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INTRODUCTION 

This collection of microfiche includes the documents announced in the 
Summer, I968 issue of Abstracts of Instructional Materials in Vocational and 
Technical Education (AIM) with minor exceptions. The microfiche set is 
arranged in the following sequence: 

1. Vocational Technical (VT) Number Index to Microfiche 
Collection of Documents Reported in AIM, Summer I968. 

2. VT Number List of Docianents Not in Microfiche Collection. 

Copies of these documents may be obtained from 
the sources indicated in the citations on page 5» 

3. Source List of addresses for documents cited on page k, 

h. Selected indexes from AIM, Summer 1968. 

a. Author Index 

b. Subject Index 

The page niaribers shown in these indexes refer to 
the location of the abstracts in AIM, Summer 1968. 

5. The full text of documents listed in the VT Number Index on 
pages 1-2. 

The documents are arranged in numerical order according 
to VT numbers. The texts of materials in this microfiche 
set have been filmed continuously in VT number sequence 
thereby facilitating the purchase of the texts of all 
documents on microfiche with one order. This filming 
method also lowers the cost of the entire set as contrasted 
to the purchase of individual titles on separate microfiche. 
The frame immediately preceding each document is used to 
identify the document by VT number, and to present the 
resume for that document. 

The documents identified in this collection of microfiche with an ERIC 
Document (ED) number are also available as separate documents firom ERIC 
Document Reproduction Service (EDRS) by using the ED number. The documents 
identified in this collection of microfiche with a Manpower (MP) number 
are also available as separate documents fl-om ERIC Document Reproduction 
Service (EDRS) by Tising the MP number. Items with the ED symbol but without 
the six numerical digits are unavailable from EDRS at the time of filming 
imtil an ED nuniber is assigned and published in Research in Education ( R I E ) . 

The issue of RIE in which the abstract is scheduled to appear follows the 
ED prefix in the index on pages 1 and 2, This will enable the reader to 
easily locate the appropriate six digit ED number by checking the specified 
issue of RIE. At the time the ED nimiber appears in RIE, individual microfiche 
of the document will be available from EDRS, 

The documents identified in this collection of microfiche without an ED 
number are titles in the local clearinghouse collection. Microfiche of these 
items is obtainable only through purchase of this set or from agencies who have 
this set, and who have the capability of reproducing microfiche. 
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Vocational Technical (VT) Number 

Index to Microfiche Collection of Documents 

Reported in AIM, Sxamner I968 

VT Number 

VT 000 kQk 
VT 000 5h9 
VT 000 573 
VT 000 57^ 
VT 000 697 

VT 000 860 
VT 000 QSk 
VT 000 923 
VT 000 924 
VT 000 9**7 

VT 000 951 
VT 000 955 
VT 000 956 
VT 001 006 
VT 001 031 

VT 001 111 
VT 001 133 
VT 001 IU3 
VT 001 187 
VT 001 203 

VT COl 23!̂  
VT 001 327 
VT 001 417 
VT 001 510 
VT 001 5^3 

VT 001 627 
VT 001 628 
VT 001 663 
VT 001 829 
VT 001 858 

VT 001 877 
.̂'T 001 996 
VT 002 020 
VT 002 0U2 
VT 002 0I+5 

VT 002 050 
VT 002 061 
VT 002 072 
VT 002 076 
VT 002 077 

ElP- or MP2 Number 

EJJ (See Jul '68 RIE) 

ED 016 03U 

ED (See Aug '68 RIE) 

VT Number Epl or MP^ Number 

VT 002 080 
VT 002 085 
VT 002 086 
VT 002 087 
VT 002 089 

VT 002 097 
VT 002 267 
VT 002 274 
VT 002 310 
VT 002 U5U* 

VT 002 531 
VT 002 612 
VT 002 687 
VT 002 726 
VT 002 728 

VT 002 761 
VT 002 788 
VT 002 833 
VT 002 893 
VT 002 907 

VT 002 932 
VT 002 9U0 
VT 002 990 
VT 003 C 6 
VT 003 Oil 

VT 003 013 
VT 003 021 
VT 003 039 
VT 003 185 
VT 003 186 

VT 003 187 
VT 003 188 
VT 003 190 
VT 003 191 
VT 003 192 

VT 003 193 
VT 003 265 
VT 003 266 
VT 003 267 
VT 003 268 

ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 

ED (See Aug '68 RIE) 

ED (See Aug '68 RIE) 



VT Number ED^ o r MP̂  Number VT Number ED^ o r lffl>^Number 

VT 003 269 
VT 003 270 
VT 003 373 
VT 003 378 
VT 003 379 

VT 003 381 
VT 003 388 
VT 003 if91 
VT 003 î 92 
VT 003 U93 

VT 003 hSk 
VT 003 î 95 
VT 003 503 
VT 003 509 
VT 003 510 

VT 003 511 
VT 003 512 
VT 003 51^ 
VT 003 515 
VT 003 516 

VT 003 518 
VT 003 53*+ 
VT 003 565 
VT 003 62î  
VT 003 625 

VT 003 626 
VT 003 627 
VT 003 628 
VT 003 629 
VT 003 630 

VT 003 631 
VT 003 713 
VT 003 72U 
VT 003 725 
VT 003 727 

VT 003 729 
VT 003 731 
VT 003 73^ 
VT 003 736 
VT 003 737 

VT 003 7*̂1 
VT 003 7̂ 2 
VT 003 7̂ 3 
VT 003 887 
VT 003 966 

ED (See Jul '68 RIE) 
MP 000 170 
MP 000 171 

MP 000 172 
MP 000 173 
MP 000 175 
MP 000 176 
MP 000 177 

MP 000 179 

ED 015 271 

VT 003 967 
VT 003 977 
VT 003 978 
VT 003 982 
VT 003 983 

VT 003 9Qk 
VT 003 986 
VT 003 987 
VT 003 99^ 
VT 003 996 

VT OOU 066 
VT OOU 070 
VT 00i| 071 
VT OOU 072 
VT OOU 073 

VT 00l| 07^ 
VT OOU 075 
VT 004 076 
VT OOU 077 
VT OOU 078 

VT OOU 103 
VT- OOU lOU 
VT OOU 156 
VT OOU 282 
VT OOU U58 

VT OOU U59 
VT OOU U60 
VT OOU U62 
VT OOU U6U 
VT OOU U65 

VT OOU U66 
VT OOU U67 
VT OOU U68 
VT OOU U69 
VT OOU U70 

VT OOU U7I 
VT OOU U72 
VT OOU U73 
VT OOU U7U 
VT OOU U75 

VT OOU U76 
VT OOU U77 
VT OOU U78 
VT OOU U79 
VT OOU U80 

ED (See Jul '68 RIE) 

ED (See Aug '68 RIE) 

ED (See Sep '68 RIE) 

ED (See Aug '68 RIE) 

ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 

ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 
ED (See Aug '68 RIE) 

ED (See Aug '68 RIE) 



VT Number 

VT 00i| U9I 
VT OOI+ 601 
VT OOlf 633 
VT OOU 654 
VT OOif 69k 

VT OOU 695 
VT OOi* 697 
VT OOU 698 
VT OOU 700 
VT 06k 701 

VT OOU 702 
VT OOll 708 
VT OOl* 777 
VT OOlf 806 
VT 00l^ 8U3 

VT 005 OUO 
VT 005 U2I 

EDI or MP2 Number 

ED (See Atig »68 RIE) 

ED (See Aug *68 RI3) 
ED (See Aug »68 RIE) 
ED (See Aug »68 RIE) 

ED (See Aug '68 RIE) 

VT Number EDI or MP2 Number 

ED (See Aug »68 RIE) 
ED (See Aug '68 RIE) 

ED (See Aug '68 RIE) 

ED (See Aug '68 RIE) 

^Also available from EDRS as individual documents. 

^Any document with an MP number is available from EDRS by using the 
appropriate MP nuniber. 



Address Code 

B 

D 

D 

B 

VT Number List of Documents Not in 

Microfiche Collection 

VT 000 127 
Sporting Goods. Texas Univ., Austin, Industrial and 
Business Training. Texas Education Agency, Austin. 
Distributive Education Service. November, 1965. Price: 
$U,00 

VT 000 kkO 
Supervised Study Guide in Cabinetmaking. Texas Univ,, 
Austin, Industrial Education Department. Texas Education 
Agency, Austin. Industrial Education Division. Jtily, I966. 
Price: $i|.70. 

VT 000 71^ 
Electronics, Learner's Manual, Ohio State Department of 
Education, Columbus, Trade and Industrial Education 
Service, I966. Price: $1.05. 

VT 003 182 
Congratulations on Becoming a Training Sponsor. Texas 
Univ., Austin, Instructional Materials Laboratory. July, 
1966. Price: 350. 

VT 003 184 
Newspaper Circtilation, Principles and Development of 
Modern Newspaper Circulation Methods. Texas Circtilation 
Managers Association. Texas Univ., Austin, Instructional 
Materials Laboratory, October, I966. Price: $1^,00. 

VT OOU 029 
Vocational and Technical Education for a Changing World of 
Work, (Sound Film Strip), Ohio State Department of Education, 
Colunflbus, Trade and Industrial Education Service, 1966. 
Price: $10.U0 (includes record and filmstrip) or $15.20 
(includes magnetic tape and filmstrip). 

VT OOî  031 
Your Puoure Through Vocational Education. (Sound Film Strip). 
Ohio State Department of Education, Columbus. Trade and 
Industrial Education Service. 1966. Price: $10,4o (includes 
records and filmstrip) or $15.20 (includes magnetic tape and 
filmstrip), 

VT 005 422 
Microfiche Collection of Documents Reported in Abstracts of 
Instructional Materials in Vocational and Technical Education, 
Spring, 1968, Ohio State Univ,, Columbus, Center for Voca­
tional Education, 1968, Price: $5^.00, 

•"•Copies of these documents may be obtained from the source indicated in 
the citation, 

> 

Correct address to obtain cited items is given in the source list, page 5. 



Source List for Documents 

Not in Microfiche Collection 

Address Code 

B 

D 

ERIC Document Reproduction Service (EDRS) 
The National Cash Register Company 
U936 Fairmont Avenue 
Bethesda, Maryland 20014 

Industrial Education Department 
Division of Extension 
The University of Texas 
Austin, Texas 78712 

Instructional Materials Laboratory 
Distributive Education Department 
Division of Extension 
The University of Texas 
Austin, Texas 78712 

Trade and Industrial Education Service 
Instructional Materials Laboratory 
The Ohio State University 
1885 Neil Avenue 
Columbus, Ohio 43210 



AUTHOR INDEX 

ALABAMA UNIV., UNIVERSITY. DEPT, OF 
TRADE AND INDUSTRIAL EDUCATION 
VT 002 612 

Radio and Television Servicing. 
VT 002 9U0 
Carpentry, Cabinet and Millwork. 

Page 

623 

626 

ALASKA STATE DEPT. OF EDUCATION, 
JUNEAU. DIV. OF VOCATIONAL EDUCATION 
VT 003 33̂ ^ 605 
Guidelines for Home Experiences. 

ALTIERI, NICHOLAS L. 
VT 005 OUO 
Hospitality. 

606 

ARIZONA UNIV., TUCSON. DEPT. OF AGRI­
CULTURAL EDUCATION 
VT 001 031 559 
List of Recent Bulletins Selected 
for Use in Arizona Departments of 
Vocational Agricultiure. 

BAIL, JOE P. 
VT 001 877 562 
Choosing an Occupation. 

BAUGRUD, KIM 
VT 001 627 613 
Auto Ifechanics Group Instruction, 
Instructor's Guide, 

BOWLING GREEN STATE UNIV., OHIO. DEPT. 
OF BUSINESS EDUCATION 
VT 004 708 ED (See Aug '68 RIE) 587 

Suggestions for a High School Voca-
tioned Stenographer Program. 

BUILDING TRADES TEACHERS AND JOURNEY­
MEN CARPENTERS OF INDIANA INDUSTRIAL 
WORKSHOPS 
VT 003 186 628 

Carpentry, Building Trades Area, 

BUREAU OF LABOR STANDARDS, WASHINGTON, 
D.C. 
VT 003 509 MP 000 170 638 
Rigging Cargo Gear. 

VT 003 510 MP 000 171 638 
Introduction to Industrial Safety, 

VT 003 511 MP 000 172 639 
Accident Cost Control, 

VT 003 512 MP 000 173 639 
Appraising Safety Performance. 

VT 003 51'̂  MP 000 175 61*0 
Basic Principles of Machinery Safe­
guarding. 

VT 003 515 MP 000 176 
Demolition, 

VT 003 516 MP 000 177 
Safety Inspection Procedures, 

VT 003 518 MP 000 179 
Personal Protective Equipnient. 

Page 

640 

6Ul 

641 

CALIFORNIA STATE DEPT. OF EDUCATION, 
SACRAMENTO. BUREAU OF BUSINESS EDUC. 
VT 001 327 ED (See Aug '68 RIE) 590 

Selected Instructional Materieds for 
Distributive Education. 

CALIFORNIA STATE DEPT. OF EDUCAHON, 
SACRAMENTO. BUREAU OF INDUSTRIAL EDUC. 
VT 002 761 625 
Auto Mechanics, Part I, Workbook. 

VT 002 093 ED (See Aug '68 RIE) 625 
Numerical Control of Machine Tools. 

VT 002 990 627 
Auto Mecheoiics, Part IV, Workbook. 

CAMPBELL, B. H. 
VT 003 388 
Radio and Television Servicing. 

63k 

CHAMBERS, W. W. 
VT 001 829 615 
Mechanic, Electronic (industrial). 

CHAHCEY, GILBERT E. 
VT 003 265 592 
Career Development Unit ~ Personal 
Development and Human Relations. 

CLEMSON UNIV., S.C. DEPT. OF AGRICUL­
TURAL EDUCATION 
VT 000 894 555 
Forestry, Two-Year High School 
Course in Vocational Agricultxve. 

VT 000 924 556 
Tractor Operation and Maintenance. 

VT 000 947 556 
Learning Experiences in Agricultxiral 
Occupations for Students of Voca­
tional Agriculture, Poultry Proces­
sing Plants. 

VT OOP 951 557 
Electricity on the Farm. 

VT 000 955 557 
Learning Experiences in Agricultxiral 
Occupations for Students of Voca­
tional Agriculture, Plant Nurseries. 

VT 000 956 558 
Learning Experiences in Agricultxiral 
Occupations for Students of Voca­
tional Agricxiltxire, Farm Supplies. 



AUTHOR INDEX 

Page 

VT 001 006 558 
Small Gas Engines — Maintenance and 
Repair. 

VT 001 187 560 
Learning Experiences in AgrlcuLttiral 
Occupations for Students of Voca­
tional Agricul.ture, Milk Processing 
Plant. 

COOK, DONALD E. AIH) OTHERS 
\'T 002 726 563 

A Guide for Developing Coiirses of 
Instruction in Vocational Agricul­
ture Departments of West Virginia. 

COmCIL FOR DISTRIBUTIVE TEACHER 
ED.C/.TION 
VT 001 327 ED (See Aug '68 RIE) 590 

Selected Instructional Materials for 
Distributive Education. 

COX, WALTER L., JR. 
Tf 002 833 56U 
Suggestions for Planning a Community 
Occupational Survey. 

DAILEY, JOHN T. 
VT OOU kSl ED (See Aug '68 RIE) 658 

Transportation Today and Tomorrow. 

DES ROCHES, DEAN L. 
VT 06k lt69 ED (See Aug '68 RIE) 659 

Occupations for You, Part One. 

DOOLEY, GABE 
VT 003 966 

Poultry Hatchery Employee. 
569 

DRAWBAUGH, CHARLES C. 
VT 003 267 567 

Six Selected Instructional Aids for 
Teachers of Agriculture. 

Page 

ELECTRONICS VOCATIONAL TECHNICIAN 
SCHTXJL, BLOOMENGTON, INDIANA 
VT 003 187 629 

Basic Vacuum Tube and Transistor 
Theorj for Electronics. 

VI' 003 192 631 
Basic Vacuum Tube and Transistor 
Application for Electronics. 

FARM CREDIT BANKS OF LOUISVILLE, KY. 
VT 001 996 5^2 

Financing Farming Activities. 

FITTS, JAMES 
VT 001 133 ED 016 03̂ + 

AssistEuit Groundskeeper. 
559 

FOREST SERVICE, WASHINGTON, D.C. DIV. 
OF FIRE CONTROL 
VT 001 111 559 

Introduction to the rundauentals of 
Fire Behavior. 

FULLER, GEPJOJ) R. 
VT 000 573 55** 

Farm Business Management, A Sample 
fttjcedure for Organizing Course Out­
lines . 

VT 000 574 555 
Farm Business Management, Financing 
Reduction Agriculture. 

GEORGE WASHINGTON UNIV., WASHINGTON, 
D.C. 
VT OOU U65 ED (See Aug '68 RIE) 657 

Transportation Long Ago. 
VT OOU U70 ED (See Aug '68 RIE) 659 

Laboratory Training Exercises 1-10, 
Teacher and Student Maniial. 

VT OOU 471 ED (See Aug '68 RIE) 66O 
Laboratory Training Exercises 11-ld, 
Teacher and Students' Manual. 

KLECTRICIANS VOCATIONAL SCHOOL, 
BLOOMINGTON, INDIANA 
VT 003 185 627 

Industrlfil Technical Matheia'-'ics I 
for Electricians. 

VT 003 188 629 
Industrial Technical Mathematics II 
for Electricians. 

ELECTRONICS VOCATIONAL SCHOOL, 
BLOOMINGTON, INDIANA 
VT 003 190 630 

Basic Mat'iematics for Electronics. 
VT 003 191 630 

Basic A-C D-C for Electronics. 

GEORGE WASHINGTON UNIV., WASHIMGTON, 
-).C. SCHOOL OF EDUCATION 
VT OOlf ̂ 5̂8 ED (See Aug '68 RIL) 655 

Vocational Talent Exercises, Part A. 
VT OOh U59 ED (See Aug '68 RIE) 655 

Vocational Talent Exercises, Part E. 
VT OOtf U6O ED (See Aug '68 FJE) 656 

Vocational Talent Exercises, Part C. 
MT 06k k62 ED (See Aug '68 RIE) 656 

Vocatloned Talent Exercises, Part D. 
VT 004 464 ED (See Aug '68 R E ) 657 

Teacher Instructions for Vocational 
Talent Exercises. 

VT 004 466 ED (See Aug '68 RIE) 657 
The Automobile. 

VT 004 467 ED (See Aug '68 RIE) 658 
Transportation Today and Tomorrow. 
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AUTHOR INDEX 

Page 

VT Opt- U68 ED (See Aug '68 R I E ) 658 
Tools and Basic Machines. 

VT OOU U69 ED (See Aug '68 R I E ) 659 
Occupations for You, Part One. 

GIULIANO, R. JAMES 
VT 003 266 

The Framing Square^ 
632 

GUEMPLE, JOHN R, 
VT 001 5U3 65̂ + 

Study of Selected Curricula in Tech­
nical Education in Public Junior 
Colleges. 

HAMILTON, J. ROLAND 
VT 001 510 561 

Extending Instruction in Vocational 
and Technical Education in Agricul­
ture to Off-Farm Agricultural Occu­
pations. 

HEALTH INSURANCE INSTITUTE, NEW YORK, 
N.Y. 
VT 000 923 602 

Tips for Teaching Life and Health 
Insurance. 

HEDGES, LOWELL E. 
VT 002 932 ED (See Aug '68 RIE) 56if 
Landscaping YOTH* Home. 

HEDINGERj HOWARD E. 
VT 003 62t^ 6U2 

Basic Electricity Series, No. A 
(First Year), Related Training for 
Elect .'ical Apprentices, Instructor's 
Manual. 

VT 003 625 643 
Basic Electricity Seriet, No. A 
(First Year), Apprentice Training 
in Electrical Work Related Instruc­
tional Material, Assignment Sheets 
and Information Sheets. 

VT 003 626 61t3 
Basic Electricity Series, No. B 
(Second Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VT 003 627 6 U 
Basic Electricity Series, No. B 
(Second Year), for Apprentices Em­
ployed in Electrical Work, Assign­
ment Sheets and Information Sheets, 

VT 003 628 6kk 
Basic Electricity Series, No. C 
(Third Year), Related Training for 
Exectrical Apprentices, Instructor's 
Manual. 

Page 

VT 003 629 61̂ 5 
Basic Electricity Series, No. C 
(Third Year), Apprentice Training 
in Electrical Work, Related Instruc­
tional Material, Assignment Sheets 
and Information Sheets. 

VT 003 630 6U5 
Basic Electricity Series, No. D 
(Fourth Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual* 

VT 003 631 61*6 
~ Basic Electricity Series, No, D 

(Fourth Year), Electrical Apprentice 
Technical Training Program, Assign­
ment Sheets and Information Sheets.. 

VT 00t| 1*91 ED (See Aug '68 RIE) 652 
Apprentice Education, Related In­
struction for Apprentices. 

HBFHNER, THOMAS 
VT OQl* 702 

Educational Media for Distributive 
Education. 

598 

VT 003 268 
Mathematics 

632 
I for Masons. 

HILL, DURWIN 
VT OQl* 103 578 

Laboratory Exercises and Lesson 
Plans for Pre-Employment Laboratory 
Training in Agricultural Machinery 
Service and Repair. 

HDRINE, JOHN 
VT 003 71*1 650 

General Related Study Guide, A 
Course of Study Designed for Stu­
dents Enrolled in Cooperative Part-
Time Vocational Education, 

VT 003 7^2 650 
General Rel^.ted Study Gxiide, Coor­
dinator's Manual, 

HDVERSON, BURTON R, 
VT CO3 977 

Junior High School Metals, 
609 

ILLINOIS UNIV., URBANA. DIVISION OF 
AGRICULTURAL EDUCATION 
VT 000 573 551* 

Farm Business Management, A Sample 
Procedure for Organizing Course Out­
lines. 

VT 000 57h 555 
Farm Biisiness Management, Financing 
Production Agriculture, 



AUTHOR INDEX 

Page 

ILLINOIS UNIV., URBANA. VOCATIONAL 
AGRICULTURE SERVICE 
VT 003 006 565 

Maize Dwarf Mosaic of Corn. 
VT 003 Oil 565 

Capitalism, Socialism, and 
Communism. 

VT 003 013 566 
Safety in the Agricultural Mechanics 
Shops. 

VT 003 373 567 
Simplifying Farm Work, 

VT 003 378 568 
Pruning and Training Bramble Fruits 
and Highbush Blueberries. 

VT 003 379 568 
Producing Oats, 
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Auto Mechanics Groî p Instruction, A 
Course of Study Designed for Stu­
dents, 

VT 002 Oll5 616 
Electrical Appliance Servicing Group 
Instruction. 

VT 002 050 617 
Chef. 

VT 002 061 590 
Hardware Retailing, 

VT 002 072 617 
Cabinetmaking. 

VT 002 076 618 
Printing. 

VT 002 077 619 
Sheet-Metal. 

VT 002 080 619 
Auto Mechanics Individual Study. 

VT 002 085 620 
Meat Cutting. 

VT 002 086 621 
Building Trades, A Course of Study 
Designed for Students. 

VT 002 087 621 
Building Trades, Instructor's Guide. 

VT 002 089 622 
Painting and Decorating, 

VT 002 097 622 
Institutional Food Service Super­
visor. 

VT 003 388 63*̂  
Radio and Television Servicing. 

VT 003 737 593 
Management Group Instruction. 

VT 003 7t̂ l 650 
General Related Study Gtdde, A 
Course of Study Designed for Stu­
dents Enrolled in Cooperative Part-
Time Vocational Education. 

VT 003 7U2 650 
General Rexated Study Guide, Coor­
dinator's Manual. 

Page 

MISSOURI STATE DEPT, OF EDUCATION, 
JEFFERSON CITY, VOCATIONAL EDUCATION 
DIVISION 
VT 003 7'̂ 3 651 

Machines Shop Individual Study, 

MISSOURI UNIV,, COLUMBIA, DEPT, OF 
INDUSTRIAL EDUCATION 
VT 001 627 613 
Auto Mechanics Group Instruction, 
Instructor's Guide. 

VT 001 628 61J+ 
Auto Mechanics Group Instruction, A 
Course of Study Designed for Stu­
dents. 

VT 002 6k2 616 
Offset Lithography. 

VT 002 Otf5 616 
Electrical Appliance Servicing Groi^ 
Instruction. 

VT 002 050 617 
Chef. 

VT 002 061 590 
Hardware Retailing. 

VT 002 072 617 
Cabinetmaking, 

VT 002 076 618 
Printing, 

VT 002 077 619 
Sheet-Metal, 

VT 002 080 619 
Auto Mechanics IndividuPl Study, 

VT 002 085 620 
Meat Cutting. 

VT 002 086 621 
Building Trades, A Course of Study 
Designed for Students. 

VT 002 087 621 
Building Trades, Instructor's Guide, 

VT 002 089 622 
Painting and Decorating. 

VT 002 097 622 
Institutional Pood Service Super­
visor, 

VT 003 388 63U 
Radio and Television Servicing. 

VT 003 737 593 
Management Groupi Instruction. 

VT 003 7^1 650 
General Related Study Guide, A 
Course of Study Designed for Stu­
dents Enrolled in Cooperative Part-
Time Vocational Education, 

VT 003 7^2 650 
General Related Study Guide, Coor­
dinator's Mamial, 

VT 003 7t̂ 3 651 
Machines Shop Individual Study, 



12 

AUTHOR INDEX 

Page 

VT OOU 695 ED (See Aug '68 R I E ) 595 
A Two-Year Post-High School Distri­
butive Education Program in the 
Wholesaling Field. Report of the 
Ohio Wholesale Management Develop­
ment Program. Manxial II, Curriculum 
for a Program, 

LONG, GILBERT 
VT 002 531 563 
Vocational Technical Educational and 
Development Project, Washington 
State University, Programed Instruc­
tion for Vocational Agriculture 
Teachers, 

LOUISIANA STATE DEPT. OP EDUCATION, 
BATON ROUGE. DISTRIBUTIVE EDUCATION 
SECTION 
VT 003 72U 592 
Shoplifting Prevention Clinic. 

VT OQtf 601 593 
Principles of Credits and Collec­
tions . 

LOUISIANA VOCATIONAL CURRICULUM DEVEL­
OPMENT AND RESEARCH CENTER, 
NATCHITOCHES 
VT 003 193 631 
Blueprint Reading and Sketching. 

VT 003 727 647 
Basic Machine Shop 'draining Co\irse 
Related Study Sheets, Job Sheets, 
Mathematics. Unit V, Milling 
Machine. 

VT 003 729 61+8 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit IV, Shaper. 

Vr 003 731 61+8 
Basic Miachine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit II, Drill Press. 

VT 003 73̂ ^ 649 
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VT 06k 698 
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RADIATION 
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Industrial Radiography Course, In­
structor's Guide, Volume II, 
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VT 003 381 569 
Small Engines, Repair and Overhaul. 
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VT 000 697 ED (See Jul '68 RIE) 6OO 
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Textbook for Squadmen. 
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SAFETY EQUIPMENT 
VT 003 514 MP 000 175 640 
Basic Principles of Machinery Safe­
guarding. 
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Personal Protective Equipment, 

SAFETY INSPECTION 
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VT 002 077 

Sheet-Metal. 
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STUDENT EXPERIENCE 
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STUDY GUIDES 
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VT 000 kkO 

Supervised Study Guide in Cabinet-
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Shoplifting Prevention Clinic, 

SKILLED OCCUPATIONS 
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Apprentice Education, Related In­
struction for Apprentices. 

SOIL CONSERVATION 
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Soil Textxire. 

SPORTS EQUIPMENT 
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Suggestions for a High School Voca­
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Guide. 
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Course of Study Designed for Stu­
dents. 
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VT 002 050 617 
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VT 002 077 619 
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Designed for Students. 
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Institutional Food Service Super­
visor. 
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Radio and Television Servicing. 

VT 002 761 625 
Auto Mechanics, Part I, Workbook. 
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Technical Training Program, Assign­
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Management Group Instruction, 
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VT 003 7h3 651 
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Self-Study Program in Retail Store 
Operations, 

SWINE 
VT 003 986 572 
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Basic A-C D-C for Electronics. 

VT 003 263 592 
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Supervised Study Guide in Meat-
cutting. 
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Carpentry, Building Trades Area, 

VT 003 187 629 
Basic Vacuum Tube and Transistor 
Theory for Electronics, 
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Basic Mathematics for Electronics, 

VT 003 191 630 
Basic A-C D-C for Electronics. 
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SURTECT INDEX 

UO 

Page Page 

VT 003 624 ek2 
Basic Electricity Series, No. A 
(First Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VG 003 62^ 643 
Basic Electricity Series, No, A 
(First Year), Apprentice Training 
in Electrical Work Related Instruc­
tional Material, Assignment Sheets 
and Information Sheet. 

VT 003 626 6U3 
Basic Electricity Series, No. B 
(Second Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VT 003 627 6U4 
Basic Electricity Series, No. B 
(Second Year), for Apprentices Era-
ployed in Electrical Work, Assign­
ment Sheets and Information Sheets. 

VT 003 628 6kk 
Basic Electricity Series, No, C 
(Third Year), Related Traini.ng for 
Electrical Apprentices, Instructor's 
Manual. 

VT 003 629 6U5 
Basic Electricity Series, No, C 
(Third Year), Apprentice Training 
in Electrical Work, Related Instruc­
tional Material, Assignment Sheets 
and Information Sheets. 
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Basic Electricity Series, No. D 
(Fourth Year), Related Training for 
Electrical Apprentices, Instructor's 
Haiaxal, 

VT 003 631 64. 
Basic Electricity Series, No, D 
(Fourth Year), Electrical Apprentice 
Technical Training Program, Assign­
ment Sheets and Information Sheets. 

VT 003 725 646 
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tation Option, A 2-Year Post High 
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Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit V, Milling 
Machine. 

VT 003 729 64", 
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Related Study Sheets, Job Sheets, 
Mathematics. Unit IV, Shaper. 

VT 003 731 648 
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Mathematics. Unit II, Drill Press. 

VT 003 734 649 
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Mathematics. Unit I, Bench Work. 

VT 003 736 649 
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Transportation Today and Tomorrow. 

TREES 
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Selecting Trees for Home Planting. 
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VT 003 996 587 

Teaching Typing, I. 

VACUUM TUBES 
VT 003 187 629 
Basic Vacuum Tube and Transistor 
Theory for Electronics. 

VOCilTIONAL ADJUSTMENT 
VT 003 74l 650 

General Related Study Guide, A 
Course of Study Designed for Stu­
dents Enrolled in Cooperative Part-
Time Vocational Education. 

VT 003 742 650 
General Related Study Guide, Coor­
dinator's Manual. 

VOCATIONAL AGRICULTURE 
VT OOP 573 554 

Farm Business Manaf ̂ iment, A Saii^le 
Procedtire for Organizing Course Out­
lines. 

VT 000 574 555 
Farm Business Management, Financing 
Production Agriculture. 

VT 000 860 555 
A List of Teaching Materials, 
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SUBJECT INDEX 

Page 

VT OOP 69k 555 
Forestry, Two-Year High School 
Course in Vocational Agriculture, 

VT OOP 92U 556 
Tractor Operation euid Maintenance. 

VT OOP 9̂ ?̂ 55c 
Learning Experiences in AgrlculturEil 
Occupations for Students of Voca­
tional Agriculture, Poultry Proces­
sing Plants. 

VT 000 951 557 
Electricity on the Fanii. 

VT OOP 955 557 
Learning Experiences in Agricultxiral 
Ocfiipations for Students of Voca­
tional Agriculture, Plant Nurseries. 

VT 000 956 558 
Learning Experiences in Agricultural 
PccTipations for Students of Voca­
tional Agriculture, Farm St^plies. 

VT PPl 0P6 558 
Small Gas Engines — Maintenance and 
Repair. 

VT PPl 031 559 
List of Recent Bulletins Selected 
for Use in Arizona Departments of 
Vocational Agricultmre, 

VT PPl 133 ED 559 
Assistant Groundskeeper. 

VT OPl 187 56P 
Learning Experiences in Agricultural 
Occupations for Students of Voca­
tional Agriculttire, Milk Processing 
Plant. 

VT 001 23U 560 
Efficiency Factors and Production 
Goals for Vocational Agricxiltiire 
Enterprises in West Virginia. 

VT 001 kn 561 
Related Instruction in Agricultural 
Occi^ations and En^loyment Experi­
ence. 

VT 001 510 561 
Extending Instruction in Vocational 
and Technical Education in Agricul­
ture to Off-Farm Agricultural Occu­
pations. 

VT 001 996 562 
Financing Fanning Activities, 

VT 002 531 563 
Vocational Technical Educational and 
Development Project, Washington 
State University. Programed Instruc­
tion for Vocational Agriculture 
Teachers, 

VT 002 726 563 
A Guide for Developing Courses of 
Instruction in Vocational Agricul-
tvace I^epartments of West Virginia. 

Page 

VT 002 788 56U 
Soils Unit, Soil Management for 
Efficient Land Use. 

VT 002 833 3bk 
Suggestions for Planning a Connunlty 
Occupational Survey. 

VT 002 932 ED (See Aug '68 R I E ) 56U 
Landscaping Your Home. 

VT 003 006 565 
Maize Dwarf Mosaic of Corn, 

VT 003 Oil 565 
Capitalism, Socialism, and 
Communism, 

VI 003 013 3€6 
Safety in the Agricultural Ifechanics 
Shops. 

VT 003 021 566 
AgricultToral Production, 

VT 003 267 ,J7 
Six Selected Instructional Aids for 
Teachers of Agriculture, 

Ti. 003 373 567 
Simplifying Farm Work, 

Yf 003 378 568 
I*runing and Training Branible Fruits 
and Highb\ish Blueberries, 

VT 003 379 568 
Producing Oats, 

VT 003 381 569 
Small Engines, Repair and Overhaul, 

VT 003 887 569 
Corn Insects, 

VT 003 966 569 
Poultry Hatchery En?>loyee. 

VT 003 967 570 
Resource Material for Lesson Plans 
In GreenhoTise Maneigement, Electri­
cal Applications for Greenhouses. 

VT 003 982 571 
Soil Liming, A Key to Better Farm­
ing. 

VT 003 983 571 
Choosing the Livestock System. 

VT 003 98^ 572 
Planning a Fertilizer Program, 

VT 003 986 572 
Swine Feeds and Feeding. 

VT 003 987 572 
Insect Pests of Illinois Trees and 
Shrubs, 

VT 003 99^ 573 
Judging Milk Sediment Discs and 
Milker Unit Heads, 

VT OOtt 070 573 
Selecting and Purchasing Hogs, 

VT OOll 071 57^ 
Caring for the Swine Herd During 
Breeding and Gestation, 
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k2 

Page 

VT 00^ 072 57^ 
Making Estimates of Crop Production 
and Its Value. 

VT OOU 073 575 
Balancing the Labor Svipply and the 
Farm Business. 

VT OQlf 07U 575 
The Storage Battery j 

VT OQll 075 ED (See Aug '68 RIE) 576 
Engine Coiq>ression and Cylinder 
Leakage Testing. 

VT OO'l 076 576 
Recommending Potassium Fertilizers. 

VT OOU 077 577 
Controlling Insects of Vegetable 
Crops. 

VT OOU 078 ED (See Sep '68 RIE) 577 
Selecting Trees for Home Planting. 

VT OOU 103 573 
Laboratory Exercises and Lesson 
Plans for Pre-Enployment Laboratory 
Training in Agricultural Machinery 
Service and Repair. 

VT OQlj. lOU 578 
Laboratory Exercises for Pre-En5>loy-
ment Laboratory Training in Green­
house Operation, Vocational Agri­
culture Reso\irce Unit. 

VT OOU 156 579 
Livestock Breeding. 

VT Odk 282 579 
A Guide to Parliamentary Practices, 

VT OOU U72 580 
Approved Practices for the Corn 
Enterprise. 

VT OOU his 580 
Approved Practices for Alfalfa. 

VT OQl̂  krfk 581 
Soil Texture. 

VT OOU 475 581 
Electrical Wiring — Procedures and 
Exercises. 

VT OOU U76 582 
Electrical Wiring, Fundamentals and 
Planning. 

VT OOU U77 582 
Choosing the Specific Crops to Grow. 

vj ooU U78 583 
Developing the Land-Use Plan and 
F̂ .eld Layout. 

VT '4 U79 583 
Ca..<trating, Docking, and Dehorning. 

VT OOU U80 58U 
Caring for the Sheep Breeding Flock. 

VOCATIONAL APTITUDE 
VT OOU U58 ED (See Aug '68 RIE) 655 
Vocational Talent Exercises, Part A. 

VT OOU U59 ED (See Aug '68 RIE/ 
Vocational Talent Exercises, Part B. 

6?; 

Page 

VT OOU U6O ED (See Aug '68 RIE) 656 
Vocational Talent Exercises, Part C, 

VT OOU U62 ED (See Aug '68 RIE) 656 
Vocational Talent Exercises, Part D. 

VT OOU U6U ED (See Aug '68 RIE^ 657 
Teacher Instructions for Vocational 
Talent Exercises. 

VT OOU U70 ED (See Aug '68 RIE) 659 
Laboratory Training Exercises 1-10, 
Teacher and Student Manvial. 

VT COk U7I ED (See Aug '68 RIE) 66O 
Laboratory Training Exercises II-18, 
Teacher and Students' Memual. 

VOCATIONAL EDUCATION 
VT 003 7UI 650 
General Related Study Guide, A 
Covirse of Study Designed for Stu­
dent*: iairolled in Cooperative Part-
Time Vocational Education. 

VT 003 7U2 650 
General Related Study Guide, Coor­
dinator's Manual. 

VT 00l» 029 65U 
Vocational and Technical Education 
for a Changing World of Wcx-k. 

VT OOU 031 65U 
Your Future Through Vocational 
Education. 

VT 005 U2I ED (See Aug '68 RIE) 662 
Abstracts of Instructional Materials 
in Vocational and Technical Educa­
tion, Spring 1968. 

VT 005 U22 ED (See Aug '68 RIE) 6f2 
Microfiche Collection of Dscuments 
Reported in Abstracts of Instruc­
tional Materials in Vocational and 
Technical Education, Spring 1968. 

WELDERS 
VT 003 U9I 635 
A GTiide for Use in Developing Train­
ing Programs in Vocational Welding 
(Combination). 

WELDING 
VT 003 U9I 635 
A Guide for Use in Developing Train­
ing K:ograms in Vocational Welding 
(Combination). 

WHOLESALING 
VT OOU 69U ED (See Aug '68 RIE) 59*+ 
A Two-Year Post-High School Distri­
butive Education Program in the 
Wholesaling Field. Report of the 
Ohio Wholesale Management Develop­
ment Program. Manual I, Organizing 
and Conducting the Program. 
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VT OOU 695 ED (See Aug '68 R I E ) 595 
A Two-Year Post-High School Distri­
butive Education Program in the 
Wholesaling Field, Report of the 
Ohio Wholesale Management Develop­
ment Program. Manual II, Curriculum 
for a Program. 

WOODWORKING 
VT 003 978 609 
Wood and Plastic. 

WORK SIMPLIPICATION 
VT 003 373 567 

Siii5)lifying Farm Work. 

WRKBOOKS 
VT OOlf U58 ED (See Aug '68 RIE) 655 
Vocational Tsdent Exercises, Part A. 

VT OOU k59 ED (See Aug '68 RIE) 655 
Vocational Talent Exercises, Part B. 

VT OOU 1<60 ED (See Aug '68 RIE) 656 
Vocational Talent Exercises, Part C. 

VT OOtf h62 ED (See Aug '68 RIE) 656 
Vocational Talent Exercises Part D. 



VT OOP 48U 
Selected Lists of References and Aids in Teaching Landscaping, 
Floriculture, Ornamental Horticulture, Suburban Gardening. 

New York State Coll of Agr, Ithaca. Dept of Rural Educ. 
Pub Date - Jan64 
MF AVAILABLE IN VT-ERIC SET 32p. 

*AGRICULTURAL EDUCATION, FLORICULTURE, LANDSCAPING, REFERENCE 
MATERIALS, --'INSTRUCTIONAL flATERIALS, *OR;\IAMENTAL HORTICULTURE, 
*TEST CONSTRUCTION, HIGH SCHOOLS, *BIBLIOGRAPHIES, 

Bulletins, circulars, textbooks, films, filmstrips, slides, and 
commercial materials for use in teaching landscaping, floriculture, 
ornamental horticulture, or suburban gardening are listed in the 
first section of the document. Commercial materials and textbooks. 
United State Department of Agriculture a J university publications 
are included. The source, cost, and other information are given 
for each item. The second section is a guide for preparing 
objective-type test questions for examinations in agriculture. It 
is intended for classroom teacher use and discusses purpose, 
classification of the question, difficulty level, item construction, 
the probicm, answers, group questions, multiple choice, master list, 
matching, and general precautions. Examples are included. (RW) 
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Area: LandscaDing 
Sub-/\rea: Lawns 

1. BULLETINS AND CIPCULARS 

Title No. Source Co sc Comments 

Better Lawns 

Lawn Insects: How 
to Control Them 

G51 USDA Home & Garden Bui. 

G53 

Manual of the Grasses i 
of the U. S. 200 

Controlling Lawn 
Weeds with Herbicidesj 79 

Home Lawns 

Ground Covers 

1S63 Cornell Recom­
mendations for Turf-
grass 

You Can Have A 
Beautiful Lawn 

I E922 

E1064 

1079 

USDA Home & Garden Bui. 

USDA Misc. Publication 

USDA Home & Garden Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Free 

Free 

25(;i 

Free 

Order from Supt. of 
Documents 

<y 

Order from Mailing 
Room, Stone Hall 

fi 

2. TEXTBOOKS 

Title 

Turf Management 

Ground Cover Plants 

t 
f Author 
! 

Musser 
! 

' D. Wyman 
1 ! 

Publishers 

McGrav/-Hill Co. 

The IVIacMillan Co. 

Cost 

$7.00 

Year Fub. & 
No. of Pages -

1956 

3. FILMS, FILMSTPIPS AND SLIDES 
1 

Title 

Lav/n Care and Lawn 
Problems 

Description 

Slide Set L7 

Source 

Cornell Film Library 

i 

! Cost 
1 

ISO'?/ 
day 

1 

Comments | 

51 slides 
1 -J 
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4. COMMEPCIAL MATERIALS 

Title Description Source Cost Commaits 

Planting Turf U. S. Army Corps 
01 Engineers 
Manual 1 U. S. Government 
EM1110-l-32x Printing Office 

5. OTHEP SUITABLE PEFERENCES 

Title Description Source Cost 

Grass Identification 
Charts 

Charts 
22 X 28 color 

I Charles V/illiams, Regional Co., 
i Ag. Agent, 612 State Street, 
I Schenectady,' New York 

Area: Landscaping 
Sub-Area: Design 

1. BULLETINS AND CIPCULAPS 

Title 

Development of the 
Farmstead Land­
scape 

No. 

Source 
Unit 

Source 

Bureau of Educ. Research 

Cost 

$1.00 

Comments 

College of Education, 
Michigan State Univ., 
East Lansing, Michigar 

Farmstead Land­
scaping 

Border Planting 
and Outdoor 
Living Rooms 

Landscape 
Steep Slopes 

The Pock Garden 

Outdoor Fireplaces 

Driveways and 
Sidewalks 

JAppr. 
jFrac. ! Deot. of Teacher Education \ Sgle. | Michigan State Univ. 
.List 

E813 i Cornell Extension Bui. 

E749 I Cornell Extension Bui. 

• E403 ! Cornell Extension Bui. 
! 

E612 i Cornell Extension Bui. 

E693 Cornell Extension Bui. 

xree 

IOC 

15^ 

5^ 

Order from ]\/lailing 
Boom, Stone Hall 

V 



1. BULLETINS AND CIFCULARS (Continued) 

Title 

Landscaping the 
Farmstead 

Planning and Con­
struction Pefer-
ences for Land­
scape Architects 

No. 

189 

Bui. 30 

Source 

USDA Voc. Educ. Pal. 

Dept. of Forest Extension 

Cost 

30<? 

50^ . 

Comments 

Order from the Supt. 
of Documents 

Order from State Univ. 
College of Forestry, 

L Syracuse 10, New York 
1 

2. TEX'^'BOOKS 

Title 

The Art of Home 
Landscaping 

Author 

G. Ecklo 

Fublishcrs 

F. W. Dodge Co. 

' Cost 
t 
1 

Year Fub. & 
No. of Pages 

1953 

How To Landscape 
Your Grounds i Lloyd P. Johnson 

Budget Landscaping ! C. B. Lees 

Approved Practices 
in Beautifying the 
Home Grounds 

The Permanent 
Garden 

, Norman Hoover 

The Everblooming | 
Garden : Norman Taylor 

A. T. DeLaMare Co. 

. Holt, Finehart 5: 
V/inston ! 

i The Interstate 

, Norman Tavlor j D. VanNostrand Co. ! 

i D. Van Nostrand Co.! 

1945 

1960 

1959 

3. FILMS, FILMSTFIPS AND SLIDES 

Title 

Basic Techniques in 
Home Landscaping 

Landscaping for the 
Future 

Home Grounds Im­
provement 

Descriotion 

16 mm sound 

16mra sound 

Slide Set LI 

Source 

Cornell Film Lib. 

Corne]l Film Lib. 

Cornell F "̂'m Lib. 

• Cost ' Comments 

! Pent. 
• $2. 50 b/v/ - 12 min. 

$2. 50 Color - 14 min. 

30(?/ 
day 15 slides 
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3, FILMS, FILMSTPIFS, AND SLIDES (Continued) 

Title 

Landscaping the Farm 
Home 

Landscape Plantings 
for Homesteads 

Foundation Plant­
ings 

Description 

Slide Set L2 

Slide Set L3 

Slide Set L4 

Source 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cost 

day 

30<?/ 
day 

30<?/ 
day 

Comments 

17 slides 

19 slides 

24 slides 

4. COMMEPCIAL M.-^TERIALS 

Title Description Source ost Comments 

The Standard for 
Home Landscaping Bulletin 

! American Assoc, of 
j Nurserymen, Inc., 
I 835 Southern Bldg., 
I Washington 5, D. C. 

25<? 

Area: Landscaping 
Sub-Area: Trees and Shrubs 

1. BULLETINS AND CIPCULAPS 

Title * No. Sourc< Cost Comments 

Home Propagation of 
Trees and Shrubs 80 

Maple Disease and 
Their Control j 81 

I 

p'runing Shade Trees | 
and Pepairing ! 
Their Injuries ! 83 

i 
Care of Damaged ' 
Shade Trees j 896 

Dutch Elm Disease 
and Its Control AB193 

Transplanting 
Trees and Oth-or 
V/oody Plants 1 

USDA Home & Garden Bui. 

USDA Home & Garden Bui. 5<? 

USDA Home & Garden Bui. 10<? 

USDA Farmers Bulletin 15C 

USDA Agric. M . Bui. 10<? 

Tree Preservation Bui. i 25^ 

I Supt. of Documents 

\^ 
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1, BULLETINS AND CIPCULAPS (Continued) 

Title 

Trees for the Home 
Grounds 

t 

No. \ Source 
1 
1 

1096 1 Cornell Extension Bui. 

jCost 
1 
i 
i 5<? 

Comments 

Mailing Poom, Stone 
Hall 

The Planting and 
Care of Forcing 
Shrubs and Trees 
for Indoor Bloom 

Shade Trees 

Nev/ Shrubs from 
Old By Layering 

1962 Cornell Becom-
rnendations for Trees 
and Shrubs 

1030 ! Cornell Extension Bui. 

185 : Cornell Extension Circular 

E1006 Cornell Extension Bui. 

Cornell Extension Fub. 

5^ 

5? 

\y 

Notes on Woody 
Plant Materials for 
Landscape Planting 

Pecipe for Tree 
Planting 

Dept. of Floriculture, 
Cornell University 

College of Forestry, 
Syracuse 

; ft: $1.00! 

Free 

Seedling Forest 
Trees 

Your N£ tive Shade 
Tree 

College of Forestry, 
Syracuse 

College of Forestry, 
Syracuse' 

Free 

Free 

Tree Pest Leaf­
lets 

College of Forestry 
Syracuse F r e e t 

Tree Diseases in 
NYS Plantations \ 44 

Nursery Product \ 
Marketing ; 85 

I 

Nursery Products [ 
and New Home- ' 
owners ' 97 

College of Forestry, 
Syracuse 

Ag. Econ. Pes. Bui. 

Ag. Econ. Pes . Bui. 

Dept. of Forest Ext,, 
809' ' College of Forestry 

Sgle . Dept. of Agric, Econ., 
Free j Cornell University 

Sgle 
Free \ ^ 

Cornell's Home 
Garden Guide for 
Oi'narnental Trees 
and Shrubs Cornell Extension Circulai 

Sgle 
Free 

Mailing Poom, Stone 
Hall 



2. TEXTBOOKS -8-

Title Author 

Trees lor American 
Gardens 

Shrubs and Vines 
for American 
Gardens 

Tree Maintenance 

D. V/yman 

D. \7yman 

F. P. Firone 

Publishers Cost 
! Ycai Pub. :: 

No. of Pages 

The MacMillan Co. 

The MacMillan Co. 

Oxford Univ. Press 

1959 

1949 

1959 

3. FILMS, FILMSTEIFC, zilNfD SLIDES 

Title 

Evergreen Shrubs 
for Dooryard 
Planting 

Forcing Flowering 
Trees and Shrubs 
for Indoor Bloom 

Shrubs that Grow 6 
to 8 Feet High and 
Flov/ers in Spring 
and Early Summer 

Shrubs 6 to 8 Feet 
High ol Interest 
from Mid-Summer 
Through Rest of 
Year 

Shrubs that Mature 
8-15 Feet High 

Trees That Grovy 
15-30 Feet High 

Description 

Filmstrip C-47 
Slide Set C-47 

Slide Set FL8 

i Slide Set PMIO 

Slide Set PMl l 

Slide Set PM12 

Slide Set FM13 

Source Cost Comments 

USDA Photo Lab, Inc 
3825 Georgia Ave, 
N\/ , '.Vasblxigton 11, 
D C 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Fiim Lib. 

$6.00 I 
$8.50 50 frames, 

j color 

30^/ 
Cornell Film Lib, i day 

30<?/ 
day 

30<?/ 
day 

35 slides 

35 slides 

30<?/ i 
day j 31 slides 

30<?/ 
day 27 slides 

43 slides 

COMMERCIAL MATERIALS 

Title Description Source Cojt Comments 

Trees in Your Comm, 

Planting & Maint. 
of Trees, Shrubs 
and Vines 

Bulletin 

Corps of Erig. 
Manual 
EMlllO-1-323 

NY Telephone Co. 

I U. S. Government 
i Printing Office | 20';̂  

file:///7yman
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Area: Floriculture 

1, BULLETINS AND CIRCULAPS 

Title No. Source Cost Comments 

Grov/ing Arnual 
Flov/ering ^-lants 

Growing Azaleas 
and Rhododendrons 

Growing Iris in the 
Home Garden 

Growing Chrysanthe­
mums in the Home 
Garden 

Poses for the Home 

Spring-flov/erina 
Bulbs 

Peony Culture 

The Culture of 
Garden Chrysan­
themums 

The Culture of Iris 

The Culture of 
Spring-flowering 
Bulbs 

The Cultui - 01 
Garden Poses 

The Culture of 
Gladiolus 

The Culture of the 
Delphinium 

Flowers from Seed 

Common Wild 
Flov/ers of NYS 

1171 

66 

65 

25 

439 

893 

USDA Farmers Bulletin 

USDA Home & Garden Bui. \ 5? 

USDA Home Si Garden Bui. S"? 

USDA Home & Garden Bui, 

USDA Home & Garden Bui. 

USDA Leaflet 

Cornell Extension Bui. 

15(? 

5<? 

894 

895 

896 

897 

914 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

937 I Cornell Extension Bui. 

981 

990 

Cornell Extension Bui. 

Cornell Extension Bui. 

5<? 

5^ 

5? 

5<? 

10<? 

Order from Supt. of 
Documents 

Order from Mailing 
Poom, Stone Hall 

V 
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1. BULLETINS AND CIPCULAPS (Co tinued) 

Title 

Bulbous Plants for 
Indoor Bloom 

oiL'sages from 
Garden Flowers 

Pecommended Annual 
Flov^ers for NYS 

Culture of Phodo-
dendrons in NYS 

Solving Cultural 
Troubles of Phodo-
dendrons 

A Flov/er Garden 
of Annuals 

Perennials for A 
4-H Flower Border 

Flower Arrangement 

Sequence of Bloom 
of Perennials, Bi­
ennials and Bulbs 

An Efficient Labor-
Saving Method of 
Steaming Soil 

Diseases of Bearded 
Irises 

New Flash-Flame 
Soil Pasteurizer 

1963 Cornell Pecom-
mendations for Com­
mercial Floriculture 
Crops 

No. Source 

1021 I Cornell Extension Bui. 

1047 Cornell Extension Bui. 

1070 Cornell Extension Bui. 

1071 Cornell Extension Bui. 

1091 i Cornell Extension Bui. 

87 4-H Club Bulletin 

96 4-H Club Bulletin 

98 ! 4-H Club Bulletin 

21 ' Miscellaneous Bulletin 

635 i Cornell Extension Bui. 

i 1050 Cornell Extension Bui. 

875 Experiment .Station Bui. 

NY Wholesale Florists' 107 

227 
Commercial Flori­
culture in NY 

Colrnell Extension Pub. 

A. E. Pes. Bulletin 

A. E. Ext. Bulletin 

Cost 

5<? 

5-? 

10<? 

5 ? 

5<? 

5<? 

5^i 

5<? 

5-? 

5<? 

10<? 

10<? 

Comments 

Order from Mailing 
Poom, Stone Hall 

Free 

Free 

\^ 

A. E. Dept., Cornell 

A. E. Dept., Cornell 
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2 TEXTBOOKS 

Title Author Publishers 
1 Year Fub. & 

' Cost \ No. of Pages 

-American Orchid 
Culture 

Orchids are Easy 
to Grow 

Orchids and How to 
Grow Them 

ABC Of Orchid 
Growing, 3rd Ed. 

Anyone Can Grow 
Poses 

Home Orchid Growing 

Lilies in Their 
Homes 

Phlox 

E. A. V\niite 

H. B. Logan and 
L. C. Cooper 

1 

A. T. DeLaMare 
Co., New York 

'Z. iff" Davis Publishinc 
Co., Chicago, 111. 

A. E. V/'illoughby | Oxford Printing Co. 

J. V. V/atl<;ins Prentice-Hall 

Cynthia V/estcott i D. VanNostrand Co. 
I 

Pebecca T. Northen j D. VanNostrand Co. 

( 

Alice C. Maxwell i D. VanNostrand Co. 

B. H. D. Symms D. VanNostrand Co. 

1939 

1949 

1950 

1956 

3 FILMS, FILMSTPIPS AND SLIDES 

Title 

Piov/ers at Work 

G.owth of Flowers 

Iv-iodern Poses 

Modern Poses on 
Parade 

Posarama 

r'toj-y of Modern 
Poses 

Description 

16mm sound 

16mm sound 

16mm sound 

16mm sound 

16mm sound 

16mm sound 

Source 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cost 
P' tal 
$2.00 

$2.00 

Comments 

11 min., color 

10 min., color 

Free ; 25 min., color 

Free ' 30 min,, color 

$3.00 30 min., color 

Free i 28 min., color 



1 -11-

Title 

Useful and OmamentaJ 
Gourds 

Home Propagation of 
Ornamental Trees 
and Shrubs 

Selecting and Growing 
House Plants 

Ornamental Horti­
culture in New York 

No. 

F1849 

G80 

82 

228 

Source 

USDA Farmers Bulletin 

USDA Home & Garden Bui. 

USDA Home & Garden Bui. 

A, E. Extension, Cornell 

Cost 

10^ 

10^ 

15? 

Sgle 
Free 

Comments 1 

Order from Supt. of 1 
Documents 1 

1 1 

M 

^ 1 
A. E. Dept., Cornell 

2, TEXTBOOKS 

Title 

I' :lr latere Gardens 

Fl-Mitr; in the Garden 

.-iutlior 

Anno AiSitO(:>'vy 
-

Norman "Laylor 

•-'ui)lishcr 

D. 

D. 

VanNoriti'Lind Co. 

Vani^Iostrand Co. 

' Cost 
Year Pub. & 
No. or Pages 

:. FILLIS. FILI«iSTPIPS AND SLIDilb 

Title 

Plaques from Dried 
Material 

Mdoor and Outdoor 
Christmas Deco­
rations 

Selection and Csire 
of House Plants 

Assembling Dish 
Gardens and 
•"'-: rariums 

Decorative Use of 
Kouse Plants 

Description 

Slide Set FL4 

Slide Set FLIO 

Slide Set FLU 

Slide Set FL12 

Slide Set FL16 

Source 

Cornell Film Lib. 

Cornell Film Lib. 

CorneU Film Lib. 

CorneU FUm Lib. 

Cornell Film Lib. 

Cost 

30?/ 
day 

30?/ 
day 

30?/ 
day 

30?/ 
day 

30?/ 
day 

Comments 

12 slides 

15 slides 

24 slides 

30 slides 

23 slides 

^ 
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3. Flhl/IS, FILMSTPIPS AND SLIDES (Continued) 

Title Description Source Cost Comments 

Ornamental Twining 
Vines 

Orrt;.nental Pests 

Slide Set PM8 

Slide Set PM15 

Cornell Film Lib. 

Cornell Film Lib. 

30?/ 
day 

m/ 
day 

23 slides 

47 slides 

4. COMMERCIAL MATERIALS 

Title Description Source Cost Comments 

Brookl3m Botanical 
Garden Handboolc 

Brookljm Botanical 
Ga_-den, Brooldyn 
25, New York 

Area: Suburban Gardeninq 

1. BULLETINS AND CIRCULARS 

Title 

Grow Good Potatoes 

Varieties of Fruit for 
New York 

Home Storage of 
Vegetables and Fruits 

Blueberries in the 
Home Garden 

The Home Fruit 
Planting 

Suburban Gardening 

Growing Strawberries 
for Home Use 

No. 

J80 

E733 

E846 

E900 

E913 

E1049 

E943 

Source 

4-H Club BuUetin 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cornell Extension Bui. 

Cost < 

10? 

10? 

5? 

10? 

10? 

5? 

5? 

Comments 

Order from Mailing 
Room, Stone Hall 

> 
^ 
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1. BULLETINS AND CIPCULABS (Continued) 

Title 

Dv/arf Fruit Trees 

Growing Blackberries 

Growing Paspberries 

Ants in the Home and 
Garden: How To 
Control Them 

Grov/ing Vegetables 
in Town and City 

Hotbeds and Cold- . • 
frames 

]&Lsects and Diseases 
Oi Vegetables in the 
Home Garden 

Storage of Vege­
table Seeds 

Asparagus Culture 

Growing Table 
Beets 

Hand Dusters & 
Sprayers 

Hov/ Much Ferti­
lizer Shalll Use *> 

No. 

L407 

F2160 

F2165 

G28 

G7 

F1743 

G46 

L220 

Source 

USDA LeaHet 

USDA Farmers Bulletin 

USDA Farmers Bulletin 

USDA Home & Garden Bui. 

USDA Home & Garden Bui, 

USDA Farmers Bulletin 

USDA Home & Garden Bui. 

USDA Leaflet 

F16481 USDA Farmers Bulletin 

L360 

G63 

L307 

USDA Leaflet 

USDA Home Si Garden Bui. 

USDA LeaOet 

Cost 

Sgle 
Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

10<? 

5<? 

Comments 

Order from Supt. of 
Documents | 

> / 

2. TE}CTBOOKS 

Title 

The Gardener's Bug 
Book 

Author 

C. V/estcott 

Publisher 

Doubleday aj Co, 

Cost 
Year Fub. & 
No. of Facres 

1956 
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3. FIL3\/IS. FILMSTBIPS AND SLIDES 

Title Description I Source Cost Comments 

Home Food Gardens ISmm sound 

Victory Gardens i 16mra sound 
i 

Grow Your Own 16mm sound 

Better Gardens for 
Better Living 

Garden Diseases 

Garden Insetts 

Home Storage of 
Vegetables & Fruits 

Home Vegetable 
Garden 

Vegetable, Fruit 
and Flower Garden­
ing 

Special Techniques 
for the Home 
Gardener 

The New Gardener 

Planning the Home" 
j Vegetable Garden 

j Baclcyard Vege-
f ' table Garden 
i 

I . Special Tech-
f niquos for the Home 
I Gardener 

Slide Set UCl 

Slide Set UC2 

Slide Set UC3 

Slide Set UC6 

Slide Set UC7 

Slide Set UC8 

SHde Set UCll 

Slide Set ^̂ 641 

Slide Set #692 

Slide Set #657 

Slide Set #705 

i Cornell Film Lib. 
I 

I Cornell Film Lib. 

• Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

Cornell Film Lib. 

ComeU Film Lib. 

Cornell Film Lib. 

Photo Lab, Inc., 
3825 Georgia Ave. 
N. W., W'ton 11 

$2.50 

$2.00 

27 min., color I 

27 min,, color • 

$1. 50 ! 16 min., b/w 

>y 

30^/ 
day 

30^/ 
day 

30^/ 
day 

30^/ 
day 

30^/ 
day 

30^/ 
day 

30^/ 
day 

$2.00 

J. 00 

$2.00 

$2.00 

i 
27 slides 

23 slides 

26 slides 

29 slides 

36 slides 

59 slides 

35 slides 

49 slides, b/w 

36 slides, b/w 

80 slides, b/w 

35 slides b/w 
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A Guide for the Preparation of Oblective-Tvpe Test Questions for 
Examinations in Agriculture 

Purpose 

This guide is intended to help New York State classroom teachers to develop 
objective-type test questions that will efficiently measure important goals of 
the course in agriculture. 

As all teachers know, an examination must be made up of good test questions 
if it is to provide a fair and reliable measure of that portici- of the course that 
can be measured by paper and pencil tests. Conversely, questions that test 
trivial material or that operate inefficiently are unfair to both pupil and 
teacher, because they provide confusing 4nd misleading measures of the pupil and 
the course. 

It is undeniable, too, that the content of any test tends to influence 
study habits and, consequently, to have an effect on teaching practices. Good 
test questions that stress understandings and applications encourage pupils to go 
beyond the mere accumulation of unrelated facts. To the extent that such an 
examination contains poor questions, however, it has an adverse effect on 
learning. 

As Instructional tools, examinations are a very direct way of telling the 
pupil what is expected of him. This year's examination, thus, has an impact on 
next year's pupil. This is true of any examination, regardless of its source. 
To quote from a speech made by Leo Nedelsky at an Educational Testing Service 
Conference a few years ago: 

"It is an Incontestable truth that tests are valuable tools 
of instruction. What the student is likely to learn from a test, 
however, is not an isolated fact or generalization, for the test 
is encompassed in a few pages and a few hours es compared to the 
hundreds of pages of the text studied over a period of months. 
The most effective role of the test as a teaching instrument is 
rather to let the student know in an emphatic manner what the 
objectives of the course are." 

The development of good questions is demanding and time-consuming. 
Nevertheless, it is well within the capabilities of any teacher who knows his 
subject well and who is conversant with question-writing techniques. 

"Genius," the old cliche' tells us, "is an infinite capacity for taking 
pains." In no task is the statement more pointedly appropriate than in the 
writing of efficient examination questions. 
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The Question 

Every "item" in a test starts with a question or with instruction addressed 
by the examiner to the examinee. This is true whether the item actually ends up 
in question form, as an incomplete sentence to be completed, as a complete 
sentence to be corrected, or as a series of premises and responses served up as 
a matching problem. 

Usually, therefore, the best way to start constructing the item is to 
write the question in exactly the same way you would address it to a pupil in 
your class. Then, below the questiori^ wr^te the correct answer as you would 
hope to receive it. 

At this point, examine the question to determine whether the material it 
measures is important or trivial within the context of the course and its 
objectives. Below'are a few rules-of-thumb that may help in making this decision: 

1. Is the question within the scope of the course and its objectives? 

2. In what way will knowing thr answer be of value to the pupil? 

3. If the question under scrutiny were the entire test, would you 
be willing to accept it as a measure for discriminating among 
your pupils? (Bear in mind that, if used in a final examina­
tion, the question will probably for some pupils mean the 
difference between passing and falling.) 

If the question survives this kind of scrutiny, it can be said to measure 
truly Important material and is worth the time and effort necessary to complete 
it in the format (multiple choice, completion, matching, etc.) in which it will 
be used in the examination. 

The question is now ready for classification. 

Classification of the Question 

Classification will be simplified if we think of test questions as falling 
generally into either of two categories: 

Factual Knowledge; questions emphasizing recall or recognitlou. These questions 
deal with knowledge of specific facts, terminology and methods. The material 
tested is often stated directly in the text, or is commonly taught in the class­
room in virtually the same language as the test question. 

Understanding; questions requiring the pupil to establish relationships, analyze 
situations, make judgments, and solve new problems. These questions require 
that the pupil must not only recall specific facts but must have understood the 
underlying concept or principle so that he can make use of what he has learned in 
dealing with unfamiliar situations. 
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These two classifications (factual knowledge and understanding) refer to 
Increasing levels of refinement In testing on the same materials. They are 
intended as a convenient means of distinguishing among questions, not as fixed 
absolutes. The classification of some questions will be readily apparent; others 
will be borderline cases. Often the classification varies from one group of 
pupils to another. A question that offers a new problem to one group Is simple 
recall to another group where the teacher has already presented and solved (he 
problem. Sometimes the classification is dependent on the pupils Involved. 
A question that tests factual knowledge for the best pupil may measure 
understanding for the average or below-average pupil* and one that requires 
application of knowledge to a new situation early in th^ course may become rote 
memory after a period of instruction and discussion. 

The relative importance of a question Is not necessarily determined hy its 
classification. The emphasis often put on the need for "understanding" 
questions may appear to imply that "Knowledge" questions measure only trivial 
material. This* of course* is not the case. Many questions of the knowledge 
type meet the criteria of Importance and serve very efficiently as tests of 
the fundamental knowledge essential to understanding. 

Similarly, a question does not automatically become a measure of suitable 
material because it has been classified as an "understanding" question. This 
kind of question* too, must be scrutinized carefully to exclude the trivial 
and inappropriate. It will, of coujrse, be obvious that fact questions are more 
likely to err by being trivial and understanding questions to err by being 
inappropriate to the specific subject-matter area being tested. 

To put the point in simplest terms* questions asking for knowledge of 
specific facts are fair to the pupil if knowing these facts Is Important to 
the course or to realising the broa^ objectives of the course. However* in 
attempting to construct a challengiog test* it is all too easy to Include 
obscure facts that the pupil will koow only by chance or by dint of last*mlnute 
cramming with passing the test as the primary goal. Facts learned In this way 
are forgotten soon after the examin^itlon is over. 

Questions that require understanding of basic concepts* on the other hand, 
nust be so constructed that they te^t .for understanding based on subject-matter 
knowledge. Too often questions pur{tortlng to test understanding are actually 
tests of reading ability or other general abilities and can be answered by 
intelligent pupils who have little or no specific knoi^ledge of the subject. 



Difficulty Level 

Obviously, a final examination should consist, of questic •••3 of varying 
degrees of difficulty. In general, the range of difficulty should be such that 
the nore difficult questions will be answered correctly by aost of the above-
average pupils, and the easier questions will be answered correctly by alaost 
everyone except the pupils whose v'-x-foraance in general has been unacceptable. 

Questions that laeasure understanding will usually be sosMirtiat acre 
difficult than those measuring knowledge, because they require knowledge plus 
something more. Nevertheless, the question writer mist take care not to equate 
difficulty and quality. The difficulty of a question should, ideally, be based 
on the difficulty of the concept or the problem, but sore often than one sight 
wish it is difficult only because it is awasuring obscure or trivial Materials, 
or is written in such a OMuner that it is aabiguous or Misleading for the pupil. 

The difficulty of the "factual knowledge" question depends directly on 
whs,c is stressed in class or in the text. On the other hand, the difficulty of 
an "understanding" question depends to a large extent on the pupil's ability 
to deal with an apparently unfaailiar problm but one that, can be solved by 
proper use of what he has learned in class. 

Itea Construction 

So far we have discussed the acceptability of questions priaarily frooi 
the point of view of the subject-natter specialist, who decides if a question 
is proper and fair with relation to the course. How the questimi is presented 
should be decided fro« the point of view of the pupil. This is the very heart 
of the whole study of itoi-writing techniques. Every test qitestion should be 
pr;jesented In a way that is fair to the (wpil and to the purpose that the question 
is expected to serve in the test. 

Appropriate Foraat! The first step is to decide which foraat is appropriate to 
the question and to the exaaination in which it is to be used. Most questions 
lend thsMselves readily to the four-choice foraat, and the subsequent 
discussion will, to a great extent, apply aost specifically to this fomat. It 
•ust be borne in Mind, however, that SOSM questions have <mly three possible 
answers: increases, decreases, reaains the s ^ ; less than, acre than, equal 
to. Still other questions are aost ^propriately set in the aatching question 
foraat, if the lists of premises and responses are sufficiently hoswgeneous 
and if identifying of relationships is the factor to be tested. 

Fortunately, an inapfropriate foraat will usually becoae apparent early 
in the writing process. When there are only three possible plausible answers 
(such as greater than, less than, equal to) the writer will soon becoae aware 
that he cannot find a fourth incorrect response without overlapping one or aore 
other answers, or saying the saae thing using different woixfs, or contriving 
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a coHplately iaplausible distractor. The experienced iten writer <|uickl^(jaams 
to ccmserve his energy by switching to the Sf^ropriate foraat or writing tfie 
question in a different way, instead of trying futilely to provide an effective 
fourth response. 

The Problew 

Each question should have a single central problea, which is clearly and 
iaaediately stated in the sissplest possible language. It should be so worded 
that the pupil will know what is expected of hia before he reads the suggested 
answers. 

In other words, every pupil qualified to take the course should understand 
what the question is, even if he has not the vaguest notion what the answer is. 

Let us exaaine the following itea, for instance: 

Stubble-aulch faming is 

1) used in growing wheat 
2) a aethod of draining off excess water 
3) a aeans of killing weeds 
4) used to destroy haraful insects 

Here is an itMi that has no clear-cut problea, but is really a sli^tly 
disguised collection of four true-false questions about stubble-aulch faiaing. 

What did the exoiiner have in aind in asking this questionT Did he want to 
find out if the pupil knows for which fam product stubble-aulch faraing is 
used? If so, why not askT For exaî tle: 

Stubble-aulch faraing is often used to prepare land for growing 

1) wheat 
2) cotton 
3) hay 
4) fruit 

Or did the exaainer want to find out if the pupil knows what stubble-aulch 
faraing is? If so, why not the following: 



Stubble-roulch famdng is a method of preparing land for seeding by 

1) leaving the residue from past crops on the surface 
of the ground 

2) planting short ground-cover shrubs to serve as a wind 
break for the crops 

3) leaving unseeded terraces of plowed soil between the 
seeded rows 

4) draining excess water from one area and diverting it to 
another drier area 

The Correct Answer; Each question should have one and only one correct answer. 
This is an obvious point, of course. Nevertheless, item-writers do occasionally 
prepare items with more than one answer. 

Let us go back to that stubble-mulch problem again. Suppose we had asked: 

Stubble-mulch farming is used in order to 

1. improve soil moisture conditions 

2. prevent wind erosion 
3. yield bigger wheat crops 
4. reduce raindrop splash 

Here all the answers are correct, but one is more inclusive than the other 
three. This type of question is tricky and unfair, and does little to evaluate 
the pupil's knowledge of the subject. 

Suggested Wronp Answers: The efficiency of an item is a function not only of the 
question and the correct answer, but also of the plausibility of the suggested 
wrong answers. The correct answer should not be outstanding in any way to the 
pupil who lacks the Information or ability supposedly being neasured t^ the 
question. 

Suggested answers may accidentally provide many clues to lead the pupil to 
che correct answer, especially if he ^s at all testwise. k few of these are 
listed below: 

The correct answer is the only one that is plausible. 

For example: 

How many gallons of maple sap must be evaporated to obtain one 
gallon of maple syrup? 

1) 0.11 
2) 2.2 
3) 40 
4) 4 
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b. The correct answer stands out because it is noticeably longer 
or shorter or more precisely written that the other suggested 
answers. 

c. A '*clL'e" word or phrase appears in both the question and the correct 
answer, but not in the distractors. 

For example: 

Stubble-mulch farming is a method of preparing land for seeding by 

I) leaving the stubble of past crops on the surface of 
the soil 

I : 
I : 

d. The correct answer is the only one so expressed that it answers the 
question. 

For example: 

Which action results In the formation of carbonic add? 

1) Ground water dissolves the carbon dioxide in certain 
kinds of rock. 

2) Carbon dioxide is not soluble In water. 
3) Carbonic a d d cannot form unless oxygen is present. 
4) The amount of carbon dioxide varies in various kinds 

of rock 

I • Only alternative 1, the key answer, is a statement of an action. The 
remaining three alternatives are not actions and, therefore, are Irrelevant to 
the question. 

e. The siggested but Incorrect answer does not follow grammatically 
from the question or Incomplete sentence. 

f. Words such as "never," "only," "must," "always" appear in the 
incorrect answers, and "may," "usually," "seldom" in the correct 
answer. It Is a good guess that the correct answer is the one 
that is stated cautiously and recognises the possibility of an 
exception to the general rule. 



INDUSTRIAL 
CRAFTS SAFETY 

Genial 
Report to the teacher any defective equip­

ment, unsafe conditions, or violations of safety 
rules. 

Report to the teacher immediately any injury, 
no matter how slight. Infection may result frtmi 
uncared for minor cuts, scratches, and bums. 

Work with tools, machines, and equipment 
only after having received necessary safety 
instructions. 

Do not lift any equipment or materials that 
cannot be handled easily. Obtain help of another 
pupil when carrying long pieces of material six 
feet or more in length. 

Make certain that there are no obstacles in 
the path when carrying materials or equipment. 

Keep aisles and passageways clear of ma­
terials and equipment. 

Do not allow tools and materials to project 
over the edges of work benches. 

Obtain the teachers permission before using 
compressed air. 

Walk about the shop carefully. 

TOOLS, EQUIPMENT AND MATERIALS 

Hand Tools 
Always inspect hand tools before using them. 

Make certain that there are handles on all 
tanged tools, such as files, wood chisel, scrapers, 
and soldering irons. 

Keep handles of all tools clean and free of 
oil and grease. 

Avoid holding material in the hand while 
using a screwdriver. Hold material being as­
sembled in a vise or a support if on a bench. 

Select screwdriver of proper size to fit the 
screw slot. Keep hands back of the screwdriver 
blade. 

Kib 
Use asbestos gloves and long-handled tongs 

to remove hot pieces of enameled material. 
Place hot pieces of enameled material on 

well-insulated surfaces, such as asbestos or tran-
site board. 

Do not look into the kiln for a long period. 
Do not place moist items in the kiln. 
Make sure that kiln is clean before firing. 
Keep face and body clear when opening kiln. 
Be sure that kiln is turned off and cord un­

plugged before leaving room. 

Lapidary Equipment 
Obtain the teacher's approval of the setup 

before using the slab saw. 

PLASnCS 
General 

Follow the manufacturer's safety instructions 
carefully to prevent injuries in the use of various 
plastic products. 

Never taste or sniff at an open bottle of 
chemicals, or at a can of liquid resin or a curing 
agent, to determine their nature. This is an 
extremely dangerous practice. 

Use protective clothing and rubber gloves 
to prevent chemical bums or toxic reactions with 
contacting fumes, chemicals. 

Wear heat protective gloves while handling 
hot molds or hot plastic. 

Wear gloves that are mbber or plastic coated 
and cotton lined. When using liquid resin or 
solvents, also apply hand cream before putting 
on the gloves. 

Wash gloves daily while still on the hands, 
using soap and warm water. Do not use solvents. 

Avoid contaminating the inside of the gloves 
when removing them. The safe way is to re­
move the gloves Ly pulling at the fingers. Do 
not put gloves on over dirty hands. 

Wear coveralls, or shirt with long sleeves, 
and change at once if soiled or spilled on. 

Avoid wearing rings and wrist watches. The 
accumulation of chemicals will cause moisture 
and heat beneath them and contribute to the 
development of skin irritation. 

Do not use plastic materials if you have 
allergies or skin emptions. 

Be extremely cautious to avoid skin contact 
with epoxy resins. Precautions should include 
the wearing of aprons, coveralls, and gloves; 
adequate washing and use of show facilities; 
and the use of protective creams and adequate 
ventilation. 

Remove resins, catalysts, curing agents, sol­
vents, uncured mixtures, or fiberglass promptly 
and thoroughly from the skin to prevent serious 
skin irritations. 

Use special hand creams and cleaners before 
and after working with fiber glass. 

Protect the skin from released glass fibers 
while sanding cured fiber glass or reinforced 
plastic. 

Wear eye shields or safety glasses. 
Wash hands thoroughly, without waiting for 

the regular wash-up period, immediately after 
any hardener, caustic material, or resin has 
touched the skin and after every lay-up job. 

Obtain instmctions from the teacher regard-
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c. Over-Testing of Auxiliary Skills; It in usually impossible, of 
course, to construct examination questions that do not test the 
pupil's skills in some factors other than those for which the test 
is primarily intended. In any written examination, it is taken for 
granted that the pupil can read, has at least a working vocabulary, 
has some quantitative ability, and can follow simple directions. 
Otherwise it would be impossible to give him a written test at all. 

Unless testing one or more of these skills is a primary purpose 
of the written test, however, it is essential that they be "toned 
down" as much as possible by avoiding unfamiliar words, by using 
direct, uncomplicated sentences, and by giving clear directions. 
Care exerted in this area is at least a partial guarantee that 
these auxiliary skills are not being measured at a level higher 
than should be expected of any pupil qualified to take the course 
for which the examination is written. 

This is not intended to prohibit testing of the pupils' ability 
to read, to compute, and to follow directions when these abilities 
are appropriately required within the discipline being tested. 
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Group Questions 

For the purpose of this guide, the term "group questions" is used to refer 
to any test exercise in which two or more questions are based on a central theme 
or concept. 

The group of questions is preceded by an introductory statement establishing 
the central theme and explaining the situation on which the questions are based. 

Below are a few rules essential to successful construction of this type 
of exercise: 

a. The central theme should be selected very carefully. Make sure 
that it is appropriate to the course and to the general level of 
ability of the pupils, and that it does not demand too much 
knowledge more properly tested in the mathematics or English 
class. 

b. Each question should refer to the central idea. Solving each 
problem presented should require reference to the chart or diagram 
or whatever other uniting device is used. Any question that 
can be answered without reference to the information provided 
is not properly a member of the group, and such questions, if 
included, serve to penalize and perhaps confuse the pupil who 
is led to look for relationships that do not exist. 

c. Each question should be independent of the other questions in 
the group. That is, the correct answer to one question should 
not furnish a clue or provide a basis for correctly answering 
any succeeding question in the group. Failure to observe this 
rule places the pupil in double jeopardy. 

d. All the Incorrect answers to each question should be answers 
that could be arrived at by a misinterpretation of or an 
erroneous conclusion drawn from the information provided. 

e. 'The central theme should be used as fully as possible in the 
questions based on it. Before beginning to develop questions, 
the extunlner should study the theme carefully and determine 
what he would expect it to mean to his pupils at various levels 
of ability. It is wasteful to spend time selecting and 
presenting a good chart or table, for Instance, and then to use 
this material as a basis for testing the trivial, the obvious, 
or the irrelevant. 

f. In groups of questions based on a central theme. It Is Important 
to know when tc stop. If the information provided is a source of 
four or five good questions but no more. It is inefficient to insist 
on writing five more questions of indifferent value* 

g. Within a group of questions, the format should be consistent. 
That is, all the questions should be multiple choice, or modified 
true-false, or completion. To change from one format to another 
within a group will inevitably confuse some pupils. 

h. In a group of questions, the directions are an esseptlal part of the 
central theme. If the directions are confusing or incomplete, the 
results may reflect the pupil's confusion rather than the pupil's knowledge. 
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I Multiple-Choice; This type is based on a central theme set by such devices 
as a table, graph, chart, diagram, technical reading selection, or description 
of an experiment. 

For example; 

Directions (1-3); Write the number preceding the word or expression 
that best answers each question. Base your answers on the information in 
the chart below and on your knowledge of agriculture. Assume that the 
slope is 2% and short, the soil is clay loam, and the organic matter rating 
is medium for each land use. 

Kind of Land Use 

Woods 
Pasture 
Small Grains 
Flowed, Fallow 
Row Crops 

Annual Loss (by Run-Off) per Square Mile 
Tons of Soil 

0 
.04 

11.4 
69.0 
73.2 

Percent of Rainfall 

.12 
6.9 
16.9 
48.8 
41.95 

1 For which of the following land uses would the loss of rainfall 
be smallest? 

1) pasture 
2) corn 

3) plowed, fallow 
4) small grains 

2 With which land use would you expect to have the greatest dust 
storms? 

1) forests 
2) gracing land 

3) wheat 
4) corn 

3 Which generalization can be made from studying the chart? 

1) Run-off is dependent on the amount of soil cover. 
2) The greater the loss of rainfall, the greater is the loss 

of soil. 
3) The amount of run-off is in proportion to the amount of 

use the soil gets. 
4) The less the land is disturbed from its original condition, 

the greater is the loss of water. 
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II Master List; This is actually another form of the multiple-choice group. 
Usually, four possible answers are suggested for a group of five questions. 
An example follows: 

Directions (1-5): £)̂ ch of these questions consists of a statement concerning 
reproduction of certain organisms. For each statement, select from the list 
of four organisms below the organism with which that statement is most closely 
associated, and write on your answer sheet the number preceding that 
organism in the list. (A number may be used more than once.) 

(1) ameba 
(2) frog 
(3) horse 
(4) robin 

1 Fertilized eggs develop completely within the parent's body, 

2 With parental care, fertilized eggs develop chiefly outside the parent's body. 

3 With no parental care, fertilized eggs develop chiefly outside the parent's 
body. 

4 The parent does not produce eggs. 

5 Cross-breeding is used to combine several desirable traits in one organism. 

In general, the same rules apply to this format as to the multiple-choice 
group. There is, of course, no difficulty with overlapping suggested answers, 
as it is obvious that at least one of the four suggested answers will have to 
be used more than once in answering five questions. 

It is essential, however, that all four suggested answers be plausible, 
and at least three of them and preferably all four of them, should be a 
correct answer at least once. A group of questions in which only half of the 
master list is operative is generally inefficient and often gives the completely 
uninformed pupil a 50-50 chance to guess the right answer, while the better 
pupil may be led to the wrong answer because he suspects a "catch" in the 
questions. 
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in Matching: This type, as its name impliesv presents the pupil with the task 
of matching five premises to five of seven (or eight) suggested responses. 
A straightforward example of this type is the following: 

Directions (1-5): Column A lists recommended preventions and treatments jfor 
certain common cattle ailments. Column B lists seven such ailments. For each 
prevention or treatment in Column A, write on your answer sheet the number 
preceding the ailment for which that treatment or prevention should be used. 

Column A 

1 Fence off stagnant waterholes 

2 Keep visitors out of feed alley. 

3 Inject glucose. 

A Inject calcium gluconate. 

5 Vaccinate. 

Column B 

(1) bloat 
(2) brucellosis 
(3) ketosls 
(4) leptospirosis 
(5) mastitis 
(6) milk fever 
(7) winter dysentery 

You will have noticed that two essential points in matching questions are 
that, as in other grouped questions, there is a central theme .̂o which all of the 
material relates, and that there is homogeneity within each list of premises 
and each list of responses. 

Suppose, for Instance, that the list in Column B were not limited to 
ailments of cattle, or even to ailments of animals. Immediately the pupil would 
have been provided with extraneous clues in eliminating some of the suggested 
answers and, in effect, factors other than knowledge of the problem would enter 
Into the test. 

In writing matching questions, the following rules should be observed: 

a. Always have at least two more suggested responses than there are 
questions. 

b. Limit the group to a minimum of five questions with seven responses 
and a mdT;xmum of ten questions with twelve or thirteen responses. 
If the numbers of questions and responses are too lengthy, it is 
almost impossible to maintain homogeneity, the pupil's task becomes 
largely one of finding the right response from a long list, and 
usually more credit than is desirable must be assigned to a 
specific area of knowledge. 
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If possible, keep the suggested responses short and arrange them 
in some logical order, so that the pupil will not be unnecessarily 
penalized because he is a alow reader or makes clerical errors 
during the stress of taking the examination. 

If relationships are to be determined> make it clear to the 
pupil what kinds of relationship he is to look for. Do not ask 
him to guess what you have in mind. 

A FEW GENERAL PRECAUTIONS 

Keep the purpose in mind. Every question in the written test should contribute 
efficiently to the overall measurement of the pupil's knowledge of the subject 
for which the test is constructed. The question fails of its purpose if it is 
poorly written, or measures factors outside the subject, or emphasizes trivialities. 
And the efficiency of the written test is only as good as the questions that are 
in it. 

Keep the pupil in mind. It is the examiner's responsibility to communicate 
effectively with the pupil taking the test (assuming, of course, that the pupil 
is reasonably attentive), so that the pupil has no doubt about what is expected 
of him. The language of the test should be clear, direct, and as simple as 
possible. The pupil should be told how many questions he is to answer, how 
much time he is allowed, how many credits are assigned to each question, and 
any other information that will help him to understand the task presented by 
the test. 

Finally, the examiner should constantly bear in mind that a written test 
is not a contest between the examiner and the pupil, in which one wins only as 
the other loses. The examiner must approach his task with an honest desire to 
produce a fair measure of the pupil's achievement. 
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Note: 

An internal examination of a fowl after death for the purpose of diagnosing 
poultry diseases, determining the presence or absence of internal parasites, or 
finding of other facts is called 

1) pre-mortem 
2) post-mortem 
3) unsex 
4) cull 

This question breaks many of the rules of good item construction. For 
instance: 

a) The stem is too wordy and even misleading. The same basic question 
could have been asked as: "Internal examination of an animal after death." 

b) Suggested responses 1 and 2 cover all possibilities to the vocabulary-
wise students, even if they know nothing about agriculture, emd, to the pupils 
who know what "post" means, there is a definite clue provided by "after death" 
and suggested response 2. 

c) Suggested responses 3 and 4 are not parallel to suggested responses 
1 and 2. 

d) Suggested response 1 is a contrived word, and suggested responses 3 
and 4 are implausible. 

For more detailed information about question writing, we recommend a 
study of "Improving the Classroom Test," a publication of the New York State 
Education Department. 



> .r̂  

I 

VT OOP 549 
Industrial Arts and Vocational Education, Safety Manual, 

Ohio Ind, Comm., Columbus. Div. of Safety and Hygiene 
Ohio State Dept. of Education, Columbus 
Pub Date - Aug65 
MF AVAILABLE IN VT-ERIC SET 75p. 

*SAFETY, *INDUSTRIAL ARTS, *TRADE AND INDUSTRIAL EDUCATION, 
*RESpURCE UNITS, 

Industrial arts and vocational education teachers may use this 
loose leaf notebook as resource material on shop safety. Safety 
suggestions are listed for the areas of (1) automotive power and 
mechanics, (2) drafting, (3) electricity and electronics, (U) 
general safety. (5) graphic arts, (6) Industrial crafts, (7) 
metals, and (8) wood shop. Also included are a student injury 
report form, six sample safety posters, and a copy of "Monitor," 
the Commission's monthly publication, (EM) 
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T H E INDUSTRIAL COMMISSION OF O H I O 

COLUMBUS, O H I O 43215 

M. HOLLAND KRISE 
CHAlmlAN 

Teachers and Instructors: 

The Division of Safety and Hygiene of The Industrial 
Commission of Ohio, together with a committee representing 
the Ohio Industrial Arts Teachers and the Ohio Department 
of Education have developed the enclosed safety manual and 
collateral material. 

Its purpose is two-fold since it is designed to aid in 
instructing students in on-the-job safety, thus protecting 
them while they are learning, and also to create an aware­
ness and concern for safety which will follow them into in­
dustry later. 

The Commission is confident that much good can be de­
rived from the information and instruction contained in this 
material, and is certain the effect of the program will be 
more evident ai~ your students become a part of Ohio's work 
force. 

It has been our experience that similar programs de­
veloped for use by industry have reduced the disabling in­
jury rate in Ohio, and we recommend the study and use of 
this safety manual and the other material related to it. 

Very truly yours, 

M, Holland Krise, Chairman, 
The Inĉ ustrial Commission of Ohio 
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AUTOMOTIVE 
POWER AND 
MECHANICS 

General 
Oil or adjust moving parts only if authorized 

by instructions and your teacher. 
Exercise caution around the fan and belts. 
Guard against automatic response. Touching 

a spark plug or high tension leak may cause you 
to jerk away and into the fan. 

AUTOMATIC RESPONSE 

As much as possible work with the engine 
switch OFF. 

Tighten fan belt with the engine stopped. 
Exercise caution when disassembling spring 

loaded parts. 
Consider the exhaust system, engine and 

radiator to be hot until checked and found to be 
otherwise. 

WR0N6 WAY 

Do not pour gasoline from an open container 
into carburetor throats. 

Exercise extreme care when using welding 
equipment around vehicles. 

Use care when working around broken glass, 
broken headlamps, etc. 

When one person is working above the engine 
and another below, the former should be careful 
to avoid dropping parts or tools from above. 

Use new lock washers on parts which may 
shake loose and cause an accident. 

Always tighten immediately those nuts and 
bolts which may become lost if screwed up 
finger tight and then forgotten. Steering appar­
atus could fall apart and cause serious conse­
quences. 

Double check for tightness at important 
points. Make certain cotter pins are replaced as 
appropriate. 

Wait for hot radiators to cool before removing 
caps. 

When using strobosopic timing lights, plug 
scopes and other such electrical apparatus, make 
sure the wiring does not become entangled in 
the fan. 

"Make sure it 
stayf up" 

Make sure hoods and boot lids will stay up 
before working under them. 



When walking between cars, beware of legs 
and feet of workers under the vehicles. 

Never use a screwdriver 
in place of a bolt! 

When pulling engines, make certain the ropes, 
chains or brackets used to connect the hoist to 
the engine are adequate. Arrange to prevent 
slipping. Avoid placing hands in areas where 
they may be injured. 

Personal Health Hazards 
Wear respirators while spray painting. 
It is a dangerous practice to wash hands in 

gasoline or thinners. Not only may explosive and 
toxic fumes result, dermatitis may occur since 
the natural oils of the skin will be removed and 
replaced with harmful acids. 

Avoid placing your abdominal muscles under 
excessive strain when removing cylinder heads 
or when lifting heavy parts or equipment. Know 
the proper position to lift, placing the load on 
legs whenever possible. 

Never place hands in front of a high pressure 
greaser. The force of the gun will press grease 
into and under the skin. 

Avoid breathing vapors, exhaust, spray paint 
mist, fuels, thinners, etc. 

Keep your clothing tidy, neat and clean. 
Accidents "look" for a place to happen around 
untidy people and equipment. 

Keep open wounds properly dressed and 
covered while working with dirty parts, tools, etc. 
Jacking, Hoisting, and Lowering 

Do not jack up one end of the car if a person 
is under the opposite end. 

Avoid the use of blocking of questionable 
safety. 

Jack stands should always be placed on flat, 
level, firm surfaces ONLY. Jack stand bases 
should be positioned to give maximum stability 
in the forward-rearward direction and the side­
ways direction. 

Avoid shaking or pulling on long handled 
wrenches or parts to the extent that the vehicle 

rocks and may upset off the jack stands. 
Hoists must be properly adapted to the kind 

of vehicle being raised with all cups and lifters 
firmly in place. 

Automobile type jacks are not adequate 
means of supporting cars under which someone 
is to work. (The bumper jack is particularly 
dangerous — others also are not recommended 
for under-car work). Use heavy duty jack stands 
capable of handling loads well in excess of your 
intended load. Allow a safety factor. 

Get your instructor's approval on any ques­
tionable lifting procedure. Get another person 
to double check your jacked up car before going 
under. This way he too shares for its being 
firmly on jack stands. 

Long jack handles constitute a serious trip­
ping hazard. Lift, blocade, or otherwise safe­
guard any such hazard. 

Heavy duty garage type floor jacks are not 
recommended for under-car work. A bump of 
the trip mechanism by a fellow student can cause 
a serious accident. Cement blocks likewise are 
not recommended. 

Operate hoists in strict accordance with man­
ufacturers instructions. Find out the correct 
operating methods prior to an accident, not 
afterwards. 

Know the lifting capacity of your jack or hoist 
and do not exceed the safe limit. 

Do not run an engine with the car on the 
hoist. 

Make certain no one is under a car at the time 
it is lowered. 
Driving and Locating Vehicle for Work 

Do not wear glasses with restricting vision 
side shields while driving vehicle within the 
shop or congested areas. 

Only licensed drivers may drive vehicle into 
or out of the shop. 

No vehicle should be moved except on the 
instructor's command. 

Licensed drivers should not attempt to drive 
standard shift cars if they are familiar only with 
non-standard or automatic shift cars. TTiey will 
not drive trucks or tractors or other such vehicles 
if they are not familiar with the operating of 
same. 

Work will never be performed within the 
street area or even at the curb of a travelled 
street. 

No towing or pushing is recommended. Learn 
what is wrong and fix it in the shop. A "tight" 
engine is too tight if it mnst be towed. 

It is good practice to lock the vehicle after 
it is located if the battery is not disconnected and 
work is to be done under the car. Someone acci-
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dentally engaging the starter (with car in gear) 
can cause the car to move forward and fall from 
jack stands. Same accident is possible with some­
one working in the engine compartment and 
touching the solenoid with a wrench or part. 
Rule: Avoid working on an engine or under a 
vehicle while someone occupys the vehicle. 

When parking cars in shop bays or stalls, 
make certain you do not run over the protruding 
legs or feet of boys who may be working under 
adjacent cars. Vision is limited and drivers should 
use a buddy who directs them from the front 
or rear outside. 

Always move in or out of the shop area with 
the front windows rolled down in order that the 
outside buddy directing your movement can talk 
freely with the driver. 

Excessive driving within the shop to locate 
only creates excessive carbon monoxide within 
the shop. Use the floor jack to roll the car into 
any desired tight spot rather than to overdrive. 

Greases, Oils, Fuels, Thinners, Vapors 
Keep spilled oils, greases, fuels or thinners 

cleaned up. Ventilate at once. 
Wash area with solvent after cleaning oil or 

grease from a floor. 
Use safety solvents for cleaning, never gaso­

line or other low flash point liquids. Parts may 
str Jce together causing ignition. 

Dump dirty oil, fuel or solvent a safe distance 
from buildings, preferably where wastes are 
burned. Never dump such liquids on hot coals. 

Clean parts in the assigned cleaning area. If 
there is no specific area, avoid indoor areas where 
vapors may travel thru cold air returns to a 
furnace room, areas where sparks occur, or areas 
where other dangers may lurk according to your 
particular shop situation. 

Visitors, customers, other students or adults 
entering the shop must not smoke or occupy 
hazardous work areas. Students should request 
cooperation. (Example: Visiting student stand­
ing near a boy at work with a fender grinder and 
without safety glasses). 

Exhaust fumes from operating engines to the 
outside. If no exhaust system is provided, extend 
the exhaust outdoors via flexible or solid piping. 
Take this into account when positioning the car. 
Make certain tripping hazards are not created. 

Remember that fuel will be pumped when 
the engine is turned over to disconnect rods. 
Because the carburetor has generally been re­
moved at this point, tl^e fuel line to the car­
buretor area will spurt 5uel. Cold fuel falling 
down on a hot work light bulb can break the 
bulb and cause a fire next to a person working 

under the car —one who often is laying on liis 
back on a creeper. 

Avoid using gasoline in open top containers. 
Do not pour gasoline from open cans into 

carburetor throats. 
Use caution with hot work light bulbs around 

fuel or hydraulic leaks. 
Gasoline contains dangerous tetraethyl lead. 

Siphoning with a hose may cause a mouthful of 
this harmful poison. Obtain fuel in a safe manner. 

Brake fluids often spurt from the master 
cylinder when the cover is removed for manual 
bleeding. Avoid placing eyes over cylinder dur­
ing pumping. 

Remove oil or fuel soaked clothing. A spark 
can make a fuel of you! 

Follow state codes with regard to storage of 
fuels, thinners and other similar liquids. 

Use only small working quantities of fuels in 
the shop. If priming an engine, never place a 
container with fuel on a battery. 

Use a flashlight, not a match or lighter to 
check radiator level. Vapors emitted from ra­
diators are flammable and explosive. 

Always check fuel connections for leakage 
immediately when starting an engine. Fuel leak* 
age on a hot exhaust manifold creates a serious 
fire hazard. 

Air Pressure 
Never fill tires by guess. If working with 

truck type snap ring rims, exercise extra cautioq 
to make certain rings are fully seated and secure, 

Use caution with air hose so it is never aimej 
toward another person. Hose- generally thro^v 
air line residue in the form of rust, metal parti­
cles, water condensate and other materials. 

When blowing out spark plugs make certain 
in the air blast which reflects out of the well 
does not carry up into the eyes of a person often 
working on the'opposite side of the engine. 

If the pressure is unknown, assume it to b'l 
high and use caution accordingly. 

Batteries 
Avoid contact with electrolyte. If acid get 

on hands, flush and wash before touching fact 
Use nibber gloves and face protection whe: 

filling dry charge or wet batteries. Rubber apron 
are also recommended. 

Keep acid from splashing on clothing b 
pouring slowly. 

Never permit sparks or fire to occur around .. 
battery. Vapors are explosive. 

When connecting or disconnecting, do n( 
permit the wrench to cause a short circuit. 

Remove finger rings. A short circuit from th 



wrench through a ring can cause the ring to heat 
red hot. Fingers have been lost as a result. 

When making electrolyte, always pour ACID 
INTO WATER, not vice versa. 

Disconnect battery for electrical work and 
where turning the engine could impair the safety 
of the student mechanic. Inadvertent touching 
cf certain solenoids or wiring can cause starter 
engagement as well as the starter switch. 

Never permit unused electrolyte to sit around 
where it may be spilled. 

Avoid breathing acid vapors. 
When charging, turn the charger OFF before 

disconnecting the cables. 
Avoid placing metal objects on a battery or 

shorting across terminals. 

Wrenches and Tools 
Grease on a hammer handle may cause it to 

be thrown unintentionally. Avoid excessively 
dirty or greasy hands and tools. 

Use pertinent safety precautions when grind­
ing, welding or using equipment uncommon to 
auto shops. 

Keep tools and parts off floors. Stepping on 
a socket can cause a serious fall. 

Creepers should be stood on end when no 
one is on them. 

Use the correct tool for the job. Makeshifts 
of questionable safety should not be used. 

Report skinned, frayed or otherwise defective 
electrical cords to your instructor. 

Do not drive over tools or equipment when 
bringing autos into the shop. 

Never pry with a file. Never use a file without 
a handle. 

Grind mushroom heads from chisels or 
punches. 

Remove burrs found on tools or objects being 
worked upon. 

Avoid hammering on wrenches unless de­
signed for this purpose. 

Use the correct size wrench for the job. Do 
not use pipe to extend the leverage. 

Make certain the wrench fits properly. Some 
rusted belts may have to be dressed to allow the 
wrencii to slide on. 

Hammers with loose handles should be turned 
in for repair. 

Deposit oily rags in covered metal containers. 
Avoid hammering on hardened surfaces with 

hard faced hammers. 
Exercise caution when using hot mufiSer 

heater elements. (Tool used to expand the lap 
where tail pipe or exhaust pipe enters muffler.) 

Use care when splitting sheet metal to avoid 
tearing hands if the chisel slips off the work. 

Test-General 
Multiple Choice 
1. Fan belts should be tightened with the motor 

a. Stopped 
b. Running 
c. Either running or stopped 

2. Dirty parts should be cleaned in 
a. Gasoline 
b. Kerosene 
c. High flash point solvent 
d. None of the above answers are correct 

3. Work may be performed at the curb 
a. If work is of minor nature 
b. If major or minor 
c. Never 

4. When you spray paint, it is best to 
a. Use a face shield 
b. Wear a wet handkerchief "bandit style" 

over nose and mouth 
c. Wear nose plugs and keep the mouth 

shut 
d. Use a respirator 
e. None of the above answers are correct 

5. If uncertain regarding fuel to an engine 
a. Pour some into die carburetor throat 

while the engine is cranking, ignition ON 
b. Pour some into the throat of the carbure­

tor, then try to start 
c. Look into the carburetor throat 
d. Look into the carburetor throat and work 

accelerator pump by means of the throt­
tle linkage. 

e. Any of the above answers are correct z 
f. None of the above answers are correct 

6. If the radiator is very hot and you wish to 
add water 
a. Remove the cap at once 
b. Allow the engine to cool somewhat, then 

remove cap cautiously 
c. Hose down the radiator and engine 
d. None of the above answers are correct 

7. Washing hands with gasoline, paint, or lac­
quer thinner, or solvents, is considered to be 
a. Poor practice because dermatitis may 

result 
b. Permissible 
c. Permissible except for gasoline, because 

of low flash point 
d. None of the above answers are accept­

able 
8. To check the level of fluid in the radiator, 

use a 
a. Match 
b. Flashlight 
c. Cigarette lighter 
d. Any of the three would be acceptable 
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9. Dirty oils, 
of by 
a. Pouring them into the street at the curb 
b. Pouring down the floor drain or sink 

drain 
c. Pouring into an incinerator which is not 

burning 
d. Asking die teacher for a place to dump it 
e. None of the above answers are correct 

10. Visitors, janitors and other personnel coming 
into the shop and who are unaware of the 
shop safety rules ^ould 
a. Be permitted to do as they wish since 

they are guests 
b. Not be permitted to smoke or enter 

potaitially dangerous areas 
c. Be advised of shop rules at once 
d. Be given eye protection and a set of 

safety rules 
e. Be banished ftx>m the shop 
f. None of the above answers are correct 

Test-Batteries 
Explanation 
1. Sparks and flames around batteries are not 

recommended htmAOse 
2. Pour add slowly to prevent splashing. This is 

important because 

3. Rings should not be worn in shop. Under 
what circumstances could the/ cause injury 
when working with batteries? 

4. Why is it poor practice to lay wrenches, set 
oil cans or place other metallic objects on a 
battery in the engine compartment when 
working on an engine? 

5. Why is it considered good practice to remove 
a battery cable when working on an engine 
for an extended period of time, or for some 
major or minor repairs. 

NOTE: Refer to the listed pages for safety in­
structions concerning machines and equipment: 
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DRAFTING ROOM 
SAFETY 

Students will carefully remove the exces­
sively shaip tip from pencils. Hard lead points 
will not only puncture the paper, but on break-
o£F can fly with a possible strike in the eye. 

Sharp tools sudi as compass points will be 
laid in positions out of the way when not in use. 

Keep thumb tacks, pencils and other items 
out of mouth. 

Raise or lower adjustable bench tops care­
fully to avoid pinching fingers. 

Avoid placing fingers into tunings of ma­
chines where paper is normally fed. 

Work the board in a position diat does not 
endanger your elbow. Excessive leaning on one 
elbow will cause inflammation of the bursa or 
bursitis. 

Make certain light is adequate. Avoid shad­
ows and bright sunlight. Reflect artifidal light 
when I such| light is required. Avoid (Restrain. 

Pencils or sharp objects will be handled care­
fully when they must be passed from one stu­
dent to another. Never throw such objects. 

Sharpen pencils on one end only, a double 
point pencil can be dangerous to the eyes. 

Do not tilt stool 

Students will not lean back or tilt stools or 
chairs. Falls can result in serious head or back 
injury. 

Pick up immediately any small items, such 
as pencils or thumb tacks that fall on to the floor. 

Drawers in drafting tables should always 
be kept closed to avoid falls. 

Provide adequate aisles and working space. 

Fasten file cabinets to avoid tipping when 
only top drawers are open. 

a. 
b. 
c. 

Maintain proper usage and spring tension on 
all paper cutters. 

Recognize the inherent dangers of the re­
producing equipment 

adequate ventilation (ammonia vapor) 
storing and handling ammonia 
always cut master power switch when 
cleaning or maintaining machine or bulb. 

Do not permit ink to enter any open cuts or 
scratches. 

Avoid infections and comphcations. Treat 
and report all injuries immediately. EVERY 
ITEM HAS ITS PLACE-EVERY ITEM IN 
ITS PLACE. 

Test-Drafting 
1. Why is good lighting essential when you 

make a draving at home or away from school? 
2. How can you avoid skin rash from blueprint­

ing chemicals? 
3. In what way can a sharp pencil cause an 

injury to you or others? 
4. What condition may arise from excessive 

leaning on one elbow? Why? 
5. What other safety measures can you cite 

which drafting students must be aware of? 
a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 
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ELECTRICITY 
AND 

ELECTRONICS 
SAFETY 

This is the time and place to teach the stu­
dents to think safety. Even though they may be 
using low voltages for their experiments, they 
should be required to turn off the power before 
making any changes in the circuit. This learning 
will help them in the future when they might be 
working on a high voltage circuit. The wise 
technician always checks to see if the power is 
shut off before beginning his work. 

Listen to instructions before usi.-g any of 
the equipment. 

Use the least amount of current possible for 
the experiments. 

Complete the circuit before the power is 
turned on. 

Turn the power olF before making a change 
in the circuit. 

SAFETY RULES FOR ELECTRICITY 
AND ELECTRONICS 

1. All electrical equipment should have a third 
wire, or be properly grounded with a wire 
from the equipment to the ground. 

2. The electrical cord attached to the equip­
ment sh. jld have moisture-proof insulation. 

3. All extension cords should have moisture-
proof insulation, and the wire size should be 
no less than AWG No. 12. 

4. Do not overload, or stall the power tool. 
Serious damage to the equipment may be 
the results. Heat can cause the insulation 
to break down and bring about an electrical 
flash. 

5. There is danger of an electrical flash at any 
time and glasses will help protect the eyes 
against flash burns and from hot metal 
sparks. 

6. Use conduit to eliminate the danger of hang­
ing wires and the possibility of cutting into 
them. 

7. High voltages are frequently measured in 
electronic circuits. Make sure your meter 
connections do not short or touch other parts 
of the circuit. Use a well insulated test prod 
to reach difficult and obstructed test points 
in the circuit. 

8. Use no test instrument until you have been 
properly instructed in its use. 

9. Use the test instrument for only the purpose 
for which it was designed. 

10. Transformers may be extremely dangerous. 
Proper respect and extreme caution must be 
practiced at all times when working with or 
measuring voltages. 

11. Unknown voltages are measured from the 
highest range down to the proper range 
necessary for the most accurate reading. 

12. Check and double check any project that 
you have completed before you energize it. 
Then, if you aren't still completely sure, 
have the instructor check it. 

13. Take your time. Do not endanger yourself 
or others by being too hasty. 

14. If the power switch for a circuit is remote 
from the source of trouble, it should be 
turned off by the electrician. He should 
hang a tag on the switch warning others to 
leave the switch in the off position. 

15. The operator should be responsible for turn­
ing the power on and off on all electrical 
equipment he is using. 

16. Do not have open flames near charging 
batteries.^ 

~- ">'• 
Do not have open flames 
near ehAtgmi batteries. 

17. Charge only in a well ventilated room.? 

Charge only in a well 
ventilated room. 

CAPS OFP - ^ 4 

18. Batteries should be first connected to the 
charger before it is turned on. 

19. When mixing acid and water, ALWAYS 
POUR ACID INTO THE WATER. This is 
often done when making cut acid for etching 
printed circuit boards and also when prepar­
ing dilute electrolyte* for wet cells. 

20. Use rubber gloves and a face shield when 
you are handling acids. 

21. Exercise extreme caution when installing 
radio and TV aerials. Never put them close 
to power lines. 

22. If there is an electrical storm, do not work 
on TV s or radios that have the lead-in wires 
still connected to the set. Observe this rule 
even though the line has a lightning arrester 
hooked into it. 



23. Keep fingers from the live" metal parts of 
the test probes while making tests. 

24- Never experiment with circuits unless you 
know, what you are doing. 

FliMMflblt mttriflj 
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25. When working on TVs or radios, be ex-
cremely careful when working in the area of 
the power supply especially with TV. 

ELECTRICITY 

Never block safety type switches in the ON 
position. 

Disconnect electricity before working on 
defective power equipment. 

Never substitute for a fuse, using a penny 
or an oversize fuse. 

Hook electrical cords to oudets wired for 
such use, not to light sockets. 

Lamp cords will not be placed under rugs, 
over thresholds, near hot radiators or other 
places where insulation-may be impaired. 

Know how and where to shut ofiF the current 
on any device you are going to work oa 

Use power tools (portable and stationary) 
only when such equipment is properly grounded 
and you have dry footing. 

Check out circuits with low voltage; why 
use 110 volts if six will do the job? 

Use a flashlight where it is impossible to 
replace fuses or operate open type switches with 
regular illumination. 

Check for overheating of appliances. 
When testing generators, proper guards 

should be in place for belt drives before starting. 
When purchasing an elecixii;ĉ l appliance, 

select tools equipped with the- third ground wire 
and items approved by the Uaderwriters Labora-

*°'y ^ OVERLOAD! 
Don't block P " 

in U ^ 
on posifion f H 

Avoid overloading circuits with numerous 
appliances. Remember — number 14 wire can 
carry 15 amperes while number 12 wire can carry 
a maximum of 20 amperes. 

Avoid pladijig a ŝoldering gun on a working 
surface and allowing the HOT tip to come 
in contact with the cord. 

Always pick up solderipg-irons by the handl̂  
even when cool. 

Treat cuts and bums immediately. 
In the event of electrical shock from high 

voltage make certain the victim is not charged 
before touching him, lay him on ground, loosen 
all tight cloibing, wrap in warm blanket and 
call a doctor. 

Keep all flammable material away horn all 
electrical devices. 

Carbon dioxide (CO2) fire extiiiguishers are 
used for electrical fires since th^ do not provide 
conduction back to the user. 

Students will not handle or. operate radio 
trasssutting equipment which requires U.S. 
Covemment F.C.C. license without first securing 
such documents as required by federal law. 

No wiring is to be done in the home or away 
from school using the teacher or die scbool as a 
source of audiority for sudi work. 

Never skimp of tape or other insulating ma­
terials where safety is involved. 

Use pliers, not fingers, to strai^ten heavier 
gauge wires. 

Yoltfljo chocks 

not to ko motfo' 

witk fingors 

Insulate skinned or frayed wires and r^lace 
if necessary. 

WkoR ckocking voltogos 

koop ono kand in 

your pockot 

Disconnect electric cords by pulling the plug, 
not the cord. 



All splices and solder joints must be made 
/ithout protruding sharp points. 

f In splicing a duplex cord, stagger the sp '̂ces. 

,.J 

UNDERWRITERS* KNOT 

Use the Underwriters' knot where possible in 
sockets and plugs. 

When removing insulation from wires, do 
not cut into the wire and always cut away from 
your body. 

Never touch anything electrical which is not 
known to be safe. DO NOT TAKE ANYONE 
ELSE'S WORD-check it yourself. 

Always treat unknown wires as HOT until 
proven otherwise. 

Do not "jump" across terminals to determine, 
hot or cold conductors. 

Voltage checks will not be made by touching 
charged wires or apparatus with bare hands. 

Do not cut live" wires. 
Never operate a switch or electrical tools 

while one hand is resting on a metal stand, pipe 
or other metal ground. 

When checking voltages, keep one hand in 
your pocket. (An insulated clip on one test lead 
is a good safety factor.) All test leads are to be 
held by insulated handles. 

Make certain the AC input line is hooked to 
the primary side of the transformer when work­
ing with transformers. 

Beware of transformers with low voltage 
primaries and a high voltage secondary. 

Avoid hooking low voltage equipment to 
liigh voltage sources and vice versa. 

Exercise caution when working with AC 
radio equipment and television equipment con­
structed without transformer power suppUes. 

Voltage checks should not be made by touch­
ing charged wires.or apparatus with fingers. 

Always check circuits with a voltmeter or 
similar equipment to determine values and 
dangers involved. 

.Usi thi test instnimant for 
only tho purpoto tar which 
it was dosignod. 

Avoid working arourtd capacitors unless they 
have been discharged or shorted. 

Danger zones on T V s - # l high voltage 
anodes; #2 high voltage cage. 

Discharging the picture tube properly: the, 
picture tube has a capacitive nature and can 
hold a high voltage charge for a rather extensive 
period of time. 

ELECTMCITY TEST 

Completion Questions: 
The type fire extinguû her is the 

safest kind to use on electrical fires. 
A person should first the circuit 

before starting to work on an electrical powered 
device. 

Splices should be on a duplex 
electrical cord. 

The label is associated with 
products which have been tested and found to 
be of safe design and construction when new. 

Capacitors should be or 
before handling. 

Number 14 gauge wire may safely carry a 
- ampere load. 

All portable and stationary power tools should 
be to dispose static electicity. 

All splices and solder connections must be 
made without protruding 
Briefly explain the following: 

Why does the Underwriters' knot contrib­
ute to safety when used in a standard socket 
or plug? 
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GENERAL 
SAFETY 

Conduct and Procedure: 
Walk —don't nm —in shop areas. 
Remain ALERT — report the accident that is 

looking for a place to happen." 
Remember, horseplay has no place in the 

shop. 
Request teacher approval of special machine 

set-ups. 
Be considerate of the safety of odiers. 
Safety rules pertinent to the specific shop, 

instituted by the school safety c(Hnmittee or 
instructor, should be adhered to unless altered 
or revised by the instructor. 

No student should use equipment, including 
power tools or hand tools, until he has had 
instruction relative to the safe handling of it 
by proper authority. 

Make adjustments before power is turned 
on and remove all wrenches, materials and ob­
jects not tied down and used for the operation. 

Persons not operating power tools or in­
structed to observe the operation thereof, should 
keep clear of operators. 

Never start or stop a machine for another 
person except in an emergency. 

Machines will be operated by one person 
only. 

Respect human weakness and watch out for 
others. Report unsafe conditions to the teacher. 

Avoid dangerous operations when overtired 
or ill. 

Form correct habits under normal conditions 
so you will automatically do the correct thing if 
required to work under pressure. 

Read and follow the precautions and infor­
mation from safety posters. 

Don't use machines for trivial operations, or 
whenever hand tools would best accomplish the 
task. 

Girls working in shop areas must confine 
their hair and avoid wearing apparel subject 
to catching on or in machinery. Rings, bracelets, 
watches, etc., should not be worn. 

Never throw object in shop. Distraction or 
injury can result. 

Students will not tamper with adjustments or 
otherwise play with machinery at any tii'*e. 
Serious accidents have been caused by such 
action. 

Do not lean on machines; you may press a 
switch or throw a control which, upon starting, 
could endanger the safet>' of the operator or the 
machine. 

Wear gloves to handle raw materials such 
as rough boards, metal subject to burrs or sharp 
edges, ^ass and other materials in the rough. 

To<^ Equipment mid Materials: 
Eye protection is mandatory and appropriate 

eye safety devices must be provided for all 
students in accordance with the regulations as 
stipulated in the Ohio Law relating to compul­
sory eye protection (House Bill No. 492, Section 
3313.643 of the revised code). 

Mil ^ /;//. 

Compressed air must never be used for - r 
than the specific purpose. Never use foi cleamng 
clothes or machinery. 

Stop all power machinery to oil, adjust or 
clean. 

Allow revcJving machinery to stop on its 
own. Resist the desire to grab chucks, spindles 
or other rotating parts widi the hand. 

Use power *tools only when an instructor is 
present in the room. 

Set up shields to stop flying chips, sparks, or 
particles. 

Replace grinding wheels showing cracks, 
those out of balance or those worn too small to 
allow proper clearance (not more than W) be­
tween tool rest and stone. 

Keep cutting tools sharp. 
Oily rags and other highly combustible ma­

terials must be kept in a closed metal container. 
Ground all portable and scationary power 

tools. 
Keep hoses and electrical cords trip-free. 
Never mount a grinding wheel unless the 

speed of the motor and the speed of the wheel 
are known and the two are appropriate. 

Store flammable liquids in approved safety 
containers. 

Avoid using electric drills or odier electrical 
apparatus while standing on wet floors. 



Make certain your hands are free of oil or 
grease and that hammer, screwdriver, chisel, 
etc., handles are free of oil and grease. 

When starting a machine, allow it to reach 
its proper operating RPM before wiing. 

When finished with a tool, clean and then 
replace it so it cannot fall. 

Disconnect cords when portable tools are 
not in use. 

Vice handles should hang free when not in 
use. 

Know and follow the specific requirements 
of the kind and type of machine you are going 
to operate. 

Use the correct tool for (he job. 
Check for frayed electrical cords and- for 

chafed or worn air hoses. 

SIK^ EnvinHunent and Housekeeping: 
Floors should be of a non-skid type and kept 

free of accumulation of materials or scrap. 
The area should be swept daily and cleaned 

thoroughly periodically. 
Work stations should be cleaiicd at the end 

of each class period. 
The shop should have a neat and orderly 

appearance at all times. 
Shops which are dirty, cluttered and unsani­

tary places are good sites for accidents. By 
helping eliminate these conditions, you promote 
safety, morale, health, fire prevention, eflSciency 
and good public relations. 

Aisles should be kept clear by putting stock 
away promptly after using. 

Ventilating systems must be installed. Serious 
disorders can be caused by uncontrolled vapors, 
mists, gases and fumes. 

Light is essential for sight. Sight is essential 
for safety. Keep windows, light bulbs, reflectors 
and walls bright but without glare. Replace 
burned out bulbs at once. 

Floors must be kept free of objects oi ma­
terials which may cause falls. This includes oil, 
grease, bolts, wood blocks, shavings, etc. 

Fire extinguishers must be kept handy. Know 
how to use them. 

Fire regulations pertinent to the shop should 
be studied and familiarized so you can assist in 
closing windows, make proper exit, etc. 

Clothing and Personal ProtectiMi: 
Wear protective clothing and equipment for 

the use intended for its wear. 
Avoid wearing anything or wearing gloves 

which may be pulled into machinery. 
Keep sleeves rolled up, shirt tails in, long 

ties and jewelry removed. 

Aprons should be secured snugly. They 
should be able to tear free if accidentally caught 

Hair nets should be worn,by those students 
with long hair. 

Wear eye protection as defined under Tools, 
Equipment and Materials. 

Beware of any suspicious fumes or gases 
which may be toxic and report to proper au­
thority. 

A person feeling ill should not operate a 
machine — report to instructor. 

Use proper lifting technique when moving 
heavy objects. 

First Aid and HealA Hazards: 
Have cuts, bums or bruises, however xainor, 

treated inmiediately by the school nurse «• 
another qualified person designated by the 
school administration. 

Report any injuries to instructor immediately. 
Neither teachers nor students are to h%at or 

remove particles from the eye. 
It the job subjects you to eyestrain, provide 

additional light. Eyestrain is a frequent cause 
of accidents. 

Avoid placing hands to mouth <»- eyes while 
working. 

uFTwrrH 
THE LEGS. 
NOT THE 

BACK 

Complete "Student Injiuy Report" form on 
each accident and send to Division of Safety 
and Hygiene, The Industrial Commission of 
Ohio. 



GRAPHIC ARTS 
SAFETY 

Hand Typesetting 
Students will not lean back or tilt stools or 

chairs. Falls can result in serious head or back 
injury. 

A student should stand when setting type. 
Do not fore? type into composing stick. Type 

can cut your thumb. 
Do not throw type. 

Secure assistance rather than risk a hernia 
when carrying heavy type cases. 

Grip type case and other apparatus properly 
when carrying to avoid dropping and causing 
foot injuries. 

Avoid running the fingers or hand over edges 
of lead, brass or steel rules to test or clean. 
Sharp edges will cut fingers. 

Do not run fingers over perforating or cutting 
rules. 

Discard ink can covers with jagged edges. 
Open ink cans with care. 

Keep hands from mouth and eyes when work­
ing with lead or ink. 

Clean type cases with vacuum. Do not blow 
manually or use compressed air. 

Keep hands off the proof press track. One 
person should operate the proof press with no 
others close. Leave handle up when not in use. 

Do not use tweezers with attached bodkin. 
Bodkins are sharp and can cause injuries. 

Pick up type or other objects which may fall 
to the floor. Small items can cause slipping 
hazards. 

Machine Typesetting and Maintenance 
Operate typesetting machine only after you 

have been properly checked out and understand 
the procedure. 

Lock vise securely; loosely locked handles 
will break off. A front squirt may also result. 

Make certain the vise-automatic is working 
properly. The vise-automatic will stop the ma­
chine if the first elevator is not fully seated. 

Advise the instructor of defects. Do net 
attempt to make repairs unless told to do so. 

Never remove a guard. It is placed on the 
machine to protect you. 

If the glass front is not securely locked when 
raised for removal of the matrix, it may drop, 
causing an injury. 

Remove the plunger pin if the machine stalls 
just before casting a line to prevent a double 
squirt. 

If hot metal squirts, do not attempt to shut 
off machine. Get out of the way and call the 
instructor. 

If the machine stops, push on the control 
lever and do not open it until the problem is 
corrected by the instructor. 

Wrong adjustments may cause injury to you. 
Make only those changes requested by your 
imtructor. 

Never hold the pump-stop lever open to cast 
a line. If the machine casts, you may be danger­
ously burned from a squirt (front). 

Make certain the space band transfer pawl 
is locked before making a line transfer by hand. 

Over filling the metal pot may cause the 
heating element to overheat, creating a fire 
hazard. Avoid over filling. 

If a line jams when the assembler is raised, 
do not open the gate. 

Exercise caution in lifting magazines and 
pigs of metal. 

Make-up 
Deep painful wounds may be inflicted by 

running fingers over rule edges. 
Keep hands away from mouth and eyes. 
Use care to protect fingers when operating 

the lead cutter. 
Cut away from the body when using the knife 

or other sharp objects. 

1 



Keep make-up room aisles clear of tripping 
hazards. 

Get assistance to lift heavy forms. 
Avoid placing fingers near gears or bearers 

on a proof-press. 
Keep fingers away from mitering machine's 

blade. 

Tweezers will not be carried in trouser 
pockets. 

Only one*student at a time will work at the-
proof press, others will keep clear. 

Bend at the knees when lifting heavy forms. 
Stonework and Imposition 

Always replace a chase when finished with it 
to avoid tripping hazards. Replace chase care­
fully so others do not upset it. 

Cut away from the body always when using 
a knife. 

Handle ruled forms with care to avoid cuts. 
Tighten forms properly. Over-tightening may 

cause a wedge to buckle or the chase to snap, 
injuring hands or face. 

Secure assistance in lifting heavy objects. 
Never carry a job over your head. 

Presswork 
Never work near a press if you have loose or 

dangling clothing. 
Injury often results from attempts to retrieve 

misfed sheets. . % I > 

Keep flam.mable solvents in fireproof con­
tainers and enclosures. 

Never attempt to ink the press while it is in 
motion. 

Always shut off the power when putting the 
form in the press. If the press is started acci­
dentally, you can be injured. 

Guards must always be securely in place any 
time the machine is used. 

Always turn off the power to a machine when 
you are through using the machine:. 

Wipe up oils which may spill on the floor. 
Store oily or dirty rags in proper type 

container-
Use c^ in opening ink cans. 
Do not lift heavy forms by yourself. Get help 

if required. 
Use make-ready knife for the purpose in­

tended only. 
Store heavy forms so they will not fall on 

someone's feet. 
Avoid paper cuts by using care in handling. 
Do not talk to others when you feed the 

press. Do not talk to others when they are 
feeding. 
Paper Cutter 

Never work on the cutter unless safety devices 
are present and in working condition. 

Eye or facial injury may occur if tools or 
objects left lying on the table surface are cut into 
with a snap-up resulting. 

Arrange paper on the bed with the clamp 
slightly lower than the blade. 

Avoid handling paper by the edges. 
Cut material within the capacity of the cutter. 
Cut materials within the operator's ability. 
The cutter is a one man machine. 
Avoid dropping blades during removal or 

reinstallation. 
Do not let a sharp edged blade lie where 

others may be injured. 
Do not over-exert or assume improper posi­

tions while pulling cutter handle. 
Handle and floor must be free of oils and 

greases. 
Operate power cutters through by hand for 

one complete revolution. 
Double chp;̂ k to make sure all bolts holding 

the blade are properly tightened after reinstal­
lation. 

While cutting, keep both hands on the handle 
until the knife has come to rest on the top stroke. 

Avoid touching the blade at any time, except 
for replacement. 

Before reaching for the cut paper, make sure 
the handle is in its farthest backward position. 

Power cutters must be off when cleaning, 
oiling or adjusting. 

Use care and a jogging blade when joggmg 
stock against back gauge and side so as to avoid 
cuts by the paper. 



Do not use metal rules on the paper cutter. 

Proof Press 
Only one student may operate the proof press 

at one time. 
Keep hands off the track. 
Leave the handle in an upright position when 

not in use. 

Power Stapler 
Make certain "power is off before cleaning, 

oiling or adjusting. 
Keep fingers away from movable parts of 

the stapler. 

Platen Press 
Only one person will operate a press at one 

time. 
Acquire propier stance while operating. Stand 

erect. 
Stop the press any time you are not in the 

operators zone. 
Stop the press before attempting to retrieve 

«•• \ that has fallen between the platen and 
delivery/i^>k board. 

The press must come to a dead stop before 
oiling is attempted. 

Stop the press dead to wash the ink rollers 
and disc. 

Stop the press to apply ink to the disc. 
Never talk to an operator or talk to others 

when you are the operator. Distracting the paper 
feeder places him in a very dangerous situation. 

Stop the machine to remove paper picked up 
by the ink rollers. 

If stock needs adjusting against the gauge 
pins after the platen has started to close, the 
operator should use the throw-off lever and make 
proper adjustments the next time the platen 
opens. 

Gauge the speed of the press according to 
your ability to feed. Frequent tripping of the 
press increases your chance of an accident. 

Exercise caution around flywheels and other 
open mechanisms such as those at the right of 
the platen. 

Make certain the form is locked securely in 
the bed. 

Silk Screen Work 
Use razor blades only in safety holders. 
Wear eye protection to keep splash of paint 

from causing injury. 
Should oils or paints spill on floor, clean up 

at once. 
Materials will not be tested to determine 

natvu-e or content. Lead in the paint can cause 
lead poisoning and other ingredients can create 
other harmful effects. 

Exercise particular care in handing sharp 
edged objects to others or while moving about 
the shop with some in hand. 

Keep flammable liquids in approved con­
tainers and enclosure. 

True-Fa 

Test 

1. 

2. 

3. 

4. 

5. 

Test 
6. 

7. 

8. 

9. 

10. 

Test 
IL 

12. 

13. 

14. 

15. 

se — Use Plus for True, Zero for False: 

Hand Typesetting 
Fingers and hands must be kept from 
the face when type is handled. 
Avoid running hands over perforating 
or cutting rules. 
It is best that one person handle very 
heavy type cases because his control 
will be better. 
Force type into composing sticks with 
the thumb if it does not slide freely 
into place. 
Type cases may be best cleaned with 
high air pressure. 

Machine Typesetting and Maintenance 
Over-filling the metal pot may cause 
the heating element to overheat, creat­
ing a fire hazard. 
Never hold the pump-stop lever open 
to cast a line. 
Guards should be removed whenever, 
they appear to be in the way or are 
not really necessary. 
Remove the plunger pin if the machine 
stalls just before casting a line to pre­
vent a double squirt. 
Use caution when lifting pigs of metal. 

Make-up 
Tweezers should be carried in trouser 
pockets so they do not puncture your 
shirt pockets. 
Two students should cooperate while 
operating the proof press. 
Always cut toward the body when 
trimming with a knife. 
Fingers should be kept clear of the 
mitering machine blade. 
Run the finger over the rule to check 
for sharp edges. 



Test — Stonework and Impositimi 
16. ( ) Carry work as high as possible to 

avoid bumping into others. 
17. ( ) Always return a chase when you are 

finished with it to its proper place. 
18. ( ) Tighten forms to your maximum abil­

ity so lead will not fall out on your 
feet. 

19. ( ) Secure assistance when lifting heavy 
work. 

20. ( ) Handle ruled forms carefully. 

Test — Presswork 
21. ( ) Never work near a press with loose 

or dangling clothing. 
22. ( ) Store oily rags in proper type closed 

metal containers. 
23. ( ) Avoid talking to others when you feed 

a press; avoid talking with others when 
they are fjeding the press. 

24. ( ) Handle paper by the edges whenever 
possible. 

25. ( ) Ink the press when it is in motion. 

Test- Paper Cutter 
26. ( ) Arrange paper on the bed with the 

clamp slightly lower than the blade. 
27. ( ) Before reaching for the paper, make 

certain the handle of the cutter is in 
the closest forward position. 

28. ( ) When cutting, keep both hands on the 
handle. 

29. ( ) Cut beyond the capacity of the paper 
since most tools have an overload de­
signed into die tool. 

30. ( ) Clean, oil and adjust with the machine 
operating if it is power actuated. 

Test — Silkscreen Work 
31. ( ) Razor blades should be used only in 

safety razors. 
32. ( ) Taste materials to determine contents 

of paint. 
33. ( ) Keep oily or paint soaked rags and 

flammable liquids in appropriate safe 
containers. 

Folding Machine 
Never attempt to remove a misfeed or 

jammed sheet while the machine is running. 
Turn off power when making changes. 
Keep all tools off the tables of the folder. 

Stitcher (Stapler) 
Never attempt to adjust or cleai machine with 

power on. 
Keep fingers away from moving parts. 
Use caution when removing spool of wire 

from machine. The end could spring out of the 
fitting and whip around. 

Darkroom 
Identify the contents of bottles and containers 

by label, never trust taste or smell. 
When using dry mounting press, to avoid 

bums, draw the tacking irons away from the 
hand that is holding the print. 

Do not touch electrical switches or equipment 
with wet hands. 

Because there is a danger of explosion, never 
shake a bottle containing a strong acid or alkali. 

Be sure exhaust fan is on a*id is in proper 
repair. 

Wear rubber gloves when handling chemicals. 
BENCH SHEARS! Usesafelight when cutting 

orthochromatic film to protect against cutting 
fingers. Coat cutting edge with fluorescent or 
luminescent paint for cutting panchromatic film 
in total darkness. 

Wash sink and trays after using. 
Dry hands completely before using darkroom 

camera, enlarger, dryer, lights, or other powered 
equipment. 

Pour acid into water, never reverse the 
procedure. 

All electrical equipment should be kept dry. 
Make sure of formula and mixing procedure 

before handling chemicals. 

Offset Press 
Use caution when applying ink to machine. 

Fingers could be pulled into rollers. 
Press should be operated by one student at 

a time. 
Do not try to clean any part of the press 

while running. 
Do not lean on machine when the machine 

is running, 

DON'T LEAN! 

ADVOID LOOSE CLOTHING 
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Keep fingers out of moving parts of press. 
Make sure press is disconnected when making 

major repairs. 
Check dampness of water rollers when ma­

chine is off. 
Roll up sleeves, take off rings, tuck in loose 

clothing. 

General 
Do not operate any power equipment or 

cutting device when the instructor is not in the 
shop. 

If you haven't been instructed in a machine's 
use, don't use it. 

Use tool only for purpose for which it was 
designed. 

Stripping, Layout Table 
Use standard stripping knives, or tape unused 

edges of razor blades. 
Use level-type tape dispenser. 
Make sure adhesive wax machines are full 

before heating. 
Do not lean on glass table. 

Lead-Slug Cutter 
Never put fingers on the cutting edges. 
Be careful when cutting small sizes. 

Cleaning Solvents and Cleaning Rags 
Never use a solvent with a flash point of less 

than 100°. 
Keep all solvents labeled. 
Keep all cleaning rags in approved safety 

cans. 

Platemaker — Carbon Arc 
Disconnect power before adjusting or replac­

ing carbon electrodes. 
Vacuum should be drained before lifting 

glass lid for adjustments. 
Exhaust fan should be working and properly 

vented. 
Warn all persons in the area to protect eyes 

or look away when sparking carbons. 



INDUSTRIAL 
CRAFTS SAFETY 

General 
Report to the teacher any defective equip­

ment, unsafe conditions, or violations of safety 
rules. 

Report to the teacher inunediately any injury, 
no matter how slight. Infection may result from 
uncared for minor cuts, scratches, and biuns. 

Work with tools, machines, and equipment 
only after having received necessary safety 
instructions. 

Do not lift any equipment or materials that 
cannot be handled easily. Obtain help of another 
pupil when carrying long pieces of material six 
feet or more in length. 

Make certain that there are no obstacles in 
the path when carrying materials or equipment. 

Keep aisles and passageways clear of ma­
terials and equipment. 

Do not allow tools and materials to project 
over the edges of work benches. 

Obtain the teachers permission before using 
compressed air. 

Walk about the shop carefully. 

TOOLS, EQUIPMENT AND MATERIALS 

Hand Tools 
Always inspect hand tools before using them. 

Make certain that there are handles on all 
tanged tools, such as files, wood chisel, scrapers, 
and soldering irons. 

Keep handles of all tools clean and free of 
oil and grease. 

Avoid holding material in the hand while 
using a screwdriver. Hold material being as­
sembled in a vise or a support if on a bench. 

Select screwdriver of proper size to fit the 
screw slot. Keep hands back of the screwdriver 
blade. 

Kib 
Use asbestos gloves and long-handled tongs 

to remove hot pieces of enameled material. 
Place hot pieces of enameled material on 

well-insulated surfaces, such as asbestos or tran-
site board. 

Do not look into the kiln for a long period. 
Do not place moist items in the kiln. 
Make sure that kiln is clean before firing. 
Keep face and body clear when opening kiln. 
Be sure that kiln is turned off and cord un­

plugged before leaving room. 

Lapidary Equipment 
Obtain the teachers approval of the setup 

before using the slab saw. 

PLASTICS 
General 

Follow the manufacturer's safety instructions 
carefully to prevent injuries in the use of various 
plastic products. 

Never taste or sniff at an open bottle of 
chemicals, or at a can of liquid resin or a curing 
agent, to determine their nature. This is an 
extremely dangerous practice. 

Use protective clothing and rubber gloves 
to prevent chemical bums or toxic reactions with 
contacting fumes, chemicals. 

Wear heat protective gloves while handling 
hot molds or hot plastic. 

Wear gloves that are rubber or plastic coated 
and cotton lined. When using liquid resin or 
solvents, also apply hand cream before putting 
on the gloves. 

Wash gloves daily while still on the hands, 
using soap and warm water. Do not use solvents. 

Avoid contaminating the inside of the gloves 
when removing them. The safe way is to re­
move the gloves Ly pulling at the fingers. Do 
not put gloves on over dirty hands. 

Wear coveralls, or shirt with long sleeves, 
and change at once if soiled or spilled on. 

Avoid wearing rings and wrist watches. The 
accumulation of chemicals will cause moisture 
and heat beneath them and contribute to the 
development of skin irritation. 

Do not use plastic materials if you have 
allergies or skin eruptions. 

Be extremely cautious to avoid skin contact 
with epoxy resins. Precautions should include 
the wearing of aprons, coveralls, and gloves; 
adequate washing and use of show facilities; 
and the use of protective creams and adequate 
ventilation. 

Remove resins, catalysts, curing agents, sol­
vents, uncured mixtures, or fiberglass promptly 
and thoroughly from the skin to prevent serious 
skin irritations. 

Use special hand creams and cleaners before 
and after working with fiber glass. 

Protect the skin from released glass fibers 
while sanding cured fiber glass or reinforced 
plastic. 

Wear eye shields or safety glasses. 
Wash hands thoroughly, without waiting for 

the regular wash-up period, immediately after 
any hardener, caustic material, or resin has 
touched the skin and after every lay-up job. 

Obtain instructions from the teacher regard-



ing the proper type of soap. Low alkaline soap 
must be used. Never use skin defatting solvents. 

Use protective creams after washing. Apply 
cream to the hands, forearms, neck and face. 

Always be sure that there is adequate ven­
tilation when using solvents. 

Make certain that all grinding and finishing 
operations of cured plastic products are done in 
down-draft ventilated areas. 

Conduct the curing of epoxy and similar 
resins in the exhaust ventilated area. 

Mix catalysts and resins under the direct 
supervision of the teacher. Incorrect mixtures 
may be explosive or constitute a fire hazard. 

Avoid spilling solvents. Vapors may flow 
along the floor, become ignited and flashback, 
causing serious bums. 

Use chemicals only from labeled bottles and 
containers. 

Isolate and control irritant or hazardous ma­
terials in their respective working areas. 

Always have a great respect for chemicals, 
liquid resins, and solvents. Never handle them 
carelessly. 

Thoroughly clean all equipment and tools in 
areas containing hazardous materials before 
sharing them with other pupils in other areas. 

Store unstable plastic ingredients, such as 
catalysts, in a cool place. In a location where 
the temperature is high, they are likely to react 
chemically. 

Spread disposable paper on work benches 
and on the floor around the working area and 
replace as soon as it is soiled. 

Use clean rags, and discard as soon as soiled, 
into metal-covered containers. 

Use disposable containers while mixnig 
epoxy, liquids and resins; then discard after use 
into metal-covered containers. 

Dispose of used or dried plastic and other 
combustible waste products into covered metal 
containers. 

Never pour contaminated solvents down a 
drain or sewer. Used solvents should be carried 
in a closed container to a safe deposit area. 

Injection and Extrusion Presses 
Ask teacher to verify that molds are correctly 

mounted and aligned before operating a press. 
Be sure that safety guards are in place and 

operating properly on the press. 
Make certain that cycling valving, tempera­

ture control adjustment and pr'.:;ss operation are 
done under the supervision of the teacher. 

Scrap Grinder 
Check all materials for metal pieces before 

putting them into machine. 
Feed material into hopper only. 

RoUs or Plastic MiU 
Operate machines under the direct super­

vision of the teacher. 
Keep hands away from operating rolls. 
Never attempt to pull out or hand onto 

material while passing it through the rolls. 
Keep tripping devices and safety guards in 

place and check for proper functioning before 
using these machines. 

Molding 
Exercise care when "blow forming" plastics 

by being sure that material and forms are se­
curely clamped before applying air pressure. 

BASIC LEATHER CRAFT 

The usual careful use of the several tools 
used for cutting leather, such as level point 
knife, sloyd knife, head knife, razor-blade knife 
and draw gauge knife should be noted and 
observed. 

MACHINES AND EQUIPMENT 

Transfer and Compression Presses 
Never open or close operating valves or 

controls without proper instruction. 
Keep hands away from a closing press. 
Handle hot molds and plaster parts with 

heat protective gloves. 
Do not attempt to close a press until mold 

alignment has been checked by the teacher. 



SHEET METAL 
WORK SAFETY 

General 
Large sheets can be unwieldy. Use C-clamps 

for handles. 
Remove slivers, commonly called fish hooks, 

from edges of sheets. 
Keep the work area and floor free of slippery 

cuttings. 
Hold snips and seamers so flesh is not pinched 

between handles. 
When chiseling, riveting, grooving or hand 

punching, strike the tool squarely with the 
hammer. 

Use care in carrying and using the scriber. 
Avoid sliding sheet metal through the hands. 
Use comer guards or other devices to protect 

people using aisles or work areas where large 
sheets protrude. Beware of comers and edges. 

Never wear gloves around rotary machinery. 
Guard against shooting the rivet gur by 

accident. Point to floor. 
Use appropriate safe methods when using 

hand tools, soldering equipment, grinders or 
other tools. 

Punch rather than drill large holes in sheet 
stock. 

Sheet Metal Brake 
Keep fingers clear of the mouth of the ma­

chine when closing down on the metal. 
Use care when inserting or removing sharp 

edged sheets. 
Make certain counterweight bars do not strike 

others while working. 
Get assistance when bending large thick 

material to avoid backstrain. 

Keep fingers out of the pinch area as the 
metal is bent, especially on maximum capacity 
bends. 

Shear and Punch 
Fingers must be kept out of the cutting or 

punching area. 
Keep your attention on the job; avoid dis­

tractions while working. 
Always use properly installed guards. 
The shear and punch will be operated nor­

mally by one person only. 

Roll Former 
Keep fingers and clothing out of the rolls. 
The same person feeding the metal normally 

turns the crank. 
Keep your eyes and your mind on the work; 

avoid distractions. 

Test-Sheet Metal Work-Sheet Metal Brake, 
Sheet Metal Rolls, Shear and Punch 
Completion: 

1. The same person who feeds the rolls also 
operates the 

2. Always keep your _. out of 
the cutting and punching area when operat­
ing the shear and punch. 

3. Small slivers and pieces of metal can create 
hazards if left on the 

floor. 
4. Large holes in sheet metal should be made 

by-
5. Fish hooks often occur along the... „ 

of sheet stock and should be removed at 
once. 

6. ..- are useful when 
sheet metal must be carried because they 
form good handles. 

7. Backstrain may result if heavy sheet stock is 
bent in a _.without the 
assistance of another person. 

8. Counterweights must not be permitted to 
when using the brake. 

9. When large sheets of thin sheet are protmd-
ing from a bench, make sure others do not 
become injured by using _ 

10. Always try to hold snips or seamers so flesh 
is not.-..- - between the 
haiidles. 

Squaring Shear 
Keep fingers clear of the blade and never 

under the hold down bar. 
Never reach behind the shear to support 

metal. This places you in an awkward position, 
subject to a fall and puts fingers in a blind area. 

To avoid crushing toes, keep feet clear of the 
pedal. 

Use care in handling sheared razor sharp 
metal. 



RIGHT WAY 

WRONG WAY 

HAND 
SMOULONT 

î BE HERE! 

Never cut excessively smaM pieces on a shear. 
Use hand snips. 

Allow a portion of the hand to overlap onto 
the machine so you can prevent sheet from 
slipping forward toward blade. 

The shear is a one man machine; use ac­
cordingly. 

In leaning forward as blade is depressed, 
people tend to keep balance by grasping the top 
of the large outer casting. After the blade has 
descended, it is possible to insert a finger inad­
vertently into the slide. As *he blade returns, 
a very serious crush can result. 

Test — Squaring Shear 
Multiple Choice: 
1. Reaching behind the shears to catch a piece 

of metal as it is cut is 
a. Permissible if the piece is three inches 

wide 
b. Permissible if the same person who 

reaches also operates the treadle 
c. Permissible if a and b are both adhered 

to explicitly 

d. Dangerous at any time and is a violation 
of safety rules 

e. None of the above answers are correct 
2. Squaring shears can injure only the 

a. Hands 
b. Feet 
c. Either hands or feet, or both 
d. None of the above answers are correct 

True-False — Use Plus for True, Zero for False: 
3. ( ) Use care in handling sheared metal 

because edges are razor sharp. 
4. ( ) The shear has the advantage of being 

able to safely cut very large or ex­
tremely small work. 

5. ( ) The shear is best operated by two peo­
ple one to depress the pedal, the other 
to adjust the sheet stock. 

6. ( ) Allow the hand to overlap onto the 
machine so you can prevent the stock 
from slipping forward. 

7. ( ) It is poor practice to jump on the 
treadle. 

8. ( ) Never reach' forward enough to permit 
fingers under the hold down bar. 

Buffer 
Always bufl̂  using the bottom half of the 

wheel (below center). 
Use extra care around openings, corners or 

other areas where the wheel can grab and throw 
the work. 

Exercise caution to avoid overheating and 
bums on the hands. 

Avoid allowing the work to become cramped 
between the wheel ind the machine, the wall or 
some other object. Freedom of movement is 
essential to avoid catching. 

Make sure the wheel diameter is appropriate 
for the job. 

Never use a rag because the work heats up. 
Rags catch in revolving arbors. 

Always stand to one side of wheel when 
applying compound. 

STAND TO f. 
ONE SIDE , 

. 1̂ . 
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Test - Buffer 
True-False - Use Plus for True, Zero for False: 

o 

u 

1. ( 

2. ( 
3. ( 
4. ( 

5. ( 

) Always buff on the lower part of the 
wheel. 

) Rags should be used to hold hot objects. 
) Use a wheel of the proper diameter. 
) Work the buffer well into inside comers, 

grooves and other confining areas for 
good buffing action. 

) Freedom of movement is essential. 

Power Hack Saw 
Make sure the action of the saw cannot crowd 

or injure those in front of the moving frame. 
Stand clear. 

Do not reach under the frame or blade when 
in the raised position. 

Make file cuts on sharp edged objects or 
angular material so blade may proceed into 
work properly. 

Keep blades and stock right. 
Support end of long stock in a positive uian-

ner so blade will not be pinched. 
Do not bear down on the saw frame. 
Keep hands clear of the mechanism while in 

operation. 
Clean, oil and adjust when machine has fully 

stopped. 
Do not attempt to cut small pieces in one 

side- cf the vise jaws unless a piece of equal 
sii;e i;; in the opposite end of the vise, keeping 
jav's parallel. 

\ever use a new blade in an old saw kerf. 
Install new blades with teeth pointing in 

the proper direction. 
Lower the frame slowly on the work. A sud­

den drop can shatter a blade. 

Test —Power Hade Saw 
Completion: 
1. Avoid reaching under the saw blade when 

the frame is in the position. 
2. Clean, oil and adjust the machine only when 

it is 

3. Avoid blade breakage by lowering the 
slowly on the work. 

4. Bearing down on the frame during operation 
is not good practice because the 
may break, causing ends to flail or small 
pieces to fly. 

5. Clamp or draw the vise tight to prevent 
from tearing loose. 

Explanation: 
6. Why is it unsafe to use a new saw blade in 

an old saw kerf? 
7. What may happen if a small piece is placed 

in the saw vise next to the blade without 
placing a small piece of stock of equal width 
at the opposite side of the vise? 

8. Explain why it is necessary to file off sharp 
comers before starting the saw. 

Soldering 
When using gas furnaces, keep flammables 

away from area. 
Do net carry hot soldering coppers around in 

the shop. 
Keep hands away from eyes and mouth. 
Avoid overheating the soldering copper. Red 

hot is too hot. 
Never leave hot soldering coppers unattended 

in the furnace. 
Put hot soldering copper and objects where 

others cannot be burned. 
Keep soldering flux in an area where it is 

safe from spilling. 
Use good ventilation and avoid breathing 

fumes. 
Exercise special care when filing a hot sol­

dering copper. Use a vise to hold when filing. 
Lay coppers down only'on insulated non­

flammable surfaces. 
Crasp copper by the handle well so hand 

cannot slip down on metal. 
Do not allow molten solder to be placed in 

or near wet or moist surfaces. 
Paste flux cannot splash and is preferable to 

liquid for general use. 
When using sal ammoniac avoid inhaling the 

fumes. 
Report any indication of escaping gas. 
If hot soldering equipment is to be retumed 

to the tool room, allow it to cool in a safe place 
and advise tool room man of its condition. 

file:///ever


Never immerse the hot tool in water to cool 
it. 

Check with teacher for permission to light 
the furnace. 

SAL AMMONIAC 

Test - Soldering 
True-False — Use Plus for True, Zero for False: 
1. ( ) !t is dangerous to use molten lead or 

solder where parts or materials are 
wet or moist. 

) It is not harmful to breathe the gasses 
which result from the soldering process 
or from cleaning the copper on sal 
ammoniac. 

3. ( ) It is not necessary or wise to heat the 
copper bright red. 

4. ( ) It is well to breathe through the mouth 
while soldering so vagrant fumes do 
not irritate sinus membranes. 

) Cool the soldering iron after use by 
immersing it in water, to prevent others 
from being burned 

6. ( ) Paste flux or flux core solder is prefer­
able to liquid type for general use. 

7. ( ) Good ventilation in the soldering area 
is desirable. 

8. ( ) Carry the soldering copper downward, 
watching and warning others nearby. 

9. ( ) If soldering coppers are returned to the 
tool room, warn the tool room man 
when leaving them there. 

10. ( ) It is not harmful to touch the mouth 
or eyes with your hands while perform­
ing a solder operation because fluxes 
are non-toxic. 

Hand Took, General 
Clamp work securely in vises, but do not 

hammer on vise handles. 
Remove filings and chips from benches with 

a brush, not the hands. 
Do not allow work to project from vise or 

bench and cause obstructions. 
Use the correct size of wrench for the job. 
When using cutting tools, direct the cutting 

action away from you. 

Mushroom heads on chisels, punches, etc., 
should be eliminated continuously. 

All angled hand tools must have handles. 
Avoid carrying tools in pockets. Screwdriv­

ers, etc., can injure you if you fall. 
Inspect hand tools before using. 

When using tin snips or other similar tools, 
avoid letting flesh come between the handles. 
Pinches and blisters generally result. 

When using a chipping hammer, chip toward 
wall or shield to protect others from flying chips. 

Bench Work 
Keep bench drawers closed. 
Keep bench dogs flush when not in use. 
Avoid piling up tools. 
Do not blow dust from bench tops, use a 

brush. 

Hammers 
Use the correct size hammer for the job. 
Use rp.whide, plastic, copper, lead, brass or 

rubber hammer on hardened surfaces, or where 
most appropriate. 

Report handles which are-loose, split, splin­
tered, broken or otherwise defective. 

Never use when handles or hands are greasy. 
Avoid prying with hammer handles. 

DON'T PtYl 
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Use cb -v hammers only for pulling nails and 
driving nails, never for use on metal surfaces. 

If hammer has a plastic or soft tip, check 
tips for tightness. 

Screwdrivers 
Use the correct size and type. 
Avoid placing hands so a slip-off cau injure. 
Handles should not be splintered or split. 
Use for the intended purpose, not as a pry, 

chisel, drift or punch. 
Keep the shank vertical to the screw head 

while using. 
For electrical work, use insulated screw­

drivers. 
Get correct alignment when using offset 

screwdrivers. 
Avoid the use of pliers or vise grips on 

general purpose screwdrivers. 
Remove burrs from screws or screwdrivers. 
Grind screwdriver blade so the end is not 

wedge-shaped. If sides are parallel, slip-off will 
not occur. 

Do not hold items in your hand when using 
a screwdriver on them. 

Ffles 
Make certain file is tight with the handle. 
Files are brittle so should not be dropped, 

used as prys or otherwise mistreated. 
Do not use old files for substitute cutting 

tools, knives, etc. 
Make certain the work to be filed is securely 

mounted. 

PUers 
When using pliers, keep hands clear of the 

pinch area. This may be at the rear of the bolt 
as well as ahead. 

Place hands over short wire pieces, cotter 
pins or other small items being out. Such items 
tend to fly and may cause eye injury. 

Handles of pliers used for electric .vork 
should be insulated. 

Remove any burrs caused by pliers which 
would cause injury. 

Wrenches 
Avoid using a wrench as a hammer. 
Pull rather than push whenever possible. 
Always be prepared in event wrench slips 

or bolt breaks. Acquire a good stance, especially 
for hard pulls and in confined areas. 

Select socket or box wrenches as first choice 
and open type wrenches as second choice for 
work with hex nuts. 

Use the adjustable wrench only when others 
are inappropriate. 

Pull on adjustable wrenches so the force is 
mostly on the stationary jaw. Set the jaws for 
a close fit. 

RIGHT WAY 

Make certain power is off before cutting 
through live wires. 

Keep handles free of grease or oil. 

WAY 

Do not extend the handle of a wrench by 
using p'pe or other means. 

Keep wrenches as free of oil and grease as 
possible. Slippery wrenches cause skinned 
knuckles. 

Never use wrenches on machine parts which 
are in motion. 

Avoid excessive pressures on ratchets or 
wrenches not designed to take hard pulls. 

Hammer only on striking wrenches which 
are designed for this use. 

Avoid the use of distorted or excessively worn 
wrenches. 

Knives 
Cut by pushing away from the body. 
Do not stand in front of someone using a 

knife. 
Never throw or play with knives. 



When passing knives, give the other person 
the handle, keeping the blade outward and away 
from either person. 

Use care in checking for sharpness. 

Test - Hand Tools 
1. 
2. 

( 

3. 
4. 

14 

15 

) All "T" angled tools must have 
) When chippnig, protect others by 

setting up a 
) Never use a hard faced hammer on a 
) Force on a wrench should be by a 

steady 
) Hammering on vise handles, wrenches 

and handles in general causes injury 
because 

) Constantly check and dress chisels and 
punches to remove 

) Files and screwdri'-jrs should not be 
used as 

) Handles of screwdrivers and hammers 
must not be 

) Hand a knife to another by holding so 
the blade is 

^ Slip-oflF can be prevented if screw­
drivers are 

11. Why is it important to make sure current is 
off before cutting through (a) single wires, 
and (b) duplex wires? 

12. Why is proper stance necessary for hard 
pulls? 

13. Why are socket or box type wrenches prefer­
able to most open type wrenches (open end, 
adjustable jaw, etc.)? 
Hammer and wrench handles which are 
greasy or hands which are oily will contrib­
ute to possible injury. Explain. 
How would you check the cutting edge of a 
wood chisel, a knife or other sharp tool 
without cutting yourself? 

5. ( 

6. ( 

7. ( 

8. ( 

9. ( 

10. ( 

Shield 
Outward and away from each person 
Pull rather than a push 
Burrs will cut hands 
Prybars 
Mushroom heads 
Handles 
You may strike yourself 
Hardened surface 
Sharp cutting edge 
Hollow ground or ground with sides parallel 
rather than wedge shaped 
Push rather than a pull 
Soft faced surface 

n. Inward and toward the other person 
Explanation: 

Lcose 

a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 
i. 
J-
k. 

1. 
m 
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FOUNDRY SAFETY 
Good Housekee-^ing 

1. All flasks, V. eights, metal, bottom boards 
and jackets should be piled in a neat, orderly 
and safe manner, so that they will not fall. 

2. Aisles between molds must Le ample in 
width so they do not present a hazard in 
transporting ladles '. molten metal to these 
molds. 

KNOW LOCATION 

3. 

4. 

Students should know the location of the 
nearest fire extinguisher and fire blanket, 
and be instructed in their use. 
Molding floors should be kept clean and 
sand heaps shovelled up into neat piles at all 
times. 

Safe Practices on the Molding Floor 
1. Advise students at the beginning of the 

semester to report any physical ailments 
(hernia, weak heart, allergy, etc.). 

2. Lifting — don't overlift. Get additional help. 
3. Heavy copes —should be anchored and se­

cured in such a manner that they will not tip 
over or fall. Do not crawl under a cope! 

4. Hoisting equipment —periodic inspection of 
all cables, chains, hooks and links should 
be made. 

OVERLIFTING! 

Safe Practices in MeUing 
1. Keep crucibles in a warm, dry place so they 

will not gather moisture. 
2. To cure a crucible, bring it up to heat grad­

ually and let it coo! in the furnace to room 
temperature before using. 

3. Don't pack metal tightly in the crucible 
when charging. The metal will expc.iJ and 
may break the crucible. 

4. In handling a crucible with hand tongs, be 
careful not to fra cure the crucible or spill 
the metal. 

5. When a crucible has been in use for some 
time it becomes thin and dangerous. Discard 
it and "break in" a new one. 

6. Be sure the crucible fits its shank 
7. If crucible tongs are used, be sure they fit 

the crucible perfectly. 
8. A small cast iron ladle may be used to melt 

such metals as t in, lead, babb i t t and 
aluminum. 

9. When charging cclJ metal into a molten 
bath of metal, in a crucible, it is well to let 
the cold metal heat up a little before drop­
ping it into the molten bath. 

10. Be sure all ladles and crucibles are free from 
moisture before pouring molten metal into 
them. 

DON'T PACK METAL 
TIGHTLY IN CRUCIBLE 



KEEP FACE AWAY 

Lighting Gas-Fired Melting Unit 
1. Light a piece of paper and place it in the 

furnace near the orifice where the gas enters 
the furnace. 

2. Keep the face away froni the furnace and 
turn on the gas. 

3. When the gas is burning turn on the air 
valve gradually until the proper air and gas 
mixture is obtained. 

4. When shutting down a gas furnace shut off 
the gas first. 

Safe Practices in Pouring 
1. Inspect all ladles to be used in pou'-ng, and 

make needed repairs or reline them if neces­
sary. 

2. All ladles that have been freshly daubed 
should be thoroughly dried out before using. 

3. All ladles are made to fit the shank in which 
they are carried. The shank should be 
turned with the side of the taper up when 
inserting the ladle. Lips of the ladle should 
be at right angles to center line of shank. 

4. All students who are pouring molten metal 
should wear approved goggles, gloves and 
leggings. 

5. All hand ladles should be equipped with 
metal shields when pouring. 

6. Bull ladles and hand ladles should not be 
fiUed too full. 

7. Do not run with a ladle of metal and don't 
walk backward. 

Cleaning and Grinding Castings 
1. Always wear goggles when snagging castings 

on abrasive wheels. 
2. Rests should be adjusted within %" of the 

wheel. Do not adjust rest when wheel is in 
motion. 

3. Don't put the entire weight against a casting 
when grinding; the casting may slip fiom 
the wheel and throw the hand ann arm 
against the wheel. 

4. Don't grind on the side of the wheel; a 
casting may get jammed betv/een the guard 
and the wheel. 

5. Do not adjust the rest below the center of 
the wheel. 

WEAR THAT EYE PROTECTION! 
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SCHOOL MACHINE 
SHOP SAFETY 

Safety Precautions in the School Machine Shop 
Learning safe practice in the school machine 

shop is as important as learning to run a lathe or 
any other machine tool. 

Safety is an attitude; that is, it is a frame of 
mind. If the student's attitude toward safety is 
a good one, he will accept the idea that safe 
working habits are the ones to learn and practice 
for the rest of his working life. 

A student must also keep in mind that he 
will not always be working alone, but will con­
stantly be working with other people, and to 
keep himself, as well as those working with him, 
free from accidents at all times. 

No trade can be learned well until safe work­
ing habits have been established and practiced, 
day in and day out. Safe working habits cannot 
be bought or manufactured, they must be 
learned through practice. 

Rules and regulations, mechanical guards and 
devices placed around machinery, posters and 
lectures are very important, but they will never 
take the place of intelligent safety procedures 
and precautions taken by the person doing the 
work. 

The hazardous nature of machine tools, in­
cluding the mechanical power transmission driv­
ing them, has long been recognized. Even with 
the great eflFort demonstrated in guarding belts, 
pulleys and gears in making machines less dan­
gerous, there are still many injuries occurring 
to those working around machine tools. 

Injuries from machine tools may be either 
from the point of operation or the mechanical 
power transmission. Injuries to machine tool 
operators may also occur from other sources, 
such as handling materials, falls, or di£5culties 
that may be attributed to the job, but not neces­
sarily to the machine. 

So, let us look at some of the do's and don'ts 
that will help to make us safe workers in our 
school machine shop classes. 

Safety Equipment and Clodiing in the Scho(4 
Machine Shop 

1. Wear safety goggles, or face shields, at all 
times, which have been specifically designed 
for the type of work being done. 

2. Wear clothing that will give maximum pro­
tection, such as asbestos gloves for welding 
or asbestos leggings around legs, thick shoes 
when lifting heavy objects, and shirts with 
sleeves cut off or rolled above elbows. Never 
wear loose or torn clothing. 

3. Do not wear rings, neckties, watches or 
bracelets that may be caught in moving 
machinery. 

Housekeeping in the School Machine Shop 
1. Keep floors free of oil, grease, or any other 

liquid. 
2. Store materials in such a fashion that they 

cannot become tripping hazards. 
3. Do not leave tools on table of machine even 

though the machine is not running. Tools 
may fall off and cause foot or toe injuries, 
and if the machine is running, tools may fall 
into revolving machinery. 

4. Have a place for every tool and every tool 
in its place, when tools are not in use. 

1. 
2. 

3. 

4. 
5. 

Drill Press 
Wear goggles at ail times. 
Be thoroughly familiar with all the switches 
and levers that are used to operate the 
machine. 
Remove neckties and tuck in loose clothing 
so there is no chance of their becoming 
entangled with the rotating drill. 
See that all safety guards are in place. 
Use sharp and properly ground tools or 
drills at all times. 
Clamp the work solidly. Do not hold it in 
your hands. Should the drill break through, 
a merry-go-round eflFect may set up, causing 
serious and painful injuries. Illustration A-1. 



7. Always use a wood block beneath the drill 
being removed to avoid damaging small 
drills, or to prevent large drills from drop­
ping through on your foot. 

8. Remove chuck key immediately after tight­
ening drill in drill chuck. 

9. Permit the drill to stop of its own accord 
after the power has been turned ofiF. Do not 
try to stop it with your hand. 

10. Do not have rags of any kind near drill 
press while cirilling. Rags may get caught 
in revolving spindle setting up potential 
hazards that may cause serious injuries to 
operator. 

11. Place all oily and dirty rags in a closed con­
tainer when the job is finished. 

12. Never use bare hands to remove chips from 
drill press. Always use a brush. 

13. Do not reach around or in back of revolving 
drill. 

14. Change belt or speed regulation only when 
power is oflF and machine has come to a 
dead stop. 

15. Small di'ills should revolve at high speed, 
large drills at low speeds. Reduce speed 
about 50 per cent when dri'Ung cast iron. 

16. Keep your head back ^nd well away from 
any moving part of the drill press while 
operating the drill press. 

Metal Shaper 
1. Wear safety goggles at all times. 
2. Before starting the machine-^b'e sure Aat 

check ram, tool head, tools, work, table sup­
port clamping screws and vise are properly 
seciured in place or position and that the 
tool head and tool clear the work 

3. Do not run the ram at high rate of speed 
on long strokes. y 

4. Do not run the ram back into the column 
with die tool slide at an angle. Check this 
movement while the tool head is in a ver­
tical position; when adjusted, then turn tool 
head into angular position. When you have 
finished, be sure to return tool head to verti­
cal position. 

5. Keep your hands away from moving tool. 
Injuries are frequently caused by getting 
fingers caught between the tool and work 
piece. 

6. Don't permit chips to accumulate around 
machine. When this occurs, stop the ma­
chine and clean away all chips by means 
of a brush. 

7. Always stand parallel to the direction of 
stroke of the ram when the machine is 
nmning. Illustration A-2. 

8. Use a heavy wire mesh screen or metal 
shields over the tool to prevent chips strik­
ing you or striking a nearby fellow workman. 

9. Do not leave the shaper unattended while 
it is running. 

10. Be sure that your tool bit is sharp at all 
times. Many accidents occur resulting di­
rectly or indirectly from dull tool bits. 

Metal Ladie 
1. Do not attempt to operate the lathe until 

you have been checked out on it and are 
thoroughly familiar with its pperation. 

2. Remove necktie, sweater, wrist watch and 
rings. Wear an apron, and by all means 
wear properly fitted safety goggles. 

3. Check to see that all safety guards are in 
place. 

4. Before turning on the power, check to see 
that the tailstock, toolholder and job are 
properly clamped. 

5. Use hand power only when putting on or 
taking o£F chuck or faceplate. Do not use 
the power that operates the lathe to perform 
this task. 

6. Never leave the chuck wrench or any other 
tool in the chuck. If the machine is turned 
on, wrench may fly out and- injure the 
operator or other persons. 

7. Do not use wrench on revolving work or 
parts. This can prove to be a very dangerous 
urge or temptation which may result in the 
loss of eye or result in other bodily injuries, 

8. When filing, be sure tang of file is protected 
by a strong wooden handle. File left handed 
so that no portion of your body is over 
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chuck or faceplate as would be the case in 
right hand filing. Stand to one side so that, 
if the file is forced upward, it will go past 
the body rather than against it. Illustration 
A-3. 

9. Do not attempt to remove chips with fingers. 
Remember that the chips are razor sharp. 

10. Stop the machine before making any meas­
urements or adjustments. 

11. Do not permit anyone to start your lathe 
for you. 

12. Do not permit small diameter work to pro­
ject too far from the chuck without support­
ing from the tailstock center. Deviating 
from this particular principle has caused 
many injuries in school machine shops. 

13. Never leave the lathe unattended. 
14. Remove all sharp edges and burrs from the 

piece before removing it from the lathe. 
15. Tools must not be placed on the bed ways. 

Illustration A-4. 

L̂  

16. Where air has been installed for cleaning 
purposes; each student should be instructed 
as to its proper use. At no times should air 
be directed toward any person or persons. 

17. As a general rule, do not shift gears while 
the lathe is running. 

18. If the work must be removed from the lathe, 
or repositioned in the chuck, always move 
the cutting tool clear of the work or reverse 
it in the toolpost to prevent it from cutting 
you accidentally. 

Milling Machine 
1. Wear safety glasses while operating the 

milling machine. 
2. Do not attempt to operate the milling ma­

chine until you are thoroughly familiar with 
it. 

3. Check thoroughly to see if the milling cutter 
and arbor are secure and that the cutter and 
arbor are clear of the work before starting 
the machine. 

4. Use only wrenches that properly fit the nut 
or bolt head. This will obviate the possibil­
ity of striking hand against the cutter or 
other objects, caused by the improper use 
of wrenches. 

5. Never put on the cutter with bare hands. 
Always use a heavy cloth around the feeth 
of the cutter. Illustration A-5. 

6. 

7. 
8. 

10. 

11. 

12. 

To avoid striking the hands on the cutter 
while setting up, move the table with the 
work as far away from the cutter as possible. 
Never reach over or near the rotating cutter. 
Stop the machine before removing chips. 
Never attempt to remove chips with bare 
hands. Always use a brush. 
Treat any small cuts and skin punctures im­
mediately as potential infections. 
Remove all tools from milling machine table 
before starting machine. 
Make no adjustments while the cutter is 
rotating. 
Never stand in Jine of the rotating cutter. 
Always stand erect, parallel with the table. 
Illustration A-6. 



13. 

14. 

15. 

16. 

6. 

8. 
9. 

10. 

11. 

Keep the floor around the machine clear of 
chips and wipe up spilled cutting fluid 
immediately. 
Permit no one to turn-on your machine for 
you. 
Keep your mind on your job, and be ready 
at all times for any emergency. 
Never attempt to remove heavy milling 
machine vises or heavy fixtures by yourself. 
Always solicit the aid of another person in 
performing this task. 

Surface Grinder 
Always wear goggles or an eye shield when 
performing any grinding operation. 
Become thoroughly familiar with all electri­
cal and mechanical equipment necessary for 
thfe operation of the machine. 
Do not attempt to use the grinder unless 
the wheel guard is in place and well secured. 
Always check the grinding wheel for sound­
ness before mounting it on the spindle. 
For all dry grinding operations, be sure to 
use a good dust collecting system. 
If a magnetic chuck is used make sure the 
magnetic chuck is holding the work securely 
before starting the machine. 
Never attempt to remove work from mag­
netic chuck or table of machine until the 
grinding wheel has come-to a complete stop. 
Keep all tools clear of work table. 
Do not permit grinding wheel to become 
too badly loaded or glazed before dressing 
it. 

12. Use clamps or vise when grinding small or 
short pieces on a magnetic chuck. 

13. Move the table, using hand wheel for table 
movement, to see that work clears the wheel 
before starting the machine. 

14. Never operate a grinding wheel at speeds 
exceeding that recommended by the manu­
facturer. 

Bench Grinder 
1. Stand to one side out of line of wheel when 

starting it, especially if the wheel is new. 
2. The face of the wheel should be flat and free 

from grooves. 
3. Work should be fed slowly and gradually 

to avoid sudden or abrupt pressures on the 
grinding wheel. 

4. Be sure that the tool rest is only Vs" from 
the face of wheel. Too much clearance may 
cause work to jam the wheel and break it, 
thereby inflicting injuries to operator. 

5. Do not adjust the tool rest while the ma­
chine is running. 

6. Always wear goggles while operating the 
gr inder even though the machine is 
equipped with protective glass shields. 

1. 

3. 

Avoid grinding on the side of wheel. Side 10, 
pressure may break the wheel. 
Stop grinder if grinding wheel chatters or 
vibrates excessively. This may be a signal 
that the wheel is not balanced properly or 
is loose on the spindle. 

11. 

12. 

Metal Saws 
Wear goggles while operating any type of 
metal saw. 
Follow the manufacturers instructions for 
tensioning the blade. Too much tension 
could shatter blade causing particles of steel 
to fly off̂  that could injure you or some one 
near by. 
When turning on power, stand to one side 
of saw frame to protect yourself in the event 
of saw breakage. 
In using the power hack saw, mount work 
only when the saw is stopped. Be sure to 
mount work securely. 
Do not remove chips while the machine is 
in motion. 
Support protruding end of long stock so that 
material being cut will not fall and injure 
someone. 
Saws should be installed in such a manner 
that in cutting long stock the stock will not 
become a tripping hazard. 
Keep hands clear of all moving parts. 
Be sure blade is in good condition before 
using. 
Always feed the blade slowly and gradually 
into the work. 
If blade breaks in work, stop the machine 
at once, then remove the blade. 
Burrs on cut pieces are sharp. Handle the 
pieces with care until burrs are removed. 



I I WELDING SAFETY 
Electric Arc Welding 

1. Avoid looking at the arc or flash unless 
equipped with appropriate dark glasses. 

2. Helmets and welding goggles must be free 
of cracks or holes permitting penetration of 
intense light. 

3. Wear protective clothing to help protect 
the skin from intense rays. 

4. Always wear gloves. Leather gauntlet type 
that can be thrown off are recommended. 

5. Where necessary, wear leather aprons, arm 
coverings or other protection to protect from 
molten metal or hot sparks. 

6. Where a helper is used, he must be pro­
tected the same as the welder. 

7. Lenses designed for eye protection during 
oxy-acetylene welding or cutting are not 
dependable protection against electric arc 
rays. (Safety lenses in all goggles and hel­
mets are prescribed in Rule 154 (c), Safety 
Code for the Protection of Heads, Eyes and 
Respiratory Organs, American Standard 
72.1-1959.) 

8. Lenses appropriate to the ampere setting 
will be used: 

Lens Shade 
No. 8 
No. 10 
No. 12 
No. 14 

Ampere Range 
30-75 

75-200 
200-400 

over 400 

u 

9. Wear high type shoes rather than undercut 
shoes. 

10. Always wear eye protection when chipping. 
Never chip if there is a possibility someone 
nearby without glasses will be struck by 
flying chips. 

11. Keep sleeves and pants cuffs rolled down 
and collar buttoned up. 

12. Never touch a piece of metal in the welding 
area if uncertain about the temperature. 

13. Mark hot metal to read "HOT." 
14. Where small work must be handled, have 

pliers, tongs or other appropriate tools 
handy. Do not handle excessively hot meial 
with leather gloves unless cool area beyond 
the hot spot permits safe handling. 

15. Clamp work well so you do not tear it apart 
and then grab at the hot work. 

16. Keep hands off the work until cool. 
17. Exercise good judgment in selecting weld­

ing jobs. Automotive work is especially 
hazardous due to fuel tank, fuel line, hy­
draulic lines, flammable upholstery, etc. 

18. Special metals require the use of respirators 

to protect welders from harmful fumes. 
Adequate ventilation is always desirable, 
especially when welding galvanized ma­
terials. 

19. Toxic gas, phosgene, is formed when the 
ultraviolet rays of an electric arc come in 
contact with chlorinated degreasing sol­
vents. Metal cleaned with carbon tetra­
chloride and trichloroethylene should not 
be welded until thoroughly dried. 

20. Never strike an arc on compressed air 
cylinders. 

21. Gasoline tanks will never be welded in 
school shops. 

22. Oils, greases or other agents which may 
ignite and splatter will be cleaned from 
surfaces before welding. 

23. Tanks which contained flammable materials 
will not be welded unless all danger from 
residue and fumes has been resolved. Check 
with instructor. 

24. Learn the rules pertinent to the type of 
welder you are using. 

25. Work in a dry area. 
26. Work in booths or other shielded areas 

wherever possible. 
27. Sparks may fly 25 feet. Make sure there are 

no open doors or windows through which 
they may travel to other flammables. 

28. Don't get wound up in your work! Keep 
cables free from your body so you can move 
freely, especially should your clothing ignite 
or some other such accident occur. 

29. Ground the work before turning on the 
welder. 

30. Where there is a danger of fire, protect 
flammable surface adequately by wetting 
thoroughly, protecting with asbestos cloth, 
sand, sheet metal or other non-flammable 
materirds. 

31. Don't change polarity or connections when 
a welder is being used. 

32. Avoid looking directly at the arc. Concen­
trate on the pattern to be followed and that 
which was followed, beyond the center of 
illumination. 

33. Keep the floor free of electrodes once you 
begin to weld. They could cause a slip or 
fall. 

34. Place stubs in a metal container. 
35. Do not allow electrode to freeze to the 

work, bench or other apparatus. Shut off 
welder if electrode sticks. 

36. Internal pressure in a jacketed container or 
an object with hollow spaces can act like 
a bomb when heated. Make sure hollow 
spaces are vented. 



37. Never tack weld without the helmet. 
38. Stop the welder (pull the plug if AC) to 

clean oil, adjust or repair. 
39. Replace the. cables by coiling them to elim­

inate tripping hazards. 
40. Keep clamps and other tools off the floor 

and put away. They can cause a fall. 
41. Be especially cautious of hot metal when 

cutting with electric arc. 
42. Keep splices, frayed or worn places on the 

cable taped well. 
43. Gasoline engine powered welders wfll only 

be used where exhaust fumes do not impair 
the health and safety of personnel in the 
area. 

Oxy-Acetylene Welding 
1. Obtain permission from the instructor be­

fore using welding equipment. 
2. Before attaching a regulator to a cylinder 

valve, "crack" the valve to blow out dust 
and dirt. 

3. Do not use oil on the torch, blowpipe, 
valves, regulators or any other portion of 
the equipment. 

4. Check for leaks whenever you change tanks 
or suspect a leak. 

5. Leaks around equipment should be checked 
with soapy water, never a flame. 

6. Should you suspect a leak in any equipment, 
stop at once and notify the instructor. 

7. Avoid the use of pliers on apparatus. Use 
the torch wrench and turn right for oxygen 
connections and left for gas connections. 

8. Keep the cylinders in an upright position. 
If they must lay in a horizontal position, 
keep the valve end raised to keep acetone 
from running out. 

9. Open cylinder valves gradually. 

10. Open the oxygen valve wide to prevent 
leakage. 

11. Open acetylene valve only one-eighth of a 
full turn, approximately and never more 
than a quarter of a full turn. 

12. Keep the wrench on the acetylene tank so 
it can be shut off quickly if necessary. 

13. Under no cirf umstances will acetylene pres­
sure exceed 15 pounds. If used in excess 
of this amount, an explosion may result. 

14. Make sure connections are tight when you 
change tips or other apparatus. Do not 
overtighten or use wrenches on hand tight­
ening devices. 

15. Use the maximum amoimt of gas for a 
given size welding tip. Cutting down the 
amount of gas will cause popping and hot 
metal will be tJirown around. 

16. Do not weld or cut for at least 15 minutes 
after contamination of clothing with oxygen. 

17. Goggles should be adjusted to fit the 
welder's face to give maximum protection. 

18. Always use the correct type of eye protec­
tion to reduce light and provide shielding. 

19. Keep your equipment in good, clean, dry 
condition. 

20. Keep the welding area neat, clean and dry. 
21. Use ventilating system or means of ven­

tilation provided. 
22. Make certain the fire extinguisher is in 

place and that you know how to use it. 
23. Do not permit autos or equipment to be 

run over the hoses. Protect them from 
sharp objects, kinks, etc. 

24. Keep the hose out of the way so it does not 
become a tripping hazard. 

25. Make certain you do not drag the hose over 
hot metal scrap when cutting. 

26. Use flint spark lighters, never matches or 
cigarette lighters. 

27. Purge oxygen and acetylene lines before 
lighting. 

28. The tip should be pointed away from per­
sonnel, equipment and flammables when 
being lit. 

29. Weld small pieces on a fire brick welding 
table. 

30. Clamp or otherwise secure pieces which 
may fall or tumble from the welding table. 

31. Keep the tip out of heat reflecting areas or 
holes. 

32. Keep the end of the tip out of the molten 
metal while welding or cutting. 

33. Never weld or cut into a container that had 
gasoline, oil or other explosive, combustible 
or toxic fumes in it. Such work should be 
done only under direct supervision of your 
instructor. 

34. Use special care when cutting so hot pieces 
do not fall or tumble onto the feet. Do not 
stand with feet so close to the cutting that 
they are subject to intense heat, sparks and 
molten metal. 

35. Exercise extreme caution when working 
around automotive type vehicles or machin­
ery. Hydraulic tanks and lines, fuel lines, 
flar..mable upholstery, oil and grease cov-
erec' parts all create fire hazards. Secure 
teacher s permission and advice before work­
ing on such projects. 

36. Avoid using filler rods that are too short. 
37. Never work from both ends of a rod'. Use 

the same end to work from so you will not 
have to guess which end is the cool end 
when you pick up the rod after laying it 
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down. The squared-ofF end will always be 
cool. 

38. Never leave the tip of a lighted torch in­
serted in a tank or barrel. 

39. Always have pliers or tongs handy when 
small pieces must be handled hot. Tidy up 
hot pieces used for blocking or set-up work 
so others are not burned while attempting 
to clean up your work area. 

40. When a torch backfires or pops out with a 
screeching sound, shut off die oxygen valve 
immediately. Then shut off the acetylene 
valve and reUght and adjust the flame. 

41. Never lay down or hand up a lighted blow­
pipe or torch. 

42. Always shut off the equipment at the tank, 
regulator and hose valve. 

43. Hot metal should be marked HOT with 
chalk or soap stone. 

44. Avoid confined areas and positions, so you 
can work freely without endangering others 
or yourself, or from loss of balance. 

45. Adjusting screws on the regulators should 
always be released when not in use. Turn 
the screw out counter clockwise. 

46. Never allow a cylinder to fall. They are 
under high pressure internally and can ex­
plode if ruptured by a sudden shock. Secure 
cylinder to a stationary object. 

47. Screw the proper protective cover on the 
tank intended. Place on tank when not in 
use to protect the valve. 

48. Warm water, never boiling water or a flame, 
must be used to thaw a frozen outlet valve. 

49. Never use oxygen or acetylene directly from 
the tanks without the use of regulators. 

50. Never "crack" a cylinder in the vicinity of 
an open flame or fire source. 

51. Never ase oxy-acetylene directly from the 
tanks without the use of regulators. 

52. Cylinders should not come in contact with 
electric wires. 

53. Nevei* tamper with the fusible safety plugs. 
54. Acetylene piping, hoses and fittings should 

be color coded red. 
55. Oxygen piping, hoses and fittings should be 

color coded green. 
56. If you have reason to believe equipment 

may be defective, advise your teacher. 

Forge and Forging 
1. Never light the furnace without knowledge 

of proper procedure and without the in­
structor's permission. 

2. Light the furnace by first turning the air 
blower on to eliminate any accumulation of 
gas; use a lighting rod or torch long enough 

to keep the face and iiands out of danger. 
3. Stand to one side of the furnace opening. 

Never look directly into the fire box while 
lighting a gas-fired furnace. 

4. When turning off the furnace always turn 
off the gas first and then the air. 

5. Use the correct type tongs and grip securely 
to prevent slipping. 

6. Wear gloves to protect hands from heat. 
7. Wear dry gloves to handle cyanide. Instruc­

tor must approve use of cyanide. 
8. Be sure that a properly located and well-

covered annealing pan is near the'heat-
treating furnace. 

9. Exercise care while quenching hot metal in 
oil. Plunge the metal quickly below the 
surface, and keep it there. Raising it to 
the top may cause the hot oil vapor to ignite. 

10. Make sure that the quenching oil container 
has enough oil to cool off the work without 
permitting the oil to overheat. Repeat 
quenching in the same oil may overheat the 
oil, causing it to foam and boil over. This 
creates an extreme fire hazard. 

11. In working with cyanide solutions, use 
rubber gloves. 

12. Never permit cyanide to touch open wounds 
or skin abrasions. 

13. Wash hands thoroughly after handling 
cyanide. 

14. Place parts being case-hardened in the pot 
before the furnace is lit. 

15. Prevent moisture from coming into contact 
with the case-hardening compound and 
causing an explosion. 

16. Remember that case-hardening materials 
are dangerous chemicals. Use them with 
extreme caution under the direct supervision 
of the teacher. 

17. To avoid bums or injury resulting fror* the 
stocks slipping, fit tongs properly to the 
piece being forged. 

18. Use caution in hammering hot or cold metal 
on stakes or anvil. 

19. U.̂ e care in cutting hot metals with the 
hardy, blacksmith chisel, or other means so 
cut stock does nov'̂  fly or fall on feet. 

20. Keep the anvil clear of scraps and flakes of 
metal oxide. 

21. Never strike a hard hammer on the face of 
the anvil. Chips may fly at bullet speed. 

22. Knock oxide off metal before attempting to 
forge. In this way you prevent hot particles 
from flying. 

23. Keep mushroom heads from forming by 
constant attention to tools. 

24. Mark all hot metal "HOT' if within range 



of others who may touch it. 
25. Be especially careful when handling pipe or 

tubing that is being heated. Flame may 
travel through the tube. 

26. Be sure that anvils are mounted securely to 
base mounts so as to prevent them from 
falling or upsetting. 

27. Quench hot tongs before putting them away. 
28. Keep your work area free of clutter. 
29. Make certain no flammables are near the 

area. 
30. Warn others in the work area when walking 

with a hot piece of metal. 
31. Give the operation your full attention. 

Avoid distractions. 
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SAFETY 

Sandns — Spindle, Horizontal or Vertical Belt, 
Portable Belt, Disc, Drum, Flat Vibrating 
or Oscillating and Metalworking Fender 
Grinder. 

General Safety Precautions: 
Clean, oil and adjust only when the machine 

is at a dead stop. 
Clamp all work pieces securely; never attempt 

to hold with your hands. 
Make certain the switch is o£F when plugging 

portable sanders to outlet. 
Shut off the machine if you must leave the 

work area. 
Be sure the machine has stopped running 

when you set it down. 
Use dust control measures. 
Keep your hands at least two inches from 

the abrasive materials. 
Use belts or abrasive pieces that are not torn. 

Run the belt in the proper direction and track it 
before operating the machine. 

Do not wwk with pieces that are too thin or 
too short or can't be controlled. Use jigs or fix­
tures for small objects. 

Be careful that the tool does not "get away" 
and fall on the feet or floor. 

Use a brush, not the hands, to remove dust 
and chips. 

Keep your mind and your eyes on the opera­
tion. Avoid distractions. 

Keep loose aprons, loose or torn clothing, 
rags, etc., away from the work area. 

Make certain your hands are dry. Operate 
the sander only when you are standing on a dry 
floor. 

Know the special requirements of the make 
and model of the machine you are using. 

Do not permit equipment to run over portable 
sander cords. 

Arrange cord to eliminate tripping hazards. 
When using table equipped sanders, keep 

table within Vi inch of the abrasive. Use guides, 
fences and other assists. 

Permit sander to reach full operating speed. 
Keep moving to avoid burning the sheet, beU or 
disc. 

If a piece of material becomes caught in a 
machine, do not try to save the stock, but stop 
the machine. 

Disc Type Sanders 
All previous considerations. 
Sand only on the downward travel. 
Keep a firm grip on th& sander to avoid losing 

control. 
Avoid allowing portable disc type tools from 

getting near your clothing. 

Spindle Type Sand*rs 
Select the p n ^ r size spindle for the job. 
To spindle sand the inside of a hole, take a 

firm grip with both hands on the work piece 
and work slowly. Have the instructor check your 
set-up before starting. 

All previous general safety precautions. 

Horizontal Belt Sanders 
All previous general safety precautions. 
Do not sand any material unless it is at least 

six inches long. 
Sand on the downward travel of the belt only. 
Make certain the stock is against the end 

stop before starting. 
Use a wooden trowel type holder to hold 

material against the belt. 
Allow the belt to come to a stqp before 

removing the stock. 

Test — Sanders 
Multiple Choice: 
1. It is well to have the work being sanded 

a. Held securely so it cannot move 
b. Held by hand 
c. Held loosely 
d. None of the above answers are correct 

2. It is well to keep the hands at least 
a. 12 inches from the abrasive 
b. 2 inches from the abrasive 
c. ^ inch from the abrasive 
d. None of the above answers are correct 

3. Sawdust should be removed from benches 
and projects with 
a. Rags 
b. Bench brush 
c. The hand 
d. Either of the above answers are correct 

4. If a piece becomes caught in a machine, you 
should 
a. Try to release the work from the machine 

,at once 
b. Try to control the sander so the work will 

be thrown clear 
c. Stop the machine without trying to save 

the stock 
d. Either of the above answers are con .'ct 



5. It is best to start sanding 
a. As soon as the machine is turned on 
b. After the motor has reached its maximum 

RPM 
c. Neither of the above answers are correct 
d. Either a or b would be correct 

True-False — Use Plus for True, Zero for False: 
1. ( ) It is permissible to run sanders over 

electric cords since such cords are de­
signed to be indestructible. 

2. ( ) Always track the belt before using the 
machine. 

3. ( ) It is unwise to work material which is 
small or which is di£5cult to control with 
the type of sander being used. 

4. ( ) Electric cords can be tripping hazards 
and must be placed in a manner that is 
not hazardous to others. 

5. ( ) Portable disc type sanders mast be kept 
well away from your body and clothing. 

JIG SAW 
RIGHT WAY 

1 Jig Sa'. 
a. good stance c. hands clear of cutti'.g area 
b. eyes on work d. guard properly adjusted 

Jig Saws 
Use the proper blade for the job at hand. 
Make all adjustments, clean, oil, etc., before 

turning on the power. 
Keep your eyes and mind on the work being 

performed. 
Your hands should be kept well beyond the 

intended or possible cutting path. 
Keep a firm grip on the wood; do not crowd 

or turn without cutting. 
Plan yoiu- cuts to avoid back-cuts as much as 

possible. 
Keep hold-down rest firmly on the stack. 
The belt guard should be in place. 

The proper blade speed should be selected 
and the table locked securely in place. 

The table should be free of all objects except 
the material being cut. 

Clear scraps from the table only after the 
machine has made a dead stop. 

Acquire the proper stance for operation of 
the jig saw. 

Cut cylindrical stock only with approved jigs 
and set-ups. 

Cet the instructor's approval for all special 
set-ups. 
Test —Jig Saw 
True-False - Use Plus for True, Zero for False: 
1. ( ) It is well to back out of the cut wher­

ever possible. 
2. ( ) Cutting speed is of minor importance. 
3. ( ) Keep the tilt-top table loose so quick 

adjustments may be made while cut­
ting. 

4. ( ) It is permissible to have wrenches and 
other items on the saw table as long 
as they do not strike the blade when 
the saw is in operation. 

5. ( ) The hold-down rest should be placed 
well above the stock. 

6. ( ) Keep hands and fingers well beyond 
the intended or possible cutting path. 

7. ( ) Special set-ups are required for cylin­
drical stock to be cut. 

8. ( ) It is important to keep your eyes and 
mind on the job being accomplished. 

9. ( ) Hold wood lightly with finger tips 
for good control 

10. ( ) Get the aj roval of your instructor for 
special set-ups or when in doubt about 
the way to perform a certain operation. 

Mortising Madiine 
Clean, oil and adiust only when the machine 

has come to a complete stop. 
Clamp or secure v/ork in position firmly. 
Check bit and chisel for proper and secure 

setting. Use sharp bits. 
Hand turn machine one complete revolution 

before turning on the power. 
Keep hands away hrom chisel while machine 

is operating. 
All mortising machines, except hollow mortis-

ers, should have thumb stops at each side of the 
chisel. 

Opera*tors should not leave the machine while 
the power is on. 

Do not brush chips or cuttings away with the 
hand. 

Give your full attention to the operation 
Avoid distractions. 



Test--Mortising Machine 
Matching: 
1. ( ) Clean away chips with 
2. ( ) Hand tum machine one revolution 

before 
3. ( ) Never leave the machine 
4. ( ) Clamp or secure the 
5. ( ) All mortising machines except hollow 

mortisers should be equipped with 
6. ( ) Give the machine your 
7. ( ) Always makr sure the bit and chisel are 

a. turning on the power 
b. stock before cutting 
c. thumb stops at each side of chisel 
d. a brush 
e. machine is operating 
f. the hand 
g. full attention 
h. before stopping the machine 
i. mounted securely 
j . loose for maximum freedom 
k. machine to the bench 

Portable Routor-Shaper 
Clean, oil and adjust machine only when it 

is at a dead stop. Disconnect the cord. 
Fasten stock securely in a vise or clamp. 
Tighte.. all of the bits and cutters with proper 

wrenches. 
Ask the instructor to approve your set-up. 
Make certain the switch is oif when connect­

ing cord to the outlet. 
Keep a firm grip on the machine. 
Do not allow your fingers or body to come 

near the revolving cutter. 
Exercise caution around knots or irregular 

hard spots. 
Place the machine in a safe place when it is 

not in use. 
Avoid using the machine if it has a frayed 

or defective cord. 
Keep cords from becoming a tripping hazard. 
Keep the students observing the operation 

clear of the work area. 

Test-PrarUble Router-Shaper 
True-False — Use Plus for True, Z-?ro for False: 
1. ( ) Always disconnect the cord before 

cleaning, oiling or adjusting the tool. 
2. ( ) Have die switch turned OFF when 

connecting the cord 
3. ( ) Feed rapidly into the material, espe­

cially through knots and hard spots. 
4. ( ) Do not allow fingers or body near the 

revolving cutter. 
5. ( ) Material must be mounted loosely in a 

vise to allow for movement while cut­
ting. 

6. ( ) Grip the machine firmly whrle using it. 
7. ( ) The instructor must approve your set-up 

before working. 
8. ( ) Small pipe wrenches and vise grips are 

generally well suited for making adjust­
ments. 

Shaper — Wood 
Use a ring guard around and over knives to 

help protect your fingers. This may not be less 
than the maximum diameter of the cutter. 

Use safety cutters (three lip, solid). 
Utilize hold-down clamps to secure work to 

the table. They help reduce chatter and the 
chance of kick-back. 

Use guide pins, collars, jigs, etc., where appro­
priate. 

Use a pusher stick when necessary. 
Do 4iot attempt to shape stock that is too 

short or extra diin. 
Make certain that knives are correctly seated 

before tightening lock nut. 
Knives must be correctly balanced and 

sharpened. 
Run all material against direction of rotation 

of spindle. 
Use the fence and pressure bar whenever 

possible. 
Examine all wood for knots, splits, checks, 

warp or wind, surly or cross'grain or other minor 
defects. Any of these situations can cause danger­
ous working conditions. 

Do not use short knives because collars will 
not get suffictent bearing to hold knives securely. 
Knives must extend back at least two-diirds the 
length of the grooves. 

Acquire good footing and a good physical 
stance. 

Keep your mind and your eyes on the opera­
tion. Don't become distracted. 

Remove all blades from the shaper spindle 
if one must be removed. (If machine is started 
accidentally, remaining blades will not be hurled 
out.) 

Set up the shaper so the wood covers the 
blade. 

Remove all loose objects from the table and 
machine area. 

Allow no one else inside the operators area. 
Keep hands well away from revolving cutters. 

Use spring guard wherever possible. 



I I 

Hold the board down against the guide with 
the palms of hands, not extended fingers. Your 
fingers should be together lying on the board 
out of the path of the cutter. 

End gr»in of boards less than eight inches 
in width should not be run unless the shaper is 
equipped with a sliding guide with a board 
clamp. 

Avoid deep cuts and do not feed rapidly. 
Never back up the work. If necessary, itop 

the machine dead, remove the material and start 
over. 

Get the instructor's approval and then test 
your set-up on a piece of material which is of a 
safe size. 

Stay with the machine when the power is on 
Remove and store the cutter-head when the 

operator is finished using the machine. 
Clean, oil and make adjustments only when 

the machine is stopped. 
Never start on a comer on a collar job. 
Cover guards should be used whenever pos­

sible. 
Bring the spindle speed up to a safe operating 

speed in a series of short starts and listen for 
chatter. Watch for signs of the knives being out 
of balance. 

Make sure that the cutters rotate in the proper 
direction. 

Double spindle shapers should have indi­
vidual switches so one may be started at a time. 

Only precision ground blades and collars 
may be used. They apply uniform pressure on 
all knife blades, thus helping to eliminate break­
age. When thrown, steel blade segments travel 
with force great enough to kill a man. 

Test-Sbaper 
True-False — Use Plus for True, Tjsto for False: 
1. ( ) Use the fence and pressure bar when­

ever possible. 
2. ( ) Keep hands close 'o the revolving cut­

ters for good control. 
3. ( ) Run all materia* ''against" direction of 

rotation of spindle. 
4. ( ) Work should be held down with palms 

of hands, not fingers. 
5. ( ) Avoid deep cuts, but feed the material 

rapidly. 
6. ( ) Clean, 1 and adJMst the machine 

while it is running. 
7. ( ) Start the machine at top speed, then 

reduce to required operating speed. 
8. ( ) Only precision ground blades and col­

lars may be used. 

9. ( ) Use a push stick v/hen necessary. 
10. ( ) Because of the speed of the machine, 

knots, splits, warped wood, cross grain 
and other defects are not very im­
portant. 

Complete the sentence, explaining the procedure: 
1. Never back up the work. If necessary to 

remove material we must 

2. Utilize hold-down clamps to secure the work 
on the table. This is necessary because 

3. Make certain the line of work is clear of 
others. Why is this important?. 

4. What should be done when a cutter is re­
moved from a spindle? 

5. Why must knives extend back at least two-
thirds the length of the grooves? 

Planer mr Surfacer 
Use only clean wood, free of sand, paint, 

nails or other materials. 
Inspect for cracks, loose knots, warp, wind 

or other defects. 
The minimum length of stock run through 

the planer must be equal to the distance be­
tween the center of the feed and delivery rools. 
Ordinarily this should be not less than 18 inches 
in length. 

The wood must be planed "with the grain" 
never against the grain. 

For. most work it is not m .-essary to remove 
more than 1/16" at a time. 

Always allow the planer motor to reach full 
speed before starting to plane. 

If a board stalls, never look into either end 
of the planer. Serious eye and face injury can 
result from a flying splinter or kickback. Turn 
off the machine and allow it to come to a com­
plete stop before adjusting. 

Always keep any guards in place over cutting 
heads, belt drives, etc. 

i ^ever reach into the machine. 
Avoid feeding work of different thicknesses 

at the same time. Kickback will probably result. 
Operators will no* "itand in-line with board 

travel. 
Make certain no one is oppo.sitr the machine 

and that the area is free for the hoard to travel 
out of the machine. 

Make sure the machine is al a dead std" \) 
clean, oil or adjust. 

"Walk" boards hand-over-hand rather tlian 
sliding them in your hands. 



Avoid pinched fingers under or at the sic 
of the board by giving the process your undivided 
attention. 

Have a helper assist with long pieces, but 
only to hold and support a board at the proper 
height. Never reach over the machine. 

Shut off the machine when you are not in 
the operator s zone. 

Use the correct feed speed and always start 
the feed rolls after the planer has started. 

Do not wear gloves. 
Harder woods require lighter cuts. 
Adjust cut to measurements taken on thickest 

part of the board. 
Make certain you are the only person in the 

operator s safety zone. 
Allow the material to proceed all the way 

through the machine before making any addi­
tional depth of cut adjustment. 

Turn off the power and call the instructor if 
the machine does not seem to operate correctly. 

d. Let material proceed all the way through 
the machine before making an additional 
depth of cut adjustment 

e. None of the above answers are correct 
7. Should the work stick in the machine, you 

should not 
a. Look into the machine from either end 
b. Press the reverse button to back out the 

stock 
c. Stop the machine, release pressure on feed 

rolls and remove work 
d. None of the above answers are correct 

8. The operator must avoid 
a. Feeding two pieces of different thicknesses 

at one time 
b Standing beside the board; he should be 

in-line v̂idi board travel 
c. Taking cuts of less than 1/16 inch 
d. Feeding two pieces of equal thickness at 

one time 
e. None of the above answers are correct 

o 
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Test — Haner or Surfacer 
Multiple Choice 
1. Ordinarily the minimum safe length of stock 

is 
a. 6 inches 
b. 12 inches 
c. 18 inches 
d. 24 inches 
e. NcMie of the above answers 

2. Hanning may be done as soon as 
a. Power is turned on 
b. The machine has warmed up to room tem­

perature 
c. The motor has reached fidl speed 
d. None of the above answers are correct 

3. Feeding boards sh'juld be done by 
a. Sliding boards through by your hands 
b. Walking the boards hand over hand 
c. Eidier above mediod but wear gloves 
d. Neither of the above answers are correct 

4. Work should always be planed 
a. With die grain 
b. Across the grain 
c. Either with or across, but never diagonal 
d. None of the above answers are correct 

5. Harder woods require 
a. Heavy cut machine settings 
b. Light cut machine settings 
c. Neither of the above answers is correct 

6. It is advisable to 
a. Reach into the machine if work sticks 
b. Reach over the machine if you wisK 
c. Clean, oil and adjust the machine while 

it is running 

WoodLadie 
Make certain the wood is free of chedcs, 

cracks, loose knots, metallic substances or odier 
defects. 

Inspect î ued work to see diat die glue is 
dioroughly dry and the work will withstand 
turning. 

Mount die wra-k correcdy and securely in die 
lathe. 

Clean, oil and adjust only with the ladie at a 
dead stop. 

Cutting tools should be sharp and have tight 
fitting handles. 

Never use a file or rasp for cutting; never 
use a tool 'dthout a handle. 

Avmd top speeds. Select die correct speed by 
the size and condition ĉ  the object being turned. 

Stand to (me side when power is first turned 
on. 

Grasp the turning tool firmly but not exces­
sively tight with both hands when cutting stock. 

Keep fingers and hands away from revolving 
stock. 

Use the correct amount of toil pressure 
against the stock. 

Stop the lathe to use inside or outside calipers. 
Keep the tool rest as close to the stock as 

reasonably possible by making frequent adjust­
ments. Adjust the tool rest only when die lathe 
is completely stopped. After adjustment of the 
tool rest give the stock a trial spin with the power 
off. 



Remove the tool rest for sanding and finishing 
operations. 

Use only a small rag folded into a pad for 
polishing. 

Allow only the operator in the work area 
when the lathe is in operation. 

Turn off the power any time you must leave 
the lathe. 

Check occasionally to see if the stock has 
loosened between centers. Do not tighten enough 
to burn or split the wood. 

Keep the lathe bed free of miscellaneous 
objects — wood, tools, etc. 

Rough down stock to cylindrical form before 
using higher speeds. 

Cut stock to circular shape on the band saw 
or jig saw where possible. 

Place the turning chisels in racks when not 
in actual u>e to prevent their falling. 

Keep rags, waste, loose clothing, etc., away 
from lathe areas. 

All unusual set-ups should be checked by 
the teacher. 

Advise your teacher if the machine vibrates 
unnecessarily, if the tool seems to grab or other 
peculiar conditions exist. 

Always make certain no one else operates 
the switch or the speed control. 

Make all adjustments and check them every 
time you set-up. Don't rely on others or on 
yesterdays adjustments. Start aU work at die 
slowest speed and increase as it is necessary. 

Remember that table tops of considerable size 
have a high periphery speed. Make certain you 
do not exceed the safe operating spindle speed. 

Make certain the tailstock is securely locked 
to the lathe bed before turning on the power. 

The gouge is dangerous when used on the 
inside of a cup-shaped faceplate job and should 
not be used. 

Avoid finger buras when sanding by exercis­
ing patience. 

Keep the rear end of the tool below the center 
of the work. 

Lubricate the dead center. 

When using faceplates: 

1. Use screws large enough to hold the work 
securely. 

2. Keep an accurate check on the depth of 
cut to avoid striking the faceplate screws. 

3. Inspect work frequently to see that the 
screws have lot loosened. 

4. Use the correct type and size of faceplate. 

Test - Wood Lath'j 

Multiple Choice 

1. Before turning on the power, the operator 
must 
a. Make certain the lathe will come on at top 

speed 
b. Remove miscellaneous items from the 

lathe bed 
c. Place the tool rest as far from the work as 

possible 
d. Nore of the above answers are correct 

2. To polish or sand, always 
a. Leave the tool rest close to the work 
b. Use loose rags or waste to apply polish 
c. Use light pressure to avoid finger bums 
d. None of the above answers are correct 

3. Which of the following would not disqualify 
a piece of material as being suitable for-
turning 
a. A piece of c'fiar stock 
b. Stock with loose knots, cracks, nails, etc. 
c. A long warped piece of wood 
d. None of the above answers are correct 

4. While you are tiuning, you should always 
a. Permit others in the operator s area 
b. Use excessive tool pressure against the 

stock 
c. Turn OFF the lathe if you must leave 

the operator s zone 
d. None of the above answers are correct 

5. When starting a job, make certain you 
a. Stand to one side when power is first 

turned on 
b. Permit considerable play at the tailstock 

end 
c. Rough down at high speed 
d. None of the above ans'A'ers are correct 

6. It is always recommended that you should 
a. Use inside or outside calipers with the 

lathe (grating 
b. Clean, oil and make adjustments with the 

lathe operating 
c. Inspect glued woik to make certain it will 

withstand turning 
d. Crip the turning tool up close to the 

cutting end 
e. None of the above answers are correct 

7. It is necessary for the 
a. Cutting tool to have a handle 
b. Operator to check occasionally to see if 

stock has loosened between "enters 
c. Operator to revolve the work by hand to 

check for obstructions before starting 
d. Teacher to check unusual or special set­

ups 
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e. Stock to be cut to a circular shape on the 
band or jig saw where possible 

f. None of the above answers are correct 
8. When doing faceplate turning, make sure to 

a. Use small screws for large work 
b. Use nails for small work 
c. Use the correct type and size of faceplate 
d. None of the abrtve answers are correct 

Radial Arm Saw 
RIGHT WAY 

Radial Arm Saw c. stock held firmly against fence 
a. good stance d. hands clear of cutting path 
b. eyes on work e. work area clear araund saw path 

Radial, Swing and Cut-Off Saw 
Keep hands out and away from the direction 

of the saw. Cut only one piece at a time. 
Hold stock solidly against the fence. 

Cet the instructor s approval before working 
special set-ups. 

Stay at the machine when it is running. 
Do not force the saw into the material faster 

than the saw is able to cut, maintaining normal 
operating RPM. Go slow through hard wood, 
knots and tough spots. 

Inspect wood first to make certain there are 
no nails or foreign objects imbedded in the 
material. 

Cut along stock only; the radial or swing saw 
is not intended for short pieces. 

At the completion of each cut, return the saw 
to its position behind the fence. Lock it there 
to prevent its moving forward on starting. 

Do not use the saw for wood with warp or 
wind. Of which would be best cut 'vith a hand 
saw. 

Never reach into the track to remove scraps, 
sawdust, etc. Stop to clean, oil or adjust. 

Secure the instructor's approval for work re­
quiring other than a normal 90° swing, for radial 
saws. 

Maintain proper physical and mental stance. 
Avoid nearby distractions while saw is running. 
Make certain no one working nearby can bump 

you and cause an accident. Look out for others 
in handling long pieces for sawing. 

Keep all guards in proper positions. 
Swing cut-oflF saws will be restricted by use 

of chain to stop the forward motion at the desired 
point. Chain will be inspected for wear and 
replaced when worn. 

Avoid a tendency to measure boards with the 
saw running. 

Allow the blades to coast to a stop. Cutting 
with power off may crack or warp the blade or 
cause it to heat and lose its temper. 

Beware of the "bounce back" tendency. Re­
turn saws to rearward position slowly and care­
fully. 

Clean, oil or adjust behind the saw only if the 
blade is stopped completely. 

Always have the straight edge against the 
fence. 

Hazards Pertaining Specifically to Radial Saws 
Improper alignment of machine may cause 

binding, creeping or excessive vibration. Con­
tinuous inspection for correct alignment is recom­
mended. 

When using a dado head, ripping or cross-
cutting thick stock, the saw has a tendency to 
"ride up" or move forward widiout pulling. To 
cut thick hardwood, guide saw slowly and return 
carriage in the same manner. 

When ripping, rabbeting or grooving, the 
blade is exceptionally open to the hands of the 
operator. If possible, rip, rabbet or groove thin 
stock (less than three inchest in some other way. 

When making a second cut for a rabbet, a 
strip of wood cut loose may shoot back at the 
operator. To ehminate this hazard, hold down 
with a pusher board and always stand to the side 
of the cut being made. 

Anti-kickback designs are not yet totally satis­
factory (especially for student operation). When 
questionable, use jigs or other means to assist. 

Make certain you have a thorough knowledge 
of saw operation, use of antikickback devices and 
safety guards. 

When cutting large panels, the operator may 
tend to take a position which is in improper rela­
tionship with the saw. In this event, have a 
helper and an extended work surface so you are 
not placed in jeopardy. 

Use of the shaper cutter is a dangerous opera­
tion. Use extreme caution and never back up the 
work or it may be thrown from your hands. Do 
not force the work ci cut too deeply. 

To rip, make certain the saw is locked into 
position. 



Test-Radial, Swing and Cut-Off Saw 
Multiple Choice 

1. The cut-off saw is used after 
a. Inspecting the wood for nails or other 

foreign materials 
b. Removing the guard 
c. Unlocking the saw from its normal posi­

tion 
d. None of the above answers are correct 

2. Chips, scraps and sawdust are removed from 
the table by 
a. Use of compressed air 
b. A brush 
c. The hand or fingers 
d. A stick 
e. A rag 
f. Stopping the saw, waiting for the blade to 

stop turning and then brushing away the 
waste 

g. None of the above answers are correct 

3. The radial or swing saw is intended for 
a. Long pieces 
b. Short pieces 
c. Both long and short pieces 
d. None of the above :ii»swers are correct 

4. It is permissible to 
a. Cut more than one loose piece at a time 
b. Measure while the saw is running 
c. Apply more pressure ô cut fast through 

knots, hard spots, etc. 
d. Keep the straight edge of the stock against 

the fence 
e. None of the above answers are correct 

5. It is incorrect to 
a. Clean, oil and adjust while the saw is 

stopped 
b. Leave the machine while the saw is 

turned on 
c. Keep hands out and away from direction 

of saw travel 
d. >«one of the above answers are suited to 

the question 

6. It is recommended procedure to 
a. Cut with the power tvmiej off and the 

saw coasting 
b. Reach into the track to remove chips or 

small blocks 
c. Saw badly warped boards with a radial 

saw 
d. Seek instructor's approval for unusual, 

other than 90° cuts 
e. None of the above answers are correct 

B A N D SAW 
RIGHT WAY 

Band Saw 
a. good stance d. floor area clear 
b. hands in proper position e. guard adjusted 
c. safety goggles in place f. apron neat 

Band Saw 
Students will not permit their hands to be 

placed "in line" with the intended cut or a 
possible cut. 

Never allow fingers to come within two inches 
of the saw blade while cutting. 

The saw guide should be adjusted when the 
blade is stopped to within % inch of the stock. 
Upper and lower guides must be properly ad­
justed. Cylindrical stock will not be cut unless 
a special jig is made and approved by the 
instructor. 

Stock will always be supported against the 
downward thrust of the saw blade. Do not saw 
into toe of a long bevel unless the toe is on the 
table. 

If the blade should break or bend, an adjust­
ment loosen, or any ether such occurrence, shut 
off the power and advise the instructor. 

Do not stand to the right of the band saw 
machine. A broken blade can cause serious 
injury. 

Restrain the urge to clean off sm<»il blocks 
with the machine in motion. If you must, use a 
long stick. 

If the work binds, stop the saw and back out. 
Keep your eyes and mind on the operation. 

Don't allow minor disturbances to distract you. 
Beware of blades that "click." This is often 

a sign of a cracked blade which obviously must 
be repaired or replaced. This can also be a 
poorly ground weld. 



Don't try to stop the machine by putting a 
block against the moving blade or make exces­
sively tight cuts which may pinch or snap the 
blade. 

Make certain there are no nails or otlier 
objects imbedded in the wood which the blade 
may strike. 

Have proper light, good stance and su£Bcient 
elbow room to work. 

Do not use band saws at temperatures of less 
than 45°. 

For safe and eflScient operation, keep the 
band saw wheels clean and free of sap, rum 
or resins. 

Keep extra blades stored where they cannot 
fall or be otherwise injurious to persons coming 
into contact with them. 

Stop the machine slowly when using the 
brake. 

When stopped, check to see that the blade 
has proper tension. 

Stand clear of the machine to tart. 
Use proper blade for work to 1 e done; make 

certain the work is within the capacity of the 
machine. 

Door type guards will be closed, all other 
guards in place. 

Guard against the temptation to reach across, 
behind or i" some peculiar relation with the 
blade. 

Use flat wood rather than pieces with warp, 
wind, projecting knots, etc. 

Make certain the table is free of all wrenches 
and objects other than the material being worked. 

Adjust jruides and other parts only when the 
machine is stopped and the power is off 

Stop the machine when you leave. 
Maintain a good hold on the stock. Don't tail 

the piece with only a thumb or finger. 
Allow saw to reach i*̂  affective and proper 

operating RPM before c itting. 

WRONG WAY 

Band Saw 
a. guard not properly adjusted 
b. hands in line of cutting path 
c. safety goggles not in place 
d. floor safety zone cluttered up with wood 

Test-Band Saw 

Multiple Choice 

1. When using the band saw, adjust the upper 
guide and guard before turning on the power 
to 
a. Just allow the stock to pass through 
b. Well above the stock so sawdust can 

escape up and out 
c. In the position it was last used by the 

instructor 
d. Either up or down, its position is not very 

important 
2. To avoid possible injury from broken blades 

never stand 
a. To the right of the saw 
b. To the left of the saw 
c. Directly behind the saw 
d. None of the above answers are correct 

3. The band sav/ adjustments should never be 
played with because 
a. Tampering causes unnecessary wear on 

threads 
b. It is a waste of your time 
c. The machine will be improperly adjusted 

when next used, with a possible accident 
as a consequence 

d. None of the above answers are correct 
4. Irregular based stock and cylindrical stock 

will be 
a. Cut only after devising proper holding 

jigs or supports 
b. Cut only after completing "A" and secur­

ing instructor's approval 
c. Cut by adjusting the tilt-top table 
d. Cut by other means —not on the band 

saw 
e. None of the above answers are correct 

5. To bacx out of a saw cut, always 
a. Stop the saw and ihen remove the stock 
b. Saw forward making an arc and proceed 

outward by cutting forward 
c. Back out slowly with the saw in motion 
d. None of the above answers are correct 

6. If you hear a "click" it is a sign that 
a. The cutting opcation is normal 
b. The blade is cracked and should not be 

repaired or replaced 
c. The teeth are cutting on the table insert 
d. None of the above answers are correct 

7. Band saws should be stopped by 
a. Sawing into scrap 
b. Pinching the blade by sawing a sharp arc 
c. Use of the brake if so equipped, with 

gradual pressure 
d. By a sudden heavy foot on the brake 
e. None of the above answers are correct 



Circular Saw 

RIGHT WAY 

Circular Saw 
a. good stance 
b. apron very neat 

c. eye protection in place 
d. guard in proper position 

Table Saw (Universal Rip and Crosscut) 
You muit secure permission unless authorized 

to do general sawing. 
Always ask the instructor's advice for special 

work (dadoing, grooving, etc.). 
The saw guard must always be in place on 

the saw except when the teacher has authorized 
its removal for special set-ups. 

Adjust saw so the blade cuts through the 
stock but does not extend upward more than Vs 
inch through the stock. 

Stop the saw and allow it to make a dead 
stop before adjusting, oiling or cleaning. 

The splitter guard must be in place and raised 
above the table at least as high as the saw blade 
when you are ripping stock. 

Use a push stick for ripping pieces 4 inches 
or less in width. 

Freehand sawing (ripping without the fence 
or crosscutting without the sliding crosscutting 
fence) is forbidden. 

Never stand directly behind the blade, stay 
to the left. 

To rip short stock, the salvage should be to 
the left of the blade to reduce the possibility of 
kickback. 

Never have your fingers in line with the saw 
cut. Develop safe habits. 

Arch your fingers when feeding stock instead 
of laying your hands flat. 

Reaching over the saw or passing wood over 
the saw blade is prohibited. 

Saw blades with holes larger than the arbor 
will not be used. 

Students will not clear scrap from the saw 
with fingers or hand. Use a stick approximately 

24 inches long or a brush, after the saw has 
stopped rotating. 

Do not cut cylindrical stock or other objects 
subject to rolling unless special cutting jigs are 
made and authorized. 

Students with work to be lowered on a rotat­
ing saw will secure approval before engaging in 
this hazardous operation. 

Make certain no fence, jig or other tool is in 
line with the saw cut bi >re turning on the 
power. 

Sliding or hinged tables will be kept locked 
except when being adjusted. 

When helping to "tail-off* a helper will sup­
port and help maintain alignment; he will not 
pull the stock. The operator will push the stock. 

Stop the saw if you must back out the work. 
To do so while running will tend to throw the 
wood toward you. 

Make certain wood is in suitable condition 
for sawing, free of warp, wind, nails, paint, sand, 
etc. 

WRON6 WAY 

Circular Saw 
a. no safety glasses on 
b. shirt tail out f. floor work area cluttered 
c. apron not tied g. eyes not on work 
d. guard not in place h. talking to friends 
e. blade too high i. saw table cluttered 

Inspect blade to locate cracks or other de­
fects. Report any defects found. Check for 
wobble. 

Fasten a clearance block to ripping fence 
when multiple cutting stock to length (when 
ripping fence is used as a gauge). 

Stop thp saw and move out of the operating 
zone before responding to anyone who seeks 
your attention. 

Feed stock only as fast as the saw will freely 
cut. 

Reset saw adjustments to a normal position 
when completing an operation requiring a special 
set-up. 

Use the correct saw blade for the operation 
you wish to accomplish. 
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Don't make the power saw do a job that 
would best be done with a hand saw. 

Make sure the edge which runs against the 
rip fence is smooth and true when ripping. 

Make suvs you know exactly what you want 
to do and how you are going to do it be^re 
starting the .ut. 

To rip narrow stock, cut half • ay from one 
end, turn the board around anu rip from the 
opposite end. 

Balance your weight evenly on both feet 
when sawing; proper stance helps avoid acci­
dents. 

Never operate a saw odier than its rated 
speed. Belt tension should be correct. A correct 
sharp saw will sing through its work. 

Store spare blades where there is no danger 
of accidental contact with odier blades or 
students. 

Avoid sawing pieces so small that you cannot 
exercise proper control. 

Adjust the fence only when the saw is at a 
complete stop. 

Be careful not to bump others at potentially 
dangerous machines in person or with materials 
you are sawing. 

Be aware of others around you, but keep your 
mind on your work. 

Crip long pieces firmly and press on short 
pieces enough to eliminate a chance of the stock 
"getting away." 

Never have the hand above the blade — as in 
grooving. 

Allow the saw to reach its operating RPM 
before starting the cut. 

Fasten a clearance block to the fence when 
cutting off short pieces of block. 

Test-Table Saw 
Multiple Choice 
1. When sawin^ îC circular saw blade should 

not reject through the stock more than 
a. 1 inch 
b. % inch 
c. Vi inch 
d. Vs inch 
e. None of the above answers are correct 

2. A push stick should be used when you are 
a. Removing scrap 
b. Ripping short or narrow pieces 
c. Turning the switch on or off 
d. making adfustments 
e. None of the above answers are correct 

3. Freehand cutting (cutting without the aid of 
a rip fence or crosscut guide) is 
a. Permitted when stock is too large for the 

table 

b. Permitted if the operator has assistance 
c. Never permitted because it is dangerous 
d. Generally accepted practice because it is 

fast 
e. None of the above answers are correct 

4. Assistants who help with "tailing off" should 
remember 

a. To support the work from underneath but 
not to grasp it 

b. To pick up all tailings which might car^e 
an accident 

c. To hold the stock firmly and gently pull 
it through the saw 

d. To hold the two pieces close together as 
you pull 

e. None of the above answers are correct 

5. We never back the work out of the saw 
a. Without first making sure chips and saw­

dust behind the wood has cleared away 
b. Without first turning off the power and 

waiting for the saw to stop turning 
c. Without first removing the fence or cross­

cut guide 
d. Without giving a signal for assistance 
e. None of the above answers are correct 

6. The saw guard must always be in place over 
the saw except 
a. When cutting large stock 
b. When short pieces tend to get caught 

under the guard 
c. When the teacher has authorized its re­

moval foi- special set-ups 
d. When using wide dado heads 
e. None of the above answers are correct 

7. When you crosscut pieces of equal lengdi 
a. A clearance block must be fastened to the 

rip fence 
b. Use care to insure all pieces are of equal 

length 
c. Use the crosscut guide and the fence to 

guide the stock 
d. Measure and mark each piece individually 

and cut separately 
e. None of the above art? correct 

8. When using the saw, the operator will stand 
to the 
a. To the rear of the sew 
b. Right of the saw 
c. Left of the sav/ 
d. In any of the above positions 
e. In none of the above posf̂ 'ons 

9. When you are ripping, the w. ,:e shall be 
a. Toward the ripping fence 
b. To the left of the blade 
c. On either side 

11 



10. If it is necessary to clear the table of lumber 
scraps while the saw is revolving, you must 
a. Use the brush 
b. Use the hand 
c. Use the push stick 
d. Use a stick about two feet long 
e. Not use any of the above listed items 

JOINTER 

RIGHT WAY 

Jointer 
a. good stance 
b. work area clear 
c. using pusher sticit 

d. stock at least 12" long 
e. apron neat 
f. eye protection in place 

Jointer 
Use only clean wood, free of sand and paint, 

nails or other materials. 
Inspect for cracks, loose knots, warp, wind or 

other defects. 
Always see that a guard covers the knives. 
Never use the jointer for work which is less 

than four times the width of the bed opening and 
never less than 12 inches in length. 

Take a smaller cut for hardwood than for 
softwood and never over % inch. 

Use a push stick, wooden mitten or pusher 
block which is appropriate to the job. 

Seek approval from your instructor for set-ups 
involving stop-cuts, beveling, tapering, chamfer­
ing, rabbeting or other unusual work. 

Keep hands and fingers at a safe distance 
from the revolving knives. 

Hands must be above the material; fingers 
or hands will never extend down over the top 
of the fence when the push stick is not being 
used. 

Feed the stock slowly — consider the grain, 
depth of cut and kind of wood. 

No stock less than % inch should be faced on 
the jointer. 

Allow the material to pass the knives far 
enough so the guard will close before you pick 
up the stock. 

Clean, oil and adjust with the power off and 
the knives stopped. 

Students will not adjust the rear table unless 
authorized. 

End grain jointing is dangerous, especially 
for small pieces. Use a plane and work by hand. 
For large panels, get instructor's approval. 

Acquire the proper stance. Keep your mind 
and eyes on your work. 

Stand to the left of the machine when turn­
ing on the power. Allow the machine to reach 
full operating speed for a few moments before 
starting the work. 

Advise the instructor if the machine vibrates. 
Dull knives or improper balance can cause k.ck-
back or othei* unsafe conditions. 

Avoid standing directly behind the stock. 
Stay to the left. 

Never lean things against a jointer or pile 
wood or other tools on the table. 

Make certain you have good control of the 
material you are handling. 

WRONG WAY 

Jointer 
a. shirt tail out 
b. apron sloppy 
c. tools on table 

d. Standing in wrong position 
e. stock too short 
f. no pusher stick 

Scrapers 
Scrapers in the hands of inexperienced stu­

dents can be hazardous. 
Keep scrapers sharp so they cut instead of 

slipping. 
Place in racks where comers or edges are 

covered. 

Hand Saws 
Keep saw teeth when not protected in use 

so they do not cut others. 
Use proper cutting techniques when using 

hand saws or hack saws. 
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Test — Jointer 
Multiple Choice 
1. Always set the fence 

a. As close to the operator as the stock will 
permit 

b. As far from the operator as possible 
r. At any position on the table 
d. None of the above answers are correct 

2. The operator should keep hands 
a. On top and at the roar edge of the board 
b. At the top and sides of the piece being 

pushed 
c. Above material, without extending fingers 

or hands down over front or rear edge of 
the material 

d. None of the above answers are correct 
3. The openAoT will 

a. Travel with the work, when feeding long 
boards 

b. Stand to the right of the machine to feed 
the work 

c. Clean, oil and adjust with the machine 
in operation 

d. Not travel with the work, but will work 
from a position beside the front table to 
the left of the machine 

e. None of the above answers are correct 
4. Before picking up the finished stock, always 

a. Shut o£F the power and wait for the ma­
chine to stop running 

b. Put on gloves 
c. Allow work to pass the knives far enough 

to permit guard to close 
d. Make the next adjustment for depth of 

cut 
e. None of the above answers are correct 

5. It is poor practice to 
a. Run material less than two inches thick 
b. Allow at least two fingers to ride over the 

top of the fence 
c. Advise the instructor because the machine 

vibrates 
d. Joint the end grain on small pieces 
e. Nraie of the above answers are correct 

6. When you are facing work, you should 
Exercise caution 
Use a feather board for safety 
Take a Hght cut and use a mitten 
Remove die guard 
None of the above answers are correct 

Material to be faced which is warped must 
Not be worked on the jointer 
Be free of knots, cracks, sand, paint, and 
nails 

c. Be at least % inch thick arid 12 inches long 
d. Be worked only by your instructor 
e. None of the above answers are correct 

a. 
b. 
c. 
d. 
e. 

a. 
b. 

8. The out-feed table or rear table adjustment 
is made 
a. Only by the teacher 
b. Whenever thickness of cut is to be 

changed 
c. When the machine is operating 
d. None of the above answers are correct 

Scnpcts 
Scrapers in the hands of inexperienced stu­

dents can be hazardous. 
Keep scrapers sharp so they cut instead of 

slipping. 
Place in racks where comers or edges are 

covered. 

Hand Saws 
Keep saw teeth when not protected in use 

so they do not cut others. 
Use proper cutting techniques when using 

hand saws or hack saws. 
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Fleut mail to: 

SUIMlcil SMUOD 
DlvliloD of Safely and Hyilcne 
10* WMl Tkird Avenue 
Calunbu M, Ohio 

lurF 
For TOW BilMlOf̂  AdmlBbtrator̂  File 

OOLDINIOO 
Far iMtnelor^ rile 

The Industrial Commission of Ohio 

Division of Safety & Hygiene 
700 W. Third Ave. 

Columbus 12, Ohio 

STUDENT INJURY REPORT 

NOTE TO SCHOOL SHOP INSTRUCTOR 

The purpose of this injury report is to enable the Industrial Commission of Ohio, Division of Safety and 
Hygiene, to compile injury statistics on a state-wide level, for all students sustaining personal injury while 
in the course of school shop activities. 

This report is not intended to pinpoint the shop injury experience of anv particular school unit, but rather, 
to enable those charged with the re£.ponsibility of accident prevention in this particular field to evaluate the 
over-all effectiveness of the Ohio school shop accident prevention program. 

GENIRAl INSTRUCTIONS 

1. Complete this report for aV. school shop accidents that are reported to the Industrial Arts Teacher and re­
sult m personal injury to the student involved, r e g a r d ! ^ of whether or not the student was absent from 
school as a result of the injury. 

2. When a pupil is still absent at the end of the first semester as a result of accidental injuries, this report 
should be retained until the student returns to school, recording the number of school days lost in the space 
provided. 

3. When a pupil is still absent at the end of the school year as a result of accidental injuries, the report should 
then be submitted counting ".e school days lost to the end of the school year. 

4 Please be specific and cumpiete every phase of this report. 

S. The completed "Student Injury Report" should be submitted as soon as possible following the accident to 
— The Indu^-trial Commission of Ohio, Division of Safety and Hygiene, 700 W. Third Avenue, Columbus 12, 
Ohio. 

Student's Afie. . S e x , . G r a d e . 

County in Which School is Located. 

Date of Injury . Month . D a y . .Y ear . 

DESCRIPTION O ACCIDENT (Be'ipciilk What «.is student doini;'' H-.w did accident occur?) 

TYPE OF SHOP (Check On , 

Drawing • 
Graphic Arts ri 
Wood Shop • 
Industrial Crafts • 

Other Type Shop . 

Machine Shop 
Sheet Metal Shop 
Weldinc Shop 
Foundry 

n 
i__i n 
D 

Forge Shop 
Electricity 
Automotive 
General Shop 

n 
D 
n 

Total Student Enrollment in Claw Where Iniury Occurred-

NATUKE OF INJURY (Be specific Lacerated index finijer. amputated one-third middle finger, fractured toe, etc ) 

DO NOT 
WRnm 

THISCOIUMM 

ler 

•Ml 

rm or 
MnOfNT 

NAnm OF 
nuwT 

INHCnON 

Ofeaa Of 
nuutr 

MTsiosr 

f«CF. 
rMATMENr 

V 

Did injury become infected? • Yes n No 

Number of days absent from school as a result of injury , 

Was injury treated by doctor? • Yes • No 

Number of semesters student has participated in school shop training. 



THE DIVISION OF SAFETY AND HYGIENE 

The Industrial Commission of Ohio 

IN CO-OPERATION WITH THE 

STATE OF OHIO 

DEPARTMENT OF EDUCATION 
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CLEAN UP WET OR GREASY 
SPOTS PROMPTLY! 
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The Industrial Commission of Ohio 
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SAFE RULES for 

•SELECT RIGHT ONE 
FOR THE JOB. 

• KEEP IT IN 

GOOD 

CONDITION. 

• USE IT CORRECTLY. 

• MAKE SURE IT'S 
KEPT WHERE 
IT BELONGS. 

TOOLS DON'T CAUSE 
ACCIDENTS!-IT'S THE 

PEOPLE WHO USE THEM. 

g>etm-
THE DIVISION OF SAFETY AND HYGIENE 

The Industrial Commitsion of Ohio IN CO-OPERATION WITH THE 
STATE OF OHIO 

DEPARTMENT OF EDUCATION 



DON'T HAVE A.. 
SHOCKING 
ACCIDENT! 

* « . — ^ + 
THE DIVISION OF SAFETY AND HYGIENE 

Th» Industrial Cemmisiten of Ohio 

IN CO-OPERATION WITH THE 
STATE o r OHIO 

DEPARTMENT OF EDUCATION 
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HOUSEKEEPING 
MAKES... 

GOOD WORK 

GOOD GRADES 

GOOD SENSE 

+ 
THE DIVISION OF SAFETY AND HYGIENE 

The Industrial Commission of Ohio 

IN CO-OPERATION WITH THE 
STATE OF OHIO 

DEPARTMENT OF EDUCATION 
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0 THE WA Y THEY SHOULD GO 
Train up a chiM in the way he 

should go and when he is old he 

will not depart from it* 

Pn>verbs 22:6 

hy M. HoOand Krise, Chairman, 
The Industrial Comntitsion cf Omo 

An Editorial . . . 

Ohio's Division of Safety and 
Hygiene beHeves that in order to 
establish an a t t i t ude of safety 
awareness in its people, indoctrina­
tion must begin early. Fhe first step 
in this direction is being taken. 

New Shop Safety Program Ready 
A new Industrial Arts and Voca­

tional Education Safety Program at 
the high school level will be ready 
for distribution to Ohio schools 
before the fall term. The new pro­
gram consists of a Manual, with 
illustrations, covering on-the-job 
safety in the following areas: 

1. Drawing 
2. Graphic Arts 
3. Wood Shop 
4. Industrial Crafts 
5. Electricity and Electronics 
6. Automotive 
7. Metals: 

Welding & Forge 
Sheet Metal 
Machine Shop 
Foundry 

8. General Safety 
,Some 3,000 teachers and instructors 
concerned with the above courses 
will be furnished the program. 

Appropriate Wall Posters 
Supplement Manual 

A series of six attractive shop 
wall posters has been designed to 
provide constant safety reminders 
related to information in the man­
ual. The colored posters are done 
in a style to appeal to students. 

Safety Carry-Over 
To Industry Is Goal 

Not only is the program designed 
to provide an immediate benefit but 
also to carry safety awareness over 
to industry later. 

Students will know, right from 
their first jobs, if safe practices are 
being followed, if proper guardmg 
and personal protective equipment 
are provided and if there is ade­
quate fire safety. Further, the job 
of safety orientation for new em­
ployes will be lighter on the em­
ployer. 

How the Program Wos Created 
In past years the Division of 

Safety and Hygiene conducted a 
shop safety poster contest for 
schools but it was felt that, while 
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•;ii 

' 
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certain benefits were derived, th'^re 
was not sufficient continuity nor 
solid safety information being dis­
tributed in an eflFective and orga­
nized manner. In view of this, a 
Committee composed of some 25 
instructors from over the state, 
members of the Division of Safetj' 
and Hygiene and Ohio Department 
of Education was formed to de­
velop, write and produce an effec­
tive, continuing program. 

Ohio's Program Is First 
In the Nation 

The results of the work of this 
Commit tee have made Ohio's 
school shop safety program unique 
and first of its type in the nation. 
It will be furnished to schools in 
Ohio without charge. 

The Division's next step is to 
develop similar effective programs 
for all educational levels. 

LET US TRAIN THEM IN THE 
WAY THEY SHOULD GO! 

For further information contact: 
Division of Safety and Hygiene 
700 West Third Avenue 
Columbus, Ohio 43212 
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You wipe the perspiration from your 
foreiiead, shield your eyes from the 
blinding sun ond take a long soothing 
swallow of tangy, iced soda pep. You 
store through the store window at o 
beautiful body. A gleaming red and 
white beverage truck pulls in and a 
uniformed driver starts unloacling more 
cases of pop. You inquire where the 
body beautiful is from—^Timmons Metal 
Products Co.—^Timpco—845 Harrisburg 
Pike in Columbus. 

You get permission, and start to enter 
the plant. A gray-haired man wearing 
glasses stops you, points to a white, 
red-lettered sign on the plant entrance 
door and hands you a pair of safety 
glasses. The sign reads: DON'T FORGET 
SAFETY GLASSES. 

Inside there is a flurry of activity— 
truck beds and huge metal bars being 
hoisted, grinding of metal, spewing of 
blow torches and foremen giving instruc­
tions above the din. You smell burning 
metal and welding fumes. You watch 
them take drab sheet metal and trans­
form it into o beverage truck body that 
is a work of art. 

"Tremendous" Accident Rate 
Cut "65%" in 13 Months 

The thing that impresses yoH most— 
next to this incredible transformation— 
is the amazing number of workers who 
are wearing eye protection. "Do all these 
men have bad eyeŝ "" you ask a blond 
young foreman. "No, most of them are 
wearing safety glasses, prescription 
safety glasses, or glosses with snop-on 
safety lenses." 

Administrative Assistant E. W. Burweii 
says: "From March 1, 1965, when we 
started our Safety Program, to the end 
of March, 1966 we reduced our accident 
rate more than 65 per cent. We hod 
the necessary guards on machines and 
other equipment, but we were having a 
tremendous amount of eye injuries— 
flash bums from, welding; getting pieces 
of slog in the eye, or steel from the 
grinding-down operation, etc. 

"Our president, Mr. K. K. Timmons, 
one of the founders who storted the 
business about 20 years ago, is a 
humanitarian. He feels that when o man 
is hurt it affects the whole family; he's 
very much behind our Safety Program." 

Issuing Eye Protection 
A Big Step 

In Stairway to Safety 
"So we issued eye protection, free of 

charge," Mr. Burwell continues, "to all 
employes who needed it—safety glasses, 
special goggles, etc. And we insisted that 
they weor the eye protection, not only 
on the job, but when they went neor 
other work areas in the plant." 

You wont to know how they got such 
good cooperation from the employes. 

"We told our foremen or lead men it 
was their responsibility to see that their 
men wore eye protection, and that other 
safety conditions were met. 

In well lighted area, cutoff saw operator A. Dempsey holds metal bar securely by pressing pedol 
with his foot—pedal is attached to one end of heavy choin; the other end of chain is securely 
fastened, and hooked over metal bor he is cutting. Cutoff sow is well guarded; Dempsey is wear­
ing prescription safety glasses, plastic face shield, gauze mask and protective gloves and apron. 
Sign in upper left corner reads: "NO ONE PERMITTED TO USE THIS MACHINE UNLESS $0 
DESIGNATED." 

W. Booker, wearing coveralls with upturned 
collar, gauze mask, safety glasses and head 
covering, undercoats beverage-truck body, a 
Timpco product. 

The plant displays many safety signs 
slogans. Here is one example. 

Fred Blackburn, wearing safety glasses, uses 
remote-controlled coble hoist to move stacks 
of sheet metal. 

Point-storage building is kept locked when 
not in use, and is a "NO SMOKING AREA," 
OS indicoted by red-and-white sign above 
door. 
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"The Union wos more than willing to 
cooperate in our Safety Program," Bur-
well says. "We met monthly with a 
Union Safety Committee. 

"We hove our men work in teams, 
not alone." 

Getting Some Employes 
To Work Safely Requires 

Pressure, Work on Emotions 
Burwell explains thot the same people 

were having accidents; that when an 
employe had two accidents "we would 
have our plant superintendent write to 
the foreman to watch the employe— 
ciso to say to the man, 'Look, you've 
got to be more careful; you don't want 
your family to suffer because you lose 
an eye, or both eyes.' 

"We also advised the Union io watch 
him. The Union Stewards would say to 
him, 'You be careful, because the fellow 
working next to you might get hurt.' 

"And we saw that the man who 
worked with him told him, 'I want you 
to be careful, because I don't want any­
thing to happen to me.'" 

Burwell says Timpco's Safety Pragrs.n 
"represented a concentrated effort 
every day we concentrated on it . . . 
and we'ra still pushing constantly." 

Timpco insisted that ALL accidents 
be reported, and that accident reports 
be filled out completely. The company 
found out why and Aow the accidents 
occurred, and took measures to prevent 
similar occumnces. 

"We had to watch our men carefully," 
says Burwell, "because they did not want 
to report a slight scratch on the hand, 
for example." 

New Employes Need Training 
in ABCs of Safety 

Burwell brings up another safety prob­
lem: "Our personnel has increased about 
100 per cent—we have some 246 em­
ployes ROW—but the new employes ore 
the ones we have to worry about. 

"We use the Division of Safety and 
Hygiene's safety programs and signs, 
also the Kelly Reed Program; we plas­
tered Hie place with safety signs and 
slogans." 

Regarding fiie safety Burwell says, 
"We haven't had any fires but we're 
ready for them. We watch constantly 
that things which cause fires don't de­
velop." 

Employes Rewarded 
For Accident-Free Work 

In on effort to keep employes con­
stantly aware of safety, and to help 
motivate them safety-wise, Timpco 
started a Safety Award Program. Some 
of the employes wear eye-catching, half-

•* ^ dollar sixe green, white and silver 
^"SAFETY AWARD" badges—with o 

white cross in the center; several have 
attractive gold and maroon "SAFETY 
AWARD" pens. 

(Continued on next page) 

Acetylene cylinJers and oxygen cylinders are 
chained to wall. 

Oxygen and acetylene tanks are capped and 
stored outside the building, chained to the 
wall; full tanks are kept separated from 
empties. 

When employes of ^impco see something that 
can cause accidents, they correct it immedi­
ately. Here Harold Seymour cleans up paint 
that has iust been spilled—so no en* will 
slip and fall . 

Gold-engraved, maroon and gold ball-point 
pens were given to employes who worked for 
one year, from the time the Safety Program 
was started, without an accident. 

Employes who worked six consecutive acci­
dent-free months received green, white and 
silver badges like this one—safety awards 
that they would be proud to wear at work. 

At Timpco's First Annual Safety Award Din­
ner, "SAFETY AWARD" pens are presented 
to oldest employes, from point of service; 
they have worked there for a combined total 
of more than 80 years. The pens are awarded 
for having worked one year without an acci­
dent—from March I , 1965 to March 1 , 1966. 
Plant Superintendent Carl Helmbrecht (second 
from left), is presenting the awards. From 
left to right are Bob Stump, Sup't Helmbrecht, 
Ray Harris, Dick Mathews and Bill Timmons. 
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(Continued from page 5) 

Also at Safety Award Dinner, K. K. Timmons, Timpco President (extreme right), has just presented "SAFETY AWARD" pens to some of the 
other employes who hove worked the previous year without on accident. From left to right: Odos Nelson, Herman Westfoll, Ben Sparks, Carl Smith 
and President Timmons. 

Any employe who worked six months 
without having a reportable Occident 
received one of the safety-award badges; 
if he worked safely for one year he was 
awarded the gold-engraved ball-point 
pen. 

Employes who worked one year acci­
dent-free were also treated to a buffet 
dinner—they could bring their wives. 
Fine door prises were given. 

Timpco plans to reward safe-working 
employes with even nicer gifts, and more 
buffet dinners in the future. 

Now the only thing the rapidly grow­
ing plant needs is space, Burwell says, 
and a new plant is going to be built. 

Quick Action 
Prevents Accidents 

On your tour of the plant with Person­
nel Monager Irvin Taylor, you freeze in 
your tracks, in spite of the heat. A man 
is bent over a loke of blood-red liquid 
on the floor. What a terrible accident! 
you think. But as you approach you see 
him mopping up just-spilled red paint 
with a rag, so no one will slip and fall. 

One of the many safety signs in the 
plant is illustroted, and reads "FUNNY? 
JOKES THAT CAN INJURE OTHERS 
ARE NO JOKE." 

Another—a green, black and white 
pictorial sign on machine guarding: "ON 
GUARD—MEANS SAFETY"; still an­
other shows how to "LIFT SAFELY." 

Mr. Taylor points out guards on 
machinery, and workers wearing various 
types of personal protective equipment. 
"Now,-everyone is pretty conscientious 
about our Safety Program," he says. 
"Nobody wants to get hurt. 

"When o machine breaks down we 
put a ('DO NOT USE') red tag on it-
nobody uses it until it is repaired, OKd 
and the red tag removed. 

"Also, for so ity, our chain hoists 
are inspected at last twice a week by 
the Maintenance Department." 

If Someone 
Stops Breathing . . . 

Just inside the plant entrance door, 
in a closed container is o Brook Airway 
"for us« in emergency mouth-to-mouth 
resuscitation without mouth-to-mouth 
contact—on victims over four years of 
age." Taylor explains that the airway is 
for use in cases of "stoppage of breath 
due to heart attacks, shock, etc.," and 
that Tii.ipco has six of these airways in 
the plant. Civil Defense left them for 
the plant after giving a three-day 
resuscitation course to three foremen 
and nine safety men at Timpco—using 
a "Resusci-Anne" manikin. Those who 
took the course were "cill enthused" 
about it; it might enable them to save 
lives, maybe the lives of their children. 

Another Beautiful Body 
"Our project engineers design Timpco 

products from the ground up," says 

Taylor. "Very low chassis go through 
here—low for driver comfort and safety 
—and to facilitate loading and unload­
ing; the driver does not have to climb 
up so high or down so far." 

Once more you admire a long, low, 
shiny fire-engine red beverage truck 
body with yellow wheels—thankful that 
Timpco workers are able to creote such 
beauty in safety. 

You leave the burning-torch artists 
and walk once more under the blazing 
sun to the grocery store. As you drink 
another bottle of bubbly ice soda pop, 
a long wolf whistle comes from the 
young clerk. You look out the window 
and see . . . another beooooh! tiful body! 

A.S.S.E. CONFERENCe SET 

The American Society of Safety 
Engineers will hold its Sth Annual 
Conference Monday, Oct. 24 at the 
Sheraton-Chicago Hotel, Chicago, I I I . 
The Society's Annual Meeting and 
Awards Lunrheon will also be held 
on the same day in the Sheraton-
Chicago Hotel. For details write to 
A. C. Blackman, Managing Director, 
American Society of Safety Engineers, 
5 N. Wabash Ave., Chicago, I I I . 
60602. 
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TINY DRIVERS AND WALKERS IN 'SAFETY TOWN' 
WILL HELP CUT TRAFFIC ACCIDENT TRAGEDIES 

In Mansfield's "Safety Town." some prospective first-graders learn traffic safety as they ride tricycles—simulating motor vehicles— 
through a miniature town; other tots are taught pedestrian safety. Mansfield started "Safety Town" in 1937, and has helped other 
cities and towns start similar projects. 

In the never-ending attack to cut 
traflRc-accident tragedies, a different 
approach to tra£Bc safety must be 
used with pre-school and kinder­
garten children—an approach that is 
both didactic and demonstrative, to 
bring full dramatic focus on the 
young mind. 

Ingenuity in its citizens, its police 
department and its schools has placed 
Mansfield in the forefront in the na­
tion, in providing a tangible plan to 
meet the particular approach and 
needs of these younger children. It 
is called "Safety Town." 

Traveling to and from school is a 
big part of a child's school day. It is 
therefore essential for children to 
learn safety rules before they attend 
school. 

"Just as the twig is bent, the tree's 
inclined" (Pope, in "Moral Essays") 
. . . this quotation could be said to 
be the theme and basis for "Safety 
Town." It is set up to teach or school 
prospective first graders in trafiBc 
safety and safety in general. The 
school authorities, health department 
and the city police department coop­
erate in the project, with the Police 
Traffic Department operating the 
school. 

With the ofiicers in uniform, the 
children soon learn that a policeman 
is their friend and guardian. 

The school creates interest and im­
parts safety knowledge and training 
hat will be valuable to the children 

>..^or a good while to come. It is basic 
training that comes when the recip­
ient is eager, alert, learns fast and 

Taken from 
A Guide for a Program to Meet 
the Needs of Traffic Safety for 
Ohio's Younger Children . . . 

Advanced by Ohio Department of 
Highway Safety 

James A. Rhodes Warren C. Nelsor. 
Governor Director 

retains what has been tau)?ht. Also, 
he has not acquired habits that must 
be corrected. 

History of "Safety Town" 
"Safety Town" was founded in 

1937 in Mansfield by Frend Boals, 
the first mounted traffic police officer 
there, and has been operated every 
summer since. It is now an estab­
lished function of the city and its 
government. It is still open for im­
provement suggestions. It is amply 
financed by grants from city funds. 
Police Recreation Club donations and 
other sources. 

Officer Thomas C. Hempfield, of 
the Mansfield Police Department, was 
in charge of "Safety Town" there for 
the 15 years prior to his retirement in 
1965. Captain James J. Goldsmith has 
been in charge since last December. 

Captain Goldsmith says that "Safety 
Town" has definitely contributed to 
the reduction of traffic accidents in­
volving Mansfield's school children. 

Dedication and Credits 
Citizens of Mansfield say: "We are 

proud of and grateful for our 'Safety 
Town.' We have helped others in 

starting ones in their communities, 
and are only sorry that more towns 
and cities don't have them. We want 
only to share." 

Warren C. Nelson, Director of the 
Ohio Department of Highway Safety, 
says: "Our state, this Department. . . 
all citizens of 'This Wonderful World 
of Ohio' are proud of this pioneering 
and pace-setting program of Mans­
field and its agencies and leaders, 
who have helped develop 'Safety 
Town.' We are therefore proud to 
have a part in disseminating informa­
tion of this vital traffic safety pro­
gram through this preparation. *' 

"So, to the citizens of Mansfield, 
to other 'Safety Town' cities in Ohio, 
to all little children everywhere . . . 
our state and Department dedicate 
this preparation as a guide to 'Safety 
Towns' in all of our communities. 

"For information and material about 
Mansfield's 'Safety Town,'" Director 
Nelson continues, "we are indebted 
to Frend Boals and Thomas C. Hemp-
field and the city's Police Depart­
ment; to the Honorable Paul Bush, 
its Mayor; and particularly to George 
H. Calhoun, Retired Field Repre­
sentative of The Industrial Commis­
sion of Ohio's Division of Safety and 
Hygiene, member of national Vet­
erans of Safety, and an indefatigable 
worker for a vital public cause." 

Suggestions for Successful 
"Sofety Town" 

Since "Safety Town" is usually 
operated on school and public play­
grounds during the summer, schools 

(Continued on page 14) 
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Ohio schools will have a new, 
effective Industrial Arts and Voca­
tional Education Safety Program 
at the high-school level, starting 
this fall. 

Last October 22 a Committee— 
consisting of Ohio teachers, and 
members of the Ohio Department 
of Education and the Division of 
Safety and Hygiene—met in Co­
lumbus to start work on this Safety 
Program. The material illustrated 
here is the result of their combined 
efforts. Most of the members of that 
Committee are p ic tured above. 
Present for the meeting were: 

Edgar Hare—State Department 
of Education, Columbus; Ray 
Mangus and Howard C. Ater— 
Chil l icothe High School; .Frank 
Darhng—Mt. Logan Junior High, 
Chillicothe. 

Stan Spring—Circleville High 
School; Glenn Botdorf—^Bedford 
Senior High School; George Swin­
dell and Eugene P. Rannigan— 
Canton Public Schools; Dorwin J. 
Laessle—Sandusky Pubhc Schools; 
Robert Poling—Lancaster Public 
Schools; John G. Vair and Robert 
A. Banzhaf—Kettering Fai rmont 
East High, Kettering; Wallace 
Barry—South High School, Akron; 

Jerry M. Froebe—Kenmore High 
School, Akron. 

James Rejniolds—^Dayton Public 
Schools; Ted Wiley—Paul Laiu--
ence Dunbar High, Dayton; Joseph 
Sposato—West Junior High School, 
Youngstown; Dennis Zinz—^Volney 
Rogers Junior High, Youngstown; 
William Jas. Bums—^Toledo Bow-
sher High School, Toledo. The fol­
lowing members from the Division 
of Safety and Hygiene are also in 
the picture: William S. Coulter and 
Arthiu- W. Moon. 

The purpose of the Safety Pro­
gram is two-fold in that it is de­
signed to aid in instructing students 
in on-the-job safety and thus pro­
tect them while they are learning, 
and to create and instill an aware­
ness and concern for safety that 
will carry over into industry later 
on. 

The Safety Program will consist 
of an illustrated Manual covering 
safety on-the-job in the following 
areas—those who prepared the dif­
ferent sections are also listed: 

(1) DRAWING 
Frank Dar l ing and Joseph 
Sposato 

(2) GRAPHIC ARTS 
Robert Banzhaf, George 

Swindell and Eugene Ranni­
gan 

(3) WOOD SHOP 
Wallace Barry and Jerry 
Froebe 

(4) INDUSTRIAL CRAFTS 
Glenn Botdorf and Howard 
Ater 

(5) ELECTRICITY and 
ELECTRONICS 
William Bums, John Vair and 
Ray Mangus 

(6) AUTOMOTIVE 
William Harsh of Hilliard, 
and Stan Spring 

(7) METALS 
Welding & Forge, Robert 
Poling 
Sheet Metal, Dennis Zinz 
Machine Shop, Ted Wiley 
Foundry, Dorwin Laessle 

(8) GENERAL SAFETY 
James Reynolds 

A series of six colorful, eye-catch­
ing shop safety posters, pertaining 
to material in the Manual, will also 
be distributed to all Industrial Arts 
and Vocational Education teachers 
in Ohio. 

For further informatioa contact:. 
Division of Safety and Hygiene 
700 West Third Avenue 
Columbus, Ohio 43212 
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GOODYEAR ATOMIC WAR ON ACCIDENTS CAPTAINED 
BY COMPANY-UNION SAFETY REVIEW COMMITTEE 

The following rutrrated sound-slide presentation, developed for Good­
year Atomic Corp. employes, may serve as a guide for your business. 

^ 

•
(5 SECONDS OF MUSIC) 

THIS PROGRAM HAS BEEN 
DEVELOPED TO REMIND YOU 

MOF A UNIQUE UNION-MAN­
AGEMENT AGREEMENT— 
WHICH AT THE TIME OF ITS 
CONCEPTION REPRESENTED M 
ONE OF THE FIRST A T - • 
TEMPTS OF UNION AND 
M A N A G E M E N T I N A N _ 
ATOMIC ENERGY COMMIS-| 
SION-OWNED CONTRACTOR- " 
OPERATED PLANT WORKING _ 
TOGETHER COLLECTIVELY • 
IN THE AREA OF SAFETY—" 
WITH THE PRIMARY GOAL 

I OF MAKING THIS AN ACCI-H 
IDENT-FREE PLANT. • 

0 

WE AT GOODYEAR ATOMIC 
FEEL THAT THE CREATION BFISST 
OF THE "SAFETY REVIEW • ^ 
COMMITTEE" INAUGURATED 
A PROGRAM WHICH MAY I 
ONE DAY BECOME COMMON-' 
PLACE IN INDUSTRY—ONE, 
WHICH WILL FURTHER T H E | 
ALL IMPORTANT GOAL OF 
REDUCING INDUSTRIAL. 
ACCIDENTS TO A MINI MUM. I 

SAFETY REVIEW OOl 

IN 1957—NINE YEARS AGO 
—IN THE AGREEMENT BE­
TWEEN GOODYEAR ATOMIC 
CORPORATION AND THE 
OIL, CHEMICAL AND ATOMIC 

_ WORKERS UNION, PROVI-
• SIONS WERE MADE FOR A 

JOINT SAFETY REVIEW COM-

B MITTEE, UNDER ARTICLE 
XIV, SECTION 4, WHICH 
READS AS FOLLOWS: 

" . . . A SAFETY REVIEW 
COMMITTEE SHALL BE ES­
TABLISHED CONSISTING OF 
SEVEN (7) MEMBERS: THREE 
(3) MEMBERS TO BE SE­
LECTED BY THE COMPANY, 
THREE (3) TO BE SELECTED 
BY THE UNION FROM THE 

•
FIVE SHIFT SAFETY REPRE­
SENTATIVES (WITH THE RE­
MAINING TWO ACTING AS 

• ALTERNATES), AND A NON­
VOTING CHAIRMAN TO BE 
SELECTED BY THE COM­
PANY . . ." 

* AS A RESULT, C. L. STEWART, 
SUPERINTENDENT OF THE 

•
SAFETY AND FIRE PROTEC­
TION SUBDIVISION, WAS 
DESIGNATED BY THE COM-

•
PANY TO SERVE AS THE 
NON-VOTING CHAIRMAN. 
THE UNION PRESIDENT AP-

wsateEmt POINTED REPRESENTATIVES 
'^ ^FROM A, B, C, D and O 

SHIFTS—R. L. DEVER AND 
W. W. HYLAND REPRESENT­
ING THE 700 DIVISION; R. 
E. MOORE ANi» P. W. 
WOOTEN REPRESENTING THE 
800 DIVISION; AND C. E. 
EUTON FROM THE 200 DIVI­
SION. REPRESENTATIVES 
APPOINTED BY THE COM­
PANY WERE C. L JENKINS . 
OF THE 400 DIVISION; W. [ \ 
F. CULP OF THE 700 DIVI- w ^ 
SION; AND J. B. MITCHEL-
SON OF THE 800 DIVISION. 
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• 
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THE FIRST MEETING WAS I 
HELD ON OCTOBER 18, 1957 ' 
I N T H E OLD T R A I N I N G ] 
BUILDING. A T E N T A T I V E I 
SCHEDULE OF M E E T I N G 
DATES WAS SET TO AFFORD I 
SHIFT SAFETY REPRESENTA-' 
TIVES EQUAL OPPORTUNITY , 
TO A T T E N D M E E T I N G S 
WHEN THEIR SHIFT WORKED 
DAYS. , 

UNION RSPRFSENTATIVES 

C t .OTOH 
I 0 ITKIHS 

10 1 MUltl 
( > SltCltVIS 
I I WIIIUM 
C > lOHIINI 
G I KcCONNIU 

1 0 I (HIS 
H M UVS 
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I H niCH 

w w muijS 
_ I « SHirWoii 

• I I a n — 
• 1 HIT. 

». n a 

2S6 

nk 
•Ok 
2U 
2!» 
711 
;ii 
III 
; n 
m 
111 
731 
731 
731 
731 
731 
731 

c I UIIUMC' m 

1.1, wu _ i n 
s MwiiT,^ m 

> I moM ' tio 
I n j M M W no 

w i ma 
I . * HUS 
k H ancH 
r. %. vumtiM 

« r siiraii 
w J pwinTOii 
p • woona 
I I miK. M. 
I t nHasoii 
S I IIKSiU 

BEN KALMON, SUPERVISOR B 
OF THE I N D U S T R I A L H Y - • 
GIENE AND HEALTH PHYS­
ICS D E P A R T M E N T , W A S • 
ASKED TO ACT AS S E C R E - • 
TARY TO THE NEWLY OR­
GANIZED SAFETY REVIEW • 
COMMITTEE. HE HAS ACTED • 
I N THIS CAPACITY SINCE 
THAT DATE, WITH H. M. H 
MclNERNEY OF THE SAME • 
D E P A R T M E N T SUBSTITUT­
ING I N HIS ABSENCE. 

ISIONAL REPRESENTAin^S 

I 
I 
I 
I 

I 
• 
• 

T H E 1 9 6 3 A G R E E M E N T 
ALTERED THE COMPOSITION 
OF THE COMMITTEE'S REP­
RESENTATION. ARTICLE XIV, 
SECTION 4 WAS CHANGED 
TO READ AS FOLLOWS: 
" . . . A SAFETY REVIEW COM­
MITTEE SHALL BE ESTAB­
LISHED CONSISTING OF SIX 
(6) M E M B E R S : THREE (3) 
MEMBERS TO BE SELECTED 
BY THE COMPANY, THREE 
(3) TO BE SELECTED BY THE 
U N I O N F R O M T H E F IVE 
SHIFT SAFETY REPRESENTA­
TIVES (WITH THE REMAIN­
ING TWO ACTING AS ALTER­
NATES) . . ." 
C U R R E N T U N I O N REPRE­
SENTATIVES ARE JIM FOS­
TER OF THE 200 DIVISION; 
BILL FARLEY, BUCK MILLER 
AND EDGAR NICHOLS OF 
THE 700 D I V I S I O N ; AND 
HUGH BURNETT OF THE 800 
DIVISION. R E P R E S E N T I N G 
SUPERVISION ON THE PRES­
ENT SAFETY REVIEW COM­
MITTEE ARE: CLYDE FRENCH 
OF THE 200 DIVISION; JERRY 
ALTHOUSE OF THE 700 DlVi-
SION; AND BOB ZEEK OF 
THE 800 DIVISION. 

• 
• 
• 
I 

:nT« (IB 
lUY r a * « 

G. D. tlTHOI 
S. «. CEOIGt 
D. J. ZniNSH M l 
I . M. ZEEK m 
i. i. NirontsoN no 
I . W. K N U W n o 

H. GEHVA n o 
N. I . m U Y 
D. I . JONES 
I . *.N011 

UNION MEMBERS 

COMPANY MEMBERS 

MEETINGS ARE SCHEDULED 
TO BE HELD MONTHLY. THE 
ONLY TIME A M O N T H L Y 
M E E T I N G IS N O T HELD 
AS SCHEDULED IS WHEN 
NEW MEMBERS ARE BEING 
T R A I N E D , SUCH AS IS 
SHOWN HERE. EACH NEW 
SHIFT SAFETY REPRESENTA­
TIVE A P P O I N T E D TO THE 
COMMITTEE IS GIVEN BRIEF 
TRAINING BY THE SAFETY 
DEPARTMENT, BY FIRE PRO­
TECTION, AND BY THE I N ­
D U S T R I A L H Y G I E N E A N D 
HEALTH PHYSICS DEPART­
MENT. THESE TRAINING SES­
SIONS ARE INFORMAL AND 
AFFORD NEW MEMBERS OF 
THE COMMITTEE THE OP­
PORTUNITY TO ASK QUES­
TIONS AND OFFER SUGGES­
TIONS. THE FIVE PRESENT 
MEMBERS HAVE RECENTLY 
RECEIVED TRAINING. 

1
^ ^ ^ ^ 9 5 7 - 1 9 6 5 ^ _ 
^ p ^ M E M B E R S V « r | SINCE 1957—56 EMPLOYES 

» L y ci»»uK^ " HAVE SERVED OM THE COM-

•
UNWN suraviaoH M I T T E E E I T H E R A S R E G U L A R 

200-5 200-3 • OR ALTERNATE MEMBERS 
— - — 3 5 AS SHIFT SAFETY REP-

•
R E S E N T A T I V E S A N D 2 1 
MEMBERS OF SUPERVISION. 

700- IS 
800- 12 

3S Total 56 

400-4 
700-6 
800.» 

21 

G E N E R A L L Y — S U B J E C T S , 
PROBLEMS, OR I N C I D E N T S 
WHICH ARE PRESENTED FOR 
DISCUSSION BY THE COM­
MITTEE FALL INTO TWO 
CATEGORIES—THE REVIEW 
OF SAFETY RELATED DFIwl-
SIONS, AND SAFETY RE-

•
LATED OBSERVATIONS OF 
COMMITTEE MEMBERS OF 

.. REFERRED INCIDENTS OR 
^OBSERVATIONS BY EM-
• PLOYES. 

{Continued on next page) 
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(Continued from page 11) 

EMS DISCUSSED I ir". 
Mptfi n fl riwy IMIra j ^ 

SUBJECT ACTIVITY 
BY YEAR 

TO DATE, THE COMMITTEE 
HAS DISCUSSED AND AT-
TEMPTED TO RESOLVE 273 
QUESTIONS, PROBLEMS, 
AND/OR INCIDENTS PRE­
SENTED IN REGULAR MEET­
INGS. THESE QUESTIONS, 
PROBLEMS, ETC., INVOLVED 
THE FOLLOWING: (a) RE­
VIEW OF SHIFT SUPERIN­
TENDENT DETERMINATIONS 
—4; (b) SUBJECTS DIRECTLY 
RELATED TO SAFETY—153; 
(e) SUBJECTS OF A POLICY 
NATURE—73; AND (d) SUB­
JECTS OF A MISCELLANEOUS 
CHARACTER—43. 

ITEMS DISCUSSED BY THE 
COMMITTEE THROUGH THE 
YEARS HAVE FLUCTUATED 
CONSIDERABLY, WITH THE 
PEAK YEAR BEING 1958 FOL­
LOWED BY 1959 AND 1965. 
WE FEEL T H I S GRAPH 
CLEARLY INDICATES THE 
ACTIVITY OF THE SAFETY 
REVIEW COMMITTEE. 

THERE ARE MANY, MANY 
EXAMPLES OF AN INFINITE i> 
VARIETY WHICH COULD BE»< 
SHOWN TO ILLUSTRATE THE 
FINE WORK THE SAFETY -"i 
REVIEW COMMITTEE HAS, 
DONE. A GOOD EXAMPLE IS 
THE GUARD RAIL INSTALLED | 
AT THE X-IOSA PORTAL AND v f 
VEHICLE ENTRANCE TO 
SAFEGUARD PEDESTRIANS, r^ 

la*; 

am 

ANOTHER SIGNII^JCANT 
CONTRIBUTION HAS BEEN^I 
ADDITIONAL GUARDING OF 
ROTATING EQUIPMENT IN«^ 
THE X-tOO FACILITY AHOfi 
THE GUARDING OF THE 
SHAFT OF THE SLUDGE PUMP^ 
AT X-611. 

Mr. 

'¥^'^^^ 

GOOD, SOUND SAFETY PRAC- ^ 
TICES NEVER LEAVE ANY-I ; 
THING TO CHANCE OR LUCK. ^ 
THEREFORE, THE COMMIT­
TEE FELT IT WISE TO LOWER 
THE BOOMS OF ALL MOBILE 
CRANES NOT IN FREQUENT 
USE. 

TRAFFIC AGAIN—AFTER THE 
RESURFACING OF THE 108-A 
AND 108-B PARKING AREAS, 
MANY CHANGES WERE 
MADE. AS A RESULT, THE 
COMMITTEE'S ATTENTION 
WAS IMMEDIATELY CALLED 
TO THE FACT THAT A "STOP 
HERE ON RED" SIGN WAS 
NEEDED AT THE INTERSEC­
TION OF THE RAMP AND 
NORTH EXIT LANES. 

WHEN RE-MARKING THE 
^ PARKING AREA, THE COM-
I MITTEE ALSO R E C O M -
' MENDED AN INCREASE IN 

THE WIDTH OF PARKING 
SPACES. 

% IN THESE PAST YEARS AT -^^ 
^GOODYEAR ATOMIC, WE^ t 
. HAVE SEEN MANY ACCOM-^^^ 
\" PLISHMENTS AND MUCH 
'•'̂  PROGRESS IN ALL AREAS. 

WE, AT ONE TIME, REPRE­
SENTED THE SAFEST GOOD-
YEAR PLANT WORLD-WIDE. 
BUT—RECORDS ARE MADE 

; i TO BE BROKEN. WE SIMPLY 
'"• HAVE TO ESTABLISH OTH-
„„ ERS. WE HAVE RISEN TO 
p, EVERY OCCASION. THE 

BLOODMOBILE—WE GIVE 
'• MORE BLOOD PER VISIT 

THAN MOST SURROUNDING 
< ^ CITIES—THE UNITED FUND 
fe —YOUR EFFORTS ALWAYS 

REPRESENT A MAJOR CON-
W TRIBUTION IN YOUR COM-

MUNITIES. ALL THESE 
m THINGS CAN BE ATTRIB-
^ UTED TO BUT ONE THING— 

THE DESIRE AND WILLING-
m NESS TO COOPERATE AND 
^^ WORK TOGETHER. ALL IN 

ALL—WE FEEL THAT THESE 
H THINGS EXEMPLIFY THE 

SAFETY REVIEW COMMIT-
m TEE. 

VEHICLE AND TRAFFIC 
SAFETY REPRESENTS A NA­
TIONAL PROBLEM. THE 
NORTHWEST CORNER OF 
X-746 HAD A BLIND SPOT 
FOR TRAFFIC HEADING 
NORTH AND SOUTH AROUND 
THE BUILDING. THIS WAS 
CORRECTED WITH THE USE 
OF A MIRROR. u 

THE 
O 

12 MONITOR AUGUST 1966 



t 
JHiS SMV M/ ^ O U R LIFE 

New slow-moving vehicle emblem is displayed 
on this form tractor and disc to alert motor-
tets approaching from behind. The fluorescent, 
reflecting triangle can be seen from a great 
distance, day or night. It was developed and 
designed at OSU under o grant from the 
Automotive Safety Foundation. 

Motor vehicle (MV)-tlow moving ve-
hide (SMV) collisions ore a 'round-the-
clock problem. They occur mostly on 
good, open highways, during daylight, 
nice weather, and mUhwit the motor­
ist's view being obstructed. Rear-end 
collisions predominate, and account for 
most of the fatalities, injuries and prop­
erty damage. Positive recognition of the 
SMV by the motorist at a safe distance 
will reduce the number of such acci­
dents. 

The foregoing was token from "Perti­
nent Facts Regarding the Slow-Moving 
Vehicle Emblem" by W. E. Stuckey, 
tender. Safety and Emergency Pre-

^redness. Cooperative Extension Serv­
ice, The Ohio State University and 
K. A. Horkness, Instructor, Agricultural 
Engineering, OSU. The bulletin was pre­
pared in cooperation with the U. S. 
Department of Agriculture, Cooperative 
Extension Service, Roy M . Kottmon, 
Director. 

The bulletin further stated that, to 
establish an effective and practical 
means of identifying SMVs, research 

was conducted by OSU's Department of 
Agricultural Engineering and the Ohio 
Agricultural Experiment Station. The 
project was sponsored by the Automotive 
Safety Foundation. Research consultants 
included professional staff of: Nationol 
Safety Council; Ohio State Highway 
Patrol; Ohio Bureau of Motor Vehicles; 
OSU's Institute for Reseorch in Vision, 
Department of Civil Engineering, De­
partment of Industrial Engineering and 
Cooperative Extension Service. 

The product of this research was a 
unique, triangular SMV emblem which 
communicates to motorists the lurking 
danger through unique color and shape 
recognition. 

According to the Ohio Farm & Home 
Safety Committee, Inct during dayliqht, 
when most of the MV-SMV collisions 
occur, the bright fluorescent orange of 
the SMV emblem is the most visible 
color available; at night the reflective 
red border of the emblem glows bril­
liantly in the poth of approaching auto 
headlamps. 

The 106th General Assembly of the 
State of Ohio enacted legislation requir­
ing the use of this SMV emblem. The 
legislation was effective starting April 1 
of this year. 

The use of this emblem is restricted 
to slow moving (25 mph or less) vehicles 
—farm machinery, other machinery and 
horse-drawn vehicles—and its use on 
any other type of vehicle or stationary 
objects on the highway is prohibited. 

As a result of the Ohio research, the 
Stuckey-Harkness bulletin cont inues , 
many adult and youth organizations 
have "organized SMV safety programs, 
and ore working to gain adoption of the 
emblem throughout the United States 
and Canada. Everyone's support is 
needed. . . . 

"Whether we are M V or SMV oper­
ators, the (SMV) emblem is an important 
safety aid which some day, or night, 
may save our life." 

CHILPACO SETS RECORD, SETS SIGHTS 
ON ANOTHER ALL-TIME SAFETY MARK 

V.'hen employes of the Chillicothe Paper Co. recently surpassed two million manhours without o 
lost-time injury, officials of The Mead Corporation offered a new challenge—"Why not break 
Nie all-time safety mark for the entire corporation?" That was set several years ago by Mead's 
"hillicothe Division, some 2,t63,IM manhours without a lost-time injury. Holding a sign acknowl-

Mbcdging that mark is Chilpoco Operations Manager O. C. Christiansen. He b flanked (left to right) 
by Corporate Director of Safety Francis Wagner; Area Manager Warren Henricks; Plant Security 
Manager Ralph Myers; John McHorg and Dale Shoemaker, representatives of tlie plant Safety 
Committee. On the table are awards earned by Chillicothe Paper Co. recently, including two from 
The Industrial Commission of Ohio. 

RECORO-SiUAS^iNG 
OHIO SAFETY 

CONGRESS SET 

Here are miniature samples of 
many of the excellent pictures 
taken by Division of Safety and 
Hygiene photographers Don Eddie 
and Dennis Cherry—at the 36th 
All-Ohio Safety Congress and E;c-
hibit in Columbus, and published 
in the June MONITOR. 

Some 4,400 people attended the 
section meetings at this year's 
bigger-than-ever Safety Congress, 
sponsored by the Division of 
Safety and Hygiene. 

However, 5,000 are expected at 
the 37th Annual All-Ohio Safety 
Congress—to be held next May 2, 
3 and 4— ât the Sheraton-Columbus 
Motor Hotel in Columbus. 

Also, several new section meet­
ings will be added, the exhibit area 
will have a new look and will again 
be janmied to capacity. 

Over the past several years the 
following conferences and sections 
have been added to the Congress: 

Conferences— 
All-Ohio Industrial Fire Pre­
vention Conference; Annual 
Meeting of Ohio Committee 
for Highway Safety in Co­
operation with Ohio Depart­
ment of Highway Safety. 

Sections— 
Plastics; Campus Health and 
Safety; Machine Shop; Print­
ing and Publications; Tree 
Services; Hospitals. 

The outstanding success of the 
All-Ohio Safety Congress is due to 
the excellent cooperation between 
labor, management, trade groups 
and associations concerned with 
on-the-job safety. 
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(Continued from page 7) 
and cit\' playground departments are 
the most likely groups to sponsor the 
activity. However, other civic organi­
zations might well sponsor it. 

"Safety Town" seems to be most 
.suited for children about ages 4-8. 
Programs are carried on chiefly for 
children 4'/i to 6 years of age. 

Since "Safety Town" is usually held 
out of doors, the weather must be 
favorable. Aside from that, the activ­
ity can be carried on during any 
periof' • i the year. Class periods 
shor je short. 

The space used should be away 
from traffic. The ground must be hard 
and smooth. School playgrounds are 
the most satisfactory. The setup might 
also be laid out on a gymnasium floor 
during inclement weather. 

Staff 
At Mansfield's "Safety Town" two 

supervisors are needed. A patrolman 
is responsible for the transportation, 
equipment and teaching on "Safety 
Town." A second supervisor, with 
teacher training, is needed to work 
with the teachers. 

A classroom teacher is needed for 
every 30 children. 

"Safety Town" personnel, who 
should be young, are trained by the 
patrolman in charge. 

Layour 
Mansfield's "Safety Town" layout 

includes grass plots, sidewalks, streets, 
together with the standard method of 
marking crosswalks, intersections and 
trafiic lanes. A standard traffic light, 
at the main center intersection, oper­
ates in the proper sequence. Minia­
ture buildings are placed at various 
spots to provide a realistic appear­
ance. This is laid out to represent a 
segment of a modem citys streets 
and associated trafiic pattern. 

Sample Schedule 
Mansfield's training program in­

cludes the use of tricycles simulating 
motor vehicles, pedestrian training 
and other trafiic safety measures. 

1:30 p.m. Group A outside on 
"Safety Town." Part of 
the children on "Safety 
Town" while the teacher 
has the rest of the group 
playing games. Group B 
inside the building has 
roll call, safety lesson, 
safety songs, art work 
and a story period. 

2:30 p.m. Group B outside 
Group A inside 

On rainy days the lesson must be 
emphasized since there is no practical 
application of that day's work on 
"Safety Town." Quiet games, stories, 
drama and finger plays replace out­
side activities unless you have access 
to an activity room or gym. 

Safety talk given by police officer 
on week of graduation. 

Objectives 
Children are taught how to behave 

as pedestrians and as drivers; they 
are taught the basic attitudes toward 
living and working with people and 
caring for things. These attitudes are 
important in helping them later when 
they are taught to drive. 

For realism, cars must be brought 
into the picture in the same manner 
traffic is found on cit>' streets. 

One group of children can take the 
part of motorists to drive the cars or 
tricycles back and forth between in­
tersections. The rest of the group re­
main on the sidewalks and act out 
the part of pedestrians in crossing the 
streets at the proper time. 

What They Should Learn 
Before any of the acting takes 

place it is desirable to discuss with 
the children the proper way to cross 
the street, the meaning of signs, 
signals, and certain courteous habits 
which should be formed by drivers 
and pedestrians. A discussion of these 
points should cover completely the 
following: 

• The meaning of the red, amber 
and green in a traffic signal and 
what drivers and pedestrians 
should do when they see these 
signals. Illustrate widi lights or 
colored cardboard. 

• Drivers should stop before they 
get to the crosswalk. 

• Drivers should always yield the 
right-of-way to the pedestrian. 
Even when the pedestrian is 
going against the red light, the 
driver should be careful not to 
hit him. 

• Pedestrians, when waiting for 
cars to go by, should wait on 
the curb. 

• Pedestrians should cross oidy in 
the crosswalk. 

• Pedestrians should watch for cars 
in both directions when crossing. 

• Cluldren operating cars as driv­
ers should stop for a red or 
caution hght back of the cross­
walk. 

• Children as drivers making turns 
on green should wait for pedes­
trians to cross. 

• Children as drivers making turns 
or stopping should give proper 
hand signals. 

The more realistic the adventure is 
made, the greatc-i will be the interest 
of the children and the more likely 
they are to learn. 

Awards and punishment may be 
used to a certain extent. Those who 
follow best the traffic rules taught 
should be permitted to operate the 
toy cars. Those who are driving cars 
and violate any of the rules should 
have the privilege of driving taken 
away from them while other children 

who have been pedestrians should 
then be allowed to drive. .̂̂  

When tricycles or cars tangle, 
teachers should point out why tney*̂  ' 
upset and explain how other people 
have rights and each drivei must be 
aware of them. Instilling in tiie chil­
dren that they must be responsible 
for their own actions is one of the 
most important principles of "Safety 
Town." 

Children can be taught at "Safety 
Town" to play out the rules they 
should have been taught at home 
about riding in the family car. Tl̂ ey 
should be taught to respect a parent 
who must have complete freedom to 
handle the car and who should not 
have to be preoccupied with disciplin­
ing children. Children can be taught 
how to play the old game of "I See." 
And they should always be strapped 
into seat belts or harnesses. 

Equipment Necessary 
Much of the instruction can be 

given by means of a few lines on the 
ground and some wheel toys brought 
by the children from home. A lack of 
money need not hinder the putting 
on of a very effective program. If toy 
cars are to be used, at least six or 
eight should be obtained. 

About half-size replicas of standard 
street and highway signs should be 
used. 

The children should be taught th^^ 
meaning of each sign and they should 
act out situations which would show 
that they know what the various signs 
mean. 

It is important to have a traffic 
signal. The complete signal cycle 
should be shortened to about 30 sec­
onds. If an electrical traffic light can­
not be obtained or made, a square 
cardboard box, two opposite sides of 
which are painted red and the other 
two green, can be mounted on a 
4-foot stick. A traffic light can be 
simulated by having a person stand 
and hold the box, turning it a quarter 
of a turn about every 15 seconds. 

Stage settings which represent 
buildings and store fronts add realism 
to the setting. 

GRADUATION DAY 
Parents of "Safety Town" 

Children Invited 
1. The classroom supervisor gives 

a brief talk on the origin and 
purpo.ses of "Safety Town." 

2. Under the direction of their 
teachers the childrei. give the 
safety rules and sing safety 
songs. The art work is displayed 
in the classroom. 

3. introduction of the staff. 
4. Certificates of attendance are 

piesented by a member of the- - . 
Police Department. \ ) 

5. A demonstration on "Safety 
Town" of the children riding 
and walking. 
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QUESTION & ANSWER PERSONALITY PROFILE 

/ 

DivitiM af Safety mmi Hyfliww 

l i ^ ^ ^ mmi CoNStractioN WMIC, ' 4 M W J«N. 2, 1953, Stctkw 331, I am imwiriiii 

V|NM fl COWCfOTV V 9 M IV^WtVt Mn9ty M M S tWftaCCS Willi CMK^ #tc*# IIMtSnW With 

"HM "IxM^tiM" it «!•» M 4 M S . 
# M i M w% pMCMd 19 PC INff9CMM4 9S IV tMS pttftlClil^ff WW9#f« AWWMMf fflM 

cwiifwy af fMf wipaww. I «» 

vaty fffwiy yaat^ 
O K W t . Schcmr 

Mr. 

This is in nply t« yaar lalter rafarAiif sitp laMtrs, an^ tafaifiiig ta H M la^aiia 
NMNts af Stata af Oliia lallaHN Na. 202: "St̂ acific Safsty Ra^aiiar/MMls Ratatiai f 
laiMiaf L«<i Caattnictian Wafk," Sactiaa 3 3 \ an partalila sta^ UMtn. I aiaiawa 
yaa have lafaraaca la Hi« sfan^rrf sfa^ laMar as iiisatiaws< ia aar JacHaa 332. 

SacHoa 332 statas HM» "All M 4 a n with tprta^iaf basas sach as sta|i aad tiasHa 
laMars sfcal̂ l ba e^aippad with spiaadars ta haM hasas riai4 whaa i« apaa paiitiaa." if 
sach is thf casa, thaa it is aat a ra^aireaiaat that thay ba maippa< with safaty thsst 
as par Sactiaa 331. 

Tha stability af a stap laMar which waaM ba a<a4 aa a caacrata basa, as yaa 
Hata, win 4apa«4 ispaa tha ape atiaf aMchenisM ami tha tifbtaass af thasa psiala 
rathar than safaty thaas. Hawarar, if a stap M4ar «k>MiM ba asM aa saft fiaaa^, thaa 
safaty shaas waaM 4istribata tha Iaa4 om tha giaand c bit fcaltar aadi waaM aat ba sa 
apt ta tip ia tha tfiiactiaa af a saft spat ia tha tiaaad. Vhis is aMialy aa apiaiaa mtd is 
aat a nt^airaaiaat. It is jast plaia csaiaisa saasa. 

Yaars vary traly, 
Jaha F. Krfaaaar, CMaf 
Eafiaaariaf aa4 Hygiaaa 

I HOME TRAINING, SCHOOL SAFEH PATROL 
CAN REDUCE DANGER TO CHILD FOR LIFE 

by Warren C. Nelson, Director, 
Ohio Dep't of Highwav Safety 

Safety education is the best "preventive medidne" against your child 
having an accident. Safety isn't "inborn"; it must be taught 

The trip to and from school is a big part of a child's sdiool day. It can 
be dangerous if the child has not received proper instruction in safety 
practices. 

Parents have the responsibility to teach their children basic safety 
practices before they begin school. Crossing properly at intersections, obey­
ing signals and police o£5cers and being orderly are important— f̂or your 
child's safety and your own peace of mind. 

The School Safety Patrol, sponsored by the Americm Automobile 
Association siiice 1922, provides an invaluable service to your community. 
Patrol members make travel to and from school safer for your child. At 
the same time, they remind schoolmates of safe walking rules by constantly 
setting good examples. The rules of safe walking are formed and become 
automatic for the other school children. 

In many communities, our State Highway Patrolmen assist in the forma­
tion and training of School Safety Patrol members. The prestige of being 
selected a Patrol member encourâ ês children to know and practice 
pedestrian safety. 

The School Safety Patrol benefits not only the child and school but 
also every person in the communit)'. Studies show that tra£Bc accidents 
involving children ages 5-14 decrease where there is a School Safety Patrol 
in operation. 

Encourage your child to follow the example set by Patrol members. The 
lessons he learns will last a lifetime. 

Wilfred L. Wilson 
Wilfrad Wilsea af Calaaibas is a 

Divisiaa of Safaty mmi Hygicaa Raprt-
taatative nm Schaals aa4 Villatas far 
25 caaatias ia saathcra aad aarth-
ccatral Ohia. 

Wilfred was edacatca ia the Saiith-
fieM pablic schaals. He was aa aat-
staadiag faatball player at StaabeaTille 
Hi«h Schaal. 

After pradaatiafl fiaai tha Cartis-
Wrif bt Traiaiafl Pref raai ia Laber mmi 
ladastrial mmi Pablic Relatiaas ia Air­
craft, Wilfred was preaialed ta FereaMm 
aad rtaiaiaed far a periad af six years. 
He saperviied iastractiaas far aaipleyas 
ia the variaas phases af Aircraft As-
saaibly froai start ta caaipletiaa b * r 
iaf aiaay depattaneats af the piaa,. 

A caafeaial fellaw with a ttiaa^ 
ihterest ia haaiaa relatiaas, Wilfrtd 
jaiaed tha Divisiaa ia 1951—la assist 
ladastrial ArH lastractars to Papll 
Safa r̂* 

He has twa daaflhtars aad 12 fraad-
childrea. He eajays athletics aad tparts, 
particalarly faethali aad baseball. 

( 

Atyee hsey awd y— ha 
WhM yM lift ywi thmiM kiMW 

T« kMp tlMir tamd cl«M 
Utt ymtr beck briaf ywi WMI 

r-^/nQuotli '̂ ir âfttg' 
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Farm Business Management, A Sample Procedure for Organizing 
Course Outlines. 

Fuller, Gerald R, 
Illinois Univ., Urbana. Div. of Agricultural Education 
Pub Date - Jul63 
MF AVAILABLE IN VT-ERIC SET 23p. 

*FARM MANAGEMENT, *CURRICULUM GUIDES, *CURRICULUM PLANNING, 
*VOCATIONAL AGRICULTURE, INSERVICE TEACHER EDUCATION, 

The purpose of this material is to stimulate thinking in inservice 
teacher education courses, and to illustrate one way in which the 
subject area could be organized. It was developed by a jeacher 
educator for use in a 3-day course for 10 vocational agriculture 
teachers. Guiding principles in organizing a course emphasize good 
objectives, teaching procedures, and learning experiences. The 
degree of emphasis placed on farm business management instruction 
in the total vocational agriculture program Increases from 
beginning to advanced groups. Emphasis changes from the 
individual farming program to the total farm business. The 
organizational approach is related to the financial aspects and 
profit motive of farming. The sample 4-year course outline is 
arranged by years, and the units or problem areas include 
management abilities, resource inventory, efficiency measurement, 
data gathering, business analysis, business inventory, accounts, 
account summarization, alternative income possibilities, credit, 
success measurement, budgeting, property transfer, and insurance. 
A sample outline for adult farmer classes covers similar material 
more briefly. (JM) 
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F O R E W O R D 

The author prepared this material for use in a three-day course 

on farm business management conducted at the University of Illinois 

for ten teachers of vocational agriculture. Each of these teachers 

then conducted a similar one-day course which was attended uy teachers 

of vocational agriculture in Illinois. This material was presented as 

a sample procedure for organizing course outlines in the area of farm 

business management. The main purposes of this material were tc: 

(1) stimulate thinking and (2) provide a guide ^ich illustrated one 

of the many possible ways in which farm business management instruction 

could be organized. 
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FARM BUSINESS MANAGEMENT 

A SAMPLE PROCEDURE FOR ORGANIZING COURSE OUTLINES 

INTRODUCTION 

The need for systematic instruction in farm business management is 
greater today than it has ever been. The farmer, off-farm agricultural 
worker, and agricultural leader of the future must know more than Just how 
to raise livestock, grow crops, or operate and maintain farm machinery. 
These people must also know how such technical knowledge and ability can be 
organized for the most efficient operation of a farm business. As you look 
at farmers today, it is often possible to Identify several individuals who 
possess about the same amount of technical "know how," but the farmer who is 
best able to understand and apply sound farm business management decisions is 
the most successful farmer. 

This saiqple procedure is presented aa a guide and should not be 
considered as a complete plan for a course outline. However, teachers should 
find this material helpful in planning course outlines for their communities. 

GUIDING PRINCIPLES 

The development of guiding principles for teaching farm business 
management is essential in planning a course outline, the identification 
of such principles gives purpose and direction to the farm business 
management phase of the vocational agriculture program. 

Good guiding principles take into account both educational procedures 
and subject matter content. Ihe following principles illustrate one 
possible guide for developing the farm business management phase of a course 
outline. 

[ 



lofltruction in Farm Business Management Should: 

1. Contribute to the training of future farmers, future off"farm 
agricultural workera* future students of post high school 
agricultural education institutions, and present farmers. 

2. Be continuous throughout the total vocational agriculture program, 
developing basic knowledge and abilities during the four year 
In-school program and advanced knowledge and abilities in the 
adult and young farmer phases of the program. 

3. Be organiaed by years, taking into account the needs, abilitiea, 
readiness, and opportunities of in-school students, young farmers, 
and adult farmers. 

4. Be taught in terms that in*school students, young farmers, and 
adult farmers can underatand and relate or apply to their own 
situation. 

5. Be Integrated into the farm production and farm mechanics phases 
of the vocational agriculture program. 

6. Provide for learning es^eriences by starting with the "siiq>le" 
and progreasistf in a logical sequence to the "cooplex." 

7. Provide for learning experiences through farming program productive 
enterprises and planned agricultural experiences related to the 
home farm buainess. 

8. Relate the farming program productive enterprise to the study of 
the home farm business. 

9. Use the study of farm business management at the adult and young 
farmer level aa the basis for identifying problems of management, 
production, and farm mechanics • 

10. Place emphaals on educational outcomes rather than on providing 
service to students and farmera. 



DEGREE OF EMPHASIS 

The degree of eiqihasis placed on farm business management instruction 
would vary throughout the total vocational agriculture program. The 
following two charts illustrate this idea. 

Figure 1 

0B6BEE OF BffHASIS PLACED ON FARM BUSINESS MANAGEMENT 
INSTRUCTION THROUGHOUT THE TOTAL VOCATIONAL AGRICULTURE PROGRAM 

Degree 
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1st Year 2nd Year 3rd Year 4th Year Young and Adult 

Farmers 
Vocational Agriculture Program 

F&rm business management instruction should be included throughout 
the in-school phase of the vocational agriculture program. As students 
develop the needed knowledge and abilities through classroom instruction 
and agricultural experiences, the emphaais on farm business management 
should increase (see Figure 1). The greatest emphaais on farm business 
management instruction should occur when students are most closely 
associated with the management of a farm business, i.e. the adult and 
young farmer programs* 
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F'.gure 2 

DEGREE OF EMPHASIS PLACED ON FABN BUSINESS MANAGEMENT 
INSXRUCnCII THB0U6H FARMING PROGRAM PRODOCTIVE ENTERPRISES 

AND THE 1 0 1 ^ FARM BUSINESS 

4V 

I 
Degree • 
of ** 

Btaphaais 0 

Farming Program Enterprise y 

Total Farm Business Experience 

± i. 
1st Year 2nd Year 3rd Year 4th Year Youag and Adult 

Farmers 
Vocational Agriculture Program 

Instruction in farm business management ahould be moat closely related 
to the student's farming program productive enterprises during the early 
phases of the vocational agriculture program. An introduction to the 
management of the whole farm business should begin early in the program as 
part of the planned agricultural experiences of the student. As the student 
progresses, farm bv^iness management instruction should increasingly 
emphasize the total farm business and its relationship to the farming 
program productive enterprise. Young and adult farmer farm business 
management instruction should be primarily concerned ifith the total farm 
business. 
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ORGAWZAnomL APPROACH 

Fani business nanageottnt has been defined as, "The ability to organise 
a farm business to provide high continuous profits consistent with family 
iielfare." The success of a farm buainess is usually measmed in terms of 
financial prosperity. Farmsrs are in business to mske money, and the degree 
to which they accomplish this goal usually indicates to them how %iell they 
are operating their farms. Financial success is the core around which 
instruction in farm business management can be developed. 

A farmer generally approaches the problem of farm business management 
by considering: 

1. Uhat there is to work with (business resources). 

2. How well these resources are being managed (business efficiency). 

3. Nhere the money came from (business receipts). 

4. Where this anney went (business expenses). 

5. How successful the farm buainess wes (financial success). 

6. How the farm buainess can be improved (business analysis). 

This approach is well adapted to farm business manag^wnt inatruction 
in the total vocational agriculture program. The use of this approach 
provides the basis for developing problem areaa in farm business management 
appropriate to the learner'a level of knowledge, ability, and opportunity. 
Furthermore, it is possible to logically integrate farm business msnageownt 
inatruction with farm production and farm mechanics. 

L 



SAMFLB FOUR-YEAR COORSB OOTUHB 

The following saaiple four-year course outline Is provided as a aeaos 
for further clarifying the foregoing aaterlals. Soa« saaples of content 
have been Included, but they are not coofilete. Teachers should develop 
their course outlines to aeet their local situations and to be coopatlble 
with their aethoda of teaching. Ihls saaple la but one way In which 
Instruction could be organised. 

Ihe problea areci listed In this senile course outline atteapt to 
provide for learning through agricultural experiences. The student's 
experiences with faralng prograa productive enterprises and the tuval fara 
business have been Integrated. An atteapt has been aade to provide for the 
Integration of business aanageaent Instruction with production agriculture 
and fara aechanlcs. Ihe four-year prograa begins at the student's level and 
progressively develops to the point where he has the knowledge, abilities, 
and opportunities to relate Instruction to the hoae fara business. A student 
%ttio haa limited or no opportunity to relate the Instruction to a hoae fara 
should be helped to aake arrai^eaents so these experiences will becoae 
available on a cooperating faraer's fara. 

There are aeveral problem areas which are llated but once In this 
outline. Ihls does not aean the students would not continue to gain these 
experiences. Rather, these experiences would be gained »» part of other 
problea ar^aa,through faralng prograas,and the like. 

First Year (7oc. Agr. I) 

Problea Area! Oeteralnlng the fara business aanageaent abilities a 
faraer or off-fara agricultural worker must possess. 

1. What la fara business asnageaent? 

a. Definition: Ihe ability to organise a fara business to 
provide high continuous profits consistent with faally 
welfare. 

b. 

2. How can a knowledge of fara business aanageaent help us? 

a. Coablnatlott of crops to grow. 
b. Rinds of livestock to produce. 
c. Level of crop yield end aniaal production to attain. 
d. Slae of enterprise. 
e. Efficient use of labor and machinery. 
f. Buildings to fit the fara business. 
g. Soil conservation prograa for the fara. 
h. Use of fara business capital. 
1. Insurance protection for the fara business. 
J. 



3. What do we need to know about the farm business? 

a. What farm business resources are available (what there is 
to work with), 

b. How well these resources are being used (business 
efficieucy). 

c. How much money is being received (business receipts). 
d. How much money is being spent (business expenses). 
e. How much money the business is making (financial success). 
f. How the business might be improved (business analysis). 
8* 

4. What farm business information do we need? 

a. Resources (land, buildings, livestock, machinery, labor, 
capital). 

b. Management (rates of production, size of business, labor 
efficiency)• 

c. Receipts (crop, livestock and livestock products, other). 
d. Expenses (crop, livestock, machinery, labor, capital, 

other)• 
e. Financial success (farm Income, labor Income, return on 

capital)• 
f. Business analysis (strengths, weaknesses). 
8* 

5. How can this information be obtained? 

a. Inventory of farm resources. 
b. Crop and livestock production records. 
c. Farm receipt and expense accounts, 
d. 

6. Mien will we obtain this Infonnation for our productive 
enterprise? 

a. Inventory of enterprise resourced—begin winter, freshman 
year. 

b. Production records—begin winter, freshman year. 
c. Receipts and eiqienses—begin winter, freshman year. 
d. Enterprise analysis—begin fall, sophomore year, 
e. 

7. When will we obtain this Information for the home farm? 

a. Partial farm inventory—fall, freshman year. 
Total farm inventory—winter, sophomore, junior, senior 
years• 

b. Simple measures of farm business effidency-^fall, 
freshman year. 
Additional measures of farm business efficiency—winter, 
sophomore year; 
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Advanced measures of farm business efficiency—winter, 
junior and senior years. 

c. Partial record of farm business receipts and expenses-
begin spring, sophomore year. 
Total record of farm business receipts and expenses-
begin spring, junior year. 

d. Simple analysis of home farm business—fall, freshman year. 
Additional analysis of home fa. business—winter, 
sophomore year. 
Advanced analysis of home farm business—winter, junior 
year. 
Complete analysis of home farm business—winter, senior 
year. 

Problem Area; Taking a partial Inventory of the home farm business 
resources* 

1. What resources should we inventory? 

a. Acres and use of land. 
b. Numbers and kind of livestock. 
c. Amount, kind, and condition of machinery. 
d. Size, type, use, and condition^of buildings. 
e. Farm labor force, 
f. 

2. What forms should we use? 
a. 

3. How should we record this Information? 
a. 

4. How can we use this information to plan our productive 
enterprise? 
a. 

Problem Area; Oetb.iolnlng sliiq>le measure of the home farm business 
efficiency. 

1. What information do we need this year? 

a. Crop production. 
b. Livestock production. 
c. Number of farm workers and months worked. 
d. 

2. IJhere can this information be obtained? 
a. 

3. How can this information be recorded? 
a. 



4, What does this information show? 

a. Size of business, 
b* Rates of production, 
c. Labor efficiency, 
d. 

5. How can we use this Inforaatlon to plan our productive 
enterprise? 
a. 

Problem Area: Gathering data for the analysis of a productive 
enterprise. 

1. Nhat do we need to know about the livestock enterprise? 

a. Sloe. 
b. Rate of production. 
c. Returns and feed costs. 
d. Marlietlng data. 

e. Feeding efficiency. 

f. Death loss. 
8-

2. What do-ve need to know about the crop enterprise? 

a. Soil class. f. Crop return per acre. 
b. Yield per acre. g. Value of product per acre. 
c. Fertilizer cost per acre. h. Average price per unit. 
d. Labor costs. 1. 
e. Hachiner|r cost. 

3. What record^ do we need to keep? 

a. Inventory* c. Record of production. 
b. Record of receipts and d. Record of labor, 

expenses* e. 

4. How can we rci^ord this data? 

a. Fanning program record book. 
b. Illu8trat|.ons of entries, 
c. 

5. 

Second Year (Voc. Agr. II) 

Problem Area: Analyzing Che productive enterprise. 

1. How do we sui^Darize the inventory? 

a. Oepredal^on schedules. 
b. Total returns, 
c. 
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2. How do we summarize expenses? 

a. Total expenses. b. 

3. How do we summarize receipts? 

a. Total income. b. 

4. How do we complete the financial summary? 

a. Expenses. 
b. Receipts, 

c. Summary, 
d. 

5. How do we analyze our productive enterprise? 

a. Size of enterprise. 
b. Rates of production. 
c. Labor efficiency. 
d. Cost control. 
e. Marketing. 

f• Feeding efficiency. 
g« Death loss. 
h. Strong and weak points, 
1. Problems to study. 

J. 

6. How can we use this information to plan and improve the 
productive enterprise? 

a. 

Problem Area; Taking an inventory of the home farm business. 

1. How can we use a farm inventory? 
a. Capital investment. 
b. Increase or decrease in inventory, 
c. Met worth. 
d. Business efficiency factors. 
e. Financial siimmary. 
f. 

2. What Information do we need? 

a. Same as for partial inventory. 
b. Land class. 
c. Values. 
d• Depreciation. 
e. 

3. How can we obtain this information? 
a. 

4. How can we use this information to plan and improve the 
productive enterprise? 
a. 
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Problem Area: Determining additional measures of home farm business 
efficiency* 

!• What measures can we determine, using the information we have? 

a. Livestock nuid>ers, crop acres, products sold, man 
equivalent, capital investment. 

b« Hilk per cow, eggs per hen, yield per acre, 
c. Products sold per man, crop acres per man, livestock per 

man. 
d. 

2. What does this information indicate? 

a. Size of business. 
b. Rates of production! 

c. Labor efficiency, 
d. 

3. How can we use this Information to plan and improve the 
productive enterprise? 
a. 

4. What additional information do we need for further analysis? 

a. Crops sold during year. 
b. Livestock sold during year. 
c. Receipts and expenses. 
d. Feed used during year, 
e. 

5. How can we obtain this information? 

a. Partial record of receipts and expenses. 
b. Production records, 
c. 

Problem Area: Determining partial receipts and expenses for the home 
farm business. 

1. What information do we need? 

a. Feed costs for livestock. 
b. Machinery costs. 
c. Prices paid and received for livestock. 
d. Value of products sold. 
e. 

2. How can we obtain this information? 

a. Select an important home farm enterprise. 
b. Cash account of receipts and expenses. 
c. Production record. 
d. Begin in January, 
e. 
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3. What form should we use? 
a. 

4. How do we make entries? 

a. Refer to productive enterprise record, 
b. 

Problem Area; Continuing the analysis of the hone farm business, 

1. What information do we have? 

d. Farm inventory, 
e. 

a. Size of business. 
b. Rates of production. 
c. Labor efficiency. 

2. What do these figures indicate? 

a. Coiqtare with other farms, c. Problems to be studied. 
b. Strong and weak points. d. 

3. How can this information be used in planning and in^roving 
the farming program productive enterprise? 

Third Year (Voc. Agr. Ill) 

Problem Area; Summarizing the partial record of receipts and expenses 
for the home farm business. 

1. Hot4 do we sunmarize the expenses? 

a. Refer to farming program productive enterprise record, 
b. 

2. How do we sunmarize the receipts? 

a. Refer to farming program productive enterprise record, 
b. 

3. What do these figures show? 

a. Where the money came from. 
b. VRiere the money went. 
c. Use in calculation of measures of business efficiency, 
d. 

4. How can this information be used to plan and improve the 
farming program productive enterprise? 
a. 
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Problem Area: Determining advanced measures of the home farm business 
efficiency. 

1. What measures can we determine f r m the Information we have? 

a. Livestock, crop acres, man equivalent, capital investment, 
total production. 

b. Milk per cow, eggs per hen, pigs per litter, livestock 
gain, crop yield. 

c. Animals per man, products sold per man, crop acres per 
man, work units per man. 

d. Returns per $100 feed cost, feed cost per unit, crop 
expense per acre, fertilizer cost per acre, machinery 
cost per man. 

e. 

2. What do these measures show? 

a. Size of business. 
b. Rates of production. 
c. Labor efficiency. 

d. Cost control. 
e. Feeding efficiency, 
f. 

3. How can this information be used to plan and io^rove the 
farming program productive enterprise? 
a. 

4. What additional information do we need to further analyze the 
home farm business? 

a. Complete receipts. 
b. Complete expenses. 

c. Production records, 
d. 

5. How can we get this Information? 

a. Begin cash account and production records in January, 
b. 

Problem Area: Continuing the home farm business analysis. 

1. What Information do we have? 

a. IWo farm inventories. 
b. Business efficiency measures for three years. 
c. Pertial record of receipts and expenses, 
d. 

2. What do these figures show us? 

a. Cofq>are with other farms, c. Problems to be studied. 
b. Strong and weak points. d. 

3. How can this information be used to plan «nd improve the 
farming program productive enterprise? 
a. 
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Problem Area; Keeping more conq^lete records of home farm business 
receipts and expenses. 

1. Why do we need this information? 

a. Advanced measures of business efficiency. 
b. See where the money came from. 
c. See where the money went. 
d. Determine financial success, 
e. 

2. What information do we need? 

a. Con^lete farm business expenses. 
b. Complete farm business receiptsr 
c. 

3. How can we obtain this information? 

a. Keep cash account. 
b. Record information from farm accounts. 
c. Begin in January, 
d. 

4. How do we make the needed entries? 

a. Refer to farming program enterprise records, 
b. 

Problem Area; Comparing income possibilities of the home farm crop 
and livestock system with an alternative system. 

1. What home farm information do we need? 

a. Information already collected, 
b. 

2. What are the present long range income possibilities of the 
home farm business? 

a. Complete necessary forms using home farm data, 
b. 

3. How does this income coiqiare with other farms? 
a. 

4. What possible alternatives might be selected? 

a. Review strong and weak points. 
b. Consider logical alternatives. 
c. <:ompare alternative plan with present program, 
d. 
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5. What farm business adjustments might be made? 

a. Fertility. 
b . Cropping. 
c. Livestock. 
d. Labor* 

e. Conservation. 
f. Buildings. 
g. Hachinery and equipaent. 
h . 

Problem Area: Determining how to secure money for making home farm 
business adjustments. 

1. When should we borrow isoney? 
a. 

2. Where can we borrow money? 

3. How ouch money should we borrow? 
a. 

4 . How much does it cost to borrow money? 
a. 

5. What laws apply to borrowing and lending money? 
a. 

Fourth Year (Voc. Agr. IV) 

Problem Area: Suanarizing the receipts and expenses for the home farm 
business• 

1. How do we suoaarize the expenses? 

a. Refer to previous instruction. 
b . Advanced instruction. 
c» 

2. How do we suonarise receipts? 

a. Refer to previous instruction. 

b . Advanced instruction. 

3. Wfiat do these figures show? 

a. ':}here the money was spent. 
I>. Where the money was earned. 
s. Measures of business efficiency. 
d. Financial success. 
e . 

4 . How can this Information be used to help liq>rove the hone 
farm business? 
a. 



Problea Area; Detenaining the financial succesa of the h 
business. 

1. What are the cooaon aeaaures of financial auccess? 
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fara 

a. Fara incc 
b. Labor incoae. 

c. Return on capital, 
d. 

2. Miat inforaation is needed to deteraine theae aeaaures? 

a. Fara receipts. 
b. Fara expenses. 

3. How do «e calculate these 
a. 

c. Fara inventory, 
d. 

saaures? 

4. How do these aeasures coopare with other fans? 

a. All faras. 
b. Siailar enterprisei 

c. Siailar aize. 
d. 

5. How can thia inforaation be used to taprove the h 
business? 
a. 

fara 

Problea Area; DetendLning the efficiency of the hoae fara buaiaess. 

1. What aeaaures of efficiency can we deteraine? 

a. Refer to previous instruction. 
b. Advanced instruction, 
c. 

2. What do these aeasures show? 

a. Refer to previous instruction. 
b. Advanced inatruction. 
c. 

3. How can this inforaation be used to help in^rove the hone 
fara business? 

a. 

Problea Area; Coapleting the analysis of the hoae fara business. 

1. What inforaation do we have? 

a. Three fara inventories. 
b. Business efficiency aeasures for four years. 
c. Account of fara receipts and expenses, 
d. 



17 

2. Nhat do tbese figures sbow? 

a. Compare witb otber farms, c. Problems to be studied. 
b. Strong and weak points. d. 

3. How can tbis information be used to belp Improve tbe borne 
farm business? 
a. 

Problem Areat Determining a budget for tbe bome farm business. 

1. What information do we need? 

a. Refer to records. b. 

2. Bow should tbe money be budgeted? 

a. Business efficiency factors. 
b. Proposed plan (third year). 
c. Budget form, 
d. 

3. How does tbis contra with the present budget? 
a. 

4. How can tbis information be used to improve tbe home farm 
business? 
a. 

Problem Area; Planning for the transfer of the home farm. 

1. How can real eatate and personal property be transferred? 
a. 

2. How do we prepare for transferring real estate? 
a. 

3. How do we prepare for transferring personal property? 
a. 

4. When should these preparations be made? 
a. 

5. What plans should we have for our home farm? 
a. 

Problem Area; Planning an insurance program to protect the home farm 
business and the family. 

1. Why do wc need insurance? 
a. 



2. What types of Insurance are avallahle? 
a. 

3. What should we consider when planning an Insurance program? 
a. 

4. Where can we buy Insurance? 
a. 

5. What Insurance program would be suitable for our home farm 
and our family? 
a. 

I 

SAMPLE COORSB OUTLINE FOR 

YOUNG AND APULT FARMER CLASSES 

Young and adult farmers are making business management decisions which 
effect the financial success of their businesses. These men are Interested 
in determining which decisions would most likely improve their farm 
businesses. Programs of instruction in farm business management should have 
as their goal the development of the knowledges and abilities needed to 
analyze the farm business, make sound management decision, and Implement 
those decisions. Farm record keeping ability la necessary if this goal is 
to be reached. 

Farm business management instruction in the vocational agriculture 
young and adult farmer programs should emphasize analyzing the farm 
businesses, determinii^ how the businesses sdght be improved, exaoilnlng 
possible alternative decisions, developing knowledges and abilities needed 
In implementing the final decisions, and evaluating the results of the 
actions taken. Farm record keeping then becomes a part of the total 
instructional program and the record keeping experiences are directly 
related to the farmer's own situation. 

The course outline presented here is only a saiq>le of one of the many 
ways farm business management instruction could be organized. This outline 
immediately Involves the farmers in the study of their businesses. Record 
keeping Instruction begins vhete the farmers are and progresses as the 
farmers develop the needed knowledges and abilities. Eophasis is placed on 
a record keeping experience program similar to the high school farming 
program. 

Farmers are sometimes reluctant to reveal the dollar and cent figures 
for their businesses. It should be made clear that no one but the teacher 
will know these figures without their approval. The only figures published 
will be averages, thus no individual farmer could be identified. 
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Teachers might develop Individual workbooks In which each farmer could 
enter from his records the figures needed to analyze his business. These 
workbooks would provide the teacher with the figures required for the group 
summary as well as organizing the information in a useful form for the 
farmer. 

This outline would allow teachers to initiate and conduct a new 
beginning class each year. As the farmers completed the first year, they 
would then enter the advanced classes. If a beginning class was not 
conducted each year, a few new farmers could be enrolled in the advanced 
class if they were interested. 

Beginning Farm Business Management (First Year) 

Problem Area; Identifying the facts and infomatlon I will need in 
order to analyze my farm business. 

1. Uhat do I have to work with? 

a. Land e. Labor. 
b. Buildings. f. Capital. 
c. Livestock. g. 
d. Machinery and equipment. 

2. Where did the money come from? 

a. Farm business receipts, 
b. 

3. Where did the money go? 

a. Farm business expenses, 
b. 

4. How much money did the business make? 

a. Farm income. 
b. Labor income. 

c. Return on ce*>ltal. 
d. 

5. How efficiently did I manage the business? 

a. Size of business. 
b. Labor efficiency. 
c. Rates of production. 
d. Cost control. 

e. Feeding efficient. 
f. Marketing. 
g. Death loss, 
h. 

6. How can I obtain this information? 

a. Farm inventory. 
b. Cash account. 

c. Frcductlon records, 
d. 
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Problem irea; Determining what X have to work with In ny farm business. 

1. How should land be Inventoried? 
2. How should buildings be Inventoried? 
3. How should livestock be Inventoried? 
4. How o* ould machinery and equipment be Inventoried? 
5* How should labor be Inventoried? 
6t How should capital be Inventoried? 

Note: Each farmer should have a beginning Inventory and an ending 
inventory for the past year* Ihere may be farmers vho have 
aoam type of Inventory record. Those \AiO have no organized 
record should make an ending inventory and then estimate 
lAat the beginning inventory would have been. The second 
year of this program each member would have a more c<»Bplete 
and accurate record aa a result o£ this instruction. 

Problem Area: Determining where the money came from in ny farm 
business. 

1. What are the receipts I need to record? 
2. How should these receipts be grouped? 
3. How should these receipts be recorded? 

Note: Bach farmer should have a record of receipts for the past 
year. Those who have no organized record should use their 
income tax information to estimate the needed receipts. 
The second year of this program each member would have a 
more coiqplete and accurate record aa a result of this 
Instruction. 

Problem Area; Determining where the money went in my farm business. 

1. What expenses do I need to record? 
2. How should these expenses be grouped? 
3. How should these ei^enses be recorded? 

Note: Each farmer should have a record of expenses for the past 
year. Those who have no organized record should use their 
income tax information to estimate the needed expenses. 
The second year of this program each member would have a 
more con^lete and accurate record as a result of this 
instruction. 

Problem Area; Determining how efficiently I managed ny farm business. 

1. What la the size of ny farm business? 
2. What were the rates of production? 
3. What was the labor efficiency? 
4. How well did I control costs? 
5. How well did I manage feeding efficiency? 
6. How well did I manage ny marketing? 
7. How well did I control death losses? 
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Note: Each farmer should have sufficient information to calculate 
the measures of business efficiency for last year's 
operation. Those who lack complete information might 
estimate the figures from the limited data they have. The 
second year of this program each member would have a more 
conq̂ lete and accurate record as a result of this instruction. 

Problem Area: Analyzing my farm business. 

1. What are the strong points? 
2. What are the weak points? 
3. What additional information do I need for next year? 
4. What problems need to be studied this year? 

Note: The important inventory, receipt, expense, and efficiency 
data could be averaged for this group and a report prepared 
by the teacher. The farmers could then conpare their 
individual farms with the averages for the class, county, 
and other appropriate groups of farms. By using the group 
average, no individual farmer would have to disclose his 
business information to others unless he so desired. This 
analysis would provide the necessary information for 
developii^ a series of classes to study the most important 
problem identified by the farmers. 

Advanced Farm Business Kanagement (Following Years) 

Problem Area: Preparing to analyze my farm business. 

1. What do I have to work with (inventory)? 

2. Where did the money come from (receipts)? 
3. Where did the money go (expenses)? 
4. How well did I manage the business (efficiency)? 

Note: It would be possible to have a few new students in the class. 
These farmers would need some individual assistance in 
getting started. 

Problem Area; Analyzing my farm business. 

1. What are the strong points? 
2. What are the weak points? 
3. What changes have occurred since last year? 
4. What might account for these changes? 
5. What additional information do I need for next year? 
6. What problems need to be studied this year? 

Note: Again, important information could be averaged and a report 
prepared by the teacher. The farmers could then compare 
their individual farms with the averages for the class, 
county, and other appropriate groups of farms. A series of 
classes could be developed to study the most important 
problem or problems identified by the farmers. 
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FARM BUSINESS MANAGEMENT 

Financing Production Agriculture 

Source Materials for Providing Systematic Instruction to Farmers, Agricul­
tural Businessmen and High School Students 

INTRODUCTION 

Financing the production of crops, livestock and livestock products is 
a critical aspect of farm business management-. Financial management is often 
the "weak link" in an otherwise sound farming operation^ Farmers, businessmen, 
and high school students interested in a career in agriculture all need to 
understand the most advantageous methods of financing production agriculture. 
Systematic instruction provided by teachers of agriculture can help meet this 
need. ' 

These source materials are presented as a detailed guide for teaching 
adult fanners and young farmers. Suggestions have been included to aid the 
teacher in modifying these materials for use-with agricultural businessmen 
and for use with high school students < Each of these three groups has a 
different background of knowledge and experience thus each requires a somev^at 
different instructional approach.-

The materials presented are suggestions only and should be used as a 
guide^ Teachers will need to develop a program of systematic instruction 
appropriate for the group they have in class and the community in which they 
teach. 

COURSE OBJECTIVES 

The course objectives for systematic instruction in financing production 
agriculture might include: 

A. Adult Farmers and Young Fanners 

lo Develop an appreciation for conducting a sound program of 
financial managemento 
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2. Develop the ability to analyze a financial management program. 

3. Develop an understanding of the place of credit in a farm 
business. 

4. Develop the ability to use available financial resources most 
advantageously for the operation, improvement, and/or expansion 
of a farm business. 

3. Develop the ability to select the most advantageous source of 
cash loans and/or credit. 

6. Develop an understanding of the relationship of family financial 
management and business financial management. 

7. Develop an understanding of the need for protecting the business 
and family against financial loss. 

8. Develop the ability to plan a marketing program which Is finan­
cially advantageous. 

9. Develop an understanding of the relationship of Income taxes 
and financial management. 

10. 

B. Agricultural Businessmen 

1. Develop an appreciation for the need to analyze a prospective 
customer's financial management program. 

2. Develop the ability to analyze a financial management program. 

3. Develop the abill ,y to determine whether the financial success 
of the fazm business will be sufficiently improved as a result 
of a purchase and/or the extension of credit. 

4. Develop the ability to assist the fanner in advantageously 
managing family and business finances. 

5. Develop an understanding of the farmer's need for protection 
against financial loss. 

6. 

C. Hlg School Agriculture Students 

1. Develop an appreciation of the need for sound financial 
management * 

2. Develop an understanding of how a financial management program 
can be analyzed. 
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3. Develop an understanding of how a farmer can determine whether 
credit will be of advantage in the operation, improvement, and/ 
or expansion of a farm business. 

4. Develop an understanding of the process Involved in securing 
a cash loan or credit. 

5. Develop an understanding of the need for protection against 
financial loss. 

6. Develop an understanding of the relationship between family 
financial management and business financial management. 

7. Develop an understanding of the affect marketing has on 
financial management. 

8. 

ADULT FABMERS AND YOUNG FABMERS 

This section of the materials ha& '>een developed in detail and should 
serve as a guide for planning systematic Instruction for adult or young fanner 
courses. The materials have been designed to meet the course objectives pre­
viously stated. 

problem Areas 

Some of the problem areas which may be appropriate for an adult farmer or a 
young farmer class are: 

I. Determining the success of the farm business financial management 
program. 

II. Determining whether money can be borrowed to advantage for operating 
a farm business. 

III. Determining whether money can be borrowed to advantage for expanding 
operations or establishing Improved methods of operation. 

IV. Determining whether money can be borrowed for family activities and/or 
home improvements without unduly interfer ing with the farm business 
financial program. 

V. Adjusting the marketing program to take maximum advantage of credit. 

VI. Selecting an appropriate lender or lending agency. 

VII. Obtaining cash loans or credit* 



VIII. Managing credit in relation.to income tax regulations. 

IX. Protecting the farm business through an insurance program. 

X. Protecting the family's welfare through a personal insurance 
program. 

XI. 

Teacher Objectives, Possible Interest Approaches, Anticipated Problems. Possible 
Activities and Partial List of References 

A list of possible teacher objectives for each of the above problem areas 
is presented to aid the teacher in developing a suitable lesson plan. Examples 
of possible interest approaches have been included to assist the teacher in 
developing proper student motivation; a critical aspect of planning. Antici­
pated problems and possible class activities are also included to help guide 
the teacher. A partial list of references appropriate for each problem area 
has also been included to facilitate planning. 

I. Determining the success of the farm business financial management 
program 

A. Teacher objectives: Develop in the students an affective 
ability to— 

1. Interpret farm business financial records 

2. Complete a net worth statement 

3. Analyze a net worth statement 

4. Complete a profit and loss statement or farm business summary 

5. Analyze a profit and loss statement 

B. Possible interest approaches 

1. Distribute a farm business financial summary which provides 
the information needed to calculate profit, loss and net 
worth (See pages 16 and 17, Farm and Family Business Man­
agement—Part IV). Lead a group discussion to determine 
the different conclusions arrived at concerning the finan­
cial success. Use this example as a source of information 
f'̂r teaching the problem area; and/or 

2. Ask such questions as: (a) Has your financial management 
increased or decreased your business profits? (b) How much? 
(c) Has your firancial management program been successful? 
(d) How successful? 

3. Develop class objectives and a list of problems to be s*:udied. 
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C. Anticipated questions, problems and concerns: 

1. How can you determine whether the total farm business is 
financially successful? 

2. How does financial management affect the rate of financial 
growth of the farm business? 

3. What is a net worth statement? 

4. How do you determine net worth? 

5. What do net worth statements tell about- financial management 
of a farm business? 

6. 

D. Possible activities: 

*1. Have each class member complete a profit and loss statement 
(or farm business summary) from his records. 

2. Have each class member complete a net worth statement using 
his farm business records. 

3. Provide class with a summary of continuous net worth state­
ments for a three year period and discuss the interpretations. 

4. Provide class with sample profit and loss statements or farm 
business sunmaries. Using charts or chalkboard as a visual 
aid, discuss the interpretations of these business records. 

5. Provide class with one year's entries for a net worth state­
ment and have each member calculate the net worth. 

6. Use an overhead projector to illustrate the making of 
entries on i net worth statement. 

E. Partial list of references and teaching aids: 

Farm and Family Business Management - Part IV. 
Adjustments, Alternative plans, . . . 

Our Net Worth Statement 

VAS Unit 2008a, Record Keeping on the Farm 

Farm Business 

Possible activity for individual on-farm instruction 
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VAS Unit 2024, The Use of Credit to Increase Farm Earnings 
VAS Unit 2025, Credit Needs on the Farm 
VAS Unit 2026, Farmer Jones' Plans for Repayment of Loans 

Annual Summary of Farm Business Records, 1962. Cir. 874 

II. Determiring whether money can be borrowed to advantage for operating 
a farm business 

A. Teacher objectives: Develop in the student an affective 
ability to— 

1. Identify decisions to be made 

2. Select proper farm business records 

3. Ccmplete a partial and/or total budget 

4. Analyze a partial and/or total budget 

5. Determine a repayment program 

6. Identify needed management adjustments 

7. 

B. Possible interest approaches 

1. Using the same farm business as in I, distribute a summary 
containing the information needed to complete several partial 
budgets (see pages 18 and 19, Farm and Family Business 
Management - Part IV). Lead a group discussion to determine 
the class members opinions as to whether th'* proposed changes 
will increase net income "sufficiently." Use the example as 
a source of Infontation lAen teaching; and/or 

2. Ask such questions as: (a) How much money do you need to 
borrow? (b) When should you borrow it? (c) Mien should you 
pay it back? 

3. Develop class objectives and a list of problems to be studied. 

C. Anticipated questions, problems and concerns 

> 
1. What impcrtant decisions need to be made when borrowing money 

for operating expenses? 

2. WLiat farm business records are needeu as a basis for making 
a sound decision? 

3. Does the complete (or partial) budget show if money can be 
borrowed to increase net income? 



4. 

5. 

6. 

7. 

8. 

What adjustments need to be made to make the farming 
operation more profitable? 

How much money will be needed to meet expenses? 

When will the money be needed? 

When will the money be available for repajonent? 

D. Possible activities: 

1. With the aid of a flannel board, identify the important 
decisions needed when borrowing money. 

2. Refer to 1963 course material on record analysis and develop 
a list of farm business records needed plus the reasons for 
keeping these records. 

*3. Have each class member develop a complete budget for his 
farm business or a partial budget for changes in the business. 
(Use Income Possibilities form or Partial Budge'- form) 

4. Have class analyze sample budgets and determine where adjustr 
ments can be made to improve profits. 

5. Provide class members with sample entries for a cash flow 
budget and have them determine how much money is required, 
when the money will be needed, and when the money can be 
repayed. 

6. 

III. 

E. Partial list of references and teaching aids: 

Farr. and Family Business Management - Part IV (also in I - E) 
Farm Business Adjustments for Improved Efficiency 

Farm Management Manual 
Income Possibilities Form 
Partial Budget Form 
Farm and Family Financial Budget form 
Farm and Family Financial Planning Problem 

Determining whether money can be borrowed to advantage for expanding 
operations or establishing improved methods of operation. 

A. Teacher objectives: 
ability to— 

Develop in the students an affective 

Possible activity for individual on-farm instruction 
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Ic Determine optimum size of expansion 

2. Estimate capital expense for expansion 

3. Estimate operating expense as a result of expansion 

4. Estimate capital expense for establishing an improved method 

5. Estimate operating expense as a result of an Improved method 

6. Plan a repajmient program 

7. 

B. Possible interest approaches 

1. Lead a group discussion to determine the opinions of the 
class members concerning expansion or improvement; and/or 

2. Ask such questions as: (a) Which would be most profitable 
for you, expanding an enterprise or improving an enterprise? 
(b) Would increased returns justify the change? 

3. Develop a list of class objectives and problems to be studied 

C. Anticipated questions, problems and concerns: 

1. How much volume is needed for an improved method to be 
economical? 

2. How much capital will be needed to establish the improved 
method? 

3. How much capital will be needed for changing the com 
harvesting method? 

4. How much capital will be needed for expanding the size of 
a hog enterprise? 

5^ How much capital will be needed for expanding the size of 
a beef enterprise? 

6. Will the change be profitable? 

7. When will the money be needed? 

8. When will the money be repaid? 



D. Possible activities: 

1. Have each class member determine the capital expenses and 
major operating costs for improving or expanding the major 
farm enterprise, (ex. Changing the com harvesting method 
for 15,000 bushels, adding facilities for 100 steers or 
120 litters.) 

*2. Have each class member estimate the returns for the increased 
volume and how long it will take him to repay the borrowed 
money. 

3. Using a large chart, illustrate some of the differences in 
capital outlay and operating expenses for different enterprises. 

4. 

E* Partial list of references and teaching aids: 

AERR-63, Economic Considerations in Choosing a Com Harvesting 

Method 
Problem: How Much Capital is Needed to Change the Method of 

Harvesting Com? 
Sheet: Costs of Alternative Com Harvesting Methods 
AE-3971, Guides for Use in Planning Beef Feeding Systems 
AE-3973, Guides for Use in Planning Hog Production Systems 

IV. Determining whether money can be borrowed for family activities and/or 
home improvement without unduly interfering with the farm business 
financial program. 

A. Teacher objectives: Develop in the students an affective ability 
to--

1. Plan a family budget 

2. Plan a home improvement budget 

3» Coordinate business and family expenses 

4. Plan a repayment program 

B. Possible interest approaches: 

1. Prepare a large chart, perhaps on wrapping paper, to 
illustrate examples of family expenses and home improvement 

*Possible activity for individual on-farm instruction 
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expenses. Using a sample business as an illustration, lead 
a group discussion to obtain opinion of class members concerning 
the effect of these expenses on the farm business; and/or 

2. Ask such questions as: (a) Do you give as much consideration 
to family expenses as you do to business expenses? (b) Which 
come first, business expenses or family expenses? 

3. Develop class objectives and a list of problems to be studied. 

C. Anticipated questions, problems and concerns 

1. What are family consumption loans and home improvement loans? 

2. How do these loans affect the farm business financial program? 

3. What factors need to be considered when planning for these loans? 

4. How much money will be needed? 

5. When will the money be needed? 

6. When will the money be available for repasmient? 

7. 

D. Possible activities: 

*1. Have each class member determine the "esential" family con­
sumption and home improvement expenses. 

*2. Have each class member determine the "needs" and "wants'* for 
the family's consumption and for home improvements. 

*3, Have each class member plan a family budget to determine how 
much money is needed, how much money will be available, what 
loans are needed, and when the money can be repaid. 

4. 

5. 

6. 

Invite the wives to attend the class. 

Provide samples of budgets for family living needs and home 
improvement needs. 

^Possible activity for individual on-farm instruction 
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E. Partial list of references and teaching aids: 

Farm and Family Business Management - Part IV, (also in I - E) 
Money Management Library 
Illinois Family Incomes and Expenditures 
Illinois Family Account Book 

V. Adjusting the marketing program to take maximum advantage of credit. 

A. Teacher objectives: Develop in the students an affective ability 
to— 

1. Anticipate seasonal price variation in determining future 
income 

2. Anticipate price cycles of swine and beef in determining 
future income 

3. Plan an advantageous marketing program 

4. Decide whether to sell or store corn 

B. Possible interest approaches: 

1. Outline an example of a marketing program for hogs, (see 
Feeder Pig Problem), on the chalkboard. Have class determine 
returns based on seasonal prices. Lead discussion to obtain 
class mem'̂ ers opinions about the program; and/or 

2. Ask such questions as: (a) Does a good marketing program 
increase the availability of credit? (b) Does a good 
marketing program reduce the amount of credit needed? 

3. Develop class objectives and a list of problems to be studied. 

C. Anticipated problems, questions, and concerns 

1. How d'̂ es a marketing program affect credit? 

2. How does a marketing program affect loan repayment? 

3. What seasonal price variations can be advantageous? 

4. What additional costs are necessary to get higher prices? 

5. What changes in procedures may be advantageous in the marketing 
program being followed? 

6. How can hedging be used to advantage? 

7. 
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VI. 

D. Possible activities: 

1. Have class examine the sample budget form (Problem Area II) 
to determine how marketing affected the credit program. 

2. Have class determine if the sample marketing program takes 
best advantage of the seasonal marketing variations. 

*3. Have each class member consider his marketing situation to 
see if it is advantageously organized. 

4. Use a large chart to illustrate how seasonal price variations 
affect income. 

5. Show hedging filmstrip and discuss. 

6. 

E. Partial list of references and teaching aids: 

Some Reference Materials on Marketing (a list of over 20 
references and their sources) 

Selecting an appropriate lender or lending agency 

A. Possible teacher objectives: Develop in the students an 
affective ability to— 

1. 

2, 

3. 

4. 

5. 

Identify the type of loan needed 

Calculate interest rates 

Compare lenders or lending agencies 

Select an appropriate source of credit 

B. Possible interest approaches 

1. Illustrate, using a chalkboard, how the amount of interest 
actually paid differs when secured from a "low cost" source 
and from an "expensive" source. Lead a group discussion to 
determine class members opinions of different sources of 
credit; and/or 

2. Ask such questions as: (a) Do you know how much interest 
you actually pay? (b) How much money can you save by 

Possible activity for individual on-farm instruction 
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careful selection of lenders or lending agencies? 

3. Develop class objectives and a list of problems to be studied. 

C. Articipatad problems, questions, and concerns: 

1. What types of ash loans and credit are available to farmers 
in this area? 

2. What are the loan policies of these lenders or lending agencies? 

3. What interest rates are common? 

4. How do you calculate interest rates? 

5. What characteristics should a*lender or lending agency possess? 

6. 

D. Possible activities: 

1. Have class members discuss types of loans available. 

2. Secure and distribute policy brochures -or local lending agencies. 

3. Calculate a simple interest rate problem with the class. 

4. Distribute "interest calculators" and have class members 
check the interest rate calculated in 3. 

5. 

6. 

7. 

Use VAS Unit 2027, Securing Farm Credit, as a teacher guide, 
lead a group discussion on characteristics of a lender. 

Use a flannel board as a visual aid and develop a list of 
important characteristics of lenders or lending agencies. 

E. Part. list of references and teaching aids: 

Folders from FCA and FHA 
Your Illinois Banks 
Farm and Family Business Management - Part V. Financing the Farm 

Business 
Michigan State, Interest Rate Calculator 
VAS Unit, 2027, Sources of Farm Credit 

VII. Obtaining cash loans or credit 

A. Possible teacher objectives: Develop in the students an 
affective ability to— 
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1. 

2. 

3. 

4. 

5. 

Provide necessary farm business information 

Provide necessary personal information 

Complete necessary legal papers 

Become a good credit risk 

B. Possible interest approach: 

1. Have the class role play a situation where a farmer wants to 
secure a loan and the class must make the decision. The 
teacher takes the role of the farmer. Provide, using charts 
or chalkboard, a minimum amount of business and personal 
information. Have the class decide if the loan should be made; 
and/or 

2. Ask such questions as: (a) What makes you a good credit risk? 
(b) What information can you provide a lender? 

3. Develop class objectives and a list of problems to be sttdied. 

C. Anticipated problems, questions and concerns: 

1. What farm business information should be available? 

2. What personal information should be available? 

3. What characteristics would the lender or lending agency seek 
in a potential client? 

4. What legal papers are usually completed? 

5. What are the purposes of the legal papers? 

6. 

D. Possible activities: 

1. Lead a class discussion about the information needed to secure 
a loan. Emphasize the use of farm business records. 

2. Using VAS Units as teacher references, lead a discussion on 
characteristics of a borrower. 

3. Use a flannel board to develop a list of appropriate charac­
teristics of borrowers. 

4. Use a banker, PCA fieldman, or FHA fieldman as a resource 
person to discuss how to obtain a loan. 
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Collect samples of common legal papers related to credit and 
distribute to class. 

6. Using VAS Unit 2034, Credit Instruments, as a teacher reference, 
lead class discussion. 

i*̂. Partial list of reff^rences and teaching aids: 

VAS Unit 2027, Sources of Farm Credit (also in VI - E) 
VAS Unit 2028, Factors Involved in the Borrowing Process 
VAS Unit 2034, Credit Instruments 
AE - 3796, The New Illinois Commercial Code and Farm Financing 
Common credit instruments obtained locally 

VIII. Managing credit in relation to income tax regulations 

A. Possible teacher objectives: Develop in the students an 
affective ability to: 

1. Take advantage of end-of-year credit 

1. Take advantage of depreciation regulations 

3. 

B. Possible interest approach: 

1. Illustrate, using the chalkboard, how the cost of borrowing 
money for certain purchases can be reduced by taking advan­
tage of tax regulations. Lead a group discussion to deter­
mine the opinions of class members as to the need for tax 
management in relation to credit; and/or 

2. Ask such questions as: (a) Is it possible to borrow money 
and by taking advantage of tax regulations, pay the loan off 
sooner than would normally be possible? (b) Can you reduce 
the cost of credit by taking advantage of tax regulations? 

3. Develop class objectives and a list of problems to be studied. 

C. Anticipated problems, questions and concerns: 

1. What tax regulations apply to borrowed capital? 

2. How can credit be used to take advantage of income tax 
regulations? 

3. What income tax regulations can help improve your crcJit standing? 

4. What farm business information Is needed to plan a tax 
management program? 
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What adjustments in the farm business are in line with 
good tax management? 

6. 

D. Possiole activitiess 

1. Discuss the major depreciation methods, especially the 
straight line method. Also, include investment credit and 
additional first year depreciation in the discussion 

2. Discuss the use of Schedule D for breeding stock and stock 
held for 12 months or more. 

3. Use a large chart or overhead projector to show how to fill 
in Schedule D for a sale of sows. 

E. Partial list of references and teaching aids* 

Farmer's Tax Guide 
North Central Regional Publication on Inccie Tax Management 

(Being revised at this time) 
1964 Revenue Act -- Provisions of Significance to Farmers 

IX. Protecting the farm business through an insurance program 

A. Possible teacher objectives: Develop in the students an 
affective abiliL/^o: 

1. Identify major business risks affecting financial success 

2. Select appropriate methods for protecting against loss 

3. Select the m-̂ jt advantageous protection program 

4. 

B. Possible interest approach: 

1. Lead a group discussion to determine class members opinions 
of business risks which need to be covered, how the risks 
can be covered and the cost of securing the needed protection; 
and/or 

2. Ask such questions as: (a) How have you protected business 
against an "act of God" that would reduce your ability to 
meet credit obligations? (b) Would your farm business recover 
from a major loss of buildings, livestock, crops, or equipment? 

3. Develop class objectives and a list of problems to be studied.. 

^ 
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Anticipated problems, questions and concerns: 

1. What business risks need to be insured? 

2. What are the major ways in which these risks can be covered? 

3. Why are these procedures effective? 

4. What are the common types of insurance policies available 
to cover these risks? 

5. What important points should be checked in an insurance 
policy? 

6. 

Possible activities 

1. I"vite wives to the meeting. 

2. Use a flannel board to develop a list of major farm business 
risks. 

3. Use the same flannel beard and add ways in which risks may 
be protected. 

4. Collect samples of common insurance policies and use in 
class as references. 

5. Show film strip(s) about the major types of insurance for the 
farm business. 

6. Have a good insurance agent serve as a resource person to 
discuss policies available to meet the major risks (be sure 
agent knows what questions you want him to discuss.) 

E. Partial list of references and teaching aids: 

Slidefilm, Insurance in the Farm Business 
Teacher's Manual for Insurance in the Farm Business (available with 

filmstrip) 
111. Circ. 'j32. Insurance for Farmers -- Property, Liability, 

Medical 

X. Protecting the family's welfare through a personal insurance program 

A. Possible teacher objectives: Develop in the students an affective 
ability to: 

1. Identify the major risks which would affect family welfare 
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2. Select appropriate methods for protecting against 
these risks 

3. Selecting the most advantageous protection program 

4. 

B. Possible interest approaches: 

1. Lead a group discussion to illustrate how an ''o.̂'' of God" 
such as serious illness could affect the business financial 
program and family welfare; and/or 

2. Ask such questions as: (a) Where would money be obtained to 
pay doctor and hospital bills if you had no personal insurance? 
(b) How would this affect the business? 

3. Develop class objectives and a list of problems to be studied. 

C. Anticipated problems, questions and concerns: 

1. Is the family protected against major farm business losses? 

2. What family risks need to be insured? 

3. What are the major ways in which the family can be protected 
against these risks? 

4. How much protection is needed? 

5. What common types of insurance policies are available? 

6. What major points should be checked in an insurance policy? 

7. How can an insurance program be evaluated? 

8. How can insurance be used for saving money or getting a loan? 

D. Possible activities 

1. Invite wives to the meeting. 

2. Use a flannel board to develop a list of family risks which 
need to be protected. 

3. Use the same flannel board as above and add ways the risks 
may be protected. 

4. Collect samples of common insurance policies and use in class 
as references.. 

5. Show film strip(s) on personal insurance. 
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6. Have a good insurance agent serve as a resource person to 
discuss available forms of personal insurance (be sure the 
agent knows what questions you want him to discuss). 

Partial list of references and teaching aids: 

Michigan State Ext. Folder F-320, Planning Family Insurance 
Cornell Ext. Bull. 1002, Life Insurance for Farm Families 
Catalog of Teaching Aids, Institute of Life Insurance 
The Farm Family Looks at Life Insurance 
Social Security Materials 
Slidefilra, Insurance in the Farm Business (also in IX E) 

AGRICULTURAL BUSINESSMEN 

This section of the materials has been developed to guide a teacher in 
planning systematic instruction for agricultural businessmen. Most of the sub­
ject matter included in the young and adult farmer outline would be appropriate 
for businessmen. However, agricultural businessmen have a different interest 
in the subject. They would primarily be interested in identifying the credit 
capacity of potential customers and how credit supervision might be provided. 
A large group of agricultural businessmen could be best taught by offering a 
course designed specifically for them. A small number of agricultural business­
men would probably be best taught in the young or adult farmer course. 

A list of possible problem areas has been developed to aid the teacher. 
Interest approaches, anticipated problems, teaching activities, and references 
mentioned in the young and adult farmer section can be adapted for use in 
teaching agricultural businessmen. 

Problem Areas 

I. Determining the financial success of a farm business. 

II. Determining whether a farm business will be improved through extending 
credit to meet operating expenses. 

Ill, Determining whether a farm business will be improved through extending 
credit for expanding or changing an enterprise. 

IV. Determining whether a farm business and the family will be benefited 
through the extension of credit . 

V. Understanding how income tax regulations affect farmers use of credit. 

VI. Determining a minimum insurance program for a farm business. 

VII. Determining a minimum insurance program for a farmer's family. 

VIII. 
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HIGH SCHOOL STUDENTS 

This section of the materials has been developed to guide the teacher 
in planning systematic instruction for high school students. Problems re­
lated to the financial management of an entire farm business are generally 
of no immediate concern to high school students. It would appear that em­
phasis should be placed on developing basic understandings at the junior 
or senior level. More detailed instruction would be provided later through 
young farmer courses, adult farmer courses or courses for agricultural 
businessmen. 

A list of possible problem areas and teacher objectives has been pre­
pared to aid the teacher in planning. Interest approaches, teaching activ­
ities and references included in the younger farmer and adult farmer section 
should provide ideas that can be adapted for use with high school students. 
Anticipated problems, questions and concerns would need to be developed 
based upon the students experiences and knowledge of their home farm and/ 
or farming program. Problem areas I, V, and VI are explained in more detail 
in the publication Farm Business Management, A Sample Procedure for Organizing 
Course Outlines, distributed at the 1963 summer workshop on farm management. 

Problem Areas and Teacher Objectives 

I. Determining the financial success of the home farm business 

A. Possible teacher objectives; Develop in the students an 
affective ability to— 

1. Calculate measures of financial success 

2. Analyze a profit and loss statement 

3. Analyze net worth statements 

4. 

II. Determining whether it would be profitable to borrow money to operate 
a particular farm enterprise on the home farm 

A. Possible teacher objectives: Develop in the students an affective 
ability to--

1. Analyze operating expenses 

2. Complete a budget 

3. Plan a repa3mient program 

4. 

III. Determining whether it would be profitable to borrow money to expand 
operations on the home farm 
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A. Possible teacher objectives: Develop in the students an affective 
ability to--

1. Analyze projected costs and returns based on new volume 

2. Recognize major capital expenses 

3. Recognize major changes in operating expenses 

4. plan a repayment program 

5. 

IV. Determining whether it would be profitable to borrow mi,r iy to 
improve a particular enterprise on the home farm 

A. Possible teacher objectives: Develop in the students an affective 
ability to--

1. Analyze projected costs and returns based on new method 

2. Recognize major changes in operating expenses 

3. Recognize major changes in capital expense 

4. Plan a repa5^ent program 

V. Determining how to secure money for making home farm adjustments 

A. Possible teacher objectives: Develop in the students an 
affective ability to--

VI. 

2. 

3. 

4. 

5. 

Calculate interest rates 

Identify important characteristics of lender or lending ageny 

Identify important characteristics of a borrower 

Recognize important legal documents 

Planning an insurance program to protect the home farm business and 
family 

A. Possible teacher objectives: Develop in the students an affective 
ability to--

1. Appreciate the need for protection 

2. Recognize major business risks 
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11 
11 

3. Recognize major risks affecting family welfare 

4. Identify appropriate insurance programs 

5. Understand important parts of insurance policies 

6. 

VII. Determining how family and home improvement expenses affect the farm 
business financial program 

A. Possible teacher objective^.: Develop in the students an affective 
ability to— 

1. Determine fixed personal expenses 

2. Plan a personal budget 

3. Recognize where the money comes from to meet family expenses 

4. 

VIII. Determining how the marketing program followed on the home farm affects 
the farm business financial program 

A. Possible teacher objectives: Develop in the students an 
affective ability to— 

1. Understand seasonal price variations 

2. Understand long run price cycles 

3. Recognize influence of marketing on income 

4. 
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SOURCES OF REFERENCES AND TEACHING AIDS 

This section of the material contains a listing of all references and 
teaching aids mentioned previously and where they may be obtained. This list 
supplements Farm Business Management, Partial List of Sources of References 
and Teaching Aids distributed at the 1963 summer short courses. 

AE-3796, The New Illinois Commercial Code and Farm Financing (Included in 
Nov. 1962 Ag. Releases)* 

AE-3971, Guides for Use in Planning Beef Feeding Systems * 

AE-3973 Guides for Use in Planning Hog Production Systems * 

AERR-63, Economic Considerations in Choosing a Corn Harvesting Method * 

Annual Summary of Farm Business Records (The 1962 report was issued as Cir. 874)** 

Catalog of Teaching Aids, Institute of Life Insurance, 488 Madison Ave., New York 
(Distributed at 1964 summer short course) 

Cornell Kxt, i3ull. 1002, Life Insurance for Farm Families * 

Farm Business Adjustments for Improved Efficiency * 

Farm Business Management, Sample Procedure for Organizing Course Outlines *** 

Farm Business Management, Partial List of Sources of References and Teaching 
Aids *** 

Farm and Family Business Management - Part III, Family Economics * 

Farm and Family Business Management - Part IV, Farm Business Adjustments, 
Alternative Plans, ... * 

Farm and Family Business Management - Part V, Financing the Farm Business * 

Farm and Family'Financial Budget Form * 

Farm and Family Financial Planning Problem * 

Farmer's Tax Guide (Local Internal Revenue Offices and Farm Advisers should have 
current materials about January 1 of each year. Single copy sent in Ag. 
Releases) 

Farm Management Manual * 

FHA materials (See local organizations for copies of available materials) 

111. Cir, 832, Insurance for Farmers - Property, Liability, M".,ical ** 

Illinois Family Account Book (50 cents) ** 
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Illinois Family Incomes and Expenditures (In Ag. Releases, late fall or early winter) 

Income Possibilities Form * 

Michigan State Ext. Folder F-320, Planning Family Insurance * 

Michigan State Ext Folder F-322, Interest Rate Calculator * 

Money Management Library (Available from Money Management Institute of Household 
Finance Corporation, Prudential Plaza, Chicago 60601. Order List handed 
out at 1964 summer short course.) 

North Central Regional Publication on income tax management (Being revised. 
Check future Ag Releases or mailings from Extension Service.) 

Our Net Worth Statement * 

Partial Budget Form * 

PCA materials (See local agency for copies of available materials.) 

Problem: How Much Capital is Needed to Change the Method of Harvesting Corn? * 

Sheet: Costs of Alternative Corn Harvesting Methods * 

Slidefilm, Insurance in the Farm Business (Country Life and Country Mutual 
Insurance Companies in cooperation with Vocational Agriculture Service. 
A 25 cent charge to cover handling)** 

Social Security materials, OASI-35A, Your Social Security (See your local 
Social Security Office) 

Some Reference Materials on Marketing * 

Teacher's Manual for slideflim, Insurance in the Farm Business (Available with 
the slidefilm)** 

The Farm Family Looks at Life Insurance (Single reference copy only from 
Institute on Life Insurance for use in 1964 summer short course) 

VAS Unit 2008a, Record Keeping on the Farm ** 

VAS Unit 2024, The Use of Credit to Increase Farm Earnings ** 

VAS Unit 2025, Credit Needs on the Farm ** 

VAS Unit 2026, Farmer Jones' Plans for Repayment of Loans ** 

VAS Unit 2027, Sources of Farm Credit ** 

VAS Unit 2028, Factors Involved in the Borrowing Process ** 
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VAS Unit 2034, Credit Instruments ** 

Your Illinois Banks (See local bankers for copies) 

1964 Revenue Act - Provisions of Significance to Farmers (Distributed at 
1964 summer short course) 

* On Vocational Agriculture Service Order Blank for 1964 summer short course 
Contact Vocational Agriculture Service, 434 Mumford Hall, College of 
Agriculture, University of Illinois, Urbana 61803 (Cost varies according 
to item. Limited copies of some items) 

** Order from Vocational Agriculture Service, 434 Humford Hall, College of 
Agriculture, University of Illihois, Urbana 61803 (Cost varies according 
to item) 

*** Write Agricultural Education Division, 361 College of Education Building, 
University of Illinois, Urbana 61803 
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PREFACE 

The Trade and Industrial Education Service within the Division 
of Vocational Education, The State Department of Education, has 
assisted public schools to provide training in Trade and Industrial 
occupations to the citizens of Ohio since 1918. Its purpose has been 
to prepare young men and women for employment in all types of in­
dustrial and service work, as well as to upgrade adult workers for 
greater efficiency in their chosen field. 

Ohio can be truly proud of the vocational instruction provided to 
local communities in fire service training. This training has un­
doubtedly been responsible for saving many lives and preventing much 
property loss in the state. Emergency rescue training has been 
developed to further serve the citizens of Ohio by providing well-
qualified persons to deal with emergency situations. The personnel 
trauj?d maybe members of fire departments, police departments, 
or other agencies who are involved in the emergency treatment and 
rescue of people. 

This revised and expanded volume is designed to serve as a text 
for emergency rescue training and includes the latest information on 
sound practices in emergency squad work. 

E. E. Holt, Superintendent of 
Public Instruction 

Byrl R. Shoemaker 
Director of Vocational Education 

111 
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FOREWORD 

I r 

The importance of adequate training for emergency squad personnel, in rescue procedures 
and victim care beyond basic first aid, has been obvious for some time. International 
as well as national medical and rescue associations have expressed a dire need for a 
solution to this training prob!°m. 

The Ohio Trade and Industrial Education Service, Division of Vocational Education, of 
the State Department of Education has taken an active part in the training of fire department 
personnel since 1939. Through the training and utilization of part-time instructors, the 
Trade and Industrial Education Service has been able to make fire service training available 
to all fire departments in the state. This training has given assistance to paid departments, 
and has been ofparticular help to volunteer departments. More recently a similar program 
has been developed for training emergency squad personnel in victim care and rescue 
procedures. Some of these emergency squads are parts of local fire departments and some 
are not. 

In 1959 the Ohio Trade and Industrial education Service published an Emergency Rescue 
Squad Manual as a part of its training program. This comprehensive text was a pioneer in 
its field. A survey of literature had failed to disclose ade«faate materials for a complete 
training program. The materials available were fragmentary; each omitted vital phases 
of emergency and rescue squad work. The Emergency Rescue Squad Manual therefore filled 
a critical need. It has been widely distributed and has been reprinted every year since its 
publication. 

Meanwhile new medical findings about closed-chest heart compression, artificial r e s ­
piration, first aid for laryngectomy victims, and other phases of first-aid work have been 
introduced into Ohio's training program for emergency squadmen, along with the most 
recent rescue procedures and techniques. These new materials have been incorporated in 
this major revision of the original manual for squadmen titled "Emergency Vlcfm Care 
and Rescue." 

k is sincerely hoped that this revised text will become a part of all trainin;^; programs 
for emergency squads within the State of Ohio. 

Harry F . Davis, Supervisor 
Trade and Industrial Education Service 
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CHAPTER I 

EMERGENCY AND RESCUE VEHICLES 

INTRODUCTION 

Many of the residents of our communities today are the unfortunate and innocent victims 
of tragedies and disasters which, needless to say, are increasing in alarming numbers. 
As more and more traffic accidents, drownings, fires, explosions, tornadoes, floods, air­
plane crashes, and many other misfortunes occur, there is a tremendous need for well 
trained men and special equipment to handle these situations. It is a recognized fact that 
saving lives is of paramount importance where these emergencies occur. But it also must 
be recognized that the necessary equipment must be on hand to do the job. Emergency 
rescue units are being organized in steadily increasing numbers throughout the nation, to 
cope with these new demands. Encouragement to groups of men trying to organize such units 
is of vital importance. One way to do this is to make certain they are provided with the 
best training and the best equipment to make them into an efficient life -savingand rescue unit. 

LOCAL NEEDS 

Local needs for equipment will vary in 
accordance with the present as well as the 
future physical and financial conditions and 
circumstances in each community. It is 
v-ell to analyze the local situation, to avoid 
jumping to any hasty conclusions. A num -
ber of important preliminary factors must 
betaken into consideration before attempt­
ing to organize an emergency rescue unit 
which is to provide the facilities normally 
relevant to its operation. Some of these 
factors are as follows: 

Present and potential needs of commu­
nity or area to be served 
Topography of l and and condition of 
roads 
Terrain to be covered, including lakes 
and rivers 
Number and availability of personnel to 
complement apparatus 
The present and future road and indus­
trial hazards 

6. Financial situation relative to buying, 
maintaining, and providing necessary 
and additional tools and equipment 

7. Continuing future community support of 
this operation 

8. Type of service to be provided 
9. Kind and amount of equipment to be 

carried on vehicles 
After determining which of these factors 

are pertinent to the service you plan to offer 
the community, it can tentatively be decided 
what kind of apparatus and equipment is 
desired. 

Now, what further information is needed 
which might influence a choice in this selec­
tion? Here are a few examples which will 
explain the thinking in this respect. 

Where transportation to a hospital is to 
be carried out for victim s of accidents, pos -
siblyan apparatus in the ambulance classi­
fication might be considered. If, however, 
local police, fire, or other sources pro­
vide such transportation, a greater need 
might exist for a light oanel-type vehicle. 
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When bodies of water are present in the 
area to be served, it would be well to con­
sider the possibility of towing or carrying 
a boat. This would also have some bearing 
on the size and type of v e h i c l e s to be 
selected. 

Busy highways, expressways, turnpikes 
where major traffic accidents are apt to 
occur involving heavy tractors, trailers, 
and v a r i o u s large trucking operations, 
would probably indicate the need for a heavy 
rescue vehicle equipped with heavy rescue 
tools and appliances. 

TYPES OF EMERGENCY AND RESCUE VEHICLES 

Now let us assume that the need for a 
vehicle has been tentatively decided, and 
the selection of a vehicle is in order. What 
is available? In brief, here is a collective 
description and explanation of the potential 
imits to choose from, to satisfy local needs. 

There are three main styles of vehicles 
used by emergency and rescue units. Each 
style is suited for a particular emergency 
or rescue operation. 
AMBULANCE 

The ambulance is used almost entirely 
for transportation, but it may be designed 
for lig^t rescue work. 

There are v a r i o u s designs of ambu­
lances built today by reputable manufac­
tures . Many of these are "stock models". 
but others are built according to a buyer's 
specifications. B e f o r e a r e s c u e squad 
decides which ambulance is best suited for 
their needs, the expected use of the vehicle 
must be established, along with the neces­
sary tools and accessories which will be 
included. Although ambulances are used 
primarily for transportation, many of them 
carry first a i d appliances, supplies and 
accessories i n c l u d i n g oxygen breathing 
apparatus. (See Figures 1 and 2.) 

: :•. ' ' . ' • (•• . t iV-.—'-, 

Figure 1 
Small ambulance 
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Courtosy Superior Coach Corp. 

Figure 2 
Large ambulance 

This equipment is generally arranged to 
permit its use as follows: 

1. At the scene of an accident 
2. Enroute to a hospital 
3. Mlhile transporting a victim to or from 

the ambulance 
It is important, however, that the buyer 
make a careful study to determine exactly 
what is needed. This will aid in drawing 
up the specifications which subsequently 
can be presented for bids. It is equally 
important to select the proper automotive 
chassis, in order to satisfactorily fulfill 
the needs in respect to safety, e a s e of 
handling, and the terrain to be traveled. 

LIGHT RESCUE 

The lig^t rescue veh i c l e is adapted 
mainly for light rescue operations because 
of its restricted carrying capacity. How­

ever* in some instances these units are 
designed so they may also be used for trans -
porting a victim or victims if necessary. 

This type of equipment is generally buUt 
along the "panel" or "semi-panel" design, 
havinga road capacity from one-half to one 
and one-half tons. One of the many func­
tions it must often perform is to transport 
a boat, either on the top of the truck or by 
the aid of a trailer. In either case such an 
arrangement demands careful p lann ing . 
These trucks are also designed to carry 
light rescue tools and equipment such as 
forcible-entry tools, jacks, breathing ap­
paratus , masks, protective clothing, etc., 
plus the normal first aid supplies. In se­
lecting this type of equipment for a rescue 
unit, prime consideration must be given to 
load limits so that the vehicle will not be 
overloaded beyond the weight for which it 
was built. (See Figure 3.) 
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Courtasy DoyUttown F.D. 

Figure 3 
Light rescue vehicle 

HEAVY RESCUE 

The heavy rescue vehicle is designed 
primarily for heavy-duty operations where 
a maximum carrying capacity is required, 
to transport all the tools, appliances and 
equipment to perform such operat ions . 
Some carry portable generators that oper­
ate saws, drills, hammers, and forced-air 
ventilating systems. Many of these heavy-
duty iinits are equif^d with a winch and 
cable for pull ing heavy objects and/or 
"frame hooks" to be used with a tow-chain. 
Where these "straining" (derations are to 
be demanded of the equipment, specifica­
tions should so state these provisions and 
include the necessary power units to per­
form such functions. (See Figures 4 and 5.) 

Such a truck normally carries three to 
five tons above the weight of the truck it­
self. It is well to have a 20 per cent to 25 
oer cent weight allowance above the total 
weight of present equipment and men, 
because as time goes on, new and additional 
tools will be added and only a few will be 
discarded. Specifications should present 
instruction to the manufacturer to build a 
heavy-duty rescue truck having an engine 
and correlated parts designed to produce 
safe road-speed performance at safe engine 
revolutions per minute on the terrain it will 
normally t rave l . An extensive study of 
rescue trucks should be made before arriv­
ing at a final decision. Heavy-duty rescue 
trucks are not used for transportation of 
victims except in extreme emergencies. 
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Courtaay Northam Hill* F.O. 

Figure 4A 

Two views of a heavy rescue vehicle 

Caurtaty Northam Hills F.D. 

Figure 4B 

Courtaay Tha Garttantiogar Co. 

Figure 5 

Heavy rescue vehicle 
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Figure 6 
Courtoty Moorafi*ld F.D., Piedmont, 0. 

A unique squad vehicle. It can transport, carry rescue tools, and also carry a tank of 
water for fire-fitting or stand-by. The vehicle shewn above has all of these features 
plus a 500 g.p.m. front-mount pump. It can play many roles in emergency service. 

Figure 7 
Courtesy Canton Twp. F.D., Conton, 0. 

One might think that an ambulance is too small to do a proper emergency rescue squad 
job. As this photo shows, a great deal of equipment can be carried in an ambulance. 
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CONaUSION 

In conclusion it may be well to empha­
size certain points which should be con­
sidered in the specifications before the 
selection and purchase of any v e h i c l e , 
regardless of its classification: 
1. Weight of chassis 
2. Weight of equipment 
3. Hauling weight (trailer and boat) 
4. Horsepower 

5. Type of wheels (single or dual) 
6. Load limit established by manufacturer 
7. If a used vehicle is considered, what is 

its mechanical and physical condition? 

Overloaded vehicles r e s u l t in break­
downs which render the unit unusable and 
unable to provide the service for which it 
was intended. Do not make the mistake of 
attempting to haul three tons of equipment 
on a one-ton truck. 

CARE AND MAINTENANCE OF A VEHICLE 

The care and maintenance of any emer­
gency unit and every piece of equipment it 
carries is the direct responsibility, func­
tion, and obligation of those assigned to 
carry out this duty. Such responsibility 
should be delegated to dependable and reli­
able officers or men. But, regardless of 
who performs the clean-up operation, the 
officer in charge should direct the work 
and inspect the results. This procedure 
is not meant to infer that the men who did 
a clean-up job cannot be relied upon, but 
rather it places the different l e v e l s of 
responsibility where they belong. After 
all it is the officer's duty to see that this 
unit is ready to respond at all times. 

Therefore, in order to insure instant 
and efficient performance by an apparatus, 
it is i m p e r a t i v e that certain items be 
checked and inspected after each run. The 
following list can be used as a guide to 
direct this inspection service. Other items 
can be added by the local department in 
accordance with existing policies, rules, 
and regulations. 

The following items should be checked 
after e a c h run for defects and services 
needed: 

1. Brakes and their related parts 

2 . Gasoline and .oil levels - Replenish if 
necessary and look for leaks. 

3 . Tires - Check for foreign bodies, for 
cuts, and for air pressure. 

4 . All gauges and instruments of the dash 
board 

5. Battery, especially on radio-equipped 
vehicles 

6. Radiator - Check water level of cooling 
system. 

7. Safety belts, if so equipped 

8. Lights -Head, tail, stop, directional, 
dash, dome, and warning lights 

9. Steering mechanism 

10. Mirrors - Rear and side(s) 

11. Siren - Check for proper operation. 
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While on the subject of care and main­
tenance, one very important factor in this 
respect v^ich must not be overlooked is 
CLEANLINESS. It has been very well 
established that one of the trademarks of 
any good emergency unit is its appearance. 
The squad truck must be kept clean inside 
and out, to protect patients as wel l as 
squadmen. The handling of contagious dis -
eases is a good example of a reason for 
keeping the squad unit clean. 

In addition to the routine inspection, it 
is advisable to have a complete and thor­
ough periodic check of the automotive 
equipment. It is recommended that this 
be made on at least a monthly basis. An 

inspection record should be maintained on 
a report form, which will be filed for ref­
erence. The driver, a mechanic, or who­
ever is qualified or detailed to do this work 
as stipulated by local policy, should beheld 
responsible for this job. Figures 8 and 9 
are copies of forms used at the present time 
by some departments. Please note that only 
the signature of the person making the in­
spection is included on one of these, vdiile 
on the other an additional signature by the 
officer is required. The latter definitely 
indicates to the officer the defects reported 
and his signature certifies he is aware of 
them. However, local policy should deter -
mine the procedure to be followed. 

H 
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Monthly operation report 
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CHAPTER II 

EQUIPMENT 

INTRODUCTION 

No greater service can be provided by any emergency or rescue squad than the saving 
of human lives. When an emergency occurs in which life is in danger, it is the duty of the 
emergency unit to be so equipped and trained that it will be able to render efficient and 
effective service. 

To meet diis obligation, squadmen must carry in their vehicle sufficient rescue and 
life-saving equipment to meet these situations. The equipment must be maintained in first 
class condition at all times, and everyone assigned to the rescue unit must be thoroughly 
trained in and familiar with its use. 

Basic tools and equipment canbe divided into two categories: those used for life saving 
and those used for rescue worlc. 

NOTE: The following list of tools and equipment, although very comprehensive in 
nature, does not include every piece of equipment that mig^ be used. Additicmal items 
pertinent to this operation canbe added in accordance with local needs. The items chosen, 
and the quantitfes, must be in keeping with the type and size of vehicle. 

LIFE-SAVING TOOLS AND EQUIPMENT 

These include appliances necessary to 
save life and/or sustain life until the arrival 
of medical assistance or while enroute to 
a hospital. 

FRACTURE EQUIPMENT 

Fracture kit 
12 Triangular bandages 
6 Large safety pins 
6 4 x 4 Sterile compresses 
6 4 X 12 inch splint t)oards 
1 Roll 1-inch tape 
6 Wooden tongue blades 
1 Roll 2-inch gauze 

This equ^ment sh(nild be assembled and 
carried in a container marked "Fracture 
Kit." 

Additional equipment 
2 Traction splints 
4 Straps (5* x 4") to secure the 

patient to stretchers or 
bacldboards 

OXYGEN • ADMINISTERING EQUIPMENT 

Straight inhalator 
Combination resuscitator, inlialator, 

aspirator with 50 ft. extension 
Two extra tanks for each 
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FIRST AID KITS 

Squad first aid kit (See Figure 1) 
Large ccxninercial first aid kit 

(See Figure 2) 

• • * . . 

^ * 
/ 

Cavrtaty ShafMi Twy. F.D. 

Figurt 1 

Many sqaads use a |diysiciaii*s bag or one 
similar as their first aid kit. Tliese bags are 
durable and convenietiL Note tiiat one compart­
ment holds emergency supplies for a physician. 
These supplies can be diosen on the Rcomsien-
dations of your local physician. The lemaining 
part of the kit is filled with first aid supplies. 

BLANKET ROLL SPLINT 

This is madewitha small blanket folded 
until it is 12 inches wide. It is then rolled 
fi:(»n each end to the middle. It should be 
rolled very tig^t. Three cravat bandages 
can be tied around it to keep it in place. 
(Pictures on page 59.) 

BLANKETS 

Wool blankets should be available, to 
place under a victim or to wrap around Aim. 

Cmirtasy Min* Safely Aypliancas Ca. 

Figurt 2 

Large commercial first aid kit 

STERILE SHEETS 

These sheets should be of vdiite cotton 
material and be kept sterilized. Note: 
Local hospitals in some areas cooperate 
in providing sterilization service. Sheets 
can also be purchased pre-sterilized. 

RUBBER SHEETS 

These sheets are used for protection of 
blankets, cots, etc. 

O.B. (OBSTETRICAL) KIT 

4 Hemostats (straight) 
2 Voot-long pieces of umbilical tape 
3 Fairs of sterile gloves 

(assorted sizes) 
1 Pair of sterile scissors 
1 Bar syringe 

Sterile towels 
Soft b&by blankets 
Silver nitrate for installation into 
eyes 
(Pictures on page 43.) 
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STRETCHERS 
Ambulance-type (See Figure 3 and 4) 
Collapsible stretcher (See Figure 5) 

Adult backboard (See Figure 6) 
Child backboard (See Figure 7) 
Backboard foot rests (See Figure 6) 

Figure 3 
Courtesy Sharon Twp. F.D. 

Courtesy Shoron Twp. F.D. 
Figure 4 

The newest type of stretcher is adjustable. It can be carried in the squad vehicle as 
shown in Figure 3. Upon arrival at the hospital, this stretcher can be raised to the height 
of the hospital cart, table, or bed, as shown in Figure 4. This permits transferring the 
patient with a minimum of movement, and eliminates lifting. 

k. 
Figure 5 

Courtesy Sharon Twp. F.D. 

It is good practice to have an additional stretcher available on the squad truck. Multiple-
injury accidents require the squad to transport more than one patient. The stretcher 
shown here is collapsible; it can be stored in the squad truck until needed. 
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FIRE BUNKETS 

These are primarily for the protection 
of a victim: for example, during the use 
of a cutting torch. (See Figure 8) 

Ceurtaty Safety Clothing & Equip. Co. 

Figure 8 

Fire blanket 

SPECIAL PROTECTIVE CLOTHING 

Asbestos or heat-resistant suits 
Asbestos or heat-resistant gloves 

and mittens 
Ammonia suit 

ARM BANDS, COATS, ET". 

These serve not only as a means of 
identifying the squadmen, but also afford 
protection for the squadmen and the victim. 
When protective cover-alls, shop coats, 
or jackets are worn, it should be manda­
tory that they be kept clean. 

BODY STRAPS 

These can be made of l e a t h e r or of 
webbing. They are used to lash the victim* 
to the stretcher during rescue or to re­
strain the victim when such action becomes 
necessary. 

CLOTH FACE MASKS 

These are used for protection against 
contagious diseases. 

LINEN SUPPLY 

MASKS 

Self-contained (demand, supplied air , 
or oxygen generating) 

Storage at headquarters for extra blan­
kets, sheets, coats, cloth&icemasks, etc. 
will facilitate replacement of materials in 
the emergency or rescue units. 
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RESCUE TOOLS AND EQUIPMENT 

These involve appliances used to res­
cue people trapped in various critical cir­
cumstances , such as automobile accidents, 
drownings, cave-ins, explosions, etc. 

ELECTRICAL SAFETY EQUIPMENT 

Rubber gloves and protectors 
(See Figures 9 and 10) 

Wire cutters (See Figure 11) 
Firemen's cutters (insulated) 
Wire holding stick (See Figure 12) 
Pipe wrench (large) 

Courtesy W.H. Salisbury & Co. 

C(^rt«sy White Rubber Co. 

Figure 9 Figure 10 

Rubber glove, glove protectors 

&: 

Courtesy A.B. Chance Co. 

Figure 11 

Wire cutters 

< & : 

Courtesy A.B. Chance Co. 

Figure 12 

Wire-holding stick 

STRIKING TOOLS 

Axes (pick head, flat head, hand axe, 
etc.) 

Hammer (sledge, rubber head, mallet, 
etc.) 

Picks (hammer head, mattock, plain, 
etc.) 

CUTTING TOOLS 

Wood cutting (electric or manual saw, 
air hammer, chisel) 

Masonry cutting (electric or manual 
saw, air hammer, chisel, star drill, 
etc.) 

Metal cutting (electric saw, hack saw, 
cold chisel, tin roof cutter, bar cut­
ter, oxy-acetylene torch, tin snips, 
finger-ring cutters, bol t cutters) 

BATTERING TOOLS 

Battering ram 
Ball on chain 

PRYING AND LIFTING TOOLS 

Cla}v tool 
Door opener 
Hux bar 
Crow bar 



18 EMERGENCY VICTIM CARE AND RESCUE 

BORING AND DRILLING TOOLS 

Electric 
foeast 
Brace and bit 
Metal and wood drills in assorted sizes 

HOISTING, PULLING AND LIFTING 
EQUIPMENT 

Rope (̂ " to 1") 
Block and tackle 
Sheave block 
Assorted rope 
Pike pole 
Ratchet jack 
Hydraulic jack (See Figure 13) 
Log chain 
Cable 
Hydraulic rescue kit (See Figure 14) 

Courtesy Blaekhowk Mfg. Co. 

Figure 13 

Hydraulic jack 

CUTTING TORCH 

Oxy-acetylene 

LADDERS 

Rope 
Collapsible 

Courtosy Blaekhowk Mfg. Co. 

Figure 14 

Hydraulic rescue kit 

LIGHTING EQUIPMENT 

Flashlight (oue per man) 
Hand lamp 
Portable electric generator with lights 

(See Figure 15) 

Figu.C 15 

Portable electric generator 

FIRST AID FIRE-FIGHTING APPLIANCES 

Pressure-type water extinguishers 
Soda and acid 
Foam 
Carbon dioxide 
Dry powder 
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MISCELLANEOUS TOOLS AND EQUIPMENT 

The f o l l o w i n g is a list of tools and 
equipment which do not fall directly into 
previous classifications, but which may be 
important in equipping your emergency or 
rescue squad. 

Salvage covers 
Pike poles 
Fire helmets 
Rubber body wrapper 
Ditch jacks 
Rescue harness 
Life jackets 
Small hose roller 
Small folding ladder 
Large screwdriver 
Long and short-handled shovels 
Walkie-Talkie radios (See Figure 16) 

0 

Courtvty Mina Safety Appliane** Co. 

Figure 17 

Portable oxygen indicator 

Courtesy Motorola Inc. 

Figure 16 

Walkie-talkie radio 

Portable oxygen indicator 
(See Figure 17) 

Well-equipped tool box 
Spanner wrench 
Hydrant wrench 
Shut-off keys (gas, water, etc.) 
Lyle gun 
Tool kit (small tools) 
Flags and flares 
Brooms and mops 
Atmosphere testing equipment 
Explosimeter (See Figure 18) 
Carbon monoxide tester 

(See Figure 19) 
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Courtesy Min* Safety Appliances Co. 

Figure 18 

Explosimeter 

Courtesy Mine Safety Appliances Co. 

Figure 19 

Carbon monoxide tester 

SPECIAL EQUIPMENT 

Some rescue operations require use of 
the heavy-duty mobile equipment designed 
for earthmoving or wrecking jobs: power 
shovels, scrapers, bulldozers, cranes, 
dump trucks, highway w r e c k e r s , etc. 
Specially qualified, trained men operate 
these machines. A squadman cannot be 
expected to be familiar with their use and 
operation, unless he is employed in these 
areas on a full-time basis. 

It is wise to contact the owners or op­
erators of such equipment, in the squad's 
area of service, asking for their coopera­
tion in the event that a sudden emergency 
creates a need for their services. 

In communities that maintain service 
departments, or where the service depart­
ments of the State, County, Township, or 
public utilities are available, it is well to 

enlist their equipment and manpower in 
developing a local program. This creates 
a sound public relations bond among a l l 
parties concerned, for the safety, good, 
and welfare of the citizens in the area. 

The con t ro l of a cooperative rescue 
operation is important and must not be 
overlooked at the development stage. It 
must be established at the inception that 
the person who commands the department 
or emergency unit will have comple te 
authority to request and command auxiliary 
equq)ment when it is needed. There is no 
time for "red tape" during an accident or 
disaster, when l ife depends on efficient 
dispatching and control of equipment. 

For equipping a squad that must serve a 
waterfront area, see Chapter XXII. 
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CHAPTER III 

PERSONNEL 

INTRODUCTION 

The successful operation of an emergency or rescue squad unit depends on every man 
assigned to it. Only when this is recognized and accepted can satisfaction and efficiency 
be obtained. Hie saving of life is a serious business in itself and it should be handled by 
trained and qualified personnel. A small amount of first aid knowledge is n|^ enou^ to 
assure the safety and welfare of a victim, under many circumstances. It should be man­
datory that only personnel ^ o have successfully completed the Advanced First Aid Course 
offered by the American Red Cross, or any odier similarly qualified agency, and have 
passed the state emergency rescue training course, be considered for this important duty. 

Good public relations are extremely important in any department. The services of the 
squad must sell themselves tl;roug^ the conduct and efficiency of individual squadmen. 
Therefore, it is imperative that squadmen be selected with great care in order that they 
will obtain respect from the public. Following are more specific recommendations to be 
used in the selection of personnel. 

QUALIFICATIONS 
Note: The following items are not listed 

in any special order of importance. They 
are to be used comprehensively and col­
lectively and will merely serve as a guide 
to determine the over-all capability of each 
person to be considered as a squadman. 
1. He must have volunteered for the job. 

This is primarily an indication that the 
person wants to take part in the per­
formance of this particular duty at his 
own request. As a rule, no one cares 
to do a job, or carry out the duties of 
a job, if he has a physical or mental 
avers ion to the obligation involved. 

2. He must be available. There is no 
point in having a man assigned to life-
savinj units when it may be question­
able &^ to whether he will, or will not 
be in a position to respond to the alarm. 
For example, a man whose private 
work takes him out of the community 

wouldnot be a good choice here. How­
ever, if there are a number of men 
involved in the same situation, itmig^t 
be well to give some thought to the idea 
of organizing the personnel on a so-
called day or nig t̂ platoon basis. Hius 
squad personnel would be available on 
a round-the-clock basis. 
He must be dependable. Dependability 
is of the utmost importance. This 
virtue gives assurance that the squad-
man will carry out assignments to the 
best of his ability. 
He must have a good reputation. A 
person's good name and standing in. 
public esteem must definitely fit into 
the analysis. TUs type of public work 
will present many delicate situations, 
especially when the confidence of the 
victim in his benefactor is sorely need­
ed. (In short, is he a good citizen?) 
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5. He must present a good appearance. 
A slovenly, dirty and unkempt individ­
ual will immediate}; cause the victim, 
as well as the general public, to look 
with disfavor on his benefactor. Even 
a stranger, when carefully groomed, 
is an asset when dealing with others. 
Many emergency and rescue units have 
a type of white shop coat available to 
their squadmen. Such a coat is easily 
donned and gives the men that look of 
neatness and c l e a n l i n e s s which is 
always so desirable. 

6. He must have a pleasant personality. 
Arrogance and s u p e r i o r i t y will be 
quickly resented. Courtesy and under -
standing will always open the door for 
a better relationship with the victim. 
The public will also react and cooperate 
more favorably when treated in a firm 
but courteous manner. 

7. He must be cooperative. This is a 
characteristic which calls on a person's 
ability to harmonize, pull together, 
v;or k shoulder to shoulder, and go along 
with others. It may be said that people 
do not think together, but under emer­
gency situations, they should act to­
gether. There is no time for bickering 
at the scene of an emergency. Orders 
and methods must be carried out even 
if they are not to individual liking. As 
a rule the end result is the same. 

8. He must be definitely interested in the 
job. This is fundamentally a special­
ized field. Consequently, there will al -
ways be new and different approaches, 
techniques and procedures offered on 
the subject. If the enthusiasm is there 
to learn, study, and keep abreast of the 
times, such an individual will defi­
nitely be an asset to the squad. Then 
again, it must be realized that each 
person's interests are different. There 
are many firemen who are happy just 

to be good firemen because they love 
firefighting. On the other hand, the 
same answer is also a p p l i c a b l e to 
squadmen. Personnel once placed on 
emergency units often make it their 
life's work. Whichever job it may be, 
however, the deciding factor is con­
trolled by the man's interest in the job 

at hand. 

9. He must have initiative. The ability of 
a person to determine for himself what 
has to be done, and thenhavingthe ca­
pability of going ahead and doing it, is 
an important qualification in this line 
of work. The necessity to deal with 
unusual situations, conditions and cir­
cumstances, makes it imperative that 
squad and emergency personnel have 
tills qualification. 

10. He must be cool, level-headed and have 
the ability to exercise common sense. 
E m e r g e n c y situations call upon the 
individual to use these qualities be­
cause of the turmoil which exists during 
the time of an emergency. The situa­
tion, when handled wisely and properly, 
will make matters easier for everyone 
concerned. 

11. He must have an aptitude for training. 
The study and training time involved 
in learning to be a good squadman is 
in substance not a long-term indoctri­
nation of practice and knowledge. First 
aid and life saving courses are outlines 
to supply the utmost in information and 
training in a practical and reasonable 
length of time. Therefore, the ability 
to learn quickly and have natural talent 
to apply this training is an important 
factor in personnel selection. 

12. He must have leaderfahip ability. "As 
ye lead, so shall they follow", may be 
a safe ax iom in th i s case. These 
emergency situations always call for 
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an immediate show of authority and 
command. When used w i s e l y , this 
quality will make it easier to control 
the emergency. 

13. He roust be in good health and physical 
condition. One n e v e r knows, yihea 
responding to an emergency alarm. 

exactly what is involved. A man may 
be called iqK)n to climb, run, dig, pull, 
push, etc. Therefore, it is very im­
portant that a selectee have the normal 
good health and recognized physical 
abilities to perform his duties in a man­
ner that is not detrimental to victims, 
his fellow squadmen, or himself. 

COMPLEMENT OF EMERGENCY AND RESCUE UNITS 

Determining the number of officers and 
men viio are to man an emergency squad 
is somevi^t controversial. The number of 
squad members often is based on the size 
of the area served and/or the available 
manpower. It must be borne in mind that 
not all of a department's personnel should 
be deployed in an emergency, in view of tbe 
possibility of another call. 

There are basically three different types 
of equ^ment, namely Ambulance, Lig^t 
Rescue, and Heavy Rescue. Ttese recom -
mendations are based on the absolute min­
imum requirements for operating them 
safely and efficiently. 

AMBULANCE 

Officers - At least one officer, or a man in 
charge, must be assigned to respond to an 
alarm with this unit at all times. 
Squadmen - A minimum of two men should 
be assigned to respond with the apparatus. 
This number can include the man as stip­
ulated in the precedingparagraph. If, how­
ever, the department is large enough to be 
able to detail more than two, without sac­
rificing its fire fighting strength, well and 
good. However, in order to secure the 
minimum of two for response, additional 
personnel should be delegated and avail­
able to meet this requirement. 

LIGHT RESCUE 

Officers - At least one officer, or a man in 
charge, must be assigned to respond with, 
the ai^ratus on every alarm. 
Squadmen - A mininum of three men should 
be assigned to respond with this apparatus. 
This number can include die man stipulated 
in the preceding paragrajA. As die unit 
will be larger and carry more life saving 
equipment, tools and appliances, a larger 
complement ofmen will be necessary. With 
this in mind, additional personnel should 
be delegated and available for duty. 

HEAVY RESCUE 

Officers - Compliance with the obligation 
of having a minimum of one officer with the 
apparatus on every alarm is recommended. 
As a much larger unit with more manpower 
is included, an appointed officer should be 
in command. 
Squadmen - This f u l l - s c a l e life saving 
operation with large and heavy equipment, 
many more tools and appliances, calls for 
a minimum complement of five men to re­
spond with the apparatus. This number can 
include the officer as stipulated in the pre­
ceding paragraph. It is imperative, how­
ever, that more men be actually assigned 
and delegated for duty in order to assure a 
minimum crew of five. 
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CHAPTER IV 

OPERATIONS 

INTRODUCTION 

It is advisable to give some thought to an efficient and practical mediod of alerting 
emergency and rescue squad units. The nature of this particular operation certainly calls 
for a somewhat different approach than the customary notification to signify an alarm of fire. 

ALERTING SYSTEM 

Our goal can be achieved by keeping 
several factors in mind, namely (1) The 
emergency must be identified so that both 
fire - fitting and emergency personnel 
will immediate ly recognize its nature; 
(2) Response must be rapid, only by the 
personnel as s igned to the rescue units; 
(3) Unnecessary confusion and disorder 
which delay response to this type of alarm 
must be avoided. 

As a rule, in paid departments these 
problems are circumvented bvhavinga 
coded alarm system on their fire-house 
bell. By merely changing the number of 
rings, the personnel can immediately as­
certain the type of alarm, and report to the 
ai^ratus floor accordingly. The problem 
is not that simple in volunteer fire depart­
ments. In some cases, a siren mounted on 
the top ofthe fire station or on a nearby pole 
is the onl'type of general alarm which can 
be given. These are set in action by tele­
phones, relays, or manual controls. A 
series of wails is emitted which signifies 
the alarm of fire or emergency. If, how­

ever, these wails can be controlled to def­
initely distinguish a difference in the nature 
of the alarm, our purpose is accomplished. 
This problem should be discussed with local 
agencies involved in the installation of the 
alerting system to determine whether or not 
this is possible. 

An alerting system that is used by many 
squads today employs a transmitter and in­
dividual home receivers. A receiver is 
placed in the home of each squad member. 

The transmitter i s located where the 
squad alarms are received. The dispatcher 
can immediately transmit a particular tone 
that (̂ )ens all home receivers. The dis­
patcher can then alert the squad members 
as to the location and type of emergency. 

There are many types and styles of noti­
fication sys tems now in operation. We 
recommend that a study be made of the sit­
uation from the standpoint of local needs, 
conditions, and circumstances. Expert 
advice and information will be offered by 
representatives ofthe various f irms in 
this field. 
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Regardless of the kind of system which 
is finally selected, it is deemed advisable 
to give additional thought to establishing a 
"stand-by" routine for alarms involving 
only the emergency and rescue squad units. 
This is where the extra men mentioned in 

Chapter III fit into the picture. Thus, a 
call from the squadmen at the scene for 
additional equipment, apparatus, doctors, 
nurses, etc., can be expedited immedi­
ately, instead of going through the entire 
alarm routine a second time. 

The main concern here is to facilitate 
an efficient and orderly "all out" by the 
personnel assigned to the emergency and 
rescue apparatus. There is no point in 
cluttering highways and adding confusion to 
local traffic with excess private vehicles 
trying to reach the scene, or the apparatus 
headquarters. If only the members as­
signed to these units respond, it is apparent 
that many of these problems will be elim­
inated. In addition, valuable seconds will 
be saved, thus enabling the apparatus to 

leave the station more quickly. There is 
bound to be a greater degree of delay when 
waiting for a larger complement of person­
nel to arrive fbr duty. 

Here,, again, the possible need is for 
response by the "stand-by" or extra men 
assigned to these units. Their availability 
at headquarters in the event of additional 
calls on the same alarm will aid tremen­
dously in expediting efficiently any type of 
emergency service. 

COMMUNICATIONS 

It is recommended that some type of 
communication system be incorporated in 
the over-all operation of emergency and 
rescue squad units. In many instances, 
when arriving at the .scene, it is necessary 
to call back for additional equipment and 
personnel, contact the sheriff's office, call 
the State Highway Patrol, etc. When this 
can be done directly from the unit, much 
valuable time can be saved by squadmen. 
Furthermore, there is nothing more dis­
couraging or inopportune, especially when 

in the public eye, than a situation in which 
men and equipment stand by helpessly be­
cause circumstances demand additional 
apparatus or manpov;er, and nodiing can 
be done about getting it there. Modem 
emergency squads utilize two-way radio 
communications to a great advantage. In 
many cases, this equipment is installed on 
every emergencyvehicle in operation in the 
department, to take care of unexpected 
situations. 
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CODING CALLS 

It is a good practice to code most infor­
mation transmitted over a two-way radio. 
This is especially true when the condition 
of the patient is involved. For example, 
if the patient's condition is critical this 
fact might be communicated over the radio 
as "code signal 95." If the patient were to 
hear the squadmen state that his condition 
was critical, it might cause his shock to 
become more severe. 

Additional code signals can be used for 
many other patient cond i t i ons . These 
coded messages mig^t include: 

a. Have hospital prepare oxygen 
b . An O.B. case 
c. Condition fair 
d. Condition good 
e. Condition critical 
f. Severe bleeding, uncontrolled 
Using this type of coding, the squad can 

notify the dispatcher, who in turn can call 
the hospital to be prepared. This procedure 
will result in better reception of the patient 
at the hospital. 

It must be en'phasized that this system 
of a l e r t i n g the hospital should not be 
abused, but used only for critical patients. 
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CHAPTER V 

SAFE DRIVING PRACTICES 

INTRODUCTION 
i Most drivers possess a natural inclination to drive at excessive speeds. Sound think­

ing should tell us it is better to drive slower, and arrive safely at a given destination, 
than not to arrive there at all. 

When dealing with the problem of "safe speeds" vs. "excessive speeds", definite facts 
must be included, such as: (1) a person's physical and mental ability to drive the vehicle; 
(2) the condition and type of motor vehicle used; (3) the weather; (4) the road condition. 

It can be said that a speed considered to be a safe speed for one driver may be an 
excessive speed for another. Inexperienced and excitable drivers often become over-
zealous, a characteristic which will cause them to drive at unreasonable and unsafe speeds. 

RESPONDING TO THE EMERGENCY 

DRIVER'S RESPONSIBILITY SIREN 

The driver of an emergency vehicle is 
resp<»i8ible for the safe operation of that 
vehicle; therefore it is necessary for him 
to understand the limitations involving the 
use of red warning lights and sirens, 
mounted on the emergency equipment. 

RED LIGHT 

The flashing red li£^t is of more value 
as awamingdevicetooncomingtraffictfaan 
it is when used to alert drivers of vehicles 
being approached from the rear. When no 
visual obstruction exists, a red flasher-
li£^t mounted on the emergency unit is often 
more effective than a siren as a warning 
device, because it can attract the attention 
of oncoming drivers from a greater dis­
tance straij^t ahead. A small red lig^t is 
ineffective. 

The siren is an excellent warning device^ 
but it too has limitations caused by h i^ 
noise levels, closed automobile windows, 
and the fact that sound waves created by a 
vehicle-mounted siren are directional. In 
certain instances, test results proved that 
the sounds could be heard approximately 
three times as far to the front as was pos­
sible to either side or to the rear. When 
ideal conditions prevail, a person with 
normal hearing and seated in an automobile 
with only the driver's window open, will 
hear the siren at a position approximately 
1,000 feet to the front of the emergency 
vehicle. This distance, of course, is sub­
ject to changes due to the variation of street 
n o i s e s from trucks, buses, and other 
sound-producing obstacles. However, the 
approximate distance that the sound waves 
of a siren maybe heard is reduced roughly 
by two-thirds when the listener's position 
is at rig^t angles to the path of the emer­
gency vehicle. 
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Taere are a l so some techniques and 
precautions which, if observed, will result 
in a more effective use of the siren and 
reduce the danger of accidents to emer­
gency vehicles. 

When the siren is not automatically con­
trolled, it should be turned on and off al­
ternately in such a manner as to utilize the 
full range of sound irom the lower to the 
hî ^est pitch. The varyingsoundpitch will 
attract attention more effectively. Many 
persons are deaf to high or low pitches but 
can hear other tones adequately < 

In some states totally deaf persons are 
issued driving licenses. This is true in 
Ohio. 

DRIVING AN EMERGENCY VEHiaE 

cause an excited motorist to stop suddenly 
or svferye so abruptly that his car may «̂̂  
struck by the emergency vehicle, or pos­
sibly it may strike other automobiles or 
pedestrians. 

When an emergency vehicle is preparing 
to pass another vehicle, it must be done 
with caution, especially when it is neces­
sary to drive across the center line of the 
roadway. In such cases when a motorist 
is alerted to the situation he should, if pos­
sible, drive to the nearest curb or road­
way limit and stop. Such results cannot be 
expected from all motorists in all situa­
tions; therefore, the safety of these people 
rests in the hands of the emergency unit 
driver. 

The driver of any emergency vehicle 
cannot depend on the flashingof the red lig^t 
or the sound from a siren on the emergency 
vehicle to guarantee safe passage or "rig^t 
of way" through any intersecting street or 
cross roads. Ihere is a greater danger of 
accidents at intersections where traffic 
control lights are in operation than at inter -
sections with "Stop" or "Yield Rig t̂ of Way" 
signs, or where intersections have no con­
trols at all. 

The public has a right to expect the 
emergency siren to be used only vdien a 
genuine emergency exists. The use of the 
siren for escorts of distinguished persons, 
caravans, parades, and other non-emer­
gency uses can lead to resentment and even­
tual disregard. These practices are be­
coming less prevalent. Iliey should be not 
only discouraged but prohibited. 

To gain the "right of way" over other 
vehicles traveling in the same direction, a 
siren should be actuated sufficiently in ad­
vance before overtakingthe vehicle so that 
the driver will have had adequate warning 
of the approach. The sudden use of a sir^i 
immediately behind another vehicle may 

No emergency vehicle should pass an­
other emergency vehicle while responding 
to an alarm except when an "all clear" 
signal has been received from the driver 
or the officer in charge ofthefirstvehicle, 
and then only when in the judgment of the 
second vehicle's driver it is safe to pro­
ceed. A safe distance of five hundred feet 
should be maintained between emergency 
vehicles when two or more units are re­
sponding together to the same alarm. 

The careful selection of sound-thinking 
and intelligent drivers, properly trained, 
will help solve this problem; however, it 
is essential that all drivers understand 
speed in relation to "reaction distance", 
"braking distance", and "stoppingdis­
tance", explained herein: 

Speed: The miles per hour a vehicle travels. 

Reaction Distance: The distance a vehicle 
will travel v^ile a driver is transferring 
his foot from the accelerator to the brake 
pedal after he perceives danger. 
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Braking Distance; Th e distance a vehicle 
will travel firom the place where the first 
application of the brake was made to the 
place where the vehicle stopped. 

Stopping Distance; The sum of the reaction 
distance plus the braking distance 

These distances will vary due to the 
physical and mental alertness of the driver, 
the speed, typeand condition of the vehicle, 
the number, type and condition of the 
brakes, the tire sizes, and the weight of the 
vehicle when fiilly equipped, plus the tjrpe 
and condition of the road surface. 

For example, at 40 m.p.h. a vehicle is 
traveling approximately 59 feet per second. 
This requires a distance of 44 feet (reaction 
distance) for the average driver to react 
and apply the brakes. In most cases the 
vehicle will have traveled an additional 88 
feet (braking distance) before it stops. 
This adds up to a total of 132 feet (stopping 
distance) which i s the approximate total 
number of feet required to halt the vehicle. 
At speeds lower than 40 m.p.h., it is pos­
sible to control the apparatus with some 
degree of safety. With higher speeds, such 
as 60 m.p.h., the stopping distance in­
creases to an approximate 264 feet. 

Drivers should remember that they are 
responsible for the lives of their fellow 
squadmen, the victims, and others.'* 

TRANSPORTING VICTIM TO THE HOSPITAL 

Few, if any, emergencies require the 
need for excessive road speeds when trans­
porting die victim. Along with this, poor 
driving practices such as swerving, fast 
turns, and sudden changes often increase 
the extent of the injury and create an ad­
verse effect on the victim. This action is 
improper in all respects. 

Another major danger associated with 
a speeding or carelessly operated rescue 
squad vehicle is the possibility of being in 
a traffic accident. Such a situation would 
cause a delay in assistingtfaose involved in 

the original emergency, plus the possibility 
of obtaining more victims and often destroy­
ing services for w îch the rescue vehicle 
was purchased. 

The safe speed for any emergency run 
must be established while the run is being 
made, and it mustbe based on the weather, 
streets, traffic, the driver, and the vic­
tim *s condition. Because of the seriousness 
of this situation, there must be adequate 
planning and wholehearted cooperation of 
all persons concerned in order to make any 
rescue squad a successful operating unit. 

* Chapter XXVI covers legal aspects of operating emergency vehicles in more detail. 
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CHAPTER VI 

CONTROLLING THE SITUATION 

INTRODUCTION 

A squadman's first responsibility in any emergency is to the victim. However, since 
squadmen are often the first trained personnel to arrive at an emergency, it is some­
times necessary for them to do other things which are not, strictly speaking, victim care, 
in order to oerform their function adequately without endangering their own safety and the 
safety of others. 

HIGHWAY ACCIDENTS 

In certain situations a victim should 
receive "on the spot" emergency care be­
fore being moved for any purpose. Often 
immediate assistance to a highway victim 
is essential before adequate warning sig­
nals are set out to alert oncoming traffic. 
In such instances, the warning lights on the 
rescue vehicles can be used to excellent 
advantage. They will provide some pro­
tection to the victim and the squad personnel 
against injuries or death. When it is per­
missible to move a victim safely a short 
distance from the danger zone, the traffic 
situation will be less serious. The proce­
dure to follow must be decided for each 
individual case by the squadman-in-cJiarge 
at the accident. Squadmen should not devi­
ate from the "victim care", outlined else­
where in this manual, vihea considering 
whether to move the victim to safer area. 

Unless some plan of action is set up, 
practiced, and understood by squad person­
nel, there maybe confusion at the scene of 
a highway emergency. Figure 1 shows ef­
ficient, pre-planned handling of a highway 
accident. 

FLAGS AND FLARES 

Section 4513.28 R. C. of Ohio states that 
in case of a highway emergency, warning 
signals shall be placed forty paces or ap­
proximately one hundred feet both to the 
front and to the rear of the vehicle. 

If the spot of emergency is near a curve, 
crest of a hill, or place where the vision of 
oncoming traffic may be obstructed, the 
warning signals should be placed to give 
ample warning. 

This code directs all emergency squad 
units to provide for the protection of all 
persons directly or indirectly concerned 
with highway emergencies. These warning 
devices must be used with due regard for 
the common hazards each may present in a 
particular situation. For example, open 
flames, lights, or non-vapor-proof lanterns 
must not be used in an area filled with gas­
oline or other flammable vapors. 

When the job of caring for the victim 
demands the squad members* entire per­
sonal attention, it is then necessary for the 
squadman in charge to direct some other 
person to set out whatever signaling de­
vice is suitable for the.existing condition. 



34 EMERGENCY VICTIM CARE AND RESCUE 

CLEAN • UP 

The Ohio Driver's Manual states, "Any 
person removing a wrecked or damaged 
vehicle from a highway shall remove any 
glass or other injurious substance dropped 
upon the highway from such vehicle." 

The above quotation is not to imply that 
the rescue squad members are responsible 
for the removal of such substances dropped 
upon the highway, but rather to point out 
with whom this responsibility l ies. Some 
of the most common substances found in a 
clean-up situation are: 

Gasoline: This must be flushed from the 
highway with large quantities of water. 
Consideration must be given to where the 
gasoline and water will run and what addi­
tional action, if any, is necessary. For 
example: Should the gasoline be flushed to 
a nearby c r e e k , what are the potential 
dangers and what lies within its path? When 
the gasoline is flushed in to a sewerage 
system that leads to a sewage disposal 
plant, the person on duty at the disposal 
plant should be notified immediately. When 
it is flushed into a sewerage system in a 
closely populated area, it is wise to inspect 
these buildings for gasoline fumes and ad­
vise the occupants to discharge water into 
their floor drains to assure havingadequate 
water in the "trap". This will close off a 
drain and lock the fumes out of a house. 

Botha powder and a liquid are available 
for use on gasoline to reduce the fire dan­
ger. The powder is spread on the gasoline 
and then flushed with water. The liquid is 
sprayed over the gasoline and then flushed 
away. Either of these materials will make 
a nonflammable emulsion that is easily 
flushed away. 

Glass: Broken glass in most cases pre­
sents no special hazard in having it removed 
from the highway but, as in many other 
highway situations, a constant watch for 
approaching vehicles must be maintained. 
A reasonable signal such as those previ­
ously mentioned should be given in advance 
to stop or slowdown the traffic, to prevent 
injury or possible death to members of the 
clean-up crew. 

Blood; This provides a somewhat different 
problem than that encountered in similar 
situations. R&hioving the blood from the 
highway is a simple operation when done by 
flushing. But the diMculty arises when «i 
"weak-stomached person" is an unwanted 
spectator who must get all the details first 
hand. Then just about the time the job is 
completed, this person "passes out" and 
a new problem is encountered. 

Miscellaneous Situations: There are nu­
merous situations that could be described 
here, such as one where a large milk sup­
ply transport truck overturned and spilled 
the entire contents over the highway. An­
other is where a farm produce truck was 
involved in an accident and most of the con­
tents were distributed across the highway. 
Regardless of the situation there are many 
factors to be considered, such as the sub­
stance involved, where it occurred, and how 
it can be corrected. Weather conditions 
also play an active part in deciding on a 
course of action. During freezing weather 
a method not involving water may be nec-
cessary. But when water is necessary to 
do the job, a supply of salt, sand or other 
like substance may be needed to make the 
area safe for both motorists and pedes­
trians. This, as previously stated, is not 
a direct function of a rescue squad but it is 
their responsibility to request assistance 
through certain local authorities by stat­
ing the need for additional personnel and 
supplies. 
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COOPERATION BY PREPLANNING 

A rescue squad will, in many cases, 
request cooperation from the local police 
department, county sheriff's office, State 
Highway Patrol, and the highway depart­
ment. Rescue squad personnel should at-

•idto the emergency as it concerns first-
aid and rescue, and let the law enforcement 
agency handle the other people and traffic 
problems. 

R e s c u e squad personnel supervisors 
should seek cooperation through preplan­
ning with the local police, county sheriff ^ 

State Highway Patrol and the highway de­
partment. Each has a definite place and 
each group should cooperate with the other 
to develop a plan, before the emergency 
rather than at the scene of the emergency. 
To best accomplish the desired coopera­
tion, it is suggested planning be done with 
the top officials of the organizations con­
cerned. At this level, definite agreement 
can be made which will not be contradicted 
later. (See Figure 1.) 

^>f^''A^^-

Courtesy Shai'on Twp. F.O. & Worthington, 0 . , P.D. 

Figure 1 

Cooperation at an accident scene. The police agency was notified of the accident and 
requested an emergency squad to respond. At the scene, the victims are being cared for 
by the squadmen while police officers are controlling the bystanders and traffic. Note 
that one squadman is examining a victim on the road and another is examining a victim 
in the car. The other squadmen are preparing equipment that probably will be needed* 
Only by good preplanning between the squad officers and the local police agencies will 
such effective handling of an accident be possible. 
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HOME SITUATIONS 

Squadmen must have the ability to handle 
the relatives and friends of the victim, to 
the end that they will not interfere with the 
victim's care or the squadmen. This re­
sponsibility mig t̂ be delegated to one mem -
ber of the squad while the others proceed 
with the care of the victim. Hysterical 
mothers, wives, sisters, and grandmothers 
always create an added problem for the 
squadmen. This problem is important and 
in some cases must be eliminated before 
the squadmen can give attention to the vic­
tim . If this problem is not eliminated, it 
is very possible to have two victims in place 
of one. Hiere is no set rule for the squad­
men to use to cope with this problem; how­
ever, the following situation will presentan 
example which may be helpful. 

EXAMPLE 

Husband has heart attack. His wife is 
hysterical. 

PROCEDURE 

1. Take wife to another room. 
2. Ask her questions, to keep her mind 

occupied. 
a. Has yourhust>and had these attacks 

before? 
b. Is he taking medicine? (If so, ask 

to see it.) 
What is his medical background? 
Who is his doctor? 
What is his parents' medical back­
ground? 

f. How many children do you have? 
g. How old are they and are they away? 

(Army, college, etc.) 
h. What is your husband's age? 

Little help will be required by the rela­
tive who remains calm in the face of an 
emergency; however, a word of sympathy 
and encouragement i s well worth while. 

Do not blame or ridicule a person for 
feelingas he does. Your job is to help him 
cope with his feeling. 

COOPERATION OF THE VICTIM 

Every effort must be made to secure the 
cooperation of the victim. Often a problem 
is the additional embarrassment to the vic­
tim caused by curious bystanders. It is to 
the best interest of the squad and the vic­
tim to protect the victim from these prying 
eyes. 

For example, if a woman should break 

her leg in a crowded area, she should be 
covered with a blanket. Ihe examination 
should be made and the splint put in place 
by feeling under the blank&c. With prac­
tice, this can be readily accomplished. 

If possible, the area in which the victim 
or victims are located should be blocked 
off and shielded f'om thesight of onlookers. 
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COOPERATION WITH HOSPITAL PERSONNEL 

Giving the best possible care to victims 
is of primary importance in emergency 
squad work. One means of doing this is to 
establish good relationships widi the hos­
pital personnel with which the squadmen 
come in contact, and most especially the 
emergency-room personnel. 

If there is a working agreement between 
the emergency squad and the regular per­
sonnel in the emergency room, die care of 
the patient from the time he is seen by the 
squadmen until the time he is admitted to 
the hospital will not be disrupted. This can 
only be accomplished if all people who come 

Courtesy St. Anthony Hosp. 

Figure 2 

Upon arrival at the hospital emergency 
room, tell the nurse just what type of emer­
gency you have and the suspected injuries. 
In the above case, the victim has a sus­
pected fracture. He is left on the backboard 
and placed on a movable stretcher. Good 
rapport with the 'entire team' means working 
well with all who come in contact with the 
victim, especially the emergency room 
personnel. 

in contact with the patient work as a team. 
The officer in charge of the emergency 

squad or the chief of the department should 
meet periodically with the supervisors of 
the emergency rooms with which his squad 
comes in contact. Tliis will lead to a better 
understanding of the object ives of both 
groups. The emergency-room supervisors 
are most willing to cooperate with those who 
transport victims to the hospital. 

Figures 2 and 3 and their captions show 
howsquadmen can bring about good rapport 
with emergency-room personnel. 

Ceurtosy St. Anthony Hosp. 

Figure 3 

After the victim is made a& .omfortable as 
possible and after any lifesaving procedures 
are carried out, squadmen should give the 
emergency room nurses all possible infor­
mation: 

1. The exact location from which victim 
was taken. 

2. The type of accident. 
3. The victim's condition from the time 

squadmen arrived until victim arrived 
at hospital. 

4. The care given by the squad. 
5. Whether the proper law enforcement 

agencies were notified. 
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CHAPTER VII 

CHILDBIRTH 

INTRODUCTION 

A growing problem confronting the emergency and rescue squad service is emergency 
childbirth. The squadmen often have to decide whether to transport the expectant mother to 
where medical help is available, or whether to keep the mother in her home and attend the 
birth of the child. Because squadmen must solve this problem, it is of the utmost importance 
that all squadi ten have at least some fundamental knowledge about the conditions surrounding 
chUdbirth. 

NORMAL DELIVERIES 

A woman in labor and/or a new-bom 
child can certainly present many dLfficult 
situations. IMess the squadmen have 
proper knowledge and training in this par­
ticular area of emergency care, great harm 
may be done to the mother and/or the child. 

Although it is not the intention of this 
book to perfect the squadmen in the art and 
science of obstetrics, there is a real need 
to give such personnel a working knowledge 
of vfbat to ext ~t. Because lives maybe in 
the balance, ue squadmen must decide 
quickly either to transport or not to trans­
port a mother to a hospital. The decision 
should depend upon certain evidence which 
the squadman has to evaluate at once. 

The expectant mother is to be trans­
ported only before the evidence of crowning 
isaj^rent. If crowning is apparent, child-
birth will follow soon after. In such a case, 
the mother should not be moved at all, un­
less the squadmen are otherwise directed 
by a physician. 

The squadmen must have some concept 
of what takes place before, during, and 
after labor to be able to best care for the 
mother and child. However, this material 
will deal mainly with the period during labor 
since this is usually the period in vt^cb 
victim care arises. Therefore, the squad­
men should have some knowledge of vtbaX. 
is normal and abnormal in childbirth. 
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DEFINITIONS 

Obstetrics: The care of the childbearing 
woman and her new-bom baby. Obstetrics 
deals basically with three distinct periods: 

1. Pregnancy: The period firom conception 
through the period of labor to birth of 
the child. 

2. Labor: Tlie period during which the 
baby and the placenta are ê qpelledfrom 
the mother's body into the outside world. 

3. Hie Puerperium (Post E>elivery): Hie 
period during which the organs of 
reproduction are restored to approxi­
mately their former size and condition. 
Tliis usually takes about six weeks. 

Internal Organs: The internal organs ot 
reproducti(ni are: (a) the ovaries, (b) the 
fallopian tubes, (c) the uterus, and (d) the 
vagina. 

Ovaries: The ovaries are the glands in the 
female producing the reproduction cell 
known as the ovum. 

Fall<H)ian Tubes: The fallopian tubes are 
two thin, trumpet-shaped, flexible muscu­
lar tubes, about four and one half inches 
long and somewhat thinner than a lead pen­
cil. They have two openings, one into the 
uterine cavity and the other into the abdom -
inal cavity. The abdominal opening is 
somewhat larger and is surrounded by a 
large number of fringes; hence the term 
"fimbriated end". Tlie tMopism tubes act 
as a passage from the ovaries to the uterus. 

two inches wide, one inch in thickness, and 
weig^ ftom one to two ounces. It is com -
posed of involuntary muscle fibers, running 
in different directions, making its expan­
sion possible up to the size of a pumpkin. 
At termination of pregnancy it weighs about 
two pounds. The muscles of this organ are 
arranged so as to make it able to expel its 
fetus (infant) by contraction at the termi­
nation of normal labor. (See Figure 1.) 

Amnion (Bag of Waters): The thin trans­
parent sac which holds the fetus suspended 
in the fluid called amniotic fluid. This sac 
is lined with a smooth, simpery, glistening 
membrane. The space, or die amniotic 
cavity filled with fluid, is often called "the 
bag of waters." Here is where the child 
floats and moves. At full-term pregnancy 
this cavity normally contains 6:0m one half 
to one quart of water. The important func­
tions of this fluid are: 

1. To protect the fetus from Mows 
2. To allow the fetus freedom of motion 
3. To ke^ the child at an even temperature 
4. To help to enlarge the vaginal canal dur­

ing labor so the child may be bom more 
easily. 

5. When membranes rupture, to flush the 
birth canal, thereby cleansing, lubri­
cating, and disinfecting it 

Placenta (Afterbirth); By the third month 
another important structure, the placenta, 
has formed. The placenta is a fleshy, dish­
like organ. Late in pregnancy it measures 
about eig^t inches in diameter and one inch 
in thickness. It receives its name from a 
Latin word meaning cake, which this struc­
ture resembles somewhat in shape. 

Uterus: The uterus, or womb, is a thick-
walled, muscular, hollow, pear-shaped 
organ. Fully developed, in nonpregnant 
state, it is aj^roximately three inches lonĝ  

A tree or a plant sends its roots into a 
bed of earth for nourishment, and when the 
plant is removed a certain amount of the 
earthy bed clings to the interlocking roots. 



CHILDBIRTH 41 

Similarly, a thin layer of the uterine bed 
r. l i n g s to the branching projections and 
together they make up this organ, which 
£ upplies food to the fetus as the roots and 
t̂ ie earth provide nourishment for a plant. 
At term a placenta weighs about one pound. 
Its surface is smooth and glistening, and 
beneath this membrane may be seen a num­
ber of large blood vessels. 

The placenta and the child are connected 
by means of the umbilical cord. This cord 
is fastened to the center of the placenta and 
from there enters the abdominal wall of the 
child. It is usually about twenty inches in 
length and three quarters of an inch in di­
ameter. It contains two arteries and one 
large vein, which are twisted upon each 
other and are protected from pressure by 
a transparent, bluish -white, g e l a t i n o u s 
substance called jelly. 

LABOR 

Labor is the process by which the child 
is expelled from the uterus. It is divided 
into three stages: dilation, expulsion, and 
placental. 
First Stage - The first stage of labor (di­
lating stage) begins with the first symptoms 
of true labor and ends with the complete 
dilation of the vaginal canal. 

Squadmen's Care 
1. Encourage the victim. The squadman 

should display an attitude of cheerful-
n e s s , sympathy, and encouragement 
toward tfie expectant mother. 

2 . Observe the character of the pains. The 
frequency, the duration, and the intensity 
of the pains should be watched closely 
and recorded. The presence of "show" 
in substantialamounts(bloodstained 

1. Placenta: usually 
attached on rear wall 

2. Umbilical cord: it is 
about 20 inches long 

3. Fundus of uterus 

4. Infant's navel 

5. Front wall of 
uterus 

Figure 1 

Unborn child 
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mucus, not actual bleeding) suggests that 
rather rapid progress m a y be taking 
place and should be reported, particu­
larly if associated with frequent severe 
pains. 

3 . Urge the victim not to bear down. During 
the first stage of labor, uterine contrac­
tions are involuntary and uncontrolled by 
the victim. Not only is it futile for her to 
bear down, this leads to exhaustion and 
may tear parts of the birth canal. 

If the s q u a d m a n determines that the 
mother is in the first stage of labor, pre­
paration should be made to transport her 
to the hospital. 

Second Stage- Watch for signs of the second 
stage. These signs are as follows: 
1. The victim begins to bear down on her 

own accord. 

2. There is a sudden increase in vaginal 
discharges; sometimes there may be 
slight actual bleeding. Ibis indicates 
diat the child's head is passing through 
the completely dilated birth canal. 

3 . The victim thinks that she needs to evac­
uate; Has symptom is due to pressure of 
the head on the perineal floor and con­
sequently against the rectum. 

4. Tlie membrane ruptures with discharge 
of fluid. This, of course, may take 
place at any time but occurs most fre­
quently at the beginning of die second 
stage. 

5. Hie vaginal opening begins to bulge and 
the anal orifice to dilate. This is a late 
sign, but if 1, 2, 3 , and 4occur, the ap­
pearance of the infant should be watched 
for, with every pain. Only the appear­
ance of the head (crowning) can definitely 
confirm this suspicion. Vomiting at this 
time is not unusual. If vomiting occurs, 
take precautions against strangulation. 

Crowning - The vaginal opening will bulge 
and the top of the child's head will actually 
be seen. This is called crowning. Crown­
ing is the very last symptom before the head 
and then the child are actually delivered. 
(See Figure 2.) 

\ -

Courtesy Aftar Bum, RobMt L. Didcinson, M.D. 

Figure 2 

Crowning 

If examination of the birth canal during 
labor pain reveals that the modier is crown­
ing, this will indicate that the infant may be 
bom almost immediately. In tMs case, 
squadmen should not attempt to transport 
the mother to a hospital, but should be pre­
pared to deliver the baby in the next few 
minutes. If she is not crowning during a 
labor pain, squadmen will probably have 
time to reach a hospital. In such case, 
the mother should be transported. 

Care at Delivery - If it is established that 
the squad must help in the delivery, one 
squadman should obtain the following equip­
ment from the squad vehicle: (a) O. B.kit, 
(b) first a id k i t , (c) combination resus-
citator-aspirator. This equipment should 
be brought to the delivery area and made 
ready. (See Figures 3A and 3B.) 
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Figure 3A 

An open O.B. kit. Tha gloves (in the back) 
are separate so that the squadmen may put 
them on without contaminating the other 
sterile materials. 

Figure 3B 

Materials needed in an O.B. pack: 
1. 4 towels 
2. 12 gauze compresses, ^ r 4 size 
3. cord tape or ties 
4. soft rubber ear syringe 
5. 4 large, strai^t hemostats 
6. 3 pairs of rubber gloves 
7. 1 pair of scissc. •-
Towels are used to protect the area. The 
4x4 compresses are used to absorb any 
liquid materials. The ear syringe is used to 
suction the child's nose and mouth. 

Figures 4 through 9 show stages in the 
normal delivery of an infant's head. The 
head usually is delivered with the face 
toward one of the mother's legs. It should 
be supported by the rubber-gloved hand of 
a squadman. Gloves should be sterile if 
possible. 

Courtesy Dr. Gaerg* P. Sh««r* 

Figure 4 

Crowning has occurred; delivery is starting. 

Courtesy Dr. Goergo P. Shoors 

Figure 5 

This is a normal presentation. 
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Courfasy Dr. Gaorg* P. Shaort 

Figure 6 

Courtaty Dr. Gaerga P. Shaaw 

Figure 7 

While supporting the head, check to find 
out if the cord is wrapped around the neck. 
If it is» run your finger between the cord 
and the child's neck to loosen the cord. If 
the cord is too ti^^t, clamp it twice and cut 
between clamps. 

After the head is delivered, contraction 
of the uterus will continue until the shoul­
ders are delivered. Do not pull. The 
modier sometimes has difficulty delivering 
the shoulders because of their width. The 
top shoulder is usually the first one to pre-
sent itself. Slight traction on the head 
toward the floor wUl help deliver the upper 
shoulder: see Figure 8. Sliglit traction on 
the head toward the ceiling will help deliver 
the bottom shoulder: see Figure 9. Then 
apply slow, straight outward traction very 
gently on the head. Continue to support the 
child and be ready for sudden esqiulsion. 
After both shoulders are delivered, the 
baby will follow very quickly. Guard the 
cord so as not to tear it. 

wimM 

Caurtasy Or. Gaarga P. Shaars 

Figure 8 

Caurtasy Zabriski.Eastman, bursas* Handbaek of Obstatrics 

Figure 9 

Be prepared to support the baby's head as 
soon as it is delivered. 

Delivery of bottom shoulder. Note that 
sterile gloves are worn. 
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Care of the Child - The child is now on his 
own and should be able to start to breathe. 
To s a f e g u a r d the child, the squadmen 
should: 

1. Turn the child on his side across the 
mothePs abdomen. This will facilitate 
the flow of mucus out of his mouth. 

2 . Pull the tongue forward. This can be 
done by grasping the tongue, top and 
bottom, and pulling out to the lower l ip. 

3. Clear his air passage. Wipe his mouth 
inside and out with a gauze bandage 
(4x4) . By placing another gauze com­
press (4 X 4) over your index finger and 
placing your finger in the child's mouth, 
gently clean out all foreign bodies and 
mucus. 
All three of the above sliould be carried 

out in all d e l i v e r i e s whether the child 
breathes immediately or not. 

4. If ^ child starts to breathe, your 
attentions should then be turned to the 
modier and die cord. 

IF THE NEWBORN DOBS NOT BREATHE-
If 30 seconds to one minute have elapsed 

without the newborn breathing, and steps 
1, 2, and3 above have been completed, the 
squadman must start some type of resus­
citation. 

5 . Stimulate die child. This can be done 
byruU)ing the child with your hand. Do 
not slap die child. You may also snap 
him on the bottom of his feet widi your 
index finger. The child should be left 
on his side for this. 

6. Use manual artificial resp irat ion . 
Leave him on his side and aerate him 
by mouth-to-mouth breathing. This 
should be done once or twice. If the 
child is able to breathe on his own he 
will. If he does not: 

7. Use mechanical artificial respiration. 
This is done by using a commercia l 
resuscitator. Put the mask in place 
using the resuscitator stage of the ma­
chine. Let the machine breathe for the 
child once or twice and discontinue. If 
he is able to breathe on his own, he will. 
If he does not, it is evident that he is 
not ablf > to do so. 

8. Keep up the mechanical resuscitation. 
This must be k e p t up until the child 
starts to breathe or u n t i l he is pro­
nounced dead by a physician. Trans­
port him as soon as possible. 

The Cord - After the child is breathing, 
attention should be turned to the cord. The 
squadmen need to know the procedure for 
cuttingdie cord, as a safety measure when 
the mother must be moved under awkward 
conditions. Those who have tried to carry 
a new modier down three flights of stairs 
with a newborn balanced on her abdomen 
know the safety problem. There are in­
stances when the child should be separated 
from die mother. 

1. M i l k i n g die cord - Before cutting the 
cord, die squadman must "milk" i t . At 
approximately nine inches from the child, 
grasp the cord between index finger and 
thumb of o n e hand. Widi the index and 
second finger of the opposite hand grasp die 
cord in a scissors fashion. Milk the cord 
toward the baby for only two inches. It is 
in these two inches that the cord will be cut. 

2 . Tying the cord - Place a sterile clamp 
(hemostat or tie) approximately six to nine 
inches from the baby's abdomen. Cord ties 
can be purchased through drug stores or 
hospital supply companies. Each t i e is 
1/8" X 12". Ties are made of cotton and 
can be purchased steri le. 
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Approximately o n e inch further away 
from^e tie or clamp, place another tie or 
clamp. When tying the cord, use square 
knots and put at least three knots in place. 

3 . Cutting the cord - Between t h e s e two 
clamps or t ies , cut the cord with sterile 
sc i s sors . This physically separates the 
livingand breathing child from the mother. 

Put the child in a soft blanket and place 
him in the care of some competent person. 
The child should be kept on his side with his 
head slightly lower than his body. 

The emergency squad should check with 
local physicians as to the desired procedure 
to be carried out when cutting the cord in 
an emergency delivery. 

Third Stage - From the time the child is 
delivered until the placenta i s delivered 
i s the third stage of labor. The placenta 
usually appears within 30 minutes. There 
will be one to two cups of blood delivered 
with the placenta. This is a normal amount. 

After the after-birth (or placenta) is de­
livered, it should be preserved in some type 
of container or wrapped in a newspaper. 
This must be kept and brought into the hos -
pital with the mother and child, so that it can 
be examined to see if any particles have 
been left ii. the uterine cavity. 

A sterile sanitary napkin can be placed 
in position at this time. Be sure it is ster­
i l e . A squad should not carry an open box 
of sanitary napkins and use these at this 
time. Individually wrapped sterile napkins 
should be carried. If they are included in 
the O. B. pack, they will be sterile. 

FINAL STEPS IN EMERGENCY CHILDBIRTH 

The mother and child must b e in the 
hands of m e d i c a l personnel before the 
squadmen leave them, f o r the following 
reasons: 

1. The child must have a physical examin­
ation. 

2 . The mother must have a physical exam­
ination i n c l u d i n g the checking of her 
birth canal for lacerations. 

3 . The newborn's eyes must be cared for, to 
prevent any serious eye infection. (This 
is a state law in Ohio.) Silver nitrate is 
usually used and this function is to be 
performed only by the experienced and 
trained squadman; usually it is done by 
a physician. 

4 . The cord must be checked by competent 
medical personnel. 

5 . Baby and mother must be observed for 
a period of time. 

If the physician should ask the squadman 
to make out the birth certificate, he may 
do s o . Many times the physician may ask 
that this be done because the squadman was 
present at the actual delivery. 

Birth certificates can be obtained at the 
local county health office. They must be 
made out as soon as possible after the birth 
and be filed with the proper registrar in the 
count)' health office. 
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UNUSUAL DELIVERIES 

DEFINITION 

The term "Breech", in connection with 
childbirth, refers to the birth of the infant 
in a reverse position, as contrasted with 
normal head-first delivery. 

In normal c h i l d b i r t h , the child will 
usually start to breathe as soon as his chest 
is exposed, or shortly afterwards. Because 
of the nature of the breech type of birth, 
the child's chest is delivered before his 
head. It is impossible for the child to taice 
in air, as his air passages are blocked; 
his head is still within the vaginal canal. 

SQUADMEN'S CARE 

As soon as the squadman finds that it is 
goingto be a delivery in a breech position, 
he must be ready to support !:he child. This 
can be done by letting the child rest on the 
squadman's hand and arm, thus allowingthe 
infant's legs to straddle the squaonan's 
arm. 

The legs, hips, stomach, and ches> will 
be delivered at this point. Sometimis it 
will be harder for the mother to deliver the 

head, and in more severe cases, the delay 
is quite long. If this happens, the child 
may suffocate, as the result of a poor air 
passage. 

An air passage may be created by the 
squadman supporting the body of the infant 
with one hand and inserting the index and 
second finger of h i s other hand into the 
vaginal canal in such a way that the palm 
faces the baby. He should run his fingers 
around the child's neck until the chin is 
found. At this point the two fingers should 
be run between the child's chin and the vag­
inal canal. As the child's nose is reached, 
the squadman should separate his fingers 
enough so as to run one on each side of the 
child's nose. When in this position the 
squadman's fingers should be pushed away 
from the infant's face, in turn, focilitating 
a good air-way. Hie squadman should keep 
his fingers in this position until the entire 
head is delivered. 

This is the only time the squadman 
should touch the vaginal area. The squad­
man should have sterile gloves on for this 
procedure. 

OTHER CHILDBIRTH EMERGENCIES 

On arrival, squadmen may find that the 
cord, a foot, or a hand is protruding from 
the birth canal. Transport this mother at 
once, taking special care not to injure the 
prolapsed part. Do not try to replace the 
prolapsed part in the vaginal canal! 

If a hand or foot is protruding, cover it 
with a sterile towel or as clean a piece of 
material as is available. 

If the cord should be protruding, the 
child may be in danger. This danger is 
caused by the cord being under direct pres­
sure due to its position between the head 
and the birth canal. While the cord is in 
this position, the childmig^tnot bereceiv-
inganadequateamountofbloodandoxygen. 
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SQUADMEN'S CARE 

Transport this mother at once! In case 
the cord is protruding, place the mother on 
her back with her hips elevated on two or 
three pillows or folded blankets. This will 
cause the child to drop a little i n t o the 
uterus. If the mother can be maintained in 

a knee-chest position, balance supported by 
squadman, it is preferred to elevated-hip 
position. However, this is a very difficult 
position to maintain during transport, and 
special precautions must betaken to safe­
guard the mother if this position is used. 
These positions will relieve some of the 
direct pressure pinching the cord. 

ABORTION OR MISCARRIAGE 

DEFINITION 

This is the giving off of the membranes 
and the unborn child before the child is able 
to live on its own. This usually occurs 
before twenty-eig^t w e e k s of pregnancy 
have passed. Such an abortion or miscar­
riage can take place anytime between con­
ception and the time just before the child 
is able to live on his own. Although the 
outward symptoms may vary, the following 
symptoms will be present. 

SYMPTOMS 

1. Fast pulse 
2 . Perspiration 
3 . Pallor (pale skin) 
4. Weakness - inability to stand 
5. Cramping pain in t^e abdomen 
6. Moderate to seveie vaginal bleeding 
7. Discharge of large or small particles 

from the vaginal canal 

In other words, there will be all the 
symptoms of shock, plus, inmost cases, 
bleeding from the vagina. 

SQUADMEN'S CARE 

1. Place victim in shock position. 

2 . Conserve body heat. 

3 . Squadmen may moisten the patient's lips 
if she requests i t . 

4 . Do not touch the vaginal area, as the 
victim is prone to infection. 

5 . Squadmen may put s t e r i l e towels or 
vaginal pads (sanitary napkins) at the 
vaginal opening. 

6. Keep any particles that are discharged 
and take them to the hospital with you, 
since this f l e s l iy material may have 
form. 



49 

CHAPTER VIII 

COMMON SQUAD EMERGENCIES 

INTRODUCTION 

This chapter will deal with victim care. It is slanted specifically toward the squadmen's 
care of a victim, not treatment which will be given by a physician. For the most part, 
therefore, the material presented here presupposes that the reader has had adequate 
training in first aid. 

The squadman's responsibility In the area of victim care is a great one. His ability to 
give emergency care may often mean the difference between life and death to the victims. 
Very difficult rescues maybe in vain if adequate emergency care is not carried out during 
and after the rescue. 

For these reasons, the material in this chapter goes far beyond that found in advanced 
first aid texts. Where applicable, each section follows the pattern of giving the symptoms 
of the condition, and the preferred squadmen's care. 

The procedures given follow the recommendations of a competent medical committee 
which is listed in the acknowledgment pages of this book. However, if squadmen should 
find that local medical personnel in the area in which the squad operates recommend a 
different procedure, we urge that their recommendations be followed. Squadmen should 
take every opportunity to increase their knowledge in victim care and should rely heavily 
on local medical personnel for assistance in keeping up to date on the latest procedures 
recommended locally. 

BURNS 

DEFINITIONS 

Bums are injuries to the skin and/or 
underlying tissues and may be the results 
of such causes as the following: 
1. Heat; TTiis may be m o i s t (steam or 

boiling water) or dry, such as flame, 
hot metals, or hot water bottles. 

2 . Chemicals; Strong acids or alkalies can 
cause burns. Acid burns may be caused, 
for example, by sulfuric or nitric acid. 
Alkali burns may be caused by lye or 
caustic soda. 

4, 

Electricity: The effects of electricity 
vary widely, depending on the type, the 
voltage and the amperage of the current. 
Bums are usually noted where the cur­
rent enters and leaves the body. In ad­
dition to these local effects, changes 
may be produced in the respiratory, 
circulatory and central nervous system. 
Radiar Ion; Sources of radiation burns 
include ultraviolet r a y s . X-rays and 
radium. Sunburn and bums from ultra­
violet lamps usually are superficial and 
produce short-lived effects. 
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CLASSIFICATION OF BURNS 

First Degree; Only redness of the skin 
Second Degree: Blistered tissues or de­
struction of the same. Blisters may be 
broken. 
Third Degree: Charred tissues or destruc­
tion of the same. 

SQUADMEN'S CARE 

First degree - Apply a bland ointment and 
a snug dressing. 
Second degree - Sterile dry dressing; snug 
bandage; do not open blisters. 
Third degree - Sterile dry dressing. This 
can be accomplished with 4x4 gauze dress -
ingkept in place by a wide rolle^^ bandage. 
The use of a sterile bum sheet is also in­
dicated. (See Figures 1, 2, and 3.) 

Courtesy St. Anthony Hasp. & Ploasantville F.D. 

Figurt 1 

The squadmen on this call are confronted 
with a burn of all three degrees which in­
volves the entire left side of the back. 
The victim is being treated for shock by 
one squadman as the other man readies the 
burn sheet. 

Courtesy St. Anthony Hosp. & Pleasontville F.D. 

Figure 2 

The outside wrapper having been opened, the 
burn sheet is very carefully unfolded. Notice 
that the squadman is touching only the very 
comers of the sheet. This will make for a 
sterile area covering the bums. The sheet 
is handled in the same manner as when re­
moving a sterile compress from its wrapper. 

Courtesy St. Anthon/ Hosp. & Pleasontville F.D, 

Figure i 

With the utmost cr.re, cover the burn area and 
wrap the rest of the sheet around the victim. 
Do not use ointments or spr^iys of any kind 
on second-degree or third-dv ee burns. 
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Chemical - In most cases, dilution by 
flushing with large amounts of water is the 
best emergency care. 

Electrical - Treat the local bum the same 
as above, depending on the degree. Watch 
the victim for stoppage of breathing and 
trea' .jr severe shock. 

Do not apply ointments to second- and 
third-degree bums. Remember, pain 
induces more shock. Physicians usually 
remove all ointment that has been previ­
ously applied. Removingthis ointment Mdll 
cause the victim to have more pain and in 
turn make his shock more severe. 

A victim's family (or others) may apply 
ointment to a second- or third-degree bum 
before the squad.irrivej°. If this happens, 
a squadman shoa'd notify the emergency 
room nurse as to v ho applied the ointment. 
This is important because the hospital med­
ical team otherwise ma> wrongly think the 
ointment was all ied by the 84 '̂* .̂ 

Ifa person is burned extensively and will 
require surgery to dress the bums, it is 
wise to have his stomach empty while giving 
an anesthetic. So do not give liquids by 
mouth to a patient who has extei^sivebums. 

The extent of a bum is estimated as a 
percentage of the victim's whole ikin sur­
face . The total care of a bum patient in a 
hospital is carried out according to the 
amount of the body burned. 

The "Rule of Nines" is heard often in the 
care of bums. Figure 4 shows how the 
percentages are established. Squadmen 
should know this method so they can esti­
mate the extent of a bum by the time the 
patient arrives at the hospital, and can 
inform emergency room personnel. 

Figur* 4 

Body bums ex.^ressed in percentage of 
total skin surfrw-e. 

COMPL;aTIONS 

luc two major complications of bums 
are shock and infection. Shock is caused 
by any of the following: 
1. Loss of body fluids from the denuded 

area. This loss is usually in the form 
of plasma. 

2. Electricity. Brain or h e a r t damage, 
seen particulary in electric shock, will 
disturb or destroy the breathing or 
blood-pressure regulating organs o/the 
body. 

3. Pain due to the bum. 
4. Psychological distress. 

To help prevent infection, sterile mat­
erials should be applied next to bums. 

In the prevention of shock, heat is the 
first consideration. Conserve the victim's 
body heat and elevate his feet. 
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PENETRATING WOUNDS OF THE EYE 

DERNITION 

Penetrating wounds of tne eye include any 
wounds inniiiich die eyeball has been cut or 
penetrated. 

SQUADMEN'S CARE 

The eyeball contains a vital fluid. If 
this fluid is lost, the eyeball will collapse 
and the victim may lose his sig^t in diat 
eye. Therefore squadmen should dov^t-
ever is possible to prevent the escape of 
the vital fluid from an hijured eye. 

If there is an object penetrating the eye­
ball, do not remove it. 
If the object is protruding from the eye, 
siq)port it by wrapping and tying band­
ages carefully. 
If there is no object protruding from the 
injured eye, cover it with a metal eye 
shield. Do not put compresses or cotton 
eye patches on the injured eye; they 
mig t̂ cause harmful pressure. 
Cover the good eye. This will help the 
victim to keep his eyes at rest. 
Keep the victim on his back. This will 
help to keep the fluid in the injured eye. 
E]q>lain all procedures to the patient. 

ABDOMINAL INJURIES 

DEFINITIONS SYMPTOMS 

The abdomen is the cavity in the body 
between die diaphragm and the pelvis. Care 
of abdominal injuries is usually of consid­
erable magnitude and often requires emer­
gency surgery. Tlie time element between 
injury and (^erAtion is vital in maintaining 
a minimal mortality rate. This time ele­
ment is calleda time lag, ^eed of trans­
port to the place of definitive treatment is 
of utmost importance. Speed should be 
used, but not MTith lost motion or atthe srx-
rifice of safety. 

If there is a large catastrophe vdth many 
injured, transport priority should be given 
to the victim with an abdominal wound. 
Abdominal, head, and chest injuries are 
given priority over all other injuries, even 
though the patients may not appear to be 
seriously wounded at the time. Often the 
goriest of the injured or the obvious fracture 
are sent on, vAule the abdominal injury is 
deta'ned. This mistake contributes to 
needless deaths. 

1. Shock 
2. Difficult breathing 
3. Protr ling organs 
4. Fast, weak pulse 
5. Hemorrhage (arterial or venous) 

EMERGENCY CARE 

For protruding of the bowel or other 
organs through abdominal wounds, the care 
depends upon the&icilities at hand. At the 
scene of the accident the care should be 
similar to that of a compound fracture. Do 
not return the organs manually, but cover 
them with sterile gauze or linen. If this is 
not available, use clean cloths. 

If sterile water, plasma, or some other 
non-irritating sterile or "reasonably" ster­
ile liquid is available, moisten the cloth and 
keep it moist. If water can be boiled for 
fifteen minutes, it can be used to moisten 
the cloths, after it returns to ôom tempera­
ture. If transportation will take over thirty 
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minutes, it is worthwhile to spend the time 
to boil water and keep the dressing moist. 
The wet dressings are then covered with a 
large sterile (or clean) pad. This is not 
pulled tig^t, but is kept snug. 

If this care is carried out in an emer­
gency room, sterile materials will be on 
hand; they should and will be used. The 
dressings can be moistened with a sterile 
salt solution or sterile water. Bleeding is 
rarely severe and is best not cared for at 
a first aid station unless a spurting artery 
is present. More harm than good is done 
by manipulation. 

Time should be taken .oput a compres­
sion bandage over the alxiomen before 
transporting the victhn. This can be done 
with the s o - c a l l e d scultetus or "many-
taUed" binder (Figure 5). 

Figure 5 

The scultetus binder or many-tailed binder 
can be used for several kinds of emer­
gencies. 

The binder consists of a square of heavy 
muslin or flannel material about twelve 
inches square, to which a series of straps, 
each two inches wide and eighteen inches 
long, have been sewn on two opposite sides. 

The square is placed over the injury on top 
ofthedresshig. The straps are then alter­
nately brought around the victim and tied. 
The straps are pulled snug, each strap 
overlapping the previous one, to hold it and 
the moist dressing in place. This will pre -
vent any additional loop of intestines, or 
other organs, from protruding. 

Binders can be made by a squad auxiliary 
and sterilized by a local hospital. If no 
binders are available, an ordinary bath 
towel will serve as a fairly effective sub­
stitute. Ttie towel i s placed around the 
abdomen, and the ends, one uqponthe other, 
are pinned loosely together. 

Some kind of binder should i3e applied as 
soon as an abdominal injury is suspected 
by the squadman. This type of bandage also 
maybe of service to victims who have sus­
tained rib fractures, because it serves to 
immobilize the chest. 

If the victim is having difficulty in breath­
ing, he will be most comfortable in asemi-
sittingposition. On the other hand, if shock 
is present, the best position is vrith the head 
lowered and the feet elevated with knees 
beet. Ingeneral, ifthevictim*s skinis dry 
and warm and if his pulse is strong, it is 
advisable to put him in a position with head 
and chest slightly elevated. The victim 
should be kept warm by the use of blankets, 
rather than with hot water bottles or heating 
pads, to prevent possible burning. 

Don't givethe victim anything by mouth. 
In summary, we may say that the care 

of abdominal injuries consists of: 
1. Discovering that an abdominal injury 

may exist 
2. (faring for shock 
3. Caring for any protruding organ 
4. Applying moist dressing 
5. Applying a snug binder 
6. Securing surgical aid as rapidly as pos­

sible, by priority of transport, so that 
definitive care (consisting particulary of 
operative treatment) may be carried out. 

<0 
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OPEN CHEST WOUNDS 

DEFINITrONS SQUADMEN'S CARE 

A chest wound is any opening into the 
chest cavity from the outside. 

CAUSES 

Chest wounds may be the result of an 
opening causedby any object that has pene­
trated through the soft tissues of the chest, 
such as: (1) a bullet, (2) a knife, (3) any 
other cutting object. 

SIGNS AND SYMPTOMS 

In a normal chest the lung remains in 
a position of expansion. Any leak of air 
dirou£^ the chest waU results in collapse 
of the lung. If this air pressure from the 
outside is not stopped as soon as possible, 
the lung collapse will cause the area around 
the heart to shift. If this shift occurs, the 
large blood vessels leading from the heart 
willbetMosted, causingthem to shut off the 
supply of blood from and to the heart. Thi$ 
condition can cause a type of heart failure. 

A sucking sound may or may not be heard 
in chest wounds. These wounds are usually 
called "sucking chest wounds." This is 
because a sucking sound is sometimes made 
by the air rushing into the chest cavity from 
the outside each time the victim breathes. 

These factors point out the absolute ne­
cessity for instantaneous emergency care 
by the squadmen in such chest wound cases. 

The squadman's first step should be to 
seal off the open wound to the outside air. 
Tape a large piece of wide adhesive over 
the opening. Be sure the surrounding area 
is well covered to prevent seepage in 
breathing. (All squads should carry wide 
cape, 4" to 6", in their supplies.) 

Any non-porous material, (i.e. plastic) 
may 5e placed over the opening and sealed 
with tape. If the opening is large, there may 
be need to apply more than one piece of tape 
in order to close the wound completely. 
Have tape extend two or three inches beyond 
the edge of the wound on all sides. If gauze 
is used before taping, be sure it is large 
enough so that there is no danger of the 
gauze being sucked into the wound. 

Be sure to have the victim take a deep 
breath before applying the tape. 

Where too much time is needed to get 
equipment ready, the squadman should 
place his hand directly over the wound. 

Place the victim in a sitting position if 
possible, or on his injured side, if nothing 
is protruding. Supportive treatment before 
and during transport is the administration 
of oxygen. 

NOTE: If there is an open chest wound 
from vdiich diere protrudes a foreign object 
of some kind, do not remove the object. 

Review of pertinent points to remember: 
1. Seal the wound from the outs ide as 

quicldy as possible. 
2. Place the victim in a sittingposition, or 

on his injured side. 
3. ^ply oxygen therapy. 
4. Tran'jport the ̂ ctim to area of definitive 

treatment. 
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FRACTURES 

DEFINITION SYMPTOMS 

, ? 

: | 

A fracture is any break in the continuity 
of a bone. 

VARIETIES OF FRACTURES 

1. The break may be incomplete with only 
a line in the bone. This type is fre­
quently found in the skull. 

2 . The break may be part-way through the 
bone, splintering the fibers on one side 
and bending them on the other as with a 
green twig. Hiis is common in children 
at any age where the bones are soft and 
pliable. 

3 . There may be a completely broken bone, 
broken transversely or in a spiral di­
rection, and very often it is broken into 
several fragments. 
If the fractured surfaces are protected 

from contamination with the outside air, or 
the skin remains intact, it is called a sim­
ple or closed fracture. On the other hand, 
if an open wound occurs at the time of the 
fracture so that air and bacteria maybe 
admitted, it is called a compound or open 
fracture. There is a connecting wound to 
the outside. 

A compound fracture is more difficult 
to treat than a simple fracture because of 
the open wound, since the possibility of 
infection must be considered as well as the 
fracture itself. 

A complicated fracture is one in which 
other structures or organs such as nerves, 
bloorl vessels, joints, lungs, or bladder 
are injured by the force or by the fracture 
fragments, such as a broken rib puncturing 
a lung. 

An impacted fracture is one in which the 
bone is broken and one end is wedged into 
the interior of the other. 

The signs and symptoms of a fracture 
maybe visualized easily by picturing what 
happens when a bone is broken: 
1. When a breax occurs, it allows an un­

natural movement of a normally rigid 
part. 

2 . The displacement of the fragments of the 
fracture area causes a deformity of the 
limb. 

3. There is loss of power of movements. 
The limb cannot function properly be­
cause normal function of a muscle is 
dependent upon the bones to wh'ch it 
is attached. 

4. Upon examination of the injured part, a 
grating sensation is imparted to the fin­
gers; this is due to the rubbing of the 
fragments one upon the other. Correct 
terminology for this sign is crepitus. 

5. There maybe shortening of the bone at 
the site of the fracture. 

6. Pain occurs with acute tenderness over 
the site of the fracture. 

7. Swelling and discoloration of skin de­
velop , due to the injury causing the firac -
ture and the hemorrhage which follows 
into the tissue. 

All of these symptoms are not neces­
sarily present in every fracture. The signs 
observed will indicate the type of fracture 
present. 

SQUADMEN'S CARE 

The fractured part should be rendered 
as immobile as possible by the temporary 
application of well-padded s p l i n t s held 
firmly in place by bandaging. This type of 
emergency care will help decrease pain and 
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additional injury associated with a frac­
tured bone by t h e immobilization of the 
joints above and below the fracture. 

Figure 6 depicts the proper care of a 
patient with a severe fracture. 

Courte«y Prairie Twp. F.O. 

Figure 6 

These squadmen are properly applying a trac­
tion splint. The patient has been treated for 
shock; blankets have been placed over and 
under her. A backboard is ready to be placed. 
Also, notice that a soft object has been 
placed under her head to make her comfort­
able. It is only through an examination such 
as that carried out in this emergency that 
squadmen can be sure of finding fractures. 

In case regular splints are not available, 
other materials can bo used: well-padded 
pieces (\f wood, magazines, blankets or 
any other materials that will immobilize 
t h e injured part. Figures 7 through 20 
show various ways of improvising splints. 

If a compound fracture is present, the 
wound should be covered w i th a sterile 
dressing. No attempt should be made to 
reduce the fracture, even though one of the 
bone fragments is protruding through the 
skin. Splints should be applied as in any 
other type fracture. A pressure dressing 
should be applied over the wound to control 
bleeding. 

As a rule, victims with fractures should 
not be moved until the injured part has been 
supported by temporary splints. There are 
times, however, when moving is neces­
sary . In those cases the limb should be 
supported both above and below the site of 
the fracture, and traction should be applied 
in the direction of the long axij of the bone 
in order to prevent rotation as w e l l as 
angular motion. 

Victims with fractures can best be trans­
ported on a backboard. See Chapter XIII 
for detailed information on the use of the 
l>ackboard. 

THE FRACTURE LESION 

DEFINITION 

A lesion is any change in tissue forma­
tion . Fracture lesions may vary from a 
simple crack in the bone with mild disturb­
ance of surrounding tissues to severe le­
sions with marked displacements of t h e 
fragments and much damage to all of the 
neighboring tissues . 

The actual conditions at the site of the 
fracture are of the greatest importance, 
since they will help establish the general 
principles of care to be used by the squad-
man. In examining the victim the squadman 
should observe (1) the character of fracture 
and nature of soft-part damage, and (2) the 
stage of changes present. 
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Ordinarily when a bone is broken, the 
covering of the bone is torn and the sur­
rounding soft parts are damaged to some 
extent. Blood vessels and glands are rup­
tured and the tissues become swollen and 
engorged wi th blood, lymph, and waste 
products. This causes swelling, pain and 
circulatory disturbances, all of which are 
increased by handling of the extremity and 
movement of the bone fragments. 

The blood, lymph, a n d waste rapidly 
be^'in to form a clot at the site of the injury. 
The bone ends at the fracture site and some 
of the soft tissues are killed by the injury, 
and in their disintegration they yield chem -
icals that breakup the dead cells resulting 
in their being removed from the dead and 
dying bone. Later this calcium is used in 
the formation of a callus at the fracture 
site, a type of body-made splint. 

The swelling and inflammation of the soft 
parts increases rapidly during t h e first 
eig^t to twelve hours. By the end of this 
time the muscles and other soft parts have 
lost their elasticity and have become water -

logged. Reduction by a physician at this 
late stage is more difficult to accomplish, 
and results in more damage to surrounding 
tissues. The fluid in the tissues occurs as 
the result of circulatory disturbance due to 
pressure from swelling. 

At the scene of an emergency, the squad-
man should not only give emergency care 
to the obvious fracture lesion. He should 
be on the alert for symptoms of any other 
injury and must consider that a fracture 
may cause severe pain and hemorrhage with 
complicating shock. 

The f r a c t u r e lesion description was 
presented here to show the seriousness of 
fractures. It has become an increasing 
problem in squad training to impress on the 
squadman the importance of good fracture 
care. 

The old expression, "We ;-re close to a 
hospital and do not need to splint, " is abso­
lutely senseless. A person who falls with­
in a hospital is splinted first and then taken 
to the emergency room. Splint all sus­
pected fractures. 

Courtesy St. Anthony Hosp. & Greenfield Twp, F.D. Courtesy St. Anthony Hosp. & Greenfield Twp. F.D. 

Figure 7 Figure 8 

Board splints should be padded before they are put into service. See Figure 7. This 
small arm or leg splint will be more comfortable when applied, due to its being padded. 
After a padded splint board is in place, it is tied securely. See Figure 8. Splint boards 
should go beyond the adjacent joints: in this case, the elbow and wrist. 
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I 5 

Courtesy St. Anthony Hosp. & Greenfield Twp. F.D. Courtesy St. Anthony ĥ  sp. & Greenfield Twp. F.D. 

Figure 9 Figure 10 

A splint can be improvised from household or squad pillows. Figure 9 shows one squad-
man supporting the victim's foot, while the other applies a two-inch roller bandage to 
secure the splint. After securing a pillow splint, the foot must be supported. Pinning 
the overlap of the pillow case, as shown in Figure 10, keeps the foot in an upright posi­
tion and in the best alignment for transportation. 

Courtesy St. Anthony Hosp. & Greenfield Twp. F.D. Courtesy St. Anthony Hosp. & Greenfield Twp. F.D. 

Figure 11 Figure 12 

Improvised splints may be made from large magazines, interwoven as shown in Figure 11. 
An entire leg or arm could be immobilized this way and might require many magazines. 
Large magazines should be carried in all fracture kits. Figure 12 shows a magazine 
splint being applied. The knot is tied on one side, so as to make the splint as comfort­
able as possible for the victim. The splint runs above and below the joints adjacent to 
the fracture: in this case, the ankle and knee. 
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BLANKET ROLL SPLINT 

Many things can be used for improvising 
splints. A blanket roll is one of the most 
common. Figures 13 through 20 deal with 
making and applying blanket roll splints. 

Two sizes should be carried on the squad 
truck: a short roll (12" to 16") for possible 
neck fractures, and a long roll (22" to 26") 
for arm and leg fractures. 

< i 
Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 13 

Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 14 

To make a blanket roll splint, fold a blanket until it is 12" to 16" wide. Roll it from both 
ends toward the center, tucking all wrinkles under (Figure 13.) Then tie it with 3 cravat 
bandages (Figure 14.) When the splint is needed, the cravats will be immediately avail­
able. 

Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 15 

Courtesy Shor-n Twp. F.D., Worthington, 0 . 

Figure 16 

The long blanket roll splint can be applied to the extremities. Figure 15 shows the proper 
supporting of a suspected fracture and the application of the splint. Figure 16 shows the 
splint in place. 
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Courtesy Sharon Twp. F.D., Worthington, 0 . Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 17 Figure 18 
Figure 17 shows the proper way to hold a head when a tracture of the neck is suspected. 
One squadman is preparing the short blanket roll splint. Figure 18 shows how to place the 
blanket roll splint gently under the victim's head. The rolls on each side of the head must 
be placed firmly on the victim's shoulder and next to his head. 

Courtesy Sharon Twp, F.D., Worthington, O. 

Figure 20 

Courtesy Sharon Twp. F.D,, Worthington, 0 . 

Figure 19 
The cravats are pushtd under the blanket with a flat, thin blade (Figure 19.) They can be 
brought down the splint from the top. Figure 20 shows the splint in place. It is positioned 
tightly against the victim's shoulders and head, to immobilize his head and neck. 
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CONVULSIONS IN CHILDREN 

DERNITION 

A convulsion is a loss of consciousness 
with a generalized twitching of the muscles. 

CAUSES 

General convulsions in children have 
various causes. 

In very young infonts (two to four months) 
convulsions may be due to birth injuries. 
In older infants and young children a con­
vulsion may mark the onset of an infectious 
disease, epilepsy, drug poisoning, or a 
nutritional d i s e a s e . The cause may be 
unknown. 

In children that the squadman will see, 
the usual cause of a convulsion is a hig^ 
fever. (This is true 95% of the time.) This 
can be determined by just the touch of your 
hand on the child's skin. 

SQUADMEN'S CARE 

If a high fever is the cause of the con­
vulsion , the cause must be eliminated. The 
child's temperature must be lowered. 

This can be accomplished by sponging 
the child's body with cold applications. The 
solution used should be tap water, not ice 
water. 

The proper way to "sponge" or cool a 
child's body is: 
1. Obtain two large bath towels. 
2. Fill a basin with cold tap water. 
3. Take off all of the child's clothing. 
4. Sutxnerge towel in cold water and apply 

completely open, on one side of the 
child's body. (Front or back of the child). 

5. Pat the towel; do not rub it. When the 
towel becomes warm, remove it and 
place a cold one under the child. 

6. Repeat this procedure during transpor­
tation to a hospital or until a physicianj 
arrives. 

7. An airway should be inserted to keep the 
victim's tongue forward, which will 
maintain a good exchange of air. 
Remember to cool only one side of the 

body at a time. An ice bag can be placed 
on the child's head if desired. Also some 
physicians recommend the addition of an 
ounce of 70% alcohol (rubbing alcohol) to 
the water. Add this only on a physician's 
order. 

The squadman should start this entire 
procedure as soon as possible and continue 
it until the convulsion stops or a physician 
arrives. He will probably recommend that 
this work be continued. 

These children should be in the hands 
of medical personnel before the squadmen 
leave them. 
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CONTAGIOUS DISEASES 

NEED FOR SPECIAL CARE 

Sometimes» after an emergency squad 
has answered a call, has had direct contact 
with the victim, and has transported him 
to the hospital, it is found that the patient 
suffers from a contagious disease. Since 
there are many ways in viiich contagious 
diseases are transmitted, it is a must for 
all squadmen to take certain special care 
not only of thtsir person and personal cloth­
ing, but of their equ4>ment, apparatus, and 
vehicle. 

PRECAUTIONS 

To "boil linens" means that the water 
should boil before adĴ ng the linens and the 
water should boil for at least 20 minutes 
after addingthem. Be sure to tell the laun­
dry that the linens you are having washed 
have already been boiled. 

To "scrub car" means to wash the inside 
of the squad vehicle and any equii»nent with 
which the patient came in contact. Soap and 
warm water should be used. After washing, 
wipe down the vehicle with aqueous Zefrfiiran 
solution 1:750. This solution can be bought 
at any drug store. Just moisten a cloth with 
this solution and go over all the parts that 
were washed. 

The special precautions that must be 
taken, to prevent the spread of common 
communicable diseases, are listed in 
Table 1. 

Some of the statements in the chart 
should be defined. When the squad truck 
is to be "aired for 12 hours" it should be 
out of service for that time. All windows 
and doors of the vehicle should be opened. 

LOCAL AUTHORITY 

If there is any question at all about the 
contagious disease patient, you should call 
your county or city health physician. He 
i s your local authority on contagious 
diseases. 

All squadmen should wash their hands at 
the hospital after each run. 
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COMMON 
NAME 

Diphtheria 

Scarlet fever 

Measles 

German measles 

Whooping cough 

Mumps 

Chicken pox 

Smallpox 

Sjfiinat meningitis or 
Cerebro-spinal 
fever 

Typhoid fever 

Tuberculosis 

Syphilis 

Infantile paralysis 

Hepatitis 

MEDICAL 
SYNONYMS 

Menibrapjus 
croup 

Scarlatina 

Rubeola or 
Red medsles 

Rubella 

Pertussis 

Parotitis 
epidemic 

Varicella 

Variola 

Meningococcus 
meningitis 

Enteric fever 

Koch's disease 
or TB 

Lues VD 

Poliomyelitis 

Serum hepatitis 
or Infectious 
hepatitis 

Toblt 1 HANDLING OF CONTAGIOUS DISEASES 

INCUBATION 
PERIOD 

1 to 7 days 

1 to 7 days 

7 to 18 days: 
usually 9 to 
11 days 

3 to 21 days 

2 weeKs 

12 to 24 days; 
usually 16 to 
18 days 

10 to 20 days: 
usually 14 days 

3 to 18 days: 
usually 10 to 
12 days 

3 to 7 days 

10 to IS days 

Varies 

3 weel» 

7 to 14 days 

10 to 14 days 

MODE OF 
TRANSMISSION 

Droplet infection and 
direct contact with 
cases or with a healthy 
carrier. 

Droplet infection, 
fuaniites, carriers, 
pets occasionally. 

Secretions from 
respiratory tract 
and eyes. droplet 
infection. 

Direct contact, 
droplet infection 
from nose and mouth. 

Droplet infection, 
carriers. 

Direct conuct, 
droplet infection 
from nose and mouth. 

Droplet infection from 
nose and mouth; direct 
or indirect contact. 

Direct or indirect 
contact. 

Droplet infection 
from nose and mouth 
of patients or carriers. 

Fecal contamination 
of food, water, or 
milk. 

Infected sputum. 

Usually sexual 
contact. 

Uhcenain: 
possibly nose and 
throat. 

Infected blood. 

CARE OF SQUAD 
VEHICLE AND 

LINi-NS " 

Air cur 12 hours. 
Launder linens. 

Air car 12 hours, 
and scrub. 
Uuil linens. 

Air car 12 hours. 
Launder linens. 

Air car 12 hours. 
Launder linens. 

Air car 12 hours 
and scrub. 
Isolate and boil 
linens. 

Air car 12 hours. 
Air and change 
linens. 

Air car 12 hours 
and scrub. 
Boil linens. 

Scrub car . Bum 
linens. 

Air car 12 hours. 
Launder clothes. 

Air car 12 hours. 
Bail linens if 
contaminated with 
urine or feces. 

Use sputum cups 
andbum. Scrub 
car. Boil clothes 
and linens. 

Air and launder 
linens. (No special 
car care.) 

Air car 12 hours. 
Launder linens. 
Wash equipment with 
soap and warm water. 

Air car 12 hours. 
Boil linens if 
contaminated with 
blood or feces. 

CARE OF 
PERSONNEL " 

Schick test. 
Immunize. 

Dick test. 
Shower. 
Change and boil 
clothes. 

Wash hands. 

Wash hands. 

Shower. 
Change and boil 
clothes. 

Wash hands. 

Shower. 
Chai^ clothes. 

Bum clothes. 
Re-vaccinate all 
exposed persons 
immediately. 

Shower. SeeM.D. 
for possiUe 
medication. 

Wash hands and face. 

Avoid close 
facial conucts. 

Wash hands. If 
scratched call M.D. 

Shower. Change 
clothes. 

Wash hands. 

* When a car is being "aired," it is not to be in service. To "scrub car" means to wash the entire inside of the squad car with soap 
and water. 

•* In all of these conditions, except syphilis, the squadmen should use cloth, contagious-disease masks. 
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POISONS 

DEFINITIONS 

Demulcent: An agent that will soothe a 
part. (Olive oil, glycerin, milk) 
Emesis: Act of vomiting 
Emetics: Materials that produce vomiting 
Extremities: Usually refers to the arms 
and legs 
Gastric: Pertaining to the stomach 
Lavage: To wash out a cavity (stomach) 
Stomach tube: Refers to a stomach pump. 
Squadmen never use these. 
SQUADMEN'S CARE 

The United States Pharmacopeia (U. S .P.) 
encourages all manufacturers of poisonous 
material to print the antidote on the con­
tainer. Look for such information first 
and carry out instructions if possible. 

Figure 21 lists telephone numbers for 
centers in Ohio that provide emergency 
information about poisons. Figure 22 de­
scribes counterdoses ioi many poisons . 

If a victim is unconscious, do not try to 
give fluids. If he is even a little dizzy or 
resistive, be cautious in trying to dilute 
the stomach contents. 

If you are to dilute the substance in the 
stomach and cannot obtain the antidote, use 
water. Dilution, or washing out of the 
stomach, can be carried outenroute to the 
hospital. Have the radio dispatcher notify 
the hospital that you are coming. 

Squads should carry a carbon dioxide-
oxygen mixture, but the mixture should be 
used only on a physician's prescr4>tion. 
He can prescribe in person, in writing, or 
by phone. 

These centers have agreed to cooperate in a program to extend their services to any physician 
requesting information from them. When a center is called the physician should have four basic 
facts in mind (1) The full name or brand of die product ingested or inhaled; (2) An accurate 
estimation of the amount of the particular agent ingested; (3 ) The 
age and w e i ^ t of die patient. 

LOCATION 

AKRON 

CINCINNATI 

CLEVHAND 

COLUMBUS 

DAYTON 

MANSFIELD 

SPRINGnOD 

TOLEDO 

YOUN6STOWN 

FACILITY 

Children's Hospital 
W. Bowery and W. Bechtel 
The Academy of Medicine of Gndnnati 
320 Broadway 
Qeveland Academy of Medicine 
10525 (^megie Ave. 
Children's Hospital 
561 S. 17di St. 
Poison Information Office 
United States Air Force Hospital 
Wright-Pi>«terson-Air Force Ibse, Ohio 
Mansfield General Hospital 
335 Glessner Ave. 
City Hospital 
E. High and Burnett Rd. 
Toledo Health Department 
635 N . Erie St. 
Emergency Room Dept. 
St. Elizabeth Hospital 
1044 Belmont Street 

time of iqgestion; (4) The 

TamioNE 
BL 3^531 , EXT. 246 

PA 1-2345 

CE 1-4455 

CL 8-9733 

253-7111, EXT. 78335 

LA2-3411, EXT. 248 

FA 3-5531, Ext. 226 

CH 4-1961-KDay) 
EV 5-4661—(NIGHT) 
Rl 6-7231, EXT. 220 

Figure 21 
Poison information centers in Ohio. 

Courtesy American Druggist 
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Americon Druggist COUNTERDOSES For The Home 

POBOIB: 
A d d t . I t 
•ichlericl*«ffMMcwry« 
Camphor • 1 
CofhMi AUnexM* • H 
Chloriiw BlMKh * m 

with cMorifw • t 
with earbolie add • 12 

roMl Peisaiiiiit • 11 
R i m i t i m M i t l f l T 

17 
10 

liHMl A Raf M a o m 
with arsenic * 2 
wttfi sodium flvomh • 14 
with phosphorus • 5 
wilhDOr-11 
wrih strychnine • IS 

M i M TindWM • 4 
l y * - 1 0 
M w h i V M M - l l 
Oil OT WiMMiprMil * 9 
M M on-17 
I1IIDDIII9 AlCWIM * w 

TutpMiriiw • 17 
10 

DO IMS HRST 

Send for a doctor — immedialely. 
Keep the pattern %rarm. 
Delermino if patient hot taken 
») A POISON 

(2) M ovimou 
While waiting for physician, give 
appropriate counterdose bebw. 
But do not force any liquids on the 
patient —if he is unconscious. 

• And do not induce vomiting if pa> 
tient is hoving convulsions. 

To find riit Comet Countirdost 
• In one of the lists printed at left, 

find substance cousing the trouble. 

• Next to that substance is a number. 
This refers to counterdose bearing 
some number in the section below. 

Koop all poitons and modkinos out oi toaeh of chtUron 

9 
Aspirin • 9 
•aiMtimles • 3 

IS 
11 

Codeine- 13 
HeadochoACoM 

Compounds • 9 
iron Compounds • 7 
Morphine, Opium • 13 
Parugeric • 13 
'rep' Medicines • 2 
Sleeping Medicines • 3 

I Induce vomiling with on 
emetic such as 

• Finger in throat, or 

• Toblespoon of mustard in 
half gloss of water, or 

• Syrup of ipecac, or 

• Salt & warm water. 

* Give gloss of millc, or 
give "universal antidote" 
(obtoin from drug store 
and keep on hand at home) 

• Induce vomiting. (See jjft) 

Induce vomiting. (See jfll) 
Give 2 tablespoons epsom 
salt in 2 glasses of water. 
Then give lorge quantities 
of hot coffee or strong lea 
(instant or regular). 

• Give 2 ozs thick starch 
paste. Mix cornstarch (or 
Howr) with water. 

• Then give 2 ozs salt in 
quart of worm water. Drink 
until vomit fluid is clear. 

• Finally, give gloss of milk. 

* Induce vomiting. (See jf^l) 

• Then give 4 oz mineral oil. 
Positively do NOT give 
vegetable or animal oil. 

* 4 oz hydrogen peroxide. 

* 1 tablespoon sodium bicorb 
in quort of worm water. 

* Give gloss of milk or 
universol ontidote. (See #2) 

* Induce vomiting. (See #1) 

* I ounce of epsom salts in 
o pint ol woter. 

' Induce vomiting. (See #1) 

' Give 2 teaspoons of 
sodium bicarb in a gloss 
of worm water. 

• Give o gloss of milk. 

• Hot coffee or strong tea 
plus white of row egg. 

I • Give 2 tablespoons vinegor mg§ * Induce vomiting. (See )f!l) 
in 2 glasses ol water. ^ ^ 

• Give white of 2 row eggs 
or 2 ounces of olive oil. 

• Do NOT induce vomiting! 

• Give a gloss of milk. 

• Induce vomiting. (See #1) 

• Tablespoon sodium bicorb 
in quart of worm water. 

• Give 2 toblespoqns epsom 
salt in 2 glasses of water. 

Induce vomiling. (See #}) 

Then give 2 ounces of 
castor o i l . 

Next give gloss of milk or 
whites ol 2 row eggs. 

• Give gloss of milk or 
universol antidote. (See #2) 

• 2 tablespoons epsom salt 
in 2 glasses of woter. 

• Keep patient owake. 

' Give 2 toblespoons of milk 
of magnesia. 

' Give gloss of milk. 

' Induce vomiting. (See ijf\) 

Give gloss of milk or 
universal antidote. (See #2) 
Inauce vomiling. (See #1) 
Give ortiliciol respiration. 
Keep polient quiet. 

I * Carry victim into fresh air. 

• Moke patient lie down. 

* Hot coffee or strong teo. 

Give water or milk. 

Give 2 oz vegetable oil. 

Do NOT induce vomiting. 

* Give I oz milk of magnesia 
in large quantity of water. 

• Do NOT induce vomiling t 

Figure 22 
Counterdoses for common poisons and overdoses. 

Courtesy American Druggist 
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|] 

PROPER EXAMINATION 

People who have not been trained sometimes wrongly think that a victim is under the 
influence of alcohol, when actually he needs medical care. Squadmen should not accept 
the opinion of a casual bystander that a victim is "drunk" but should examine carefully for 
symptoms of diabetes, epilepsy, and other conditions. 

UNCONSCIOUS PERSONS 

DEFINITION SQU/^DMEN'SCARE 

; I 

Unconsciousness is the state of being in­
sensible or without conscious experiences. 

CAUSES 

To describe here all the causes of uncon­
sciousness in not feasible; they a r e too 
many and too complex. 

ESSENTIAL POINTS TO REMEMBER 

The air passage is usually poor at some 
time during the illness. 
The inhaling of any foreign material may 
cause death. 
a. Check closely for any foreign mate­

rial in the patient's mouth. 
b . Check closely for any vomiting which 

may bring foreign material to t h e 
mouth from the stomach. 

Since a state of unconsciousness means 
that a l l body functions are impaired, 
respiration may be slower. 
Always remember that the unconscious 
person is breathing, while the asphyx­
iated p e r s o n is unconscious and not 
breathing. 

Check the victim for any difficulty in air 
exchange. If difficulty is noted, you must 
do the following: 

1. Check his air passage. If a good air 
passage is needed, the squadman must 
insert a plastic, liard rubber, metal or 
improvised airway immediately. This 
will keep the paralyzed tongue out of the 
way of the windpipe. The unconscious 
person can still have a gag reflex. 
If there should be any sign of gagging on 
the airway, remove it immediately. Do 
not cause the complication of vomiting 
with the airway. The squadman can then 
lift up on both sides of the angle of the 
jaw to create a good air passage. 

2 . If there is any sign of vomiting or cough -
ing up of any foreign material, the victim 
must be turned on his side immediately. 
This will facilitate the flow of any foreign 
materials out of the mouth. 

3 . It is always a safe practice to support 
these people with a flow of oxygen. If 
they should stop breathing, resuscitate 
them. 



' ! 

COMMON SQUAD EMERGENCIES 67 

DIABETES 

i i 

i I 

DEFINITION 

Diabetes is a chronic disorder of the 
metabolism, the basis of which is an in­
ability of the cells to use sugar. This defect 
probably is due to a deficiency of insulin 
production by the cells of the pancreas. 
The diabetic can go into either of two con­
ditions: diabetic coma or insulin shock. 

(A) DIABETIC COMA 

This condition is caused by the incom­
plete oxidation of fatty acids, which pro­
duces acetone bodies and is common in 
uncontrolled diabetes. 

Clothing of any person in a coma should 
be checked for a card which states that he 
is a diabetic. Relatives or friends may 
volunteer the information. 

SIGNS OR SYMPTOMS 

1. The victim can be confused and unable 
to cooperate. 

2 . Nausea and vomiting may be present. 
3 . The breathing is characterized by very 

deep, yet not labored respiratory move­
ments . There is no evidence of obstruc -
tion of the air passages or any blueness. 

4 . The skin is dry and cold. 
5 . The breath has a sweetish or fruity odor 

which is acetone. 

SQUADMEN'S CARE 

(B) INSULIN SHOCK 

Insulin shock is likely to o c c u r in a 
diabetic when, for any reason, the blood 
sugar falls. It results usually from the 
omission of a meal or the vomiting of a meal 
after taking insulin. Some attacks follow 
undue exertion. The majority of attacks 
occur in the morning and in the early eve­
ning. An individual whose store of blood 
sugar is depleted as a result of emotional 
excitement, exertion or exposure to cold 
has an increased sugar toler£uice and r e ­
acts to insulin with a comparatively greater 
blood-sugar drop than would otherwise be 
the case. He is , therefore, a candidate for 
insulin shock; that is , he is temporarily 
insulin-sensitive. 

These reactions begin in five to twenty 
minutes following an injection of regular 
insulin, but no t for several hours after 
other types are given. The sjrmptoms and 
signs should be familiar to every squadman. 

SIGNS OR SYMPTOMS 

1. General muscular weakness, together 
with mental confusion 

2. Restlessness 
3 . Profuse sweating 
4. Dizziness 
5. Pallor or flushing of the face 
6. Trembling 
7. Hunger pangs in the upper stomach 

Since this victim needs insulin and the 
squadmen are not permitted to administer 
it, transport him to a hospital immediately. 
He requires careful, expert, and immedi­
ate attention from a physician. 

The victim may l a p s e into a coma. 
Some victims' blood sugar lowers so rap­
idly that the symptoms progress almost 
without warning to those of epileptiform 
convulsions. 
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SQUADMEN'S CARE CRITICAL QUESTIONS 

When the warning symptoms appear, the 
victim should take a drink containing sugar 
or consume a piece of candy at once. Ail 
persons taking insulin should carry sugar 
in some form in their pockets. Such sugar 
checks the reaction within a few minutes. 
If the sudden attack progresses to convul­
sions, care for the victim as you would any 
convulsing person. 

If untreated, a reaction may result in 
dea th , but this seldom occurs. These 
people should be transported as soon as 
possible to the closest emergency room. 

Two questions that can be asked of the 
diabetic to determine which state he might 
be entering are as follows: 

1. Have you eaten today? 
2. Have you taken your insulin today? 

If the person has taken his insulin and 
has not eaten, he is going into insulin shock. 
If he has eaten and has not taken his insulin 
he is entering diabetic coma. These two 
questions should be memorized and be 
ready for use at any time by thesquadman. 

EPILEPSY 

DEFINITION 

Epilepsy is a disease characterized by 
attacks of loss of consciousness, with or 
without convulsions. Some of the most 
p ronounced epileptics have few convul­
sions - possibly none at all - while violent 
convulsions, in every way similar to those 
of epilepsy, may be due to other conditions. 
The mildest cases of true epilepsy also may 
have no true convulsions, but merely attacks 
of momentary unconsciousness, although 
these have the same significance as the 
most violent seizures. 

The epileptic attack should be called a 
seizure - never a "fit." 

SQUADMEN'S CARE 

Cool presence of mind and prompt action 
are important in caring for any type of 
convulsion. One of the first steps indicated 
is to insert some object between the victim's 
teeth to prevent him from biting his tongue. 
This cannot be done during a seizure, but 
should be carried out when it appears that 

the victim will be entering a seizure mo­
mentarily . If the victim is experiencing a 
series of seizures, the mouth gag can be 
inserted during the relaxed state between 
seizures. 

An effective mouth gag can be fashioned 
quickly by binding together several tongue 
depressors with adhesive tape, wrapping 
one end with gauze. (See Figures 23 and 24.) 
This gag should be placed t>etween upper 
and lower teeth at the back of the mouth. 
Never put your fingers in an epileptic's 
mouth. 

Figure 23 

To make a padded tongue blade, tape two 
large tongue blades together with '/̂ -inch 
tape. Also needed is a 4x4 compress. 
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1 

Figure 24 
The compress i s wrapped completely around 
one end of the tongue blades and made 
secure with two pieces of ^-inch tape. 

The victim should be stretched out full-
length on the floor or a bed. The clothing 
around his neck and chest should be re­
moved or loosened. His movements should 
be guided to prevent him from injuring 
himself. 

Victims sometimes become quite blue 
and may not breathe for longperiods. This 
is not usually a problem, as they will start 
to breathe as soon as the relaxation period 
starts after the initial attack. 

The head of the epileptic should be pro­
tected at all times. This can be accom­
plished by placing some soft material under 
his head. It is not at all uncommon for an 
epileptic to receive a fractured skull during 
his seizure due to striking his head on hard 
objects. 

Never apply restraint. The duration of 
the convulsion and the g e n e r a l reaction 
following it should be observed and included 
in the notes for the doctor. Most epileptic 
victims following a seizure will go into a 
deep sleep. Close observation should be 
kept for the few who will have maniacal or 
homicidal tendencies. 

The squadmen should make a victim 
comfortable and move him as needed. He 
should then be taken to medical attention. 
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STROKE 

DEFINITIONS SQUADMEN'S CARE 

A stroke is loss of consciousness and 
paralysis due to hemorrhage into the brain 
or spinal cord which forms a clot cutting 
off the blood supply. It is often called 
apoplexy or a stroke of paralysis. 

Cerebral hemorrhage (escape of blood 
into the tissues of the brain) generally 
occurs inelderlyvictimswhohavehad high 
blood pressure for some time. 

Arteriosclerosis (hardening of the ar­
teries) with a low blood pressure often leads 
to a cerebral thrombosis (a blood clot ob­
structing a blood vessel) in which the onset 
is gradual. The re may be a feeling of 
numbness in one extremity, mental con­
fusion, and inability to concentrate. Later 
the victim may lapse into unconsciousness 
with or without paralysis. 

1. Elevate the victim's head slightly. 
2. Place cold cloths or ice bag on victim's 

head. 
3. Do not move the victim any more than is 

necessary. 
4. Do not attempt to give the victim anything 

by mouth and do not give stimulants. 

5. Give oxygen by mask as an inhalator; if 
the victim should stop breathing, the use 
of the resuscitator should immediately 
be initiated. 

6. Constant watch by the squadmenmust be 
maintained at the side of any breathing, 
unconscious victim. You must espe­
c ia l ly facilitate a good air-way in a 
stroke victim, as they are prone to 
accidental asphyxiation. 

7. Transport as soon as possible. If the 
hemorrhage is massive the victim may 
die within a short time. 
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GENERAL INFORMATION ABOUT HEART ATTACK 

CORONARY THROMBOSIS 

Usually a "heart attack" means an acute 
condition that doctors call coronary throm -
bos is . It is a sudden blocking of one of the 
coronary arteries: the arteries that supply 
the heart muscle with blood. 

(See Figure 25.) 

Although a heart attack itself is sudden, 
it is the result of atherosclerosis: a slowly 
developing disease process of the coronary 
arteries. Atherosclerosis causes most 
heart attacks and the ches t pain called 
angina pectoris. It is a form of arterio­
sclerosis (hardening of the arteries). 

; f 

t 

I 

superior vena cava 

right pulmonary artery 

; r 

right coronary artery 

poiterior descending branch, 
right coronary artery 

marginal branch, 
right coronary artery 

left pulmonary artery 

left coronary artery 

circumflex branch, 
left coronary artery 

anterior descending branch, 

left coronary artery 

Cnurtscy American Heart Assoc. 

Figure 25 

The main coronary arteries with their many branches come down over the top of the heart 
like a crown (corona) and send tinier branches or twigs down into all parts of the heart 
muscle to supply it with oxygen-carrying blood. 
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In atherosclerosis, the p a s s a g e w a y 
through t h e arteries becomes roughened 
and narrowed by fatty deposits that harden 
into patches along the inner lining of the 
artery. This process has been compared 
to the formation of lime deposits in a water 
pipe. Around the patches scar-like fibrous 
tissue forms in the artery wall so that the 
channel is narrowed and there is less room 
for blood to flow through. 

(See Figures 26A and B.) 

Courtasy Amariean Heart Assoc. 

Figure 26A Figure 26B 
Figure 26A shows a cross-section of a 
normal artery greatly enlarged. Figure 26B 
shows deposits found in the inner lining. 

A blood clot can form in an artery nar­
rowed by atherosclerosis. This blocks the 
channel and cuts off the blood flow to the 
part of the heart supplied by the artery. 
(See Figures 27A and B.) 

Courtesy American Heart Assoc. 

Figure 27A Figure 27B 

Deposits harden, then a blood clot blocks 
the narrowed channel. 

When a clot (thrombus) cuts off the blood 
supply to a section of heart muscle, the 
result is a heart attack. Physicians call it 
a coronary thrombosis, coronary occlu­
sion, or myocardial infarction. Hie usual 
symptoms are: 
1. Severe p a i n f u l sensation of pressure 

under the breastbone, often lasting for 
hours. (Mild attacks a r e sometimes 
mistaken for acute indigestion.) 

2 . Sudden intense shortness ol breath 
3 . Sweating 
4. L o s s of consciousness (occasionally) 

COLLATERAL CIRCULATION 

Luckily the coronary artery system has 
a life-saving method of growth and repair. 
When some of the coronary arteries become 
narrowed by the gradual development of 
atherosclerosis so that they cannot carry 
enough blood to the heart muscle, nearby 
arteries get wider and even open up tiny new 
branches to deliver blood to the area of 
muscle that needs it. This is called col­
lateral circulation. 

This collateral or substitute circulation 
often develops while the m a i n coronary 
arteries are becoming narrowed. T h i s 
explains why many of us who have narrowed 
arteries are not troubled with angina pec­
toris or heart attacks. Once a heart attack 
occurs, the development of the collateral 
circulation may h e l p the heart to mend 
itself. 

RECOVERING FROM CORONARY THROMBOSIS 

When a clot suddenly shuts off the supply 
of blood to a part of the heart muscle, the 
central part of the area deprived of blood 
may die. The affected area must heal to 
form strongscar tissue. At the same time, 
a new blood supply to the area develops by 
means of the collateral circulation j u s t 
described. (See Figures 28 and 29.) 
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Treatment is aimed at giving the heart 
time to mend itself. Even though the pa­
tient feels well after the first week, he must 
continue to rest in bed or chair to give the 
heart time to heal. 

The time required for the patient to get 

back on his feet will depend on the extent of 
the heart injury, the rate of healing, and 
whether or not complications develop. 
Although medicines a r e helpful, the pa­
tient's cooperation and understanding play 
a large part in his recovery. 

Coronary Heart Disease Coronary Hearf Disease 

ciot 
sc«r 

4 days after the attack 8 weeks or so after the attack 

Ceurtosy American Haort Assoc. CeurMsy Amvrican Haort Assoc. 

Figure 28 Figure 29 

White cells are clearing away the dead 
tissue. Scar tissue is beginning to form at 
the edges of the damaged area (just below 
the clot). The patient must remain quiet 
because during the first two weeks or so 
there is danger that this weak spot will 
rupture. 

Tough scar tissue has foriaed. The patient 
begins to resume activities. He must keep 
his weight down, avoid severe mental and 
physical strain. Moderate physical activity 
is encouraged. 
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MOST PATIENTS RETURN TO WORK 

Most patients are able to continue with 
iheir usual job once they have recovered 
from a heart attack. Some may have to 
make job adjustments and changes in their 
I. .Jiner of living. The patient who has had 
a heart attack is advised to: 
1. Keep his weight down. 
2. Bat frequent small meals rather than a 

few heavy meals. (Digesting a heavy 
meal makes hea^ demands on the heart.) 

3. Get plenty of rest and take moderate 
exercise. 

4. Avoid overexertion an''jverexcitement. 
Sometimes a patient who has recovered 

from a coronary heart attack has anginal 
pains. (See below.) This is a signal for 
him to consult his doctor. 

HOW TO HELP IN CASE OF A HEART 
ATTACK 

1. Call the doctor at once. 
2. He^ the patient take the position that is 

most comfortable for him. (This will 
probably be halfway between lying and 
sitting. He usually cannot breathe com­
fortably if he lies flat.) 

3. Do not attempt to carry or lift a patient 
Mddiout the physician's supervision. 

4. Loosen tig^t clothing such as belts and 
neckties. 

5. See that the patient does not become 
chilled, but do not induce sweating with 
too many blankets. 

6. Do not give stimulants such as whiskey 
or brandy. 

ANGINA PECTORIS 

Angina pectoris is a severe chest pain 
that signifies that the heart muscle is not 
getting enough oxygen through its blood 
supply. It usually means that some of the 
corcmary arteries haMe become so narrowed 
by atherosclerosis that they do not let 
enough blood through to suf^ly the demands 
of the heart muscle. 

The individual may complain of severe 
chest pain with a sensation of oppression 
under the breastbone or strangling. The 
pain maybe accompanied by numbness and 
often spreads to the left shoulder, arm, or 
hand. This is a typical anginal attack or 
episode. It is usually brought on by effort 
or excitement, or after a heavy meal. The 
pain does not last long. As a rule, it is 
relieved within a short time by rest or by 
nitroglycerine tablets. 

Sometimes anginal pains occur in per­
sons who have recovered from a heart 
attack. Sometimes they occur in people who 
never had a heart attack and who may never 

have one. However, chest pain may be due 
to cdier causes. It should always be re­
ported to a [Aysician. 

LIVING WITH ANGINA PECTORIS 

The same process of collateral circula­
tion that increases the blood supply to the 
heart muscle after a heart attack can also 
come to the aid of the patient with angina 
pectoris. Given time, some branches of 
the coronary arteries may enlarge and new 
branches open to deliver enough blood to the 
Iieart muscle to enable the individual to 
carry on his usual activities. 

That is why most persons can be com­
fortable and lead productive l i v e s even 
though they must cope with angina pectoris. 
Bach case is individual; only the patient's 
own doctor can determine the course he 
should follow and the medicine he should 
t*ike. 



COMMON SQUAD EMERGENCIES 75 

Regulating habits of life is important in 
controlling anginal a t tacks . Physician and 
patient must work out a program together. 

As a rule, patients who have had angina 
pectoris should avoid overexertion, rush­
ing, worrying, intense c o l d , and over­
weight. They a re advised to eat four small 
meals daily rather than three heavy meals , 
and should res t twenty minutes or so after 
eating. 

Certain d r u g s are helpful, too. The 
physician almost always prescribes nitro­
glycerine tablets. The patient is told to let 
a tablet dissolve under the tongue to relieve 
the pain of angina. Often, if he expects to 
be in a difficult or exciting situation, the 
patient is told to take a tablet beforehand to 
avoid an attack of anginal pain. 

TECHNICAL INSTRUCTIONS FOR SQUADMEN 
CONCERNING CORONARY ATTACK 

THE TISSUES INVOLVED 

The bloodvessels of the body are made 
up of three layers: (1) an outer protective 
layer, (2) a muscular center layer and (3) a 
smooth inner layer. The center muscular 
layer is the one which is most highly in­
volved in the coronary heart attack. 

BLOOD SUPPLY SHUT OFF 

A person who experiences fear or pain 
becomes very tense; all his muscles tend 
to tighten. The pain that a victim experi­
ences due to the formation of a clot within 
the coronary artery, and associated fear, 
cause the muscular layer of the blood ves-
s-ts around the clot to clamp down. If this 
muscular layer does not relax, blood will 
be unable to pass the affected area. The 
part of the heart that is involved will die. 

It follows then that it is of the greatest 
importance to do everything possible to 
help a victim to relax. 

SYMPTOMS 

The f o l l o w i n g symptoms will be ex­
hibited by a heart attack victim. 

Severe Pain - This pain will be over the 
front of the chest. It may radiate to the 
shoulder, arm, and hand. Tlie victim may 
complain of pain or just a numbness in the 
above-mentioned parts . 

Shortness of Breath - This is a usual sjmnp-
tom for any heart victim. Shortness of 
breath is due to the diminished supply of 
blood to the Itmgs. This is a very dramatic 
and severe symptom. 

Apprehension OT Fear - This is due to the 
pain and the thought of impending death. 
The face will show fright, and the eyes will 
be opened wide. 

Activity and Restlessness - The v i c t i m 
will continuously try to move about and will 
try to get up. If he is able to be up, he will 
pace up and down. 

Shock - All of the symptoms of shock may 
be evident. Actually, some victims are in 
shock during the entire attack. 

Passing Out - This may occur in the begin­
ning or later in the attack. It sometimes 
is the first sign and will be followed by the 
other symptoms mentioned. 
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SQUADMEN'S CARE 

Severe Pain - For heart attack victims, 
physicians administer medicine which not 
only relieves pain but which also relaxes 
the victim as well as the muscle layer of 
the blood vessel around the clot. Squad-
men are not permitted to give medication. 
However, if the patient is under medical 
care the squadmen may assist in admin­
istering prescribed medicine which is car­
ried by the victim or is in the household. 
The squadman can alleviate coronary attack 
pain by carrying out the steps described in 
the following paragraphs. 

Shortness of Breath - The victim should be 
given oxygen in the highest concentration 
possible. The coronary victim is often so 
afraid and desperate that he will fight the 
squadman who approaches with the mask, 
since the victim feels that the mask will 
smother him. Do not f ig^t with the victim. 
This only causes the victim's fear to be­
come greater, and in turn, his condition 
more critical. 

If the victim will not take oxygen by 
mask, disconnect the mask from the outlet 
and hold the outlet under the victim's chin 
or in front of his nostrils. In this way the 
victim will be given a high concentration of 
oxygen which will tend to make him rest 
more easily. 

A p p r e h e n s i o n or Fear - The three big 
words in squadman care at this time are, 
"Talk to him." Tell him exactly what will 
be done and why. Understanding what is 
being done will tend to alleviate his fear 
and thus make him relax. The result for 
which one should strive is the relaxation of 
the muscular layer of the involved coronary 
artery. 

Activity and Restlessness - There are three 
words to remember in the care of the vic­
tim in this condition: "Do for him." Every 
effort should be made to keep a heart vic­

tim from being active or restless. Being 
active will put additional s t r e s s on his 
heart. The squadman must not allow the 
victim to move m o r e than is absolutely 
necessary. The victim must be kept at rest. 

Shock - The care of a heart victim under 
shock i s somewhat different than usual. 
The three important words to remember 
are (1) heat, (2) position, and (3) fluids. 

1. Heat - Conserve body heat by use of a 
blanket, but do not make the victim too 
warm. If the victim e x p e r i e n c e s a 
smothering effect from the blanket, do 
not put the blanket further up than is 
comfortable. Do not fight the victim. 

2 . Position - TTie victim should be placed 
in the most comfortable position pos­
sible . Some victims will feel best lying 
flat, others in a partial or definite sit­
ting position. Do not fight with them. 
Care for and transport the victim in the 
most comfortable position possible. 

3 . Fluids - Give only small amounts of 
water to sip, or just moisten the victim's 
lips. If a victim is given too much fluid, 
it may cause him to vomit. This in turn 
will place an additional strain on his 
heart. The water should not be ice 
water. 

Passing Out - If this should occur during 
care of the victim, keep a careful watch of 
the victim's a i r passage. If the victim 
should stop breathing, apply artificial res­
piration immediately, unless mechanical 
respiration equipment is setup ready to be 
used. If artificial respiration is applied, 
it should be replaced by mechanical respi­
ration as soon as the equipment can be 
checked and put in service. 



COMMON SQUAD EMERGENCIES 77 

TRANSPORTATION 

In the care of coronary victims it has 
been s t r e s s e d that everything possible 
should be done to make the victim comfort­
able and to keep him at rest. Transportation 
of a victim should be carried out at a mod­

erate speed with no siren. It is obvious that 
a fast trip to the hospital with a blaring siren 
would not contribute to the well -being of the 
victim, since it would probably cause him 
additional fear. The use of oxygen during 
transportation of heart victims is often very 
desirable, since it makes breathing easier. 

CHRONIC HEART FAILURE 

CAUSES SYMPTOMS 

Chronic heart failure is usually due to 
old age or to a former heart condition that 
has weakened the heart. Actually, the con -
dition is a weak heart. 

The heart is unable to do its usual work. 
With the lessened supply of blood and poor 
blood pressure, the victim will have the 
following symptoms: 
1. Wet respiration (noisy) 
2. Swollen feet and hands caused by fluid 

in the tissues 
3. Continuous fatigue 

The swollen feet and hands are due to 
the poor circulation. The waste products 
or materials given off by the body are not 
carried away from the feet and hands, since 
the blood pressure from the weakened heart 
is too poor to push these waste products 
back up to the heart. These products are 
then pooled in the tissues of the feet and 
hands. 

With the continual pooling of this waste 
material, the circulation is further im­
paired and causes more strain on the heart. 
The heart tries to pump faster and harder 
and, then, actually tires out or fails. 

Severe Fatigue - The victim may hardly be 
able to move around. He may be scarcely 
able to talk. He may look like a person who 
has just run a long distance. 
Shortness oi Breath - The shortness of 
breath is due to congestion in and poor cir­
culation to the lungs by the heart in foilure. 
Since it does not pump enough blood to the 
lungs, enough oxygen is not supplied to the 
body. Therefore, the body has a constant 
need for adequate oxygen. The victim will 
have long inspirations and long expirations. 
They will be slow at times and fast at other 
times. The victim will also have "noisy" 
respirations due to the poor circulation to 
and congestion in the lungs. 
Swelling of Hands, Ankles, and Feet - This 
swelling is due to the accumulation of the 
body waste products in the tissues. 
Shock - The victim will be in a condition 
of shock during the attack; he wiU exhibit 
extreme perspiration. 

SQUADMEN'S CARE 

Severe Fatigue - Since any activity on the 
part of the victim will cause the attack to 
become worse, the squadman should at­
tempt to anticipate the victim's every need 
so that it will be unnecessary for the victim 
to move. 
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S h o r t n e s s of Breath - Oxygen should be 
used. This type of victim will exhibit oxygen 
hunger rather than fear or avoidance of it. 
Noisy Respiration - This condition can be 
overcome somewhat by the squadman using 
the following procedure if the inhalator in 
service contains a breathing bag. 
1. When giving the victim oxygen, let the 

inhalator bag fill to its capacity. 
2. On the next inspiration, squeeze the in­

halator bag, keeping the face piece snug 
to the victim's face. 

3 . Keep up t h i s procedure, if possible, 
until the victim is under medical care. 
This practice will cause the oxygen to 

push the excess fluid in the air sacs of the 
lungs back into the circulating blood. If 
the inhalator does not contain a breathing 
bag, it will be impossible to carry out the 
procedure. 

Shock - The usual s h o c k care must be 
varied for this particular condition. 

1. Heat - Because of the usual old age of 
the victim, do not chill him. Cover the 
victim and conserve body heat. Do not 
over-heat him. 

2 . Position - The victim will want to stay 
in a position in which his chest is ele­
vated, or in an actual sitting position. 
Do not force him to lie down; the fluid 
in his lungs can cause him to drown. 

The chronic heart failure victim us­
ually has lived with his condition for 
years . He may even sleep in a chair, 
so that his chest will be elevated at all 
t imes. 

3 . Fluids - Give only small amounts of 
water. The victim will usually want 
his lips moistened. 
After the victim is prepared for trans­

portation, try to keep him comfortable at 
all t imes. If his head and chest must be 
lowered for a short time to carry out trans -
portation, explain t h i s before doing i t . 
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CHAPTER IX 

THE MENTALLY DISTURBED PATIENT 

INTRODUCTION 

Many mildly disturbed persons are about us daily. It is only when their actions are 
especially unusual that attention is brought to them. 

On many occasions the emergency squad is called to attend someone who is behaving 
oddly. It is paramount that the squadman remember he is to assist disturbed people and 
not judge or punish them. 

This chapter will be divided into two sections. One describes the care of victims w4io 
are emotionally disturbed because of disasters and accidents. The other describes victim 
care for the more usual emotional disturbances that the squad might see. 

CARE OF EMOTIONALLY DISTURBED PEOPLE 
IN LARGE-SCALE EMERGENCIES 

The American Psychiatric Association 
has divided the reactions to large-scale 
emergencies intoS categories: (1) normal 
reaction, (2) individual panic or blind flight, 
(3) depressed reaction, (4) overly active 
response, and (5) bodily reaction. Each 
squadman must understand these individual 
reactions to an emergency and how to cope 
with them. 

NORMAL REACTION 

Symptoms - The experienced'squadman has 
often seen this reaction to emergencies. 
In fact, a squadman himself may have a 
normal reaction to an emergency. The 
signs of this reaction are trembling, pro­
fuse perspiration, nausea, and weakness. 
A victim may be confused. He may experi­
ence what is sometimes called "temporary 
state of shock." 
Squad Care - Reassure these people. If you 
encourage them often, they usually will 
recover in a short time. They then may 
be able to assist the squadmen, in the case 
of a large-scale emergency. 

BLIND FLIGHT OR INDIVIDUAL PANIC 

Some laymen describe this disturbance 
as "running wild." 

Orderly Exit - It is not thought to be panic 
if a person or group remove themselves 
in an orderly way from a dangerous or 
supposedly dangerous situation. A good 
example of proper control of panic is fire-
drill practice in schools. If children did 
not practice orderly exits, many mig t̂ 
panic in a real emergency, causing the 
whole class or school to panic. But be­
cause of practice drills there is a quick, 
orderly, normal reaction. 

Symptoms - There are a variety of symp­
toms of individual panic. The victim may 
attempt to flee from the scene. Squadmen 
have found uninjured persons running about 
a scene or away from it. The victim may 
lose all judgment. He may want to do 
unreasonable things at the scene which 
could be done later. He may weep uncon­
trollably. This sign may come on with 
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little stimulus. For example, at the scene 
of a home accident someone may be running 
about wildly and weeping. It may later be 
found that this victim is not part of the 
family, but a distant neiĝ ibor who happened 
by and reacted to thehijured person in this 
way. 
Squad Care - Be firm but gentle at first. If 
the victim is so upset that he mig t̂ cause 
other people to panic, he should be isolated. 
This may require the effort of several 
people. 

A panic-stricken victim sometimes can 
be isolated in the emergency squad vehicle 
or a police car. If there are injured per­
sons involved, another squad should be 
called to take the person suffering from 
individual panic to the hospital. To put this 
victim in the same vehicle with severly 
injured people could increase the shock of 
the injured. 

To bring the person with individual panic 
under control upon your arrival may have 
a reassuring or calming effect upon many 
other people. This will contribute to better 
patient care for all concerned. 

Do not strike the panicky victim, or 
slap him, or throw cold water on him. 
These metliods tiave been found to be of 
little help. 

DEPRESSED REACTIONS 

Symptoms - In the midst of a l)ad accident 
scene or disaster, this victim may behave 
as though there is no one around him. He 
seems tolse "in another world". This he-
havior has been witnessed many times at 
large-scale accidents such as explosions, 
tornadoes, train and bus accidents, etc. 

The accident is more than the victim 
can take mentally, so he shuts the outside 
world out. He may have a vacant expres­
sion, showing no emotions. He may sit 
or stand without moving or talking. 

Squad Care - Do not rush this victim of 
depression. Your contact must be gentle. 
Try to get the victim to talk. Ask him what 
happened. 

Finding a routine, simple job for him 
might help to bring him back to normal. 
He might help you with simple jobs in caring 
for patients, such as holding a flashlight, 
bandages, reports, etc. In a short time 
he may realize that the disaster is not as 
great as it seemed, or that he is making a 
positive contribution by helping the squad-
men. 

Do not tell the victim to"snapoutof it." 
Do not feel resentful toward him or show 
resentment. Do not pity him verbally. 

OVERLY ACTIVE RESPONSE 

Symptoms - This person will be exploding 
with energy and ideas at the scene. He 
cannot sit or stand still. He will jump from 
job to job, hardly ever finishing one. He 
may joke inappropriately, talk very rapid­
ly, and be argumentative. 

l ^ n arrival, the squadmen may at first 
think this person is being helpful, but in a 
short time it will be found that his activ­
ities are useless. 

By insisting on their own ideas and going 
from one place to another, these acutely 
active victims maybe a source of oj^osi-
tion to your sound, practiced rescue and 
emergency procedures. 

Squad Care - Under proper supervision 
these victims canliecome somewhat com­
posed . 

Do not agree with them. Tell them that 
the rig^tness or wrongness of your order 
can be dealt with later. These persons are 
the first to find fault with anything, and may 
be very disturbing to the squad members 
if not supervised. 
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Their need for physical activity is very 
urgent. Find jobs for them that use phys­
ical activity. 

Give them some p e r s o n a l attention. 
Talk with them for a short time. If they 
think they are "on your side", they will be 
of some help to you. 

Do not tell them that they "should not feel 
the way they do." 

Do not blame or ridicule the victim. 
Conversion hysteria is not under conscious 
control. 

Do not tell him that there is nothing the 
matter with him. A victim can be function -
ally blind or paralyzed, even though the 
involved structure is uninjured. 

BODILY REACTIONS SUMMARY 

Symptoms - These reactions are different 
from the normal reactions described in this 
section. The symptoms include severe 
nausea and vomiting. Victims may also 
lose the ability to move their limbs. Loss 
of sig^t, hearings or speech may also occur. 
These are forms of conversion uysteria: 
the victims sub-consciously convert their 
anxiety to a part of their body. 

Do not assume that someone who SIK)WS 
symptoms of conversion hysteria is not 
physically injured, until he has been ex­
amined thoroughly. 

Squad Care - If a victim believes that a part 
of his body is injured, treat it as though it 
is. A splint or other measures may help 
temporarily. 

Show the victim that you are interested 
in helping him. 

Sometimes having a job will help him to 
forget his disability, and this may lead to 
recovery and use of the part. 

In dealing with any of the five described 
kinds of reactions, the squadman must 
establish an effective contact with the dis­
turbed person. Once this contact is made 
it is reasonably easy to help him. 

A victim may exhibit one reaction, and 
later another. The squadmen must be able 
to care for all reactions exhibited. 

The following general approaches should 
produce positive results: 

1. Accept every person's right to have his 
own feelings. P̂ fople do not always act 
as we want them to. 

2. Accept a casualty's limitations (or r e ­
actions) as real. 

3. Size up a casualty's potentialities a s 
accurately and as quickly as possible. 

4. Accept your own limitations in disaster 
or accident situations. 
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COMMON MENTAL DISTURBANCES 

There are medical conditions commonly seen by squadmen, pertaining to the mentally 
disturbed patient, and not necessarily related to an accident. Delirium tremens, hysteria, 
and amnesia are among the most common. 

DELIRIUM TREMENS 

Delirium tremens is a mental disorder, 
involving hallucinations both visual and in 
hearing, commonly called "D. T.s ." 

This acute type of i n s a n i t y may be 
brought on by ( l)a prolonged alcoholic 
drinking spree or a sudden withdrawal of 
alcohol, (2) an acute infectious disease, 
or (3) trauma (injury), especially fractures 
and severe crushing injuries. 

Symptoms - The victim usually experiences 
depression, uneasiness, and insomnia for 
a day or two. Then coarse shaking develops 
along with hallucinations, usually involviii^ 
nonexistent things "seen". 

HYSTERIA 

Symptoms - Hysteria is manifested in many 
ways. It may be as mild as a headache, or 
so violent that it brings on self-destruction 
or personal injury, 

Ihe causes of hysteria stem usually from 
nervous disorders or a sudden psycholog­
ical shock. Persons in a state of hysteria 
are usually not aware of their actions. The 
arrival of an emergency vehicle and the 
squadmen may cause hysteria to become 
much worse. Because of this, the proper 
approach to hysterical patients is most 
important. 

Squad Care -Transport the victim to med­
ical as well as psychiatric care at once, 
so as to protect him and those with whom 
he may come in contact. He may see or 
hear things that are not actually present, 
and may strike out at these imaginary ob­
jects or start to run from them. Squadmen 
should remember this and not assume that 
the victim is striking at ttiem. 

Try to engage the victim in general con­
versation . While talking with him, get him 
into the squad vehicle and transport him. 
If violence is encountered, you may be 
forced to restrain him for his own protec­
tion as well as that of the squadmen. 

Squad Care - In your speech and movements 
try to convey a reassuring calmness. 

1. Your actions should not be hasty, but 
deliberate and meaningful. 

2 . Talk to the victim softly and slowly. All 
motions should be slow and deliberate. 

3 . After talking to the hysteria patient in 
order to win his confidence, arrange to 
transport him to medical help. 
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4. Many times, the victim will not consent 
to ride in a squad car, but will go with 
members of the family in a private car. 
If the victim is quiet and acts normally, 
letting him go with members of the £am -
ily mig t̂ be the best move. 

5. If the victim is violent upon the squad-
man's arrival, tkie squadmanmust take 
precautions to prevent harm to himself 
or the victim. The method of approach 
described above may be used to get close 
to the victim. As soon asthesquadman 
is able to grasp the victim, he should do 
so, but he should first make sure there 
is plenty of additional help at hand. 
Some feel it is better to approach the 
violently ill in numbers from the very 
beginning. 

6. The squadman should try to get these 
people to medical help quickly. 

AMNESIA 

Symptoms - The true amnesia victim will 
act very much like an imconscious person 
who has been suddenly awakened. The vie -
tim may be able to give his name, but he 
will not remember anything about his past. 
Some victims will obviously be dazed and 
will recall neither their names nor their 
whereabouts. Furthermore, the victim 
will be slow to move. 

The cause of amnesia may be either 
physical or psychological shock. Usually 
it is the latter. 

Squad Care - Transport the victim to the 
nearest medical help. He may need psy­
chological care. A physician will be able 
to arrange appropriate treatment for him. 
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CHAPTER X 

RESUSCITATION 

INTRODUCTION 

There are tv^ basic methods for administering artificial respiration: manual artificial 
respiration and the use of mechanical breathing apparatus. 

MANUAL ARTIFICIAL RESPIRATION 

Over the years, different types of man­
ual artificial respiration have been used. 
The most common reason for artificial 
respiration not working is due to the vic­
tim's tongue droppingbacic in the throat or 
the chin dropping down. These two prob­
lems are overcome with the mouth-to­
rn outh method of artificial respiration. 
Research has proven that the mouth-to-
mouth method is the best type to use. The 
reason for this is that attention is contin­
ually given to the mouth, tongue, and throat 
area. 

MOUTH.TOMOUTH AND 

MOUTH-TO-AIRWAY RESUSCITATION 

This method of resuscitation is not new. 
However, it has received acceptance by 
other than hospital personnel only in recent 
years. The text and illustrations that fol­
low have been adapted from "A Manual For 
Emergency Artificial Respiration" by Peter 
Safar, MD, Chief, Department of Anesthe­
siology, Baltimore City Hosp i ta l s , and. 

Martin C. McMahon, Captain, Baltimore 
Fire Department, Ambulance Service. The 
manual was based on research conducted at 
the Baltimore City Hospital's Department 
of Anesthesiology, whidi was supported by 
the Research and DevelofHnent Division of 
the Surgeon General's Office, Department 
of the Army. 

The following information was obtained 
£rom recent experiments: 

1. The first consideration in any mediod 
of artificial respiration is that the air 
passageway be open; otherwise it is im­
possible for any air to get into the lungs, 
regardless of the method used. The air 
passageway of the unconscious victim is 
bloclced when the neck is bent (chin on 
chest). The air passageway can be main -
tained open by holding the chin extended 
("sniffing position") and by holding the 
lower jaw forward. 

2. Mouth-to-mouth breathing is superior 
to all other manual methods of artificial 
respiration. 
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3. A pocket-sized S-shaped breathing tube 
(mouth-to-mouth airway) eliminates the 
direct mouth - to - mouth contact, and 
makes mouth-to-mouth breathing more 
effective, easier, and more acceptable. 

4. Mouth-to-mouth and mouth-to-airway 
breathing can move breaths of 1000 to 
over 2000 cc of air because (a) the res­
cuer's hands can hold the victim's head 
inthe"snifflngpo'sition"andcan support 
the victim's lower jaw, thus providing 
an open air passageway, (b) the rescuer 
can watch the victim's chest and listen 
to the victim's expirations from which 
he can determine with each breath 
whether or not any air is entering the 
lungs, and, (c) the air can be moved wit? 
enou^ force so that adequate amounts 
can be moved into the lungs even in obese 
victims or in a victim whose chest is 
stiff. 

5. Lhitrained rescuer? can perform mouth -
to-mouth and mouth-to-airw^ breathing 

successfully if certain technical details, 
described in this manual, are observed. 

Some people may wonder how air which 
has been "useo' by the lungs of oneperscm 
will be any good in artificial respiration. 
Although the air which the rescuer exhales 
after a normal breath has slig|itly l e s 
oxygen and more cartxm dioxide than die 
air which he inhales, there is enough oxygen 
remaining in the rescuer's exhaled air to 
keep the non-breathing^ctim alive. During 
mouth-to-mouth breathing, however, the 
rescuer is breathing more deeply than nor­
mally. As a result of this deep breathing 
(1) the air which the rescuer blows into the 
victim's lungs is as good as room air and 
(2) in addition, thf victim receives breaths 
of a greater volume than he normally 
breathes. When the rescuer sees the vic­
tim's chest move during mouth-to-moutii 
or mouth-to-airway breadiing, the breaths 
are usually so large that the oxygenation of 
the victim and the removal of carbon dioxide 
from the victim are better than when he is 
conscious and breathing on his ovm. 

RESCUE OF THE UNCONSCIOUS VICTIM 

OUTLINE OF METHOD 

When the unconscious victim does not 
breathe, or when he appears to be breath­
ing but his air passageway is blocked (for 
instance, because his head is not held in 
the "sniffingposition"), his brain dies from 
oxygen lack within minutes. Therefore,. 
when a victim is found, act within a matter 
of seconds as follows: 
1. Positioning the Victim and Clearing His 

Throat - Place the unconscious victim"on 
his back, as you must be able to see his 
face. Move an injured victim cautiously. 
If there is foreign matter (for instance 
vomit)visible at the mouth, clear the 
mouth and throat. (See Figure 1.) 

Figure 1 

Clearing the victim's mouth and throat. 

If no foreign matter is visible, proceed 
immediately to 2. 
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2. Opening the Air Passageway (Figure 2 
or 3) - Place the victim's head in the 
"sniffing position" and hold his lower 
jaw upward. Figure 2 shows the method 
that is preferred. Figure 3 is the alter­
nate method to be used v^en the victim's 
mouth cannot be opened for insertion of 
the thumb. 

Figure 2 

Bringing jaw forward (preferred) 

3 . Artificial Respiration - When the victim 
is not breathing (chest and abdomen not 
moving) start nnuth-to-airway or mouth-
to -mouth b r e a t h i n g inimediately and 
continue until the victim starts breathing 
naturally or a doctor declares him dead. 

If you are carrying a mouth-to-mouth 
airway, use mouth-to-airway breathing in 
both child and adult. 

If you are not carrying a mouth -to -mouth 
airway, use the preferred mouth-to-mouth 
method as shown in Figure 4. 

Figure, 4 

Position of rescuer's hands and mouth on 
the victim (preferred) 

Figure 3 

Bringing jaw forward (alternate) 

If the victim appears to be breathing 
naturally, maintain the support of his 
air passageway until he wakes up. (See 
Figure 3). When he appears to be breath -
ing naturally, but his tongue is blue or 
gray rather than pink, scart mouth-to-
airway or mouth-to-mouth a s s i s t e d 
breathing immediately. 

Exceptions - The p r e f e r r e d mouth-to-
mouth method cannot be used in the follow­
ing two instances: 

a. In a child less than 3 years in whom 
your thumb would i n t e r f e r e with 
mouth-to-mouth contact, because of 
the small size of the child's mouth. 

b. In an adult whose mouth you cannot 
qpen for insertion of your thumb. 
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In these two instances use t h e alternate 
mouth-10-mouth method (Figure 5). 

Figure 5 

Position of rescuer's hands and mouth on 
the victim (alternate) 

OPENING THE AIR PASSAGEWAY 

Preferred Method 

1. Place the head in the "sniffing position" 
(Figure 2). Place the head as far back 
as possible, so the neck is extended. 
The chin must "lead" and the front of the 
neck must be stretched. 

2 . Hold the lower jaw up (Figure 2). 
a. Approach the victim's head from his 

left side. 
b . Insert the thumb of your left hand 

between the victim's teeth and grasp 
his lower jaw at the midline. 

c. Lift the lower jaw forcefully upward 
so that the lower teeth are higher than 
the upper teeth. 

d. Hold the jaw in this position as long 
as the victim is unconscious. 

POSITIONING THE VICTIM 

AND CLEARING HIS THROAT 

1. Place the victim on his back (supine). 
Move injured victim cautiously. 

2. Remove foreign matter from the throat. 
If foreign matter (vomit, blood, phlegm, 
etc.) is visible in the victim's mouth, 
turn his head to the side, force his mouth 
open, and quickly wipe out his mouth and 
throat with your fingers or a piece of 
cloth (Figure 1). 

You should not spend more than a few 
seconds doing this, as little time should be 
lost in getting air into the victim's lungs. 
If the mouth appears clean, start mouth-
to-airway or mouth-to-mouth breathing at 
once. Whenever it seems necessary, you 
may repeat the cleaning procedure after 
either mouth -to -airway or mouth -to -mouth 
breathing has been started. 

Alternate Method When The Victim's 
Mouth Cannot Be Opened 

1. Place the head in the "sniffing position" 
(Figure 3). Place the head as far back 
as possible, so the neck is extended. 
Tlie chin must "lead" and the front of the 
neck must be stretched. 

2 . Hold the lower jaw up (Figure 3). 
a . Approach the victim's head from his 

left side. 
b . With both hands grasp the angles of 

the lower jaw just beneath the ear 
lobes. 

c . Lift the lower jaw forcefully upward 
s o that the lower teeth are higher 
that the upper teeth. 

d. If the lips are shut, pull the lower 
lip down ̂ n t l y with the thumbs, but 
never drop the chin. 

e . Hold the jaw in this position as long 
as the victim is unconscious. 
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MOUTH-TO-MOUTH BREATHING 

Preferred Method 

1. Open the air passageway as shown in 
Figure 2 . 

Blow air into the lungs (Figure 4). 
a . Close t h e victim's nose with your 

right hand (Insert for Figure 4). 
b . After takinga deep breath, place your 

mouth over the victim's mouth with 
airtight contact. Do not hold the vic­
tim 's mouth open widely, as you must 
take the entire mouth of the victim 
inside your lips. 

c . Blow into the victim's mouth. Blow 
forcefully into adults and gently into 
children. 

d. While blowing, watch t h e victim's 
chest. When the chest r ises , stop 
blowing and q u i c k l y remove your 
mouth from the victim's mouth. 

e . Let the victim exhale passively by 
the elasticity of his lungs and chest. 

f. When the chest does not rise, improve 
the support of the air passageway (1) 
and blow more forcefully. 

g . Repeat these inflations 15 to 20 times 
per minute. 

Alternate Method 

Blow into the victim's mouth. Blow 
forcefully into adults and gently into 
children. In a baby, blow only with 
small puffs from your cheeks, not 
from your lungs, to prever.t damage 
t i the baby's lungs. 
\\.Ale blowing, watch t h e victim's 
chest. When the chest r ises , stop 
blowing and quickly r e m o v e your 
mouth from the victim's mouth. 
Let the victim exhale passively by 
the elasticity of his lungs and chest. 
When die chest does not rise, improve 
the support of the air passageway (1) 
and blow more forcefully. 
Repeat these inflations 15 to 20 times 
per minute. 

MOUTH-TO-AIRWAY BREATHING 

This is the method of choice if you are 
carrying mouth-to-mouth airways. There 
are two sizes of airways available: 

a. Combined child-infant size 

b . Combined adult/large-child size 

The size of the victim determines which 
one to use and which end is inserted into 
the mouth (Figure 6). 

(For children under three years or for any 
victim whose mouth cannot be opened.) 
1. Open the air passageway as shown in 

Figure 3. 
2 . Blow air into the lungs (Figure 5). 

a. A"* * taking a d e e p breath, place 
youx mouth over the victim's mouth 
with airtight contact. Cover the nos e 
with your right cheek in order to pre -
vent air leakage. In a baby, cover 
both the mouth and nose with your 
mouth. 

#1 #3 
infant 

-flange 

child 

large child 

• — flange 

adult 

Figure 6 

Mouth-to-mouth airways. Note two sizes 
on each. 
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Basic Method 
1. Insert the airway (Figure 7). 

2 . Place the head in the "sniffing position" 
and prevent air leakage (Figures 8,9). 

Figure 7 

Inserting the airway 

Figure 8 

Flange over victim's lips 

a. Approach the victim from the top of 
his head (vertex). 

b . Force the mouth open with one hand. 

c. Insert the proper end of the airway 
along the curve of the tongue with the 
other hand until the flange comes to 
rest at the victim's lips. Do not push 
the tongue back into the throat. If the 
tongue is in the way, push its base 
forward with the finger. If the victim 
is an adult, insert the long end of the 
large airway (#4); if he is a large 
child, insert the short end of the large 
airway (#3); if he is a small child or 
a baby, insert the short end of the 
small airway (#1). The part of the 
airway which remains outside serves 
as a mouthpiece for the rescuer. 

•a£rjr/////rry//s^/f^y/'j^A/y/yf!yy/y/'>rym^/-£^/t^^ ./^y/yy''ji^,/-/'/ V K C ^ 

Figure 9 

Rescuer is (a) holding victim's jaw up, 
(b) holding flange airtight, and (c) applying 
mouth-to-airway breathing. 

a. Grasp the jaw with both hands firmly 
and p u l l upward (Figure 9). This 
must extend the neck so the chin is 
"leading" and the front of the neck is 
stretched. 
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b. Close the victim's nostrils by press -
ingthem together with the large part 
of your thumbs (Figure 8). 

c. Close the c o r n e r s of the victim's 
mouth by pressing the flange firmly 
against the victim's lips with your 
thumbs (Figure 8). 
You may prevent airlealcage through 
the victim's nose and through the cor -
ners of the victim's mouth by any 
other desired position of your thumbs 
and fingers, as long as the victim's 
head is held in the "sniffing position", 
so the front of the neck is stretched. 

Blow air into the lungs (Figure 9). 
a. After taking a deep breath, blow into 

the mouthpiece of the airway. Blow 
forcefully into adults and gently into 
children. 
In a baby, blow only small puffs from 
your cheeks, not from your lungs, to 
prevent damage to the baby's lungs. 
In a premature baby, insert the#l 
end of the baby airway only partially. 

b. While blowing, watch the victim's 
chest. When the chest rises, stop 
blowing and quickly r e m o v e your 
mouth from the mouthpiece of the 
airway. 

c. Let the victim exhale passively by the 
elasticity of his lungs and chest. 

d. When the chest does not rise, improve 
the "sniffing position", prevent air 
leakage, and blow more forcefully. 
If the chest still does not rise, re­
adjust the position of the mouth-to-
mouth airway. 

e. Repeat these inflations 15 to 20 times 
per minute. 

FURTHER CONSIDERATIONS 

When Air is Blown Into the Stomach - After 
either mouth -to -airway or mouth -to -mouth 
breathing has been performed for a period 
of time, the v i c t i m ' s stomach may be 
bulging. Hiis bulging is due to air which 
is blown not only into tk ^ victim's lungs 
but also into his stomach. Air inflation of 
the stomach rarely occurs when the correct 
technique is applied, but rather will occur 
more frequently (1) if the air passageway 
is blocked by improper support of the head 
and lower jaw, and (2) if the blowing is too 
forceful. 

Air inflation of the stomach is not dan­
gerous , but inflation of the lungs is easier 
when the stomach is empty. Therefore, 
when the rescuer sees the stomach bulging, 
he should interrupt blowing for a few sec­
onds and press with his hand between the 
victim's navel and breastbone which causes 
the air to be "burped". Since this maneu­
ver may also make the victim vomit, the 
rescuer must be ready to clear the throat 
at once, as shown in Figure 1. 

Infection - Experience has shown that there 
is very little danger of the rescuer becoming 
infected by the victim. Rescuers who con­
sider direct mouth-to-mouth breathing not 
to be "sanitary" should use the mouth-to-
airway method. 
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Apparent Natural Breathing 
a. The victim may only appear to be 

breathing naturally by movements of 
his chest and abdomen, while actually 
no air may be moving into his lungs 
due to complete blockage of the air 
passageway from improper position­
ing of the head and jaw. Therefore, 
it is most important to determine 
whether or not there is any move­
ment of air in and out of the mouth 
and nose by listening closely or feel­
ing with the fingers in front of the 
victim's mouth and nose. 

position". If the victim vomits-, the 
rescuer must clear the throat and 
mouth s w i f t l y with the f i n g e r s 
(Figure 1). It is extremely impor­
tant that the rescuer remains at the 
victim's head during transportation 
at all times, in order to keep the vic­
tim's a i r passageway open by the 
nethodsdescribedaboveand to start 

mouth-to-airway or mouth-to-mouth 
breathing a t once when the victim 
ceases to breathe. 

b . T h e victim may b r e a t h e noisily 
( s n o r i n g ) , which indicates partial 
blockage of the air passageway. 

Therefore, even if the unconscious 
victim appears to be breathing nat­
urally, t h e rescuer must hold the 
victim's head in the 'Isniffing position" 
and hold the jaw upward at all times 
(Figures 2 or 3). If an artificial air­
way is available (for instance the 
mouth-to -mouth airway), it should be 
inserted provided that the victim can 
tolerate it without gagging or cough­
ing (Figure 7). The victim's head 
must still be held in the "sniffing 

Shallow Breathing and Assisted Breathing 
When the victim breathes shallowly, he may 
not be getting sufficient amounts of air into 
his limgs. His lips and tongue may appear 
blue or gray instead of pink. In such cases, 
the rescuer may deepen the victim's shallow 
breaths by blowing into the mouth -to -mouth 
airway or directly into the m.outh immedi­
ately after the victim starts inspiring. This 
is called "assisted respiration". The res ­
cuer uses deep inflations of short duration 
and removes his mouth from the airway or 
from the victim's mouth rapidly, so as not 
to i n t e r f e r e with t h e victim's natural 
exhalation. 

MECHANICAL RESUSCITATION 

MAJOR CLASSIFICATIONS OF 

MECHANICAL BREATHING APPARATUS 

Resuscitator 

Action - Positive and negative pressure on 
the inside of the lungs and air pas­
sages, accomplished by air-tight 
circuit with mask and resusci­
tator. 

Used - Only on victims who have stopped 
breathing. 

Inhalator 

Action - A steady flow of oxygen from a tank 
through a reducingvalveby wayof 
a mask, catheter or prongs. 

Used - Usually (a) on the victim who is 
^ust having trouble breathing, or 
(b) following the use of a resusci­
tator, when the patient is able to 
breathe on his own. This inhalator 
does not breathe for the victim. 

[ 
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Respirator (Iron Lung) 

Action - Positive and negative pressure on 
the outside of the chest. Usually a 
tank iron lung with pressure on the 
entire chest wall. It is portable. 

Used - Usually on victims who are unable 
to breathe on their own. 

Aspirator (Suction Machine) 

Action - As an aid in the use of mechanical 
breathing apparatus. 

Used - To suction out liquids and foreign 
materials from the victim's mouth 
and upper r e s p i r a t o r y tract. 
Many times, resuscitation cannot 
be a c c o m p l i s h e d without this 
machine. 

After the machine has been checked and 
found to be operating properly, proceed to 
place the proper size face piece over the 
nose and mouth of the victim. Stop manual 
a r t i f i c i a l respiration then, and put the 
machine into service. It is of the utmost 
importance to place the victim in a position 
that will tend to keep fluids and other mat­
erials out of the breathing passages. This 
position should allow the operator of the 
resuscitatorto have full access to the vic­
tim's face. The inside of the mouth and 
back of the throat should also be visible so 
they can be examined easily. To accom­
plish this, place t h e victim in a supine 
position with the head held back and the chin 
in the "sniffingposition". A pillow, folded 
blanket, or some other object placed under 
the victim's shoulder blades will help facil­
itate a satisfactory position for mechanical 
resuscitation (Figure 10). 

USING THE RESUSCITATOR 

Although resuscitators may vary in their 
operation, the manufacturers are in agree­
ment as to the techniques to be us'ed in 
applying mechanical artificial respiration. 

Courtesy St. Anthony Hasp. 

Figure 10 

Position of victim for receiving mechanical 
resuscitation 

If manual artificial respiration is being 
applied at the scene, do not stop until a 
squadman checks the mechanical resusci-
tator to see if it is operating properly. 

The operation of most machines maybe 
checked by placing the hand over the face 
piece to see if the b l o c k a g e signal'is 
obtained. 

Be sure that the victim's m o u t h and 
throat are clear. Remove all foreign mat­
ter, such as gum, chewing tobacco, loose 
dentures, or other materials t h a t could 
b l o c k his air passage. If considerable 
mucus is present, aspirate it immediately 
to provide a clear air passage. 
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The efficiency of mechanical resuscita­
tion depends on the successful maintenance 
at a l l times of the s o - c a l l e d "closed 
circuit". This means that an air-tight con­
nection must be maintained between t h e 
machine and the victim's lungs. This, in 
turn, means that there must be air-tight 
connections within the machine itself, that 
the mask valves must be closed, and that 
the mask be air-tight to the victim's face. 
If the face piece is the tj^e that can be in­
flated, it should be kept so at_all times. 

Since most commercially made resus-
citators have rubber cushion face pieces, 
it is relatively easy to create an air-tight 
connection, provided t h e position of the 
squadman's hands upon this mask and the 
victim's face is the correct one. The thumb 
and index finger of each hand should encase 
the mask on the victim *s face. This is done 
by placing them on their respective sides 
of the mask. (See Figure 11.) 

The other three fingers of each hand 
grasp the victim's chin from beneath, thus 
creating a good air passage by opening the 
windpipe. (See Figure 12.) 

Courtesy St, Anthony Hosp. &Millersport F.D. 

Figure 12 

Position of operator's hands on victim 
during resuscitation 

Figure 11 

Position of operator's thumbs and index 
fingers on mask 

If the victim has such an injury that parts 
of the face are missing, or the person's 
face is sunken from illness or age, or pos­
sibly the victim may have his false teeth 
out at the time of the emergency, the squad-
man is confronted with a problem. The 
face piece will not fit tightly against the 
face, and a closed circuit cannot be ob­
tained. In this case the squadman can se­
cure a closed circuit by applying a moist 
hand towel or cloth around the face piece. 
After it is in place, the squadman will put 
his hands in the usual position, placing them 
around the cloth and mask. The most de­
sirable position for the operation i s , then, 
at the head of the victim directly behind 
his forehead. 
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PROPERLY WORKING MACHINES 

If the machine is breathing adequately 
for the victim, a series of two separate 
clicks will be a u d i b l e to the operator. 
There will be a click from the machine when 
the oxygen goes in, and another click when 
the carbon dioxide is pulled out. This pos -
itive and negative pressure going in and out 
of the lungs is called an interval. A regular 
rhjTthm of intervals results after the mach-
ixe begins to breathe for the victim. This 
is the same kind of rhythm maintained dur­
ing manual artificial respiration. T h i s 
rhythm ot intervals is the clue which lets 
the operator know that the machine is work­
ing properly, accomplishing the life-saving 
purpose for which i t was manufactured. 

BLOCKAGE 

Oftentimes when mechanical respiration 
is first started, there may occur a fast 
tripping or clicking sound instead of the 
regular rh)rthm. This is caused by block­
age. As soon as the blockage signal i s 
heard, remove the face mask and look into 
the mouth fo r the possible cause of the 
blockage. Such blockage or obstruction of 
the positive and negative pressure may be 
due to one or more of four things. 
A. Presence of Foreign Bodies (Solids) -
This includes broken dental plates, gum, 
chewing tobacco, broken teeth, sea-weed, 
or any other foreign object in the breathing 
passages. 

It is imperative that such foreign bodies 
be removed immediately. Since a non-
breathing v i c t i m is unable to bite, the 
easiest procedure is to introduce the thumb 
and index fingers into the victim's mouth 
to pull out the foreign body. Many squads 
carry some type of small narrow clamp or 
forceps that can be used to pick out foreign 
bodies from the t h r o a t (curved K e l l y 
forceps). 

B. Presence of Liquids - This includes any 
form of liquiTmaterial that may be in the 
mouth or breathing passages. It may be 
blood, water, clear liquid vomitus, or any 
other liquid material. 

As soon as the presence of liquids is 
noticed in the air passages, the mechanical 
apparatus should be turned to aspiration if 
the resuscitator is provided with an aspi­
rator . When suctioning mucus out of a vie -
tim's mouth, the suction catheter must be 
moved about so as to include all areas of 
the mouth, and so that it will not attach it­
self by means of suction to the inside of the 
victim's mouth, thus preventing i t from 
fulfilling its purpose. (See Figure 13.) 

Courtesy St. Anthony Hosp. & Gr««nfi*ld Twp. F.D. 

Figure 13 

When suctioning a victim, you should have 
proper lighting (as shown). The victim's 
mouth should be open wide. The suction 
catheter should be held securely between 
the index and second fingers. The catheter 
should be moved around so it will get all 
materials and not attach itself against the 
inside of the mouth. 
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Different sizes ox s u c t i o n catheters 
should be carried by all squads as additional 
equipment for resuscitators. A good prac -
tice exercise is to use a glass of water and 
have each squadman practice suctioning 
water by holding the catheter between the 
thumb and index f i n g e r . The catheter 
should be held in the same way when suc­
tioning mucus £rom a victim. 

A soft rubber ear syringe may be used 
instead of a catheter. By squeezing out all 
the air from the syringe, inserting the tip 
in the victim's mouth and releasing the bulb, 
suction is produced and the syringe will 
act as an improvised aspirator. 

C. Tongue - When a person is unconscious 
or has stopped breathing, he becomes so 
relaxed that the tongue drops further back 
in the throat than usual. A common example 
of this is when a sleeping person snores. 
The tongue has dropped back in the throat 
causing a poor air passage which is denoted 
by a '.oud sound. In asphyxia victims the 
tongjf* actually falls back over the air pas­
sage and prevents oxygen from entering the 
lungs. 

To alleviate this blockage, the squadmen 
must be able to keep the tongue elevated in 
the mouth, so as not to block the windpipe. 
This can be accomplished by inserting an 
airway. (See Figure 14.) 

To install an airway properly, the vic­
tim's mouth is opened, and the tongue is 
grasped firmly top and bottom and gently 
pulled out beyond the lower lip. With the 
mouth open and the tonprue out, the proper 
size airway is inserted into the victim's 
mouth. A tongue clamp is a good instru­
ment to use in extracting the tongue; fur­
thermore, the clamp can he carried right 
in the resuscitator box. In the event a 
tongue clamp is unavailable, the squadman 
can pull the tongue out with his fingers. 

Courtasy St. Anthony Hosp. !• MilUrsport F.D. 

Figure 14 

Proper insertion of airway 

The best way to ascertain the correct 
size of an airway is to hold the airway to 
the side of the face. The lower tip should 
touch the angle of the chin (just below the 
ear lobe) and the other end should extend 
beyond the lips. 

The best way to insert an airway is to 
put its tip against the roof of the mouth, 
just behind the upper teeth, and slide it 
down a distance determined by the size of 
the victim's throat. All airways should be 
inserted according to the contour of the vie -
tim's air passage. Always remember to 
keep the victim's tongue out of the way while 
inserting the airway. If the type of airway 
available is one without lips, tie a six- to 
eight-inch string or gauze to the end of it. 

As soon as the airway is in place, resus­
citation should be started. 

D. Spasm of the Throat - The vocal cords, 
which are encased in the "Adam's Apple", 
are very delicate muscles. Consequently, 
all respiration problem victims are prone 
to spasms of the weal cords. These spasms 
are known as laryngeal spasms. 
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Even hospital personnel are at a loss 
when a patient goes into a laryngeal spasm, 
and they are forced to take drastic mea­
sures by inserting a tube below the vocal 
cords. This, of course, cannot be carried 
out by emergency squadmen, and the only 
last measure that can be used is to give 
life-saving oxygen to those v i c t i m s by 
applying the face mask and l e a v i n g the 
machine on resuscitation. If this is done, 
a continuous blockage signal will be heard. 
While holding the face piece in place and 
receiving the blockage signal, the squadman 
should pull the head into a backward position 
and turn it from side to side very slowly. 
As soon as the machine is able to get past 
the spasm, it will indicate so by returning 
to the normal resuscitation sounds. Tiie 
head position mentioned should be main­
tained until the victim begins to breathe on 
his own. 

Continual attempts should be made to 
resuscitate the victim until the victim is 
pronounced dead by a physician. 

SUMMARY 

Blockage Cause 

Foreign bodies 

Liquids 

Tongue 

Spasm of the 
throat 

Squad Care 

Pull them out with 
finger or clamp. 

Suction with aspirator. 

Insert an airway. 

Turn victim's head 
slowly from side to 
side. 

USING THE INHALATOR 

After the victim starts to breathe on 
his own, the machine should be turned to 
inhalation. (See Figure 15.) 

Ce<irt»»y Nerlham HilU F.D. 

Figure 15 

Fire department emergency squadmen admin­
istering oxygen by means of an inhalator to 
young victim of a near drowning. The mask 
is held rnug to the face and the apparatus is 
set to administer a sufficient amount of 
oxygen. 
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The squadman must watch the victim 
very closely at this time. If there is an 
inhalator bag on the apparatus, watch it 
closely. The rise and fall of the bag will 
denote the size and rate of the victim's 
respirations. If there is no bag on the 
machine, you must watch the victim's 
respirations by the rise and fall of his chest 
and abdomen. (See Figure 16.) 

Ceurtasy St. Anthony Hesp. A MilUrsport F.D. 

Figure 16 

This picture illustrates the use of an in­
halator after resuscitation. The mask is held 
lightly but not too tightly on the face. Notice 
that the squadman is watching the victim 
closely and has the machine in a position to 
reach and to watch. 

As the victim *s pulse, respirations, 
color, and general condition improve, wean 
him from the oxygen. This can be done by 
turning the flow of oxygen down slowly . 
Let the victim breathe for two or three 
minutes, rhen turn the flow down further. 
If the victim's pulse does not increase, his 
color stays the same, and his respirations 
do not increase, the squadman may continue 
the same routine until the flow of oxygen is 
nearly off. Take the mask away from the 
face slightly. This will allow the outside 
air to mix vdth the resuscitation oxygen, 
so that the v ict im becomes adjusted to 
breathing outside air. 

After he is breathing normally, the vic­
tim should be kept prone and remain under 
observation until he is transferred to the 
care of a physician or of hospital personnel. 
(See Figure 17.) 

Courtesy St. Anthony Hasp. & Mii'orspert F.D. 

Figure 17 

After resuscitation, inhalation, and aspira­
tion, the victim is put in a flat positior 
and watched. 
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EMERGENCY CARE OF THE LARYNGECTOMY VICTIM 

The victim who has had his larynx (voice 
box, also "Adam's Apple") temoved re­
quires special emergency care. In Ohio 
alone there are 2000 people who have under -
gone laryngectomy. These are people who 
because of some disease, accident, or 
other medical condition, have had surgery 
performed on their voice box with the end 
result of its being partially or total ly 
removed. 

From the time of surgery, these people 
will never again breathe through their 
mouths. At the time of the removal of the 
"Adam's Apple", an opening is mado at the 
lower part of the neck, just above the breast 
bone. It is through this opening that the 
"laryngect" must breath for the remainder 
of his life. They are commonly referred 
to as "the neck breathers". 

As shown In Figure 18, a patient's neck 
is exposed and the "stoma" (permanent 
opening in the neck to the windpipe) i s 
visible. 

If his shirt were closed, or he had on a 
T-shirt or a. shirt and tie, the stoma would 
not be easily seen. 

Women with stomas wear high neck­
laces . These partially cover the opening 
and unless closely investigated, it might 
be overlooked. 

A side view of this man(Figure 19) shows 
that he does not have an "Adam's .̂ .j^le". 
This Is one good way to tell a "neck 
breather". You could obstruct this man's 
mouth and noce for hours and it would not 
disturb him, as he does not breathe through 
them. 

Courtasy Clinton Twp. F.O. & Franklin Co. Concar Soe. 

Figure 18 

After laryngectomy, man receives air into 
his lungs through neck opening (stoma). 

Courtesy Clinton Tw^.. F.O. & Franklin Co. Coneor Soc. 

Figure 19 

The absence of an "Adam's Apple" indi­
cates that this man may be a neck breather. 
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RESUSCITATING THE VICTIM 

If this type of victim should stop breath­
ing, the squadman would use the manual ot 
mechanical artificial respiration that is 
used routinely, but it must be applied over 
the stoma. 

As shown in Figure 20, the squadman 
must give mouth-to-stoma resuscitation 
with the victim on his back and the chin up 
out of the way of the stoma. Placing his 
mouth over the stoma, he would give mouth-
to-stoma resuscitation following the proce­
dure he has learned for the mouth-to-mouth 
method. 

Ifthe mechanical resuscitator is readily 
available, the use of the BABY mask over 
the stoma followed by mouth-to-mask 
resuscitation will aerate the victim ade­
quately. The squadman in Figure21 is 
carrying out this procedure until the resus -
citator can be readied. 

Courtocy Clinton Twp. P.O. & Franklin Co. Coneaf Sec. 

Figure 21 

A baby-size mask mast be used over die 
neck opening for mechanical resuscitation. 

Courtesy Clinton Twp. P.O. & Franklin Co. Concor Soc 

Figure 20 

Mouth-to-stoma resuscitation is given. 

There is no problem of air going into the 
stomach because the squadman breathes 
directly into the windpipe. The tongue 
cannot obstruct the air flow, as the stoma 
is below it. 

Kthe mask will not fit airtight, a moist­
ened towel can be placed around the mask 
to seal off any openings. All face pieces 
of your resuscitation equipment should be 
inflated at all times. 

When the resuscitator is put into serv­
ice, it sliould be held over the stoma as it 
is over the face, with the index fingers and 
thumbs. A folded blanket can be used under 
the shoulder blades. The blanket or other 
material helps to keep the windpipe straight 
and the head back. 
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E leva t ion of the chin by use of the 
blanket under the shoulder blades will also 
make the procec 're easier. The squadman 
in Figure 22 has the victim positioned cor­
rectly and is holding the mask properly. 

Ceurtasy Clinton Twp. F.D. & Franklin Co. Cancer Soc. 

Figure 22 

The resuscitator breathes for the patient. 

This type of victim is much easier to 
aspirate (suction) than the average resus­
citation victim. If the resuscitator gives 
the bloclcage signal, mucus will be the usual 
cause. 

The squadman must be sure to rotate the 
catheter as he suctions. The squadman in 
Figure 23 is doing so by rotating the aspi­
rator tube between his thumb and index 
finger. The catheter should be pinched off 
as it is inserted into the stoma preventing 
damage of it. 

Courtesy Clinton Twp. F.D. & Franklin Co. Cancer Soc. 

Figure 23 

An aspirator tube, inserted through the 
stoma, will remove mucus. 

There are clubs throu^^out the nation 
called the "Lost Cord Clubs". These clubs 
are sponsored by the American Cance r 
Society. They are very interested in each 
squadman being keenly aware of their prob­
lem. Wten patients are released from the 
hospital with stomas, they are told to make 
themselves known to their local squad. 

When a laryngectomy victim is released 
firom the hospital, he may be cured and live 
a normal life. The victim who posed for 
these pictures has had a stoma for many 
years. 

There is always the additional problem 
of visitors to your area who mig^t be "neck 
breathers". The theme for the squadmen is 
becoming "CHECK THE NECK FOR THE 
LARYNGECT". 
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ADJUNCTS TO RESUSCITATION 

BAG RESUSCITATOR MOUTH TOMASK RESUSCITATOR 

Figure 24 shows a new type of resus-
citator. It is light in weight and reinflates 
itself. A flow of oxygen can be added to 
the tip on the end of the bag. It can be 
brought into use ouickly. 

An adjunct to mechanical resuscitation 
is shown in Figure 25. This type of appa­
ratus does away with the direct contact in 
mouth-to-mouth breathing. It is light and 
can be put into use before the larger me­
chanical resuscitator can be brought to the 
victim. 

Figure 24 

Bag resuscitator 

Figure 25 

Mouth-to-mask resuscitator 

EXTRA EQUIPMENT 

There are six extra items of equipment 
that should be carried with each resus­
citator: 

1. Flashlight - A l i ^ t is needed to examine 
the victim's throat when blockage i s 
encountered. 

2 . Suction Catheters - Each resuscitator 
should carry a variety of whistle - tip 
suction catheters. The recommended 
sizes are: 12,14,16,18 and20 French. 
With these sizes the squadman should 
be able to handle all problems of suc­
tioning. 
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3 . Airways - Each resuscitator should be 
provided with seven airways, as follows: 
Large, medium, and small adult;large 
medium, and small child; and the new-
bom size. Measuring from the edge of a 
victim's mouth to the end of his jawbone 
(under the ear) will indicate the needed 
size. Plastic o r rubber airways are 
preferred. (See Figure 26.) 

Figure 26 

Airways: three adult sizes, three child 
sizes, and a newborn size. 

4. Cloth hand towel - A small tea towel or 
hand towel should be available (not a 
turkish towel.) The towel can be used 
as a seal around the face mask of the 
resuscitator, for cases when the mask 
will not fit tight around the face. Moisten 
the towel and fold it; then fit ij between 
the mask and the rescuer's hands. 

Curved Kelly H e m o s t a t - When the 
squadman cannot remove a foreign body 
in a victim's throat with his fingers, an 
i n s t r u m e n t should be available for 
reaching into the throat to grasp the 
object. The c u r v e d Kelly Hemostat 
(sometimes called Kelly clamp) is the 
proper instrument. (See Figure 27.) 

Figure 27 

Each resuscitator should have a medium 
curved Kelly Hemostat or clamp. This in­
strument is curved to match the contour of 
the throat. It will easily grasp a foreign 
object so that it can be pulled out. 

6. Aspirator Bottle - One extra aspirator 
bottle should be carried on the squad 
vehicle at all times, in case the bottle 
that is in use should crack or break. 
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RESUSCITATION WHILE TRANSPORTING 

If all the appropriate steps in resuscitation, as previously described, are carried out 
properly, the patient can be resuscitated during transportation without difficulty. (See 
Figure 28.) 

Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 28 

Squadmen continue resuscitation while victim i s being loaded into vehicle for trans­
portation to hospital. 
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CHAPTER XI 

OXYGEN THERAPY 

INTRODUCTION 

Among the most basic equipment to be placed in the average emergency squad vehicle 
is the apparatus for administering oxygen. Many of the victims cared for by squadmen 
have a great need for highly concentrated oxygen. Alone or in support of other measures, 
it is important in emergency care of such conditions as heart attacks, severe bums, loss 
of blood, respiratory distress and shock. Oxygen administered with aninhalator or resus-
citator can prevent the condition of victims from being much worse, or may even ward off 
death. 

BASIC PROCEDURE 

SETTING UP THE APPARATUS 

In preparing a cylinder of oxygen for 
use, the protective cap must be removed 
(Figure 1). Then, with the valve outlet 
pointed away from the operator and with a 
firm grip on the cylinder, open the valve 
slightly (Figure 2), then close it quickly 
(Figure 3). This is called "cracking" the 
valve. In this manner dust which has lodged 
in the valve opening is cleaned out, so it 
will not enter the regulator. 

Courtesy Linde Co. 

Figure 1 

Remove protective cap. 
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Courtesy Linde Co. 

Figure 2 

Open valve slightly. 

Courtesy Linde Co. 

Figure 3 

Close valve quickly. 

Reducing Pressure - When an oxygen tank 
is full, it is under a pressure of more than 
2,000 pounds per square inch. Before we 
may u s e it safely, a pressure-reducing 
regulator must be attached to t h e tank. 
This will permit giving oxygen to the vic­
tim at a much lower pressure. 

Controlling Flow - Figure 4 s h o w s one 
widely used tjnpe of regulator. After the 
oxygen leaves the pressure-reducing valve, 
it flows through an adjustable flowmeter 
(Figure 4 ) . This permits administering 
oxygen to a victim at the rate desired. 

Courtesy Linde Co. 

Figure 4 

A pressure-reducing regulator must be 
attached to the cylinder before oxygen can 
be administered to the patient. 
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Figure 5 shows the regulator -flowmeter 
being attached to an oxygen tank. Figure 6 
shows the regulator ready for use. 

Courtesy Linde Co. 

Figure 5 

Insert regulator inlet in cylinder valve outlet 
and tighten the inlet nut with a wrench. 

To administer oxygen, attach the ad­
ministering apparatus to the regulator out­
let and adjust the oxygen flow (Figure 7) to 
produce the desired concentration. To stop 
the flow for short periods - less than one-
half hour - simply close the flow adjusting 
valve (Figure 8). Cylinder content will 
continue to register. 

Courtosy Lind* Co. 

Figure 7 

Courtesy Linde Co. 

Figure 6 

Stand to one side of the regulator—opposite 
relief valve—not in front or in back of it. 
Open cylinder valve very slowly-the slower 
the better—until needle on cylinder-contents 
gauge stops moving. The ball float will 
rise in the tube for a moment and then 
quickly return to zero. This indicates that 
oxygen has entered the flow indicator tube. 

Open the flow-adjusting valve. The ball float 
will rise in the tube. The position of the tO£ 
of the float indicates the rate of flow in 
liters per minute. 

Courtesy Linde Co. 

Figure 8 

Stop flow by closing the flow-adjusting 
valve. The float will drop to zero. 
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When the flow of oxygen is to be dis­
continued for one half hour or more, or 
when the regulator is to be disconnected 
from the cylinder, follow the steps outlined 
in Figures 9 and 10. Then close tlie flow-
adjusting valve as in Figure 8. 

Cross-Arm Regulators - Another type of 
regulator in wide use operates somewhat 
differently. It has two gauges; one shows 
cylinder contents and the other shows the 
rate of flow. Figure 11 shows how to in­
stall one of these regulators on a tank. 

Courtasy Linde Co. 

Figure 9 

Close the cylinder valve tightly. Then open 
the flow-adjusting valve. 

Courtasy Linda Co. 

Figure 11 

Insert regulator inlet into cylinder outlet and 
tighten inlet nut with a wrench. 

Before oxygen is administered, the flow-
adjusting handle must be loosened (Figure 
12), and the cylinder valve must be opened 
very slowly (Figure 13). 

Courtesy Linda Co. Courtesy Linda Co. 

Figure 10 

Wait until both cylinder-contents gauge and 
liter-flow indicator have returned to zero. 
Then close flow-adjusting valve. 

Figure 12 

Loosen regulator flow-adjusting handle. 
This i s important and should be done before 
opening the cy'inder valve. 
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Courtasy Linda Co. 

Figure 13 

Stand on .ride of cylinder opposite regulator 
side. Do not face either front or back of 
regulator. Open cylinder valve very slowly 
until needle on cylinder-contents gauge 
stops moving. 

To administer oxygen as needed, follow 
the directions under Figure 14. 

Courtasy Linda Co. 

Figure 14 

Tighten flow-adjusting handle by turning it 
to the right until the flow-indicator gauge 
registers the desired rate of flow in liters 
per minute. 

To stop the flow of oxygen for short 
periods - less than one-half hour - simply 
loosen the flow-adjusting handle by turning 
it to the left until the flow indicator returns 
to zero. Cylinder contents will continue to 
register. 

When the oxygen flow is to be cutoff for 
5 hour or more, or when the regulator is 
to be disconnected from the cylinder, pro­
ceed as in Figures 15, 16, and 17. 

_ Courtasy Linda Co. 

Figure 15 
Close cylinder valve tightly. Then ope 
the flow-adjusting valve. 

_ . _ Courtasy Linda Co. 

Figure 16 
Wait until both cylinder-contents and liter-
flow needles have returned to zero. 

Figure 17 '^'"*'*^ '"'""'• ^^ 
Loosen regulator flow-adjusting handle. 
This i s important and should be done 
before opening the cylinder valve. 
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ADMINISTERING OXYGEN 

Methods - Oxygen may be given in four 
ways: (1) full face mask, (2) catheter, 
(3) nasal prongs, or (4) tent. 

The preferred method of administration 
by a squad is by mask. The reason is that 
a mask gives the highest possible concen­
tration to the victim. A problem in the use 
of this method is that some victims have 
fear of the mask. 

H'rmidity - Since squads give oxygen for 
relatively short periods of time, they are 
not required to use humidifiers. However, 
when oxygen is given over a prolonged 
period, it has a tendency to dry the mem­
branes of the nose and throat. If oxygen 
is to be administered for many hours by 
squadmen, it is a good idea to run the oxygen 
through water to humidify it (Figure 18). 
Membranes will not dry as fast this way and 
the victim will remain more comfortable. 

The next preference is the catheter. 
This method is being used more frequently 
by squads today that in the past. The cath -
eter does not provide the highest concen­
tration of oxygen, but the victim is more 
comfortable and is not frightened, as he 
may be by a mask. 

Another method sometimes used is the 
nasal cannulas or prongs. This method is 
least desirable due to the low percentage 
of oxygen the victim can rec eive. 

Few squads use tents. This method 
lends itself to use over long periods of time 
and needs close supervision; therefore it is 
seldom used by squadmen. 

The concentration of oxygen possible 
with each type of administering apparatus 
is as follows: 

Mask - approaching 100% concentration 
Cathe ter - 40% to 60% concentration 
Nasal Cannulas - 30% to 50% concen> 

tration 
Tent - 40% to 60% concentration 

It call readily be seen that the use of a 
mask is the best method, since it provides 
the highest concentration of oxygen. An 
emergency squad need have no fear of over -
oxygenating an acute victim. 

Cowrtaty Lind* Co. 

Figurt 18 

A humidifier with • diffuser head. 

Face Masks - Figures 19 through 22 show 
how to choose a mask, connect it, set the 
oxygen flow, and apply the mask. 
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Caurtosy Lin4« C* . 

Figure 19 

Choose a mask of the correct size. There are 
two sizes each, of the nasal and oronasal 
type (small or large). If the patient is uncon-
scious, uncooperative, or a mouth breather, 
use the oronasal type facepiece. 

Courtesy Lind* Co. 

Figure 20 

Leave the hose connection and nut on the 
flowmeter outlet. Attach rubber tubing from 
the partial-rebreathing mask to the outlet 
of the flowmeter. 

Csurtasy Linda C* . 

Set oxygen flow at 6 to 8 liters per minute. 
If the patient is large or i s breathing heav­
ily, 10 to 12 liters may be necessary at 
first to keep the bag from collapsing. Other­
wise the patient may have difficulty in 
completing his first few inhalations. 

It is important to overcome fear before 
a mask is applied. This can be done by 
letting the patient put the mask on himself 
or by letting him breathe a few times with 
it and then a few times without it. 

After the mask is in place, the oxygen 
should be started at a high rate so as to 
give the victim an ample amount to over­
come the acute need for oxygen in the blood. 

When a victim is inhaling oxygen, the 
breathing bag should never completely col­
lapse . If it does, the amount of oxygen flow 
should be increased. 
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Courtesy Linde Co. 

Figure 22 

Have the patient exhale into the mask as it 
is applied. Adjust the headband so that the 
mask is snug but not tight. Clip the tubing 
to the bed clothes. 

Coucî sy Linde Co. 

Figure 23 

The sponge rubber disks at either side of 
the facepiece act as inhalation as well as 
exhalation valves. If these disks become 
moist or obstructed, air will not move freely 
through them and the mask will not function 
properly. The patient will usually complain 
of increased resistance to breathing. When 
this happens, remove the sponge rubber 
disks and replace them with dry ones. Or, 
rinse them thoroughly, squeeze them dry in a 
towel, and reinsert them. 

Figure 23 shows how to remove and 
replace the sponge rubber disks if they 
become moist or obstructed. Figure 24 
shows where to attach a suction tube and 
where to drain off accumulated moisture. 

Figure 24 

A partial-rebreathing mask usually has two 
plugs. One in the facepiece permits the use 
of a suction tube and the other, at the 
bottom of the breathing bagv allows drainage 
of accumulated moisture. Except for the pur­
poses mentioned, these plugs must not be 
removed unless the mask is being washed. 

A victim who is receiving oxygen by 
mask must be attended constantly (Figure 
25). 

C«urtesy St. Anthony Hosp. 

Figure 25 

A squadman watches to see that the victim 
breathes freely and that the breathing bag 
does not collapse completely during inhala­
tion. 
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Disposable Masks - Disposable face masks, 
such as that shown in Figure 26, are now 
available. There are partial-rebreathing 
and non-rebreathing types that operate in 
the same way as similar permanent masks. 
There are also face pieces without any 
rebreathing features. In all cases follow 
the manufacturer's instructions. These 
lig^t -weight plastic masks can be discarded 
after each use. Therefore, the time ordi­
narily required for cleaning and sterilizing 
is saved. 

Courtesy Linda Co. 

Figure 26 

One of tiie many types of disposable masks 
now available. 

Nasal Cannulas - These are pronged metal 
or plastic tubes, the ends of which are in­
serted a short distance into the nostrils 
(Figure 27). Oxygen should be administered 
by this method only when the other methods 
described herein are not deemed advisable. 
The concentration of oxygen possible by this 
method is relatively low. 

Courtesy Undo Co. 

Figure 27 

Metal nasal inhaler with adjustable headband 
for self-administration. 

Nasal Catheters - The equipment needed 
for giving oxygen by nasal cadieter is shown 
in Figure 28. 

Courtesy Linds Co. 

Figure 28 

Set-ap for deep catheter technique. (Glass of 
water, flashlight, and tongue depressor not 
shown.) 
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The two methods of nasal catheter ad­
ministration are the shallow and the deep 
techniques. The sha l low method (nasal 
catheter inserted just inside the nostril) is 
seldom useu by squads. 

Figures 29 througli 35 with their cap­
tions show and describe the techniques of 
inserting a deep nasal oxygen catheter. 

Ceurtssy Linda Co. 

; J 

1 • 

Figure 30 

CouTtasy Linda Co. 

Figure 29 

While oxygen is flowing, lubricate the 
catheter sparingly. Latex catheters should 
be lubricated with a water-soluble lubricant. 
Oil or fatty substances should not be used 
since these are a safety hazard. Also 
they may cause latex rubber to deteriorate. 
A water-soluble lubricant can be used with 
plastic catheters, although they ate some­
times lubricated with water alone. 

!^Ut».i.: 

Courtasy Linda Co. 

Determine the :i'̂ proximate depth to which 
the catheter will be inserted by measuring 
the distance from the tip of the nose (ex­
ternal nares) to the ear lobe (tragus). Maik 
this point on the catheter with a small piece 
of tape. 

?igure 31 

Hold the tip of the catheter in a glass of 
water, to be sure that the discharge holes 
are not plugged with lubricant. 
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Ceurtasy Linda Co. 

Figure 32 

Determine the direction of the natural droop 
of the catheter by holding the taped part with 
thumb and forefinger and then slowly rotating 
it until its tip hangs at the lowest level. 

Courtasy Lind* Co. 

Courtesy Liodo Co. 

Figure 34 

To assure that the catheter is in the correct 
position, insert it beyond the measured 
depth until the patient swallows oxygen; 
dien withdraw it to a point where swallowing 
stops. This procedure can be followed only 
when tue patient is conscious. 

Figure 33 

Hold the catheter in the position of its 
greatest droop, then WITH OXYGEN FLOW­
ING, insert it slowly to the measured depth. 
It is easier to insert the catheter if you 
elevate the tip of the patient's nose. Ob­
serve the position of the catheter through 
the patient's open mouth. The tip should rest 
approximately opposite the uvula. Set the 
liter flow to deliver the desired concen­
tration. 

Coiirtosy Lindo Co. 

Figure 35 

Tape the catheter firmly at the end of the 
nose; then bring it across the cheek and 
tape it to the temple. Be sure to tape it so 
that it lies on the inner 'floor' of the nose 
and cannot loop up inside, causing dis­
comfort to the patient. 
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MAINTENANCE: OF EQUIPMENT 

Masks - Soak a l l parts in a detergent-
disinfectant solution for twenty minutes. 
Then rinse thoroughly and dry. 

Catheters - Rubber catheters should be 
washed thoroughly, with care given to the 
holes on the tip. These should not be 
obstructed. Catheters can then be left for 
twenty minutes in detergent-disinfectant 
solution. After twenty minutes, rinse and 
dry. Wrap them in clean materials to be 
ready for later use. 

The preferred catheter for squads is the 
plastic disposable type. Since it is used 
only once, the cleaning problem is elimi­
nated. It is also inexpensive. 

Hospital emergency-room personnel are 
very co-operative in that they will often 
exchange a clean rubber nasal catheter for 
a soilei! one. They have the proper facil­
ities to sterilize rubber goods. 

Nasal Prongs - The same care should be 
given to these as to a face mask. 

SAFE PRACTICES 

For safety, never use oil or grease on 
or in a cylinder valve, oxygen regulator 
or any oxygen connection. 

All tanks should be held secure in the 
apparatus. The constant m o t i o n of the 
squad vehicle during calls wi l l cause a 
dangerous situation if oxygen tanks are not 
held in place by straps, tank wells, blocks, 
or some other type of fixtures. 

Smoking should be prohibited during the 
entire time oxygen is being administered. 
Oxygen does not bum, but it supports 
combustion. 

The cushion of die face mask should be 
inflated at all times. 

The resuscitator control valve should be 
set in the resuscitation position at all times 
wiien not in use. 

All oxygen tanks must have a pressure 
test (hydrostatic test) at least once every 
five years. All tested tanks have the date 
stamped into them. Oxygen distributors 
will test tanks at a minimal cost. 

Many squads f i l l smaller tanks from 
larger tanks. These smaller tanks must 
have the hydrostatic tests within a five-
year period. 
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MASS OXYGEN THERAPY 

In a special emergency oxygen in sub­
stantial quantities may be required, to 
care for large numbers of victims. It is 
not expected that local hospitals or squads 
will have on hand enou^^ oxygen-therapy 
equipment or oxygen to take care of such 
an emergency. Therefore, supplemental 
equipment and oxygen will be required. 

COMMERCIAL SOURCES 

Oxygen is available from distributors 
of oxygen, oxygen-producing plants, indus­
trial plants, weld ing shops, automobile 
repair shops, scrap yards, and oxygen-
therapy rental services. See the yellow 
pages of your telephone directory under 
"Oxygen". 

NOTE: Cylinders of oxygen obtained from 
the above sources may not be as clean out­
wardly as cylinders prepared especially 
for medical use, but their contents will be 
U. S. P. oxygen unless stated differently 
on the cylinder. Be sure that the word 
"oxygen" is on the cylinder. Cylinders of 
similar size, shape, and color mig^t con­
tain other gases that would be harmful. 

Pressure-reducing regulators must be 
used on all hig^-pressure cylinders of oxy­
gen. Hospital-type regulators and other 
oxygen-therapy equipment, such as tents, 
masks, and catheters, can be obtained from 
the manufacturers of such equipment and 
oxygen-therapy rental services. Regula­
tors of the industrial type can be obtained 
firom most of the places where oxygen is 
available. See the yellow pages of your 
telephone directory under "Oxygen". 

NOTE: Industrial - type regulators differ 
from hospital-type regulators in that they 
do not have a restricted outlet and are cal­
ibrated in pounds per square inch instead 
of liters per minute. However, such regu­
lators can be used in an emergency by open­
ing the control valve very slightly, or by 
attachinga liter-flow adapter to the regular 
outlet. Liter -flow adapters can be obtained 
from suppliers of hospital regulators. 

IMPROVISED EQUIPMENT 

1. Oxygen can be administered by inserting 
a piece of tubing or weldinghose through 
the liottom of an ordinary paper bag and 
holding the top of the bag over the victim*s 
face. Use a generous flow of oxygen. 

2 . Make a cone of cardboard, old X-ray 
film, stiff paper, or similar material. 
Insert the oxygen hose through the bot­
tom of the cone and hold the top over the 
victim's face. 

3 . In a c a r d b o a r d carton about twenty 
inches square, cut a hole about nine 
inches in diameter in the center of the 
bottom. Slide the victim *s head through 
the hole. Insert the oxygen hose through 
the side of the carton opposite the vic­
tim's head. Leave the tqp of the carton 
open or cut the top off entirely. 

EMERGENCY HELP 

Persons familiar with oxygen and equip­
ment can be located at any of the places 
where oxygen is available. These persons 
are not necessarily familiar with oxygen-
therapy techniques but they should under­
stand the mechanics of attachinga regulator 
to a cylinder. 
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CHAPTER XII 

CLOSED-CHEST HEART COMPRESSION 

INTRODUCTION 

For years the physicians of our nation were coping with heart stoppage by opening the 
chest wall and actually massaging the heart by hand. This was done in all situations, even 
outside of hospitals. 

Then a group of researchers found that applying pressure with the hands on the outside 
of the chest could create the same results. This led to a whole new technique for resus-
citative procedures. It was a technique that did not necessarily need a physician on the 
spot to carry it out. A well trained emergency squad can carry out this new procedure 
until the patient can be brought to definitive care in a well equipped hospital emergency 
room. 

Some persons are concerned about the possibility of causing injuries by this technique. 
Close investigation has shown that no damage to victims resulted when emergency personnel 
who applied diis technique had received formal classroom instructions, including correct 
demonstrations. 

An emergency squadman is usually the first trained person to reach the heart-stoppage 
victim, except in a hospital. It is imperative that each and every squadman be completely 
trained in this new technique. 

The following text and s e r i e s of pictures with captions deal with this life-saving 
procedure. However, studying die chapter is not sufficient. Each step must be practiced 
and carried out many times, so that all members of t h e squad are proficient in all 
maneuvers. 

SYMPTOMS 

Upon arrival at an emergency scene, 
the squadman must be able to establish 
whether the victim is in need of closed-chest 
heart compression. The need can be estab­
lished by the three following findings: 
1. The victim is not breathing. 
2 . The victim does not have a carotid, or 

neck pulse. 
3 . The pupils of the victim's eyes do not 

react to light. 

EXAMINA'ilON 

To d e t e r m i n e whether the victim is 
breathing, place one hand over hi ̂ abdomen 
in the area of the diaphragm (just below 
the chest.) If there is no motion, no air is 
being exchanged. 
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To establish whether a neck pulse i s 
present, place the four fingers of one hand 
between the large muscle at the side of the 
neck and the windpipe, (See Figure I.) If 
the heart is not beating, there will not be a 
pulse. 

To examine the pupil, raise the eyelid 
quickly and direct the light of a flashlight, 
for a few seconds, at the pupil. If the pupil 
does not react, closed-chest heart com­
pression is indicated. (See Figfure 2.) 

Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 1 

Examining for a neck pulse. 

The pupils of the eyes usually constrict 
(get smaller) if a light is directed on them. 
This is normal. If the heart is not beating, 
the pupils will not react to light: they will 
be dilated (enlarged) and stay dilated. 

Courtesy Slioron Twp. F.D., Worthington, 0 . 

Figure 2 

Examining for pupil action. 

With these three symptoms present, the 
victim must be given closed-chest heart 
compression immediately. 

PROCEDURE 

For this technique to be successful, the 
victim must be on a firm or hard surface. 
If he is left on a soft surface, the rescuer 
will he pushing the victim into this soft sur­
face and not compressing the heart. Lay 
the victim on a floor or any other hard sur­
face. While he is in transport, place him 

on a backboara especially if there is a mat­
tress on the squad stretcher..It may even 
be necessary to place the victim on aboard 
and then place the board on the floor of the 
squad vehicle, to be able to give successful 
closed-chest heart compression. 
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M o u t h - t o - m o u t h resuscitation and 
closed-chest heart compression must be 
given together. As soon as it is found that 
closed-chest heart compression must be 
given, four or five breaths of mouth-to-
m o u t h resuscitation should be adminis­
tered . 

If two rescuers are present, one can 
give the mouth-to-mouth while the second 
measures the chest. If only one is present, 
the initial mouth-to-mouth breathing must 
be performed first. Then the squadman 
proceeds to measure the victim's chest 
region. 

LOCATING THE HEART 

The heart lies directly under the ster­
num or "chest bone".* Pressure on this 
bone will compress the heart and force the 
blood out of i t . Relieving the pressure will 
allow the heart to refill. 

To locate the region where pressure is 
to be applied, place a finger of one hand, 
(preferably the index finger) at the top of 
the chest bone and a finger (index) of the 
other hand at the bottom. (See Figure 3.) 
The lower half of the chest bone is the exact 
area wanted. 

Courtesy Shgron Twp. F.D., Worthington, O. 

Figure 3 

Measuring the sternum, or chest bone. 

* Although squadmen commonly call it the 
"chest bone", in medical terminology it is 
the sternum or breastbone. 

PLACING THE HANDS 

Kneel beside the victim. Place the butt 
or heel of one hand on the lower half of his 
chest bone. (See Figure 4.) The butt of 
your hand should lie along his chest bone, 
with fingers extending toward his r ibs , 

Place the sec^idhand over t h e first. 
The direction of the second hand is which­
ever is comfortable to the rescuer. 

Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 4 

Placing the hands 

APPLYING THE PRESSURE 

With hands on the victim's chest bone, 
straighten your arms until the elbows hurt. 
Ben 1 forward until your shoulders are di­
rectly over your hands. Now begin to apply 
pressure: Push directly down until the chest 
bone moves 1^ to 2 inches. (See Figure 4.) 
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Hold your fingers up off the victim's 
chest. This will help to keep your hands 
tp the proper place. 

The rate is 60 compressions per minute. 
Practice tMs procedure alone, and also with 
another rescuer, until you are sure of main­
taining your rate at 60 timer per minute. 

If the rate is too slow, not enough blood 
will be pumped out of the heart to*sustain 
the victim's life. If the rate is too fast, 
the heart will not fill p rc^ r ly. Each squad -
man should develop a technique that will 
sustain the right rhythm and rate. 

METHOD FOR TWO RESCUERS 

There is a definite ratio that must be 
maintained between heart compressions 
and lung inflations. For two squadmen 
working together it is five cxosed-chest 
h e a r t compressions and one mouth-to-
mouth inflation. As one rescuer's hands 
are coming up at the end of the fifth com­
pression, the second rescuer should be 
inflating the victim *s lungs. The chest will 
rise as the hands come up. Close cooper­
ation will maintain a rhythm and will also 
save time. (See Figure 5.) If the two 
rescuers tire, they can change positions. 

Courtesy Sharon Twp. F.D., W>rthington, O. 

Figure 5 

Two rescuers working together. The rhythm 
is five closed chest heart compressions and 
one mouth-to-mouth resuscitation. 

METHOD FOR ONE RESCUER 

One squadman ivorking alone should 
maintain a ratio of IS chest compressions 
followed by two mouth-to-mouth resusci­
tation breaths. When working alone, the 
squadman cannot take time to place h i s 
thumb in the victim's mouth, to extend the 
chin and head. Air should be given as shown 
in Figure 6. 

Courtoty Sharon Twp. F.D., Worlhington, 0. . 

Figure 6 

One rescuer working alone. With one hand 
under the victim's neck, he supports the 
head in proper position for mouth-to-mouth 
breathing. 

USE OF THE RESUSCrTATOR 

If a mechanical resuscitator is avail­
able, it should be put inro play as soon as 
possible. In this procedure the rescuers 
give ten closed-chesi: heart compressions 
and then one inflation with the resuscitator. 
Hold the mask as deprribed in Chapter X 
of this text. Put it on the face but not air­
tight. At the tenth compression push on the 
mask to make it airtight and it will inflate 
the lungs. Tlie 10 - 1 ratio can be continued 
even during transport. C '̂e Figure 7.) 
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Courtasy Sharon Twp. F.D., Worlhington, 0 . 

Figure 7 

Use of the resuscitator during closed-chest heart compression. 

MANUAL OVER-RIDES 

Mechanical resuscitators that incorpo­
r a t e the negative and positive pressure 
manual over-rides can he used to assist in 
ventilation of the victim's lungs in conjunc­
tion with closed-chest heart compression. 

This manual over-ride feature permits 
the operation to manually resuscitate with 
pressures higher than the normal, but not 
high enough to injure the victim's lungs. 

Other resuscitation devices can be used, 
such as the mouth - to - mask resuscitator 
(Figure 10) or bag-mask resuscitator. 

CARTILAGE SEPARATION 

In older persons (60 and older) there may 
be a separation of the cartilage between the 
ribs and the chest bone due to the pressure 
of closed-chest heart compression. This 
is not unusual and is not considered a com­
plication. 

CHILD VICTIMS 

This technique is the same for children, 
except that the use of one hand on a child's 
breastbone, or two fingers for an infant, is 
adequate. The compression rate for chil-
dien should be 80 to 100 times per minute. 
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TRANSPORTATION 

With the victim on a backboard, closed-
chest heart compression and resuscitation 
can be carried out and continued while 
loading into the squad vehicle, and while 
en route to the hospital. (See Figures 8 
through 11.) 

The hospital to which the squad is en 
route should be notified of the patient's 
pending arrival. This will allow time for 
the emergency room team to prepare equip­
ment and drugs before the victim arrives. 

Courtesy Sharon Twp. F.D., Werthington, 0 . 

Figure 8 

With the victim on a backboard, both life>saving procedures can still be carried out. 
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Courtesy Sharon Twp. F.D., Worthington, 0. 

Figure 9 

Loading the victim into squad ambulance. 

Courtesy Sharon Twp. F.D., Worthington, 0. 

Figure 10 

Both procedures being continued 

in the squad ambulance. 

CONCLUSION 

This newest resuscitation procedure can 
not be learned just by reading material in 
a text. Continual practice and experience 
are necessary. The procedure should be 
reviewed often. 

\ ^ 
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CHAPTER XIII 

USE OF BACKBOARDS 

INTRODUCTION 

The backboard is a versatile t o o l . Its primary purpose is the immobilization of 
fractures of the neck and back. Buc this rigid board is also ideal for moving victims of 
other conditions such as fractures of the peR îs or both legs. 

To carry a large unconscious patient down three flights of stairs is a real job. Strapping 
the patient securely to a backboard makes the job much easier. 

After using the backboard for a short time, squadmen will recognize many other types 
of situations in which it is useful. 

Victims should be moved onto a backboard by the method known as "logrolling". 

LOGROLLING 
DEFINITION 

Logrolling is the turning of a victim's 
body by several people working in unison. 
Its purpose is to protect a victim who must 
be moved onto (or off of) a backboard or 
stretcher, v^en his back or neck may be 
injured. 

The procedure has been used for many 
years in hospitals. It should always be used 
ijy squadmen on accidentvictims with sus­
pected neck and back injuries. 

Logrolling is also a wise practice when­
ever squadmen are preparing to transport 
an unconscious victim. 

Figures 1 through 12 and their captions 
show logrolling procedures. The position 
of the squadman's hands should always be, 
as nearly as possible, that shown in the 
pictures. When a victim is to be removed 
from a car or truck, these same hand posi­
tions can he used. 

PREPARING TO ROLL 

Emergency care should be given to the 
victim before he is logrolled. 

After emergency care, when you are 
ready to move the victim onto a backboard, 
establish on which side he is to be rolled: 
it should be his least injured or non-injured 
side. Next, raise the victim's arm, on the 
side onto which he is to be rolled, above 
his head. (See Figure 1.) 

Figure 1 

Raising the victim's arm prior to rolling. In 
this case he will be rolled onto his right 
side. 
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POSITION OF HANDS 

The exact position of each squadman's 
hands on the victim is very important in 
logrolling. 
1. The top man's top hand is to be under 

the neck, supporting the head. His bot­
tom hand grasps the clothing (or skin) 
at the shoulder (See Figure 2.) 

2 . The c e n t e r man's top hand is to be 
around the victim's distant a rm and 
grasping the clothing. His bottom hand 
grasps the clothing at the belt region. 

3. The bottom man's top hand grasps the 
victim at the hip region. His bottom 
hand grasps the distant leg at the calf. 

ROLL 

At a signal firom the top man, all three 
roll the victim toward them. (See Figure 
3.) Note that four of the six hands of the 
squadmen a r e grasping the trunk of the 
victim's body. Also note that the victim's 
heaH is supported by the top squadman. 
All squadmen should be on the same knee. 

Figure 2 

Figure 3 

Figure 2 shows the location of each squadman's hands on the victim before logrolling. In 
Figure 3 the victim has been logrolled onto his side. 
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PLACING THE BOARD 

While the victim is held on his side, the 
board is placed flat on the ground or floor 
next to the victim. (See Figure 4.) 

Again on a signal from the top man, the 
victim is lowered on the board. His arm 
is returned to his side. 

SLIDING THE VICTIM 

on the board, he can be slid over by the 
rescue team, working in unison. While the 
man who placed the board holds it, the other 
three squadmen remain where they were 
and place their hands on the victim's body, 
in the same positions, but on the opposite 
side. (See Figure 5.) 

At the signal of the top man, the victim 
is slid over with a gentle, even motion. 

The victim usually is centered when 
placed on the board. If he is not centered 

Figure 4 

Figure 5 

A backboard is placed behind the victim (Figure 4). After he is lowered onto the board he 
can be slid gently toward the center if necessary (Figure 5). 
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BOARD WITH FOOTREST 

If it is determined a footrest will be 
needed on the backboard, insert it prior 
to logrolling the victim. 

The squadman who will place the board 
should measure the board by placing the 
board and footrest as shown in Figure 6. 
The board is then placed on the floor and the 
victim is logrolled as pieviously described. 

Figure 6 

If a footrest will be needed, place it against the victim's feet with the backboard in place. 
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POSSIBLE NECK INJURY 

If a neck injury is suspected, one squad-
man must attend the head and neck at all 
times until it is immobilized. 

Figures 7 aiyi 8 show the proper way to 
logroll a neck injury. 

Note that the squadman caring for the 
neck is applying slight traction, supporting 
the chin and keeping the nose in line with 
the ''belly button" at all times. Also note 
that the man at the shoulder uses only one 
hand during this p r o c e d u r e . The man 
caring for the neck should give all signals. 
The victim's neck should then be immobi­
lized with a blanket-roll splint as shown in 
Chapter Vm. 

Figure 7 

Figure 8 

Four men logroll a suspected neck-injury victim. 
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ROLLING VICTIM FACE DOWN 

When a victim is found face down and 
should be transported that way (severe 
bleedmg at the face, secretions and mucus 
from the mouth, vomiting, etc.) the pro­
cedure is much the same. 

Figure 9 shows the placement of t h e 
hands for this procedure. 

Figure 10 shows the same victim on 
his side. 

Figure 11 shows the placing of the board. 
Figure 12 shows the victim, face down 

on the board. 

Figure 9 

Figure 10 

Squadmen's hands are placed for logrolling a victim face down (Figure 9). Then the victim 
is rolled onto his side (Figure 10). 
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Figure 11 

Figure 12 

The board is placed in front of the victim (Figure 11). After he is lowered to a face­
down position he can be slid gently to the center of the board (Figure 12). 
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HANDLING OF BACKBOARDS 

The following series of pictures figures 
13 through 70) illustrate how to use Iwick-
boards. 

Specifications for two backboards, child 
and adult sizes, can be found in Chapter II 
of this manual. 

STRAPPING A VICTIM TO A BOARD 

If a victim must be carried for some 
distance on a backboard, he should be 
strapped to it. 

Placing Straps - Tae positions of the three 
straps on the victim are most important. 
1. The bottom strap must be placed around 

the board and around the victim just 
above his knees. This will prevent him 
from raising his legs off the board. 

Figure 13 

2. The middle strap must be placed around 
the board, 1 across the victim's hip 
region. HU ands should be at his sides; 
the strap passes over his wrists. 

3 . The top strap must be placed around the 
board aad across the victim's chest 
region, . ' ̂ t below the shoulders. 
All three of these strap positions can be 

seen in Figure 13. Note the straps do not 
^ t h r o u g h the holes in the board, but 
around the board. The straps would not be 
located properly if they were put throu^ 
the board holes. 
Securing Feet and Head - If the victim must 
be carried up or down any distance, a foot-
rest must be put in place and his feet must 
be tied to it with a cravat. The victim's 
head can be kept secure with a cravat. 
Figure 14 shows how the cravats are tied. 

Figure 14 
Figure 13 shows proper strap placement. The bottom strap passes just above the knees; 
the middle strap passes across the thighs and over the wrists; the top strap passes 
across the upper chest. Figure 14 shows proper placement of straps, footrest, and cravat 
bandages. 
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Figure 15 

Squadman places one hand on board handhold. 

RAISING THE BOARD 

To raise a backboard, one squadman 
places four fhigers of one hand into the 
handhold in the bottom of the board. (See 
Figure 15.) He then lifts the board and 
places it on one foot. (See Figure 16.) 

Then he takes hold of the board with both 
hands, bends his knees, and lifts with his 
legs, not his back. He lifts the board just 
to his knees. (See Figure 17.) 

Figure 16 

Squadman places board on his foot. 
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The top man places himself at the top 
of the board. He stoops, places each hand 
on one edge of the board, and slides his 
hands along the board toward him until they 
touch the ground. (See Figure 17.) 

his leg muscles, not his back. If both men 
keep their arms straight, the board can be 
carried easily. (See Figure 18.) Squad-
men should not bend their a r m s while 
carrying a patient on a backboard, as it is 

He then straightens his legs and lifts with very tiring. 

Figure 17 

Figure 18 

Figure 17 shows the proper first step in raising the board. Figure 18 shows the proper 
way to carry the board. 
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I 

Figure 19 

Squadmen raise the victim to a vertical position. 

Raising Victim's Head - If the victim must 
be carried in a vertical p o s i t i o n while 
strapped to the board he must be raised 
properly: 

1. After the board is lifted to the normal 
(horizontal) carrying position, the foot 
end of the board is lowered again. 

2 . Two squadmen then "foot" the board; that 
is , each braces it with a foot. 

3 . The top man then raises the board to his 
chest, places it on his chest, changes 
the direction of his hand position, and 
pushes away. 

4. The bottom two men th.n receive the 
board. (See Figure 19.) 

The victim who is properly secured to 
a backboard can safely be raised to a ver­
tical position using this procedure. He will 
not slide off or fall away from the board 
(See Figure 20.) 

Courtesy Yorkville Vol. F.D. 

Figure 20 

The victim is secure in a vertical position. 
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REMOVING VICTIMS FROM AN AUTOMOBILE 

Victims of auto accidents are especially 
likely to have head, neck, and back injuries. 
Moving these victims carelessly has r e ­
sulted in needless deaths and permanent 
paralysis. Every squadman should learn 
the procedure for removing a victim from 
a car: (1) from the driver's seat, (2) from 
under the dashboard, (3) from a prone posi­
tion on the front seat, and (4) from the back 
seat. 

PRELIMINARY STEPS 

All e m e r g e n c y first aid--control of 
bleeding, t he splinting of all fractures, 
etc. —must be carried out before the victim 
is removed. (If danger of explosion or un­
controlled fire i s imminent, t h e victim 
should be pulled from the car by the long 
axis of his body.) 

The squadmen's hand positions on a vic­
tim in a car are the same—or as close as 
possible to the same—as in regular log­
rolling. 

The victim should not be moved until all 
are ready, and then only on the directions 
of one man. 

Some of the procedures shown here r e ­
quire more men than usually are i.na squad 
run. Other persons—policemen, family, 
o r bystanders—could quickly be shown 
how to help. Do not hesitate to call for 
more help, if it is needed to carry out these 
procedures. 

In the following pictures removal of a 
victim from each of the four locations is 
described and shown. The pictures do not 
show first aid treatment because they were 
posed: in an actual accident, the victim 
would have been splinted, etc. 

REMOVAL FROM THE DRIVER'S SEAT 

Rescuers often forget to make as much 
room as possible to work. Sliding the front 
seat back gently will give the squad more 
room. (See Figure 21.) 

Figure 21 

A car seat can be slid back. 

A squadman positions himself behind the 
victim, in the back seat, (See Figure 22.) 
He slides his h a n d s under the victim's 
armpits, grasps the victim's wrists, and 
crosses the victim's arms. 

Figure 22 

The victim is grasped by his arms. 
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As this i s being done, one squadman 
stands ready with the backboard and another 
squadman stands at the opposite door. 

The squadman in the car then arches his 
back against the car roof, and raises the 
victim just enough to slide the board under 
the victim. (See Figure 23.) 

Figure 23 

One squadman slides the board. 

The victim is then pivoted on the board. 
Both his feet are kept together at all t imes. 
The squadman in the back seat then "gives" 
the victim to the squadman at the opposite 
door, who lowers him to a horizontal posi­
tion. (See Figure 24.) 

All three squadmen then come to the 
driver's side. Together they slide the vie -
tim out of the car. (See Figure 25.) He 
can then be t r a n s f e r r e d to the squad 
stretcher. 

Figure 24 

The victim is pivoted. 

Figure 25 

The victim is removed. 
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REMOVAL FROM UNDER DASHBOARD 

A victim might typically be found in the 
position shown in Figure 26. Four squad-

men will be needed, to remove him. 
After the victim is given first aid, a 

board is placed on the front seat. (See 
Figure 27.) 

Figure 26 

Figure 27 

Figure 26 shows a victim lying under the dashboard of an auto. Squadmen, after giving 
him first aid, will place a backboard on the front seat as in Figure 27. 
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Then the rescuers prepare to roll the 
victim onto the board, as follows: 

1. One squadman places himself so that he 
can support the victim's head. He con­
trols its movement at all times during 
the maneuver. 

2. One squadman places himself where he 
can support the victim's legs. 

3. Two squadmen get into the back seat, 
reach over the front seat, and grasp the 
victim's clothing at the shoulder, chest, 
belt, and thigh. (See Figure 28.) 

On a signal all four squadmen gently lift 
the victim, keeping his back and hips against 
the front of the front seat. (See Figure 29.) 

Figure 29 

Figure 28 

Squadman at left is attending the victim's 
legs. Squadman at right, reaching from the 
back seat, is grasping the victim's belt 
and thigh. 

Four rescuers lift the victim from the car 
floor. One man in back, not visible here, 
holds the victim's chest and shoulder. 
Another is outside the car on the opposite 
side. 

i 
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The victim is then placed on the board. 
(See i?igure 30.) 

The victim on the backboard is slid out 
of the car. (See Figure 31.) He can be 
transferred to the squad stretcher. 

Figure 30 Figure 31 

The victim is slid on a backboard. The victim, on the board, is removed from 
the car. 
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REMOVAL FROM FRONT SEAT 

Many times a victim is injured and falls 
across the front seat. 

grasps the c l o t h i n g at the shoulder. 
The second man g r a s p s the victim's 
c l o t h i n g at the belt and thigh. (See 
Figure 32.) 

Four men are also needed for this rescue 
procedure, as follows: 

1. Two men get into the back seat. The top 
man - suppor t s the victim's head and 

2. One man outside the car prepares to 
guide the victim's feet. 

3 . One man handles the board. Later he 
will attend the victim's head. 

Figure 32 

Rescuers are preparing to move the victim. Note positions of each squadman's hands. 
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The victim is rolled slightly away from 
the back of the seat, and the board is slid 
behind him. (See Figure 33.) 

After the board is in place, the man who 
handled it becomes top man. He supports 
the head of the victim against the board 

with his arm, and grasps the bottom edge 
of the board. (See Figure 34.) 

The two men in the back seat then reach 
across the victim, grasping his clothing 
under the ribs, w a i s t , hip, and thigh. 
Together they hold the victim snugly against 
the board (See Figure 34.) 

I 

Figure 33 

Figure 34 

The victim is slightly rolled while one man places a board behind him (Figure 33). 
One squadman holds the victim's head against the board with his lower arm, as his hand 
grasps the backboard edge (Figure 34). 
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The bottom man (on the outside of the 
car) grasps the top of the board with his 
top hand. He reaches around the victim's 
ankles and grasps the board at its bottom 
edge, at the same time keeping the victim's 

On a signal all four men turn the board, 
keeping the victim tig^tagainst the board. 
(See Figure 36.) 

The board is now resting on the front 
seat. The victim can be removed as pre-

feet against the board. (See Figure 35.) viously shown. 

1 F igure 35 

Figure 36 

With his left hand another squadman grasps the backboard below the victim's ankles 
(Figure 35). His right hand grasps the hand hole. Lowering the board onto the car seat 
is a joint maneuver (Figure 36). 
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REMOVAL FROM THE BACK OF CAR 

People riding in the rear seat of a car 
can as easily be injured in a wreck as those 
in the front seat. They sometimes are 
found in the position shown in Figure 37. 

To remove this victim, four squadmen 
grasp him using the same hand position as 
those sliown in Figure 32. However, the 
two squadmen in the car are in the front 
seat. These two men grasp the victim as 
stu)wn in Figures 38 and 39. 

Figure 37 

Figure 38 

A victim lies on the floor between the front and back seats (Figure 37). Two squadmen, 
working from the front, grasp the victim as in Figure 38. 



USE OF BACKBOARDS 

Figure 39 

Squadmen place their hands on the victim as shown. 

A board is placed on the seat and the 
victim is raised to the board. His back 
should be kept against the front of the back 
seat as siq)port. His head,jieck, legs, and 
back must be continually supported. 

The back seat can be removed and the 
board put on the floor. The victim can then 
be supported and logrolled onto the board 
more easily. (See Figure 40.) 

Figure 4C 

Rescuers place the victim on the board. In 
this view, the back seat has been removed 
from die car. 
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CONCLUSION 

Other uses of the backboard—raising, 
lowering, aerial-ladder rescue, e t c . — 
are shown in other parts of this text. 

This versatile tool should be handled 
frequently in squad practice sessions, so 
that it will become an intrinsic part of your 
team operation. 

A wrecked car should be obtained by 
every squad, and it should be used often at 
drills to practice removal of victims. The 
car can be turned on its side or top, and 
the victims can be brought out through side 
windows, and through the windshield or 
back window. 

All pictures in this chapter, except Figure 20, were taken in cooperation with the Sharon 
Township Fire Department, Worthingt>n, Ohio. 
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CHAPTER XIV 

RESCUE CARRIES AND DRAGS 

INTRODUCTION 

Earlier chapters of this text have dealt with first aid. The next several chapters will 
describe rescue procedures. 

An important aspect of rescue work is the successful removal of victims in situations 
where a stretcher or backboard cannot be used. Squadmen must be able to carry and drag 
victims quickly to safety in a variety of emergency situations, with minimum risk to the 
victims and to themselves. They must be prepared to rescue people who are injured or 
unconscious. This chapter describes rescue carries and drags. 

RESCUE PRINCIPLES, PRACTICES AND EQUIPMENT 

THE RESCUE SCENE 

Rescue is the removal of humans from 
places involved in fire or other disaster. 
The factor of life saving or "life hazard" 
decides the first or immediate operating 
procedure at a fire or other emergency. 
Rescue is the first action to be taken on 
arrival at a scene. Therefore, each officer 
andsquadman should thoroughly understand 
the principles governing rescue. 

In case of emergencies within a building, 
the first questions to be considered regard­
ing rescue are as follows: 

1. Are there any people in the building? 

2. If so, are they in danger? 

3. Have there been cries for help? 

4. Can the people be rescued? 

5. How can they be rescued? 

6. Has any information been given by per­
sons v^ohave escaped from the building 
r e g a r d i n g persons in the involved 
building? 

7. Has any information been given by nei£^-
bors or bystanders regarding persons 
in the involved building? 

The officer in charge should determine 
whether anyone is trapped in the building. 
The information secured from answers to 
the questions above will he lp greatly in 
making rescue. 
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Children may try to escape £rom flames 
or smoke by hiding in closets, under beds 
or furniture. Persons may be found be­
neath a window which they have tried to 
open. A careful search should be made 
when there is any chance of anyone having 
failed to escape from the involved building. 
It must be remembered that it only takes a 
small amount of heated air, smoke or gases 
to render a person unconscious. 

PREVENTING PANIC 

In such places of public assembly as 
s c h o o l s , churches, hospitals, dormito­
ries , theaters, factories and stores, the 
actual emergency is not the only factor 
causing a serious rescue problem. Panic 
has been the major cause of death in places 
of public assembly. A false shout of fire, 
the discovery of smoke, some incident such 
as an explosion, collapse of part of the 
building, or any other unexpected event can 
cause the necessary spark of excitement 
which can cause panic. The best method 
of panic prevention is for the assembled 
people to be trained to perform a well dis­
ciplined emergency exit drill. This is the 
r e a s o n that systematic emergency exit 
drills should be conducted. Where it is not 
possible or practical to train occupants in 
emergency exit drills, the only safeguard 
against panic is for the buildings to have 
adequate exits. All exits should conform 
with accepted standards. 

COMPLICATING FACTORS 

Weather conditions at the time of the 
emergency have an important bearing on 
the problem of rescue. Zero weather ac­
companied by snow and ice will slow û  
rescue operations. Low temperature, plus 
exposure, may endanger the health of per­
sons who have been removed from the 
building. 

The use of the new type metal window 
frames in buildings has increased the dif­
ficulty of bringing occupants out through 
window openings. 

The time and nature of occupancy has a 
direct relationship to the problem of res -
cue. A hotel fire is a more serious problem 
in the early morning hours than at any 
other time. In the early morning, most of 
the occupants are asleep and a fire may 
have made considerable headway before 
discovery. A school building presents an 
entirely different problem during the time 
classes are in session than when they are 
not. So, time and nature of occupancy must 
be given proper consideration in rescue. 

The age, sex and physical condition of 
the inhabitants of the involved building will 
also e n t e r into the problem of rescue. 
Women, children, and the physically dis­
abled will make operations more difficult. 

BEING READY 

Squadmen should make community sur­
veys to determine where disasters or grave 
emergencies are most likely to strike. A 
complete record should be kept at all times 
as to location of homes for the aged, chil­
dren's homes, jails, hospitals and other 
institutions. 

Squadmen must know the life hazards 
found in public, commercial and apartment 
buildings under their protection. Squadmen 
should know the construction, interior lay­
out, nature of contents, number of persons 
likely to be iound in the building, location 
of interior and exterior stairways, other 
avenues of escape, and any other infor­
mation of value in conduct ing rescue 
operations. 
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Squadmen should also know the exact 
location of all exits from the involved build­
ing and the openings in the roofs of the 
adjoining Imildings which could be used in 
an emergency. Porch roofs, balconies » 
and in many instances, the roof of the in­
volved building may provide a means of 
temporary escape from immediate danger 
for the occupants. 

Periodic surveys of the area squadmen 
are to protect should be made by both of­
ficers and men to determine the type of 
rescue tools and equ^)ment that would be 
required for any emergency that may arise. 

Rescue equipment will vary in different 
locations. For instance, an area with rail -
road tracks creates the possibility of a 
train wreck. The presence of lakes, ponds, 
and other bodies of water may indicate the 
chance of future drownings. Asylums, 
jails, etc. , constitute places of confine­
ment vdiere iron bars would have to be 

removed h:om the windows. All of these 
would pose different problems in attempting 
rescue. Discussions should be held re­
garding these possible rescue problems. 

Squadmen must be trained in the use of 
rescue equipment such as ladders, ropes, 
and gas masks in order to protect their own 
lives and the lives of others. A knowledge 
of the chemistry of fire, gases, ventilation 
and first aid is a must for the squadman. 

There can be no set rules for rescue, as 
conditions may differ from case to case. 
Generally the time factor is always pres­
sing, for people must be rescued quickly 
and taken to a place of safety. The methods 
used may employ one or a combination of 
rescue practices. 

In order to be ready for any emergency, 
squadmen must be drilled regularly to dev­
elop teamwork in rescue practices. 

CARRIES AND DRAGS 

Persons who have been subjected to in­
tense heat, heavy smoke, gases, or falling 
materials may become injured or uncon­
scious . Squadmen should know the methods 
for carrying and dragging people to safety 
in such e m e r g e n c i e s . Some common 
methods are described here. 
Chair Carry - This is a good method. It 
is even better than a stretcher in places 
where sharp turns must be made or where 
steep s t a i r w a y s are encountered. The 
chair should be tested before use, to make 
sure it is solid and will support the victim. 
After the victim is placed in the chair, the 
man in the rear tilts the chair back to en­
able the man in front to get into his position. 
Carry as shown in Figure 1. 

Figure 1 
Chair carry 
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Fireman's Carry - To get the victim on the 
shoulder for this carry, balance and co­
ordination of movement are very important. 
With this method, a squadman can raise 
any victim that he is able to carry. He 
places the victim on his back, knees up, 
and feet against buttocks, as shown in 
Figure 2a. 

Figure 2A 

He then grasps the victim's wrists with his 
palms down. See Figure 2b. 

Figure 2B Figure 2C 

The rescuer places his feet and legs against 
the victim's feet and legs, as shown in 
Figure 2c. Then, by leaning back and pull -
ing the victim forward and up at the same 
time, he enables the victim to fall across 
his shoulder. See Figures 2d and 2e. 

Figure 2D Figure 2E 

Fireman's carry 

Carrying in Arms - To carry a patient in 
the arms, lift him, if he is unconscious, 
to an erect position as described in the 
fireman's carry. Support the patient with 
one arm about the body. Kneel on one knee 
and allow him to rest on your other knee. 
Pass your other arm under his thighs. Roll 
the patient into the hollow of the elbows 
and rise. See Figure 3. 

Figure 3 
Carrying in arms 

Carrying Astride Back - Carrying astride 
the back is a comfortable one-man method 
of transportation, but is limited to carrying 
a conscious victim who can at least par­
tially stand alone. The rescuer assists 
the victim to a standingposition. Standing 
in front of the victim, he turns his back to 
him, taking the victim's arms over his 
shoulders and cros s ing them. He then 
bends forward until the victim rests on his 
back. He grasps each thigh, and with a 
humping motion, raises him well upon his 
back. Passing the forearms under the vic­
tim's legs, the rescuer then takes a wrist 
in either hand and the victim is loaded. 
This carry is so secure that the victim may 
become unconscious and yet be carried 
safely and easily. See Figure 4. 
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Figure 4 
Carrying astride back 

Pack Strap Carry - The pack strap method 
is a one-man carry that has two applica­
tions, one for a conscious and one for an 
unconscious victim. For a conscious vic­
tim,, the loading is done exactly as described 
in the first part of the "astride back" 
method. See Figure 5a. When the victim 
is on the rescuer's back; the rescuer grasps 
his crossed arms at the wrists, bends for­
ward, humping the victim well up on his 
back and proceeds in the manner shown in 
the illustration. Note that the rescuer has 
one hand free. 

If the victim is unconscious, the loading 
Is more difficult, likewise the carry. To 
make die carry, an improvised "pack strap" 
is used. The carry gets its name from the 
pack strap used, llie pack strap con­
sists of a loop of some type of material. 
A rope hose tool is excellent for this pur­
pose, but a bed sheet or any other similar 
material may be used. The rescuer turns 
the victim on his back and passes the loop 
through, under his shoulders at the arm 
pits. He then places his body on that of the 
victim with his face up, slipping each arm 
through an end of the loop. The rescuer 
then rolls himself and the victim over, gets 
to his knees, then to his feet and from this 
squatting position rises to an erect posi­
tion. See Figure 5b. Since both hands are 
free, the rescuer may proceed down a 
ladder or through difficult passages. Al­
though the dangling legs of the victim are 
awkward, he cannot slip from the load. 
Also, the rescuer can shift the load from 
his back to leg muscles by bending forward. 

Figure 5A Figure 5B 
Pack strap carry (conscious and unconscious) 
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Front Piggy Back - This one-man carry is 
excellent for carrying a conscious victim. 
To get the victim in position, face him and 
place hands under his arm pits. Lift as he 
jumps up putting his legs around your mid­
riff, above the hips. The victim wraps his 
arms around the rescuer's neck. The 
rescuer has both hands free to climb or 
descend a ladder, open a door, etc. If 
trouble develops while descending a ladder, 
the rescuer can pin the victim agahist the 
ladder until help arrives or the trouble is 
eliminated. See Figure 6. 

Figure 6 

Front piggy back 

Two-Man Seat Carry - The seat carry seen 
in Figures 7a and 7b is a two-man means 
of carrying an injured or unconscious per­
son. It consists of making a seat rest of 
one pair of arms and a back rest of the other 
pair. Figure 7a shows how the arms are 
arranged v^en completed. The rescuers 
kneel, one on either side of the victim near 
the h4)s, and raise him to asittingposition 
steadying him with the arm nearest his head 
around his neck. 

Each rescuer then slq)s his other arm 
under the victim's thighs, clasping the 
wrist of the other rescuer. Both arise 
slowly, in unison, lifting the victim from 
the ground. When erect, they adjust their 
upper arms to form a comfortable back 
rest and to make the victim secure. See 
Figure 7b. If conscious, the victim assists 
the rescuers by grasping them around the 
necks with either or both arms. 

Figure 7A 

Figure 7B 

Two-man seat carry 
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Carrying By the Extremities - This is a 
good method, but should not be used if the 
victim has any fractures. The victim is 
laid straight on his back, feet apart. One 
rescuer takes his place between the vic­
tim's legs and the other at his head, facing 
each other. The rescuer at the victim's 
feet turns his hands palms dovm, grasps the 
victim's wrists, and pulls him to a sitting 
position. The man at the victim's head 
assists in raising him to a sitting position 
by lifting his shoulders. See Figure 8a. 

The rescuer at the head position kneels 
on one knee and supports the victim's back 
with the opposite knee and leg. Then he 
extends his hands, palms down, under the 
victim's armpits from back to front. Hie 
rescuer at the victim's feet, who has been 
holding the victim's wrists, places them in 
the extended hands of the other rescuer, 
who grasps them firmly. See Figure 8b. 

TTie rescuer at the victim's feet turns 
his back to the victim, kneels on one knee, 
and passes h i s hands under the victim's 
knees from the outside. The rescuer at 
the head position gets into a tiaseball catch­
er's position, keeping his back vertical. 
At the order "Rise", by either of the two 
rescuers, both rise by straightening their 
legs, and move forward. See Figure 8c. 

Figure 8A 

Figure SB 

Figure 8C 
Carrying by the extremities 
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Three-Man Carry - The three-man carry 
is used for bu41y Injured persons. See 
Figures 9a , 9b and 9c . The carry is 
accomplished as follows: Three men line 
up on one side of the victim and the leader 
gives die command, "Prepare to lift." Each 
man kneels on the knee nearest the victim *s 
feet, so that one man is at his shoulders, 
one at his hips, and one at his knees. With­
out further orders, they pass their hands 
and forearms under the victim, as shown 
in Figure 9a . The one at die head places 
his hands under the victim's neck and back, 
the second under the pelvis and hips, and 
the third under the knees and ankles. At the 
command, "Lift," they raise the victim 
and place him on their knees, but without 
releasing their hands. See Figure 9b. 

At the command, "Prepare to rise," 
they slowly turn the victim on his side, 
toward them, until the victim rests in the 
bend of their elbows. At the command, 
"Rise," all rise to a standing position, 
holding the victim against their chests, as 
in Figure 9c. To move directly forward, 
the command, "March," is given and all 
three step off on the left foot and continue 
until the command, "Halt" is given. To 
move sideways, the command, "Side step 
left", (or ". . . right",) is given . The 
rescuers step off with the foot according to 
the command, bringing the other foot up to 
it in even, short steps. The victim is then 
lowered by reversing the operations but 
always at the command of the leader. 

In actual practice, however, it should 
not be necessary to give detailed com­
mands . The men should be so well trained 
that they can move and act in unison with a 
minimum of commands. 

Figurt 9A 

Figure 9B 

Figure 9C 

Three-man carry 
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Clothes Drag - When a squadman must 
rescue a victim who is too heavy to be car­
ried, other means must be used to get the 
v i c t i m to safety. The c l o t h e s drag. 
Figure 10, is one method that can be used. 
The rescuer's hand should grasp the vic­
tim's collar with the victim's head resting 
on the rescuer's arm for protection. 

The rescuer then straddles the victim and 
passes his head between the arms, raises 
the victim's head and shoulders just off the 
floor, and then, by crawling, drags the 
victim out. 

For descending a stairway when using 
the fireman's drag, the rescuer's position 
is reversed and he descends the s t a i r s 
baclcwards. This prevents the victim's 
head from hitting the steps. 

The Blanket Drag - The blanket drag can be 
used in place of the clothes drag when the 
victim is nude or the clothing being worn 
is too flimsy to be used to drag the victim. 
Place a blanket on the floor and roll victim 
onto the blanket. The victim can then be 
removed to safety as shown in Fî  ire 12. 

Figurt 10 
Clothes drag 

Fireman's Drag - In making a fireman* s 
drag, the victim's wrists are tied together 
with a square knot as shown in Figure 11. 

Figure 11 
Fireman's drag 

Figurt 12 
Blanket drag 
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LADDER RESCUES 

SLIDING AN UNCONSCIOUS VICTIM 
DOWN A LADDER 

Generally this evolution, illustrated in 
Figure 13, is started from a crotch-hold 
position. The rescuer unlocks his own leg, 
works up until his arms are beneath the 
victim's armpits, grasps the rungs in front 
of Jie victim's face, while the rescuer's 
knee is beneath the victim's crotch. The 
victim's feet are positioned outside the 
beams and he is slowly slid down the lad­
der . The rescuer should be backed up by 
an extra man. 

WALKING A VICTIM DOWN A LADDER 

As shown in Figure 14, this evolution is 
executed by taking a pr«sition immediately 
behmd and parallel to the victim, but one 
rung below him. Place the arms around the 
victim's body below the armpits and grasp 
a rung. Usingone rung at a time, descend 
slowly. As a precautionary measure die 
rescuer should keep one knee between the 
victim's legs to prevent him from sliding 
through. 

Figure 13 
Sliding an unconscious victim down a ladder 

Figure 14 
Walking a victim down a ladder 

WALKING A WOMAN OR CHILD DOWN A 

LADDER 

This evolution differs from the preced­
ing method because the rescuer's knee is 
not placed between the legs of the woman 
or child. The rescuer's arms are placed 
around the victim's body below the armpits. 
The resucer graps the rung immediately 
below the rung the victim is grasping. He 
comes down slowly, descending one rung 
at a time. 
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Figure IS shows the proper way to wallc 
a victim down an aerial ladder. 

Figure 15 

Walking • victim down an aerial ladder 

SLIDING A VICTIM DOWN A L A D D E R ) E R 

ACROSS ARMS 

The rescuer who is to slide the victim 
down the ladder stands on the ladder just 
below the door, window, or roof, grasping 
the ladder with both hands on the underside 
of the beams. The other rescuer places 
the victim across the first rescuer's arms, 
as shown in Figure 16a. The first rescuer 
then descends the ladder one step at a time 
with the victim's buttocks resting on each 
rung of the ladder during descent. The 
rescuer's hands are slid alcng the under­
side of the beam. The rescuer on the ladder 
should be backed up by an extra man. See 
Figure 16b. 

Figure 16A 

Figure 16B 
Sliding a victim down a ladder across anns 



160 EMERGENCY VICTIM CARE AND RESCUE 

CARE OF VICTIMS AFTER RESCUE 

NEED FOR SPECIAL CARE 

The persons referred to in this section 
are those talcen from or removed from 
danger vAio axe not injured. Care should 
be taken to prevent p e r s o n s who have 
escaped from a burning building from re­
entering to obtain clothing or other posses -
s'.ons left in the building if the conditions 
are such as to endanger their lives or inter­
fere with fire-fighting operations. Many 
times, rescue is a difficult and dangerous 
operation even for trained and experienced 
firemen or squadmen. Therefore, care 
must be exercised by squadmen to prevent 
untrained persons from exposing them­
selves to unnecessary danger 

The duty of the rescue squad does not 
always end after persons are brou£^t to a 
place of safety. Infants, children, the sick 
and the aged all need care and siq)ervision 
after being brought to safety. 

CARE OF INFANTS 

When infants are subjected to a sudden 
drop in temperature after being removed 
from a heated building, they are likely to 
incur pneumonia or some other illness. 
The rescuer should protect them by being 
sure that they are properly covered and 
their face protected. They should, if pos-
s i b l e , be delivered to some competent 
person Miio will see that proper care is 
given to them. 

CARE OF CHILDREN 

If left on their own, children may wander 
around a fire area and become injured. 
They may even re-enter a burning build­
ing seeking a toy or something left behind. 
For these reasons, they should always be 
placed in the custody of a competent per-
sor who will give them proper care and 
protection. 

CARE OF THE SICK 

People taken from a sick bed may suffer 
a relapse causing the illness to become 
worse. If the illness is not contagious, 
refuge for them may be found in a neî îbor 's 
home. If the sickness is contagious, pro­
visions must be made as soon as possible 
to have the patient sent to a hospital. A 
heated garage may provide temporary shel -
ter, but attendance and care must be given 
to the patient until removed to the hospital. 
As a precaution, as few squadmen as are 
absolutely necessary should expose them­
selves to a contagious disease. T h o s e 
squadmen that were e3qx)sed should receive 
a doctor's attention and their c l o t h i n g 
should be treated to prevent the spread of 
the disease. Since not all hospitals will 
admit contagious cases, the squad should 
prepare itself for this emergency by listing 
hospitals or agencies that will accept such 
cases. Re fer to section on contagious 
diseases on page 62. 

CARE OF THE AGED 

On many occasions, aged people have 
lost their lives after being taken to safety. 
Not realizing the danger, they re-enter the 
involved b u i l d i n g for their possessions 
y^ch mig^t have been only a picture, the 
contents of a dresser drawer or some other 
object they have had for a long period of 
time. If possible, squadmen should bring 
these cherished objects out with the person. 
In every case, however, after rescue the 
person should be placed in the custody of 
competent persons. 
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ROPE SLIDE 

On s o m e occasions ladders or other 
tools are not available and the squadman 
must use a rope slide to save himself and/ 
or the victim. 

PLACING THE SLIDING ROPE IN SERVICE 

The rope is either carried to the roof or 
upper story of a building or pulled up with 
the aid of a small line such as used on the 
life gun which shoots the line to the upper 
story or roof. 

Fasten one end of the sliding rope to 
some solid object within the building or on 
the roof. It should be tied at the same 
level as the edge of the roof or window sill 
over which it is passing, and directly above 
the center of the window from which the 
slide is to be made. Place a pad, such as 
a coat, under the rope where it passes over 
these edges to prevent damage to the rope. 
Be positive that the sliding rope is long 
enough to reach the ground or a place of 
safety. The following method is used to 
slide the rope with the hands and feet. 

rig^t foot and press it tightly to the out­
side of the right foot. Elevate toes of 
the left foot and lower toes of the right 
foot. See Figure 17b. 

5. By pressing the feet together enough fric­
tion is created to hold a man stationary. 
By releasing the pressure slightly he can 
slide slowly and safely down the rope. 
Do not slide hands on rope but use hand­
over-hand method. If the rope slips out 
f rom between the feet while sliding, 
suspend the body by the hands and work 
the rope back to proper position with the 
feet. 

6. When getting on a sliding rope from the 
level where the rope is secured, as from 
a rooftop, grasp the rope with both hands 
and lie on the stomach, over the rope, 
with the lower part of the body hanging 
down over the roof ledge. Work the rope 
into position as shown in Figure 17b and 
then lower yourself over the edge with 
the hands until you are in proper pos ition 
for the slide. 

1. Stand erect in window if possible. 
2 . Grasp t h e rope with both hands high 

above the head and pull on rope. This 
will test the rope and take the slack and 
stretchout of it. 

3 . Still pulling with the hands, and with 
the lower part of the rope hanging down 
in front of the body between the legs, 
pass the right leg forward on the right 
side of the rope, backward on the left 
side of the rope, and forward on the 
right side again, far enough that the rope 
is hanging down on the inside of the in­
step of the right foot. See Figure 17a . 

4 . Extend the right leg out of the window 
just below the sill and suspend the full 
body weight with the hands and at the 
same time pass the left foot under the 

Figure 17A Figure 17B 

Foot positions on sliding rope 
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TO SLIDE ROPE WITH A LIFE BELT-

ONE MAN 

Strap a life belt snugly about the waist 
(not so tight as to cause discomfort) with 
the buckles on the left side and the hook 
hanging directly in front. Put a leather 
slidinggloveon therighthand. Stand erect 
in the window, facing the outside. Grasp 
the sliding rope with both hands, above the 
head, and pull down hard to test the rope 
for security and to take out some of the 
stretch. 

Reach down with the gloved hand (right) 
and take hold of the rope just above the 
knees and raise it to about the level of the 
waist to give enough slack to work with. 
Hold the rope in the palm of the rig^thand, 
thumb up. Raise the life belt hook with the 
left hand so that it is pointmg upward. Still 
holding the rope in the palm, grasp the 
base of the hook with the right hand and 
hold them firmly together just above the 
waist. Hie hinged or opening part of the 
hook should be on the left. Grasp the rope 
a bit above the hook with the left hand, 
thumb pointing down. See Figure 18a. 

Looking at the left hand from under­
neath, wrap the rope clockwise one and a 
half turns around the hook, forcing the rope 
to the inside of the hook through the hinged 
part each time. The rope will be entwined 
one complete turn about the hook on its 
rig^t side. See Figure 18b. 

Hold the left side of the hook with the 
left hand and, with the right hand on the 
rope below the hook, pull the rope through 
until all the slack is out of the rope above. 

Figure 18A Figure 18B 

One-man slide 

Grasp the rope with the gloved right 
hand, thumb up; straighten the right arm 
and move it around to the rear of the body 
and hold the hand (thumb side toward the 
body) pressed firmly against the center of 
the buttocks. Have the ropegr^)pedtightly 
and pulled taut around the right hip. 

Remove the left hand from the hook. 
Bend slightly at the knees and allow the rope 
to suspend part of the body weight. Turn 
to the right until the back is to the outside 
and at the same time ease down until the 
body is suspended entirely by the rope and 
the legs are holding the body out from the 
building with the feet resting against the 
edge of the sill. 
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When ready to descend, kick out away 
from the building slightly and ease the right 
hand grip on the rope just enough to allow 
the rope to slide through the hand. The 
speed of descent is controlled by the amount 
of friction created by the righthand grip. 
To slow up or stop sliding it is only neces­
sary to grip the rope more tightly. 

TO SLIDE ROPE WITH A LIFE BELT-

TWO MEN 

Although no more than one life belt can 
be in use on the rope at one time, it is 
possible for two men to descend the rope at 
the same time. This is p e r f o r m e d a s 
follows: 

During the slide keep facing the building. 
Keep the left hand off the rope and hook. 
Use the left hand and the feet to keep from 
striking the building during the descent. 
It may be necessary to kick out from the 
building several times on the way down, 
depending on the length of the slide and 
speed of descent. 

Should the right hand become dislodged 
trom its position in the rear of the body and 
be pulled up to or near the hook, stop at the 
most convenient place, such as the next 
lower sill, and work it back into position. 

When the ground is reached, bend at the 
knees and allow the hook to slide down the 
rope as low as possible; then stand erect. 
By holding the hinged part of the hook open 
with the right hand, the rope is removed 
firomthe hook with the left hand, in reverse 
of the manner of putting it on. 

They can both start the slide from the 
same windc v, or one man can start from 
above and pick the other man up at a lower 
level. 

If both men are to slide from the same 
window, the first man wraps the rope two 
and a half turns around the hook instead of 
one and a half. See Figure 19. This extra 
turn is necessary to create enough friction 
for the added weight of the second man. He 
then gets into position with his back toward 
the outside and his feet holding him self out 
away from the building the same as in the 
one-man slide. 

Not more than one sliding life belt can 
be in use on one rope at one time. 

Figure 19 
Two-man slide. 
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When tb? first man is in position* die 
second man sits on tbe sillwidi his legs out 
the window and between the legs of the first 
man. 

Tlie second man holds onto the first 
man's belt toward the front with his left 
hand; with his rig^t hand he snaps his own 
life belt hook into the ring at the base of the 
first man's hook. Then he holds onto the 
first man's belt with his rig^t hand and 
holds his head and shoulders in close to 
the first man's waist. 

He then eases himself out the window, 
off the sill, until he is entirely suspended 
bv his hook from the first man. 

As he eases himself out off the sill, the 
first man kicks out awayfirom the building 
and they descend to Uie ground in the same 
manner as in the one-man slide. Hie sec­
ond man may also assist in protecting both 

of them from striking the building during 
descent if necessary. 

If the first man is to pick the second man 
up at a lower window, he gets on the rope 
and slides down to that window the same as 
in the one-man slide. He stands erect in 
that window, facing the outside, gets the 
necessary slack in the rope, places the 
extra turn around the hook, and takes the 
position with his back to the outside again. 
The second man then hooks onto the first 
man as previously described and they des­
cend to the ground. 

Upon reaching the ground the second 
man unhooks from the first man; then the 
first man stands erect and removes the 
rope from his hook. 

A 5/8" cotton braided rope is recom­
mended for this evolution. 

RADIATION RESCUE 

The atomic age promises many benefits 
to man, but with these benefits come added 
responsibilities and dangers to the squad 
service — namely, to protect the public 
and squadmen from the dangers of radiation 
and contamination. More information on 
this subject will be found in Chapter 26 
of the Ohio Fire Service Training Manual. 

In case of an emergency where radio­
active material is present, the victim must 

be removed from the area with as little 
contact with the rescuer as possible. The 
rescuer may use the clothes drag, a pike 
pole, or a rope effectively to remove the 
victim to a safe place. He should take any 
necessary measures to save life, but 
carry out a minimum amount of first aid 
until a doctor can be called to the scene. 
A squadman's protections against radiation 
are t ime, distance, shielding, and gas 
masks. 
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CHAPTER XV 

AERIAL LADDER RESCUE PROCEDURES 

INTRODUCTION 

There are rescues in ^ i c h the squadmen are unable to bring the victim up from alow 
place or down from a high spot in the usual way. Roofs of buildings and the bottoms of 
cliffs are two examples of such locations. In many such situations, where conventional 
rescue procedures are unsafe, the skillful use of an aerial ladder and appropriate rigging 
will permit squadmen to reach and rescue a victim with minimum risk. 

If on arrival squadmen find that an aerial ladder will be needed, it should be sent for 
immediately. The squad should be prepared for this kind of emergency by learning the 
location of all aerial ladders that can be summoned to the area that the squad serves. 

EQUIPMENT 

The equipment needed for aerial ladder 
rescue includes: 

1 Backboard and footrest 
2 Long web belts (7-foot) 
3 Leather straps 
1 Blanket 
2 Triangle bandages 
1 Hose roller 
2 1/4-inch or 1/2-inch ropes 
1 5/8-inch rope 

Some departments carryall this special 
equipment in a particular part of their res­
cue truck or ladder truck. Some even make 
a special container for the equipment, so it 
can be taken up a ladder easily and quickly. 

Figure 1 (next page) shows the basic 
equipment. Figure 15 at the end of this 
chapter shows specifications for a rescue 
belt. 
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Figure 1 
Equipment needed for aerial ladder rescues 

PROCEDURE 

Courtesy Sharon Twp. F.D. , Worthington, 0 . 

One squadman should be in charge of 
the whole rescue procedure. In the case 
of a roof-top operation, he directs from the 
roof. 

PREPARING THE VICTIM 

Any needed first aid should be given to 
the victim immediately. Then he should be 
logrolled onto a backboard, as shown in 
Chapter XIII of this text. He must be strap -
ped to the board before the ladder rescue 
procedure is carried out, w i th his feet 
secured to the footrest. Figure 14 in Chap­
ter XIII shows a patient properly secured to 
a backboard. 

USING THE LADDER 

The use of an aerial ladder rescue truck 
for both horizontal and vertical rescues is 
described and pictured on the pages that 
follow. 

When the ladder truck arrives, the turn­
table should be lined up with the center of 
the victim's body. This can be directed by 
a squadman who places himself where he 
can be seen easily by the truck driver. All 
obstacles sttchas wires, t rees, etc . should 
be observed by both the squadman in charge 
on the roof and the officer m charge of the 
ladder truck. 
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As soon as the truck is positioned, the 
outriggers should be placed. The fly of the 
ladder should be extended four rungs while 
still in the bed. 

The hose roller is then secured to the 
top rung of the ladder as shown in Figure 2. 

One end of the large rope is tied to the 
tc^ rung of the ladder with a clove hitch. 
(See Figure 3.) The remainder of the rope 
is brought down the center of the ladder and 
put on the turntable or ground. 

Courtasy Sharon Twp. F.D., Worlhington, 0. Courtesy Sharon Twp. F.O., Worthington, 0. 

Figure 2 Figure 3 

Securing a hose roller to the top rung of an 
aerial ladder. 

Hose roller and large rope in place on top 
rung. 
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At the direction of the man in charge (on 
the.roof in this example) the ladder is ex­
tended to him. (See Figure 4.) The top 
rung of the ladder is brou£^t directly over 
the victim. Meanwhile, squad members 
are preparing the victim on the board. (See 
Figure 5.) 

Courtesy Sharon Twp. F.D., Worthington, 0 . 

Figure 4 

Courtesy Sharon Twp. F.O., Worthington, 0 . 

Figure 5 

The man operating the ladder cannot see the victim. He must be completely directed from 
above. Figure 4 shows the ladder fly as he extends it toward the man in charge. The 
ladder is directed up until it is positioned squarely over the middle of the victim. (See 
Figure 5.) Note the squadmen preparing the victim. 
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After the victim is secured to the board, 
the two large web belts are put through the 
tq) and bottom holes on the side of the 
board. (See Figure 6.) 

A bowline and a half hitch are then placed 
in the rope. (See Figure 8.) 

Courtesy Sharon Twp. F.O^ Werlhinjleit, 0. 

Figure 6 

Large belts in place. In otder to show all 
straps and their placement, the victim in this 
posed picture was not wrapped in a blanket 
as he would have been in an actual rescue. 

The large rope is now removed from the 
top rung, placed over the hose roller, and 
put through all four "D" rings of the large 
web belts. (See Figure 7.) 

Courtosy Sharon Twp. F.D., Worthington, 0 . 

Figure 7 

Large rope placed through " D " rings. 

Courtosy Shoron Twp. F.D., Worthington, 0. 

Figure 8 
Bowline and half hitch 

The men of the ladder company then puU 
up all the slaclc possible and tie the rope 
doubled to the metal foot bar or plate at die 
bottom of the ladder. (See Figure 9.) 

Courtosy Sharon Twp. F.D., Worthington, 0 . 

Figure 9 

Tie at bottom bar or plate 
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Then the fly is extended or the ladder is 
raised, whichever is best for the particular 
rescue. This is continued until the victim 
is lifted three to four feet from the surface. 
(See Figure 10.) Then the lifting procedure 
is stoî >ed. This is to test all knots. 

The two small ropes are put through the 
same holes as the large belts, and are 
thrown over the side of the building to two 
laddermen. (See Figure 10.) These ropes 
guide the board and prevent undue move­
ment. The ladder is retracted or the turn­
table is rotated, or both, until the victim 
is free of the building and all obstacles. 
(See Figure 11.) Ceurtasy SiMran Twp. F.O^ W*rlliint**ii, O. 

Figurt 10 
Testing knots and placing guide ropes 

Courtesy Sharon Twp. F.O., Worlhington, 0 . 

Figure 11 

Victim is lifted free of all obstacles and lowered toward the ground. 
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The procedure can become so smooth placed on the ground and the ladder curator 
with pract ice that the stretcher can be can deliver the victim to it. (See Figure 12.) 

M. 

Cvurtasy Sharon Twp. F.D., Warlhinfton, 0 . 

Figure 12 

Experienced rescue team Ibwers victim directly onto waiting stretcher. 
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VERTICAL RESCUE POSITION 

Sometimes in an aerial ladder rescue a 
victim must be removed in a vertical posi­
tion. In this case first aid is given and 
the victim is strapped to a liackboard, as 
previously described. The ladder crew 
prepare as they would for a horizontal res -
cue procedure. The rope placement is dif­
ferent . After the fly is brought to a position 
over the victim, the l a r g e rope i s put 
through the top two hand holes in the board. 
It is most important that the rope is placed 
with the knot to the front of the board. (See 
Figure 13.) 

Courtesy Sharon Twp. F.D^ WDrthington, 0 . 

Figure 13 

Correct knotting of large rope for moving 
victim in vertical position 

After the board is raised three to four 
feet off the surface, guide ropes are placed 
at the bottom holes of the board. The two 
truckmen can then control the board. (See 
Figure 14.) 

Courtesy Sharon Twp. F.D., Worthington, O. 

Figure 14 

Gniding descent of victim by means of ropes 
throagh bottom backboard holes 

RESCUE BELT 

Figure 15 s h o w s specifications for a 
rescue belt that an emergency squad can 
make. 
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Rescue belt 
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PRACTICE 

Both these procedure s must be practiced If your squad does not have a ladder com -
often. Your squadandladder companies can pany» you should practice with the ladder 
become proficient to the point of bemgable company nearest you so that victims will 
to complete them in just a few moments. receive prompt, safe care. 
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CHAPTER XVI 

FORCIBLE ENTRY 

INTRODUCTION 

Squadmen must have means of getting into a building that is closed and locked. Admis­
sion sometimes must be gained by forcible entry. A building is entered forcibly only when 
all accessible doors and windows are locked and it is impossible to enter the building 
through normal means. This chapter explains the different methods of forcible entry and 
the ways of using the tools of the rescue squad in making a forced entry. The knowledge 
of how to use them is invaluable when the squadmen, upon arrival, find the normal entrance 
into the building either blocked or locked. Efficient methods of forcible entry can save 
property, reduce hazards to life, and create good public relations. Forcible entry tools 
are a "must" for every emergency or rescue squad. 

MAKING ENTRY BY BREAKING GLASS 

Glass in either a door or window may be 
broken easily by using the flat side of a fire 
axe. The man breaking the glass should 
stand to one side and strike the upper part 
of the glass first, as shown in Figure 1. In 
this way, broken glass cannot slide down 
the axe handle and cut the hands. 

After the glass is broken out, all jagged 
pieces should be removed from the sash 
starting at the top to avoid injury. This may 
be done with the pick end of the axe. Re­
moving all pieces will avoid cutting the man 
who enters through the sash and will prevent 
damage to hose, ropes or other material 
that may be passed through the opening. 
This procedure is recommended where any 
difficulty is encountered in opening win­
dows, whether in a factory, residence, or 
commercial building. When encountering 
wire glass, cut at the edge of the sash with 
the cutting edge of the axe. 

Figure 1 
Making entiy by breaking glass 
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MAKING ENTRY THROUGH VARIOUS TYPE OF DOORS 

Doors are constructed of various mate­
rials and are of various types. Examples 
of some types are the ledge panel, slab, 
double sliding, single s l i d i n g , overhead 
lift, overhead roll and revolving doors. 

Some types of steel doors offer great 
resistance to forcible entry. Every squad 
should iaiow, by previous i n s p e c t i o n s , 
where these types of doors are 'ocated;the 
men should be instructed as to how to open 
them. It is often advisable to find other 
means of entry if possible. It should be 
emphasized that in gaining entrance, glass 
is the most easily broken material and, in 
most cases, the most easily replaced. 

Single -hinged doors that open out may be 
opened from the swing side with an axe, as 
shown in Figure 2. The blade of the axe is 
inserted between the jamb and the door, just 
above or below the lock. By prying with the 
handle to one side away from the door, the 
jamb can usually be sprung enough to let the 
lock boltpass under the keeper. The Kelly 
tool may a l s o be used for this purpose 
(Figure 3). The Buster bar orHuxbar may 
be used for prying open a door in a manner 
similar to the Kelly t o o l . E i t h e r the 
straight or the cross head of this tool may 
he used where a door is near a partition, 
permitting a better leverage with the tool. 

Figure 2 
Openipg door with axe 

Figure 3 
Opening door with Kelly tool 

In opening a door that swings in from the 
operator, g r e a t e r difficulties are pre­
sented. If the door is in a stopped frame, 
the straight head of the Kelly tool may be 
inserted between the door and the jamb 
(Figure 4). Then prying toward the door 
should spring it past the lock bolt. 

Figure 4 
Kelly tool used for door that swings in 

If the door is in a rabbeted frame, there 
is little chance of springing the frame. The 
cross head of the Kelly tool may be inserted 
between the door and the jamb as shown in 
Figure 5; prying against the door will break 
the door, the jamb or the lock. If the door 
has glass m it, it is better to break the 
glass and manipulate the lock f rom the 
inside. 

Figure 5 
Kelly tool used for rabbeted jamb 
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The Detroit door opener may be used for 
forcing doors in, as shown in Figure 6, by 
either breaking the door or spreading the 
jambs. Double -hinged doors may be opened 
either with an axe or with the Kelly tool, as 
shown in Figure 7. 

Figure 6 
Using "Detroit" door opener 

Figure 7 

Opening double-hinged doors 

Single -hinged doors on warehouses, sta­
bles and other building may be locked with 
a hasp and padlock. If so, the staple of the 
hasp may be pried or twisted off with a claw 
tool such as shown in Figure 8. The point 
of the claw is inserted in the staple end and 
if a pry will not remove it, it maybe twisted 
off, taking the lock with it. 

Figure 8 
Prying off staple 

Overhead lift doors are easily operated 
once the lock is released. Generally, they 
are locked with sliding bars that must be 
broken or s p r u n g to release the door. 
Overhead lift doors may be forced by prying 
upward at the bottom of the door with a crow 
bar, claw tool, or other good prying tool. 
Once the lock bar is broken, the door will 
open easily. Overhead rolling doors are 
made of steel and offer the greatest resist­
ance of all to forcible entry. S i n c e an 
overhead d o o r is operated v;ith a worm 
gear, the door cannot be raised except by 
operating the worm with the chain which is 
provided. Prying the door is liable to spring 
it so that it cannot be operated even with the 
worm gear. The only alternative is to knock 
out bricks along side of the door, making 
a hole large enough to operate the chain. 

If doors are locked so securely that no 
other method of forcingthemis successful, 
they should be battered in. This may be 
done with a battering ram. Use the blunt 
end of the ram and see that it strikes just 
below the lock, on the rail or solid portion 
of the door. 

The only means of forcible entry through 
a solid glass door is a sharp pointed tool, 
such as an axe point. Using this point, hit 
the lower corner of the door a hard blow. 
This will cause the door to shatter and 
permit entry. Caution must be taken to 
protect the eyes and other exposed portions 
of the body from the shattering glass. It 
is a good practice to back up to the door. 
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MAKING ENTRY THROUGH VARIOUS TYPES OF WINDOWS 

Residence windows are of these general 
tjrpes: sliding, awning type, double hung, 
casement and basement. The double hung 
window consists of two sashes that meet 
horizontally. If the sashes are hung with 
weights, they will be locked at the center 
of the check rail; that i s , the upper and 
lower sash will be locked together. If the 
window has no weights, the sash will be 
locked with bolts in the window sill. 

Casement sash are hinged to the window 
jambs and meet vertically. They are either 
locked together or each is locked to the 
window frame. Basement sash generally 
are hinged at the top and locked at the bot­
tom, or vice versa. Factory-type windows 
are generally constructed with metal sash. 
The sash is set solidly in the frame and 
only part of it may be opened (Figure 9). 
The movable part is generally pivoted at the 
center and latched on the inside. 

Double-hung windows may be opened by 
prying upward on the lower sash rai l . See 
Figure 10. If they are locked on the check 
rail, the screws of the lock will give and 
the sash will operate. If they are locked 
with bolts, the bolts must be broken or 
bent before the sash will r i se . Caution 
should be taken that the prying is done at 
the center of the sash, or else the glass 
may be broken. 

Figure 10 
Opening double-hung windows 

Casement windows may be opened in 
the same manner a s double doors. See 
Figure 11. Generally, t h e y are locked 
quite securely and it may be necessary to 
break the glass. 

Figure 9 
Factory-type windows 

Figure 11 

Opening casement windows 
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Casement windows may be opened with 
a Kelly tool, much the same as a door in 
a rabbeted frame. If the prying is done at 
the center of the lower rail, the lock may 
be pulled off or sprung. Any of the prying 
tools such as the Buster Bar or Hux Bar may 
be used. Chisels, spanners, e tc . , can be 
used for prying in this same manner. 

FACTORY WINDOWS 

It is practically impossible to open fac­
tory-type windows from the outside and, 
since they are glazed with small size glass, 
it is easier and less destructive to break 
a glass near the latch and reach in to un­
fasten it. 

STORM DOORS AND STORM WINDOWS 

There has been much discussion on the 
proper procedure to follow when encoun­
tering locked storm doors and windows. 
The wooden doors o r windows, in most 
instances, can be pried open without too 
much difficulty and little or no damage to 
the wood itself. When encountering metal 
storm doors or windows, the general pro­
cedure is to break the glass to open the 
locked door or window. In this instance, 
remember to remove the broken glass from 
the frame before putting the hand through to 
unlock the door or window. It is not recom -
mended that the metal storm door or window 
be pried open because of the costly damage 
to the metal framing. 

MAKING ENTRY FROM ROOF 

'I 

Quite often this means of entry becomes 
necessary. If the roof covering is of tin, 
the rotatingor can-opener type of roof cut­
ter is used. After the metal has been cut 
and rolled back, the squadman proceeds 
with his cutting of roof boards to gain en­
trance. Tar paper, tar and/or g r a v e l 
should be removed before the cutting pro­
cedure. Any hole, whether it be in a floor, 
roofor wall, should be cut properly — as 
though it had been done by a mechanic — 
by a squadman who knows how no do the job. 

When cutting with a fire axe, the axe 
should not be swung as a woodcutter would 
use it, but w i th short quick s t r o k e s . 
Figure 12 shows the method of holding the 
axe when cutting. By using this method, 
danger of hitting other men, catching the 
axe in overhead obstructions, and other 
such hazards will be avoided and the axe 
will be under complete control at all times. 

Figure 12 
Holding the axe to cut floor hole 
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When cutting flooring, roofing or sheath­
ing, the cut should be made diagonally to 
the grain of the wood of each board, gather 
than straight across. Figure 13 shows the 
method to use . 

Figure 13 
Cutting across wood grain diagonally 

Diagonal sheathing should be .ut when 
possible in the direction toward which it 
runs. When cut in this manner, the chips 
have a tendency to split out, while if the 
cutting is done across the g r a i n of the 
sheathing, the axe is apt to bind and extra 
effort will be required to achieve results. 
Wherever possible, the cutting should be 
sloped at an angle of 45^ to the board in­
stead of vertically. This will provide a 
firmer base to cut against. Also, cut as 
close to a joist or rafter as possible. 

In cutting roof boards always stand on 
the windward side of the boards to be cut, 
then cut along the inside edge of the roof 
rafter. In cutting holes to a size wider than 
one span of rafters, the center rafter or 
rafters will hold the boards in place until 
all cuts are completed. All cutting must 
be completed before any boards are r e ­
moved . When the cutting has been com -
pleted, again standingon the windward side, 
use the pick end of the axe or pike pole to 
rip up the hoards, starting at a point farthest 
away from you. 

A squadman should be able to cut either 
r i ^ t - o r left-handed. Cutting in difficult 
comers and under obstructions can be done 
in a workmanlike manner by men ¥^o have 
been trained in the proper way to use a fLre 
axe. Good axes and good a x e m e n are 
important to efficient squad operations. 

In some cases a pike pole may be needed 
to remove plaster and lath from the ceiling 
below the place at which the hole has been 
cut in the roof. (Figure 14). 

^ 

Figure 14 
Ô  ening ceiling from above 
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MAKING ENTRY THROUGH SKYLIGHT, COCK LOFT, 

OR SCUTTLE HOLE COVER 

N 

. « 

In making forcible entry through a sky­
light a pick-headed axe is often used. The 
point is placed beneath the edge of the frame 
(Figure 15). Prying action produced by 
pulling on the axe handle exerts pressure 
to raise the edge of the frame. If the sky­
light is not raised readily, it is advisable 
to break the glass, remove broken glass, 
reach inside, and release hooks or bolts. 
For removal of cock loft cover or scuttle 
hole cover, the same prying procedure is 
used. If the cover does not remove readily, 
it must then be cut open by use of the cut­
ting edge of the axe. 

Figure 15 
Making entry through a skylight 

MAKING ENTRY THROUGH GRATINGS, DEAD LIGHTS, 

AND BARRED WINDOWS 

!i 
, I 

Iron gratings may be fastened in several 
different ways. They may be merely held 
in position by friction of the grating against 
the sill or they may be pivoted on hinges at 
the rear . They may also be set in masonry 
and locked in position with hasp and pad­
lock . They may be opened by using the pick 
end of the axe, forcing it between the sill 
and the grating and prying up, care being 
exercised not to break the axe handle. 

Dead lights are p l a c e d in sidewalks 
under which basements extend. They serve 
both as a sidewalk and as a ceiling for that 
part of the basement. They contain heavy 
glass discs which permit light to enter and 
are sealed in to a steel framework with 

waterproof material. The steel framework 
is likewise sealed into the concrete, and 
to remove the dead light the seal must be 
broken. Any good, sharp prying tool may 
be used for this purpose. After the seal 
is broken the dead light may be lifted and 
removed. 

Iron bars on windows are usually set in 
masonry. The sledgehammer can be used 
to free bars set in masonry by striking 
the bar with the sledge about ten inches 
above the- sill until the bar is sufficiently 
bent for removal. Another method is to 
strike the masonry sill with the sledge di­
rectly in front of the bar, breaking away the 
masonry. 
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MAKING ENTRY BY BREACHING WALLS 

To breach brick walls with the battering 
ram, (Figure 16), first remove one brick 
with the hammer head pick, pick-headed 
axe, sledge or other suitable tool. After 
the first brick has been removed, two men 
grasp Jie handles on each side of the ram. 
with the forked end toward the wall. They 
swing the ram back at arm's length, then 
quickly thrust it against the wall, giving it 
a slight lifting motion just as it strikes the 
brick. Remove the bricks one at a time. 

starting just below where the first brick 
was removed. The hole should be made 
diamond -shaped as this does not weaken the 
wall. 

. 4-TOWARD WAIL 
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Figure 16 
Battering ram 

MAKING ENTRY THROUGH OPENINGS 

IN PARTITIONS AND CEILINGS 

When cutting a hole in a partition, care 
should be taken to make it as neat as pos­
sible . %)read a tarpaulin on the floor be­
neath the place where the hole is to be made; 
then, with the blade of an axe, cut down 

along the stud. Do n t tear off the lath, as 
this will make a ragged edge and ruin the 
plaster on both sides of the hole. See Fig­
ure 17. 

Figure 17A 
Cutting through partition 
correct method 

walls: Figure 178 
Incorrect method 
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To open ceilings from below, the pike 
pole or the plaster hook (Figure 18) is used. 

1 

Figure 18 
Plaster hook 

When pulling down lath and plaster &om 
ceilings and walls with a pike pole, never 
stand directly beneath the hook aft^r the 
point and hook have been driven through the 
plaster. The hook on the pike pole should 
be pointed down and away from the squad-
man while pulling down the ceiling. This 
will prevent the lath and plaster from fall­
ing on the squadman. See Figure 19. 

I 

Figure 19 
Polling down lath and plaster from ceiling 
with pike pole 

When metal lath has been used in the 
construction of a room or office, the oper­
ation of pulling down the plaster with a pike 
pole is often extremely hazardous. The 
metal lath is usually suspended from the 
rafter by means of soft iron wire, and when 
a portion of the plaster is pulled with the 
pike pole, the weight of the plaster will often 
cause a whole section, or sometimes sev­
eral sections, to drop. For this reason it 
is important that a squadman, when pulling 
plaster from a ceiling known to be plastered 
on metal lath, be close to an open door or 
wmdowthat will enable a hasty, unobstruc­
ted retreat from the room if necessary. 
Several cases of injury have occurred be­
cause this precaution was not observed. 

In pulling down metal ceilings, the pike 
pole is particularly effective. The point is 
driven through the ceiling Ariththe hook 
pointing downward and the operator stand­
ing well away from beneath the section of 
metal to be torn down (Figure 20). 

Figure 20 
Pulling down metal ceiling: the pike pole 
can be used like a can opener to cut through 
sheet metal 
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When removing sheet metal from a ceil­
ing with a pike pole, if the metal holds tig^t, 
the hook part of the pole can be used as the 
fulcrum for prying the metal loose. The 
same principle can be applied in removing 

sheet metal from roofs. 
The point of a pick-headed axe or a 

hammer-headed pick can also be used for 
pulling off lath and plaster from walls in 
an emergency. 



I 

I 

185 

CHAPTER XVII 

GAS MASKS 

INTRODUCTION 

Although a gas mask is not the most commonly used piece of equipment carried on an 
emergency vehicle, it can without reservation be considered the most important. Too 
often the life of a rescuer has been sacrificed in an effort to rescue someone trapped or 
overcome in a gas-filled area because the rescuer did not protect his respiratory system 
while attempting the rescue. In this modem age of chemicals, plastics, refrigerants, 
industrial processes, and developments, protecting those who must operate in these at­
mospheres during emergencies is a fundamental duty. 

It would be impossible to list or discuss every hazardous gas encountered today. A 
few of the most common with which the squadman may come in contact are described in 
chart form on the following pages. (See Figure 1.) This chart indicates certain properties, 
characteristics, effects, and treatment with which the squadman should become familiar. 

In addition to the hazard caused by a poisonous gas, squadmen must fie aware < ' the 
possible explosion hazard. If there is doubt as to whether or not the gas involved is 3x-
plosive, every precaution must betaken to prevent a spark. Light switches should not be 
turned on or off. Equipment or tools made of ferrous metals should be handled so as not 
to make sparks. 

It is suggested that emergency squad personnel survey the industrial, manufacturing, 
and commercial areas of their community, to determine whether any additional hazardous 
gases may be encountered. 

In cooperation with the chemists, engineers, or other responsible persons in charge of 
these operations, a supplementary chart can be prepared and used for reference. TTiis 
is an excellent way to gain good public relations with the people in your community. They 
will be pleased to help when they learn of your interest in their safety and welfare. 
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Section 3737.31 of the Ohio Revised Code requires self-contained oxygen breathing 
apparatus in each fire department operated by a political subdivision. The applicable 
section of the law is reproduced below: 

(A) '*Gas mask" means any self-contained oxygen breathing apparatus using oxygen or 
air in suitable containers that enable their wearers to live in atmosphere containing 
les<; than sixteen percent oxygen and poisonous gases in excess of two percent by 
volume and having been approved by the United States Bureau of Mines for use in irrespi-
rable atmosphere. 

(B) Every political subdivision which operates a fire department shall provide at least two 
gas masks for each fire* station and shall further provide that the chief of the fire depart­
ment give adequate instructions to each member of the fire department in the use of 
such gas masks. 

GAS AND RADIATION HAZARDS 

One of the fundamental rules of squad 
work should be that no one, unless equipped 
with self-contained or self-generating air 
supplying apparatus, be allowed in an in­
volved area. The ordinary filter-type mask 
will stop the passage of toxic fire gases 
such as ammonia or carbon monoxide not 
exceeding 2% by volume, but the masks are 
definitely not suitable for conditions where 
a deficiency of oxygen exists. 

Providing for the life and safety of squad-
men should be a paramount responsibility 
of the officers in charge. In addition to the 
duty of training the men in the use of res­
piratory equ^ment, the officers should see 
that squadmen use this equipment whenever 
and wherever necessary. 

In recent years, another hazard has been 
added to the problem; that is , the use of 
atomic energy in the various areas of our 
industrial, c o m m e r c i a l and educational 
structure. It is predicted that this problem 
will become more and more complicated 
because of the widespread use of radio­
active materials. 

I n s t r u c t i o n s from the U.S. Atomic 
Energy Commission relative to radiation 
hazards state, "Masks should be worn from 
the time of arrival at the emergency where 
r a d i a t i o n contamination hazard exists, 
until the hazard no longer exists." Pref-
e' < ace indicated as to the type of mask to 
be worn in such a situation is the self-
contained unit. 
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POISONOUS GASES 

It would be impossible to list or discuss 
every hazardous gas encountered today. A 
few of the most common with which squad-
men may come in contact are shown on the 
chart, Figure 1. This chart indicates for 
each gas its specific properties, charact­
eristics , effects, and t r e a t m e n t s with 
which squadmen should become familiar. 

It is suggested that squads make a sur­
vey of the community to determine any 
additional hazardous gases which could be 
encountered in industrial, mercantile or 
commercial areas. Then in cooperation 
with the chemists, engineers or other re­
sponsible persons in charge of these oper­
ations, a s u p p l e m e n t a r y chart can be 

prepared and also used for reference. This 
would be an excellent method by which to 
gain good public relations with the people 
in the community. The community will be 
pleased to cooperate when informed that 
the emergency squad is interested in the 
community's safety and welfare. 

THE EXPLOSION HAZARD 

In addition to the hazard caused by a 
poisonous gas, squadmen must also be 
aware of the potential explosion hazard in­
volving some of these gases. If in doubt 
as to whether or not the gas is explosive, 
every precaution must be taken to prevent 
a spark. Light switches should not be 
turned on or o&. Equipment and tools made 
of ferrous metals should be handled care­
fully so as not to create sparks. 

TYPES AND USES OF GAS MASKS 

In general, r e s p i r a t o r y protective 
equipment is classified as follows: (1) the 
filter-type canister mask, (2) mask sup­
plied with air or oxygen from an outside 
source, and (3) self-contained breathing 
apparatus. Each of these types of masks 
is designed for protection of the respiratory 

tract. It should be kept in mind, however, 
that for many gases protection of the res­
piratory tract is not enough, since some 
gases may harm the body on contact. For 
these gases it is necessary to wear pro­
tective clothing in addition to the proper 
respiratory protection. 
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GAS 

Acetylene 

Ammcnia 

Carbon 
Monoxide 

Chlorine 

Hydrogen 
Cyanide 

Hydrogen 
Sulphide 

Methyl 
Chloride 

Natural and 
Bottled Gas 

Nitrous 
Oxide Fumes 

Phosgene 

Sulphur 
Dioxide 

WHERE FOUND 
OR USED 

Welding shops 
and factories 

Large cooling 
plants 

Result of incom­
plete combustion 

Purification plants 
laundries 

Exterminating 
buildings 

Cesspools 

Refrigeration 

Home and 
industrial use 

Fires and 
electrical welding 

Dry cleaners 
and fires 

Bleaching and 
fumigating 

WEIGHT 
COMPARED 
WITH AIR 

Lighter 

Lighter 

Lighter 

Heavier 

Lighter 

Heavier 

Lighter 

Lighter 

Heavier 

Heavier 

Heavier 

VISIBLE? 

No 

No 

No 

Yes: greenish-
yellow 

No 

No 

No 

No 

Yes: deep 
orange 

No 

No 

ODOR 

Sweet 

Yes 

Usually not 
noticed 

Pungent 

Bitter almond 

Rotten eggs 

Yes 

Yes 

Pungent 

New hay 

Bitter 

TASTE? ! 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 
i 

Yes 1 

1 
N o 

! 1 
1 

1 

Acid 

Figure 1 Poisonous gases and their properties 
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WILL BURN 
SKIN? 

No 

No 

WILL BURN 
EYES? 

WILL BURN 
THROAT? 

ACTION AND 
EFFECT ON 

VICTIM 

EXPLOSIVE 
OR 

FLAMMABLE? 

Yes Yes Slow and 
delayed 

Yes Yes Quick 

No 

No 

REMOVE FROM 
CAUSE AND 

TREAT FOR-

1 No 

1 Yes 

1 ^° 

Yes 

No 

No 

No 

No 

No 

No 

Yes 

No 

Yes 

No 

Yes 

No 

No 

No 

Yes 

Yes 

No 

Yes 

No 

Yes 

No 

No 

No 

Slow or 
delayed 

Quick and 
delayed 

Quick 

Quick and 
delayed 

Quick 

Quick 

Slow and 
delayed 

Quick 

Slow and 
delayed 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

Shortness of breath 
or asphyxia; shock 

Shortness of breath 
or asphyxia; shock; 
eye irritation; bums 

Shortness of breath 
or asphyxia; shock. 
Keep victim inert. 

Shortness of breath 
or asphyxia; shock; 
eye irritation; bums 

Shortness of breath 
or asphyxia; shock 

Shor.jiess of breath 
or asphyxia; shock; 
eye irritation 

Shortness of breath 
or asphyxia; shock 

Shortness of breath 
or asphyxia; shock 

Shortness of breath 
or asphyxia; shock 

Shortness of breath 
or asphyxia; shock; 
eye irritation. 
Keep victim inert. 

Shortness of breath 
or asphyxia; shock 
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FILTER-TYPE CANISTER MASKS 

The filter-type canister mask i s de­
signed to provide protection against some 
kinds of smoke and poisonous gases, in­
cluding c a r b o n monoxide. Models are 
manufactured by several firms. It should 
oe borne in mind, however, that all filter-
type models have d e f i n i t e limitations. 
They can be worn on ly in atmospheres 
containing sufficient oxygen to support life. 

The best way to d e t e c t a dangerous 
deficiency of oxygen is to observe the flame 
of a safety lamp. The flame will go out 
when the oxygen content of the atmosphere 
falls below sixteen percent. A man should 
not enter or remain in an atmosphere in 
which a flame will no^ burn unless he is 
protected by a self-contained or supplied-
air or oxygen breathing apparatus. Al­
though the use of the flame safety lamp is 
recommended, a c t i v e combustion is an 
indication of sufficient oxygen to support 
life. 

A n o t h e r limitation of the filter-type 
masks is that they cannot be worn in at­
mospheres containing more than two per­
cent by volume of poisonous gases. In 
addition, heavy-bodied smoke, such as that 
given off from burning plastic, will clog or 
gum the intake and interior of the canister. 
This causes the mask to be inoperative. 

CANISTER MASK WITH TIMER 

The major parts of a filter-tjrpe canister 
mask with a timer are: (1) the canister, 
with harness and carrying case; (2) the 
facepiece, with headbands and f l e x i b l e 
tubing; and (3) the timer. See Figure 2 . 

Courtesy Mine Safely Applionces Co. 

Figure 2 

All-service mask 

Canister - The s m o k e - t y p e canister is 
painted red. A canister painted any other 
color is designed for a definite and specific 
group of gases. TTie red canister is ap­
proved for two hours of constant or inter­
mittent use for protection f rom carbon 
monoxide. When working where carbon 
monoxide is present, there is a tendency 
for the canister to become warm. ^ . 
degree of warmth will depend upon the 
concentration of the gas. This is due to the 
fact that while the chemical is acting as a 
catalyst in changing the carbon monoxide 
to carbon dioxide, heat is formed. Can­
isters should be stored in a cool, dry place. 
Seals should never be removed from a can­
ister until it is put into service. After a 
canister has been out into service, it should 
be replaced at least once a year^ even 
though never used. 
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When the mask is to be assembled, the 
canister is prepared for service by remov­
ing the seals. The canister can be tested 
by inhaling and exhaling; remember that 
inhalation is possible on ly from the top 
opening and e x h a l a t i o n into the bottom 
o p e n i n g . An audible click will indicate 
that these valves are opetning and closing 
properly. 

Facepiece - The facepiece must be cleaned 
after wearing. The inside should be ster­
ilized by cleaning thoroughly witl̂  a germ­
icidal solution such as aqueous Zephiran 
'PJ50 solution, or Staphene solutioii. 

Headljands must be maintained iii good 
working order. Broken or defective Ix^nds 
must be replaced. A facepiece with a de­
fective band should not be used; it can n'>t 
be adjusted to fit the wearer's face properly. 

The flexible tubing must be examined 
carefully for cuts or breaks. Any impair­
ment or defect in this tubing may jeopardize 
the safety and protection of the wearer. 

Timer - T h i s device indicates approxi­
m a t e l y how long the mask can be worn 
sj fely. It is actuated by the respirations of 
the user . The pointer rotates on a dial 
face. It makes a complete revolution in 
approximately two hours of continuous or 
intermittent service. After the pointer has 
made one complete revolution, the canister 
must be removed and a fresh one inserted. 

The timer is connected to the canister, 
and the facepiece is connected to the timer. 
In asse'" >ling the mask, it must be made 
certain mat the gaskets are in place at both 
couplings. The facepiece is then fitted to 
the wearer by adjusting the headbands. At 
this point it should be tested for airtightness 
by holding a hand over the opening in the 
lx}itom of the canister and inhaling. If there 
is no leakage the facepiece will collapse 
and the mask is ready for use. 

In the past, the timer has been used as 
an indicator to show approximately two 
hours of breathing time. This period coin­
cided with the Bureau of Mines requirement 
that the canister must contain enough drying 
agents to adequately protect the catalyst 
(Hopcalite)from water vapor during a two-
hour period of use. Since the life of the 
canister for protection against carbon mon -
oxide is directly related to the ability of 
the canister to remove water v a p o r , it 
follows that the canister will protect against 
carbon monoxide for a two-hour period. 

Although the Bureau of Mines test for 
two hours of protection against water vapor 
is a realistic test, there are extreme con­
ditions which will render an a p p r o v e d 
canister ineffective a g a i n s t water vapor 
a))sorption in less than two hours. Some 
of these conditions are as follows: 

1. Relative humidity exposure greater than 
85%, particularly at elevated temper­
atures. 

2 . Extended periods of high demand (over 
25 liters per minute) of c o n t i n u o u s 
breathing by a person having a large 
breathing capacity and p e r f o r m i n g 
strenuous work in atmosphere of high 
relative humidity. 

3 . Exposure of the canister to modern tech -
niques of fire fighting where "Wet Water" 
and fog are u s e d . These techniques 
greatly increase t h e amount of water 
vapor dispersed in the air compared with 
that encountered by previous techniques. 

4 . Accidental introduction of water i n t o 
the canister by a fire hose, squadmen 
crawling through water on a floor, fail­
ure to completely dry the facepiece and 
breathing tube prior to assembling the 
breathing tube to the canister, or fail­
ure to replace the top and bottom seals 
of the canister after each use. 
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CANISTER MASK WITH WINDOW INDICATOR 

The major parts of a window-indicator 
type of filter canister masks are: (1) the 
canister, with harness and carrying case; 
(2) the facepiece with headbands and flex­
ible tubing; and (3) the check valve. 

One model contains a round glass window 
located in the center of the canister, ap­
proximately one-third of the way down from 
the top of the canister. See Figure 3 . 

^ ^ 

iMPICATOIt^M 
Î ^H 

changes ^ l ^ | 
Color ^ H 

r\ '**'* 
\nEF€ittite€ 

Section 
J Does Not 

y Change Color 

In the window-indicator canister a check 
valve fits into the assembly formerly oc­
c u p i e d by the timer. The check valve 
assembly is threaded top and bottom to 
provide a positive attachment to the canis­
ter and the breathing tube. The valve will 
provide an effective seal at all times against 
moisture entering t h e canister from the 
top. It closes automatically after e a c h 
inhalation, regardless of the position of the 
canister. It remains closed,. regardless of 
the position of t h e mask, in storage or 
maintenance. The threaded fitting at the 
top of the /alve provides for disassembly 
of the b r e a t h i n g tube and facepiece for 
cleaning, while the valve remains on the 
canister guarding it against moisture pen­
etration from the top. If all the water is 
not drained from t h e facepiece and tube 
after cleaning, the valve prevents theenti.*y 
of the water into the canister. 

Figure 3 

Indicator paper inside glass window of the 
canister 

Inside the glass window are two half circles 
of paper. The right half, stamped "R" 
(facing the canister) is the reference color 
and is a very light blue. The left half is 
the indicator paper which is a darker blue. 
When the indicator half of the paper fades 
to a blue which approaches the color of the 
reference half, the canister is to be dis­
carded since it will no longer effectively 
oxidize carbon monoxide to carbon dioxide. 
The color difference between the panels will 
exist as long as the canister has not ab­
sorbed enough water vapor to render the 
" H o p c a l i t e " ineffective against carbon 
monoxide. Once excessive moisture has 
penetrated the "Hopcalite" the colors of the 
panels will match and the canister must be 
discarded. The color m a t c h should be 
observed under fluorescent lights or natu­
ral daylight when possible. 

The window-indicator type of canister 
will more accurately indicate rhe actual 
service time than will the time/ type. It is 
imperative that the canister 'je kept as free 
of moisture as possible to obtain maximum 
service life. The check-valve assembly 
eliminates the necessity of replacing the 
rubber formerlv used. 

PUTTING ON THE FILTER TYPE 
CANISTER MASK 

Suspend the mask on the chest by means 
of the neck strap. Next, tighten the body 
strap so that the canister is drawn snugly 
against the chest. Check to make sure the 
headband straps are fully extended. Then 
grip the facepiece between thumb and fin­
gers as illustrated in Figure 4. 
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1^,^^^ 

Courtesy Mine Safety Appliances Co. 

Figure 4 

Putting on mask 

Insert chin well into lower part of-face-
piece, and pull headbands back over the 
head. To obtain a firm and comfortable 
fit against the face a t all points, adjust 
headbands as follows: 

1. See that straps lie flat against head. 

2 . Tighten lower or "neck" straps. 

3 . Tighten the "side" straps. (Do not touch 
'orehead or "front" straps). 

4. Place both hands on headband pad and 
position it on the crown of the head. 

5. Repeat operations 2 and 3 . 

6. Tighten forehead or "front" straps as 
needed. 

PRECAUTIONS AND PRACTICES 

1. Do not enter any contaminated atmos­
phere with this mask unless you know all 
of the following are true: 
a. Canister is of a filter type. Bureau of 

Mines approved. 
b . Concentration of t h e contaminants 

does not exceed the concentration for 
which the canister is approved. 

c . Amount of oxygen is sufficient; that 
i s , at least 16% oxygen. 

d. Mask does not leak. 
e . Canister does not need replacing. 

2.. Register the date the canister is placed 
in service. 

3 . Keep a record on the time the mask is 
used. 

NOTE: There is a popular misconception 
that filter-type canisters will afford two 
hours of protection against 2% concentra­
tions of all kinds of gases; this is not true. 
The statement applies only to protection 
against carbon monoxide. The Bureau of 
Mines Approval Schedule #14 E requires a 
man-test service life of only 25 minutes in 
2% concentrations of organic vapors, and 
only 15 minutes for 2% concentrations of 
acid gases o r 3% concentrations of am­
monia. Naturally, in lower concentrations 
longer life can be expected. However, the 
filter-type smoke canister, just like the 
filter-type industrial canister, m u s t be 
replaced as soon as organic vapors, acid 
gases or ammonia penetrate the facepiece 
and are detected by the senses. 

4. The top and bottom seal on the timer-
type canister, and the bottom seal only 
on the window-indicator-type canister, 
should be replaced after each use. 

5 . Squadmeii u&ing masks should always 
work "n pairs. 

6. It is more difficult to brfeathe when wear -
ingthii inask because the filter restricts 
the rate of air flow to the facepiece. 
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FRESH AIR OR HOSE MASKS 

The fresh-air or hose mask is suitable 
for respiratory protection against all at­
mospherical contaminants. The air-line 
mask belongs to this category. Air-line 
masks depend entirely upon a mechanical 
air supply wh ich is not carried by the 
wearer of the mask; therefore, the failure 
of such an air supply would prevent escape 
from deadly atmospheres. 

The facepiece of the air-line mask is 
attached to an air system by a hose. Clean 
air i s fed to t h e facepiece in sufficient 
quantity to provide the wearer with an ad­
equate air supply. There is little or no 
resistance to inhalation, and surplus air 
usually provides a cooling and refreshing 
effect. The only disadvantage is the neces -
sity of trailing the hose which is connected 
to the facepiece from the air source. 

Figures illustrates a typical hose-mask 
unit. The facepiece, harness, air hose and 
blower are usually packed in a trunk which 
serves to transport the equipment and to 
provide the blower operator with a con­
venient seat. The air hose must be highly 
resistant to petroleum liquids and vapors, 
and be able to withstand crushing weight. 
Heavy wire reinforcing is incorporated into 
the construction of the hose for this pur­
pose . Up to 150 feet of hose can be used 
on this type of equipment. The air hose 
connection is s u p p o r t e d on the body by 
means of a heavy-duty harness. The face-
piece is of the full-face type and is con­
nected to the air hose by means of flexible 
corrugated tubing. 

Courtesy M in* SoUty Applioncas Co. 

Figure 5 

Typical hose mask assembly 
There a r e two methods for supplying 

air to the mask. In the "constant flow" 
type, the breathable air is continuously fed 
to the facepiece. By this method there is 
always a slight positive pressure present 
in the facepiece to assure against inward 
leakage. Pressure is maintamed by a com -
pressor-system operated "blower". The 
blowers are of a low-pressure type, mostly 
of centrifugal design, and are available in 
various sizes dependingupon the number of 
masks to be operated at any one time. The 
pressure on the air line should be main­
tained at respirable levels as recommended 
by the equipment manufacturer. 
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On U.S. Bureau of Mines approved air­
line respirators, the manufacturer may 
specify any range of operating pressure up 
to a maximum of twenty-five pounds per 
square inch, as long as a sufficient amount 
of air i s fed to the facepiece within the 
range specified. P r e s s u r e - r e d u c i n g 
valves, as well as relief or blow-off valves, 
are used to. control this factor. Precautions 
must be taken to make sure that a supply of 
clean air is available at the blower. 

Figures 6 and 7 show two different styles 
of centrifugal blowers used to supply fresh 
air to the facepiece. Although combined 
motor and hand operated blowers are avail­
able, this type of unit is not approved by 
the U.S. Bureau of Mines. 

Courtesy Min* Sofaty Appliances Co. 

Figure 6 

Centrifugal blower for fresh air mask 

Courtesy Mine Safety Appliances Co. 

Figure 7 

Centrifugal blower for fresh air mask 

In the "demand flow" type, a cylinder 
of compressed air o r oxygjn is used in 
place of the blower. By the inclusion of a 
small demand regulator, air is fed to the 
facepiece only upon i n h a l a t i o n of the 
wearer. The flow ceases upon exhalation. 
This conserves the air supply and permits 
one man several hours of service from a 
standard 220 cubic foot cylinder of air . 
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SELF-CONTAINED BREATHING APPARATUS 

Self-contained breathing apparatus pro -
vides complete r e s p i r a t o r y protection 
against any concentration of toxic gases, 
under any condition of oxygen deficiency. 
The wearer's breathing is independent of 
the surrounding a t m o s p h e r e , since the 
wearer is breathing in a system in which 
no outside air is admitted, and the oxygen 
or air supply of the apparatus itself takes 

care of all respiratory requirements. Such 
devices enable men to work in places where 
they normally would not be able to stay 
alive. Self-contained breathing apparatus 
are divided into three basic types: (1) oxy­
gen cylinder rebreathing apparatus, (2) 
demand- type apparatus, and (3) self-
generating-type apparatus. Only two of 
these will be discussed here. 

DEMAND-TYPE APPARATUS 

'̂ U demand-type apparatus use the same 
principle of operation. However, some use 
compressed oxygen while others use com­
pressed air. 

Several different models are available. 
A man wearing the demand-type mask never 
inha le s the atmosphere in which he is 
working. The man breathes oxygen or air 
supplied by a cylinder carried on the per­
son. (See Figure 8) The flow of oxygen or 
air, regulated by the wearer's breathing, 
always assures sufficiei.: protection. A 
pressure gauge indicating the amount of 
oxygen in the cylinder is generally provided 
within the w e a r e r ' s view. The U.S. 
Bureau of Mines has issued approvals for 
the use of compressed air or oxygen in the 
different makes of masks. All are listed 
as one -qua r t e r -hour and one -h a 1 f-hour 
self-contained breathing apparatus, which 
indicates the length of time that the cylin­
ders maybe expected to last. The detailed 
instructions or information accompanying 
each type of mask must be carefully studied 
and followed before attempting to use it. 

.f'm 

Courtesy Scott Aviation Corp. 

Figure 8 

Scott air pack 

[ 
/ \ 
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PUTTING ON DEMAND-TYPE APPARATUS 

The following consecutive steps should 
be fo l lowed in putting on the apparatus 
before entering a toxic atmosphere: 

1. Check the pressure gauge on the cylinder 
valve to insure that the cylinder is full 
(1800 p . s . i . on small units, 1980 on 
large units). 

2 . Put on the apparatus using either of the 
following methods; in either case caution 
must be used at all times to protect the 
regulator assembly from damage: 
a. Connect chest-strap buckle, leaving 

side strap unhooked; swing the appar­
atus over tne head; and snap the side 
strap to the "D" ring. Fasten the 
waist belt snugly; pull the side straps 
until the apparatus is supported com -
fortably; and then tighten the chest 
strap as much as desired. 

b. Leaving the chest strap unbuckled, 
snap the side strap in place and put 
the apparatus on like a vest. First 
the left arm is inserted in the har­
ness , then the rig^t arm. Fasten the 
chest-strap buckle and the waist belt 
as securely as desired, dien adjust 
the side straps snugly. 

3 . Open the cylinder valve handwheel fiiUy 
(at least three turns) and close the by­
pass ( r e d ) handwheel on the demand 
regulator. 

4. Open fully and lock open with the locking 
lever the mainline (yellow) handwheel.. 
Observe the pressure gauge on the de­
mand regulator. The gauge indicates 
continually the pressure in the cylinder; 
it should read approximately 1800 p . s . i . 
on small units and 1980 p . s . i . on large 
units if fully charged. If there is less 
pressure in the cylinder, the service 
life will be reduced accordingly. 

Turn off the cylinder valve and watch the 
pressure gauge on the regulator. There 
should be no drop in pressure if the 
equipment is leak-tight. If t h e r e is 
noticeable deflection of the needle, the 
equipment should be checked and the 
leak corrected before entering a toxic 
atmosphere. Again open the cylinder 
valve handwheel fully and lock in place 
with the locking lever. 

5. Put on the facepiece using the following 
method: C>̂ eck to make sure the head­
band st...aps are fully extended. Then 
grip the facepiece between thumb and 
finger. Insert the chin into the facepiece 
and pull headbands back over the head. 
To obtain a firm and comfortable fit 
against the face at a l l points, adjust 
headbands as follows: 
a. See that straps lie flat against the 

head. 
b. Tigjiten lower or "neck" straps. 
c. Tighten side straps (do not adjust 

forehead or "front" straps). 
d. Place both hands on headband pad and 

position it on the crown of the head. 
e. Repeat operations b and c. 
f. Tighten forehead or "front" strap as 

needed. 
Check the tightness of the facepiece by 
sealing the breathing tube with the palm 
of hand and inhaling gently. The face-
piece should collapse on the face if the 
seal is satisfactory. Connect mask hose 
to regulator before entering contami­
nated area. If the facepiece is left dis­
connected until ready to enter the toxic 
area, the breathing supply will be con­
served to some extent. However, if tlie 
ambient temperature is low, the face-
piece will tend to fog, but will not if 
connected to the demand regulator. 

6. Breathe n o r m a l l y , as the apparatus 
automatically s a t i s f i e s any breathing 
requirement. 
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PRECAUTIONS AND PRACTICES 

The apparatus furnishes complete r e s ­
piratory protection for a period of time 
governed by the amount of exertion, but 
approximately 15 minutes (small units) and 
30 minutes (large units), a t hard work. 
Therefore, it is necessary periodically to 
check the pressure gauge on the demand 
regulator, as it continually indicates the 
pressure in the cylinder. When the needle 
approaches the solid-colored section of the 
pressure gauge, always return to fresh air 
because the remaining300 p . s . i . will last 
only two or three minutes in the small units, 
and only four minutes in the large units. 
During normal use the by-pass (red) valve 
is closed; it is used only if the automatic 
demand regulator becomes inoperative. It 
provides a continuous flow and should be 
opened first, the main line (yellow) hand-
wheel c l o s e d , and the b y - p a s s valve 
adjusted to provide the flow desired. 

REMOVING THE MASK 

1. D i s c o n n e c t the mask hose from the 
regulator. 

2 . Remove the facepiece by grasping the 
snout, pulling down and out- then up over 
the head. 

3 . The headstraps s h o u l d then be fully 
extended and t h e facepiece should be 
adequately cared for. 

4. Unlock the lever on the cylinder valve 
and close the valve using normal pres­
sure . This valve closes leak-tight with 
little effort. 

5. Remove the apparatus from the body and 
place properly in carrying case. 

CARE OF BREATHING APPARATUS 
AT STATIONS 

1. Sterilize facepiece by cleaning t h o r -
ou^ly with a germicidal solution such 
as aqueous Zephiran 1:750 solution or 
Staphene solution. 

2 . Replace cylinder: 

a. Disconnect the coupling nut of the 
high-pressure hose from the cylinder 
valve, using the o p e n - e n d wrench 
provided with the apparatus. 

b . Release the cylinder clamp drawbolt 
and remove the cylinder. 

c . Replace cylinder with a fully charged 
one and connect the apparatus high-
pressure hose, making certain that 
the regulator is positioned properly. 

d. Before putting in case, make sure the 
pressure is released from the reg­
ulator and hose by opening and clos­
ing the by-pass valve, making sure 
the main line (yellow) handwheel is 
locked open. 

3 . Place the apparatus in the case with the 
back plcte flat at the bottom, folding the 
harness over the cylinder. Arrange the 
high-pressure h o s e so that it i s not 
distorted, and put the facepiece on the 
side. 

4 . NEVER USE ANY LUBRICANT ON ANY 
PART OF THE APPARATUS, AND 
ALWAYS KEEP ALL PARTS ENTIRELY 
FREE FROM OIL AND GREASE. 

6. Place facepiece in the proper place in the 
carrying case. 
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SELF-GENERATING OXYGEN MASK 

FORTY-FIVE MINUTE 

I -

Unlike the conventional type of breathing 
apparatus which e m p l o y e s cylinders of 
oxygen or compressed air under high pres­
sure, this apparatus evolves or generates 
its own oxygen. It operates independently 
of the outside air and provides complete 
respiratory protection in oxygen-deficient 
or highly gaseous a t m o s p h e r e s . The 
wearer breathes into the facepiece through 
the exhalation tube into the canister. The 
exhaled breath is purified of carbon dioxide 
and replenished with oxygen as it passes 
through the c a n i s t e r , and i s then r e -
breathed . This mask provides protection 
for forty-five miautes. (See Figures 9 and 
10). 

Facepiece' 

Courtesy Mine Safety Appliances Co. 

Figure 9 

Chemox 45-minute mask 

Fdcepiece Housing 
and Check Valves 

Exhalation Breathing 

Breathing Bag 

Inhalation Breathing Tuhe 

Courtesy Mine Safety Appliances Co. 

Figure 10 

Cross-section diagram of Chemox 45-r.iinute 
mask 

The apparatus consists of a facepiece, 
breathing tubes, breathing b a g , breast-
place, canister holder, harness straps and 
a manual t i m e r , all focalized around a 
central casting just above t h e canister. 
The facepiece valve a s s e m b l y , located 
i m m e d i a t e l y below t h e facepiece, is 
equipped with a p r e s s u r e -relief valve. 
This is a one-way valve that acts as a man­
ual p r e s s u r e - r e l e a s e valve when the 
breathing bag becomes over-inflated. This 
assembly also contains the exhalation and 
inhalation valves which control the direc­
tional flow into and out of the breathing bag. 
The breathing bag serves as a reservoir 
for the evolved oxygen, and at the same 
time acts as a coolsr for the air coming 
from the canister. 
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The chemicals in the canister purify the 
exhaled breath by absorbing the c a r b o n 
dioxide and generating fresh oxygen for 
breathing, l^e resultant chemical action 
liberates considerable heat in the canister. 
The wearer is protected from this heat by 
insulation on the breastplate. 

The chemicals in die canister are cap­
able of releasing a high percentage of oxy­
gen when they b e c o m e damp from t h e 
moisture in the breath. The rate of release 
is g o v e r n e d by the amount of moisture 
introduced by breathing. F o r breathing 
purposes, the water vapor in the exhaled 
breath is sufficient to liberate enough oxy­
gen for comfortable breathing. Any excess 
moisture that enters the canister will cause 
a sudden reaction and rapid liberation of 
oxygen. Therefore, do not introduce water 
into either a used or unused canister except 
to dispose of it, and then only in a manner 
which will be described later. 

PUTTING ON SELF-GENERATING OXYGEN 
MASK 

The following are the consecutive steps 
in putting on the apparatus before entering 
a toxic atmosphere. The apparatus must 
always be put on in fresh a i r . 

1. Unfasten and s t r a i g h t e n all harness 
straps. 

2 . With one hand, grasp the apparatus by 
the central casting and drop the face-
piece over the hand holding the appa­
ratus . With the other hand, grasp the 
D -ring assembly where the two large 
web straps join; place the breastplate 
of the canister holder on the chest and 
slip the head through the V -shaped open -
ing formed by the two web straps. See 
Figure 11. 

Courtesy Mine Safety Appliances Co. 

Figure 11 

Putting on apparatus 

3 . Continue to hold the apparatus on the 
chest with one hand, and with the other 
reach around the body at one side and 
grasp the free end of the web strap on 
that side. Bring the end of the strap 
under the arm and snap into the D-ring 
located on the top side of the breast­
plate. Repeat this procedure for the 
other strap. 

4. Adjust the position of the apparatus on 
the body by means of metal slides lo­
cated on the web harness straps. This 
adjustment can also be accomplished by 
twisting the straps to obtain the proper 
length. The position of the apparatus on 
the body should be such that when the 
facepiece is put on the breathing tubes 
will permit free head movement. 
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5. Attach the waist s t r a p to the small 
D-ring located on the lower corner of 
the breastplate and pull to a snug fit. 
Then tuck in the waist strap loop. 

6. Remove the metal tear-off cap of the 
canister by pulling the metal tab straight 
out, then straight back across the top of 
the cap, exposing the copper foil seal 
which is the air-tight seal for the canis -
ter . Make sure that the metal and card­
board discs are removed exposing the 
copper foil seal. (See Figure 12). 

Screw t h e handwheel down far enough 
for the bail to be swung outward, swing 
the bail outward and swing the canister 
fiilly into the canister holder with the 
smooth side toward the front. The can­
ister should be inserted sufficiently so 
that the cooper foil seal is punctured and 
the rubber gasket fits snugly against the 
V-shaped recess in the plunger casting. 
Screw the handwheel clockwise until It is 
tight against the canister. The canister 
must be inserted with the smooth side to 
the front. See Figu. . 13. 

Courtesy Mine Sofety Appliances Co. 

Figure 12 

Removing metal tear-off cap of canister 

Courtesy Mine Safety Appliances Co> 

Figure 13 

Inserting canister in apparatus 

Pull out the facepiece straps so that the 
ends are at the buckles; grip facepiece 
between thumb and fingers. Insert chin 
well into the lower part of the facepiece 
and pull t h e headbands back over the 
head. See Figure 14. 
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Courtesy Loudonville, 0 . , F.D. 

Figure 15 

Adjusting headband pad 
Courtesy Mine Safety Appliances Co. 

Figure 14 

Putting on facepiece 

To obtain a f i r m and comfortable fit 
against the facepiece at all points, adjust 
headbands as follows: 

a. See that straps lie flat against head. 
b . T i g h t e n lower or "neck" straps. 
c. Tighten the "side" straps. (Do not 

touch forehead or front straps). 
d. Place both hands on headband pad and 

push it toward the neck. See Figure 
15. 

e . Repeat operations b and c . 
f. Tighten forehead or "front" strap a 

few notches if necessary. 
g. Check the tightness of the facepiece 

fit by squeezing the breathing tubes 
and inhaling. The facepiece should 
collapse on the face if the seal is 
satisfactory. 

8. Squeeze both breathing tubes with one 
hand, and break the seal of the facepiece 
against t h e cheek with fingers of the 
other hand. Inhale; then r e l e a s i n g 
facepiece with breathing tubes, exhale 
into the apparatus. See Figure 16. This 
must be done in fresh air . Repeat this 
procedure until the breathing bag is in­
flated. In order to be certain the can­
ister is generating oxygen, depress the 
pressure-relief valve and force the air 
from the breathing bag; then reinflate 
t h e breathing bag b j the method de­
scribed above. In cold weather, starting 
the proper c h e m i c a l reaction in the 
apparatus will require more inhalations 
from the outside air , with exhalations 
into the canister. The best procedure 
is to continue alternately inflating the 
breathing bag fully, then deflating it with 
the elbows, u n t i l a total of aoout 15 
exhalations have been put through the 
canister. 
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Courtesy Mine Safety Appliances Co. 

Figure 16 

Starting apparatus 

9. To check t h e complete apparatus for 
tightness: 

a. Grasp the lower end of the inhalation 
(left) breathing tube and squeeze it 
tightly. I n h a l e . If the facepiece 
collapses the facepiece seal is tight 
enough and the exhalation valve is 
functioning properly. This will also 
test the upper part of the inhalation 
breathing tube for leaks. 

b . Continue to squeeze the lower end of 
the inhalation (left) breathing tube. 
Depress the pressure-relief valve 
button. It should then be possible 
to exhale through the valve. While 
holding the button down, inhale; if the 
facepiece collapses as a b o v e , the 
relief valve is functioning properly. 

c. Release the inhalation (left) tube and 
squeeze the lower end of the exhala­
tion (right) breathing tube. Inhale 
and then exhale forcibly. The exhaled 
air should be forced out between the 
face and the facepiece only; this will 
indicate that the inhalation valve is 
functioning properly and the upper 
end of the exhalation tube is free of 
leaks. 

d. With the bag well inflated, grasp the 
upper ends of both breathing tubes 
and depress both sides of the breath­
ing bag wi th the e l b o w s . If the 
breathing bag does not deflate, the 
complete apparatus is airtight. 

IF A LEAK OR DEFECT IS INDICATED 
IN ANY ?ART OF THE APPARATUS, IT 
SHOULD BE CHECKED AND THE CON­
DITION CORRECTED BEFORE USE. 

10. Breathe normally; the apparatus w i l l 
furnish enough oxygen to meet most 
breathing requirements. 

11. Since the a p p a r a t u s has a forty-five 
minute service life at hard work in an 
irrespirable a t m o s p h e r e , it will be 
necessary to determine t h e length of 
time r e q u i r e d to return to fresh air 
from the working place and set the timer 
accordingly. The timer dial is cali­
brated in minutes. Turn the pointer 
clockwise to the number of minutes left 
after deducting the time for exit; the 
timer will then be properly set. For 
example, if it will take ten minutes to 
return to fresh air, deduct ten minutes 
from f o r t y - f i v e and set the timer at 
thirty-five. The bell on the timer will 
ring when the pointer returns to zero, 
at which time the wearer has ten min­
utes to return to fresh air. 
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PRECAUTIONS AND PRACTICES 

1. There is no need to purge nitrogen man­
ually from this apparatus, since more 
oxygen is produced than will be used. 
To relieve excess pressure, depress 
the pressure-relief valve on the valve 
housing at the bottom of the facepiece. 

2 . In addition to the timer there are two 
other indications that the canister is be­
coming expended: fogging of the lenses 
on inhalation and increased resistance 
on exhalation. These two indications 
will not normally a p p e a r until after 
forty -five m i n u t e s of use, but under 
conditions of extreme hard work may 
become noticeable. The l e n s e s will 
clear on inhalation until the canister is 
almost expended; then the lenses will 
begin to fog. Do not confuse excess 
breathing-bag pressure w i th canister 
resistance. If the pressure-relief valve 
relieves excess breathing-bagpressure, 
and exhalation resistance is still pre­
sent, the canister is about expended. 
If either of these two indications appear, 
return to fresh air . 

AFTER USE 

As soon as it is safe to remove the face-
piece, this should be done by grasping it 
at the "snout" with the hand and pulling 
forward and upward off the head and face. 
(See Figures 17a and 17b.) 

To remove the canister, turn the hand-
wheel down, swing bail outward and remove 
the canister with the hand suitably protected 
by a glove o r other covering, since the 
canister may be hot. 

Courtaty L o u ^ n v i l U , 0 . , F.D. 

Figure 17A 

Courtesy LoudonvilU, 0., F.D. 

Figure 17B 

Removing mask 
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Upon return to quarters, after the mask 
has been in service, the used canister may 
be disposed of as follows: 

1. Allow the canister to cool. Ordinarily 
this will take place while returning to 
quarters. 

2. Place the canister on the floor, smooth 
side up, and gash it with an axe that has 
been wiped clean of oils, greases or 
other materials. Two cuts can be made 
with the ax**, one on each side of center. 
Keep your face away from the open can­
ister; it contains caustic chemicals. 

3 . Place the canister in a bucket 2/3 full 
of clean water. When the c h e m i c a l 
reaction or agitation stops, rinse the 
canister off with clean water. Pour the 
bucketful of water c a r e f u l l y down a 
sewer or drain. This water will now be 
a caustic solution and will irritate the 
skin if allowed to come into contact with 
it. 

After use, tbefacepiece of the apparatus 
should be sterilized us ing a germicidal 
solution such as aqueous Zephiran 1:750 
solution or Staphene solution. Allow t < 
facepiece to hang down while cleaning, so 
no liquid enters the v a l v e assembly or 
tubes. Immediately a f t er sterilization, 
wipe the facepiece dry and replace on the 
apparatus for service. 

GENERAL CARE 

A canister should not be carried in the 
canister holder M île it is in the carrying 
case. Each carrying case should contain 
two canisters and the mask at all times. 
When a canister has been removed from 
the canister holder it should not be used 
again. Care should also be taken that can­
isters do not come in contact with oils and 
greases: The chemicals in a canister are 
capable of generating and releasing highly 
concentrated oxygen that could start com­
bustion . 

Do not tie a rope to the D-ring on the 
harness strap of the mask. 

The inhalation and e x h a l a t i o n check 
valves can be removed from the facepiece 
and brea th ing tube by disconnecting the 
toggle clamps, r e m o v i n g the breathing 
tubes, and sliding the v a l v e s out. The 
valves should be checked periodically for 
corrosion and replaced if n e c e s s a r y . 
These valves are marked "in" for inhalation 
and "ex" for e x h a l a t i o n , and should be 
inserted in the r e s p e c t i v e openings in 
reassembly. 

This type of ureathing apparatus should 
not be used under water, such as in pools, 
lakes or ponds. 

As a part of the general care, there 
should be a periodic check of the plunger 
and plunger casting (the part w^ich pierces 
the canister) for cleanliness and free move­
ment of the plunger. The tightness of the 
apparatus' should also be checked periodi­
cally, using the procedure outlined in 9 
under "Putting On Self-Generating Oxygen 
Mask". 

When any part shows evidence of failure, 
it should be replaced immediately with a 
new part. Damaged apparatus should be 
returned to the factory for repair. 
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SELF-GENERATING OXYGEN MASK 

THIRTY MINUTE 

This mask, like the one previously de­
scribed, is a canister type which evolves 
or generates its own oxygen. (See Figure 
18.) Thus it is independent of the outside 
a i r . The wearer's breath passes into the 
facepiece and through the exhalation tube, 
into the canister. The exhaled breath is 
purified of carbon dioxide and replenished 
with oxygen as it passes through the canis­
ter and is then rebreathed. (See Figure 19.) 
This mask will provide respiratory pro­
tection for thirty minutes. 

Courtesy Mine Safety Appliances Co. 

Figure 18 

Chemox SO-minute mask 
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Courtesy Mine Safety Appliances Co. 

Figure 19 

Cross-section diagram of Chemox 30-minute 
mask 

The apparatus consists of a facepiece, 
breathing tube, Qxtth the inhaled and exhaled 
air pass through this one tube), breathing 
bag, breastplate canister holder, manual 
timer, and harness straps, all focalized 
around a central housing just above t h e 
c a n i s t e r . An automatic pressure -relief 
valve is located in the central housing on 
the inhalation side of the breathing bag. 
This is a one-way valve; it operates auto­
matically when the breathing bag becomes 
over-inflated. Also located in the central 
housing are the quick-starting housing — 
a unit that activates the apparatus instantly 
in low temperatures — and the exhalation 
and inhalation valves which control the dir­
ectional flow into and out of the breathing 
bag. The breathing bag serves as a r e s ­
ervoir for the evolved oxygen. 

file:///IloN
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The timer, located in the central hous­
ing, is a safety device to inform the wearer 
how long the canister has been in service. 
Since the mask is good for thirty minutes, 
the timer dial is calibrated in minutes from 
one to thirty. Turning the timer knob clock­
wise to thirty winds it . If left untouched 
in this position it will automatically unwind 
with a c o n t i n u o u s movement to zero. 
This will indicate the end of thirty minutes 
and the bell will ring c o n t i n u o u s l y for 
17 seconds. The timer is entirely inde­
pendent of the apparatus and will continue to 
unwind even though the apparatus is not in 
use. 

The canister on this mask is different 
in appeatance than the canister used on the 
regular self-generating type in that it is 
cylindrical in shape and has an opening on 
each end. The chemical in this canister is 
the same as in the other canister, so the 
same precautions should be taken a s to 
introduction of water or moisture into the 
canister. 

The chemical in the canister purifies the 
exhaled b r e a t h by absorbing the carbon 
dioxide and generating fresh oxygen for 
breathing. This chemical action generates 
considerable h e a t in the canister. The 
wearer is protected from this heat by in­
sulation on the breastplate and by a cooling 
elbow incorporated in the canister holder 
to cool the evolved oxygen before it enters 
the breathing bag. 

PUTTING ON THE MASK 

Tlie following are the consecutive steps 
in putting on the apparatus before entering 
a toxic atmosphere: 
1. Unfasten and s t r a i g h t e n all harness 

straps. 

2. Grasp the apparatus at the top of the 
canister holder with one hand. With the 
other hand grasp the harness D -ring as -
sembly where the two large nylon straps 

join. P l a c e the breastplate canister 
holder over the chest and slip the head 
through the V-shaped opening formed by 
the straps. 

3 . Continue to hold the apparatus on the 
chest with one hanr' and with the other 
reach around the body and grasp the free 
end of one strap. Bring the end of the 
strap under the arm and snap into the 
D-ring located on the top side of the 
breastplate. Repeat this procedure for 
the other strap. 

4. Adjust the position of the apparatus on 
the body by means of the metal slides 
located on t h e harness straps. This 
adjustment can also be accomplished by 
twisting the straps to obtain the proper 
length. The position of the apparatus on 
the body should be such that when the 
facepiece is put on, the breathing tube 
will permit free head movement. 

5. Attach the waist strap to the small D-
ring located on the lower corner of the 
breastplate and pull it up to a snug fit, 
tucking in the loose ends. 

6. Open the canister holder by pressing on 
both the pawls at the top and pulling the 
lever arms outward. 

7. Remove the two canister caps by insert­
ing each end in the opener at the bottom 
of the canister holder and pulling upward 
(as in removing a bottle cap). 

8. Make s u r e the canister-holder lever 
arms are fiiUy at their bottom position 
and insert the canister in the canister 
holder with the top of the canister at the 
top of the canister holder. Note: The 
canister label has an arrow pointing to 
the top and reads: This end up. 

9. Close the canister lever arms securely. 

10. Connect the coupling nut on thefacepiece 
tube to the mating thread on the upper 
main housing. 
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11. After the facepiece h a s been donned, 
check the tightness of the fit by squeezing 
the breathing tube tightly and inhaling 
gently. The facepiece should collapse 
on the face if the seal is satisfactory. 

12. The apparatus is started by one of two 
methods, depending upon whether a quick 
s t a r t cartridge is used. For either 
method leave the automatic pressure-
r e l i e f valve (on side of upper main 
housing) in the normal starting position. 

Without a quick-start cartridge proceed 
as follows in fresh air . 

a. Squeeze breathing tube with one hand, 
break the seal of the facepiece at the 
cheek with a finger of the other hand, 
and inhale deeply. 

b . Release facepiece, t hen breathing 
tube, and exhale into the apparatus. 

c. Repeat a. and b . until the automatic 
pressure-relief valve dumps air . 

d. Force the air from the breathing bag 
through the pressure-relief valve by 
squeezing the bag with both hands. 

e. R e p e a t operations a . , b . , a n d c . 
until breathing bag is fully Inflated. 

If normal starting i s to be used, the 
apparatus should be stored and started 
at temperatures above 32° F . When the 
apparatus is stored and started at tem­
peratures above 32° F . , the wearer n.ay 
enter and wear the apparatus down to a 
temperature of -20° F . When starting 
the a p p a r a t u s at temperatures near 
freezing, more inhalation from the out­
side air, with the exhalation into the can-
idter, may be required to produce the 
proper chemical reaction. The b e s t 
procedure is to keep fully inflating and 
deflating the bag until a total of about 
15 exhalations have been put through the 
canister. 

The quick-start cartridge may be used 
Ayith the following procedure: 

a. Remove cartridge from metal con­
tainer . 

b . Remove cartridge -holder cover from 
front of main housing by unscrewing 
it. 

c . Insert cartridge: the solid side with 
the brass percussion cap goes to the 
front (away from body). 

d. Replace cover, screwing it in tight. 
e . With facepiece well fitted, strike the 

cartridge cover a sharp rap with the 
heel of the hand. (See Figure 20.) 
Oxygen will evolve automatically to 
inflate the bag fully, and some excess 
will vent automatically. N o t h i n g 
further is n e c e s s a r y to start the 
apparatus. 

Courtesy Mine Sofety Appliances Co. 

Figure 20 

Starting the half-hour Chemox 
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13. Regardless of the starting method, a 14. Breathe normally; the apparatus w i l l 
tightness test should be performed on f u r n i s h enough oxygen to meet any 
the unit as follows: breathing requirements. 

Set relief valve in the test position. 
This closes the valve so that auto­
matic venting does not take place. 
With the bag fully inflated, grasp the 
breathing tube tightly and depress 
both sides of the breathing bag with 
the elbows. If the hag does not de­
flate, the complete apparatus is tight. 

15. Set the knob of the timer at 30. When 
the pointer end of the knob returns to 
zero, the bell will ring continually for 
17 seconds. The wearer should then 
return to fresh a i r . 

16. The facepiece of this mask contains a 
s p e a k i n g diaphragm permitting com -
munications. 

I( 

IF A LEAK IS DETECTED, IT SHOULD BE 
CORRECTED BEFORE USE IN A TOXIC 
ATMOSPHERE. 

c . Reset relief valve to normal position, 

PRECAUTIONS AND PRACTICES 

The proper care of this apparatus and 
safe disposal of the canister are the same 
as with the regular self-generating oxygen 
mask previously described. 

AUDIBLE COMMUNICATION WITH 
RESPIRATORY PROTECTIVE EQUIPMENT 

Mostfacepieces on respiratory protec­
tive equipment of late manufacture are fur­
nished with a speaking diaphram. Without 
such a speaking diaphragm, audible com­
munication between wearers of respiratory 
equipment is inadequate at best, and at 
times may be impossible. Facepieces with 
an exhalation valve provide some measure 

of voice transmission through this valve, 
and even those without exhalation valves 
permit an extremely limited transmission 
through the rubber facepiece. However, a 
greater degree of audible transmission is 
provided by modern scientifically designed 
speaking diaphragm s. 

TRAINING SUGGESTIONS 

1. Wear mask for a short period in fresh 
air, and do some work or exercise. 
This will allow you to become accus­
tomed to the mask and learn the breath­
ing technique. 

2 . Wear mask in gas and smoke to become 
familiar with conditions where gas and 
smoke exist. 

3 . While wearing mask in gas and smoke, 
do some work. It is under these condi­
tions that the mask will be used. 

4 . Practice donning mask with helper and 
without helper. 
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SUMMARY 
It is recommended that squadmen using 

gas masks always work in pairs and be in 
constant audible communication with each 
other, 

The squadman who needs a mask should 
not run to the truck for it; the mask should 
be brought to h im if possible. A mask 
should not be donned when a person is short 
of breath. 

The h a r n e s s straps, on all masks, 
should be previously extended to f i t the 
largest man who may wear the apparatus. 
Masks having the slower type of adjusting 
harness strap can be quickly adapted to fit 
a smaller man by twisting these straps. 

After working in areas of highly toxic 
chemicals, gases or radioactive material, 
it is advisable not to remove the mask upon 
return to fresh air until the contaminant 
has been removed from the clothing. 

In donning the facepiece of any mask 
the headband straps should be ti^tened by 
pulling these straps straight back as shown 
in Figure 21, and not outward from the side 
of the head as shown in Figure 22. 

Extra tanks and/or canisters should be 
carried on emergency apparatus. A guide 
line or rope should not be tied to the har­
ness or D-ring of the mask. When a guide 
line is used, it should be fastened around 
the squadman's body before the mask is 
donned. 

Where g a s masks are not in regular 
use, they should be removed from their 
carrying cases periodically and donned by 
personnel. This will prevent the materials 
in the mask assembly from becoming stiff 
or hardened from lack of use, and keep them 
pliable. 

Courtesy Loudonville, 0 . , F.D. 

Figure 21 

Tighten straps like this. 

Courtesy Loudonville, 0 . , F.D. 

Figure 22 

Do not tighten straps like this. 
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CHAPTER XVIII 

ELECTRICAL EMERGENCIES 

INTRODUCTION 

A squadman is not presumed to be an electrician nor an electrical lineman, but his 
duties may require him to face situations involving electrical equipment or wiring. There­
fore he should be able to recognize electrical hazards and should know the proper action 
to take. 

Saving property alone never justifies the risk of a man's life. Where life is involved, 
the urgency is greater; necessity prompts the squadman to act in the face of great danger. 
However, he should THINK before he ACTS. Moreover, unless he KNOWS what he is 
doing, he should seek help from a qualified person. Electric power has become so common 
that facilities for supplying electricity are present in almost every part of every com­
munity . Emergency and rescue squad personnel can prepare themselves to deal with 
electrical hazards by learning methods for handling electrical equipment and wiring. 

The information in this chapter is merely suggestive. It is the responsibility of the 
department head, or the emergency squad officer, to reach an agreement with the ap­
propriate officials of the local power company as to procedures to Ix? followed in an emer­
gency involving the company's property and equipment, o r any other property where 
electrical equipment or wiring is concerned. All squadmen, and all power-company 
employees who a r e subject to call when an emergency occurs, should be thoroughly 
familiar with whatever procedure has been mutually approved. In many cities a power-
company unit responds to each emergency where electrical hazards may be encountered. 
Regardless of this policy, someone must call the power company immediately when any 
emergency involves electrical hazards within the company's area. The squadman r e ­
questing assistance from the power company must clearly inform the receiver of the call 
as to the electrical equipment involved (transformer, overhead wires, -nderground cables, 
etc.) and its location. This will facilitate service and make for maximum cooperation. 

RECOGNIZING THE DANGER 
All w i r e s are potentially dangerous. 

Fallen, energized wires are an extreme 
hazard to anyone who is not familiar with 
electrical b e h a v i o r in wires uitder the 
stress of a ground or short circuit. The 
actual threat to life is determined by the 
amount of current or amperage that flows 
through a person's body. 

The pressure applied to cause a current 
or amperage to flow is c a l l e d voltage. 

Under some circumstances, a very low 
voltage can send enough current throug' a 
person's body to cause serious injury or 
death. This is particularly true if the per­
son is standing on the ground or on a well-
grounded structure. The flow of current 
is from a wire to the ground. Anything or 
anyone within this path m a y become the 
conductor for the current from the point of 
contact on the wire or electrically charged 
object to the point of contact on the ground. 
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CHARGED GROUND NEAR A FALLEN «V|RE 

It is dangerous even to a p p r o a c h a 
fallen wire. Distribution or transmission 
wires, in particular, may energize the 
ground for a considerable area around the 
point where they make c o n t a c t . It is 
impossible to give specific rules or dis­
tances, since the danger area will vary with 
the voltages involved and with ground con­
ditions . The hazard is much greater during 
damp or rainy weather. 

CIRCUIT BREAKERS 

Wires lying on the ground may be de-
energized one moment and energized the 
next. While e n e r g i z e d they may whip 
around, and this is an additional hazard. 

Self-operating devices protect most power 
systems from surges and grounds. These 
devices open a circuit when it is overloaded 
or shorted and then, in a matter of seconds, 
automatically close the circuit. The setting 
on this equipment may vary from one to 
four seconds. 

INVISIBLE DANGER 

Energized wires lying on the ground or 
across a vehicle may show no evidence of 
being live, yet touching the wire or the ve­
hicle may be fatal. If an electric wire 
should fall across a fence or telephone wire, 
they are as dangerous as the live wire it­
self and the same p r e c a u t i o n s must be 
taken. 

ACTING IN AN EMERGENCY 

The only completely safe thing to do with 
fallen wires is to stay clear of them and 
call the power company. In some cases, 
however, waiting for the power company 
crew may mean the difference between life 
and death. Therefore, it is essential for 
rescue squad personnel to have a reason­
able working knowledge of the electrical 
hazards and emergency situations that may 
c o n f r o n t them in each community they 
service. 

If w i r e s are down, on arrival at an 
emergency proceed as follows: 

Radio for the power company and move 
the crowd back from the danger zone (at 
least one span each way hrom the break or 
the sagging wire.) This is necessary for 
several reasons. 

1. The spans of wire adjacent to the trouble 
may have been weakened. 

2.. Any movement of the wires in trouble, 
caused by the wind or rescue work, may 
burn other wires down. 

3 . Wires on the ground may bum through 
at some point and the ends may curl up, 
roll along the ground, and cause injury 
to someone. 

Burns, electric shocks, or eye ir.juries 
from electric flashes may occur even 
though a person is not in direct contact 
with the wires. Therefore, do not per­
mit anyone to stand near weak or broken 
wires. 
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EMERGENCIES INVOLVING VEHICLES 
In case of a motor vehicle, the rubber 

tires may insulate the vehicle from the 
ground, so that although the vehicle itself 
may be charged, there will be no current 
flowing from the vehicle to the ground. In 
such case, passengers in the vehicle will 
be relatively safe if they remain in it. A 
person touching the vehicle while standing 
on the ground will complete the circuit from 
the vehicle to the ground, creating a path 
of current flow through his body which can 
often prove fatal. 

An example is that of a woman whose 
car became energized from a fallen wire 
as the result of hitting a iig^t pole. In her 
fright, she jumped out of her car. After 
moving away from the car, she realized 
she had left her purse in the seat of the car. 

She returned to the car and, upon touching 
the door, was instantly electrocuted. 

Charged Emergency Apparatus 

If either metal or wood aerial ladders 
come in contac t with overhead electric 
wires, or should these wires fall across the 
apparatus, a person will be relatively safe 
providing he DOES NOT make contact with 
the apparatus and the ground at the same 
time. If the equipment is believed to be in 
contact with a live wire, and you must get 
off, DON'T STEP OFF - JUMP OFF. Your 
hands, feet, and body must clear the vehicle 
completely before you touch the ground. 
From the moment that you contact, the 
ground, you must not again touch the 
vehicle. 

HANDLING ENERGIZED WIRES 

If a dry rope is thrown from a reasonable 
distance over wires carrying high voltage, 
the person throwing it will not be harmed. 
If the rope is wet when placed in contact 
with energized wires, the man can receive 
a shock which may prove fatal. 

Polypropylene rope is completely non-
conductive. It will not absorb moisture. 
This type of rope is ideal for u s e with 
electrical hazards. 

ROPE-AND-WEIGHT TOOL 

If action is necessary to remove a wire 
from a victim, a rope-and-weight tool can 
provide a means to handle wires safely in 
any weather. However, the squadmen must 
be thoroughly trained in its use. Men who 
can throw the weights efficiently will be 
able to pick up a live wire with relative 
safety, regardless of the position in which 
it falls. 

Tills rope tool consists of two weights, 
each weighing a p p r o x i m a t e l y one-half 
pound, attached one to each end of a 100-
foot, one-quarter-inch rope. (See Figure 
1.) The rope must be ficee of any metallic 
substance, to be safe in use. Any emer­
gency unit can make this devices for little 
cost. It is recommended that one be in 
service on each unit in operation. 

fr^ 
•100' J 

J£ 

Hib. WEIGHT 

^ 

K lb. WEIGHT 

Figure 1 

Tool made with rope and two weights, for 
handling live wires 
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USING THE ROPE 

Emergency squadmen should be trained 
in the use of the weighted rope. Only prac -
tice can make them proficient in handling 
live wires safely in this manner. 

<S3s 

Figure 2 

Hot stick 

With this tool a squadman can gain con­
trol of a fallen wire without getting near the 
wire. After the rope is in contact with the 
wire, approved and a d e q u a t e insulating 
equipment will allow him to move the wire 
by pulling on the rope. A pair of approved 
lineman's rubber gloves and g l o v e pro­
tectors, and a lineman's "hot stick", tested 
for use on high v o l t a g e , are required. 
(See Figure 2.) With this equipment the 
wire may be moved as follows: 

1. Clear all persons out of the danger area, 
as described earlier. 

2. Put on lineman's rubber gloves and glove 
protectors. 

3 . Stand opposite the point to which you want 
to move the wire and a p p r o x i m a t e l y 
thirty feet from the wire. 

4. Toss one end of the weighted rope under 
the wire to a point about equal to your 
distance from the wire, on the other 
side. (See Figure 3.) 

5. Toss the other end over the wire so that 
it lands near the first weight thrown. 

Figure 3 
Man throwing rope with weights 

6. Pick up the two weighted ends "with the 
hot stick, and drag the wire out of the 
way. (Be sure the wire is guarded.) 

7. Keep in mind at all times that the ground-
may be energized for s o m e distance 
around the fallen conductor. 

It must be remembered that any fallen 
wire is dangerous and t h a t it can mean 
instant death to the poorly trained emer­
gency rescue squadman. However, when 
a human life is involved, squad personnel 
will have to take immediate rescue action. 
In such situations the action taken will be 
founded on past experiences and training. 
Here every second counts, yet caution must 
be exercised so that the seriousness of the 
o r i g i n a l e m e r g e n c y is not increased 
because of the over-zealous action taken by 
a squadman or other person nearby. 
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HOT STICKS 

Hot sticks are specially designed tools 
used principally by electric company line­
men to manipulate energized conductors 
into a desired position. They are specially 
treated by the manufacturer to p r e v e n t 
moisture from penetrating the wood. They 
should be kept in a compartment or other 
container on the rescue truck to prevent 
damage while in storage. They should be 
inspected at regular intervals by someone 
who knows their construction even if they 
have not been used since the last inspection. 

REMOVING VICTIM FROM WIRE 

When a p e r s o n is found lying on an 
energized wire, and the wire is not entan­
gled around the victim, a quick method to 
rescue him is to employ a hot stick to push 
or pull him from the wire. While the vic­
tim is being removed from an energized 
line he may receive additional burns, but 
this is not as serious as having him remain 
in contact with the energized conductor. 

In cases w h e r e hot s t i c k s are not 
available, an alternate procedure may be 
applied. 

Use a long, dry rope (of a type referred 
to in Figure 1) to loop around some part of 
t h e victim's body in a manner that will 
perm it dragging the victim from the danger 
area. This a l t e r n a t e procedure may 
require the squadman to perform the rescue 
operation from a position much closer to 
the victim and/or the wire than the maxi­
mum distance allowable when hot sticks are 
employed. Here the rescue worker must 
perform this act, taking all necessary pre­
cautions to prevent his body o r clothing 
from making contact with the victim's body, 
or clothing, or the wire itself. These pre­
cautions are necessary until the victim has 
been removed from the danger area. By­
standers should be ordered to remain at 
least a minimum of one hundxcd feet away 
from the victim. This will prevent them 
from c o m i n g into contact with anything 
which may be energized, thus eliminating 
the chance of additional victims. 

FIRST AID AFTER RESCUE 

I ; The rescue worker should stay as far away 
from the victim or the wire as the hot stick 
will permit. If additional help and another 
hot stick are available, they may be em­
ployed in the rescue operation. One man 
may hold the live wire immobile while the 
other man moves the victim from contact 
with the wire. This additional assistance 
can prevent the end of a live wire from 
whipping in a manner similar to thdt of an 
unattended garden hose that is discharging 
water from an open nozzle. Also, by keep -
ing the wire in contact with the ground, the 
exposure of a victim to additional shock and 
burns is kept to a minimum. 

In cases where artificial respiration is 
required, it should be started at once after 
the victim has been released from contact 
with the wire. Resuscitation should con­
tinue until the victim has recovered or until 
a member of the medical profession has 
pronounced him dead. The treatment of any 
bums from electric shock should be the 
same as that described for any burn case. 

Closed-chest heart compression may 
also be needed. The signs that establish 
when to start this procedure are described 
in Chapter XII, " C l o s e d - C h e s t Heart 
Compression". 
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CHAPTER XIX 

CUTTING TORCHES 

INTRODUCTION 

On many occasions, rescue and emergency squads are called upon to rescue victims 
trapped or confined by metal. The cutting torch provides a method of making an effective 
rescue. In view of the evident importance of this tool, it is essential that every squadman 
be familiar with its correct use, with its limitations, and with its care . The foUovtng 
paragraphs provide this information. 

CUTTING TORCHES AND EQUIPMENT 

The oxy-acetylene cutting torch can be 
used for cutting steel, wrought iron, and 
other ferrous metals. The equipment is 
usually portable. It includes two separate 
tanks: one for oxygen and one for acetylene. 
Hose, regulators, gauges, cutting torch, 
lighter, goggles, extra tips, tip cleaners, 
wrench, leather gloves, and yellow and 
w h i t e chalk must be i n c l u d e d in t h e 
equipment. 

There are s e v e r a l companies which 
manufacture good cutting torches and equip­
ment. However, since space is limited, 
this manual cannot list all of them. 

In selecting cutting equipment for the 
emergency squad, it is advisable to obtain 
one s i m i l a r to the a s s e m b l y shown in 
Figure 1. This is a sturdy outfit which 
will cut efficiently and economically. Its 
tough construction gives it a long life, and 
it can be used with the small portable tanks. 

The complete outfit includes: 

1 Cutting Torch (90O head) 
4 Cutting Tips, sizes 1, 2 , 4, and 6 
1 Two-Stage Oxygen Regulator 

(0-200 lb. and 0-3000 lb . , with 
2-^-inch gauges) 

1 Two-Stage Acetylene Regulator 
(0-30 lb. and 0-400 lb . , with 
2-^-inch gauges) 

1 Wrench (5-way) 

RECOMMENDED ACCESSORIES 

1 Pair of Goggles 
1 Flint Lighter 

25* 1/4" Twin Line Hose 
4 Hose Connections (2 oxygen and 2 

acetylene.) 
4 Hose Ferrules 
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Courtesy Notional Wolding Equipmont G-. 

Figure 1 

Cutting outfit 

ASSEMBLING CUTTING TORCH AND HOSE 

The cutting torch consists of a handle, 
or torch body, to one end of which may be 
attached any one of the various cutting tips, 
which range in s i z e from 0 to 8. (See 
Figare 1). On the opposite end are two 
valves which control the rate of flow of 
oxygen gas and acetylene gas into the torch. 
The rubber hoses supplying the two gases 
are attached to these valves. 

threads. Oxygen connections have right 
hand threads. 

The acetylene tanks and hose connections 
of all makes of t o r c h e s have left-hand 

A good wrench should always be used to 
tighten torch parts and hose connections; 
never use pliers. It is important to keep 
the packing nuts fairly tig^t on the torch 
valves so diat the valve setting does not 
change while the torch is in use. Always 
use an open-end wrench. Valves that turn 
too easily are l i k e l y to be accidentally 
thrown out of adjustment when they brush 
against something. 
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OPERATING PRESSURE REGULATORS 

The rubber hoses from the torch fasten 
to two pressure regulators, one regulating 
the pressure of the acetylene gas in the 
acetylene hose, and one regulating the pres -
sure of the oxygen gas in the oxygen hose. 
It is necessary to keep the pressures of the 
two welding gases constant at all times and 
low enough not to overload the nose. It 
must be remembered that the pressure of 
gases in the cylinders decreases constantly 
while in use. 

By turning the cross bar o r handle of 
either pressure regulator, the desired hose 
pressure can be obtained. The usual pres­
sures are 10 lbs. of acetylene and 30 lbs. 
of oxygen. This pressure is shown on the 
pressure gauge on the regulator. Screwing 
the cross bar in (clockwise) increases the 
hose pressure. Both oxygen and acetylene 
regulators have cross bars witli right-hand 
threads. 

Regulators connect directly on the oxy­
gen and acetylene cylinders; a second pres­

sure gauge on each cylinder indicates the 
pressures within the cylinders. 

Some manufacturers of welding regu­
lators provide a small storage space in the 
center of the cross bars in which are kept 
extra seats, to be used as replacements as 
wear occurs inside the regulators. 

Two rules, if followed, will greatly pro­
long the life of regulators. It should be 
stated here that if the torch "acts up" it is 
quite possible that the regulators are at 
fault. First, always screw the cross bars 
out imtil they are loose, before opening the 
cylinder valves which are located on the 
tops of the oxygen and acetylene cylinders. 
This prevents the suddenly released pres­
sure from overloading and damaging the 
delicate valve mechanism inside the reg­
ulator. Second, lubricate the threads on 
the cross bars with beewax occasionally. 
Never use oil or grease anywhere around 
a gas welding outfit, that is , on any of the 
parts of the apparatus itself. Oxygen under 
pressure will occasionally c a u s e oil to 
ignite if conditions are just right. Oxygen 
alone does not burn. 

SAFE HANDLING OF 

OXYGEN AND ACETYLENE CYLINDERS 

THE OXYGEN CYLINDER 

c -"mmercial oxygen used in cutting is 
stored in steel cylinders. The manufacture 
of all commercial oxygen is controlled by 
the United States Department of Commerce 
to insure safety. The cylinders are made 
of seamless steel with a fusible plug near 
the valve at the top. This plug allows the 
gas to escape at a safe rate in the event that 
the cylinder should be subjected to a dan­
gerously high temperature. Oxygen gas is 
pumped into the steel cylinders to a pres­
sure of about 1800-2000 pounds to the square 

inch. Cylinders are made in various sizes, 
the two most common having a capacity of 
110 and 220 cubic feet of gas, respectively. 
The shut-off valves mounted on the tops of 
the cylinders are of special design because 
of the extremely high pressure they have 
to hold. They have a right-hand thread, and 
when opened should be turned as far as they 
will go. This prevents leakage by causing 
the /alve to seat in the top of the valve body. 
Commercial o x y g e n is usually obtained 
from air and seems much like air in many 
ways, since it is odorless, harmless to 
breathe, and non-inflammable. 
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THE ACETYLENE CYLINDER 

Acetylene gas is stored safely by pump­
ing it into special steel cylinders. It is 
also controlled in its manufacture by the 
Department of Commerce. Unlike the oxy­
gen cylinders which have no liquid or solid 
material whatever inside, t h e acetylene 
cylinders are loosely filled with an asbestos 
absorbent which is saturated with a liquid 
called acetone. Acetone has the ability to 
dissolve acetylene gas u n d e r pressure. 
The result is that when 220 cubic feet of 
acetylene gas is pumped into a cylinder of 
approximately the same size a s the one 
used for oxygen, the pressure is only 250 
pounds to the square inch.. This greatly 
increases the safety of handling and trans­
porting compressed acetylene. The ace­
tone r e m a i n s in the c y l i n d e r as the 
acetylene is allowed to escape during weld­
ing, and is used repeatedly with practically 
no loss. Fusible plugs in both the bottom 
and the top of each cylinder are an additional 
safety factor. The a c e t y l e n e cylinder 
valves are not subjected to as much pres­
sure as the oxygen valves and do not require 
the special sealing feature - the packing 
used in the valves being ample to prevent 
leakage. These valves h a v e right-hand 
threads and should be opened only one and 
one-half turns to allow for rapid shutting 

off in an emergency. They require a special 
square socket wrench which can be obtained 
from the firm supplying the gas. The diam -
eter ofthe threaded outlet for the regulator 
is smaller than that on the oxygen cylinder. 

ATTACHING CYLINDERS 

Before attaching fresh cylinders of gas 
to the welding outfit, the valves should be 
opened slightly and a small amount of each 
gas allowed to e s c a p e . This is called 
"cracking" a tank. Oxygen will not burn 
but acetylene will. One should be certain 
that no open flame is near when the acety­
lene valve is opened. The escaping gas 
blows out any dust or particles of grit that 
may have lodged in the valves during ship­
ment . All fitting must be perfectly clean 
before screwing them on the cylinders. 

As before mentioned, be sure all reg­
ulators are in the "off', or loose, position 
before turning the gas on at the cylinders. 

In turning the gas off at the cylinders 
extreme care should be exercised to make 
certain the valves are completely closed. 
The two torch valves should then be opened 
to "bleed off' the remaining gas in the hose. 
The pressure regulators should then read 
zero. 

USING THE CUTTING TORCH 

All types of cutting torches operate on 
the same principle and are provided with 
tips of various sizes for cutting metals of 
different thicknesses. 

In contrast with the welding torch which 
has a single orifice at the tip, the cutting 
torch has five or more. The center orifice 
is for oxygen only, and is supplied with a 

quick-acting oxygen valve. This central 
oxygen orifice i s surrounded by four or 
more orifices for the oxy-acetylene pre­
heating flames. These pre-heating flames 
are adjusted independently of the oxygen 
cutting valve and, once a d j u s t e d , keep 
burning steadily regardless of whether the 
oxygen cutting valve is opened or closed. 
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One can use the oxygen cutting torch with 
excellent results on any kind of steel or 
wrought iron. Cast iron is somewhat more 
difficult to cut. 

First select a cutting tip of suitable size 
for the thickness of metal which is to be 
cut. A tip with an oxygen orifice drilled at 
the factory with a No. 66 drill is suitable 
for cutting steel one quarter of an inch in 
thickness; No. 52 for one inch, and No^ 48 
for three inch. The larger the wire gauge 
drill size number, the smaller the orifice. 

The torch, v a l v e s , and connections 
should be checked for leaks before the torch 
is lighted. This can be done by passing the 
face near and around the torch, valves, and 
connections. If an acetylene gas leak is 
present it can be detected by smell. If any 
oxygen gas leak is present it can be heard 
or felt blowing upon the face. 

Catting 

Next, adjust the acetylene hose pressure 
as for cutting. 

The oxygen hose p r e s s u r e required 
depends upon the tip used and the thickness 
of the steel being cut, and varies from 10 
pounds to 150pounds. Tables supplied 
with torches indicated oxygen and acetylene 
pressure for each tip and thickness of metal 
to be cut. These pressures vary with dif­
ferent makes of torches and sizes of tips. 
(See Figure 2) 

The oxygen valve on the torch body 
should be opened far enough to give full 
oxygen pressure through the torch for 
cutting. This is an important point for 
beginners. 

Adjust the pre-heating flames to neutral 
and try the cutting valve to see that full 
oxygen pressure is feeding through to the 
oxygen orifice in the tip. It is important 
also to keep the orifice clean and round. 
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Courlety Notional Wolding Equipmant Co. 
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Tip cleaners of correct size should be used. 
Slag that sticks to the end of the tip can be 
loosened with pocket knife without damaging 
the tip. If the flames do not bum properly, 
shut them off and clean the tip. Figure 3 
shows tip cleaners. 

With the luminous pre-heating cones of 
the cutting tip just touching the steel to be 
cut, heat the edge or other point where the 
cut is to begin. Be sure to have the torch 
well supported and pointed at the work. 

When the steel begins to melt, the cut 
can be started by slowly pressingdown the 
cutting-oxygen-valve lever. 

During the cut the tip of the torch should 
be kept at a constant distance from the work. 
This will vary from 1/16 inch to 3/16 inch 
depending upon the thickness of the metal. 
This gap should not change as the torch is 
moved along the cutting line. The bottom 
of the kerf or cut should be kept a little 
ahead of the top. 

It is important to move the torch at a 
uniform speed and at a speed which is slow 
enough to allow the oxygen to cut all the 
way through. In turning off the gas at the 
cutting torch, the acetylene should be turned 
off first. 

Courtasy Linde Co. 

Figure 3 

Tip cleaners 
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CARE OF CUTTING TORCHES 

Following is a list of safety precautions 
in using and maintaining the equipment: 
1. Always use a good wrench to tighten 

torch parts and hose connections. 
2. Never use oil or grease on any part of 

the torch or tanks. 
3. Always check tank, hose and torch for 

acetylene leaks before lighting torch. 
4. Be sure all regulators are in off position 

before turning on the gas cylinders. 

5. Hose and equipment should be kept free 
of oil or dirt. 

6. Caution should be taken to protect hose 
from being cut by glass, sharp metal, 
or hot molten metal. 

7. Keep torch in tnx p rov ided for its 
storage. 

8. Check hose for deterioration. 

9. See that goggles are not broken and a^z 
clean. 

10. Inspect tanks frequently for leaks, and 
also to see that pressure is maintained. 

RESCUE PROCEDURE 

Care must betaken to protect the victim 
from the dangers of heat, smoke, and bums 
which he might receive from the flame, 
torch, molten metal or sparks. A fire-
resistant, or wet blanket is very useful for 
protecting the victim from these dangers. 

The operator of the cutting torch should 
wear heavy leather gloves for protection. 

A s :]uadman should be assigned to stand 
by with the proper extinguisher (do not use 
carbon tetrachloride) or hose line, during 
cutting operation, to protect people and 
property. 

Thorough inspection should be made 
after the victim has been removed, to make 
sure all fire and sparks have been extin­
guished . 

As p o r t a b l e tanks will contain only 
enough gas to cut for a limited time, it is 
a good policy to have a list of owners of 
larger tanks that can be made available for 
long cutting operations. 

The following staged pictures show steps 
and proper precautions in the use of oxy-
acetylene cu t t ing equipment for freeing 
accident victims. 
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SITUATION 

There is an automobile wreck and the 
victim's left foot is trapped in the wreck­
age . Figures 4 through 7 show the rescue 
procedure. 

Figure 4 
A compress has been applied to the victim-'s head to stop bleeding. 

Figure 5 
A portable cutting torch is obtained from the squad car. 
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Figure 6 
The victim is covered with an asbestos blanket and a chalk mark 
is drawn where the cut is to be made. 

Figure 7 
Squadman No. 1 cuts with the torch. Squadman No. 2 stands by 
with an extinguisher. Squadman No. 3 holds a blanket over the 
victim's head to prevent breathing of fumes and smoke. Squadman 
No. 4 supervises the operation. 
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CHAPTER XX 

ROPE AND RIGGING 

INTRODUCTION 

Rigging is essential to many rescue operations which necessitate lifting or hoisting. It 
is imperative that rescue personnel know how to use ropes, cables, blocks, ladders, gin 
poles, and other rigging equipment in rescue operations. Mastery in the use of ropes and 
rigging can come only after much practice and drill. This chapter describes basic rigging 
equipment and explains some applications. 

Rescue equipment is always carried on heavy rescue vehicles. However, light rescue 
vehicles also should carry the basic equipment for hoisting and lowering victims. 

ROPE 

Although rope is made of d i f f e r e n t 
fibers, manila, sisal and hemp are used 
most extensively. In rope-making, fibers 
are first twisted together to make a yam. 
The yams are then twisted together to make 
a strand and the strands are twisted to­
gether to make a rope. Reversing the twist 
in every step of building up a rope locks it 
together. Hie twist in one direction offers 
an equal resistance to the twist in the oppo­
site direction, which balances the rope and 
keeps it in proper shape. Hie direction of 
twist is indicated by the terms "left hand" 
and "rigjithand" or, "with the sun." To 
determine the direction of twist, face and 
point a portion of the yarn or strand of rope 

toward the sun. If the direction of twist is 
the same as that of the sun's motion it is 
saia to be "right hand" or "with the sun," 
but if it is in the opposite direction it is 
said to be "left hand." 

Rope has a tendency to untwis t and 
lengthen if a weight is suspended from its 
end. Because of this tendency, it is recom -
mended that new rope be hung from a tower 
for several days with sufficient weight at­
tached to s t r e t c h it before use. This 
stretching can be done by fastening the top 
end with a clamp, then attaching a weight 
to a clamp at the lower end of the rope. 
This does away with the kinking that would 
result if knots were tied in the rope itself. 
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See Figure la and lb. Rope may also be 
strai^tened by having a man walk back and 
forth around two stationary poles, dragging 
the rope until it s t r a i g h t e n s out. See 
Figure Ic. 

WOODEN BLOCKS 

BOLTS 
r 
s 

^ ^ 

ROPE^ h^ 
- - # 

WING NUTS 

Figure la 

HOLE FOR HANGING 
OR ATTACHING 
WEIGH"' 

Figure lb 

POLE 

DIRECTION OP DRAG 

Figurr ic 

Straightening and .tretching the rope 

A rope so treated will handle much eas­
ier when put into actual service. Figure 2 
shows the manner in >̂ îch this tendency to 
imtwist and lengthen is overcome. A num­
ber of fibers are twisted in a "right hand" 
direction as shown at C. From two to twenty 
yams are formed "left hand" into a hawser-
laid rope as shown at A. In each of these 
successive steps, the twisting has been in 
opposite directions. As soon as the rope, 
as a whole, begins to untwist, the individual 
strands forming it are twisted tighter. The 
rope can untwist only far enough to bring 
those opposing forces to an equilibrium. 

Figure 2 

Twisted rope 

TYPKOFROPE 

Three strands laid up in a "right hand" 
direction, as shown in Figure 3, form a 
hawser-laid rope. Four strands laid up in 
a "rig^t hand" direction, having a central 
core as illustrated in Figure 4, form a 
shroud-laid rope. Three hawser -laid ropes 
laid up in a "left hand" direction form a 
cable-laid rope. 

Most of the rope used in rescue work is 
hawser-laid. The principal use of shroud-
laid rope is for power t r ansmi t s s ion . 
Larger ropes used in well drilling and min­
ing are cable-laid. 
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Figure 3 
Hawser laid rope 

SIZE OF ROPE 

Figure 4 
Shroud laid rope 

breaking strength of 775 or even 1,000 
pounds but rather one with about seven times 
this amount of breaking strength. 

Figure 5 shows the breaking strength of 
a new7/8" manilarqpeto be 5,440pounds. 
One -seventh of 5,440 pounds is 777 pounds, 
or about the same as the load to be lifted. 
Therefore, a 7/8" rope is the proper size 
for the present problem. 

Rope of all kinds is usually described by 
giving its diameter in inches. Rope is pur­
chased bygivingthe diameter and the num­
ber of feet desired but is sold by the pound. 
The size of a given type of rope is varied 
by changing the number of yams in a strand. 

STRENGTH OF ROPE 

In choosiag rope for a given purpose, a 
large measure of safety should be used. As 
an example, to elevate 775 pounds at a time, 
do not select a rope with a maximum or 

For a new manila rope, the breaking 
strength in pounds may be roughly calcu­
lated as follows: Square the diameter in 
inches and multiply the product by 7,200. 
The safe load can be found by dividing the 
breaking strength by seven. 

Exposure and wear are ttie most impor­
tant factors in deteriorating the strength of 
rope and a liberal allowance should lie made 
for both when estimating the strength of old 
rope for any purpose. 

Diameter, 

in inches 

3/16 
1/4 
5/16 
3/8 
7/16 
1/2 
5/8 
3/4 
7/8 

1 
1-1/8 
1.1/4 
1-3/8 
1-1/2 
1-3/4 
2 
2-1/2 
3 

Circum-
ferevce. 
in inches 

9/lfc' 
3/4 

1 
1-1/8 
1-1/4 
1-1/2 
2 
2-1/4 
2-3/4 
3 
3-1/2 
3-3/4 
4-1/4 
4-1/2 
5-1/4 
6̂  
7-1/2 
9 

Weicht of 
100 feet. 

in pounds 

2 
3 
4 
5 
6 
7-2/3 

13-1/3 
18-1/3 
23-2/3 
28-1/3 
38 
45 
58 
65 
97 

l i s 
184 
262 

Length of Each 
Pound 

in feet & inches 

50 
33 
25 
20 
16 
13 

7 
6 
4 
3 
2 
2 
1 
1 
1 
0 
0 
0 

0 
4 
0 
0 
8 
0 
6 
1 
3 
6 
7 
2 
8 
6 
0 

10 
6-1/2 
4-1/2 

Safe 
Load, 

in pounds 

35 
55 
00 

130 
175 
230 
410 
520 
775 
925 

1260 
1445 
1855 
2085 
3070 
3600 
5630 
8100 

Breaking 
Load, 

in pounds 

230 
400 
630 
900 

1240 
1620 
2880 
3640 
5440 
6480 
8820 

10120 
13000 
14600 
21500 
25200 
39400 
66700 

Diameter 
of Pulley, 
in inches 

1-1/2 
2 
2-1/2 
3 
3.1/2 
4 
5 
6 
7 
8 
9 

10 
11 
12 
14 
16 
20 
24 

Figure 5 
Facts about three strand manila rope 
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INSPECTION OF ROPE 

A length of rope may appear badly worn 
on the outside and still be much better than 
another length which looks good on the sur­
face. Chafing occurs in rope; the inner 
fibers rubor chafe against each other, e s ­
pecially where a rope bends when going 
through a pulley. Many of the central fibers 
become broken into dust and short pieces. 
Because of this, rope should be checked 
each time after being used, for this check 
may save a life. In view of the many con­
ditions that can affect the strength of rope, 
and since only a part of the rope may be 
affected, an examination of the entire length 
should be made at least once every s i x 
months. 

If, upon examination, any of the fol­
lowing conditions are found to exist, and 
if the condition of the rope is such that there 
is any doubt as to its being safe to use, the 
condition should be reported to a superior 
officer. 

On the surface of the rope: 

1. Abrasions (broken fibers) 

2. Cuts 

3. Extreme softness (badly worn rope is 
extremely soft and has lost its stretch) 

4. Decay or bums (caused by hig^ tempera -
tures or chemicals) 

To examine the inside of rope, separate 
the strands at three-foot intervals and ob­
serve the inner parts for: 
1. Broken fibers 
2 . Fine powder (indicates the presence of 

grit) 
3 . Mildew or mold 
4. Change in color of Jie fibers 

Rope should not be carried in a truck 
compartment that is damp or c o n t a i n s 
sharp-edged tools. It must always be car­
ried coiled, ready for use. 

USE OF ROPE 

Because rope is such a necessary and 
important item of equipment, it should be 
carried on all a[^ratus. The number of 
ropes, and size, will vary according to the 
squad's requirements. G e n e r a l l y , the 
sizes vary from one-quarter inch to one 
inch and the length from 100 to 150 feet. 

Among the purposes for Mliich rope can 
he used to good advantage are: 

There are a number of purposes for 
which rope can be used to good advantage, 
some of which are: 
1. To hoist ladders, tools and appliances 
2. As a life line in rescue work 
3. To aid in maintaining bystander lines 
4. To lash ladders togedier to extend the 

length 
5. For wrecking operations 
6. As guy lines when hoisting equipment or 

patients 

KNOTS, BENDS AND HITCHES 

A knot is a knob in apiece of rope which 
serves as a stopper or a button and is 
formed by interweaving the rope. A bend 
is a method of fastening one rope to another, 
to a ring or to a loop, etc. , by passing the 
rope throu]^ a loop and fastening it back 
upon itself. A hitch is a temporary knot 

or noose witli which a rope is fastened 
around a timber, pipe, or post in such a 
manner that it can be easily untied. These 
definitions or distinctions are very loose in 
their application, and it should be remem­
bered that most of the knots ordinarily used 
are, strictly speaking, bends. 
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Knots stay tied due to the frictional re­
sistance of the r o p e which prevents its 
parts from slipping and thus untying the 
knot. A knot or hitch must be so devised 
that the taut part of the rope bears on the 
free end in such a manner as to pinch and 
hold. In a knot, the free end is held against 
anodier part of the rq)e; in a hitch, against 
the object to which the rope is attached. 

The usefulness of a knot should be judged 
by the following essential factors: 
1. Rapidity with which it ca'^ be tied 
2 . Ability to hold fast viien pulled tight 
3 . Ease with which it can be undone 

In forming knots, bends and hitches, the 
rope used assumes t h e following shapes 
which are described as the "round turn," 
the "open bight" or "loop," and the "bight" 
as shown in Figures 6, 7, and 8, respec­
tively. 

Figure 6 
Round turn 

Figure 7 
Open bight 

or loop 

Figure 8 
Bight 

EFFECT ON THE STRENGTH OF ROPE E 

Rope has its maximum strengdi when the 
strain from a load is applied evenly to all 
fibers. When a knot i s tied in a length of 
r ( ^ , the weakest part of die rope is at the 
knot. In all knots, some more than others, 
the rope i s cramped or has a very short 
bend which throws an overload on those 
fibers that are on the outside of the bend. 
This causes the fibers to break, and the 
rope may eventually part. The shorter the 
bend, the less the tensile strength of the 
rope. 

The following list shows the decrease in 
tensile strength according to various knots: 

1. Square knot - 50% loss 
2 . Bowline - 40% loss 
3 . Clove hitch - 35% loss 
4 . Short splice - 20% loss 

WHIPPING THE END OF THE ROPE 

The end of a rope that is to pass through 
pulleys or other small openings should be 
finished by whipping. The whipping is done 
with a very stout linen or cotton cord as 
follows: Make a loop in one end of die cord, 
hold the loop along the rope as shown in 
Figure 9a, and wrap the long end B of the 
cord tightly around the rope in the same 
direction in M^ichthe stiands are twisted, 
as in Figure 9b. When within about ^ inch 
of the end of the rope, slip die end of B cord 
through the loop, as shown in Figure 9c. 
With the end A, pull the loop beneath the 
whipping as far as possible, as shown in 
Figure 9d. Both ends may now be cut close 
to the rope. The finished end is shown in 
Figure 9e. 

vssatsa 

Figure 9D Figure 9b 

Figure 9c pjg„,^ yj 

Whipping the end of the rope 
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THE HALF HITCH 

Of all the hitches, the "half-hitch" is 
most widely used, both alone and in com­
bination with a variety of other knots. It 
is v e r y easy to m a k e . As shown in 
Figure 10, the rope is fastened to a timber 
by a single half-hitch. In tying the half-
hitch, the free end of the rope is brought 
around the tension end and then brought 
under itself. 

Figure 10 
Half hitch 

THE SQUARE KNOT 

The square knot is used in tying two 
ropes of the same size together. It will 
not slip when drawn tight and is easily 
untied. It is tied as follows: Bring the two 
ends together and cross them as shown in 
Figure 11a. Place end A across B as shown 
in Figure l i b , and then move A around B 
as shown in Figure l i e . Care should be 
taken that the knot is tied and assumes a 
final shape as shown in Figure lid;other­
wise a granny knot rather than a square 
knot will result. See Figure 12. Be sure 
to observe this difference. 

Figure 11a 
First step in tying a square knot 

Figure lib 

Figure 11c Figure lid 
Completing a square knot 

sc>9aB«a? 

Figure 12 
Incorrect square knot (granny knot) 

THE CLOVE HITCH 

The clove hitch is used to fasten a rope 
to a stake, pipe or post. It is a hitch com­
monly used for raising or lowering small 
equipment. It may be tied by using either 
of the following two methods: 

First Method - Give one end of the rope two 
turns around the post, cross over the long 
portion and place the short end beneath the 
second turn, as shown in Figures 13a and 
13b. 

Figure 13b Figure 13a 
Clove hitch around post 
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Second Method - Throw one bight in the 
rope to the right and another to the left, as 
shown in Figure 14a. Move big^t A over 
on bight B as indicated by the arrow and 
shown in Figure 14b. Place the hitch over 
the end of the object and pull the long end 
in any direction. 

Figure 14a Figure 14b 
Slip-over clove hitch 

Figure 15a Figure 15b 
First steps in tying a bowline knot 

THE BOWLINE 

The Iwwline has been rightfully called 
the king of knots. See Figures 15a - 15e. 
This knot is probably used more than any 
other, fo r it never slips and i s always 
easily untied. It can be used wherever a 
loop is desired in the end of a rope. It may 
be tied as follows: Place the end of the 
rope through a ring or around an object. 
Throw a bight, having the long portion of 
the rope on the side of the bight nearest you, 
as shown in Figure 15a. Move the end of 
the rope through the bight in the direction 
shown in Figure 15b. Bring the end of the 
rope around the long portion, as shown in 
Figure 15c. Next, push the end of the rope 
up t h r o u g h the bight, as illustrated in 
Figure 15d. The finished knot is shown in 
Figure 15e. 

Figure 15c Figure 15d 

Completing a bowline knot 
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THE BOWLINE ON A BIGHT THE CHIMNEY HITCH 

The bowline on a bi^t is used to form a 
loop at some point on a rope other than at 
the end. Like the ordinary bowline, it is 
easily untied. It is made as follows: Tie 
an overhand knot in a doubled portion of the 
rope, as shown in Figure 16a. Bring the 
loop back over the knot, as shown in 16b, 
and then pull the loop out through the knot 
as shown by the hand in 16c. The finished 
knot is shown in 16d. This knot is exten­
sively used for rescue work and also to 
form a saddle sling for lowering men into 
manholes and similar places. 

Figure 16a 

Figure 16b 

Figure 16c 

Figure 16d 

Bowline on a bight 

The chimney hitch, shown in Figure 17, 
is used to obtain a tight line, or to rescue 
objects. It is made as follows: After the 
free end of the rope is passed around an 
object, it is brought back alongside the 
standing line. The free end is then passed 
over the standing line and between the lines. 
This is repeated, but on the third time 
around, the free end is cinched in behind 
the first turn. A "safety" or "binder" is 
then put out in front on the single line. The 
entire knot, thus formed, can be slipped 
along the main rope to take in or let out 
slack; it will hold its position wherever 
it is set. 

UNE 

i i i i i i i i i i -afe ' * ' " " " " • • " " • • 1 

Figure 17 
Chimney hitch 

THE SHEEP SHANK 

The sheep shank, shown in Figure 18, 
is a hitch used to temporarily shorten or 
strengthen a defective section of rope. It 
is tied in the following manner: Make two 
loops in the rope as shown in Figure 18a. 
Make a bight in the main part of the rope 
near the loop A. Push A through this bight., 
as shown in Figure 18b. Likewise, make 
a big^t in the main part of the rope near 
loop B, and push B through this bight. The 
complete hitch is shown in Figure 18c. 



ROPE AND RIGGING 235 

THE BECKET KNOT 

Hiis tie is usually used to £asten two 
ropes of different sizes together. The pro­
cedure is shown in Figure 19. Make an 
open bight with large rope A. Take small 
rq)e B around back of rope A, bring rope 
B over rope A, and pass beneath original 
rope B. Draw knot tight. 

axasDO^ 

Figure 19a Figure 19b 

Figure 18a Figure 18b Figure 18c 
Sheep Shank 

Figure 19c Figure 19d 
Tying a Becket knot 

ROPE SPLICING PRINCIPLES AND TECHNIQUES 

It has been found that a rope that breaks 
usually has weak spots other than at the 
point at which it broke. Rope that has be­
come weakened in small areas can be re­
claimed by removing the weak portion and 
splicing the remainder together. Only in 
case of dire need should a rope be spliced 
for use in the rescue service. For general 
use, other than for emergencies, ropes 
may be spliced. 

This section describes how to follow the 
principles of rope splicing: 
1. Uilaying the strands 
2 . Placing the ends together 
3 . Tucking the ends of the strands 

In the short splice, the long splice, and 
spliced crown, the ends of the strands are 
tucked in exactly the same way. Therefore 
if the making of one splice is mastered, 
the others are easily learned. 
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THE SHORT SPLICE 

Where it is not necessary for a rope to 
pass through a small pulley, or where only 
a small amount of rope can be spared for 
making a splice, the short splice is very 
satisfactory as it is as strong as the long 
splice. The method ofmaldng it is as fol­
lows : Count seven turns of the strands from 
the ends to be spliced and tie strings around 
the ropes at these points. One turn of a 
rope is that part shown in Figure 20a at A. 
Lbilay the ends back to the points where the 
strings are tied, as shown in Figure 20a. 

Bring the two parts together so that each 
strand of one part alternates with a strand 
of the other as shown in Figure 20d. 

Figure 20d 

With a string, tie one set of strands 
around the rope, as shown in Figure 20e 
at A. 

Figure 20a 

Before placing the two parts together, 
be sure to open each end ?.s shown in 
Figure 20b and not as shown in Figure 20c. 

Figure 20c Figure 20b 

Figure 20e 

Next, begin tucking the strands from 
the left side by bringing a strand from the 
rig^t side down under the next, as shown 
by the marline spike in Figure 20e. The 
tucking should be done at right angles to the 
direction of twist in the rope. 
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Give each of the othez two strands from 
the left side one tuck in exactly the same 
manner. The splice should now appear as 
shown in Figure 21a. 

Next, divide each strand into two parts, 
as shown in the left of Figure 21c. Give 
one part of each strand two more tucks. 

Figure 21a 

Next, cut the string shown in Figure 2la 
at A and give each strand from the rig^t 
side one tuck, just as was done with the 
strand from the left. 

Figure 2 lb shows all the strands tucked 
once. Give each of the six strands two more 
tucks, always remembering to bring the 
strand to be tucked over the one nearest to 
it and under the second, in a direction about 
at right angles to the direction of the twist 
in the rope. 

Figure 2Tc 

Cut all the ends off and roll the splice 
beneath the foot on the floor or between 
boards to give it i smooth appearance. The 
finished splice should appear as shown in 
Figure 2Id. 

Figure 21b Figure 216. 

•i«nKt;ASj^ 
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THE LONG SPLICE 

The long splice is more desirable than 
the short splice ̂ Nhen it is necessary for the 
rope to pass through small pulleys. It also 
has a neater appearance. To make a long 
splice in a three-strand rope, count fifteen 
turns from the ends to be spliced and tie 
strings around the rope at the points thus 
determined. Unlay the strands back to the 
strings, as shown in the l o w e r part of 
Figure 22a. 

Figure 22b 

There are still two pairs of strands left 
at point A where the two ends were placed 
together. Run one of these pairs to the left 
exactly as the first pair was run to the right. 
This is shown in Figure 22c at C. 

Figure 22o 

Long splice 

Before bringing the two parts together, 
be sure to open each end as shown in Figure 
21b of the short splice and not as shown in 
Figure 21c; that i s , no strand should cross 
between the other two. 

Bring the two parts together, making 
each strand from one end alternate with a 
strand from the other, as shown in Figure 
22a at A. 

Next, begiimiag at the point where the two 
parts are placed together, unlay one of the 
strands to the right. Lay carefully in its 
place the corresponding strand from the 
left. This latter operation should follow 
closely the unlaying of the strands to the 
right. Stop at five turns from the end of 
the s trand from the left, as shown in 
Figure 22b at B. 

Figure 22c 

Before s t a r t i n g to unlay toward C, 
Figures22c and 22d fit together as a pair. 
Next, cut off all the long ends of the strands 
about five turns from the main rope, as 
shown in Figure 22d. 

Figure 22d 
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The next part of the splicing consists of 
tucking the ends of the strands. There are 
three strands. All are tucked in exactly the 
same way, which is as follows: Be sure 
that the ends of the strands pass each other 
as illustrated in Figure 22e at A and not 
as at B. 

Give the strand from the left one tuck, 
as shown l7y the marline spike in the upper 
part of Figure 22h. 

Figure 22e Figure 22h 

Bring the strand from the rig^t up over 
the nearest strand from the left and under 
the next strand, as in Figures 22f and 22g. 

i > 

Figure 22f 

Each strand should now be given two 
more tucks in a direction almost at right 
angles to the direction of twist in the rope 
as shown in Figure 22i. 

igure 22i 

When all three pairs of strands have been 
tucked, cut the ends off and smooth by 
rolling beneath the shoe or between two 
boards. The finished splice should appear 
as shown in Figure 22j. 

^ 

y^v^ms^ 
SW -̂CJCNXVWXVO V 

Figure 22g Figure 22j 
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THE SPLICED CROWN 

Where a slight enlargement is not objec -
tionable, the«spliced crcwn is a desirable 
way to finish the end of a rope. See Figure 
23. It is made as follows: Unlay six turns 
of the rope. Form a loop in strand A, 
bringing the end between strands B uia C, 
as shown in Figure 23a. Next, move strand 
C between the loop in strand A and strand 
B, as shown in Figure 23b. Pull strand B 
through the loop in strand A, as indicated 
in Figure 23c. Draw up tight the crown 
thus formed, as in Figure 23d. Give each 
strand one tuck by bringing it o v e r the 
strand nearest to it and under the second 
as in rope splicing. ITiis is shown in 
Figure 23e. Figure 23f shows the first 
tuck complete. Give each strand two more 
tucks and cut off the ends of the strands. 
Smooth the crown by roUingbeneath the foot 
on the floor. The finished crown is shown 
in Figure 23g. 

Figure 23a Figure 23b Figure 23c 

Figure 23cl Figure 23e Figure 23f Figure 23g 

Spliced crown 

ROPE COILS 

In the rescue service, a knowledge of 
how to coil a rope correctly is essential. 
Many times an improperly coiled rope may 
result in the failure of an evolution. A 
rope coiler should be made and should be 
in service at squad headquarters at all 
times. Figure 24'shows a method of mak­
ing a convenient rope coiler. However, 
any type of coiler may be used. 

25"-
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Figure 24 

Detail of rope coiler 
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In starting the coil, face the "coiler," 
but somewhat to the right. See Figure 25. 
Hold a short length of the free end of the 
rope inside the left coiler shaft with the 
heel of your left hand resting on the shaft. 
Take one short turn around the left shaft, 
then make long loops over and under both 
shafts. 

1 

Rope coiler 

Coll the rope around the shafts of the 
coiler until a sufficient amount of rope is 
used. See Figure 26. This amount can be 
determined only by trial. 

Next, coil the rope in the opposite dir­
ection, as shown in Figure 27, by turning 
the coiler in the frame. 

Figure 27 

Coil in opposite direction 

When the wrap is finished, as shown in 
Figure 28, remove the cailer shafts, han­
dling the coil with care. Now double the 
remainder of the rope and pass the loop 
through the opening in the end of the coil, 
as shown in Figure 28, then thxough the 
opposite end of the coil. 

Figure 26 

Begin to coil 

Figure 28 

Finished coil 
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Next, insert the loose ends of the rope 
through the loop and pull the loop up tig^t. 
See Figure 29. 

Figure 29 

Coil finished and ready ôr carrying 

If the lengths are rig^t, the iiops formed 
will be large enough to permit a û an to load 
the c o i l on his shoulders, as shown in 
Figure 30. The shoulder loops n.̂ y be 
adjusted by shortening the loose end oi the 
rope. To undo the shoulder loops quickl>, 
grasp the free end near the center of the 
coil and pull away from the coil, thus un­
locking the end, and continue pulling until 
the shoulder loops come clear of the coil. 
This long end is dropped with the coil. 

Figure 30 

Carrying coil 

When dropping the coil from a height, 
^^asp the inside free end and pull several 
feet out from the core. Retain this aloft. 
Whê  pulling out on the ground, also pull 
out the- core first. 
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COIL FOR THROWING ROPE 

At times it becomes necessary to throw 
a rope from a roof, upper story, or over 
an object. There are several ways in which 
rope can be coiled for throwing. A good 
method is as follows: Coil several loops 
not over 18 to 20 inches long, like A in 
Figure 31. Carry the next loop through the 
slack and up to make loop B. Then hold 
loop B in the right hand with loop A hanging 
in loopB at D. Next, coil a series of small 
loops about 12 inches in diameter on top of 
loop B in the right hand. The rope is now 
ready to dirow. Practice is necessary to 
throw accurately and to determine the 
amount of coiled rope necessary for the dis -
tance to be covered. Rope will straighten 
out completely on the throw. 

Figure 31 

;oiI for thtowing rope 

SUPPLEMENTARY ILLUSTRATIONS OF 

KNOTS AND HITCHES 

In the preceding section, detailed in­
structions were given on tying the various 
knots and hitches used in rescue service. 
Very little information was given, how­
ever, as to their actual use. Figures 32 
to 38 illustrate actual usage of several of the 
knots and hitches as well as additional ways 
of making some of them. 

Figure 32 
Hoisting uncharged line with running bowline 
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Figure 33 

Hoisting charged line with clove hitch & 
half hitch • Method 1 

Figure 35 

Hoisting extinguisher 

Figure 34 
Hoisting charged line with bowline and half 
hitches - Method 2 

Figure 36 
Hoisting pike and bar 

Figure 37 
Hoisting ase 

Ump t 
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The tackle knot shown in Figure 38 is a 
hitch used for pu l l ing operations when 
blocks are not available, or for stretching 
a tight line. If used for the latter purpose» 
the pull rope should be taken back and tied 
around both parts A andB using the chimney 
hitch. 

Next, a bowline is made with the hand 
next to the ladder while facing the top. 

Object to b* pullad 
Stotienary 

Obi«ct 

Figure 39d 

Figure 39e Figure 39f 
Completing hoisting ladder using bowline 

Pull the knot taut. It will lie just above 
the cross rope. When using this hoist, turn 
the ladder over &o the knot is between the 
ladder and the building. When hoisting roof 
ladders the tie should be made on the third 
rung above center. 

Figure 38 
Tackle knot 

For hoisting ladders with a bowline, fol­
low the procedure in Figure 39. The tie is 
made at about one-third of the length of the 
ladder from the top end. Start rope'around 
beam and out the front side and continue 
with rope around opposite beam, bringing it 
out behind the cross rope.. 

Figure 39a Figure 39b 
First steps in hoisting ladder using bowline 
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CABLE 

Cable, sometimes called "wire rope", is 
usually made of iron or steel. To obtain 
t h e maximum usefulness, economy, and 
safety from a cable, several simple rules 
must be observed. 

It is normal for iron or steel to corrode 
or rust when exposed to the air for long 
periods. Therefore it is necessary to take 
precautions to pro»-ect iron cable from the 
elements. Some manufacturers do this by 
galvanizing and other coating processes, 
which make the cable less susceptible to 
atmospheric conditions. 

Although lubrication is applied to cable 
during fabrication, it is not sufficient to 
last during the cable's entire useful life. 
A good grade of oil or grease, free from 
acids and allcalies, should be applied peri­
odically . 

A wire cable is a machine of many mov­
ing parts . Each time the cable bends or 
straightens, the wires in the cable slide on 

each other. The lubricant must be able to 
penetrate between these strands. A rusty 
cable is a liability; therefore cables should 
be kept clean and free of rust by the use of 
scrapers and wire brushes. 

Contact with chemicals, alkalies, and 
acids which destroy the metal or internal 
core, should be avoided. Cable should be 
stored in a dry place and must be inspected 
periodically for breaks, damage, weakness, 
and wear. 

BLOCK AND TACKLE 

This equipment is used in rescue work 
to provide a mechanical advantage in raising 
or moving heavy objects. A block and tackle 
consists of two blocks, usually connected 
together by as many strands, or reeves, of 
rope as there are sheaves in the blocks. 
(See Figures 40 and 41 .) 

Figure 40 
Block and tackle with double-to-double 
reeving 

Figure 41 
Block and tackle with triple-to-double 
reeving 
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The number of strands of rope which 
support the weight or load determine the 
mechanical advantage ratio. For example, 
to raise a 500-pound load, the effort re­
quired on the pull line of a three-and-two 
combination tackle (excluding friction) is 
100 pounds. 

An ordinary or straight block and its 
component parts are shown in Figure 42. 

SVOVEL 
HOOK 

SWIVEL 

SHEAVE 

LOCKING 
DEVICE 

CENTER PIN 

SHELL 

Figure 43 
Snatch block 

9| 
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OUTER STRAP 

INNER STRAP 

SWALLOWS 

SHEA'/ES 
CHEEKS 
PIN 

BREECH 

PECKET 
THIMBLE 

Often additional precautions must be 
taken to prevent a rope or sling from slip­
ping or jumping out of a hook. Precautions 
are needed when a person is being raised 
or lowered, when his weight mig^t surge 
during an operation, or while he-is being 
si^ported temporarily before beginning the 
operation. This safety practice is called 
"mousing" a hook. Apiece of cord or heavy 
twine is wrapped around the opening in the 
hook and is secured by a square knot. (See 
Figure 44.) 

Figure 42 
Straight block 

Figure 43 shows a snatch block, gener­
ally used in rigging operations to achieve a 
change of direction in pulling. It consists 
of a single block with an opening a.nd lock­
ing device on one side to permit the rope 
to be inserted. 

Figure 44 
Moused hook 
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POLES 

GIN POLE 

The lifting of heavy loads or victims in 
rescue operations is often accomplished by 
the use of a gin pole. (See Figure 45.) 

FWD GOT 

SIDE GOT 
APT GOT 

Figure 45 

Gin pole 

Figure 46 

Square lashing top of gin pole 

'rturrrttt 

Figure 47 
Round lashing base of gin pole 

A gin pole usually consists of a single 
pole held in a nearly upright position by 
four guy lines. llie tackle is attached to 
the single pole. The pole may be made 
from any timber, v^ichmustbe chamfered 
at the top or designed in some other manner 
for the attachingof the tackle. In general', 
the shorter the length of the pole bearing 
the load, the greater will be its capacity. 

A block and tackle is lashed to the top 
of the pole. The hauling part of the tackle 
leads through a snatch block at the base of 
the pole to the source of power. Details of 
typical lashings are shown in Figures 46 
through 48. 

1/ 
/ I 
I / 

Figure 48 
Pickets or holdfasts 
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LADDER GIN POLE 

When suitable poles and timbers are not 
available, ladders may be used to rig gin 
poles and sheerlegs. 

Figure 49 shows a ladder gin pole. It can 
be set up as follows: 
1. Attach a rope or sling around the rails 

near the top of the ladder to support a 
block and tackle. 

2. Fasten two guy lines to the ladder, one 
on each rail where the sling is secured. 

3. Raise the ladder to the desired position, 
and anchor the guy lines. (See Figure 
49.) If necessary, anchor the ladder at 
the bottom to keep it from slipping. 

Figure 49 

Ladder gin pole 

LADDER SHEERLEGS 

To erect sheerlegs with l a d d e r s , as 
shown in Figure 50: 

1. Place one ladder on top of another and 
lash the beams together loosely at the 
top. 

2 . Turn the ladders on theii beams and 
spread the unlashed ends to form a"V". 

3 . At the lashings, attach a sling to support 
the block and tackle, and fasten guy lines 
at the lashingaround the beams on each 
side. 

4 . Raise the ladders and anchor the guy 
lines. Anchor the ladders at the bottom 
to prevent spreading. 

Sheerlegs constructed with ladders can­
not be drifted and, like tripods, they are 
restricted to vertical lifting. 

In both of these operations, if speed is 
of importance, the lines need not be staked 
out as shown. Men could be assigned to 
hold the guy lines. 

A stepladder can be easily and quickly 
assembled by tying two straight ladders 
together, as shown in Figure 51 . A tie line 
must be used at the bottom to keep the lad­
ders from spreading. The rope should be 
attached to the bottom rungs of each ladder 
and fastened securely with clove hitches at 
each end. 

Figure 50 

Ladder sheerlegs 
Figure 51 

Assembling stepladder 
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VICTIM RESCUE 

BODY TIE AND HARNESS 

A good method for securing a victim, 
when he is to be either raised or lowered, 
during rescue, is the "Approved Body Tie". 
(See Figure 52.) 

Figure 52a 

Bowline on a bight adapted for body tie 

This tie is- an adaptation of the bowline 
on the bight. In tying it , about three feet 
of free end must be left outside the knot. 
Either loop of the bowline is slipped over 
each leg of the victim to be rescued. Take 
care to draw these loops as far up to the 
crotch as possible. Then, throw a half-
hitch under the a rms . Throw a bight in the 
standing line in front of the chest. Iben 
pass the loose end of the rope through the 
bight. The line is then drawn tight, making 
a firm knot. 

STANDING MNP 

Figure 52b 

Start of body tie 

Fiyure 52c Figure 52d 

Body tie complete 

Another method for raising or lowering 
victims is by the use of a body harness. 
The harness has t h e advantage of being 
easier and less time-consuming to place on 
the victim. Figure 53 shows a sketch of one 
type of harness. Figure 54 s h o w s the 
harness in place. 

Courtesy Lynhurst F.D. 

Figure 53 

Body harness 
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Courtesy Lynhurst F.D. 

Figure 54 

Body harness in place 

/ 

SUSPENDING VICTIM HORIZONTALLY 
ON STRETCHER 

A victim on a stretcher may be raised 
or lowered while in a horizontal position, 
using either a one-point suspension method 
or a four-point suspension method. The 
first m e t h o d is especially useful when 
lowering or hoisting victims several floors, 
and when using lifting devices such as der­
ricks and gin p o l e s . (Fire department 
aerial ladders can sometimes be used for 
this purpose. A separate section on aerial 
ladder rescue can be found in this manual.) 
The four-point method is more useful for 
shorter distances. 

Figure 55 

Method of wrapping victim 

In preparing to lower a victim horizon­
tally, first wrap him in a blanket or salvage 
cover. (See Figure 55.) Lash him securely 
to the stretcher, starting with a clove hitch 
on one of the handles near the head. Then 
pass the rope partway down one side of the 
stretcher, taking a complete turn under­
neath and back over the victim's chest, and 
making a half-hitch at the side. Extend the 
rope on down the side of the stretcher, 
making at least two more turns, one just 
above the knees and one just at the wrists 
with hands at side. Then pass the rope 
around the victim's feet, bring it up on the 
opposite side of the stretcher, and secure 
it with a clove hitch. (See Figure 56.) 

^ ^ ^ ^ \ ^ % : 

Figure 56 

Victim tied on stretcher 



252 EMERGENCY VICTIM CARE AND RESCUE 

After a victim is securely lashed, he 
may be moved by the one-point suspension 
method using another rope. Measure three 
times the length of the stretcher, plus one 
arm's length. Double the rope and tie a 
bowline on a bight. Lay the rope on the 
middle of the stretcher and draw the two 
loops even. Then pass the large loops over 
each end of the stretcher and put smaller 
loops over each handle. Secured in this 
manner, the stretcher may be raised or 
lowered without tilting. Guide lines may 
be attached to the stretcher when neces­
sary. (See Figure 57.) 

To use the four-point suspension meth­
od, first lash the v i c t i m as previously 
explained. Instead of using the bowline on 
a bight, fasten a lashing line to each handle 
of the stretcher with a half-hitch and secure 
the line to the "D's" with a bowline. Four 
men are needed in hoisting or lowering, 
one man to control each line. Men should 
wear gloves to prevent the ropes slipping 
or burning their hands. Where a stretcher 
is to be hoisted or lowered only a short 
distance, forty-foot lashing lines may be 
used. (See Figure 58.) 

Ki I '^t 

Figure 57 

One-point suspension method 

Figure 58 

Four-poin t suspension method 
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If a ladder is substituted for a stretcher, 
either the one-point or four-point suspen­
sion method may be used. In either case, 
the victim must be lashed securely, as 
shown in Figure 59. 

Figure 59 

Secure lashing of victim 

SUSPENDING VICTIM VERTICALLY 

Frequently victims must be lowered feet 
first because the only available opening is 
narrow. Several methods may be used to 
raise and lower victims in a vertical posi­
tion. The liackboard is best for this type 
of rescue, since the victim can be secured 
in it and a lowering rope fastened to the 
head end. When lowering a backboard, 
attach a guide rope to the lower end suffi­
cient in length to reach the ground. 

To lower a victim vertically, first lash 
him to a backboard as described in Chapter 
XIII. Secure the lowering line to the Iiand 
holds at tie head of the backboard by tying 
a bowline. Attach a guideline to the hand 
holes at the foot of the backboard. 

Figure 60 illustrates the use of a ladder 
in place of a backboard for lowering a vic­
tim vertically. 

HITCH 

2 HITCHES 

CLOVE 
HITCH 

Figure 60 

Use of a ladder 
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Figure 61 shows how a ladder can be used 
in connection with the vertical method of 
lowering a victim on an army stretcher. 
Two poles a r e run through the "D's" to 
serve as skidr on the ladder beams. Stakes 
should be driven into the ground at the base 
of the ladder, and the beams should be 
lashed to these stakes. 

MAKING A WIRE RESCUE 

Figure 61 

Using a ladder in connection with lowering 
a victim vertically 

Figure 62 

Making a wire rescue 

To take an unconscious man off over­
head wires, as shown in Figure 62, use a 
ladder that extends at least fî i'e feel above 
the victim. The ladder is placed climbing 
side down, with the heels some distance 
out from the spot directly below the victim. 
One man doubles a long rope and places the 
middle of it across the top of the ladder, 
then tucks it under the top rung, pulls 
through some slack, and nakes a partial 
cat's paw over each top end of the ladder 
liseams. Trailing ends of the rope then come 
off outside of the t)eams. The rope should 
be spread to make an angle of about ninety 
degrees, and the ladder top should be laid 
in toward the victim. Two squadmen heel 
the ladder. A third man passes another 
rope beneath a low rung, p u l l s it back 
through ^t the second nmg above, ties a 
running bowline in the end, and throws ttiis 
over his shouMer. He climbs above the 
victim, leg-locks in, passes the rope over 
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a high rung, then drops a lasso loop over 
the victim. The rescuer then rapidly de­
scends. While he is comingdown, the lad­
der is laid in as closely as possible to the 
victim. The rescuer pulls the slack out of 
the rescue rope and snubs it on alow rung. 
The other rope men slowly pull back on the 
cop of the ladder until the victim is pulled 
clear of the wires. Care should always be 
taken so that the ladder does not go past, the 
vertical position. 

A metal ladder should not be used for 
t h i s operation because of the danger of 
touching the conductor or the possible arc­
ing from a live line. 

Figure 63 

Lowering victim from high places 

ACTUAL RESCUE OPERATION 

LOWERING VICTIM FROM A HEIGHT 

Emergencies sometimes occur which 
make it necessary to lower victims from 
high places. Figure 63 shows one satis­
factory method for doing this which is used 
particularly when the base of the structure 
is not suitable for lowering the victim ver­
tically. In this method, a sheave block is 
used on a rope or wire cable sloping from 
a high part of a building and anchored at or 
near the ground. A backboard, with the 
v i c t i m , is suspended from the running 
pulley. A backboard with footrest is the 
most d e s i r a b l e type for this operation 
because it facilitates the lashing of the vic­
tim securely. Two guide lines are attached 
at the lower hand holes at the ends of the 
backboard during its descent. This tech­
nique i s s o m e t i m e s referred to as a 
"breeches buoy" or "Telfar line". 

Thie following is an account of an actual 
rescue operation as reported by the Chief 
of the Sylvania Fire Department. Sylvania, 
Ohio. 

On September 7, 1936. the Sylvania 
Township Fire Department received a call 
from an elevator company. When we ar­
rived we were told that three men were in 
a grain pit. The elevator was approximately 
seventy-five feet high, and the trapped men 
were about forty feet below the top of the 
elevator which was also the level of the 
grain. We had to use a vertical belt con­
veyor to arrive at the floor. A long five-
eig^ths-inch rope, self-contained masks, 
and three resuscitators were taken imme­
diately to the floor. A squadman was low­
ered into the pit by use of a body tie. Since 
it was suspected, and later verifie^i by test, 
that there was not enough oxygen to support 
life in the pit, the squadman wore a self-
contained mask. 
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Another line was used with a body tie to 
raise the men out of the pit. As we got them 
out of the pit, we used resuscitators on 
them. The first two men responded satis­
factorily, and were fastened to the belt con­
veyor and lowered to the ground floor where 
they were taken to a hospital. 

We were unable to bring the third man 
around. A physician had arrived and was 
working with firemen on the third victim 
^fAiile the others were being lowered. The 
victim was strapped on an army stretcher 
with two-inch-wide webbing. The physi­
cian in the meantime, cut an opening into 
the victim's windpipe to induce breathing. 
A one-tank resuscitator was strapped on 
him. 

Figure 64 

Victim being lowered from grain elevator 

To lower iiim by use of the belt conveyor 
would mean having to lower him in a ver­
tical p o s i t i o n . Therefore, we placed a 
snatch block to the side, and above a win­
dow a three-eighths-inch steel cable about 
two hundred feet long was placed in the 
block. A stretcher tie was used on the 
stretcher and this was attached to the cable. 
Using one -half-inch and five -eighths -inch, 
one-hundred-foot lengths of rope as guide 
lines, the victim was lowered to the ground 
from this elevator. (See Figures 64 and 65.) 

The victim was placed in the ambulance, 
Figure 65 accompanied by the physician, and taken to 

the hospital. He was pronounced dead-on-
Victim lowered to ground level with improvised rig arr iva l . The Other tWO survived. 
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CHAPTER XXI 

SHORING AND TUNNELING 

INTRODUCTION 

In emergency rescue operations i t sometimes i s necessary to support a damaged 
structure or a cave-in, or to provide bracing for walls and ceilings. A squad may have 
to construct tunnels to rescue trapped victims. The shoring or tunneling must be done 
rapidly, but safety must not be sacrificed for speed. 

Only the amount of shoring or tunneling required for the safe removal of victims and 
workers should be carried out by a rescue squad. No attempt should be made to restore 
any structure to its original position; restoration should be left to the guidance of skilled 
craftsmei 

SIZING UP AN EMERGENCY 

At a cave-in the squadman maybe con­
fronted with two types of rescue problems: 

(1) The head of the victim is not covered. 

(2) The victim is completely covered by 
some type of m a t e r i a l . In either case 
care must be taken to protect the victim 
from added injury. Size up the situation 
and plan your approach before action i s 
taken. 

When a victim is partially buried with 
his head exposed, start administering oxy­
gen. Use the inhalator if he is breathing. 
Use the resuscitator if he is not breathing. 

APPROACHING A VICTIM 

When you approach a cave-in victim on 
foot, be sure todi*^ ibuteyour weight over 
the largest area possible. Do not increase 
the amount of weight that iB already present 
on the victim's chest cage. It maybe nec­
essary to crawl on your hands and knees 
or stand with your legs wide apart. Long-
handled shovels are of great assistance in 
this situation, since the material covering 
the victim can be removed and at the same 
time the squadman can stand at a distance 
away from the victim. All squads should 
b e e q u i p p e d with long-handled shovels. 

If a victim is completely buried (e .g . 
under loose gravel), the man in charge of 
rescue must, if able, find the approximate 
location of his head and chest. A squadman 
should be prepared to begin administering 
oxygen as soon as the victim's head is ex­
posed. 

Many times, a squadman will be required 
to lie flat on his stomach and reach the vic­
tim with just his hands. The squadman 
should approach the victim from behind to 
administer oxygen, if possible, so t h a t 
other personnel can relieve pressure from 
the victim's chest. 
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SHORING 

When a victim is under loose debris it 
may be necessary to clear a patli slowly 
and carefully to hiin, shoring with the pro­
gress of the path, as i s done in mining 
operations. 

Shoring i s also necessary sometimes 
after traffic and railroad accidents. Heavy 
weights must sometimes be supported while 
cutting through m e t a l wreckage; or the 
wreckage must be raised by means of jacks, 
and then supported, so that progressive 
access can be made to where the victim is 
pinned or trapped. 

To brace a wall that is bulging or in 
danger of collapse, a raked shore can be 
built. (See Figure 1.) Raked shoring is 
usually built up from ground level. 

A flying shore cî r be used to brace one 
wall from another support across a space. 
(See Figure 2). 

Figure 1 

Raked shore 

BULKHEADS AND COFFERDAMS 

In cave-m accidents involving ditches or 
wells, and in other similar accidents, it is 
sometimes necessary to sink bulkheads or 
cofferdams lor shoring. 

-WAIL PLATE 

-NOT TO cxcEio lit resT-

Figure 2 

Flying shore 
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TUNNELING 

I 

Tunneling becomes necessary when the 
rescue workers must remove victims trap -
ped either near t h e surface or in voids 
underneath collapsed structures or ditches, 
or under sand, gravel, coal, grain, etc. 
(See Figures 3 and 4 . ) In these rescue 
operations, tunneling requires exceptional 
skill and should be guided by trained per­
sonnel. 

sd^ 

Figure 4 

Rescue from a basement where ceiling 
remains almost intact 
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TECHNIQUES AND TOOLS 

aioring and tunneling are best accom­
plished with the use of timbers and wedges. 
The construction work sometimes has to be 
done gently and without jarring, to prevent 
further collapse. Figure 5 shows a dam­
aged wall supported by a shoring of heavy 
timber. 

Figure 5 

Use of heavy timber for shoring 

Cut the supporting timbers short, then make 
them fit snug with wedges. Ihmecessary 
jarring can be avoided, yet a snug fit can 
be accomplished when this method is used. 

Shoring and tunneling should, of course, 
be safe and secure, to protect both the vic­
tim and rescuers. It is often necessary for 
rescue teams tb work in relays. This may 
require several trips in and out. 

M'nor accidents may involve only the 
use of rope, shovels, pails and carpentry 
t o o l s needed for shoring. Accidents of 
major proportions and those i n v o l v i n g 
large buildings may demand the use of bull­
dozers, power shovels, drag-lines, trucks, 
and other h e a v y - d u t y equipment, with 
skilled operators. At the scene of a rescue 
if the squad leader finds conditions that re­
quire the use of heavy equipment, he should 
not hesitate to request the services of such 
equipment. In many c o m m u n i t i e s this 
means putting into effect a pre-arranged 
plan to meet such situations, prepared long 
before the emergency arises. 

DANGER OF FURTHER INJURY 

When a victim is buried, extreme care 
must be exercised in the use of power 
equipment. The rescue activities could 
injure the victim further, or k i l l him. 
^)eed is important for many reasons, but 
not important enough for over-zealous dig­
ging. Skiuadmen and operators should be 
constantly alert to observe any part of the 
victim's body as it is revealed. When ob­
servation reveals the body of a victim, the 
rescue operation should proceed cautiously 
and carefully with a minimum use of power 
tools. 

AVOIDING CAVE-INS 

When raising victims from cave-ins, 
ditches, or voids, it is important to pre­
vent the edges from caving in under the 
weight of squadmen or equipment. A tri­
pod (Figure 6) a ladder laid horizontally, 
or an aerial ladder can be used very suc­
cessfully and safely in this operation. 
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Figure 6 

Use of tripod 

HAZARDS TO THE SQUADMAN 

In cave - in situations where gas lines 
may have been broken, rescue personnel 
must consider their personal safety. Accu­
mulated toxic or asphyxiating gases c a n 
render squadmen helpless and unable to 
p e r f o r m the rescue operations. Self-
contained gas masks are indicated. 

In emergency situations where hazards 
frAm utilities exist or may exist, call the 
utility company's emergency service for 
proper handling. 

VICTIM CARE 

Victims may require resuscitation, first 
aid, or professional attention before being 
moved. Also some trapped victims may 
request spiritual assistance. 

Figures 7 through 12 show a typical 
rescue operation involving a victim nearly 
buried under loose dirt . 

Figure 7 
Courtesy Loudonville Vol. P.O. 

Two men were working in a trench. As one man climbed out to get a drink of water, the 
side of the ditch came rolling in, covering the man working at the bottom of the ditch. A 
workman ran to a nearby home and called the emergency squad. 

u ] 
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Courtesy Loudonville Vol. F.D. 

Figure 8 

As the resuscitator could not be placed near the victim, the extension unit was ^et up. 
In this picture Squadman No. 1 opens the tank valve and connects the extension unit to 
the resuscitator. Squadman No. 2 turns the unit to resuscitation and places a face mask 
on the victim. (Squadman No. 2 i s standing with feet apart, and to the rear of the victim, 
so he will not add more weight to the dirt covering the victim.) Squadman No. 3 starts re­
moving the dirt from above the victim's chest area so the victim can breathe for himself. 
Squadman No. 4 brings a backboard and other equipment from the squad car. 
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Figure 9 
Courtes> Loudonvilie Vol . F,D. 

As the weight of the dirt is removed from the victim's face ie is able to breathe for 
himself. Squadman No. 1 continues to supervise the machine. >quadman No. 2 adjusts 
the face mask and micro unit for inhalation. He supports the victim's head with his hand, 
and the victim's back with his knee and leg. Squadman No. 3 continues to remove dirt to 
free the victim. Squadman No. 4 has completed a shoring job to prevent farther cave-in. 

Figure 10 

The victim is placed on a backboard 

Courtesy Loudonvilie Vol. F.D. 
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Courtesy Loudonville F.D. 

Figure 11 

Web straps are used to secure the vicHm to the backboard. 

Figure 12 
Courtesy Loudonville Vol. F.D, 

The victim is carried up out of the ditch. He was transported to a hospital, at a slow and 
careful speed. 
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CHAPTER XXII 

WATERFRONT OPERATIONS 

INTRODUCTION 

Authoritative information tells us that most drowning victims must be brought to the 
surface within ten minutes if they are to have a reasonable chance to survive. Beyond that 
time, the efforts of the squadmen will be largely devoted to the matter of recovering the 
victim's body. Past records indicate that this is usually the case in most of the responses 
to this type of rescue emergency. 

If, however, recovery is made within a reasonable length of time, manual or mechan­
ical respiration should be started at once. It must be continued until the victim, is either 
revived or pronounced dead by a physician or coroner. Such practice should not be'treated 
lightly, as it has been reported that a man was revived aftef being submerged for thirty 
minutes. 

It is a perfectly natural trait to persist in trying to recover the body of a drowned per­
son, even though all hope of revival may be gone. However, the squadmen's responsibility 
stops when all ho[ >f life is gone! The officer in char.ge should not lose sighi of the fact 
that squadmen occut>ied in body recovery operations arc not available to ser\'e the living 
public. 

All operations at the scene of a drowning should be directly in the charge of the emer­
gency squad. This includes not only the recovery operations but the physical control of 
the scene as well. 

Proper education and training will help to insure a maximum degree of ir!etyfor squad­
men who must participate in waterfront operations. The material in this chapter is based 
on the assumption that its reader has had an approved course in water .safety, sponsored by 
a nationally recognized authority or agency. Such instruction is absolutely essential to 
emergency rescue squad work, llie following pages will describe some of the equipment and 
methods used in v/aterfront operations. 
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1. Sid* Planlii (Slrakat) 
. 1 BoNom Plunks 
3. Trant 
4. Paintar Rinf 
5. Thwarts 
6. Saats 
7. Dack 
• . Slam Past 
9 . Franss 

W. Stam Past 
1 i Guntrala Strip 
U Kaal 
U Skaa 
14. Oariacks 
1& Sculling Notch 
it. Gunwala 
17. Grating or 

Flaer Beards 
i a Stratchar (Adjustabia) 

KEEL CROS$ SECTION 

Figure 1 
PartS of a rowboat and an o.. r 
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BOAT HANDLING 

Elementary boat handlii^ is important 
to emergency squads. They are called iq)on 
to rescue stranded victims in time of floods 
as well as other emergencies where the only 
means of rescue is by the use of a boat. 

While diere is much material available 
on small boat construction, tibere is not a 
great deal to be found on tbe safe handling 
of small boats. This section, then, is in­
tended to give some briet basic information 
on boat handling and boating safety. 

PARTSOFAROWBOAT 

Bow: The front, or forward part, of the 
hull. 

Deck: The small triangular filling of wood 
at the bow of the boat, fitting level with and 
between tbe gunwales. 

Frames: Thenarrowcross-sections, 
placed edgewise in the boat from gunwale 
to gunwale, down the sides and across the 
bottom, to hold the shape of the boat and to 
provide the form over vMch it is built; 
there are usually three or four frames. 

Grating or Floorboards; Wood slats, 
cleated together in sections, to form a false 
flooring. They serve to protect ribs and 
planking and also to keep occupants* feet 
dry in a leaky craft. 

Gunwales: (Pronounced gun'ls.) The top 
edges of die hull, on either side, fromtx>w 
to stem. 

Keel: The main backbone of the lx)at, ex­
tending along the bottom from the stem (at 
the bow) to the stem post. 

Oarlocks: Tlie metal crutches, pivoted in 
metal sockets on the gunvtrales of the boat. 

in which the oars rest in rowing; accepted 
patterns are either U-shaped or ring-
shaped, with a metal shank to yAkich a chain 
and toggle are attached to prevent loss. 

Painter: The line, usually about 6 feet long, 
spliced to a ring in the bow and used for 
towing or for tying up the boat. A similar 
line in the stem is a stemfast. 

Planking: Long narrow boards (also called 
strakes), laid up and fastened tightly to the 
ribs, edge to edge, and running lengthwise 
from bow to stem; they form the watertight 
outside covering of the hull, includinĝ  the 
bottom. 

Port: The left-hand side of the lx>at as you 
face forward. 

Ribs: The narrow flat s t r i p s , usually 
steamed and bent to shape, spaced between 
the frames to aid in holding the shape of 
the boat; they also provide a foundation 09 
v^ch the outside planking can be fastened. 

Risings: The strips of wood, securedto the 
frames- id ribs, upon which the ends of the 
thwarts are secured. 

Sculling notch: The half-round notch or 
depression in the û jper edge of the transom, 
to hold the loom of a long oar for propelling 
the Iwat by sculling. 

Seats: The small platforms or se&ts built 
into the stem and the lx>w of the boat. 

Skeg: The small triangular piece of wood 
which fills the space between the end of the 
straight keel and the iq>sweeping stem of the 
hull; it serves to hold the stem on a steady 
straight course viben tbe lx)at is rowed. 

Starboard: The rig^-hand side of the boat 
as you face forward. 

Stem: Hie back, or aft, part. 



268 EMERGENCY VICTIM CARE AND RESCUE 

OARS AND THEIR PARTS 

Oars; The flat-ended wooden levers by 
which a rowing boat is propelled. 

Blade; The wide flat portion that is dipped 
in the water, when rowing. 

Button; A ridge, built up of leather, at the 
inboard end of the leather, to prevent the 
oar sliding through the oarlock. 

Grip: The handle portion held in the rower's 
hand. 

Leather: A protective collar of horsehide 
attached to the loom at the point where the 
oar rests in the oarlock. 

Loom: The Icngta*-,ring shaft between the 
grip and the blade. 

Throat: The narrowest part of tlie loom 
where it joins the blade. 

Jtretcher; A short cjossbar held by two 
parallel cleats attached to the gratings or 
directly to the ribs, at suitable distance 
from each rowing position, to provide nec­
essary foot-bracing fox the oarsmen; cross­
bars are usually adjustable in any one of 
three notched positions, for length of legs. 

Thwarts: The wide boards e x t e n d i n g 
across the boat, located lower than the gun­
wales, for the oarsmeato sit on; there are 
usually a midship thwart, and f'wdthwart. 

Transom: The broad ilat plank, or plank­
ing, fitted to the extreme aft ends of the side 
and tx)ttom planking, to close the stern end 
of the l)oat. 

Figure 2 

Rowboat equipped with rescue and first aid 

Figure 2 shows a rowboat in which rescue 
and first aid gear have been stowed, ready 
for emergency use. 

gear 

BOARDING AND ROWING A BOAT 

Making Ready - If at a shore, push the boat 
afloat by partially lifting the beached end. 
Before tjoarding it, make certain that the 
bottom is not resting on a stone or anything 
sharp that might injure the planking; also 
make certain that the bow i s not so far 
ashore that you cannot "shove off" when 
your weight is aboard, and that the h)ow is 
not resting on anything that will make the 
boat "teeter" as you hoard it . 

Before shoving off, the painter should 
be neatly stowed in the bow or on the bow-
seat, oars lying fore and aft along the outer 

\ \ = 
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ends of the thwarts, with blades aft; oar­
locks unshipped and hanging inside below 
the gunwales by their chains. Be sure all 
gear is neatly stowed and in its proper 
place. 

If at a landing stage or dock, cast off and 
stow the painter, and bring the boat parallel 
alongside the front of the pier, holding it 
by the gunwale. 

Boarding - Board the boat by stepping in the 
middle, on the bottom boards or on the 
gratings; do not step on the seats or thwarts. 
Keeping your weight low and with at least 
one hand constantly touching a gunwale, 
move to your position and seat yourself in 
the center of the seat or thv/art. Passengers 
sit facing forward, oarsmen face aft. If 
rowing alone and the boat has two rowing 
positions, use the aft one. 

Seating the Oars - Adjust the stretcher in 
the proper notch to suit the length of your 
legs. Ship the oarlocks by raising them 
until the chain feeds downward through the 
socket and until the shank of the lock itself 
is firmly seated in the socket. Lift each 

oar at its balancing point, drop the loom 
into the oarlock and slide the oar outboard 
until the button bears against the oarlock; 
or , if there is no leather or button, until 
the oar feels "balanced" in the lock. If oars 
are of correct length for the boat, the ends 
of the grips will be very near touching, or 
they may actually overlap up to 2 or 3 inches 
when the oars are held horizontally. 

Rowing Position - The correct rowing posi­
tion is important for efficiency and endur­
ance. Seated erect, face squarely astern. 
Head should be up, feet together and braced 
against the stretcher, knees together and 
slightly bent. It the boat has no stretcher, 
feet may have to be somewhat spread to 
brace against a frame or rib; knees would 
be correspondingly s p r e a d and slightly 
bent. Hands grasp the oar grips with the 
knuckles uppermost; thumbs may encircle 
the underside of the grips, or may cap the 
ends, but should not rest on the upper sur­
face of the grips alongside the fingers. 
(See Figure 3.) Elbows should hang close 
to the body, without strain. 

Figure 3 

Rowing position and grip 
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With both oars resting horizontally in the 
oarlocks and their length at right angles to 
the centerline of the boat, turn them until 
the plane of the blades is absolutely ver­
tical . Then adjust your hand grasp without 
disturbing the vertical settingof the blades, 
so that your wrist joint is a b s o l u t e l y 
straight in a horizontal plane with your fore­
arm . This is your basic grip of the oars . 

Without relaxing or shifting your grip, 
bend y o u r wrists in a manner that will 
cause your hands and knuckles to rotate up­
ward and toward you; (in rowing parlance 
this action is termed "dropping" the wrists.) 
This will tip the oar blades about 30 degrees 
into "feathered" position, with the forward 
edge of the blade higher than the aft edge. 
If you now raise your hands slightly to lower 
the blades until they are skimming just an 
inch above the water, you are in the position 
"Rest Oars" or "Oars." 

To prepare for rowing, glance over your 
shoulder toward the bo' \ to make certain 
that the way is clear anrjd of you. 

The Stroke - Move the oar blades forward 
close to the water in feathered position, by 
extending your arms a s you sway your body 
aft toward your k n e e s . Sway from the 
hips, keeping your back erect. As you 
approach the limit of your reach, gradual'y 
straighten your wrists; then pause in this 
position. The flat of the blades is thus r e ­
turned slightly past the vertical setting, 
close to the water and everything is in 
readiness to make the "catch", which starts 
the power portion of the stroke. This posi­
tion is that of "ready" . 

Do not shiu your grip or release control 
of the oars, but relax the downward pres­
sure of your hands until the blades drop in­
to the water as far as their own weight will 
immerse them. (See Figure 4.) As yea 

Figure 4 

The catch 

feel the blades "catch" begin to apply power 
by racvmg your whole upper body, from the 
hips, toward an upright position. Use the 
full combined strength of your leg and back 
muscles to apply maximum pulling power 
smoothly, without jerk or splash. While 
your body moves, y o u r arms should be 
maintainei extended. Let the oar blades 
float at the L own normal depth; never force 
them deeper. 

When your body has passed the vertical 
position sufficiently to tighten abdominal 
muscles perceptibly, you have reached the 
maximum desired degree of "layback". At 
this point the arms smoothly start their 
contribution of power. Arms are drawn 
powerfully toward you, with elbows com-
fortably close to your body, until your hands 
are practically touching your chest. (See 
Figure 5.) 



WATER FRONT OPERATIONS 271 

Figure 5 

Pull nearly completed 

The oars now a r e slanted toward the 
stern at such an angle that the blades have 
slipped clear of the water without tossing 
any of it in a spurt or splash. This is the 
completion of the "power portion" of the 
stroke. 

The recovery is the final phase of the 
stroke cycle. This is done with the blades 
in "feathered" position, to reduce wind re ­
sistance; also to assure the blade gliding 
over the crests o f w h i t e c a p s in choppy 
water. (See Figure 6.) As the "pull" or 
"power" portion of the stroke is completed, 
drop your wrists smartly to flip the blades 
into feathered p o s i t i o n . Smoothly and 
simultaneously with the droppimar of your 
wrists, extend your arms. As the arms 
approach their fu l l extension, start the 
sway of your body from the layback position, 

Figure 6 

The recovery: blades are feathered 

through t h e vertical position and toward 
your knees. Level your wrists as you attain 
your maximum reach without rounding your 
back. You are now in the "ready" position, 
poised with blades facing squarely for the 
"catch" of the next stroke. 

Correcting Course - The oarsman should 
correct his boat's course by pulling some­
what harder on one oar than on the other, 
without any i n t e r r u p t i o n in the smooth 
rhythm of the stroke. 

A more drastic correction can be made 
--as when a heavy gust of wind or a sudden 
cross-current veers the bow off course--
by poising one oar in "rest" position, or by 
"trailing" it, while one or moire strong 
pulling strokes are taken with the other oar. 
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Hold - To stop a boat, drop the blades into 
the water at the end of a stroke. Then sit 
upright, hold one knee beneath the thwart 
(as a purchase), press firmly toward the 
stern with your hands, and thus gradually 
f o r c e the blades f o r w a r d in the, water 
against the forward motion of the boat. 

Stern All - To propel the boat astern, after 
stopping it, repeat and continue the stern-
jvardpushingaction with your arms, adding 
±e weight of your body to the final portion 
of each push. In choppy water the blades 
should be feathered on the recovery portion 
ot each of these "backwater" strokes, but 
this feathering is done by raising the wrists, 
instead of dropping them. 

Turning - When it is necessary to make a 
sharp turn and at the same time retard the 
progress of the b o a t , the action is op­
posite to the foregoing. The turn is made 
by executing a backwater stroke with one 
oar, while "resting" or "trailing" the other. 

Approaching a L a n d i n g - The t u r n i n g 
technique is used when coming alongside a 
landing. The approach and momentum are 
judged by looking continuously over one 
shoulder. At the right moment the oar on 
the landing side is deftly unshipped and 
boated; the other oar then is used for back­
ing water to just the degree necessary to 
slide the boat to a broadside, motionless 
position at the landing. 

Pivoting - Turns are executed by backing 
water with one oar, while simultaneously 
pulling with the other. 

ADVICE TO THE BEGINNER 

Beginning oarsmen often have trouble 
with one oar: it repeatedly fails to grip the 
water, or slices top deep and jumps out of 
the oarlock. Either occurence is termed 
"catching a crfib". An incorrect grip on 
the oar may be the cause. Check your grip 
while holding the plane of the blades abso­
lutely vertical; if necessary, readjust your 
hand grip. A "crab" may also be caught 
because of tenseness and consequent failure 
to level your wrists equally, as you make 
the "catch". 

As you become an experienced oarsman, 
you will develop the ability ô check your 
grip during e ? c h pulling stroke, by the 
"feel" of the blade as it bites the water; 
any slight adjustment is then made during 
the rowing rhythm. 

The good oarsman periodically glances 
over one shoulder, without breaking the 
rowing rhythm, to make certain that the 
course ahead is clear of any other traffic. 

Take your time. Think out each move 
before attempting it. Then move slowly, 
easily, in a relaxed manner. With per­
sistent practice you will become an excel­
lent oarsman. Keep your full attention on 
what you are doing. Don't dip the blades 
too deep: the water should not wet the shaft 
above the throat. Keep your hands low. 
Don't lift the blades too high on "recovery"; 
they should just clear the water. Keep your 
head up. Get a full bree.th of air every 
stroke. Full evenly; a zig-zag course is 
caused by uneaven pulls. 
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BOATING SAFETY 

I 

All boats out on the water should be under 
watch of a guard at all times. This guard 
should remain on shore. 

At night always carry a bright flashlight 
or lighted lantern visible all around if row­
ing on a waterway where other vessels or 
boats are used. The light should be shown 
at the approach of other boats. 

Keep out of the way of power boats of 
all kinds in ordinary water traffic. Power 
boats carry white lights in the stern only or 
in bow and stern; sailboats do not. Green 
lights are on the starboard, red lights on 
the port side. 

Waves from a large power vessel can 
upset a small craft that is not being handled 
properly. Keep at least 300 feet away from 
such vessels until the stern has passed. 
Head your boat into an approaching wash 
and remain stationary until it subsides. 

Any boat equipped with a motor or other 
sinkable dead weight should have airtight 
compartments capable of supporting this 
weight. 

All metal craft should have airtight com -
partments to f l oa t their o c c u p a n t s if 
swamped. Metal boats should be swamped 
and tested every two v.-eeks for pin-hole 
leaks in their airtight compartments. 

If two squadmen must exchange seats 
away from shore, first "boat the oars" . 
Then one man sits forward on the bottom; 
the other crouches with one hand on each 
gunwale, passes alongside, and is seated. 
Then the man on the bottom moves to the 
vacated place. 

When dropping or retrieving the anchor, 
a squadman should be sitting in the boat. 
If he is standing, he may lose his balance. 

Two small persons can row in unison 
sitting in the same seat (double banked). 
Each pulls one oar. A better way is single-
banked sweep rowing, with one man in each 
seat, pullmg one oar. 

Whether they use one or two oars each 
(called "pair-oar rowing"), the two oars­
men should keep absolutely together. The 
aft oarsman or "stroke" sets the rhythm. 

In waves or choppy water row with reg­
ular, steady strokes. If possible take the 
waves at a slight angle rather than directly 
bow-on or stern-on. Keep a level boat by 
spreading weight evenly. In a high wind, 
seat passengers flat on the bottom and keep 
the bcv; headed into the wind. 

If one oar is lost, face the bow and use 
the other as a paddle or scull. 

It is a violation of good seamanship and 
unwise to do the following: 

1. Overload a boat by taking more people 
than its marked capacity. 

2 . Abuse an oar by splashing water with it, 
digging in the sand with it, or using it 
as a fender. 

3 . Expose yourself to injury by standing in 
a boat, rocking it, or skylarking in a 
boat. 

4 . Deliberately or carelessly allow your 
boat to bump another or crash the land­
ing. 

5 . Create a false alarm by needlessly call­
ing "HELP", or by making a sound that 
can be thus interpreted.. 

6. Risk being run down through failure to 
carry a light, if out at night on waters 
used by other craft. 
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OPERATION AT SCENE OF DROWNING 

SQUAD SAFETY 

It is well at this point to stress certain 
factors pertinent to the safety and welfare 
of the squadmen. Diving into the water is 
indicated when the victim can be seen and 
is moving, o r when there i s substantial 
evidence that the victim has been under the 
water only a few minutes. It is obvious tha' 
only trained and qualified water-safety men 
should be selected for this assignment. 

The use of life jackets should be empha­
sized. They are standard equipment foj. 
squadmen to wear during all rx>atingopera­
tions . This rule should apply to swimmers 
as well as non-swimmers, especially when 
entering swift or rough waters. 

Asquadman should be assigned to shore 
duty, and should remam there, as long as 
squadmen are working in boats. His main 
responsibility will be to keep the occupants 
of the boats under surveillance. In the event 
they run into trouble o r encounter some 
difficulty, he can quickly secure help to 
assist them. He can also gather infor­
mation from witnesses on shore which can 
aid the boatmen in their size-up and search. 

SIZE4JP 

Proper size rup at the scene of a drowr-
ing, before and during the operation, will 
be of great assistance in making a rapid and 
successful recovery. In making the size-
up, the squadman in charge should consider 
the following factors: 

1. How long the victim has been submerged 

2. Where he was last seen 

3 . How the victim was dressed (in swim 
suit or clothed) 

4 . Survey of the body of water as to: 
Character of bottom 
Currents 
Snags and obstructions 
Depth and width of water 
Conditions of banks (undergrowth, 

trees, etc.) 
Direction of wind 

GENERAL INFORMATION 

ON DROWNED BODIES 

A body will remain in the immediate 
vicinity of where the drowning occurred. 
Even though there is a strong current on 
the surface of the water, the body will not 
move very far from the spot where the vic­
tim was last seen. It has been noted that 
a body in a swimming suit, when sinking, 
will not be more than 1-1/2 times the depth 
of the water from the spot. 

Example: Water is 20 feet deep. 
1-1/2 X 20 = 30 feet from the spot. 

Sometimes bodies of victims who are very 
fat and bodies of small children do not sink 
after drowning, but remain floating on the 
surface. A body will rise to the surface 
when enough gas is formed in the intestinal 
tract to make the body buoyant. The time 
needed to generate the necessary gas will 
depend on the temperatux a of the water and 
the content of the victim's stomach when 
drowned. In summer, the average time is 
from 18 to 24 hours. However, in winter, 
or when the water is very deep and cold, the 
time will be much greater. A body will not 
rise suddenly from the bottom, but grad­
ually as more gas is formed and the body 
becomes buoyant. After the body rises to 
the surface, its movement is affected by the 
current or wind; it may be found several 
miles downstream. 
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A victim drowning in a rapids probably 
will be carried to the first deep hole down­
stream. If manpower is available, it is 
advantageous to send one detail downstream 
to search the e d d i e s and center of the 
stream. 

Equipment carried in Rescue Boats 

Oars (2 sets) 
Anchor 
Life jackets 
Ring buoy 

Pike poles 
Drag hooks 
3/4-inch rope, 100 feet 
3/8-inch rope, 100 feet 

Torpedo buoy Life gun and extra line 
Flashlight with extra batteries 

DRAGGING 

In the early stages of any body search, 
dragging and probing with grappling irons, 
grappling hooks, and pike pole irons are 
the usual means employed. Even under the 
best circumstances, dragging i s a blind 
operation. 

^ r \ Affoeh 3 /16"— 1/4" Rope, 
W I or good sash cord (P) 

l /4"x2"x5" 

Plot iron 
12"fo 18" 

Figure 7 
Grappling iron 

Very useful types of grappling equipment 
can be made by a Gquad. These include: 
grappling irons, pike pole irons, and grap­
pling hooks. 

The grappling iron shown in Figure 7 is 
not too practical for rescue work, but may 
be used in very deep water, not only for 
body recovery but for equipment, etc. The 
iron weighs from five to ten pounds. 

The pike pole iron is the only type that 
can be used in waters with stumps. (See 
Figure 8.) The pole should be in four-foot 
sections and not to exceed twenty to twenty-
five feet in length. 

L — 4" to 6" k 

Figure 8 
Pike pole iron 

Grappling hooks are made of No. 9 iron 
wire. Two pieces 18" long are ijent in half 
and twisted as four strands, forming an eye 
at one end and four prongs at the other end. 
Space the hooks along lines and attach the 
lines to a tow bar as illustrated in Figure 9, 
on the next page. 
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Figure 9 

Grappling hooks on a towbar. A cable or chain attaches to each end of the tOwbar, for 
dragging operations. 

Landmark X 
Londnorii Y 

LOCATING A BODY 
FOR GRAPPLING PURPOSES 

A witness at point "A" last saw victim 
in line with tree "X". (See Figure 10.) 

A witness at point "B" last saw victim 
in line with tree "Y". 

Then,Dy "drawing" imaginary lines be­
tween point "A" and landmark "X", and 
between point "B" and landmark "Y", the 
squadman can locate the point where the 
lines cross or intersect. Search for the 
body should focus on that point. 

Witnaitot point B Witnast at point A 

Figure 1G 
Locating a body 
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DRAGGING METHODS 

There are many dragging methods which 
may be used; some of the more successful 
ones are described here. Grappling may 
be done from shore to shore, dock to dock, 
boat to shore, or boat to boat. 

The following p r o c e d u r e is used in 
shore-to-shore grappling. (See Figure 11.) 

Mon «| starts h*r« Man «2 starts h«r« 

Shore-to-Shore Grappling -
1. TheTq:* should be more than twice the 

width of the area to be covered. 

2 . Secure hooks to center of rope. 

3 . Squadman #1 will drop hooks straight 
down until they hitlwttom. He then sig­
nals #2 squadma .̂ to draw hooks slowly 
toward him, allowing them to drag the 
bottom across the entire width of the 
body of water. 

4. If nothing is hooked, #2 side-steps one-
half the length of the grai^lingbar in the 
direction the victim was last seen. 

5. #1 then side-steps the same distance in 
the same direction. 

6. #2 then lowers the hooks straight down 
to the bottom, and signals #1 to pull hooks 
slowly to him. 

7. This procedure i s continued until the 
entire area is covered. Procedure is 
then reversed so area will be covered 
twice. 

8. If the body is not then recovered. Hie 
area should be extended in both direc­
tions, and the procedure repeated. 

Figure 11 

Shore-to-shore grappling. In flowing water a body may be carried with the current a short 
distance. Note that the dragging operation here starts downstream from where the victim 
was last seen. 
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Boat-to-Shore Grappling - Figure 12 shows Dock-to-Dock Grappling - The procedure 
the recommended procedure, is the same as in shore-to -shore grappling. 

(See Figure 13.) 

Boot Position A Boot Position Q-

/-->«> 
L «'̂ '-< 

n t 

/ 

Dock 1 

Victim lost seen here 

Mon No. 1 
storts here Man No. 2 

starts here 

n 

Figure 12 

Boat-to-shore grappling 

1. The boat must be anchored securely. 

2 . The man on shore does all the moving, 
side-stepping one-half the length of the 
grappling bar . 

3 . If the victim is not hooked after proce­
dure from boat p o s i t i o n A, the boat 
should then be moved to position B, and 
anchored securely. The procedure is 
then repeated from this new position. 

Figure 13 

Dock-to-dock grappling 

Boat -to -Boat Grappling - The following pro -
cedui^ is recommended. (See Figure 14.) 

1. Place four buoys to mark the area to be 
covered. 

2 . Boats should be anchored from bow and 
stern. 

3 . Boats should beheaded in the same dir­
ection . 
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I 

Figure 14 

Boat-to-boat grappling 

4. Boats should be broadside to the area 
being dragged at all times. 

5. The entire length of the boat is grappled. 
Boat #1 moves forward one boat length. 
Then boat #2 moves inline with boat # 1 . 

GRAPPLING FROM A MOVING BOAT 

The least advantageous method of grap­
pling is from a moving boat. The move­
ment of the boat cannot be controlled per­
fectly, so the entire bottom of the area may 
not be covered. 

When grappling from a moving boat, it 
is best to move with the current. This will 
keep the hooks on the bottom. If the cur­
rent is very strong the oarsman should back 
water; otherwise the movement of the boat 
will be so swift that it may pull the hooks 
off the bottom. 

The squadman using the hooks should 
kneel on the stern seat of the boat and op­
erate the hooks over the stern of the boat. 

In rough waters a motor may be used. 
It is best to use the motor to move the boat 
upstream with hooks out of the water. The 
boat should then be allowed to float slowly 
downstream with hooks on bottom. 
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Figure 15 
Dtagging from a moving boat 

For dragging from a moving h)oat, the 
following p r o c e d u r e is recommended. 
(See Figures 15 and 16.) 
1. Upon arrival at the scene, remove all 

e q u i p m e n t from the boat that is not 
needed to start operations. 

2. Launch boat (with two men). 
3 . Place red buoy where victim was last 

seen and start dragging at once. 
4. If body is not recovered within one hour, 

place four yellow buoys in a square ap­
proximately 100 feet apart, and start 
systematic dragging operations. 

5. Row boat into the wind; it is easier to 
keep on a straight course. 

6. Do not start rowing until hooks hit the 
bottom. 

7. Hold the dragging rope in your hand at 
all times, so you can feel when an object 
is hooked. The slack end of the rope 
should be tied to the boat as a precaution 
against losing hooks if the rope is pulled 
from your hands. 

8. Boat must be rowed slowly and must not 
get too far ahead of the hooks. 

Figure 16 

Grappling hooks correctly used. They should 
drag the bottom. 

OUTBOARD MOTORS 

While the use of a motor on a boat is not 
recommended for dragging operations, it 
can be used successfully by squadmen under 
certain conditions. 
Advantages 

1. Time and effort are saved in getting to 
the spot to start dragging operations. 

2 . Time and effort are saved in rescue of 
victims stranded in flood waters. 

Disadvantages 

1. Motor gets in the way of dragging oper­
ations . 

2 . Motor moves boat too swiftly for drag­
ging, pulls hooks off bottom. 

3 . Motor is sometimes difficult to start. 
4 . Time is lost refueling motor. 
5 . M e c h a n i c a l failures occur, such as 

shearingoff of the pin or motor stoppage. 

DRAGGING WITH SEVERAL BOATS 

Sometimes several boats are used in a 
dragging operation. Figurel7shows a rec­
ommended procedure. 
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Figure 17 

Dragging operation, using more than one boat 
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GRAPPLING WITH PIKE POLE IRON 

Use the method shown in Figure 15 to 
cover the area. This method is very good 
when the bottom is full of tree stumps and 
heavy brush. 

Grappling for a body with pike pole irons 
differs somewhat from the actual dragging 
methods usually associated with a body r e ­
covery operation. Pike pole irons are not 
dragged or pulled along the bottom. The 
squadman holds the pole in a vertical posi­
tion and tamps the bottom with quick up-
and-down strokes while the boat is moved 
along. (See Figure 18.) This p r o b i n g 
action enables the operator to feel or de­
termine what is being struck, on the bottom, 
by the end of the pole. This action also 
eliminates the possibility of the iron be­
coming fouled with debris on the bottom. 

The boat must continue to move very slowly 
during t h e searching operation until the 
entire area has been thoroughly covered. 
When the body is "struck" or located, the 
boat must be stopped and held stationary 
until the body has been securely hooked and 
raised to the surface. 

SITUATIONS 

Situation #1 

A boy starts to swim a large lake on a 
dare; about one-quarter mile offshore he 
tires and sinks. He is noticed by his pal 
who calls the life guard and lake manager. 
The manager calls the emergency squad at 
once. They arrive within four minutes and 
start dragging at once. (Time was not taken 
to set out buoys.) See Figures 20 through 
24. 

Figure 18 
Grappling with pike pole iron 
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Courtesy Yorkville Vc!. F.D. 

Figure 19 
On the second pass over the area the boy's arm is hooked by the 
grappling equipment. The squadman gently raises the boy to the 
surface afld lifts him over the stern into the boat. 

1 ( 

. I 

OL.FIfiE DEPT. 5 & t 

Courtesy Yorkville V o l . F.D. 

Figure 20 
Artificial respiration is started at once. With two rescuers and 
the victim in the boat, rowing would be awkward. Therefore another 
boat, manned by a squadman and a lifeguard, will tow the rescue 
boat to shore. 
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Courtesy Yorlcville Vol. F.D. 

Figure 21 

On shore the body is covered with a blanket and mechanical resuscitation 
is started. 

Courtesy Loudonville Vol. F.D. 

Figure 22 
The boy recovers after 20 minutes. Although he feels fully recovered, 
squadmen load him into the ambulance for transportation to a hospital. 
He remains there for 24 hours under careful observation, then is released. 
This is the happy ending of a serious situation. 
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Situation #2 

Fisherman r e n t s a boat from a park 
manager at 11 p.m., for all-night use. 
When the manager arrives at the park at 
7 a.m. he sees the empty boat and inves­

tigates . Evidence indicates the fisherman 
fell into the lake. 

The manager calls the sheriff and the 
highway patrol. After one hour of consul­
tation, they call the emergency squad and 
the coroner. 

Figure 23 
Courtesy Loudonville Vol. F.D. 

As the boat is still anchored it is not necessary to place a red buoy; the boat 
serves as a marker. The victim's wife arrives. The squadmen start to drag at once. 
After twenty-five minutes of dragging, they are about to take the time to use the 
systematic method when the body i s hooked by the right leg. 

! 

Courtesy Loudonville Vol. F.D. 

Figure 24 

Squadman #1 secures the body with rope under the arms, as Squadman #2 removes 
hooks. 

* In these posed pictures squadmen did not wear life jackets. In an actual rescue men 
would be wearing life jackets during the boating operation. 
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Figure 25 
Courtesy Loudonville Vol. F.D. 

As it is a long distance to the shore, the coroner in his boat tows the boat and body to 
shore. (Note body is not pulled into boat, but is floated to shore.) 

-«'•-- -.i._W^iS rst^ 
iiS^^r^ • •'•. 

Courtesy Loudonville Vol. F.D. 

Figure 26 

The body is wrapped in a blanket to conceal it from onlookers. With the assistance of 
squadmen, the coroner makes his examination. He takes charge of the body. 
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SUMMARY OF OPERATIONS AT SCENE OF DROWNINGS 

I 

Authority 

An emergency squad should be in charge 
of the scene and operations. 

Procedure 

In m o s t instances, rescue operations 
should be based on use of a boat and other 
equipment. NO ONE SHOULD ENTER THE 
WATER UNLESS HE IS A QUALIFIED RED 
CROSS WATER SAFETY MAN, SENIOR 
UFE SAVER OR INSTRUCTOR. Personal 
entry into the water is indicated when the 
victim can be seen and is moving and when 
there is substantial evidence that the victim 
has been in the water for only a few minutes. 

Life jackets must be worn by any non-
swimmer working in a boat. In swift water 
EVERYONE who works in the boats must 

wear life jackets. Remove all equipment 
from the rescue boat except that needed to 
start operations, before launching it . 

In a two-man boat, one man should row 
while the other uses the dragging equip­
ment. Hie man who is dragging should 
kneel on the stem seat and use the equipment 
over the stern of the boat. 

If recovery is made within a reasonable 
length of time, artificial respiration should 
be started immediately. The resuscitator 
should be p u t into s e r v i c e as soon as 
possible. 

If at all p o s s i b l e , recovered bodies 
should be put into body wrappers while in 
the water. 

In the event of a drowning, the coroner 
and the police must be notified. 

SKIN DIVING 

Skin diving should be limited to experts 
who have approved aquatic equipment. * It 
is recommended that the local skin diving 
club be contacted, and an emergency plan 
of operation be set up with club members so 

that squadmen may call for their services 
in an emergency. After a plan is agreed 
upon, the telephone numbers of the club 
members should be available at all times. 

* As is taught in other areas, when a special situation arises, call in a specialist. 
Utility companies are frequently called in for the use of their special skills. The same 
policy should be followed when rescue work involves skin diving. 
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WATER RECOVERY PROCEDURES DURING 
ICE CONDITIONS 

The following information is included as 
a guide to ttie rescue squad in supervising 
efficient recovery operations during i c e 
conditions. The skin divers called in will 
uo the actual recovery, but the squad may 
rayfi to supply much equipment, to enable 
divers to work swiftly and safely. 

Keep everyone off the ice until the safety 
factor has been ascertained. 

Hie point of entrance of the victim into 
the water probably will be readily ascer­
tainable . Any current of water movement 
should be noted. 

I^ecial Equq)ment 

T h e following e q u i p m e n t should be 
available: 

Ice chisels 
Ice saws or chain saws 
Crowd-control ropes, with stakes 
Creepers 
Pike poles 
Ice tongs 
Skidway for sliding chunks onto ice or 

shore 
Power megaphones 
Anchor and ring on line 
Five-foot snap and ring lines for divers 

underwater 

This equipment can be kept together at 
squad headquarters for use when needed. 

tripod evw 
ie« hol« 

Rint. r*D 
(Div«r** lin* snap an) 

'igur* 27 

Guide line with ring attached, connected to 
tripod and anchor. 

Sna* S"«l»v 

5* 

Figure 28 

Five-foot snap line or distance line. Diver 
snaps one end of line onto ring and other 
end onto his gear. 
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Use of Divers 

In a pond or lake, if divers are to be 
used and the ice is sufficiently thick to sus­
tain ir.en's weight, the chief preparation will 
bf tht? (^ning of a four-foot-square hole 
at the point of entrance. Anchor line, ring 
and tripod should be gathered and set in 
place. Preparations for arrival of divers 
should then be started. All pertinent infor­
mation (water movement, etc.) should be 
available to them on their arrival. 

Adequate d r e s s i n g facilities must be 
arranged. These must be warm and com­
paratively near to the scene. 

Hot coffee and/or chocolate should be 
available for divers at all times, at the 
water area and in the dressing room. Hci 
chocolate is preferable to coffee in many 
instances, as it is a very rapid body-heat 
builder. 

As soon as manpower permits, the diving 
area should be roped off so diat bystanders 
or sig^seers will not be endangered or 
liamper the operations of die crew. 

Because of the danger involved, night­
time operations should be limited. 

The resuscitator should be kept standing 
l>y, during die time men are on or neartlM 
ice or water. 

A recommended pattern of search is 
shown in Figure 27. Note that all areas are 
searched twice when this pattern i s fol­
lowed . Divers uncterwater on any one hole 
should be limited to a maximum of three. 
For each of tbese divers there sliould be 
a tender at the surface, manning the safety 
line. 

Figur* 29 

Pattern iot onder-ice. search. Tie holes are 
5 feet apart. Divers enter holes No. 1, No. 2, 
and No. 3 first. If the body is not recovered, 
additional holes for searching can be made 
at locations No. 4 throogh No. 10, and the 
same recovery procedures followed. 

Opening Ice 

If ice is less than two inches diick, it 
probably wUl be better to break a channel 
widi die boat. The boat proceeds in die 
channel and the divers fan out underwater 
(not mora than five to cover an area on both 
sides of the channel.- There should be no 
problem inadequately runnictgparallellines 
on diis type of operation. 

Methods of opening die ice will depend 
on diickness. Ice between one and three 
inches diick may be cut with a chain saw off 
the side of a boat or other 8iq)port. Ice 
diioker than three inches maybe cut with a 
chain saw while walking on the adjacent ice. 
Under one inch it will be more practical to 
break the ice with axes or chisels. 
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Initially as much ice as possible should 
be removed from t h e critical area, and 
pulled a safe distance away by the use of 
ropes and tongs. This will allow working 
space. This could be done as much as pos­
sible by the squad before the arrival of the 
divers. 

Operations in Flowing Current 

A barrier of snow fence, goat fence, 
chicken wire, e tc . , should be placed well 
downstream (one-half mile) from the point 
of entrance. Search operations should start 
at this barrier and proceed back upstream 
toward the point of entrance. 

Approximately 50 feet of the river or 
stream should be cleared of ice, and the 
bottom thoroughly searched. Be sure to 
search the underside of this removed ice. 
Than the ice u p s t r e a m may be cut into 
small manageable chunks and floated down 
into the cleared area. Again the bottom 
should be searched as the removal of ice 
progresses upstream. 

If sufficient searchers are available and 
the water depth is not too great, a solid line 
of men can be formed across the stream. 
By slow prodding and removal of ice, the 
entire stream should be adequately covered 
back toward the point of entrance. 
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CHAPTER XXIII 

UNUSUAL SITUATIONS 

INTRODUCTION 

Previous chapters have explained various rescue techniques, giving in many instances 
examples and illustrations of their use. This chapter describes unusual situations which 
could not be classified with material in previous chapters. In each example a problem is 
presented and appropriate procedures are suggested. 

It is not practical to attempt to show or discuss in this manual every possible type of 
accident, or the unlimited number of circumstances which might surround an accident. 
However, from examples shown, squadmen should foresee many of the situations in which 
they may find themselves. In this way the necessary plans can be made not only within their 
squad, but with cooperatingagencies and individuals, to meet situations which may arise. 

j 
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HIGHWAY ACCIDENTS 

Figure 1 shows a truck and automobile 
which collided on a v e r y busy highway. 
Before the emergency squad arrived, some 
motorists removed the injured truck driver 
from his truck and placed him on the ground 
near his vehicle. Gasoline leaked from the 
damaged tank of the truck, contaminating 
the immediate area. Just before the emer­
gency squad arrived a "non-thinking" by­
stander lit a Cigarette and carelessly tossed 
his match to tne ground. 

The area was immediately engulfed in 
flames. The victim died of severe bums. 

It was later found that he had suffered only 
fractured wrists in the accident. 

There are several lessons to be learned 
from this unfortunate event. The following 
precautions should have been taken: 

1. The victim should have been removed a 
safe distance from the spilled gasoline. 

2. A fire department should have been 
called to eliminate the hazard caused 
by spilled gasoline. 

3 . Bystanders should have been kept back 
from the contaminated area. 

Figure 1 

Highway accident 

Courtesy Northern Hills F.D. 
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HOME EXPLOSIONS 

Figure 2 shows a home which has been 
ripped by an explosion. Squadmen on ar­
rival must take the following action. 

1. Give first aid to victims witli bums, 

cuts, and puncture woimds. 
2 . Give care for shock and hysteria. 

3 . Transport victims who need medical 
attention. 

4. Check neighboring homes for persons 
who may also have been injured. 

5. Notify law enforcement agencies so that 
property will be protected from vandals 
and so that help will be available to con­
trol possible crowds. 

6. See that utilities are cut off, and that 
utility companies are notified. 

Ifa fire department responds to the call, 
firemen may a s s u m e responsibility for 
Items 5 and 6, and may assist squadmen in 
Item 4. 

' ! 

Figure 2 

Home explosion 

Courtesy Mifflin Twp. F .D. 
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STORE BUILDING EXPLOSIONS 

In a public building or store explosion 
the problems will be quite different from 
those resulting from a home explosion, for 
the following reasons: 

1. The building will be larger and usually 
will be located near other large build­
ings . Since the debris will be confined 
by other buildings, it will fall back, 
coveringvictims who are in or near the 
building at the time of the explosion. 

2. The number of victims probably will be 
greater. 

The problem caused by spectators will 
be more difficult, due to the greater 
number of them and the crowded sur­
roundings . 

When utility services to the building are 
cut, large numbers of people in the area 
will be affected. 

To cope with a disaster of this type, 
preplanning is essential. Heavy-duty 
equipment will be needed to r e m o v e 
debris, so that trapped victims can be 
rescued. It may be desirable to call 
neighboring squads, and local and neigh­
boring ambulance services. 

r? 
Figure 3 

Store building explosion 
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In Figure 3 note the following: 

1. A fire truck and charged hose line are 
on location to extinguish smoldering 
e m b e r s when they are encountered. 

2 . Emergency squads are standing by to 
transport die injured. 

3 . A high-lift loader is available to help in 
moving debris. 

4. A truck and personnel &om a utility 
company are on the scene. 

SPECIAL EQUIPMENT 

Figure 4 shows a large clam shovel being 
operated by a construction company. Pre­
planning made it possible to acquire the 
services of this piece of equipment rapidly. 

In Figure 5, a bulldozer has been put into 
service. In the foreground, firemen are 
removing the cable from the shovel so that 
the hook may be used to remove a steel 
beam. 

' ^ ^ " ^ 

[•'•^ T 
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Figurts 4 

Clam shovel 
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AIRPLANE ACCIDENTS 

Figure 6 shows another unusual situa­
tion. Squadmen acted wisely by taking the 
following action: 

Passengers and pilot were told to remain 
in plane. Victims and rescuers mig^t 
have been electrocuted if a rescue was 
attempted without having power discon­
nected 

to pre-planning, the company responded 
rapidly. 

3 . Occupants of the plane were then res ­
cued by use of a short ladder carried on 
the lescue squad vehicle. 

4. Even though no injuries were apparent, 
victims were treated for shock. 

2 . The power company was contacted, to 
have electric lines de-energized. Due 

5. Victims were then transported to the 
hospital. 

Figure 6 

Airplane accident 

Courtesy Ohio State Highway Patrol 
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It appears that not all proper precautions 
were taken, since c a r s and pedestrians 
were allowed to move into the danger area 
caused by the electric lines. The lines 
could break or be burned down at any mo­
ment, turning the situation into a major 
disaster. 

NOTIFYING AUTHORITIES 

In Ohio the law requires the squad dis­
patcher to notify the Ohio State Highway 
Patrol of all airplane accidents, regardless 
of the size of the plane. 

JET COCKPIT ENTRY PROCEDURES 

All emergency squadme'n should know 
what to do when confronted with the task of 
rescuing an injured pilot from a jet plane 
that is down. Squadmen who have not been 
trained to extract pilots properly have been 
killed because of their improper approach 
to a downed jet plane. 

CANOPY EJECTION 

WARNING: When fumes are present do not 
use the canopy ejection mechanism. 

1. Remove access door on left side of fuse­
lage, just forward of wing leading edge. 
Press with thumb or finger on center of 
circular door to open. (See Figure 7 A.) 

2. Reach inside, grasp exposed lanyard 
handle, and extend about six feet, and 
jerk. (See Figure7B.) 

Courtasy Convoir Aircraft Corp. 

Figure 7a Fi gure 7b 
Opening access door and ejecting canopy 

3. Watch path of canopy during ejection to 
avoid being hit. Canopy will normally 
fall adjacent to tail section. 
(Figure 8.) 

Courtesy Convair Aircraft Corp. 

Figure 8 

When lanyard i s jerked, canopy usually 
ejects toward tail of plane. 

4. Caution all rescue personnel to avoid 
area around tail section during canopy 
ejection. 
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Canopy Break-In - If canopy does not eject, 
proceed as follows: 

1. Break canopy glass in lower forward 
corner on either side of the airplane. 
Use heavy (approximately eight-pound) 
maul. (See Figure 9 .) 

PILOT RELEASE PROCEDURE 

Seat Ejection Mechanism - Disarm ejection 
seat by cutting tube behind pilot's head. 
Cut all tubss to the rear of the pilot's head. 
Some trainers and newer aircraft have 
more than one tube. (Figure 10.) 

Courtesy Convair Aircraft Corp. 

Figure 9 

Breaking canopy glasb. 

2 . Strike blows close to canopy frame. 

3 . Break out sufficient glass to permit re­
moval of pilot. 

4. C02from a fire extinguisher can be ap­
plied to the canopy to facilitate a faster 
entry. This c a u s e s the material to 
break more easily. 

Courtesy Convc'r Aircraft Corp. 

Figure 10 

Disatming seat ejector mechanism 

Helmet Face Plate - Remove pilot's face 
plate by pulling downward on green cord 
beneath his chin and lifting faceplate free. 
This must be done before detaching the 
oxygen supply hose. (Figure 11.) 

Courtesy Convoir Aiicroft Corp. 

Figure 11 

Remox'ing pilot's face plate 
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Oxygen Supply Hose - Detach or cut oxygen 
hose which is attached to pilot's suit. 
(Figure 12.) 

Courtesy Cbnvoir Aircraft Corp. 

Figure 13 

Releasing seat belt and shoulder harness 
Courtesy Convair Aircraft Corp. 

Figure 12 

Cutting oxygen supply hose 

geat Belt and Shoulder Harness - Release 
pilot's seat belt and shoulder harness by 
unlocking buckle at pilot's waist. 
(Figure 13.) 

Removing Victim - The victim should be 
lifted out by the shoulders. The squadmen 
should stand on the plane just behind the 
pilot to lift him out. 

PREPLANNING FOR AIRPLANE ACCIDENTS 

Because many commercial, military, 
and private planes are continually in the 
air, all squads should have a well defined 
plan to execute in case of aircraft accidents. 

The latest military transport plane is 
believed to be able to carry 700 to 800 
personnel on board. Does your squad have 
pre-plans to meet such an accident? 
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BUS ACCIDENTS 

Modem buses have special construction 
features w îch must be understood by emer­
gency squadmen for the successful rescue 
of trapped bus occupants, as well as their 
own safety. Critical design features of a 
typical modem cross-continental bus* are 
described here. 

RESCUING PASSENGERS 

This bus is 10 feet, 11̂  incheshi^ and 
40 feet long. The coach weighs 30.000 
pounds empty and 40,000 pounds loaded. 
Forty-three passengers can be seated in 
the coach: thirty-three on the upper deck 
and ten on the lower level. 

There is no emergency door. In case of 
an accident damaging the entrance door, 
rescue must be effected through the win­
dows or the skylights. The windows are 
marked on the inside by a metal plate and 
the slcylig^ts by decals. 

The windows are held in place by a metal 
firame, and are hinged at the top. To open 
a window from the outside, place a large 
screwdriver or pinch bar at the bottom of 
the metal frame and force the window out. 
To open the front windshield and skylights, 
take out the rubber locking strip which runs 
around the windshield and the skylights. 
The windshield, frame, and glass will all 
come out, leaving a smooth opening for the 
removal of any injured passengers. (See 
Figures 14 andlS) 

Cwirtasy E«sl«ni Cr«irh««inJ Lin«< 

Figur* 14 
To renove a window, pry out the lockine 
strip. 

Courtasy Eastern Cr«yhoun4 Lin«s 

Figure 15 

The skylights can be removed without 
breaking them. 

* This is a description of the Greyhound 
Scenicmiser, adapted from information 
supplied by Eastern Greyhound Lines. 



UNUSUAL SITUATIONS 301 

This coach is equipped with a rest room 
located on the lower level next to the steps 
on the driver's side. In case of an emer­
gency in the rest room, it may be entered 
from the outside by opening the large win­
dow on the driver's side. It will be neces­
sary to pr<9 or hold the window q>en, as 
it is hinged from the top. 

BLOCKING THE COACH BODY 

In case of a fire or an accident, NO 
PERSONNEL SHOULD BE ALLOWED TO 
GO UNDER THE COACH OR TO PUT 
THEIR HEAD OR SHOULDERS UNDER 
THE WHEEL HOUSING WITHOUT FIRST 
BLOCKING THE BUS BODY SECURELY. 

The coach uses an air-suspension system 
for flotation, rather then metal springs. 
T h i s air-suspension system consists of 
rubberized nylon bellows at each x̂Aieel. 
(See Figure 16) The bellows use from forty 
to fifty pounds of air, depending on the load 
on the coach and the road ccwditions; they 
are inflated through air chambers from the 
compressor. The coach islcept on an even 
loeel by the use of leveling valves. 

Caurtoty E«s*wn Cfyh»»inJ Lin*s 

Figure 16 

Nylon bellows support die weight of the 
coach body. 

When a bellow is damageji, a coach can 
drop without warning to within three to three 
and one-half inches of the ground. There­
fore die body must be blocked before any­
one goes underneath, or puts his head or 
shoulders under a wheel housing. 

This coach has no frame; it is equipped 
with jack plates located under the body be­
hind the rear wheels. If it is necessary to 
jack or block under the body of the coach, 
jack under a solid bulldiead. These bulk­
heads are located in front and rear of the 
wheels. You may also jack undet the short 
engine su9q;iorts. Always place a s iq^rt 
under the body before jacking, because 
these bodies are made of aluminum, which 
will tear easily. 

DISCONNECTING BATTERIES 

The individual circuits of the electrical 
system are protected by circuit breakers. 
However, if it is necessary to disconnect 
the batteries from the electrical system, 
push up on the battery-disconnect switch 
handle ^i^ch is located at the rear of the 
battery compartment. Access to the switch 
is through die center engine door. (See 
Figure 17 ) To connect batteries, lower die 
switch handle to a horizcmtal positton. 

CawrMsy Eastam Gnyhmmd Lines 

Figure 17 

This switch will disconnect the batteries. 
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ENGINE AND FUEL 

This coach is equipped with an eight-
cylinder diesel engine which does not need 
electrical current to keep it running after 
it is started. In case of an accident, if 
fire department or rescue personnel arrive 
on the scene and find the engine running, 
it can be shut off with an emergency stop 
button located on driver's left switch panel. 
If for any reason the engine does not stop 
when the button is pushed, it may be stopped 
by discharging CO2 into the air intake lo­
cated at the right rear comer of the coach. 
V '>ee Figure 18) This method should be used 
ONLY after all other p r o c e d u r e s have 
failed. It is important that ONLY CO2 be 
used, as other extinguishing agehts may 
damage the engine and may cause injury to 
personnel. 

Courtesy Eastern Greyhound Lines 

Figure 18 

Discharging carbon dioxide into this air 
intake will stop an engine that cannot be 
shut off manually. 

IT IS VERY IMPORTANT TO BE CARE­
FUL when opening the rear engine com­
partment doors. There a r e no s a f e t y 
guards around the fans, and speed of r o ­
tation makes them difficult to see. 

The fuel tank holds ISOgallons of diesel 
fuel. The tank is located back of the front 
wheels, running across the coach. The 
filler cap is located on the right side. The 
tank has no shut-off controls. There is no 
gasoline carried on the coach. 

EXTINGUISHING FIRES 

The most vulnerable places for fires to 
start in this coach are the brakes on the 
trailing axle, t he transmission, and the 
engine compartment. In extinguishing a 
fire around the transmission, attack the 
fire over the rear wheeli? on either side with 
fog. Make sure that fire or rescue person­
nel do not place their head or shoulders 
between the wheels and the body of the 
coach. An applicator is desirable. 

This coach is equipped with two fire 
extinguishers. The Dugas extinguisher is 
mounted behind the glass door to the right 
of the operator's seat. The o t h e r fire 
extinguisher is located in the heater com­
partment. It is a liquid type, intended for 
use with tire fires. 

Safety flares and flags are carried in a 
tube at the left of the operator. A fire axe 
is mounted inside the dash compartment. 
A first-aid kit is mounted in front of the 
operator, above the left windshield. 

AIR SUSPENSION SYSTEMS 
IN OTHER VEHICLES 

Air-suspension systems of flotation are 
being used now on many inter-city buses, 
city-type buses, trucks, trailers, and on 
one type of train. Air suspension will be 
used more and more as time goes on, be­
cause of the lower cost of repairs on body 
parts and springs, and the smoother riding 
qualities. Squad members should become 
thoroughly familiar with the operation of 
air-suspension systems in all the types of 
vehicles based in their area, as well as 
those which may pass through their area . 
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FARM ACCIDENTS 

Squads that operate in rural areas are to rescue a man whose hand was caught in 
often involved in farm accident rescues. a corn picker when he attempted to unclog 
Figures 7 through 12 show the steps taken it. 

Courtesy Loudonville Vol. F.D. 

Figure 19 

Squadman No. 1 is using an adjustable end wrench to remove a belt, so rollers can be 
spread. Squadman No. 2 sizes up the problem. Note gloved hand between rollers. 
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Giurtesy Loudonville Vol. F.D. 

Figure 20 
Squadman No. 1 helps the victim inhale from an ammonia capsule. Squadman No. 2 
applies a tourniquet. Squadman No. 3 pries with hux bar. 

I I 

Figure 21 
Courfesy Loudonville Vol. F.O. 

Squadman No. 1 ass is ts in removing victim's hand. Squadman No. 2, not shown, 
has gone to make up a cot. Squadman No. 3 continues to pry with hux bar. 
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Courtesy Loudonville Vol. F.D. 

Figure 22 

The victim's hand is freed. He is supported and reassured by squad 
men. 

Courtesy Loudonville Vol. F.O. 

Figure 23 

Squadmen give first aid. They wrap the victim's hand and treat h 
for shock. im 
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Courtesy Loudonville Vol. F.D. 

Figure 24 

This victim will be covered with one more blanket, and transported to the hospital. 
Since the tourniquet and injury will be concealed under the blanket, the letters TK are 
written on the victim's forehead with an iodine swab. 
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OPERATIONS AT A CRIME SCENE 

; 

The following information should be of 
help to all squads. The outlined procedure 
should be followed at all suspected crime 
scenes. 

Emergency care should not be jeopar­
dized or sacrificed at anytime. If there is 
any thought whatsoever that life may still 
be present, the care of the patient must 
take precedence over all other things. 

Protecting The Scene 

The scene of any unusual death such as 
at a fire, accident, explosion, unnatural 
death, e t c . , should be treated as a crime 
scene until proven otherwise. If squadmen 
a r r i v e ahead of any law officers, they 
should assume the responsibility of pro­
tecting the scene. 

1. The primary object to be guarded may 
be a body, an automobile, a room, or 
an entire building. 

2. An area around the primary object may 
also require protection, depending on 
the type of crime. 

Authority should be turned over to the 
police agency as soon as a representative 
arrives. If a patient must be transported 
to a hospital, one squadman could be left 
at the scene to await the arrival of the po­
lice agency. 

Typical Procedure 

All crime scene investigations more or 
less follow the same general pattern. The 
example treated here is a possible homi­
cide. Parts of this procedure, of course, 
are not applicable in other types of crime. 

The following information s h o u l d be 
obtained p r o m p t l y and transmitted to a 
police agency. 

1. Name of deceased, if possible. 

2 . Exact address and location of the body. 

3 . Telephone number where squadman can 
be reached or is calling from. 

4. Apparent cause and time of death, if 
known. 

5 . What assistance, if any, is needed. 

Duties of the first squadmen at the scene 
are as follows: 

1. If the victim must be moved for emer­
gency care, mark in some manner an 
outline of the body. 

2 . KEEP THE SCENE INTACT —AS IS. 
Never touch, change, or alter anything 
until investigators arr ive. 

3 . Get the names and addresses of wit­
nesses and persons at the scene. 

4 . Get the name and address of the person 
who summoned the squad. 

5 . Note the weather condition at the time of 
your arrival. 

6. Note the exact position of the body and 
the condition of the victim's clothing. 

7. Note the condition of the victim's hands 
and any objects in his hands. 

8. Note the size and condition of b lood 
stains, if any. 

9. If a weapon is found, do not touch it -
push it aside or pick it up with a cloth. 
The weapon should be touched only in 
the most extreme emergency. 
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10. All persons found on the scene should 
b e d e t a i n e d for examination, and no 
unauthorized persons should be admitted 
to the scene. 

11. Do not remove a dead body unless so 
authorized by the coroner or officer in 
charge of squad. 

13. 

14, 

Squadmen should not theorize or gossip 
with citizens about facts of the case. 
All such information should be given to 
investigating officers. 
Note the time ofarrivalat scene and the 
names of squad officers present. 

Records 

12. At least one squadman should reamin All pertinent information should be kept 
with the body at all times, until he is on the squad report at squad headquarters, 
relieved by a police agency. It may be subpoenaed later, as evidence. 



309 

CHAPTER XXIV 

RECORDS AND REPORTS 

INTRODUCTION 

Proper reporting and record keeping are extremely important in the operation of an 
emergency or rescue squad. This chapter discusses important items of information that 
should be included on reports for successful operation and future reference. Sections of 
a squad report sheet are shown one at a time, and important items are discussed. Each 
section extends across both columns with the explanatory text running consecutively from 
column to column. The complete report form is shown on page 313, together with several 
other sample run reports and a typical monthly summary report. (Figures 1 through6 .) 

RESPONSIBILITY FOR REPORTS 

The responsibility for reports is deter­
mined by local authority, such as the squad 
chief or fire chief. It is his duty to desig­
nate who is to be responsible. In many 
rescue squad o r g a n i z a t i o n s the chief 

responds to most calls. If this is the prac -
tice, the chief will usually complete the 
necessary reports. In any case it should 
be established who is responsible for filling 
out a complete squad report. 

IMPORTANT ITEMS ON SQUAD REPORTS 

RECEIVING AND RESPONDING TO ALARM 

The date, time of receiving alarm, and 
location should be placed at or near the top 
of the report. Many squad reports provide 

a place to record "How the Alarm Was 
Received", that is, by telephone, messen­
ger, police, radio, alarm system, etc. 
Some rescue squad run reports include 
"Time of Arrival at Emergency Location" 
and "Mileage". 

RESCUE SQUAD RUN REPORT 
Report No. 

Date. Time 
Condition of Weather _ 

AM PM Location 
Streets — 

Alarm Received via - Telephone 
Time of Arrival at Emergency Location 

Radio 
.AM_PM_ 

.Traffic 
Other— 
Mileage 
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OBSERVING THE CONDITION OF A VICTIM 

WHEN FOUND 

^ c e should be provided for the name 
and address of the victim, plus a brief but 
c o m p l e t e explanation of the squadman's 
initial observation of the situation. 

^ c e should also be provided to record 
the names and addresses and important 

information received from persons who 
w e r e at the scene before the s q u a d ' s 
arrival. 

On many report forms the back of the 
sheet is blank, allowing ample room to in­
clude additirnal information. If data are 
recorded on a separate sheet of paper» it 
should be securely attached to the report 
form for reference. 

Victim's Name 
Age Color. 
Relative's Name 

Sex 
Address. 

Address. 
Marital Status 

Relation _ 
Squads Initial Obseivation (Conditions on Arrival). 

Observation by Others before Arrival of Squad 
Name Address 
What 

Name 
What. 

Address. 

FIRST AID GIVEN BY THE SCUAD 

A description of the first aid and other 
important s e r v i c e s givvin by the squad 

should be included on the report. Here too, 
the reverse side of the report or a separate 
sheet of paper may be used. 
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MEDICAL SERVICES PROVIDED BY A 
PHYSICIAN AT THE SCENE 

This information should be requested 
from the attending physician and be entered 
on the report. Space should be provided 

for the attending physician's name and ad­
dress, the services he provided, and his 
instructions or suggestions either to the 
squad or to hospital personnel. Presenting 
a scratch pad with pencil to the physician 
at an appropriate time may assist a squad-
man to obtain this information. 

HANDLING OF VALUABLES 

Proper handling of valuables at an emer­
gency is extremely important, and all per­
sonal items should be treated as valuable. 
An item which has little monetary value 
may be regarded by someone as extremely 
valuable because it is a gift or keepsake. 

It is very important to make out an item -
ized list, properly signed and witnessed» 
when valuables are put hi the trust of a 
squadman or others. Usually valuables 
are not taken from victims who are con­
scious . (Usually this is left up to the police 
or hospital.) 
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NOTIFYING PROPER AUTHORITIES 

In some situations squadmen may be 
required to notify the coroner, a police 
agency, or the state fire marshal's office. 
In this case the name and title of theperscm 
receiving the information shouldbe re­

quested and made a part of the report, 
along with the hour of the day when he was 
notified. Sometimes the dispatcher obtains 
this information, rather than the squadman 
at the scsne. Whatever action is taken, it 
must conform with the local, state, and 
federal laws. 

Authorities Notified _ 
j Notification Given by_ 
I What: 

Time AM_PM_ 
Received by. 

SIGNATURE OF PERSON MAKING REPORT 

No report is complete without the sig­

nature of the pers(ai who made it. Local 
department rules may require more than 
one signature. 

SAMPLE REPORTS 

Several sample reports are shown here 
to assist rescue squad officers in selecting 
or developing a report best suited to their 

needs. Some of these samples ask forau-
ditional kinds of information, which various 
squads have found to be helpfiil. 

SUMMARY 

Gathering data and completing a report 
must not take priority over victim care or 
transportation of v i c t ims to a hospital. 
There may be occasions when information 
for a report must be ot̂ ained after the vic­
tim has been removed from the scene. The 
need for accurate and complete reports 

should never be minimized; however, 
reports must never take precedence over 
victim care. 

Rescue squad records can be subpoenaed 
into court. A complete and accurate report 
reflects the efficiency and professional 
competence of the squad. 
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RESCUE SQUAD RUN REPORT 
Report No. 

Date. Time AM PM Location 
Streets _ Condition of Weather. 

Alarm Received via - Telephone. 
Time of Arrival at Emergency Location 
Victim's Name 
Age C<dor Sex. 
Relative's Name 

Radio— 
AM FM 

. Address. 

Address. 
Squads Initial Observation (Conditions on Arrival) 

.Traffic 
.Other_ 
MUeage. 

Marital Sutus. 
Relation — 

CNiservation by others before arrival of squad 
Name Address 
What 

Name 
What-

Address 

Description of Services Rendered by the Squad 

Name of Attending Hiysician 
Services Administered 

Address 

Physician's Instruction: 

Valuables and their Disposition: 

Receiver's Signature. 
Witnesses Signature _ 
Witnesses Signature _ 
Authorities Notified _ 
Notification Given by. 
What: 

. Address. 

. Address. 

.Address. 
.Time. AM PM 

Received by. 

Squad 'In-Service" Time. .AM FM Radio. 
Siguature of Person in Charge of Run:. 

.Hospital. Quarters. 

Figure 1 



314 EMERGENCY VICTIM CARE AND RESCUE 

Figure 2 
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Figure 3 



316 
EMERGENCY VICTIM CARE AND RESCUE 

I I 

i I 

Figure 4 
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Figure 5 
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CHAPTER XXV 

POST MORTEM CONFERENCE 

INTRODUCTION 

A post mortem conference is an evaluation of what has taken place during the course of 
an emergency.* It will point out what can be done in the future to expedite procedures and 
achieve a more efficient operation. 

A definite pattern for scheduling post mortems cannot be established for all emergency 
and rescue units, as methods of operation within each department may differ. 

WHY CONDUCT A POST MORTEM CONFERENCE? 

In e m e r g e n c y squad work a second 
chance to save a life is never guaranteed. 
However, an evaluation of past performance 
often yields information that will make the 
handling of future problems more efficient. 
Emergencies are not always routine, and 
squad procedures cannot always be spelled 
ou t in detail, in advance. If during an 
emergency something happens for which the 
squadman's training and instructions have 
not prepared him, he should not "pass the 
buck" afterward. Rather, he should wel­

come constructive criticism, o p i n i o n s , 
advice, and ideas. He should treat this 
phase of squad work as one involving "fact 
fmding", not "fault finding" . 

V 

Pre-planning has been emphasized and 
referred to many times in this text. A 
combination of pre-planning and post mor­
tems is essential to efficient operation. 
If a squad carries outpost mortems consci­
entiously mistakes made in the past will be 
the stepping stones to success in the future. 

HOW TO CONDUCT THE CONFERENCE 

Post mortems must be based on facts, 
not hearsay. The report on the case in 
question should always be used. Such a 
report should indicate action taken from 
the time the squad left the station until it 
returned to service. A review of this action 
should form the basis for the post mortem 
discussion. As materials are reviewed, 
new ideas which may be of value on future 

calls may be introduced for consideration 
and evaluation. 

These discussions must not reflect on 
the judgment of t h e squadmen involved. 
The officer in charge must stress the im -
portance of honest, constructive criticism 
if he wishes to obtain the full cooperation 
of his men. The post mortem must be 
treated open-mindedly by all concerned. 

* The term post mortem as used in emergency squad work refers to a conference held 
to discuss any completed squad operation. It does not imply a death, as in the more res­
trictive medical use of the term. 
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SCHEDULING A CONFERENCE 

The time for conducting a post mortem 
must be arranged in compliance with the 
rules, regulations and methods of operation 
of the squad. In general, however, post 
mortems should be held as soon after the 
run as practical so that the facts will still 
be fresh in the minds of those who were 
involved in the e m e r g e n c y . In a pa id 
department, it is usually possible to hold 
discussions immediately after the run is 
completed. The informal discussion which 
often takes place in both paid and volunteer 
squads, while equipment is being checked 
and cleaned, can be of much value. In paid 
departments post mortems may be held at 
the time of the change of shifts. Often run 
reports are reviewed by officer personnel 
going on and off duty. 

Some volunteer s q u a d s have regular 
meetings where matters of interest and 
importance are thoroughly discussed. This 
is an excellent time to conduct the post 
mortem. Thus, personnel not on duty when 
the emergency took place can be filled in 
and briefed on the situation; their opinions 
and ideas can be evaluated. 

In settmgup a plan for carrying out post 
mortems, the results will justify the efforts 
expended. 

Post mortems held in conjunction with 
training s e s s i o n s are excellent proving 
grounds for technique and methods which 
can be tried and practiced. 

RESPONSIBILITY AND PARTICIPATION 

The responsibility for p o s t mortems 
rests with the person who is in charge of 
the squad or its operation. 

The underlying purpose of a post mortem 
is to gain the most benefits for all person­
nel . At one time the usual procedure was 
to include only the officer personnel in a 
squad. However, no officer is any more 
efficient - in a general sense - than the 
degree of efficiency of his men. Enlisting 

the cooperation of all personnel creates a 
feeling of trust and confidence resulting in 
a mutual net gain to all concerned. The 
surest way to gain a person's cooperation 
is to ask for his help. If a satisfactory 
conclusion or evaluation is to be expected, 
all personnel involved should have a part . 
They will be affected by most decisions 
regarding policy change o r the need for 
training. 
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ITEMS TO BE EVALUATED 

A pattern should be established and fol­
lowed in conducting such a session. The 
following items should he covered: 

1. Receiving the call 
a. Was there anything unusual about it? 

2. Answering the call 
a . Was a different route taken? 
b . Was there an unusual traffic problem? 
c . Is there a better route? 

3. On arrival 
a. Were there any unusual circum­

stances? 

4. Care given victim 
a. What? 
b . When? 
c . How? 
d. Reaction of victim? 
e . Results of care? 

5. Equipment 
a. What equipment was used? 
b . Was equipment in place? 
c . Was it in good working order? 

6. Control of family and/or public 
a. Outstanding difficulties 
b. Action taken to handle difficulties in 

control 

7. Medical assistance 
a. Was physician called? 
b. Family or other physician? 
c. Success or failure in o b t a i n i n g a 

physician 

8. Transportation 
a. Problems encountered 

9. Hospital 
a. Condition of victim 
b. Problems encountered at hospital 

10. Law-Enforcement agencies 
a. Were they notified? 
b. Were t h e r e any p r o b l e m s with 

officers? 

11. A c t i o n s that merit s p e c i a l praise 
a. Were there any regular personnel 

(medical, Hospital, police)who made 
any extra or special effort to help the 
squad in meeting the emerg'^ncy? 

b. Did the squad receive special help 
from a utility company, heavy equip­
ment operator, etc.? 

c. Have any such personnel been thanked 
for fiieir special cooperation? 



323 

CHAPTER XXVI 

LEGAL ASPECTS 

INTRODUCTION 

This chapter contains statutes taken from the Revised Code of Ohio having reference 
to emergency squads. It is by no means complete; many more can be found in the index 
to the Revised Code of Ohio. 

Whenever there is a question of legal interpretation involved in a particular case, such 
legal interpretation should be left to the county prosecutor or city solicitor. 

NOTE: References are keyed as follows: 

R. C. - Refers to the Revised Code of Ohio 

G. C. - Refers to the Ohio General Code which antedated the Revised Code. 
References to the General Code are for historical purposes only. 

STATUTES 

DEFINITIONS OF EMERGENCY VEHICLES 

R. C. Section 4511.01 (D) 
(G. C. Section 6307-2) 

"Emergency Vehicle" means fire depart­
ment, police, and state highway patrol 
vehicles, vehicles of salvage corporations 
organized under Sections 1709.01 to 1709.07, 
inclusive, of the Revised Code, emergency 
vehicles of municipal or county departments 
or public utility corporations when identified 
as such as required by law, the director of 
highways, or local authorities, motor vehi­
cles when commandeered by a police officer, 
ambulances, and motor vehicles when used 
by volunteer firemen responding to emer­
gency calls in the fire department service 
when identified as required by the director. 

To make the identification of a vehicle 
complete, a windshield decal is necessary. 
A list of all men who are entitled to receive 
decals, to get the protection given to an 
"emergency vehicle", should be prepared 
and certified by the association secretary 
or fire chief and mailed to the State Fire 
Marshal's Office in Columbus, Ohio. The 
decal is to be placed in the lower right-hand 
corner of the windshield. If the auto is 
exchanged, a new registration is required 
ana the decal must be removed from the 
old car . Only men who are members of 
fire departments may obtain decals. 
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EMERGENCY VEHICLES HAVE RIGHT OF WAY 

R. C. Section 4511.45 

(G. C. Section 6307-44) 

Upon the approach of an emergency vehi­
cle, equipped with at least one flashing red 
light visible under normal atmospheric condi­
tions from a distance of five hundred feet to 
the front of such vehicle and the driver is 
giving audible signal by siren, exhaust 
whistle, or bell, the driver of every other 
vehicle shall yield the right-of-way, imme­
diately drive to a position parallel to, and as 
close as possible to, the edge or curb of the 
highway clear of any intersection, and stop 
and remain In such position until the emer­
gency vehicle has passed, except.when 
otherwise directed by a police officer. 

Upon the approach of an emergency vehicle, 
as stated in the first paragraph of this 
section, the operator of every street car or 
trackless trolley shall immediately stop such 
car clear of any intersection and keep it in 

This section does not relieve the driver of 
an emergency vehicle from the duty to drive 
with due regard for the safety of all persons 
and property upon the highway. 

EMERGENCY VEHICLE TO PROCEED 

CAUTIOUSLY PAST RED OR STOP SIGNAL 

R, C. Section 4511.03 

The driver of any emetgency vehicle, when 
responding to an emergency call, upon 
approaching a red or stop signal or any stop 
sign shall slow down as necessary for safety 
to traffic, but may proceed cautiously past 
such red or stop sign or signal with due 
regard for the safety of all persons using the 
street or highway. 

EMERGENCY VEHICLE EXCEPTED FROM 

SPEED UMITATIONS 

R. C. Section 4511.24 

(G. C. Section 6307.24) 

The prima-facie speed limitations set forth 
in section 4511.21 of the Revised Code do 
not apply to emergency vehicles when they 
are responding to emergency calls, and when 
the drivers thereof sound audible signals by 
bell, siren, or exhaust whistle. This section 
does not relieve the driver of an emergency 
vehicle from the duty to drive with due 
regard for the safety of all persons using the 
street or highway. 

HORNS, SIRENS, AND WARNING DEVICES 

R. C. Section 4513.21 

(G. C. Section 6307-93) 

Every motor vehicle or trackless trolley 
when operated upon a highway shall be 
equipped with a horn which is in good woric-
ing order and capable of emitting should 
audible, under normal conditions, from a 
distance of not less than two hundred feet. 

No motor vehicle or trackless trolley shall 
be equipped with, nor shall any person use 
upon a vehicle, any siren, whistle, or bell. 
Any vehicle may be equipped with a theft 
alarm signal device which shall be so 
arranged that it cannot be used as an ordi­
nary warning signal. Every emergency 
vehicle shall be equipped with a siren, 
whistle, or bell, capable of emitting sound 
audible under normal conditions from a dis­
tance of not less than five hundred feet and 
of a type approved by the director of High­
ways. Such equipment shall not be used 
except when such vehicle is operated in 
response to an emergency call or is in the 
immediate pursuit of an actual (or) sus­
pected violator of the law, in which case the 
driver of the emergency vehicle shall sound 
such equipment when it is necessary to warn 
pedestrians and other drivers of the approach 
tnereot. 
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LIABILITY OF MUNICIPAL CORPORATIONS 

FOR OPERATION OF VEHICLES 

R. C. Section 701.02 

(G. C. Section 3714-1) 

Any municipal corporation shall be liable in 
damages for injury or loss to persons or 
property and for death by wrongful act 
caused by the negligence of its officers, 
agents, or servants while engaged in the 
operation of any vehicles upon the public 
highways of this state, under the same rules 
and subject to the same limitations as apply 
to private corporations for profit, but only 
when such officer, agent, or servant is 
engaged upon the business of the municipal 
corporation. 

operates to limit the general liability which 
is imposed upon municipalities by section 
3714-1, General Code. 

2. A municipal corporation is liable for the 
negligence of members of the fire department 
in operating fire apparatus • when returning 
from a fire or other emergency alarm. 

PURCHASE OF FIRE FIGHTING EQUIPMENT 

R. C. Section 505.37 

(G. C. Section 3298-54) 

The defense that the officer, agent, or 
servant of the municipal corporation was 
engaged in performing a governmental func­
tion, shall be a full defense as to the 
negligence of: 

(A) Members of the police department 
engaged in police duties; 

(B) Members of the fire department 
while engaged in duty ay a fire, or 
while proceeding toward a place at 
where a fire is in progress or is 
believed to be in progress, or in 
answering any other emergency 
alarm. 

Firemen shall not be personally liable for 
damages for injury or loss to persons or 
property and for death caused while engaged 
in the operation of a motor vehicle in the 
performance of a governmental function. 

Policemen shall not be personally liable for 
damages for injury or loss to persons or 
property and for death caused while engaged 
in the operation of a motor vehicle while 
responding to an emergency call. 

Opinions ^ he Attorney General 

#1043 - Year, 1933 

1. The proviso of section 3714-1, General 
Code enacted by the 90th General Assembly, 

The board of township trustees may estab­
lish all necessary regulations to guard 
against the occurrence of fires, protect the 
property and lives of the citizens against 
damage and accidents and may, with the 
approval of the specifications by .̂he prose­
cuting attorney, purchase or otherwise 
provide such fire apparatus, mechanical 
resuscitators or other equipment, appliances, 
materials, fire hydrants, and water supply for 
fire fighting purposes as seems advisable 
to the board.... 

Opinions of the Attorney General 

#2416 - year 1953 

Under the provisions of Section 3298-54, 
(R. C. Section 505.37) township trustees, 
in addition to being authorized to guard 
against the occurrence of fires, are further 
authorized to protect property and lives 
against damages and accidents; and under 
such authority may acquire and operate 
emergency vehicles or "rescue cars*' for 
such purposes. 

Township trustees may enter into ao. agree­
ment with a volunteer fire company for the 
operation of any such equipment as the 
township itself is authorized to operate, 
designed to protect against fires, damages 
and accidents. 
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CONTRACTS FOR FIRE PROTECTION; 
STATUS OF MEMBERS OF FIRE DEPARTMENT 

R. C. Section 505.44 

As ased in this section, "private fite coa-
pany" aeans any g^vp or organization not 
for profit owning and operating fire-fighting 
eqnipaent not controlled by any township 
or aonicipal corporation. 

(G. C. Section 3298-60) (G. C Section 3298-60a) 

In order to obtain fire protection, or to obtain 
additional fire protection in tines of eaer-
gency, any township any enter into a con­
tract, for a period not to exceed fhree years, 
with one or more townships, aanicipal 
corporations, or private fire coapanies, npon 
such teras as are agreed to by then, for ser­
vices of fire departaents, or the use of fire 
apparatus, or the interchange of the service 
of fire departaents or use of fiie apparatus, 
within the several territories of the con­
tracting subdivisions and private fire coa­
panies, if such contract is first authorized 
by the respective boards of township trus­
tees or other legislative bodies. 

Section 701.02 of the Revised Code, as far 
as it i s applicable to the operation of fire 
departaents, applies to the contrac^'ig 
political subdivisions and fire departaent 
•eabers when such aeabers are rendering 
service outside their own snbdivision pnr-
itaal to socb contract. 

Such contract aay provide for a fixed annual 
charge to be paid at the t iaes agreed opon 
and stipulated in the contract, or for coa-
pensation based upon a stipulated price for 
each run, call, or eaergency, or the nuaber 
of aeabers or apparatus eaployed, or the 
elapsed tiae of service required in such run, 
call, or eaergency. Such contract aay pro­
vide for coapensation for loss or daaage to 
equipaent or apparatus while engaged out­
side the l iaits of the subdivision or private 
fire coapany owning and furnishing it, and 
for the reiabnrsenent of the subdivision or 
private fire coapany, in which the fire 
departsent aeabers are eaployed, for any 
peasion or indearuty award or preaiua con­
tribution assessed against die eaploying 
snbdivision or private fire coapany for work­
men's coapensation benefits or casualty 
insurance preaiuas for injuries or death of 
its fire departaent aeabers occurring while 
engaged in rendering service pursuant to 
such contract. 

Under R.C. Sectfon 717.02, municipal 
corporations may similarly enter into 
contracts for services and for die use of 
apparatus. 

NOTIFICATION IN CASE 0.*= DEATH 

BY VIOLENCE OR SUICIDE 

R. C. Section 313.11 

(G. C. Section 2855-12) 

Any person who discovers the body or 
acquires the first knowledge of the death of 
aay person who died as a result of criainal 
or other violent aeans, or by casualty, or by 
suicide, or suddenly when in af^arent 
healdi, or in any suspicious or unusual 
aanner, shall iaaediately notify the office 
of the cotouet of the known facts coocenuag 
the tiae, place, aanner, and circnastaaces 
of such death, and of any other inforaation 
which is required by Sections 313.01 to 
313.22, inclusive, of the Revised Code.... 
No person shall willfully refuse to report 
such a death, or shall, without an order from 
the coroner, willfully tondi, reaove, disturb 
the body of any sndi person, or disturb the 
clotiiing or any article npon on near such 
body. 
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NOTIFICATION BY PHYSICIAN IN CASE OF 

DEATH BY VIOLENCE OR SUICIDE 

R. C. Section 313.12 

(G. C. Section 2855-5) 

When any person dies as a result of criminal 
or other violent means, or by casualty, or by 
suicide, or suddenly when in apparent 
health, or in any suspicious or unusual 
manner, the physician called in attendance 
shall immediately notify the office of the 
conorer of the known facts concerning the 
time, place, mannei, and circumstances of 
such death, and any other information which 
is required pursuant lo Sections 313.01 to 
313.22, inclusive, of the Revised Code. 

LIABILITY FOR EMERGENCY CARE 

THE "GOOD SAMARITAN" LAW 

R. C. Section 2305.23 

No person shall be liable in civil damages 
for administering emergency care or treat­
ment at the scene of an emergency outside 
of a hospital, doctor's office, or other place 
having proper medical equipment, for acts 
performed at the scene of such emergency, 
unless such acts constitute willful or wanton 
misconduct. 

Nothing in this section applies to the admin­
istering of such care or treatment where the 
same is rendered for remuneration or with 
the expectation of remuneration. 

The first responsibility of a squadman 
is to care for the living. If he finds, on 
arriving at an emergency, that death or 
injury is a p p a r e n t l y due to unnatural 
causes, he should take precautions not to 
touch anything except to take charge of the 
emergency so far as the injured are con­
cerned, hi C h a p t e r XXIII, the section 
"Operations at a Crime Scene" gives fur­
ther suggestions for procedures in this kind 
of situation. 
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•VOCATIONAL AGRICULTURE, *BIBLIOGRAPHIES, *INSTRUCTIONAL MATERIALS, 

Vocational agriculture instructional materials, available from the 
department and listed in the form of an order sheet, are organized 
under the subjects of farm business management, soil science, plant 
science, animal science, agricultural mechanics, and miscellaneous 
categories. A list of materials available from other agencies is 
also included. (JM) 
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A LIST OF TEACHING MATERIALS 

. • • ' 

The publications listed below are available from the Department of Agricultural 
Education at the prices quoted. Each price includes a small charge to cover 
handling and postage. Use .thii& list for placing your order, and another copy will 
be mailed to you w h ^ your crder is filled and returned. 

Orders totaling less than $10 must be accompanied by a check or money order made 
payable to Tht Pennsylvania State University. For larger orders a bill will be 
mailed to the schopl district or other authorized office or person. Please'indicate 
to whom the bill should be sent. Orders should be placed on school stationery and 
preferably in the form of a purchase order. Prices may change without notification. 

Qyaatlty 

0 

c^ 

Publication 
. • • — . — — . ^ — — ^ ^ 

FABM BUSINESS MANAGEMENT 

Budgetary Analysis Worksheets for Reorganizing a Farm 
Opefatlon @ .25 

Crop and Livestock Production' Goals @ .50 
The Application of Selected Business Principles to Farming 
Program Record Keeping @ .50 

Total Cost 

soil. SCIENCE 

£xpi6ring Careers in Modem Agriculture Related to Land Use 
and Conservation (A Teacher's Unit Plan for Use with Ninth 
and tenth Grade Classes) .@.$1.00. 
Exploring Careers in Modem Agriculture Related to Land Use 
and Conservation (A Student Handbook for Ninth and Tenth 
Grdde Classes) (3 .50 
Farm 'Field Mapping, Soil, Water, and Fertility Management 
(A Teacher's Unit Plan). @ .25 • 
Land \Jse 'and Management Program (3.30 
Land Use* and Management Scorecard, Pack of 100 (3 $2.00 . . 

o 
or 
c 
c 
k 

PLANT SCIENCE 
. . - • • • • • • 

tJsing the School Greenhouse, A School-Year Unit to Teach 

Environmental Principles of Plant Science Through Production 
of Crops of Chrysanthemums, Daffodils, and Vegetable Trans­
plants @ $1.00 
Com Growing Suggestions (No Charge) Also available in 
quantity at no charge from U.S. Steel, 525 William Penn 
Place, Pittsbuv'gii, Pennsylvania 15200. 
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f 
y 

f « * 

Total Cost 

Approved Practices for Spri..g Oats @ .30 
Approved Practices for Wheat @.30 
Tobacco Growing Suggestions (§ .30 
Approved Practices for Vegetable Gardening @ .25 . . . 
Approved Practices for the Tomato Enterprise @ .25 . . 
Approved Practices for the Pea Enterprise @ .25 . . . . 
Approved Practices for Onion Growing (3.25 
Approved Practices for the Small Fruit Enterprise @ .25 

ANIMAL SCIENCE 
Quality Milk Production (A Teacher's Unit Plan) Q .40 
Quality Milk Production (A Student Handbook) (3 $1.00 
Quality Milk Production Examination, 5 cents each or 
set of 30 @ $1.00 
Dairy Cattle Nutrition (A Teacher's Unit Plan) @ .40 
Dairy Cattle Nutrition (A Student Handbook) (3 $1.00 . 
Beef Marketing (A Teacher's Unit Plan) @ .40 . . . . 
Beef Marketing (A Student Resource Handbook) @ $1.00. 
Approved Practices for the Dairy Calf Enterprise @ .25 
Approved Practices for the Dairy Cow Enterprise (3 .25 
Approved Practices for the Beef Qiterprise (3 .25... , 

Swine Production Suggestions @ .50 . . . . 
Approved Practices for the Baby Chick Enterprise @ .25 
Approved Practices for the Laying Hen Enterprise @ .25 
Approved Practices for the Poultry Meat Enterprise Q .25 
Some Considerations in Dairy Cattle Performance Pedigree 
Evaluation @ .30 
Selecting, Fitting, and Showing a Beef ^teer (3 .25 . . 

AGRICULTURAL MECHANICS 

Tractor Maintenance Project (record) (3.25 . . . . . . . 
Principles of Farm Tractor Selection, Operation, General 
Maintenance and Storage @ .50 , 
Job Sheets in Tractor Maintenance @.50 
Suggested Problem Set-ups and Answer Sheets for Learning 
Principles of Farm Engine Maintenance @ . 5 0 . • 
Farci Mechanics Plans @ .50 
Information and Suggestions for Planning and Constructicg 
New Milk Houses (3 .50 
Approved Practices for the Fick-up flay Baler @ .50 . . . 
Farm-Mechanics Plans for Vocational Agriculture, Cattle -> 
Hogs - Sheep @ .50 
Agricultiiral Ifechanics and Automation Class Record (3 .10. 
Milk*HOude Score Card, 34 slides and script @ $5.50 . . . 
What* is Your CASE with Electricity, 44 slides and script 
0 $6.50 
CASE Scorecard, Pack of 50 (3 $1.00 

-aidt 
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Agricultural Mechanics 

Quantity Publication Total Cost 

0 
0 

oZ 
o _ 
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Selection, Operation, & Maintenance of Electric Motors 
(Teacher's Unit Plan) (? .25 
Qi'ality Concrete Construction (Student Handbook) (3 .25 . . 
Sharpening The Twist Drill (Job Sheet) Pad of 25 @.50 
Single copies @ .05 
Cleaning A Paint Brush (Job Sheet) Pad of 25 @ .50 
Single copies @ .05 
Tool Sharpening Gauge (Job Sheet) Pad of 25 @ .50 
Single copies (3 .05 ^ . 
Drawbar Hitch Pin (Job Sheet) Pad of 25 @ .50 
Single copies (§ .05 
Cleaning and Servicing an Electric Motor (Job Sheet) 
Pad of 25 @ .50 Single copies (a .05 

The following construction plans, not included in any of the 
above plan booklets, are available at $.05 per sheet. 

Christmas Tree Stand 
Sheep Judging Rack , . . . 
Grinder Stand 
Caster Wheel • . .' 
Battery Terminal Puller • • • 
Feed Mixer 
Radial Arm Attachment for Portable Saw 
Snag Free Boat Anchor 
Portable Loading Ramp 
Solar Farrowing House 
Jack Stand (Pipe) , , \ \ , \ \ , \ , \ \ \ \ \ \ \ \ \ \ \ 
Soil Sterilizer . . , . \ . . \ \ \ . \ \ \ \ \ , \ \ \ \ \ 
Anvil and Stand 
Post Hole Digger . , . , ] . ' 
Pipe Bending Tool \ \ , \ \ \ \ \ \ \ \ \ \ \ \ \ \ ' ' \ ' 

MISCELLA^IEOUS 

Approved Practices for Beekeeping @.25 
Attitude Inventory for Beginning Hunters, pack of 50 @ ,50 

Single copies of the following list of materials will be 
provided free of charge upon request. Check only those 
copies you need to complete your file. 

0 
c\ 
c. 

0.' 

FFA Public Speaking Contest 
A Contest in FFA Chapter Parliamentary Procedure 
Organizing a Local Young Farmers Association 
Local Policy Statements for Vocational Agriculture 
Outlines for Preparing a Course of Study in Vocational 
Agriculture and a Teacher's Unit Plan 
Agricultural Course for Area Vocational-Technical Schools 
Floor Plan for Facility for Agriculture in Area Vocational" 
Technical Schools 
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Mall Bill to Address 

FOR TEACHER'S INFORMATION ONLY 

THESE PUBLICATIONS ARE NOT AVAILABLE FROM THE DEPARTMENT OF AGRICULTURAL EDUCATION. 
THEY ARE LISTED BECAUSE OF' THE MANY REQUESTS WHICH THE DEPARTMENT MISTAKENLY 
RECEIVES. PLACE YOUR ORDER AS NOTED BELOW. 

1. Reporter Argus'Press, Port Allegany, Pennsylvania* 

a. Single'Enterprise Record Book 
b. Analysis Sheets for Individual Enterprises 
c. High'School Student Activity Record Folder 
d. Young and Adult Parmer Activity Record Folder 
e. Ten Enterprise Student Project Record Book 
f. Teacher's Manual for the*Ten Enterprise Record Book 

2. Department nt Public Instruction, Division of Agricultural Education, Rarrisburg, 
Pennsylvani'a.' ' ' ' 

a. Detfertaihifag' the "Efficiency Score" for Productive Enterprises 
b, Fr.rtoihg' Program* Scorecard' 
c. Single Ente'rptise' Project' Scorecard 
d. Supervised Occupational Experience Scorecard 
e, Scrapbook'Scorecard 

f, Cost Account Charges for Farming Program Records 

3. Educators Progress Service, Randolph, Wisconsin. 

.,. a. Educators Guide to Free Films 

4. Audio-Visual Aids Library, Forestry Building, The Pennsylvania State University, 
University Park, Pennsylvania 16802 

a. U.S.D.A. Films and Film Strips (also available through your county 
agent's office). 

5. Agricultural Mailing ncom. The Pennsylvania State University, University Park, 
Pennsylvania 16802 

a. Lessons in Farm Electrification, Miscellaneous Publication No. 2, 
3 cdpies for $1. 



6. Small Business Administration, Washington 25, D.C. 20202 

a. Woodworking Shops, Bui. No. 46, single copy free 

b. Painting and Decorating, Bui. No. 60, single copy free 

7* Farm Credit Banks of Baltimore, Baltimore, Maryland. 

£^ a. Financing the Farm Business, A Teacher's Unit Plan 

8. U.S. Steel Corporation, 525 William Penn Place, Pittsburgl^.Pennsylvania 15200 

a. Com Growing Suggestions, ADUCO 81066-60, free 

b. Four Year Field Management Record of Crop Production, ADUCO 81110-62,free 
c. Grass Forage Growing Suggestions, ADUCO 81077-60, free 
d. Confinement Housing for Hogs, ADUCO 83070-61, free 
e. Modern Livestock Systems, free 
f. 100 Cow Dairy System, free 
g. Pole Type Poultry Houses, ADUCO 83033-63, free ^ 
h. Pole Buildings for Machinery Storage, ADUCO 83843-61, free 
i. How to Figure Nitrogen, ADUCO 72019-60, free 
j. 6 Reasons Why Fall Fertilization Pays, ADUCO 72060-60j free 

9. Interstate Printers and Publishers, Danville, Illinois. 

a. Vocational Agriculture Interest Inventory 
b. An Introduction to Agricultural Business and Industry (Teacher's 

Guide) (a $2.50 
c. An Introduction to Agricultural Business and Industry (Student 

Guide) @ $3.25 
d. Handbook of Agricultural Occupations @ $4.75 

10. French-Bray Printing Co., Candler Building, Baltimore, Maryland 21202 

a. Records of Supervised Occupational Experience and Training in Vocational 
Agriculture (Single copies Q $.50, four copies @ $1.00, five or more 
copies @ $.14 each). 

b. Teacher's Guide for Effective Use of Records of Supervised Occupational 
Experience and Training in Vocational Agriculture (Single copies C $.50, 
four copies Q $1.00, and five or iflore copies (? $.25 each). 
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' Course Outline, Tools, and Equipment, Agriculture--Competencies, Course Oul 
Consumable Supplies, and References. 

Clemson Univ., S.C. Oept. of Agricultural Education 
South Carolina State Oept. of Education, Columbia 
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*CURRICULUM GUIDES, HIGH SCHOOLS, *VOCATIONAL AGRICULTURE, JOB 
SKILLS, *FORESTRY, *FORESTRY AIDES, 

The purpose of the guide is to assist vocational agriculture 
teachers plan a course to prepare high school Juniors and seniors 
for occupations in forestry. It was prepared by a teacher educator 
in consultation with state forestry commission personnel, teachers, 

and other teacher educators upon the basis of a survey. The 
360-hour course includes units on—(1) occupational opportunities, 
(2) the import' ce of forests, (3) relation of forestry to other 
natural resources, (4) the importance of good management practice, 
(5) forestry educational programs in South Carolina, (6) forest 
land ownership, (7) tree reproduction and growth, (8) forest 
environment, (9) tree and wood identification, (10) hand tool and 
small equipment maintenance and use, (11) artificial reproduction of 
forests, (12) natural reproduction of forests, (13) fire 
protection^ (14) intermediate cuttings, (15) harvest cuttings, (16) 
estimates and measures, (17) insect control, (18) protection against 
disease and other enemies, (19) power equipment operation, (20) 
chart, map, and tracing preparation and interpretation, (21) 
mathematics, and (22) forestry employment. Each unit includes a 
brief outline of subject matter. Competencies needed in forestry 
aide training, suggested tools, equipment, and references are 
listed. Single copies of this document are available without charge 
from Agricultural Education Department, Clemson University, Clemson, 
South Carolina 29631. (JM) 
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FORESTRY 

Two-year High School Course in Vocational Agricuiure 

o 
o Competencies, Course Outline, Tools, and Equipment, 

Consumable Supplies, and References 
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Prepared By 

Agricultural Education Department, Clemson University, 
Clemson, South Carolina 

and 

State Department of Education 
Columbia, South Carolina 

July 1965 
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M E M 0 R A K D U M 

TO: The ^^,iC Clearinghouse on Vocational and Technical Education 
The Ohio State Uhiversity 
980 Kinnear Road 
Columbus, Ohio U3212 

FROM: (Person) F. E. Kirklev /Agency)Agr icu l toraT V.Anc.sttinn npparfmPnh 

(Address)cieinson University. Clemson. South Carolina 29631 

DATE: December 13. 1967 -__«____.«. 

RE: (Author, Title, Publisher, Date) F. E . Kirklev. Forestry—Two-Year High school 

Course in Vocat:.. nal Agriculture. Agricultural Education Pepart^i^ip. riemson 

University, June, 1967. 

Supplementary Information on Instructional tteterial 

Provide information below which is not included in the publication. Hark N/A in 
e&ch blank for which information is not available or not applicable. Mark P 
^ e n information is included in the publication. See reverse side for further 
instructions. 

(1) Source of Available Copies: 
Agency Agricultural Education Depflr̂ m̂Pn̂ . Clemron University 
Address Clemson, South Carolina 29631 
Limitation on Available Copies 1 per teacher Price/Unit no charge 

(quantity prices) "" 

(2) Means Used to Develop I^terial: 
Developnent GroupState Forestry Commission. Teachers & Teacher Educators 
Level of Group state and usable by other states 
Method of Design, Testing, and Trial based on survey of teachers of forestry 
Agricultural Education 

(3) Utilization of Material: 
Appropriate School Setting Designed-for occupational courses in forestry 
Type Ox Progran High School classes 
Occupati U Focus prgyarati9B fgr a cluster i?f joha being i-he prnfp.asinna1 level. 
Geographic Adaptability Southeastern United States 
Uses of Material for course planning 
Users of Material for teachers 

(k) Requirements for Using Material: 
Teacher Competency Qualified Agricultural teachers 
Student Selection Criteria for nth and 12th yrade hova ^ho desire «^^nyn.p«^ in 

fgregtry 
Time Allotment 36O hours nlus laboratoi-y «orV 

Supplemental Media — 

n " ? : S ^ - ^ l (Check vmich) 
.) 

Describe Related information 

Source (agency) state Commissions of Forestry 
(address) 
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COMPETENCIES NEEDED IN FORESTBY-AIDB TRAINING 

i 

F O R E S T R Y 

Knowledge and Understanding of: 

1. Job opportunities in forestry 

2. Organizations which employ forestry workers 

3. Importance of our forests 

4. Relationship of forests to other nat.resources 

5. The importance of good management practices 

6. Basic enemies of the forest 

7. Forest land ownership in the U.S. and S.C. 

8. Educational programs in forestry in S.C. 

9. Organization of S.C. StateForestry Commission 

10. Services rendered by professional foresters 

11. Forest products industries and uses of wood 

12. Tree growth 

13. Soil requirements and adaptation of trees 

Develop the Ability to: 

1. Identify common trees 

2. Harvest and store tree seeds 

3. Grow seedlings from seed 

4. Set out seedlings 

5. Carry out natural reforestation 

6. Use and maintain hand tools & small equipment 

7, Construct firebreaks 

8. Prevent and control forest fires 

9. Determine the rate of growth of timber 

Extent the Competency is Desirable 
(check the appropriate coluan) 

Very 
Desirable Helpful 

' 

Little or 
Nto Value 

• 



FORESTBY (continued) 

. 

10. Thin a stand of timber 

11. Improve a stand by making cuttings 

12. Mark trees for selective cutting 

13. Make harvest cuttings 

14. Control of weed trees 

15. Estimate vol. bd. ft. in standing timber 

16. Estimate vol. hd, ft. in logs 

17. Measure lual>er and pulpwood 

18. Becognise and control forest insects 

19. Recognise and control forest diseases 

20. Operate trucks, tractors, plows,planters^tc 

21. Work math problems related to forestry 

22. Bead.interpret, & make tracings,maps& charts 

23. Apply for a Job 

24. Accept job responsibilities 

Very 
tesirable Helpfo 

Little or 
j. Ro Value 

-

-

Course Outline 

A suggested course of study for Forestry-Aide training is presented 
on the following pages. This includes the major topics to be taught in 
the two-year course. This outline is based on the competencies which 
the students should acquire. The proposed teaching time is listed as 
"number of days" for each major topic. Much laboratory or field work vill 
be needed in addition to classroom instruction. When one hour class 
periods are followed, the teacher should arrange for the necessary lab­
oratory time. 

t 



FOBESTRY-AIDE COURSE OUTLINE 

(Two-year Course) 

I. Exploring Occupational Opportunities in Forestry 

A. Types of employment in forestry 
1. Professional foresters, technicians, aides, 

clerical workers, skilled workers, laborers 
2. Duties and responsibilities 
3. Training and experience requirements 
4. Work conditions 
5. Salary potential 

B. Major sources of employment 
1. U. S. Forest Services 
2. State Forestry Commissions 
J. Pulp and paper companies 
4. Lumber companies 
5. Recreational agencies 

C. Employment available (non-professional) 
1. Local employment 
2. Employment outside of training area 

II. Importance of Our Forests 

A. Importance in South Carolina (detail) 
1. Land use 
2. Economic value 
3. Employment 
4. Recreational value 

B. Importance in the U. S. (general) 
1, Percentage of land in forests 
2, Location of major forest lands 
3. Economic value 
4. Recreational value 

III, Relationship of Forests to Other National Resources 

A, Inter-dependence of natural resources 
1. Forests 
2. Soils 
3. Water 
4. Wildlife 

IV, The Importance of Good Management Practices 

A. Present conditions of timberland in South Carolina 
1. Types of forests 

2. Trends in timber production 

Approximate No. 
Days 
15 

15 

10 

15 

i 
c\ 
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3. Trends in reforestation 

B. Need for improved practices 
1. Reforestation 
2. Control of diseases and insects 
3. Cutting practices 
4. Fire prevention and control 
5. Marketing 

C. Results of improved practices 

V. Educational Programs in Forestry in South Carolina 

A. S* C. State Commission in Forestry 
1« Organization 
2* Duties and responsibilities 

B. Extension Foresters 
1. Organization 
2. Duties and responsibilities 

C. Wood-using industries 
1. Services 

D. Consulting foresters 

E. Vocational Agriculture teachers 
1. Forestry program 

F. Soil conservation Service Foresters 

VI. Forest Land Ownership 

A, Ownership in the U. S. 
1. National and state 
2. Individual owners 

B. Ownership in S. C. 
1. National and state 
2. Wood-using industries 
3. Farmers 
4. Others 

VII. How Trees Grow and Reproduce 

A. Parts of a tree and functions 
1. Roots 
2. Trunk 
3. Crown 

B. How growth takes place 

C. How trees reproduce 

15 

10 

15 



VIII, The Forest Environment 

A. Growth factors 
1. Moisture 
2. Soil 
3. Temperature 
4. Light 
5. Tolerance and hardiness 

B. Tree and forest classification 
1, By size 

2. 2. By composition 
3. By stand density 

C. Location of various species in South Carolina 

IX, Identifying Trees and Wood (common trees) 

A. Methods of identifying trees 

1. Leaf 
2. Twig 
3. Bavk 
4. Fruit 

B. Wood identification 
1. Softwoods and hardwoods 
2, Identifying features 

X. Using and Maintaining Hand Tools and Small Equipment 

A. Hand tools 
1. Kind and use 
2. Safety practices 
3. Maintaining 

15 

15 

10 

B. Small equipment 
1, Sprayers 
2. Chain saws 

XI. Reproducing Forests Artificially 

A. Method of reproduction 
1. Direct seeding 
2. Using natural seedlings 
3. Planting nursery seedlings 

15 

B. Growing seedlings 
1. Collecting and storing seed 
2. Preparing seed beds 
3. Planting seed 
4. Caring for nursery stock 
5. Lifting seedling 
6. Care for seedling until setting 



C. Planting seedlings 
1. Preparing site for seedlings 
2. Hand planting of various kinds of seedlings 
3. Using a tree planter 

D. Studying the Tree Improvement Program 

XII. Reproducing Forests Naturally 15 

A. Selection of seed trees 
1. Type, size and number per acre 

B. Preparing soil 
1. Clearing 
2. Weed trees 
3. Furrowing 
4. Scarifying 

C. Care and management of young seedlings 
1. Fire prevention 
2. Grazing control 
3. Logging 

XIII. Protecting Forests Against Wild Fires 20 

A, Damage caused by fires 
1. Effects of fire in woodlands 
2, Prevalence of woods fires and damage in S, C. 

B. Fire prevention 
1. Causes 
2. Why people bum woods 
3. Forest fire prevention and control program in S. C. 
4. Fire laws 
5. Classes of fires 

C, Firebreaks 
1. Types 
2. How established 
3. Using fire plows 
4. Using hand equipment in controlling fires 
5. How to suppress a fire 

D. Prescribed burning (Sandhills and Coastal Plains) 
1. Purpose 
2. When to burn 
3. precautions 

XIV. Improving a Stand by Making Intermediate Cuttings 

A, Types of intermediate cuttings and when used 
1, Thinnings 
2. Cleaning 

20 
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3. Liberation 
4. Improvement . 
5. Salvage 

B. Thinning 
1. Purpose 
2. Determining need 
3. Spacing 
4. Various species 

XV. Making Harvest Cuttings 

A. Kinds of harvest cuttings 
1* Selection 
2. Clear cutting 
3, Seed-tree system 
4. Shelterwood system 
5, Harking trees to be cut 

XVI, Controlling Weed Trees 

A. The weed trees in South Carolina 
1. Nature of hardwood growth 
2. Acreage in South Carolina 
3. Damage by weed trees 

B. Methods of control 
1. Size and types of weed trees 
2. Control by cutting 
3. Use of chemicals 
4. Prescribed burning 

XVII. Est imat ing and Measuring 

A. Tree measurements 
1. Diameter 
2. Height 
3. Determining growth 
4. Estimating standing timber 
5. Using volume tables 

B. Measuring logs, lumber, and pulpwood 

C. Cruising and estimating timber 

D. Land measurements 

1. Methods 
2. Instimments needed 
3. Determining slop, elevation and area 
4. Survey and plot a given area 

XVIII. Controlling Insects of the Forest 

A, Classification of forest insects 

15 

15 

20 

15 
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1. Bark beetles. 
2. Wood-borers 
3. Leaf eaters 
4. Gall makers 
5. Seed and tip-feeders 

B. Identifying injects and damage 

C. Control measures 
1. Mechanical control 
2. Chemical control 
3. Good management practices 

XIX. Protecting the Forest Against Diseases ane Jther Enemies 15 

A. Diseases 
1. Recognizing common diseases 
2. Control measures 

B. Domestic animals 
1. Effects of grazing 
2, Controlling grazing 

C. Damage by other enemies 
1. Ice 
2. Wind 
3. Lightning 

XX. Operating Power Equipment 20 

A. Types of equipment 

B. Purposes and uses of each 

C. How to operate 

D. How to maintain 

XXI. Interpreting and Preparing Charts, Maps, and Tracings 15 

A. Graphs 
1. Study and interpret various types of graphs 
2. Prepare various types of graphs 

B. Maps 
1. Study land and woodland maps 
2. Prepare simple sketches 
3. Lettering 

C. Tracings 
1. Interpret 
2. Prepare tracings and sketches 



XXII. Working Mathmatical problems 

A. Review of arithmetic 

B. Basic algebra 

C« Applied geometry 

D. Work math problems in forestry 

XXIII. Employment in For-'̂ 'try 

A. Determining places of employment 

B. Applying for a job 

C. Accepting job responsibilities 

D. Desirable work habits 

E. Getting along with other employees 

TOTAL 

10 

10 

i5tr 
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4 0 TOOLS AND EQUIPMENT 

N 

Name 

Altimeter 
Axe (Scout) 
Axe (single-bit) 

Size 

\\ lb. 
1\ lb. 

Bark Thickness Measuring Gauge 
Bars, planting 
Bow saw 
Bush hook 
Calipers, wood 
Chain saw 
Compass, Selva Rambler 
Cruising stick 
Diameter tape 
Drawing boards 
Fire pump 
Fire rake 
Fire swatter 
Gauge, Basal Area Angle 
Grid, form line 
Increment borer 
Sprayer, compression 
Steel tape 
Tree and log scale stick 

Tree injector 

Tree marking gun 
Trian^lar scale 

Total 

37" 
30" 

5 HP-16" 

(Biltmore) 

12" X 17" 
(Pumpak) 

5' 
15" 

12" 
3% gal. 
75' 

(International 
Rule) 

(see S.e. 
1 qt. 

No. 

1 
2 
4 
1 
4 
2 
2 
1 
1 
1 
2 
1 
12 
1 
4 
4 
1 
6 sets 
1 
1 
2 
6 

1 
State For. 

2 
6 

Appraximate Cost 

$ 40.00 
6.00 
16.00 
18.00 
20.00 
12.00 
9.00 
15.00 
175.00 
4.00 
16.00 
7.00 
34.00 
35.00 
18.00 
18.00 
3.00 
24.00 
30.00 
15.00 
10.00 
10.00 

30.00 
Com.) 

7.00 
5.00 

$577.00 

Certain tools and equipment needed in teaching forestry may be obtained 
from—Forestry Supplies, Inc., 205 Rankin Street, Jackson Mississippi 39202 
—or—The Ben Meadows Company, 1423 Dutch Valley Place, Atlanta 24, Georgia. 
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CONSUMABLE SUPPLIES 

11 

Item Quantity Af>proximate Total Cost 

2-4, 5 T and others 
15-20 lbs. 
1 gal. 

Weed (tree) killer 
BHC 
Paint (marking trees) 
Insect repellant 
Files, flat several 
Aerial photos, tracing paper, and 
mapping sheets 
Tables for estimating board-feet 
volumes of timber (Supt. of Documents, 
U. S. Government Printing Office, 
Washington, D. C. 

$20.00 
3.00 
5.00 
2.00 
5.00 
5.00 

.30 

Total $35.30 

REFERENCES 

The teacher of the forestry occupational course will need teaching 
materials for himself and the students. Ample materials for the student: 
will encourage reading and study of this subject. It is suggested that one 
copy of each publication (students reading level) be made available for 
each student. 

I. Sources of Printed Materials 

*1. South Carolina State Forestry CommLssion, Columbia, South Carolina 

*2. Clemson University, Office of Publications, Clemson, South Carolina 

*3. American Forest Products Industries, Inc., 1816 N Street, N. W., 
Washington, D. C. 

*4. Southern Pulpwood Association, 1365 Peachtree Street, N. E., 
Atlanta, Georgia 

5. Office of Information, U. S. Department of Agriculture, Washington, 
D. C. 
(1) Ail Attack on Forest Fires. 1960 AB 229 
(2) Chemical Control of Brush and Trees. 1961 F 2158 
(3) Grazed Firebreaks in Southern Forests. 1960 10c AB 226 
(4) Growing Loblolly and Shortleaf Pine in the Mid-South. 1956 

F 2102 

•fThese sources should be contacted for their list of: publications, 
movies, and filmstrips. 
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(5) Growing Loblolly Pine in the South Atlantic States. 1956 F 2097 
(6) Growing Slash Pine. 1956 F 2103 
(7) Row a Tree Grows. (Poster) 16 by 21 inches. Colored. 

(M 5159) 
(8) How to Control Southern Upland Hardwoods with Amnate. (M 5296) 

1949 
(9) Nfitional Parks and National Forests. 1956 
(10) Program for the National Forests. 1959. M 794 
(11) Protecting the Forests From Fire. 1958 AB 130 
(12) Littleleaf of Pine. 1957 FPL 20 
(13) Pitch Canker of Southern Pines. 1959 FPL 35 
(14) Southern Pine Beetle. 1960 FPL 49 

Farm Forestry Practices for Students of Vocational Agriculture. 
Voltnne I, Revised (Vocational Division, State Department of Education, 
Coltimbia, South Carolina, may have some on hand) 

Books 

"Manual of Southern Forestry," by Weaver and Anderson, The Interstate 
Printers and Publishers, Inc., Danville, Illinois 
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Tips for Teaching Life and Health Insurance. 

Inst, of Life Insurance, New York, N.Y. Educational Div. 
Health Insurance Inst., New York, N.Y, 
Pub Date - 63 
MF AVAILABLE IN VT-ERIC SET 23p. 

*HOMEMAKING EDUCATION, HIGH SCHOOLS, HOME MANAGEMENT, *INSURANCE, 
REACHING TECHNIQUES, 

One of the 12 competencies described in 1959 by American home 
economists as fundamental to effective homemaking^ to establish long 
range goals for financial security and to work toward their 
achievement, is the foundation for this booklet. Suggestions are 
presented for including family finances in the homemaking 
curriculum. The outlined material covers (1) the areas, the units, 
and the problems within the program where life and health insurance 
might be appropriately taught, (2) the objectives which might be 
adopted, (3) the concepts suitable for grades 7 to 12, (4) 
techniques for motivation, concept development, and evaluation, (5) 
a glossary of terms, and (6) a list of references. (MS) 
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TIPS 
FOR TEACHING 
LIFE AND HEALTH INSURANCE 

WHAT THIS IS ABOUT 

• This material, designed for the teacher-in-training and the beginning 
teacher, is an example of how one problem in family finance — namely per­
sonal insurance — might be included in the homemaking curriculum. 

• In New Direttlons, the AHEA report released in June, 1959, twelve 
competences are described as fundamental to effective living. These goals 
are shaping the homemaking curriculum to an increasing degree. Our imme­
diate concern is the sixth competence: "To establish long-range goals for 
financial security and to work toward their achievement." The report con­
cludes: "As home economists we can measure the success of our work by 
the extent to which we contribute to the development by individuals and 
families of these competences." 



• The reason for this booklet, therefore, is to give you some help in develop­
ing this sixth competence insofar as life and health insurance are related to it. 

• Much of your teaching will be devoted to the use of family income. You 
will deal with it in foods, clothing, housing, equipment, and management 
units. The financial security of the family rests on how effectively it uses 
income. At some point, you will wish to consider what alternatives the family 
has if its income is cut off. This is a risk common to every family. Income 
can suddenly be stopped by illness or disability, by death, or by retirement. 

• To protect families economically against this risk and to provide the 
family with at least a degree of financial security, we have insurance. Because 
six out of seven American families now own some type of life insurance, 
and more than four out of five families own health insurance, it is apparent 
that most families today rely on personal insurance for at least some financial 
security. What can these families expect personal insurance to do for them? 
What family needs will be met through insuratice? In what way does life 
insurance help families achieve certain goals? These are questions you and 
your pupils may want to explore. 

• The material that follows will outline for you: 

1. the areas, units, and problems within your program where life and 
health insurance might have meaning; 

2. the objectives you and your class might adopt; 

3. the concepts that may be suitable at each grade level; 

4. techniques for motivation, development of concepts and evaluation; 

5. glossary of terms; 

6. references. 



AREAS, UNITS, AND PROBLEMS 
WITHIN THE HOMEMAKING PROGRAM WHERE 

LIFE AND HEALTH INSURANCE MAY BE INCLUDED 

No two curriculum guides are identical, but they do share much in 
common. After examination of a representative collection of state and city 
homemaking guides, a list was prepared, by grade levels, of those units of 
instruction in which can be incorporated material on personal insurance. 
On the following pages several units are suggested; however, only one unit 
at any grade level would include insurance subject matter. For logic and 
ease in teaching and learning, keep discussions of life and health insurance 
in context with discussions of money management and family finance. 

OBJECTIVES 
FOR TEACHING LIFE AND HEALTH INSURANCE 

Also on the following pages are set forth some intermediate objectives 
which might be suitable for each grade level, 7th through 12th. In listing 
these objectives we recognize that teaching goals must be based on the 
interests, needs, and abilities of pupils. Perhaps some of the objectives will 
be representative of your pupils' needs. If not, our list may suggest other 
objectives more suitable for your particular group. We have related each 
objective to the problem listed in the previous column. 

Our ultimate objective for teaching about life and health insurance is the 
sixth competence: "To establish long-range goals for financial security and 
to work toward their achievement." You can see from the chart on pages 6 
and 7 how each area, unit, problem, and intermediate objective leads toward 
the accomplishment of this ultimate objective. 



SUGGESTED AREAS, UNITS, PROBLEMS, AND OBJECTIVES 

Grades and Areas 

7th & 8th: 
Family 
Relationships 

9th: 
Family 
Relationships 

10th: 
Family 
Relationships 

Home 
Management 

Home Nursing 

n t h & 12th 
Family 
Relationships 

Home 
Management 

Family Living < 

Child Care and 
Guidance 

Typical Units 

Understanding My Place 
in the Family 

Getting Along with 
My Family 

Achieving Personal 
Maturity 

Managing Family 
Resources 

Caring for the Sick 

Preparing for Marriage 

Planning and Maintaining 
a Functional Home 

Planning to be 
a Better Consumer 

Making Marriage 
a Success 

Planning for 
Parenthood 

Problems 

How is family income used? 

What is my place in the financial 
set-up of the family? 

What responsibilities do 1 have in 
helping manage our family money? 

What are some financial 
obligations of the family? 

How can the family meet 
the costs of illness? 

What should an engaged couple 
understand about buying protection 
against financial loss? 

Why should the family be 
prepared for the unexpected? 

How can financial protection 
be purchased? 

How can the family secure satisfac­
tion from use of family income? 

How much does it cost to 
have a baby? 

\ 

* * N / 



' I 

FOR TEACHING ABOUT LIFE AND HEALTH INSURANCE 

Intermediate Objectives The Ultimate Obiective 

To develop an understanding of why 
financial security must be planned. 

To develop on understanding of the 
need for insuring family income if 
family goals are to be achieved. 

To develop an understanding of the financial 
needs of the family that insurance is 
designed to meet. 

To develop an appreciation for the concept 
of thrift which is basic to financial security. 

To develop an appreciation for the services 
performed by the life insurance and health 
insurance agent in helping families plan and 
carry out long-range financial programs. 

To develop an understanding of the 
dual role of life insurance: 

Q. as protection for the family in case of 
the death of the breadwinner, 

b. as savings which are available for 
emergency use or for some 
special need or purpose. 

\ 

To develop an awareness of the 
costs of sickness and accident, and how most 
families prepare to meet these costs 
through insurance. 

To develop an appreciation for the role of 
life and health insurance in the family 
economy, and its relationship to the whole 
financial structure of the family. 

To develop an understanding of the kinds of 
health insurance and how each meets 
a particular need. 

The sixth competence: 
'To establish long-range goals 
for financial security and to 

Iwork toward their achievement.' 

To develop a recognition that each family's 
needs for life and health insurance differ. 



CONCEPTS ABOUT LIFE AND HEALTH INSURANCE 
AT SUGGESTED GRADE LEVELS 

Here are suggested some concepts about life and health insurance which 
may be suitable at varying grade levels as we have indicated. We are sug­
gesting that the concept be at least introduced during the earliest mentioned 
grade level. Any concept or idea suitable for the 7th and 8th grades will 
naturally be carried through the 12th, and the concept will be broadened 
and deepened as the students gain increased ability to understand. In addi­
tion, the teacher may want to add new concepts as the students' learning 
progresses. 

1. Effective money management involves meeting everyday 
needs and providing for long-range goals. 

2. Families own insurance in order to protect themselves 
financially against the unexpected. 

3. Good money management makes provision for periods 
when income is stopped. 

4. Life and health insurance are an important part of the 
modem American family's financial security program. 

5. Both life and health insurance are purchased on the 
basis of the needs of the particular family. 

o. Families may create greater financial security for them­
selves by budgets, savings and investments, and care­
fully planned insurance programs. 

7. In planning a personal insurance program, the family 
needs the services of a reliable agent. 

8. To fit the needs of the family, there are a variety of life 
insurance policies to choose from. 

9. Life insurance is designed to furnish necessary funds 
when family income is cut off by death or retirement. It 
also provides z source of emergency funds. 

10. Health insurance is designed to pay bills incurred by ill­
ness or accident and to provide for loss of income during 
the period of illness and convalescence. 

GRADES 

7 

1^ 

8 

1^ 

9 10 11 12 



11. Health insurance is available from three kinds of organi­
zations: insurance companies; hospital-and-doctor affili­
ated groups, such as Blue Cross and Blue Shield; and 
independent groups. It may be obtained by buying an 
individual policy or by participating in a group plan. 

12. In planning a health insurance program, it is wise to 
budget for the minor illnesses and to insure against the 
more serious or financially crippling losses. 

13. Life insurance is available in three forms: ordinary, 
industrial, and group. 

14. A family's life insurance program may contain four basic 
kinds of life insurance policies: term, straight life, limited 
payment, and endowment. 

15. Qianging family needs and changing economic conditions 
may require a re-examination of established life insurance 
programs. 

GRADES 

7 8 • 10 

1 ^ 

1 ^ 

11 

\^ 

13 
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TECHNIQUES FOR MOTIVATION, DEVELOPMENT OF 
CONCEPTS, AND EVALUATION 

MOTIVATION 

In brief, creating interest and motivating learning is simply a matter of 
guidance. You are guiding your pupils toward a choice of objectives or 
goals, and in so doing you are focusing attention on a new problem. The 
method of motivation you choose will depend on your class, the maturity 
of your pupils, their needs and concerns, their previous experience (and 
yours). Here are some suggestions, however, to stimulate your own thinking. 

Bulletin Boards or Exhibits: Several days before you plan to introduce the 
topic of family financial security, create a bulletin board display designed to 
arouse curiosity. In Figure I (p. 10) are two suggestions: 



FIGURE I. TWO IDEAS FOR BULLETIN BOARDS: 

INSURANCE. WHY? 
HEALTH INSURAMCr 

WHY? 

COVfWtfif? 

Relating Insuranc* and Family Socwrity t<» a Praviovs Unit: In the course of 
yc ur teaching, many opportunities will present themselves to integrate much 
information about family finance into your program. At the point where you 
have been examining the family income and how it is used, for instance, you 
can raise some questions: What will happen if the income stops? What things 
other than unemployment might cause the family income to stop? What can 
the family do to protect itself against such an emergency? 

Salf-rating (opinionnaire or some form of checklist). This technique readily 
lends itself to family finance topics, and is a quick means of determining 
student attitudes and background experience. Here are some statements 
typical of an opinionnaire on life and health insurance. Other ideas may be 
found in the teaching aids listed on pages 22 and 23. 

Directions: Circle A if you agree, D if you disagree, and U if you are 
undecided. 

A D U 1. A person should buy life insurance only if he has dependents. 

A D U 2. K a person owns life insurance, he would not need health 
insurance. 

A D U 3. Health insurance pays for only the expenses incurred in a 
hospital. 

A D U 4. Newly married couples can postpone planning for their finan­
cial security until they get their home and furnishings paid for. 

A D U 5. Life insurance is one of the most important assets a family 
owns. 

10 



A D U 6. If a family has a long history of no illnesses or accidents, that 
family would have no need for health insurance of any kind. 

A D U 7. A person can decide how much personal insurance he needs 
by duplicating what his neighbor owns. 

A D U 8. A family needs more personal insurance as the number of 
children increases. 

A D U 9. A good program of financial security is planned eariy ia fam­
ily life and is developed gradually over the years. 

A D U 10. Life insurance should be purchased only on the life of the 
father. 

VisKMl AMs: There are several motion pictures and filmstrips that will 
present situations for class discussions and will involve pupils in cases typical 
tit their own experience. Following the presentation of the films, the class 
can help plan the next steps in developing learning experiences. [Note: We 
list only those visual aids that have been developed by the Institute of Life 
Insurance. However, there aie other filmstrips and motion pictures x̂diich 
will serve the same purpose. We suggest that you consult film catalogs. An 
especially useful bibliography is available from the National Committee for 
Education in Family Finance. See reference on page 22.] 

Mti>ii fUnms 

Life Insurance — What It Means and How it Works: A film showing the 
flexibility and diversity cl life insurance through a variety of animation 
techniques and live action. Several illustrations show how people, olt differing 
ages ami occupations from various paits of the country, have used life Insur­
ance to meet their individual financial needs. A basic film for all audien««s. 
13 min., color. 

Measure of a Man: A dramatic study in human relationships, attitucks, and 
personal values, contrasting the characters and personalities of two men. 
Throughout the story are sketched the living benefits of life insurance which 
show how the use of life insurance has helped one famUy realize goals and 
meet responsibilities. 27 Vi min., black ami white. 

The above pictures may be secured on a free loan basis by writing to: 

Association Films, Inc. 
347 Madison Avenue 
New York 17, New York 

11 



Pilmstrips 

Marriage and Money: a new filmstrip showing how a young married 
couple learns to manage financial affairs. Defines the goal-setting and 
decision-making processes in case study approach. Illustrates principles of 
money management as developed in Educational Division publications. 
67 frames, IS 'min., color. 

The Dollar Series: three 35 mm. fihnstrips designed especially to moti­
vate pupil interest. Each filmstrip provides problem material for class 
discussion as developed in cooperation with educators. Series consists of 
Directing Your Dollars, describing the money management problems of 
typical teenagers; Dollars for Health, showing how family medical costs 
affect the lives of three high school students, and Dollars for Security, the 
story of three high school pupils whose lives have been intimately touched 
by life insurance. 

These fihnstrips may be secured on a FREE LOAN BASIS or purchased 
from the Educational Division, Institute of Life Insurance. 

Using sources witliin tlw community may provide a starting place. Here 
are some suggestions: 

Paronts' Cemmltto* 

With your pupils, select several parents to serve as a committee to work 
with the class on development of an insurance unit. This will be of value 
in providing the class with an authentic picture of family insurance 
programs, why families own insurance, what benefits can be expected, 
etc. It might add real interest if one person in the group has received the 
benefits of either health or life insurance, and can tell his own story. 

Community Loodors 

Select a committee of representative community leaders whose work 
brings them into contact with peoples' financial problems and needs. The 
committee may include a social worker, a banker, insurance man, hos­
pital administrator, and possibly others. Invite this group to meet with 
the class if possible. Or gain their permission to be interviewed by pupil 
committees who in turn will report to the class. With their help, the 
pupils may gain an insight into some of the problems they can prepare 
themselves to meet. The question can then be raised, "How can life and 
health insurance help families meet some of these problems?" 
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DEVELOPMENT OF CONCEPTS 

If you are successful in motivating interest, the development of concepts 
wi!l be relatively simple. Your pupils wUl work with you in planning projects 
which will lead to their adopted goals. Here are a few suggested projects and 
activities which can be adapted to the individdal interests and abilities of 
your pupils. Each project is related to certain concepts as listed earlier and 
to the suitable grade level. 

AcnvmES 
Class DiKussion 

List on the blackboard some of the hazards a family may encounter which 
can be covered by insurance. InfonnaUy check the members of the class to 
find out which of these hazards are actually coveted by insurance in their 
families, (concepts 2, 3 — grades 7 & 8, 9 ) 

6iMst Sp«ak«r 

Have a committee investigate your school's insurance plan and the benefits 
it provides, or invite the principal of your school to discuss it with the class, 
(concept 2 — grades 7 & 8,9) 

Study of Application Ponns 
Have students obtain blank life insurance and health insurance application 

forms from local agents and bring to class for exammation and discussion, 
(concepts 4,7 — grades 10,11 & 12) 

Intarviaw 

Obtain information about the available Blue Cross and Blue Shield ser­
vices m yorr community, (concepts 10,11 & 12) 

Sarvay 

Ask a group of students to survey local business firms to find out whether 
they have: 

a. group life insurance for employees 
b. an employee pension plan 
c. group health insurance for employees. 

(concepts 3 , 4 - grades 10,11 & 12) 

Th* Casa Study Mothed 

In using case studies, you may first want to refer students to A Date With 
Your Future or some other resource material for definitions and descrip­
tions of the "basic four" types of life and health insurance policies. After 
students are familiar with the various types of policies, simple case studies, 
such as the following examples, may be used for discussion. 
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Alice Young is 2S years of age and earns $65 a week as a typist-secretary. 
She buys a $2,500 endowment policy which will mature when she is 65. 
Whether she marries or not, Alice knows this sum will be useful when she 
reaches retirement age. Until that time, she is insured for the full $2,500 
which will take care of final expenses and any debts she might leave. 

1. Why is an endowment policy better for Alice than a term policy? 

2. What should Alice do with her policy when she gets married? 

3. In what other situations would a policy similar to Alice's be of 
particular help? 

The Bill Smiths have two children. Bill, age 30, has just been advanced 
to foreman in an electronics plant and will be earning $125 a week. The 
Smiths already own $10,000 worth of life insurance. Bill and his wife 
talk about this promotion and they decide that they now can afford more 
life insurance protection. They want long range protection for their young 
family, so they buy a $5,000 straight life insurance policy. 

1. Why should Bill buy straight life instead of an endowment policy? 

2. Do the Smiths have adequate life insurance at the present time? 

Joan Wilson is 24 years of age. Recently she moved to Middletown and 
is teaching home economics in the Middletown High School. Her salary 
is $4,800 per year. Joan has no relatives there and so far, few friends. 
She wants some type of health insurance protection in case she should 
become ill. 

1. What health insurance policies would you suggest for her and why? 

2. Because Joan is new in the community, how would you suggest 
that she get in touch with a health insurance agent who could give 
her sound advice? 

Another way to use the case study method, and perhaps a more meaningful 
way, is to have the class develop its own case problems. One advantage 
in this approach is that case problems will be devised that are more nearly 
typical of families in your community. In addition, it will be a means of 
further studying your community. 

One way to obtain material for case studies is through student interviews. 
Have students interview representative single adults, young married couples 
with no chUdren, families with one or more preschool-age children, families 
with school-age and adolescent children, and families whose children are 
now independent. 
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The purpose of the interview will be to learn what kind of life and health 
insurance is owned, and if possible to find out why, in each case, a particular 
policy was selected. The interview teams will report their findings to the class 
and from these you and the students can develop a case study situation for 
each of the categories of families mentioned above. !f several classes use 
this same case study writing approach, it may be helpful to exchange the 
case studies among the several classes. 

You may need to help students select whom they will interview and what 
approach they will use. Several role playing situations may help them develop 
their interview skills. Also, make it clear to students that this assignment is 
not to find out how much insurance the various families own. Rather it is to 
determine what kinds of insurance policies each family has and why they 
chose these particular types of coverage. 

MOJBCTS 

Individual Haporf 

Discuss the reasons for buying life insurance while young. Have a student 
report on individual and family needs for insurance, (concepts 10, 15 — 
grades 10,11 & 12) 

Group Mperf 

Divide the class into small groups and ask each group to prepare a report 
on the following situations: 

a. The life insurance needs for a young career giri, with no dependents, 
who is just starting out on her first job. 

b. The Ufe insurance needs of a young married couple, both of whom are 
workmg. They rent their home; they are paying for furniture and for 
the husband's law school training. 

c. The life insurance needs of a family of four — the parents in their early 
30*s and two children, ages four and seven. They own their own home; 
the father is a dentist and earns about $7,500 a year; he has two life 
insurance policies for a total of $11,000 of protection. He is covered 
by Social Security. He has made no provision for retirement, nor for 
sending his children to college. (concepts 5, 8 — grades 11 & 12) 

liil«rvi«w and tapert 

Invite an insurance a^nt to speak to the class on "Planning for Family 
Security through Insurance." If tfiis is not possible, perhaps a committee of 
pupils could interview the agent and then report to the class, (concepts 9,10, 
11,12,13,14,15 - grades 11 & 12) 
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•uilarin Bofwds 

Bulletin boards can make valuable contributions to the learning experi­
ences of a class, but as with an effective lesson plan, an effective bulletin 
board must present only a single important idea or theme. It should be 
offered as a learning experience in which the students participate actively, 
and is particularly useful in providing work and study opportunities for less 
articulate class members. The bulletin board project, eUher assigned by the 
teacher or suggested b> students, is geared to specific lesson needs. It can 
be used to: 

1. Pretest or test student attitudes and understandings. 

2. Serve as a qiringboani for lecture-discussion. 

3. Spark classroom discussion. 

4. Present a problem to be solved. 

5. Record committee reports. 

6. Communicate each tit several student-committee reports. 

7. Record results of interviews. 

8. Make student assignments. 

9. Evaluate student progress. 

10. Summarize major points in an area of study. 

Some ideas for bulletin boards are: 

• Collect several kinds of insurance policies. On each policy, outline in 
crayon: 

1) the agreement between the company and the policyholder. 
2) the general policy provisions, (concept 2, grades 11 & 12) 

• Suggest title "After 65 - Where's Your Money Coming From?"Include 
income from Sodal Security, Ufe insurance, pension, annuity, savings 
and investments, (concept 10, grades 10,11 & 12) 

• Illustrate the benefits of the S types of health insurance policies. Sug­
gested title might be "Meeting the Costs of Medical Care." (concept 
9, grades 10,11 & 12) 

• Plan a board on "The Uses of Life Insurance" to show such uses as a 
life income for a widow, a fund for a college education, protection for 
a mortage, etc. (concept 10, grades 10,11 & 12) 

• Use title "The Best Way to Meet Trouble is to be Prepared for It." 
Show family group with savings and essential insurance protection, 
including a health insurance program, (concepts 1, 2, 3, 6; grades 
7 ,8 ,9 ,10,11 & 12) 
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EVAIUATION 

Evaluation is part of the learning process and is effective only when it is 
related to those goals or objectives with which you began the unit. 

There will be times when you will wish to use conventional paper and 
pencil tests. And there will be times when less formal techniques for evalu­
ating growth, progress, and changes in attitudes are in order. Here are some 
sample questions for conventional tests which are often helpful in determin­
ing pupil strengths and weaknesses and in measuring growth. However, they 
cannot do the total job of evaluation. 

i-

i 

Discussion or assoy qiMsHons: 

Slow learners have trouble with essay questions, but questions of this type 
do provide the better student with opportunities for practice in organizing 
his thinking and in communicating his ideas. 

1. What are some occasions in family life which might make desirable 
some changes in the family insurance program? 

2. Why does a life insurance program have to be tailor-made? Why 
couldn't a standard program be devised which would fit everybody? 

3. In buying health insurance, which expenses are most important to 
insure against? Why? 

Op«ii-«ml qiMtrions: 

1. Some new things I have learned about uses for family income are: 

• 

I 
2. It is wise for a family to have a plan for financial security because 

3. Families can protect themselves against financial loss due to illness, 

accident, death or retirement by 
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Muhipl* choic* qH«stion«: 

Read each statement and place an X before each phrase that will correctly 
complete the statement. One or more answers may be correct. 

1. The most widely used type of health insurance is: 

a. loss of income 

b. surgical expense 

c. hospital expense 

d. major medical expense 

2. The main reason most families own life insurance is to provide: 

a. credit at the bank so that they con borrow money 

b. protection against the loss of income, whether by death or 

retirement 

c. a fund for the future college education of the children 

d. a continued source of ready cosh 

3. When your life insurance agent helps you plan an insurance program, 

he takes into consideration: 

a. the needs for which your life insurance must provide 

b. the assets you already own 

c. the amount you can afford to pay for insurance 

d. your ability to handle money wisely 

MatcMng questions: 

Read the column of statements, select the correct answer, and write the 
number of the answer in the space given. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Annuity 

Cosh values 

Emergency fund 

Endowment 

Face value 

Group plans 

General medical 
expense policy 

. a. A fund to call on in case of serious need 

. b. Pays the costs of doctor's calls, either at home, 
hospital or his office 

. c. Savings element of a life policy 

. d. Life and health insurance covering the employees 
of a company or members of a union 

. e. A savings plan which also provides life insurance 
protection while the plan is in force 
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Another matching question, more suitable for the 7th and 8th grade level, might be 
as follows: 

Match the need for insurance protection, in column A, with the kind of insurance 
designed to meet that need in column B. Write your answer in the space given. 

1. Your father's car is damaged in a collision. 

2. Smith's house burns down. 

3. A fanner's wheat field is destroyed by a storm. 

4. Mr. Brown dies and leaves his wife 
and three young children. 

5. Jerry has to be in the hospital for several days 
because he was seriously burned. 

6. AArs. Sullivan's silverware and jewelry are 
stolen from her house. 

7. Rain cancels the concert in the park. 

B 

. a. Crop insurance 

. b. Life insurance 

. c. Burglary 

insurance 

d. Health 

insurance 

. e. Fire insurance 

. f. Automobile 

insurance 

I 

SituoMoiNil questions: 

Tom and Mary Webb are both 27 years old and have been married for 
five years. Tom is a teller in the local baak, where he earns $480 a month. 
Mary stays at home to take care of their two-year-old boy. They have finally 
saved enough money to make a down payment on a house which will cost 
$12,500. Their insurance agent comes in one evening to help them plan 
their insurance program. At present, Tom belongs to the bank's group health 
insurance plan which pays hospital expenses for a limited period for the 
family. He also has a $5,000 straight life insurance policy which his parents 
started for him and a $5,000 family income policy which he purchased 
when their son was bom. Mary has no insurance. She believes that it isn't 
necessary for her to have any. "Insurance is only necessary for the bread­
winner of the family," she says. 

Do you agree with Mary's point of view? Why? 

Which members of this family should be insured? 

Should Tom have more health insurance than his bank's hospitalization 
plan? What factors will he have to consider in making his decision? 

What type of life insurance policies might the insurance agent recommend 
to Tom and Mary? Why? 
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GLOSSARY OF TERMS 

Accidental Death Benefit A provision added 
to a life insurance policy for payment of an 
additi<mal death benefit in case of death as 
a result of accidental means. It is often called 
"Double Indemnity." 

Actuary A technical expert on insurance and 
related fields, particularly on the mathema­
tics of insurance, including the calculation 
of premiums, policy reserves, and other 
values. 

Agent A sales and service representative of 
an insurance company. 

Annuitant The person during whose life an 
annuity is payable, usually the person to 
receive the annuity. 

Annuity A contract that provides an income 
for a specified period of time, such as a num­
ber of years or for life. 

Application A statement, signed by the appli­
cant, requesting life insurance. It gives infor­
mation used by the insurance company to 
determine the accq>tability of the risk and 
the basis of the pdicy contract 

Automatic Premium Lean A provisiiMi in a 
life insurance policy that any premium not 
paid by the end of the grace period (usually 
31 days) be artomatically paid by a policy 
loan if diere is sufiScient cash value. 

Beneficiary The person named in the policy, 
to whom the insurance money is to be paid 
at the death of the insured. 

Cash Sunender Value The amount available 
in cash upon surrender of a policy before it 
becomes payable by death or maturity. 

Convertible Term Insurance Term insurance 
which can be exchanged, at the option of the 
policyhdder and without evidence of insur­
ability, for a permanent plan of insurance. 

Disability Benefit A provision added to a life 
insurance policy for waiver of premium, and 
sometimes payment of monthly income, if 
the insured becomes totally and permanently 
disabled. 

Double Indemnity An accidental death bene­
fit providing for payment of double the face 
amount of the policy in case of death as a 
result of accidental means. 

Endowment Insurance A plan of insurance 
payable after a specified number of years if 
the insured is then living. If the insured dies 
during the endowment period, payment is 
made to a beneficiary. 

Extended Term Insurance A form of insur­
ance available as a nonforfeiture option. It 
provides the original amount of insurance for 
a limited period of time. 

Face Amount The amount stated on the face 
of the policy that will be paid in case of death 
or at maturity. 

Grace Period A period (usually 31 days) 
following the premium due date, during 
which a premium may be paid. The policy 
remains in force throughout this period. 

Group Life Insurance Life insurance issued, 
usually without medical examination, on a 
group of persons under a master policy. It is 
usually issued to an employer for the benefit 
of employees. The individual members of the 
group hold certificates as evidence of their 
insurance. 

Industrial Life Insurance Life insurance issued 
in small amounts, usually not over $500, 
with premiums payable on a weekly or 
monthly basis. The premiums are generally 
collected at the home by an agent of the 
company. 
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Imurad The person on whose life an insur­
ance policy is issued. 

Level Premium Insurance Insurance for which 
the cost is distributed evenly over the period 
during which premiums are paid. The pre­
mium remains the same from year to year, 
and is more than the actual cost of protec­
tion in the earlier years of the policy and less 
than the actual cost in the later years. The 
excess paid in the early years builds up the 
reserve. 

Limited Payment Life Insurance A plan of 
whole life insurance with premiums payable 
for a specified number of years or until death 
if death occurs before the end of the specified 
period. 

Nonforfeiture Option The value, if any, either 
in cash or in another form of insurance, 
available to the policyholder upon failure to 
continue the required premium payments. 
The other forms of insurance available are 
extended term insurance and reduced paid-up 
insurance. 

Non^artidpcrting Insurance Insurance on 
which no dividends are payable. The pre­
mium is calculated to cover as closely as pos­
sible the anticipated cost of the insurance 
protection. 

Ordinary Life insurance Life insurance usu­
ally issued in amounts of $1,000 or more 
with premiums payable on an annual, semi­
annual, quarterly, or monthly basis. The term 
is also used to mean the straight life plan of 
insurance. 

Paid-Up Insurance Insurance on which all 
required premiums have been paid. The term 
is frequently used to mean the reduced 
paid-up insurance available as a nonforfei­
ture option. 

Participating Insurance Insurance on which 
the policyholder is entitled to share in the 

surplus earnings of the company through 
dividends which reflect the difference be­
tween the premium charged and actual expe­
rience. The premium is calculated to provide 
some margin over the anticipated cost of the 
insurance protection. 

Policy The printed document issued to the 
insured by the company stating the terms of 
the insurance contract. 

Policy Dividend A refund of part of the pre­
mium on a participating life insurance policy 
representing its share of the surplus earnings 
apportioned for distribution. It reflects the 
difference between the premium charged and 
actual experience. 

Premium The payment, or one of the regu­
lar periodical payments, a policyholder is 
required to make for an insurance policy. 

Reduced Paid-Up Insurance A form of insur­
ance available as a nonforfeiture option. It 
provides for continuation of the original 
insurance plan, but for a reduced amount. 

Settlement Option One of the several ways, 
other than immediate payment in a lump 
sum, in which the insured or beneficiary may 
choose to have the money from a pc^cy paid. 

Straight Life Insurance A plan of whole life 
insurance with premiums payable until death. 

Term Insurance A plan of insurance payable 
at death provided death occurs within a speci­
fied period. 

Waiver of Premium A provision that under 
certain conditions an insurance policy will be 
kept in full force by the company without the 
payment of premiums. It is used most often 
as a disability benefit 

Whole Life insurance A plan of insurance for 
the whole of life payable at death. It may be 
either straight life or limited payment life. 
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Tractor Operation and Maintenance, Special Course in Vocational 
Agriculture for Adults, Suggested Course Outline for Teachers of 
Agriculture in South Carolina. 

Clemson Univ., S.C. Dept. of Agricultural Education 
South Carolina State Dept. of Education, Columbia 
Pub Date - 0ct6U 
MF AVAILABLE IN VT-ERIC SET 9p, 

*VOCATIONAL AGRICULTURE, *ADULT FARf.ER EDUCATION, *TEACHING GUIDES, 
*CURRICULUM GUIDES, *TRACTORS, REPAIR, MAINTENANCE, 

The purpose of the guide is to assist vocational agriculture 
teachers to plan and conduct 20- to 30-hour tractor operation and 
maintenance courses for adult farmers. It was developed by a 
committee of agriculture teachers. Outlines are included for units 
on (1) servicing and lubricating the tractor, (2) maintaining the 
cooling, hydraulic, ignition, electrical, fuel system, and the 
chassis, (3) locating and repairing malfunctions, and (4) operating 
cleaning, and storing the tractor. Each unit contains suggestions 
for discussions, demonstrations, practice, and materials. 
Suggested references are listed. Single copies of this document are 
available without charge from Agricultural Education Department, 
Clemson University, Clemson, South Carolina 29731. (JM) 
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M E M O R A N D U M 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State Itoiversity 
980 Kinnear Road 
Colunbus, Ohio U3212 

PROM: (Person) F E. Klrklev (Agency) Agricultural Education Detmrfanent 

(Address)ciemson University. Clemson. South Carolina 29631 

DATE: December 13. 1967 « _ _ 

RE: (Author, Title, Publisher, Date)F. E. Klrkley. Tractor Operation and Maintenance 

Aericvltural Education Department. 1964 

Supplementary Information on Instructional Material 

Provide information below idiich is not included in the publication. Mark N/A in 
each blank for yblch information is not available or not applicable. Mark P 
idien information is included in the publication. See reverse side for further 
instructicms. 

(1) Source of Available Cqpies: 

Agency ^gy^cyltyra; B<[tfcati9n PgwrtmsBl? 
Address ni^maon n n i v e r a t t v . Clcmaon. South Carolina 29631 
Limitation on Available Copies i ^yum regueat Price/UhJtwo cTiarge 

(quantity prices) 

(2) Means Used to Develop mterieHL: 
Development Group committee of Agriculture'teachers 
Level of Group^sjatft. 
Method of Design, Testing, and Trial^aed on experience of teachers 

(3) utilization of Material: 
Appropriate School Setting vocational Agriculture Departments 
Type of Program for adult farmers 
Occupational Focus specific lobs in tractor maintenance 
Geographic Adaptability pnited States 
Uses of Material Course Planning 
Users of Material Qualified Farm Mechanics teachers 

(U) Requirements for Using l^terial: 
Teacher Competency Evoerience in teaching Agricultural Mechanics 
Student Selection Criteria Tractor owners & operators 

Time Allotment •• ^Q ̂.̂  ̂ p hpurs 

Supplemental Media --

Describe n̂ u.r5̂ ôr'8 Manuals 

Source (agency) Tractor Companies' 
(address) 
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I. Servicing and Lubricating the Tractor 1 

II. Maintaining the Cooling System 1 

III. Maintaining the Hydraulic System 2 

IV. Maintaining the Ignition System 2 

V. Maintaining the Electrical System 3 
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VIII. Trouble Shooting Exercise 5 

IX. Trouble Shooting Exercise. . ; 5 
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Note to Teachert 

The ten teaching jobs presented in this outline are Intended for 

a course of 20 to 30 hours. The jobs and hours allotted as well as the 

sequence of teaching the jobs can be easily changed by the Instructor If 

he so desires. 

Each job or lesson Is broken down Into; (1) What the teacher should 

do (discuss and demonstrate); (2) What the student or trainees should do 

(practice); and (3) Materials needed for the lesson. 

Everr effort should be made to provide practice (experience) for 

the students. Discussion by teacher should be based on "showing" through 

the use of objects, charts and other aids. This type of teaching will 

necessitate several tractors on hand as teaching aids. 
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JOB I — SERVICING AND LUBRICATING THE TRACTOR — 2-3 HOURS 

A. Discuss and Demonstrate: 

1. Explain and discuss how to use the service manual 
2. Point out moving parts of tractor to be lubricated 

(a) Importance of regular maintenance of tractor 
3. Explain oil system 
4. Uhat, how and imere to use: crankcase oil, gear oil, hydraulic oil 

and greases 
5. Crankcase oil: purpose, grade and classification 
6. Selecting gear oil, hydraulic oil and grease 
7. Explain oil filter; purpose, when and how to change 
8. Crankcase breather: purpose, types and cleaning 

B. Practice: 

1. Check need for lubricating various parts 
2. Drain oil (used) and examine 
3. Replace oil filter 
4. Check and replace gear oil 
5. Check hydraulic oil 
6. Use mantial 
7. Clean breather cap 

C. Materials Needed; 

1. Several tractors that need servicing 
2. Oil filters - new and old 
3. Various types of oils 
4. Grease guns 
5. Dope guns 
6. Solvent 
7. Rags 

JOB II —• MAINTAINING THE COOLING SYSTQf ~ 2-3 HOURS 

A* Discuss and Demonstrate; 

1. Use charts to explain details and Importance of the cooling system 
2. Importance of proper engine temperature 
3. Causes of overheating 
4. Systems of water cooling 
5. Check: hose, radiator cap, temperature, water pump and fan belt tension 
6. Use of antl-freeze and rust inhibitors 
7. Demonstrate action of thermostat and water pump 

B. Practice: 

\: 

1. Check cooling systems 



2. Clean dirty systems - use commercial or home-made cleaning mixture 

C. Materials Neededt 

1. Several thermostats 

2. Hose fittings - new and old 
3. Cleaning materials for radiator 
4. Pressure caps 

JOB III — MAINTAINING THE HYDRAULIC SYSTEM — 2-3 HOURS 

A. Discuss and Demonstrate; 

1. Types of hydraulic systems 
2. How system operates - demonstrate use 
3. Use of manual 
4. How to service hydraulic systems 

B. Practice; 

1. Operate various systems 
2. Check manuals for servicing systems 
3. Follow manual; remove drain plug, remove oil and filter 
4. Clean and re-install 

C. Materials Needed; 

1. Hydraulic fluid 
2. Rags 
3. Solvent 

JOB IV — MAINTAINING THE IGNITION SYSTEM — 2-3 HOURS 

A. Discuss and Demonstrate: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

Explain and illustrate battery and magneto systems 
Functions of coil, distributer and spark plugs 
Check condition of distributor - points and condenser 
File or replace points 
Examine and service cam and adjust points 
Re-assemble distributor 
Importance of timing the ignition 
(a) breakter-polnt method 
(b) timing light method 
Spark plugs: construction, types, checking, cleaning and adjusting 

B, Practice: 
1. Remove parts of distributor and examine 



2. Service and re-assemble 
3. Practice timing Ignition 
4. Clean and adjust spark plugs 

C. Materials Needed: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Various spark plugs - used, new, hot and cold 
Rags 
Solvent 
Points for different tractors 
Ignition file 
Feeler gauge 
Spark plug tester 

JOB V — MAINTAINING THE ELECTRICAL SYSTEM — 2-3 HOURS 

A. Discuss and Demonstrate: 

1. Parts of system and functions (battery, starter, generator, voltage 
regulator, switches and lights) 

2. Battery: service, check with hydrometer and test 
3. Check starter and generator and lubricate 
4. Replace worn brushes on starter and generator 
5. Clean commutator 

B. Practice: 

1. Explain functions of all parts of the electrical system 
2. Test batteries 
3. Service batteries 
4. Replace brushes in starters and generators 

C. Materials Needed: 

1. Battery syringe 
2. Baking soda and vaseline 
3. Hydrometer 
4. Sandpaper (No. 00) 

JOB VI — MAINTAINING THE FUEL SYSTEM ~ 2-3 HOURS 

A. Discuss and Demonstrate: 

1. Systems in gasoline and dlesel engines 
2. Types of fuels and storage 
3. Importance of clean fuel 
4. Service the sediment bowl 
5. Service fuel line and screen 
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6. Farts and functions of carburetor 
7. Adjust carburetor 
8. Diesel fuel system - filters and Injection pumps 
9. Clean filters - bleed air from fuel line 
10. Examine and service air cleaner 

B. Practice! 

1. Disassemble and clean sediment boirls and filters 
2. Make adjustments of carburetor 
3. Service the air cleaner 

C. Materials Needed: 

1. Solvent 
2. Rags 
3. Several carburetors 
4. Air cleaners 
5. Oil filters 
6. Hose and fittings 

JOB VII » MAINTAINING THE CHASSIS AND OTHER PARTS OF THE TRACTOR — 2-3 HOOBS 

A. Discuss and Demonstrate; 

1. Manual steering gear 
(a) check steering, adjust gears and check front end 

2. Power steering 
(a) check lubricant, refill and check front end 

3. Clean and repack front wheels 
4. Check rear wheel bearings 
5. Tires - under and over inflation 
6. Tire and wheel weights 
7. Brakes - adjusting and replacing lining 
8. Frame - Inspect and tighten 

B. Practice: 

1. Check both types of steering 
2. Clean and repack front wheels 
3. Adjust brakes 
4. Replace brake lining 

C. Materials Needed: 

1. Screws and bolts 
2. Grease 
3. Air guage 



JOB VIII — TROUBLE SHOOTING EXERCISE — 2-3 HOURS 

A. Discuss and Demonstrate: 

1. Failure to start 
2. Overheating 
3. Missing and backfiring 
4. Lack of compression 
5. Engine knocks 

B. Practice: (Note: Several tractors should be available to give trainees 
actual experience (practice) in determining and correcting 
common troubles.) 

1. Have tractors prepared (fixed) to give trouble before class begins 
2. Assign several trainees to each tractor 
3. Allow time for trainees to: 

(a) locate trouble 
(b) correct trouble 
(c) report to group 

4. Rotate small groups 

C. Materials Needed: 

1. All tools and equipment essential for determining and correcting 
troubles. 

2. A tractOL for each two or three trainees. 

JOB IX — TROUBLE SHOOTING EXERCISE — 2-3 HOURS 

A. Discuss and Demonstrate: 

1. Low oil pressure 
2. Defective ignitlun 
3. Lack of fuel 
4. Smoky exhaust 
5. Excessive fuel consimiptlon 

B. Practice: (Note: Several tractors should be available to give trainees 
actual experience (practice) in determining and correcting 
common troubles.) 

1. Have tractors prepared (fixed) to give trouble before class begins 
2. Assign several trainees to each tractor 
3. Allow time for trainees to: 

(a) locate trouble 
(b) correct trouble 
(c) report to group 

4. Rotate small groups 



C. Materials Needed; 

1. All tools and equipment essential for determining and correcting 
troubles. 

2. A tractor for each two or three trainees. 

JOB X — OPERATING THE TRACTOR SAFELY, CLEANING AND STORING — 2-3 HOURS 

A* Disciiss and Demonstrate: 

1. Safety 
(a) hi^way operation 
(b) night operation 
(c) stopping, speed, towing and refueling 
(d) Hitches and overloading 
(e) operating near ditches and on steep slopes 
(f) power take-off and pulleys 

2. Clean and store (where tractors will not be used for at least two 
or three months) 

B. Practice: 

1. Clean tractor (steam cleaner if available) 
2. Prepare for storage 

(a) remove plugs and oil cylinders 
(b) oil valve stems and tappets 
(c) cooling system 
(d) Service oil and air cleaner 

C. Materials Needed: 

1. Rags 
2. Solvent (kerosene) 
3. De-grease 
4. Steam cleaner 
5. Putty knives 



REFESENCES 

1. G. E. Henderson, Coordinator, SAAE & VA, University of Georgia, Athens, 
Georgia. 

(a) Tractor Operation and Daily Care :̂ 2.00 
(b) Tractor Maintenance $2.50 
(c) Farm Tractor Tune-up and Service Guide $1.85 
(d) Tractor Fuels and Lubricants $1.00 
(e) Filmstrips: Set of four strips (63, 64, 66 and 76 frames) in color $20.00 

(Above prices are less to schools in this State.) 

2. The Interstate Company, 19-27 North Jackson Street, Danville, Illinois 

(a) Farm Tractor Maintenance, by Brown and Morrison, 1962, $3.65 

3. Office of Education, United States Department of Health, Education and 
Welfare, Washington, D. C. 

(a) Instruction in Farm Ifechanics, Bulletin No. 267. 

4. Local farm equipment dealers 

(a) Service manuals (one for each student) 
(b) Charts and other aids 
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•VOCATIONAL AGRICULTURE, *PCULTRY PROCESSING OCCUPATIONS, HIGH 
SCHOOLS, *CO0PERATIVE EDUCATION, *LEARNING EXPERIENCE, *JOB SKILLS, 

Designed for use by high school teachers as course planning 
material in vocational agriculture, this publication contains a 
list of learning experiences and activities needed by employees in 
poultry processing plants. It was developed by an individual 
author from a survey of poultry processors. Major divisions are (1) 
Experiences in Producing Broilers which includes selecting breeds 
for broilers, preparing brooder houses, maintaining proper 
temperature, following sanitary practices, and feeding before 
marketing, and (2) Experiences in Poultry Processing which includes 
killing chickens, sizing and weighing, packing for marketing, taking 
orders, and keeping records. Space to check performance of each 
activity is provided. The suggested time allotment is 160 hours. 
Qualified agriculture teachers may use this material with students 
interested in poultry processing. Single copies of this document 
are available without charge from Agricultural Education 
Department, Clemson University, Clemson, South Carolina 29631. (WB) 
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FOREWORD 

This publication contains a list of learning experiences and 

activities which a student of vocational agriculture may get in poultry 

processing plants. Since some processing plants grow out their own 

chickens these experiences are listed: Part One - Experiences in Pro­

ducing Broilers; and. Part Two - Experiences in Poultry Processing. 

For these activities to be real learning experiences, the 

student must give some thougiht and study to each job he performs. In 

poultry processing, employees usually perform the same job each day. 

For the most learning, the student should get experience in as many 

activities as possible. After he has learned to do one job well, he 

should, with employer's permission, learn another one. 

Experiences in producing broilers will vary according to 

the size and scope of the enterprise. Here the student has an oppor­

tunity to learn much by reading and studying as he performs the various 

jobs in growing out broilers. 

The right column: "Check Performance" should be used by the 

employer to check the jobs as they are satisfactorily completed. 
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PART ONE - PRODUCING BROILERS 

Kind of Experiences 

1. Selecting breeds for broilers 

2. Locating sources of baby chicks 

3. Procuring baby chicks 

4. Preparing brooder house 

a. Cleaning haase 

b. Providing clean litter 

c. Determining needed floor space 

d. Determining needed equipment 

e. Arranging equipment 

f. Checking brooder 

g. Operating brooder 

5. Placing chicks In brooder house 

6. Maintaining the proper temperature 

7. Feeding 

a. Feeding baby chicks 

b. Feeding growing chicks 

c. Methods of feeding 

d. Kinds of feeds 

8. Following sanitary practices 

a. Waterers and feeders 

b. Litter 

9. Symptons of common diseases 

10. Preventing diseases 

11. Controlling diseases 

12. Preventing cannibalism 

13. Feeding before marketing 

Check 
Performance 



PART TWO - POULTRY PROCESSING 

Kind of Experiences 

1. Hauling chickens to processing plant 

2. Hanging chickens by feet on shackles (conveyer) 

3. Killing chickens 

4. Reversing the position on conveyer for picking 

5. Scalding 

6. Automatic picking 

7. Removing pin feathers by hand 

8. Singeing 

9. Cutting around vent and abdomen 

10. Removing viscera 

11. Removing head, feet, crops, lungs and kidneys 

12. Washing carcass 

13. Removing gizzard, heart, liver and neck 

14. Splitting and skinning gizzards 

15. Wrapping giblets 

16. Hanging carcass on shackles for inspection 

17. Stuffing giblets into carcass 

18. Placing carcasses in chilling vats 

19. Icing chilling vats 

20. Sizing and weighing 

21. Cutting fryers 

22. Assembling packing boxes 

23. Packing for marketing 

24. Placing in storage 

25. Delivering to retailers 

Check [ 
Performance i 



26. Taking orders 

27. Collecting money 

28. Record of deliveries and sales 
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The purpose of this teaching guide is to assist vocational 
agriculture teachers in planning and executing a 30-hour course in 
farm electricity. It was developed by a committee of teachers and 
electricians for use in adult farmer and high school vocational 
agriculture classes. Outlines are included for the units (1) 
electrical fundamentals and 'erms, (2) homestead wiring system 
planning, (3) circuit installation, (U) electrical system 
maintenance, (5) farm motor selection, and (6) other uses of 
electricity. Each unit contains suggestions for discussion, 
demonstration, practice, and teaching materials. References and 
teaching aids are listed. Single copies of this document are 
available without charge from Agricultural Education Department, 
Clemson University, Clemscn, South Carolina 29631. (JM) 
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TABLE OF CONTENTS 

Sessions ZiS£ 

I. Fundamentals of Electricity and Electrical Terms 1 

II. Planning the Homestead Wiring System I 

III & IV. Installing a Circuit 2 

V & VI. Maintaining the Electrical System 2-3 

VII. Selecting Farm Motors 3 

VIII & K . Care and Repair of Farm Motors 4 

X. Other Uses of Electricity on the Farm 5 

Note to Teacher; 

It is suggested that at least 30 hours of instruction be devoted 

'to these ten sessions or lessons. If three-hour sessions are not con­

venient for the class, the number of sessions should be increased. 

Each session in this suggested outline is divided into three 

parts: A - What the Teacher Should Do; B - What the Students Should Do; 

and C - What Materials Are Needed. Any part of any session or the teaching 

sequence may be easily changed. 

For effective teaching of this course, considerable teacher prepara­

tion is necessary. Teaching aids - objects, charts, diagrams, etc. for 

each session should be obtained well in advance of the class meeting. These 

aids are essential for effective discussion and demonstration, by the teacher, 

and for meaningful practice or experience by the student. 

If the filmstrips, listed on the reference page, cannot be purchased, 

the use of the four manuals (a, b, c, and d) from the Coordinator's Office, 

SAAE 6e VA, University of Georgia, Athens, Georgia, should be emphasized. 



SESSION I — FUNDAMENTALS OF ELECTRICITY AND ELECTRICAL TEIMS — 2-3 HOURS 

A* Discuss and Demonstrate t 

1. The atom, protons and electrons 
2. Circuits, conductors and resistance 
3. Volts, amperes, watts and grounds 
4. AC and DC currents 
5. Single i^ase and 3 phase 
6« Nameplates on electrical equipment 
7. Calculating cost of using electrical equipment 
8. Reading a meter 
9« Safety rules with electricity 

B« Practice: 

1. Learn electrical terms 
2. Explain relationship of: volts, amperes and watts 
3. Explain nameplates on electrical equipment 
4» Read a meter 
5. Calculate costs of using certain equipment 

C, Materials Needed; 

1* Volt, ampere and watt meter 
2. Nameplates 
3. Posters and charts 

SESSION II — PLANNING THE HOMESTEAD WIRING SYSTEM — 2-3 HOURS ̂^) 

A. Discuss and Demonstrate: 

1. Use of electricity in each room or part of the home 
2. Locating outlets and switches — kind and number 
3. Number of branch circuits needed 
4. Size of service panel and service entrance 
5. Distribution panel 
6. Size of wire and load 

B. Practice: 

1. Use house floor plans to: 

(a) Locate outlets and switches 
(b) Determine number of branch circuits 
(c) Size of wire 



C, Materials Needed; 

1, Floor plans of homes or other buildings 
2. Symbol rules 
3, Chalkboard or flannel board 
4. Wire - size board 

(1) It may require two sessions, 4-6 hours, for this lesson 

SESSIONS III and 17 — INSTALLING A CIRCUIT — 4-6 HOURS 

A. Discuss and Demonstrate; 

1. Installing lighting circuit 
2. Installing outlets 
3« Installing a 3-vay and a 4-way switch 

B. Practice: 

1. Have students install lighting circuit and outlets 

2. Have students install different kinds of switches 

C. Materials Needed; 

1» Wiring board or panel 
2, 30-ampere switch - different types 
3, Outlet boxes, receptacle and light sockets 
.̂ 2-wire and 3-wire cable 
5. Switches - 2, 3, and 4-way 
SESSION V — MAINTAINING THE ELECTRICAL SYSTEM — 2-3 HOURS^^) 

A* Discuss and Demonstrate; 

1. Making a test lanp 
2. Replacing service cords, plugs and sockets 

3. Repairing cords 

B. Practice; 

1, Make and use a test lamp 
2, Replace cords, plugs and sockets 
3, Repair cords 

C. Materials Needed; 

1. Water-proof sockets (two per test lamp) 
2* Electrical cord, plugs, sockets and bulbs 



3. Tape and solder 

(2) For practice in Sessions V and VI — Maintaining the Electrical System 
students could bring from their homes electrical appliances which need 
checking and repair. 

SESSION VI — MAINTAINING THE ELECTRICAL SYSTEM — 2-3 HOURS 

A. Discuss and Demonstrate: 

•» 
* • • 

2. 
3. 
4. 
5. 
6. 

Fuses —• types and use 
Replacing fuses or resetting a circuit breaker 
Splicing broken wires 
Replacing heater plugs 
Removing sag from wires between buildings 
Grounding procedures for safety 

B. Practice: 

1. Splice wires 
2* Replace heater plugs 
3* Have students check and repair home appliances 

C* Materials Needed: 

1. Tape and solder 
2. Wire nuts 
3» Squeeze-on connectors 
4. Various kinds and sizes of fuses 

SESSION VII ~ SELECTING FARM MOTÔ *? (3) „ 9-2-3 HOURS 

A. Discuss and Demonstrate: 

1, Advantages of electric motors 
2, Typei? of motors 
3« Sizes of motors 
4* Construction of motors 
5« Motor protection and controls 
6» Dual - voltage and reversing 
7, Types of pulleys, belts and drives 

B. Practice: 

1* Determine size of motor for various jobs 
2« Ways of mounting motors 
3. Determine belt length and adjustment 
4. Determine speed adjustment 



C. Materials Needed: 

1, Pulleys, belts and drives 
2. Different types of motors 

(a) Split-phase induction 
(b) Capacitor^start 
(c) Repulsion-start 

(3) Electric motors, if available, in the local farm shop can be used in 
this session. 

SESSIONS VIII and IX ~ CAEE AND REPAIR OF FARM MOTORS (*> ~ 4-6 HOURS 

A. Discuss and Demonstrate; 

1. Disassemble motor 

(a) Remove pulley 
(b) Loosen bolts and end plates 
(c) Avoid breaking leads between starting switch and windings 

2. Remove all dirt and gum - (use carbon tetrachloride on cloth to remove 
gum " use air hose to blow out dust 

3. Check contact points on split-phase and capacitor motors 
4. Check commitator brushes on repulsion-induction motors 
5. Clean air and oil passages 
6. Check bearings and shaft for grit and we^ 
7. Re-assemble 

B. Practice: 

1« Have students disassemble motors 
2, Clean and check for needed repairs 
3, Make repairs 
4* Reverse direction of motor 
5, Change frcm 120 volt to 240 volt operation if applicable 

C. Materials Needed; 

1. Ecch student should have a motor to work on for practice* (Students 
could bring these from thefr homes) 

2. Rags 
3. Test lamps 
4. Carbon tetrachloride 

(4) To effectively teach this lesson it will likely require two sessions 
totaling four to six hours. 



SESSION X - OTHER USES OF ELECTRICITY ON THE FARM - 2-3 HOURS 

A* Discuss and Demonstrate: 

1. Elecf:ric hotbeds 

(a) Use and advantages 
(b) Materials needed, voltage 
(c) Establishing a bed 

2, Home-fanri shup 
3, Feeding equipment 

(a) Cattle 
(b) Poultry 
(#9 Swine 

4. Crop drying and curing 
5* Unloading equipment 

B* Practice; 

The practice or doing phase of this session would depend on the interest 
and needs of the class* Some might be interested in constructing an electric 
hotbed, others in establishing a farm shop, etc, 

C, Materials Needed; 

1. Materials for constructing a hotbed 
2. Diagram of the home-farm shop 
3. Charts of other uses of electrical equipment on the farm 
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have proven to be effective aids in teaching electricity. The Electro-
Tech, Incorporated, 690 Murphy Avenue, Atlanta 10, Georgia, has for 
sale a similar aid called the "Electric Demonstration Kit" lAich is 
recommended for instructional purposes. 
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The purpose of this quide is to assist the vocational agriculture 
teacher and student in planning and evaluating work experiences in 
plant nurseries. It was developed by a teacher educator for use in 

a 150-hour placement experience. Listed are 26 experiences common 
to work in a plant nursery such as propagating plants, preparing 
and maintaining cold frames, preparing and maintaining hot beds, 
sterilizing soil, taking soil semples for testing, applying plant 
nutrients, operating a greenhouse, growing plants in the open, 
maintaining ornamentals, marketing plants, landscaping, and 
establishing a lawn. Space to check the performance of each activity 
is provided. Single copies of this document are available without 
charge from Agricultural Education Department, Clemson University, 
Clemson, South Carolina 29631. (JM) 
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FOREvfORD 

To The Teacher: 

Plant nurseries should be considered when attempting to provide 
supervised practice in agricultural occupations for agriculture students. 
In certain areas of the State it is likely a good number of boys, who have 
limited home-farm resources, can find profitable part-time employment and 
obtain valuable training in plant nursery work. 

You should carefully review — "Teacher's Guide, Supervised 
Practice in Agricultural Occupations for Students of Vocational Agri­
culture," October 1963, when placing students in this type of training. 
Be sure to have students keep the records as suggested in this guide. 

To The Student: 

You have probably studied many things in your agriculture class 
about plant growth. This will help you in your work in the nursery with 
plants. In each of your jobs or responsibilities, you should be interested 
in the why as well as the how. You will have an opportunity to make good 
use of study materials, books, bulletins, etc. in learning more about the 
many phases of plant nursery work. 

This publication lists some of the learning experiences you 
may have in the nursery. Attempt to learn to do well as many activities 
as possible. These should be checked (^ in the right-hand column by 
your employer. 



PLANT NURSERIES 

Kind of Experiences 

1. Propagate plants 

a. Seeds 

b. Cuttings 
c. Layering 
d. Budding 
e. Grafting 

2. Preparing soil for pots and flats 

3. Sterilizing soil 

4. Prepare cold frames 

5. Maintain cold frames 

6. Prepare hot beds 

7. Maintain hot beds 

8. Soil requirements of ornamental plants 

9. Moisture requirements of ornamental plants 

10. Need and use of organic matter 

11. Need and use of shade 

12. Fertilizer requirements of ornamentals 

13. pH requirements of ornamentals 

14. Taking soil samples for pH testing 

15. Interpreting soil test reports 

16. Maintain desirable pH 

17. Apply needed plant nutrients 

18. Greenhouse operation 

a. Understand types of structure 

b. Heating systems 
c. Maintaining temperature 
d. Maintaining moisture 
e. Controlling humidity 
f. Controlling diseases and insects 
g. House arrangements 

Check 
Performance 



19. Growing plants in the op^n 

a. Select site 
b. Provide dr- .nage 
c. Prepare soil 
d. Use of fertilizer 
e. Control nematodes 
f. Contr''̂  weeds 
g. Use 01 shade 
h. Setting out plants 
i. Moving large plants 
j. Irrigate plants 

20. Maintaining ornamentals 

a. Prune evergreens 
b. Prune deciduous plants 
c. Fertilize oi.iamentals 
d. Use and value of mulches 
e. Care of plants during the winter 
f. Care of plant-s during the summer 
g. Recognize common insects 
h. Know and use irisecticides 
i. Recognize common diseases 
j. Know and use fungicides 

21. Marketing plants 

a. Balling and burlapping 
b. Labeling and tagging 
c. Prices and discounts 
d. Displaying for sale 
e. Selling plants 
f. Shipping regulations 

22. I itify common evergreen plants 

23. Identify common deciduous plants 

24. Know growth habits of nursery plants 

25. Landscaping 

a. Know uses of various plants 
b. Set out plants 

c. Care for after setting 

26. Establishing a lawn 

a. Prepare soil 

b. Fertilize and lime 
c. Select grasses 
d. Seed lawn 
e. Maintain lawn 

Check 
Performance 

-i>-«^^>MAiH 
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FOREWORD 

To The Teacher: 

This publication contains a listing of some of many learning experiences 
in which a vocational agriculture student may participate while employed in a 
farm supply tuainess or what we commonly speak of as a feed and seed store. The 
nature of the business, goods handled and services rendered, of such stores varies 
considerably and determines the kind and scope of experiences available for the 
student. 

You should carefully study — "leacl'.er's Guide, Supervised Practice in 
Agricultural Occupations for Students of Vocational Agriculture," October, 1963, 
when planning to place students in farm supply stores. You may also be of con­
siderable help to student-employees by providing needed study materials and 
familiarizing them with this outline. 

Each section has some blank spaces where additional experiences may 
be inserted. This list of experiences, if accurately kept, would be a valuable 
record and should be maintained as a part of the students' permanent record. 

To The Student: 

For satisfactory employment in a farm supply store you will need a 
rather broad knowledge of agriculture. This outline includes many of the 
learning experiences which will be available for you. These experiences include 
(1) the things you must learn to do, and (2) the things you must study and learn 
about. 

For example: let's take No. 2 a., "Functions of Nutrients." To be able 
to intelligently discuss and sell the kind of feed your customer needs you must 
know something about what carbohydrates, fats, proteins, etc. do for the animal 
and why they are needed. 

Another example: look at No. 3, "Power Equipment," under the Hardware 
Section. Tne more you know about lawn mowers and gard«̂ n tractors the better 
service you will be able to render to both your employer and customer. 

Most likely you will not be able to take full responsibility for all 
of these experiences. You should learn as much as possible about as manv 
experiences as your employer will allow. 

The right hand column, "Check Performance," is for keeping a record 
of your completed jobs and experiences. Your employer should discuss the pro­
gress of your work and check (/) the activities which you have satisfactorily 
completed. 



FEEDS 

Kind of Experiences 

1. Animal requirements for feed nutrients 

a. Beef cattle 
b. Dairy cattle 
c. Swine 
d. Poultry 
e. Others 

2« Composition of mixed feeds 

a. Functions of nutrients (carbohydrates, fats, proteins, 
minezals, vitamins) 

b« Sources of various nutrients 
c. Feed additives (trace elements, parasite control, etc.) 
d. Sources of proteins 
e. Importance of mineral mixtures and salt 
f. Understand and explain feed tags 

3. Methods of feeding 

a. Dry-lot and pasture 
b. Hand and self-feeding 
c. Breeding or fattening 
d. Protein supplements in home mixtures 

e. Balancing grains and proteins 

4. Quantities needed for certain animal units 

5. Storage of grains and feeds 

6. Having feeds analyzed 

7. Checking feed deliveries 

8. Arranging feed for sale 

9. Sale prices for different size purchases 

10, Inventory of feeds on hand 

Check 
Performance 

SEEDS (GARDEN AND FIELD) 

1, Packaging and displaying seeds 

2. Weights of various seeds 

3. Recommended varieties 

4, Rates of seeding for different crops (plots, acres) 



FEEDS 

Kind of Experiences 

1. Animal requirements for feed nutrients 

a. Beef cattle 
b. Dairy cattle 
c. Swine 
d. Poultry 
e. Others 

2. Coniposltlon of mixed feeds 

a. Functions of nutrients (carbohydrates, fats, proteins, 
minerals, vitamins) 

b. Sources of various nutrients 
c. Î 'eed additives (trace elements, parasite control, etc.) 
d. Sources of proteins 
e. Importance of mineral mixtures and salt 
f. Understand and explain feed tags 

3. Methods of feeding 

a. Dry-lot and pasture 
b. Hand and self-feeding 
c. Breeding or fattening 
d. Protein supplements in home mixtures 
e. Balancing grains and proteins 

4. Quantities needed for certain animal units 

5. Storage of grains and feeds 

6. Having feeds analyzed 

7. Checking feed deliveries 

8. Arranging feed for sale 

9. Sale prices for different size purchases 

10. Inventory of feeds on hand 

Check 
Performance 

SEEDS (GARDEN AND FIELD) 

1, Packaging and displaying seeds 

2, Weights o*̂  various seeds 

3, Recommended varieties 

4, Rates of seeding for different crops (plots, acres) 



Check 
Performance 

5. Chemical treatments of seeds 

6. Noxious weeds 

7. Germination tests 

8. Seed laws for South Carolina 

9. Common cultural practices in seeding crops 

10. Purchasing seeds (sources, prices, terms) 

11. Storage of seeds 

PESTICIDES 

1. Use of insecticides 

a. Household 
b. Field crops 

c. Livestock 

2. Use of fungicides 

3. Use of weed killers 

4. Control of livestock parasites 

5. Safety precautions in using pesticides 

6. Insecticides in fertilizer 

7. State Experiment Station recommendations 

8. Storing and handling pesticides 

9. Laws governing use of pesticides 

BABY CHICKS AND POULTRY SUPPLIES 

1. Caring for baby chicks 

2. Breed recommendations 

3. Quantities of feed necessary for chicks 

4. Equipment, feeders, waterers, etc., needed 

5. Disease prevention 

6. Methods of feeding 



Check 
Performance 

PET SUPPLIES 

1. Feeds for: cats, dogs, birds, fish 

2. Equipment for: cats, dogs, birds, fish 

3. Disease and parasite control 

FERTILIZER AND LIME 

1. Know major plant nutrients 

2. Know minor plant nutrients 

3. Fertilizer recommendations for field crops 

4. Fertilizer recommendations for garden crops 

5. Special fertilizer for plant beds, ornamentals, etc. 

6. Economic value of fertilizer 

7. Explanation of fertilizer tags 

8. Liming recommendations 

9. Applying fertilizers and lime 

10. Custom rates 

11. Storage of fertilizers 

HARDWARE AND OTHER ITEMS 

1. Farm tools and use 

2. Fencing: types, cost, etc. 

3. Power equipment: mowers, garden tractor, etc. 

4. Water pumps and plumbing fixtures 

5. Irrigation equipment 

6. Roofing and sheet metal 

7. Paints and wood preservatives 

8. Sporting supplies and equipment 

9. Dynamite 



Check 
Performance 

10. Lawn equipment 

11. Seasonal plants 

ADVERTISING AND SELLING 

1* Receiving and storing suppllb. 

2. Pricing: mark-up and discounts 

3. Displays: window dressing 

4. Advertising: radio, television, mall, etc. 

5. Handbills and printed matter 

6. Sales policies; guarantee, exchange, etc. 

7. Handling "shopworn" merchandise 

8. Knowledge of all merchandise sold 

9. Putting on sales demonstrations 

10. Maintaining mailing lists 

11. Ability to sell 

12. Ability to collect 

SERVICING 

1. Manufacturer's warranty 

2. Local dealer's responsibility for servicing 

3. Registering sales with manufacture 

4. Use of service manuals 

5. Servicing and adjusting equipment before selling 

6. Use of catalogue for parts 

7. Maintaining needed parts for repair 

KEEPING RECORDS 

1, Maintaining inventories 

2, System of handling invoices, sale slips, etc. 



3, Posting ledger 

4s Mailing statements 

5. Record of equipment —• serial and model number 

6. Social security 

7. Insurance 

8. Sales tax 

9. Employee benefits 
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The purpose of the guide is to assist vocational agriculture 
teachers in planning and conducting a 30-hour course on small 
gasoline engines for high school students or adult farmers. It was 
developed by a teacher educator in consultation with a committee of 
teachers and mechanics. Units in the course include (1) Use, Kinds, 
and Types of Small Gasoline Engines, (2) Fundamentals of Internal 
Combustion, (3) Fuels and the Fuel System, (4) The Ignition System, 
(5) Lubrication and Cooling Systems, (6) Valves, Pistons, Rings, and 
Crankshaft, (7) Trouble Shooting--Ignition Trouble, (8) Trouble 
Shooting--Carburetor and the Fuel System, (9) Trouble Shooting--Lack 

of Compression and High Oil Consumption, (10) Trouble 
Shooting--Overheating and Engine Noise. Each unit is divided into 
discussion and demonstration by the teacher, and practice by the 
students. Suggested books, materials, and slides are listed. Single 
copies of this document are available without charge from 
Agricultural Education Department, Clemson University, Clemson, 
South Carolina 29631. (JM) 
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Note to Instructor: 

The ten jobs, or lessons, as suggested in this outline are intended 
for a 20 to 30 hour course. Since the maintenance of small gis engines is 
rather simple, considerable time may be spent on repairs which are not too 
complicated. 

Each job is divided into two parts; Discuss and Demonstrate by 
the instructor and Practice by the trainees. The instructor should make 
full use of charts, drawings and objects in his demonstrations. Parts and 
service manuals from various manufactures of small engines should be on hand. 

The Practice session is probably the most important learning period. 
Here the instructor should carefully observe and guide the learners. How to: 
locate the trouble, disassr^nble, lay out machine parts, use proper tools, use 
service manuals and re-assemble are problems which require close supervision. 
Insist on and encourage high quality of work at all times. For the Practice 
period to be most meaningful, a number of small engines must be available 
for the "trouble shooting" lessons. There should be little difficulty in 
obtaining the needed number of lawn mowers, chain saws and other engines. 



JOB I — USE, KINDS AND TYPES OF SMALL ENGINES — 2-3 HOURS 

A. Discuss and Demonstrate; 

1. Uses of small gasoline engines on the farm 
2. Kinds and types of small engines 
3. Component parts and functions of each 
4. Tools and equipment needed for maintenance and repair 
5. Use of service manuals 

B. Practice t 

1. Have trainees name parts and explain functions of each 
2. Allow trainees to disassemble engine 
3. Hold question session as to functions and relation of all parts 

JOB II ~ FUNDAMENTALS OF INTERNAL COMBUSTION — 2-3 HOURS 

A. Discuss and Demonstrate; 

1. The 2 stroke cycle 
2. The 4 stroke cycle 
3. Intake, compression, power and esdiaust 
4. Comparison of the 2 and 4 stroke engines 
5* Piston and cylinder design 
6. Fuel, lubrication, cooling and valve action 
7. Crankshaft, bearings and flywheel 

B. Practice: 

1. Have trainees Illustrate differences in 2 and 4 cycle engines 
2. Have trainees (in groups) to disassemble engines 
3. Study parts: identify, functions and relationships 
4. Assemble engines 

JOB III — FUELS AND THE FUEL SYSTEM — 2-3 HOURS 

A. Discuss and Demonstrate; 

1. Principles and parts of the fuel system 
2. Types of fuels 
3. Mixtures of gasoline and oil 
4. Types of carburetors 
5. Functions of carburetor parts 
6. Icing and vapor lock of carburetors 
7. Air cleaner 
8. Adjustment of carburetor 
9. Fuel pumps 

B. Practice: 

1. Allow trainees to disassemble fuel system 
2. Disassemble different types of carburetors 



3. Discuss functions of parts and re-assemble 
4. Make carburetor adjustments 
5. Service air cleaner 

JOB IV — THE IGNITION SYSTEM - 2-3 HOURS 

A. Discuss and Demonstrate; 

1. Systems - battery and magneto 
2. Types of magnetos 
3. Parts of ignition system (coil, distributor, armature, switch, plugs 

and wiring) 
4. Functions of each part 
5. Maintaining the system 
6« Timing the system 
7. How to check; plugs, points, condenser and flywheel 

B. Practice; 

1. Have trainees explain ignition system 
2. Check spark; clean and adjust plugs 
3. Check or replace points 
4. Replace condenser 
5* Service and time the magneto 

JOB V — LUBRICATION AND COOLING SYSTEMS — 2-3 HOURS 

A* Discuss and Demonstrate; 

1. Types of oil systems 
2. Principles of operation 
3. Component parts of the system 
4. Types of oil pumps 
5. Types of friction in small engines 
6. Use of oil and grease 
7. Types of cooling systems 
8. Maintaining different cooling systems 

B, Practice; 

1. Change oil and service filters 
2. Check (water) cooling system 
3. Clean (air) cooling system 

JOB VI — VALVES, PISTONS AND RINGS AND CRANKSHAFT — 2-3 HOURS 

A. Discuss and Demonstrate; 

1. Kind of valves 
2. Checking valves 
3. Removing and seating 
4. Adjusting tappets 



B. 

5. 
6. 
7. 
8. 
9. 
10. 
11. 

Timing 
Checking compression 
Checking pistons 
Checking connecting rods 
Checking and installing rings 
Checking end play of crankshaft 
Removing and replacing crankshaft 

Practice: 

1. Allow trainees to check engine that needs repair 
2. Practice in checking: valves, timing, compression and rings 

JOB VII — TB0UBLE SHOOTING: IGNITION TROUBLE — 2-3 HOURS 

A. Discuss and Demonstrate; 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Bad plugs 
Correct armature setting 
Breaker point gap 
Points dirty or burned 
Sheared flywheel key 
Ground wire shorted 
Condenser and armature failure 

Practice: B. 

1. Have several engines on hand for this lesson. These engines should 
be prepared, before class starts by instructor, to illustrate the 
more common ignition troubles. 

2. Have trainees; identify trouble, explain and make needed corrections 

JOB VIII — TROUBLE SHOOTIIC: CARBURETOR AND THE FUEL SYSTEM — 2-3 HOURS 

A. Discuss and Demonstrate; 

1. How to disassemble a carburetor 
2. Carburetor adjustments 
3. Common troubles 
4. Governor adjustments 

B. Practice: 

1. Have trainees to disassemble different types of carburetors 
2. Explain parts and functions and re-assemble 
3. Have several engines prepared with carburetor trouble 
4. Allow trainees to; identify trouble, explain and correct 

JOB IX — TROUBLE SHOOTING: LACK OF COMPRESSION AND HIGH OIL CONSUMPTION — 2-3 HOURS 

A. Discuss and Demonstrate: 

I 



1. Lack of compression: 

B. 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(8) 

2. High 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(8) 

Practice 

Loose spark plug 
Loose cylinder head bolts 
Head gasket blown 
Damaged valves 
Worn bores or worn rings 
Warped cylinder head 
Broken connecting rod 

oil consunq>tion: 

Damaged rings 
Worn cylinders 
Worn or loose bearings 
Damaged crankshaft 
Broken oil line 
Cracked crankcase 
Leaking gaskets 

• • 

1. Have one or more engines which illustrate lack of compression and high 
oil consumption. 

2. Allow trainees in groups to identify trouble 
3. Make needed repairs as time will allow 

JOB X ~ TROUBLE SHOOTING: OVERHEATING AND ENGINE NOISE — 2-3 HOURS 

A. Discuss and Demonstrate: 

1, Overheating: 

(a) Scale and rust in cylinder head and in water passages 
(b) Head gasket blown 
(c) Incorrect timing 
(d) Overload 
(e) Dirt and trash on cooling fins 
(f) Loose fan belt 
(g) Worn fan belt 
(h) Extreme high speed 
(i) Valves not properly functioning 

2. Engine noise 

(a) Loose connecting rods 
(b) Loose piston pins 
(c) Worn timing gears 
(d) Valve noise 
(e) Loose flywheel 



B. Practice: 

1. Have one or more engines which illustrate overheating and making noises 
2. Allow trainees to identify trouble 
3. Make needed repairs 



REFERENCES 

1. All About Small Gas Engines, by Jud Purvis, The Goodheart-Willcox Company, 
18250 Harwood Avenue, Homewood, Illinois, 1963. ($3.38) 

2. Small Engine Service Manual, Technical Publication, Incorporated, 1014 
Wyandotte S':reet, Kansas City 5, Missouri, 1961. ($4.95). 

3. A Power Primer, Public Relations Staff, General Motors, Detroit 2, Michigan. 
(Free). 

4. Materials (charts, operation booklet, repair irstructlons) from Briggs and 
Stratton Corporation, Milwaukee, Wisconsin. 

Note to teachers; This corporation has a school-engine program where a 
small engine and the above mentioned materials are provided free of charge. 
About one-third of the vocational agriculture departments In South Carolina 
are in this program and have the free teaching aids including the small 
engine. If you are interested in this program, write to J. M. Gerathy, 
Service Production Manager. 

5. The following sets of slides (Briggs and Stratton) are available from 
Ray Keplinger, Automotive Electric Association, Incorporated, Charlotte, 
North Carolina. 

Set # 1 -
Set # 2 -
Set # 3 -
Set # 4 -
Set # 5 -
Set # 7 -

68 Slides 
27 Slides 
11 Slides 
12 Slides 
12 Slides 
28 Slides 

"Complete Overhaul" — $6,80 
"Check - up" 2,70 
"Resizing Cylinder" — 1.10 
"Valves and Seats" — 1,20 
"Bearing Replacement" — 1,20 
"Start, Stop, Store" — 2,80 

6, Service manuals from various manufactures of small gas engines. 
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FOREWORD 

This publication is the fifteenth annual number in the series of selected bulle­
tins for Arizona departments of vocational agriculture. Lists of U. S. Government 
publications, state agricultural experiment station and extension bulletins and 
circulars were used as the main sources of bulletins in compiling the list. 

Although publications from the best known sources were reviewed in making the 
selections for the list, it obviously does not contain all bulletins which would 
be useful in a department library. Teachers should therefore supplement this list 
wii:h any other appropriate references available. 

The asterisk has been used to indicate the probable usefulness of the bulletins in 
classes of vocational agriculture. The list has been classified into three groups 
33 follows: 

1. Bulletins that should be in every department library in sufficient 
quantities for student use are marked with two asterisks (**). 

2. Those of value as a single copy reference for teacher and student 
are marked with one asterisk (*>, Multiple copies of bulletins 
marked with one or no asterisk may be needed if the content is of 
particular importance in the community, 

3. Bulletins with no asterisk are not considered as an ess'^ntial part 
of the minimum library for a department. They are useful bulletins 
and may be used to enrich and expand the scope of the library. In 
some cases these bulletins are of value as teacher re'^^rences only. 

The numbers listed under the first column in the bulletin list "File No." refer to 
the decimal system used in the latest revision of the Arizona bulletin filing 
system, dated June 1957, 

This department maintains copies of all publications in the list, filed according 
to the bulletin filing systems for Arizona departments of vocational agriculture. 
Copies of recent bulletins are also displayed at teachers' conferences and during 
the visits of staff members to departments of vocational agriculture in the state. 

Suggestions concerning bulletins which should be included in the next edition of 
this list will be appreciated. 

R. W. Cline, Head 
Department of Agricultural Education 
The University of Arizona 



Number 
Sources Guide 

Allis-Chalmers Mfg. Company, Tractor Group Products, Advertising 
and Sales Promotion Oept,, Milwaukee, Wisconsin • • • • • • • • • 1 

American Brahman Breeders Association, 4815 Gulf Freeway, 

Houston, Texas • • • • • • • • • • • • • • • • • 2 

American Feed Manufacturers Association, 53 W. Jackson Blvd., 
Chicago, Illinois . • • ; • • • • 3 

American Hereford Association, Hereford Drive, Kansas City 5, 

Missouri • • • • • • • • • • 4 

American Sheep Producers Council, 520 Railway Exchange Bldg., 
Denver 2, Colorado •• • • • • • 5 

American Welding Society, Inc., United Engineering Center, 
345 E. 47th Street, New York, N. Y 6 

The University of Arizona, College of Agriculture, Tucson, 
or County Agricultural Agent in your county • • • • • . • • . . . 7 

Association of Casualty and Surety Companies, Accident 

Prevention Dept., 110 Wellion Street, New York, N, Y 8 

Caterpillar Tractor Co., Peoria, Illinois • • • • • • • • • • • • • • 9 

Colorado State University, Fort Collins, Colorado • • • • • • • • • • 10 

Crescent Tool Ccmpany, Jamestown, New York • • • • • • • • « • • • • • 11 

DeKalb Agricultural Association, Inc., OeKalb, Illinois • • 12 

The OeLaval Separator Company, ttillbrae (S.F.), California • * . • • • 13 

Downey Fertilizer Company, 9447 E. In^erial Highway, 

Downey, California • • . . 14 

Farm Film Foundation, 1425 H. Street, N.W., Washington, D. C 15 

General Motors Corporation, Educational Relations Section, 

Public Relations Staff, Warren, Michigan • • • • . • • • . • • • 16 

B. F. Goodrich Company, 500 So. Main Jtreet, Akron 18, Ohio . . • . . 17 

The Holstein-Frlesian Association of America, 
Brattleboro, Vermont • • • • • . • . • • . • • • 18 

11 
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Sources Guide 

Ignition Manufacturers Institute, 1008 Standard Building, 
Cleveland 13, Ohio 19 

The Industrial Comnission of Arizona, Accident Prevention 
Department, Phoenix, Arizona ••• ••• 20 

Iowa State University, Cooperative Extension Service, 
Ames, Iowa • • • • • • • • • • • • • • • • • • • • • . • • • • « 21 

Leadership Resources, Inc., 1025 Connecticut Avenue, 
Washington 6, D.C. , • 22 

The James F, Lincoln Arc Welding Foundation, P, 0, Box 3035, 
Cleveland 17, Ohio 23 

National Academy of Science, National Research Council, 
2101 Constitution Ave., Washington, D. C, • • • • • • • • . • • • 24 

National Cotton Council of America, P. 0. Box 9905, 
lliemphis 12, Tennessee • . • • • • • • • . . • • • * « • • • • • • 25 

National Livestock and Meat Board, 36 S. Wabash Ave., 

Chicago, Illinois • • • . • • . . • . . 26 

New Holland Machine Company, New Holland, Pennsylvania . 27 

Oregon State University, Cooperative Extension Service, 
Corvallis, Oregon • • • • • 28 

Mllo J, Peterson, Dept. of Agriculture Education, University of 
Minnesota, St. Paul, Minnesota • . . • • • • 29 

H. K. Porter Company, Inc., 601 Grand Street, Pittsburgh 19, 
Pennsylvania , , , „ , • • • . • • . . 30 

Portland Cement Association, 33 W. Grand Avenue, 
Chicago 10, Illinoi 31 

Poultry Science Dept., Room 324, Agriculture Science Bldg., 
University of Arizona, Tucson, Arizona • • . , • • • • • . . • • 32 

Republic Steel, Agricultural Extension Bureau, 
Birmingham 13, Alabama ••• 33 

Southern Association of Agriculture Engineering and Vocational 
Agriculture, Agriculture Engineering Bldg., Athens, 
Georgia • • • • • « . « c . • • • • . • • 34 

ill 



Number 
Sources Guide 

State Department of Vocational Education, 412 Arizona State 

Building, Phoenix, Arizona • • . • • • • • • • • • • • 35 

Swift and CoDq>any, Public Relations Dept«, 115 W, Jackson Blvd., 
Chicago, Illinois • • 36 

U.S. Department of Agriculture, Agricultural Research, 
Washington, D . C . . . . . . # • • • • • • 37 

U.S. Department of Agriculture, Farmer Cooperative Service, 

Washington, D. C. . • • • 38 

U.S. Department of Agriculture, Forest Service, Washington, D. C. • . 39 

\J,S, Department of Agriculture, Statistical Reporting Service, 

Washington, D . C » . . . • . • • • • • • • • • • • 40 
U.S. Department of Agriculture, Soil Conservation Service, 

Washington, D. C. • • . • « • . • • • • « . • • • • • • • • • • • 41 

U.S. Department of Agriculture or Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, D. C. 42 

United States Steel, American Steel and Wire Division, 
Literature Dept., Rockefeller Bldg., Cleveland 13, Ohio . . . . . 43 

Victor Anlmatograph Corporation, Division of Kalart, 
Plalnvllle, Connecticut • • • . • • • 44 

Washington State University, Agricultural Extension Service, 
Pullman, Washington • . . . . . . . • . • • • . • • • • • • • • • 45 

Westlnghouse Electric Corporation, P. 0. Box 2278, 
Pittsburgh 30, Pennsylvania • • • • • 46 

University of Wisconsin, Agricultural Extension Service, 
College of Agriculture, Mddison, Wisconsin 47 

iv 



SELECTED AGRICULTURAL BULLETINS 

Classified according to the filing system for Arizona Departments of Voca­
tional Agriculture, and evaluated on the basis of their use in these departments, 

* * * * * * * * * * * * * * * * 

File 
No. 

1.03 

1.03 

1.03 

1.1 

Publica­
tion No. 

Tech. 
Bull. 160 

Tech. 
Bull. 164 

Stations 
Circular 
440 

Farmers 
Bull. 2198 

1,21 Special 
Circular 
94 

1,22 

1.22 

1.3 

1.41 

Leaflet 
392 

Bulletin 
A-36 

Farmers 
Bull. 2031 

Title 

Advertising Meat, Poultry and Fish at the 
Retail Level (1964) 29 pp. 

*Relevance of Livestock and Meat Imports 
to the United States (1964) 32 pp. 

Your Money's Worth of Fryers and Red 
Meat (1964) 8 pp. 
This publication includes information on 
nutrient values of various meats and a 
slide rule for buying meat. 

*Automatic Feeding Equipment for Livestock 
and Poultry (1964) 28 pp. 
Drawings and plans as well as.pictures of 
existing feed mills and rat:her complete 
descriptions are included J.n this publication. 

^Rabies in Animals (1964) 
This circular is very thorough in describing 
the disease rabies and how to handle live 
and dead animals. Although this publication 
is written for Wisconsin, many of the 
general principles apply to Arizona. 

Pleas—How to Control Them (revised 1964) 
A general leaflet on kinds of fleas, 
development, and control with insecticides 
(contains guide for mixing). 

**Ihe Screwworm (1965) 8 pp. 

*A Survey of the Production and M&rketing of 
Cattle Manure in Arizona (1964) 14 pp. 

^Raising Rabbits (1964) 24 pp. 
Included in this bulletin are: Selecting a 
breed; Housing and equipment; Feeds; Feeding, 
Breeding, Herd Management; and Marketing of 
Rabbits. 

Source 

7 

45 

42 

42 

7 

7 

42 



1.51 

1.51 

1.51 

1.51 

1.51 

1.51 

1.53 

1.53 

1.55 

Fublica-
tion No, 

Ag.Info, 
Bull. 286 

Bulletin 
523-S 

Series 
F-3 

Farmers 
Bull. 2196 

Ag. Res, 
Bull, 15 

Title 

•American Brahman Cattle (1964) 15 pp. 
A general booklet written by a breed asso­
ciation indicating the advantages of their 
particular breed of beef cattle 

**Beef Cattle Breeding (1964) 43 pp. 
This publication deals with the selection 
and mating of beef cattle and also includes 
a short course in genetics, 

*The Brahman Handbook (1964) 19 pp. 
This booklet describes the history, char­
acteristics, Judging, selecting, managing, 
and use in crossbreeding of Brahman cattle, 

*aie Brahman Hybrid (1964) 23 pp. 
This booklet discusses hybrid vigor and 
its advantages in the beef cattle industry. 
Brahman crosses are stressed. 

*Goal3 and Methods in Beef Cattle 
Improvement (1965) 22 pp, 
A general bulletin on beef cattle improve­
ment, 

**Plan and Frofit with Hereford (reissue) 48 pp. 
This booklet is a complete outline of all 
phases of beef cattle production. Very good 
for management units, 

•Arizona Cattle Fseders* Day—Tucson 
(1965) 56 pp. 

••Finishing Beef Cattle (1964) 30 pp. 
This bulletin explains cattle feeding 
systems, kinds of cattle to feed, when to 
buy feeder cattle, roughages and pasture, 
feeding procedures and getting cattle on 
feed, finishing feeds, cattle supplements, 
feed additives, preparing feeds and 
balancing rations, 

•Cattle and Calves—Where They're Raised and 
Beef is Eaten (1965) 16 pp. 
A good illustrated booklet on beef cattle 
production and marketing. 

Source 

10 

10 

7 

42 

36 



1.56 

Publica-
tion No. 

Leaflet 
527 

1.7 Educ. 
Fhamphlets 
1-9 

1.7 

2.11 

2.11 Special 
Circular 
97 

2.12 

2.13 Faxtner? 

Title 

How to Control Cattle Grubs (1965) 8 pp. 
(Supersedes Fanners Bulletin 1596, Cattle 
Grubs and Heel Flies with Sugytestions for 
Their Control.) 
This little leaflet covers the life cycle of 
the grub and methods of controlling the grub. 

**Educatlonal Pamphlets—American Sheep 
Producers Council (no date) 9 separate 
leaflets. 
This set of 9 paaq>hlets includes wool and 
fabric terms, history of sheep, breeds, 
grades of wool, and sheep production in the 
United States. They are factual, well-
written pamphlets, and contain some pictures. 

Sheep in America—The Story of Wool and 
Lamb (no date) 14 pp. 
This booklet is a general story of the sheep 
industry in America. 

**The DeLaval Handbook of Milking 
(revised 1963) 39 pp. 
This booklet presents in a concise manner 
some important considerations in the care 
and handling of dairy cows, milking machines, 
and other dairy tools essential to the 
farmer. 

Milking Machine Care (1964) folded sheet. 
This little circular discusses operation of 
milking machines in regard to vacuum pump, 
line, controller, pulsator, and inflations. 

Arizona Dairy Herd Improvement Association's 
Annual Summary (1963-1964) 39 pp. 
Gives results of tests conducted by DHIA in 
cooperation with dairy herdsmen in Arizona. 
Gives information about amount of milk and 
butterfat produced by each dairy in the test 
as well as results on Individual cows. 

**Feedlng Dairy Cattle (1962) 32 pp. 
(Supersedes Farmers Bulletin 1626, Feeding 
Dairy Cows.) 
Explains the feeding needs of dairy cattle, 
the types of feeds, and methods of feeding 
both forage and concentrates. 

13 

47 

42 



File 
No, 

2.14 

Publica-
tlon No. 

2,15 

2,15 

Bulletin 
A-37 

2.23 Tech. 
Bull. 86 

3.11 

3,11 

3.11 

Title 

•Judging Registered Holstein-Friesian 
Cattle (1963) 24 pp. 
This publication includes a scorecard for 
judging dairy cows and balls, with pictures 
to illustrate Important points. 

**A Milker's Manual (1965) 56 pp. 

*Milkinfi for Profit (1964) 19 pp. 
(35c each) 
This booklet points out 18 ways to profit­
able "cowmanship." These rules involve 
the actual milking procedures needed for 
good management. 

Cost Analysis of Fluid Milk Processing and 
Distribution in Colorado (1964) 30 pp. 
The bulletin deals with the relationship 
between size of plant and unit processing 
costs, the unit distribution costs for both 
a wholesale and retail delivery route, and 
the total costs of dairy products delivered 
to the customer. 

**Disston Saw. Tool and File Manual (1963) 63 pp. 
This booklet describes briefly some of the 
more important tools used by the crafts-
worker, how to use these tools to the best 
advantage, and how to care for them and keep 
them in good serviceable condition, 

•Educational Charts (no date) 6 charts. 
The charts include information on how to 
use a hand saw, how it cuts, hack saw chart, 
choosing and using a file, turning chisels, 
and special all-purpose saws. Although 
these charts are commercial, they contain 
excellent pictures. 

How to Select and Apply Steel Roofing on 
Farm Buildings (no date) 28 pp. 
Illustrated booklet explaining how to select, 
lay, care for, and paint steel roofing 
material. Also shows safety practices. 

Source 

18 

7 

27 

10 

30 

30 

33 



File 
No. 

Publica-
tion No. Title Source 

3.13 Home and 
Garden 
Bull. 100 

3.13 

3.15 

3.16 

3.16 

3.17 

Circular 
213 

Circular 
233 

3.2 

Equipment for Cooling Your Home (1964) 8 pp. 
This bulletin discusses four ways to cool 
a house, i.e., with fans, water, air con­
ditioner, and a heat pump. 

*Planning Water Systems for Farm and Home 
(revised 1963) 105 pp. ($2.60 single copy) 
Combines practical information from several 
different specialized fields into one book 
for those interested in the overall problem 
of a properly installed farm water system. 
Includes information on water needs, possible 
water cources, purification, water condition­
ing, selecting a water system to meet particu­
lar needs, where to place water outlets, how 
to meet pollution problems, what weather pro­
tection to provide, ̂ a t size and type pipe 
to use, and what wiring to use. Film strip 
available. 

*Building Farm Fences (revised 1962) 36 pp. 
(80( single copy) 
Gives step-by-step procedures for building 
woven-wire fences, barbed-wire fences, 
movable fences (including electric), and 
board fences. Shows how to provide light­
ning protection, and fence across gullies, 
streams, and marshes. Each step is illus­
trated so instructions can be easily followed. 
Film strip available. 

*Home Storage of Vegetables (1965) 8 pp. 

How to Process Your Ripe or Green Home-Grown 
Olives (revised 1965) 7 pp. 

Plans for Four Projects on Your Farm (1965) 
folded sheet. 
This folder contains plans for used baler-
twine back-rubber, salt and mineral feeder, 
covered feedlot bunks, and livestock shade. 

*What You Should B&iow About Farm Tires 
A general booklet about tire fundamentals, 
proper tire maintenance, safety, with load 
and inflation tables. 

42 

34 

34 

7 

27 

17 
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File 
No. 

3,21 

Publlca-
tlon No. 

Misc. Pub, 
810 

Title 

Farm Silos (1964) 28 pp. 

Source 

42 

3,24 

3,25 

3.25 

3.27 

3,28 

This bulletin deals with the various types of silos, 
general construction methods for each type, including 
foundations, walls, roofs, chutes, and wall treatment. 

Leaflet Mr, Field Crops Producer; It Pays to Use Chemicals 42 
470 Safely (slightly revised 1964) 

This leaflet tells the reasons for using chemicals 
and how to use them safely. 

Farmers **Slngle-Pha8e Electric Motors for Farm Use (1964) 42 
Bull, 2177 24 pp. 

Explanation about all types of single-phase motors. 
Selection, installation, motor protection and 
servicing are all included, 

*Standby Electric Power Equipment for the Farm 42 
(1965) 8 pp. 
Discusses standby electric power equipment (generator) 
for the farm—type, size, installation, and operation, 

*rune-Up Manual (1962) 36 pp, ($1,00 single copy) 19 
A well-illustrated manual describing fundamental 
principles and troubleshooting of ignition and 
carburetion systems. Testing equipment and tune-up 
procedures are explained, 

*Farm Tractor Tune-Up and Service Guide (revised 1964) 34 
19 pp. ($1.85 single copy) 
A complete reference for on-the-farm tractor mainte­
nance, giving critical adjustment data and lubrication 
recormendations. Includes maintenance information for 
gasoline, diesel, and LP Gas standard farm tractors 
built since 1948, 

3,31 Tech, 
Bull, 83 

3,34 Popular 
Bull, 522-S 

Evaluation of Colorado Clay for Sealing Purposes 10 
(1964) 36 pp. 
This bulletin's purpose is to evc'^uate 321 samples 
of clay and 132 clay installations in canals and 
ponds. Various methods are expounded, with complete 
cost data for evaluation, 

*Weed Seed and Trash Screens for Irrigation Water 10 
(1964) 18 pp. 
Excellent bulletin for those who are Interested in 
removing trash and weed seed from irrigation water. 
Explains the many different possible ways of accom­
plishing this Job, 

\ 
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File 
No. 

3.51 

3.52 

3.52 

Fubllca-
tlon No. 

3.54 

3.54 

3.56 

3.59 

3.60 

3.61 

4.1 

Circular 
142 

Farmers 
Bull. 2202 

Title Source 

Farm Welding Electrodes (1964) 23 
This chart gives the description of different 
Lincoln electrodes and how they are used. 

*Cement and Concrete Reference Book (1964) 137 pp. 31 
A complete handbook on how to make and use concrete, 
whether you are building a bridge or a sidewalk. 

*^ecommended Practices for Laying Concrete Block 31 
(1963) 16 pp. 
This booklet Illustrates and describes some practices 
in building a concrete block wall which experienced 
masons are following and vAilch will result in the 
highest type of workmanship. 

•Electrical Equipment You Can Build (no date) 31 pp. 47 
This booklet illustrates more than 50 suggested pieces 
of farm and home electrical equipment which can easily 
be constructed. 

**Household Equipment—Its Care and Repair 7 
(reprinted 1965) 40 pp. 

**Simple Plumbing Repairs for the Home and Farmstead 42 
(1964) 16 pp. 
This bulletin explains repair of water faucets, valves, 
leaks in pipes and tanks, and water closets. It also 
explains how to handle "water hanmer," frozen pipes, 
and clogged drains. Tools and spare parts are listed. 

Farmers **Rope on the Farm (1964) 16 pp. 42 
Bull. 2130 A revised edition. Very little change 

*How to Use Hand Tools (no date) 36 pp. 11 
This booklet contains information on mechanical hand 
tools with useful how-to-do-lt ideas, proper selection, 
use, and care of tools. 

*Manual of Carpentry (1958) 65 pp. 43 
This manual provides a quick-reference source of 
fundamental carpentry, tools, and materials knowledge. 
In addition, useful information is incorporated in 
various tables. 

*Fact Book of U.S. Agriculture (revised 1965) 169 pp. 42 
This book was designed as a reference for anyone who 
talks about agriculture. Chapters include agriculture 
and changing times, use of agricultural land, farm 
production, income and cost, etc. 
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File 
No. 

4.11 

4.2 

4.3 

4.3 

4.4 

4.4 

4.4 

4.4 

4.42 

4.44 

4.5 

5.0 

Fublica-
tion No. 

Bulletin 
A-38 

Educ. 
Circ. 18 

Misc. 
Pub. 705 

Ag. Ec. 
Report 49 

Ag. Info. 
Bull. 290 

Title Source 

**Ari2ona Agriculture 1965 (1965) 30 pp. 7 

*How to Start a Cooperative (1965) 18 pp. 38 
This circular is intended to be a simple guide t 
groups interested in a step-by-step approach to 
organizing a cooperative. 

*A Graphic Summary of World Agriculture (1964) 63 pp. 42 
Includes maps and charts showing the worldwide 
distribution of vegetation, cropland, population, 
food crops, livestock, and oil crops. 

Our 100.000 Biggest Farms and Their Relative Position 42 
in American Agriculture (1964) 28 pp. 
Filled with charts, graphs, and tables. Information 
is for period 1949-59. 

The Balance Sheet of Agriculture 1964 (1964) 24 pp. 40 
This bulletin brings together the assets and liabilities 
of agriculture as though it were one large enterprise. 

Statistical Changes in Farm Production and Efficiency 
Bull. 233 (revised 1964) 50 pp. 

This is an annual publication designed specifically 
to present major statistical series on farm production, 
production inputs, and efficiency. 

42 

Tech. 
Bull. 154 

Farmers 
Bull. 2137 

Leaflet 
510 

Tech. 
Bull. 161 

Bulletin 
A-35 

*Farm Machinery Cost in the Western States (1964) 
91 pp. 

**Table8 for Estimating Costs of Owning and Operating 
Farm Machinery (published by U.A, & U.S.D.A. 
March 1965) 

**Insuranee Facts for Farmers (slightly revised 1963) 
20 pp. 
This bulletin describes fully the types and kinds of 
insurance available and when and what to buy. 

Zoning for Rural Areas (1962) folded sheet. 
This folder explains why, \Aen, and how to zone 
rural areas. 

Political Interest in Agricultural Exports Surplus 
Disposal Through Public Law 480 (1964) 60 pp. 

•Arizona Range Resources—II Yavapai County 
(reprint 1964) 55 pp. 

42 

42 
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File 
No. 

5,0 

5,0 

5.1 

5.2 

6,0 

6,02 

6.10 

6.10 

Publlca-
tlon No. 

Farmers 
Bull. 2180 

Bulletin 
A-34 

Special 
Clrc, 93 

5.5 PA-637 

Title Source 

Equipment for Clearing Brush From Land (slightly 42 
revised 1963) 12 pp. 
This bulletin describes some common types of equip­
ment used to clear brush—small, medium, or large—• 
from areas of various sizes. 

*Forage Production on Arizona Ranges—III Mohave Qjunty 7 
(1964) 77 pp, 

*From Brush to Grass (1963) 8 pp. 9 
This booklet points out some ways mechanical brush 
control gets water management off to a good start, 
making such programs a practical answer to reclaiming 
depleted range. 

Pest of Young Conifers (1964) folded sheet 47 
Contains names, clues, identification, injury, and 
controls of insect, disease, and animal vest of 
young conifers. 

*What Is a Ranch Conservation Plan? (1964) 8 pp. 41 
A general bulletin outlining the essential steps of 
planning: appraisal of resources, physical problems, 
alternative practices, and evaluation of treatments. 
Gives an exao^le of a western ranch conservation plan. 

**Fleld Crop Varieties for Arizona (1965) 23 pp. 7 

*Guide to Chemical Control of Plant Diseases in 10 
Colorado (1965) 24 pp. 
General guide to controlling plant diseases by the 
use of chemicals, including seed treatment, foliage 
protectants, soil treatment, and chemicals for flowers. 

*Fleld and Seed Crops; Usual Planting and Harvesting 42 
Dates by States in Principal Producing Areas (1965) 
84 pp. 
This report contains information on the usual planting 
and harvesting dates for major field and seed crops. 
Information is arranged by states. In addition, dot 
maps show major areas of production and isomaps show 
periods of planting and harvesting. 

Farmers Growing Ginseng (1964) 11 pp. 42 
Bull. 2201 A general cultural breakdown of another crop for cool 

areas. 

Bulletin 
A-4 

Bulletin 
460-A 
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File 
No. 

6.11 

6.112 

6.12 

6,13 

Publica­
tion No. 

Farmers 
Bull. 2211 

Leaflet 
529 

Bulletin 
A-15 

6.132 

6.132 

6,134 

Bulletin 
A-28 

Misc. 
Pub, 310 

Farmers 
Bull. 2207 

6.134 

6,134 

6.134 

6.134 

6.135 

Tech, 
Bull. 166 

Bulletin 
A-26 

Title Source 

*Controlling Dodder in Alfalfa (1965) 16 pp. 42 
An extensive bulletin on controlling dodder in the 
seed and hay crop with suggested cultural practices. 

The Pea Aphid on Alfalfa—How to Control It (1964) 42 
This leaflet describes the damage to alfalfa, 
appearance and development, and control with 
insecticides of the pea aphid. 

**Barlev in Arizona (revised 1965) 19 pp. 7 

Cotton Production—Mechanization (1965) 28 pp. 25 
This publication contains the proceedings of the 1965 
Beltwide cotton production-mechanization conference. 
Much of this Information could be used for reference. 

**(aiemical Control of Annual Weeds in Cotton 7 
(revised 1963) 12 pp. 

*The Classification of Cotton (1965) 53 pp. 42 
An excellent bulletin on the grading of cotton; very 
complete. 

*Controlllng the Pink Bollworm on Cotton (1965) 42 
12 PP. 
This bulletin presents the occurrence, development 
and habits, nature of damage, and control measures 
of pink bollworms on cotton, 

**Cotton Diseases and Their Control (1965) 15 pp. 25 
A very colorful bulletin on cotton disease. Including 
most of the prevalent diseases attacking cotton. 

*1965—Cotton Pest Control Guide (1965) 33 pp. 25 
This publication contains information on insect 
control, cottonseed treatment, chemical weed control, 
and harvest-aid chemicals, 

Lygus Bug Injury to Presguaring Cotton (1964) 28 pp. 7 

**Protect the Cotton Plant From Insect Injury 7 
(revised 1965) 20 pp. 

Western Cotton Production (1965) 24 pp. 25 
Summary of the proceedings of the Western Cotton 
Production Conference held in Lubbock, Texas, in 
1965. 
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File 
No. 

6.21 

7.0 

7.01 

7.01 

7,01 

7.02 

7.02 

Fublica-
tion No. 

Ag. Hand­
book 253 

Leaflet 
445 

Circular 
122 

Home and 
Garden 
Bull. 67 

Home and 
Garden 
Bull. 61 

PNW Bull. 
62 

Leaflet 
220 

7.11 

7.12 

.. i 

7.15 

7.16 

Folder 
108 

Circular 
282 

Bulletin 
A-33 

Circular 
247 

Farmers 
Bull. 1897 

Title Source 

*Insects Affecting Sugarbeets Grown for Seed 37 
(1963) 29 pp. 
A comprehensive booklet containing pictures and 
descriptions of foliage feeders, seed feeders, and 
virus vectors. 

*Electric Heating of Hotbeds (1964) 8 pp. 42 
A good general bulletin on the hows end whys of 
heating hotbeds with electricity. 

**Control Vegetable Garden Insects (revised 1964) 7 
15 pp. 

**Insect8 and Related Pests of House Plants 42 
(slightly revised 1964) 16 pp. 
Tells how to recognize and control the most common 
insects and related pests that attack plants in 
homes and home greenhouses. 

**Lawn Diseases—How to Control Them (revised 1964) 42 
16 pp. 
This bulletin will help solve lawn disease problems. 
Only the most common diseases are discussed. Illus­
trated with color pictures* 

**Grafting Fruit Trees (1965) 18 pp. 45 
An excellent bulletin which discusses grafting tools 
and these grafts: cleft, side, bridge, inarch, veneer, 
whip, and budding. Contains pictures and illustrations. 

Storage of Ve^setable Seeds (slightly revised 1964) 42 
8 pp. 
This leaflet explains the general principles of seed 
storage, moisture content of seeds, and the viability 
of seed under various storage conditions. 

**Strawberries in Arizona Gardens (1965) 15 pp. 7 

*^ome Citrus in Arizona (revised 1964) 16 pp. 7 

**Growing Grapes in Arizona (1964) 24 pp. 7 

**Pecans in Arizona (revised 1964) 15 pp, 

Establishing and Managing Young Apple Orchards 42 
(1964) 29 pp. 
This is a slight revision of a previous bulletin. 
Includes importance of young orchards, selection 
of site planning and planting, and pruning. 
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File 
No. 

7.2 

7.2 

7.23 

7.25 

7.27 

7.28 

7.3 

7.31 

7.31 

7.31 

Fubllca-
tion No. 

Circular 
130 

Home and 
Garden 
Bull. 9 

Farmers 
Bull. 2060 

USEA Ag. 
Res. Svc. 
Handbook 
267 

Title 

**Arizona Home Gardening (revised 1964) 40 pp, 

14 

Source 

**Suburban and Farm Vegetable Gardens (1964) 46 pp. 
A good general bulletin on vegetable gardening, 
including material on site, preparation, equipment, 
planning, seed, plants, care, time of planting, and 
culture of special crops, 

Sugarbeet Culture in the North Central States 
(revised 1964) 41 pp. 
A complete bulletin on sugarbeet culture, many of 
which principles will apply to Arizona. 

*Commercial Potato Production (1964) 59 pp. 
This publication covers the production of potatoes 
from the history of potatoes through potatoes for 
special purposes. 

42 

42 

37 

Farmers *Controlling Tomato Diseases (1964) 12 pp. 42 
Bull. 2200 This bulletin describes the most common diseases that 

affect tomatoes and the four general control methods 
used. Pictures are used to illustrate disease symptoms. 

Leaflet 
528 

Ag. Hand­
book 270 

Circular 
242 

Leaflet 
199 

^Watermelons for the Garden (1964) 8 pp. 42 
This leaflet explains varieties, fertilizers, cultural 
practices, and pest control of watermelon. 

**Your Best Guide to Better Gardening—Pocket Garden 14 
Guide (1963) 72 pp. 
This comprehensive booklet includes information on 
classes of plants, soils, fertilizers, pests and 
diseases, propagation, seasonality, flowers and 
flowering shrubs, lawns and ground covers, and fruit 
trees. It includes detailed cultural practices of 
specific western landscaping plants. 

Evaluation of Bermuda Grass Varieties for General 42 
Purpose Turf (1964) 54 pp. 
A good general bulletin on Bermuda grass, including 
classification, description of species, establishing 
a turf, and fertilizing. 

*Flowers for Northern Arizona (revised 1964) 24 pp. 7 

Gardenia Culture (slightly revised 1965) 8 pp. 42 
A general leaflet about outdoor, greenhouse, and 
home culture of gardenias. Includes common pests 
and controls. 
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File 

7.31 

7.32 

7.32 

7.32 

8.11 

8.11 

8.13 

8.2 

8.2 

8.4 

8.4 

8.4 

Publica­
tion No. 

Bulletin 
A-29 

Bulletin 
A-8 

Folder 103 

Leaflet 
530 

Station 
Circ, 442 

Farmers 
Bulletin 
2204 

USDA 
Leaflet 
430 

Ext. 
Bull. 472 

Bulletia 
A-14 

Bulletin 
A-18 

Title Source 

**1964 Report on Turfgrass Research (1964) 28 pp. 7 

**Native Trees and Shrubs for Landscaping for Use in 7 
Southern Arizona (reprinted 1964) 15 pp. 

**Pruning Hedges. Shrubs and Trees (revised 1964) 7 
20 pp. 

Rose Varieties for Arizona*—1965 (1964) 6 pp. 7 

*Shade and Water for the Honey Bee Colony (1964) 8 pp. 42 
This leaflet describes different types of shades and 
watering devices for bees raised under high temperature 
conditions. 

Using Alkali and Leafcutting Bees to Pollinate 45 
Alfalfa (1964) 8 pp. 
This bulletin explains life history and management 
of wild bees. 

*Selecting and Operating Beekeeping Equipment 42 
(1965) 24 pp. 
This bulletin indicates the main items of equipment 
needed in the honey house and apiary. Commercial 
and homemade equipment is discussed, 

*Cockroaches—How to Control Them (1964) 8 pp. 42 
This leaflet gives general control measures for 
cockroaches. 

**Household Insects and Their Control (1964) 19 pp. 45 
This bulletin deals with the common household pests; 
it Includes black and lAite drawings of external 
features; lists general methods of control. 

**Arizona Insect Control Recommendations (1964) 67 pp. 7 

**Control Insects of Flowers. Shrubs and Shade Trees 7 
(revised 1964) 16 pp. 

Diazinon Handbook (1965) 128 pp. 10 
This handy guide will be useful in making recommen­
dations about control measures to fruit growers, 
vegetable growers, dairymen, lawn spraymen, nursery­
men, pest control operators, and all others interested 
in Insect control. 
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File 
No. 

8.4 

8.4 

Publica-
tion No. 

Farmers 
Bulletin 
2193 

Pamphlet 
309 

8.51 Ag. Info. 
Bull. 287 

9.1 Farmers 
Bull. 2197 

9.14 Leaflet 
402 

9.14 Leaflet 
383 

Title Source 

Grasshopper Control (1964) 12 pp. 42 
A general bulletin which discusses control oeasures, 
rates, and application procedures. Companion to 
Ag. Info. Bull. 287. 

*g8e Farm and Home Chemicals Safely (1964) 16 pp. 21 
Good general pamphlet on safe use of chemicals, includ­
ing methods of treatment, toxic dosage, how sold, type 
of carrier, common usage, and type of chemical. 

Grasshoppers—Their Habits and Damage (1964) 28 pp. 42 
This bulletin was designed to assist agricultural 
leaders. It describes the damage grasshoppers do; 
what different species look like; how they develop 
and lAiere and how they live; explains how outbreaks 
occur so that effective controls may be found. 

**Farm Poultry M&nagement (1964) 32 pp. 42 
A comprehensive bulletin explaining profitability, 
farm laying flock, housing, equipment, feed and water, 
brooding, pullets, egg and meat production, diseases, 
parasites, and pests of farm poultry. Well written, 
with practical information for starting and maintaining 
a poultry enterprise. Supersedes Farmers Bulletin 1524. 

*Intestinal Coccidiosis of Chickens-'How to Control It 
(slightly revised 1964) folded sheet. 
This leaflet explains how chickens get Intestinal coc­
cidiosis, what to look for, getting a diagnosis, 
handling an outbreak, and prevention. 

Poultry Mites—How to Control Them (revised 1964) 
folded sheet. 
A leaflet with specific controls and methods of appli­
cation. 

42 

42 

10.0 Bulletin *<mnimum Tillage in the Southwest (1965) 16 pp. 
A-39 

10.0 Ag. Info. **Salt Tolerance of Plants (1964) 23 pp. 
Bull. 283 A semltechnlcal bulletin explaining salinity, how 

it is measured, its effect on plants, tolerance data, 
effects on crop quality and composition, and manage­
ment in relation to control. 

10.0 Bull. A-11 **Soil Management (revised 1964) 18 pp. 

10,21 Folder 107 *Fertlll2er Recommendations for Arisona (1964) folded 
sheet. 

7 

42 

7 

7 
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File 
No. 

11.3 

12.1 

12.3 

12.5 

13.0 

Publica-
tion No. 

10.22 Bulletin 
A-40 

10.4 

11.1 

11.1 

11.2 

Bulletin 
A-1 

Bulletin 
514-S 

Farmers 
Bull. 2158 

Title Source 

**Soil Organic Matter (1965) 20 pp. 7 
Replaces Bulletin 240. 

*Soils of the Western United States (1964) 69 pp. 45 
This publication reports on the occurrence and distri­
bution of soils in the 11 western states. It consists 
of a generalized soil association map and an explana­
tory text. The text describes 36 great soil groups 
and 8 miscellaneous land types which occur in the 
Western Region. Their occurrence and distribution and 
their relationships to physiography, climate and 
vegetation are discussed. 

**Chemical Weed Control Recommendations for Irrigated 7 
Areas of Arizona (revised 1965) 18 pp. 

*Weeds of Colorado (1964) 218 pp. 
This bulletin is very similar to the one published at 
University of Arizona (Circular 265). 

10 

*Chemical Control of Brush and Trees (1964) 23 pp. 42 
Contained within this bulletin are kinds of herbicides, 
ways to kill plants, methods of application, selecting 
herbicides, cleaning spray equipment, and susceptibility 
of plants to herbicides. 

Farmers **Sixteen Plants Poisonous to Livestock In the Western 42 
Bull. 2106 States (slightly revised 1964) 49 pp. 

This is a revision of a bulletin by the same name. 
It has color pictures showing the 16 poisonous plants, 
how they affect livestock, and some general preventative 
measures. 

Youth Leadership and Group Effectiveness (1961) 14 pp. 22 
An illustrated monograph describing actions of groups 
and patterns of positive leadership. 

FNW Ext. 
Pub. 61 

Family Communication (1964) 12 pp. 28 
This pamphlet discusses word and action communications 
and how to improve them. 

**Ihe Future Farmers of America Organization—Questions 
and Answers (1965) 23 pp. 
This publication is a compilation of questions and 
answers about the FFA program. 

35 

Ag. Info. 
Bull. 175 

41 *More Wildlife Through Soil and Water Conservation 
(slightly revised 1963) 15 pp. 
Tells how farmers and ranchers can, through conservation, 
produce more of a wildlife "crop." 
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13.2 

File Publica-
No. tion No. Title Source 

13.0 New Opportunity in Soil and Water Conservation for 1 
Farmers and Contractors (no date) 23 pp. 
Pictures and words are used to explain conservation 
activity in the Small Watershed Program, contracting 
and farming practices. The use of heavy equipment 
is stressed, 

13.1 Agriculture Conservation Program'-Summary by States 42 
(1964) 71 pp. 
This is the annual sunnary of the Conservation Program 
by States. 

U.S.D.A. **Soil and Water Conservation Activities for Boy Scouts 42 
PA-348 (1964) 30 pp. 

This publication is a good teacher-helper as it ex­
plains a number of single classroom demonstrations 
in soil conservation. 

Leaflet ^Replenishing Underground Water Supplies (1964) 8 pp. 42 
452 A general leaflet explaining some of the methods 

being used to recharge underground water supplies. 

*American Welding Society—Publication Order Form 1 
(1964) folded sheet, 
A list of publications available in fundamentals, 
inspection, process, and industrial applications of 
welding, 

*Arc Welding Education (no date) folded sheet, 23 
Contains list of teaching aids and film strips 
that would be helpful in teaching arc welding. 

Folder 68 **Ari2ona Farm and Home Publications (revised 1965) 7 
16 pp. 

Available Reports and Publications of the Agricultural 42 
Stabilization and Conservation Service (1964) 7 pp. 
Latest list of ASCS related publications and films. 

13.5 

14.1 

14.1 

14.1 

14,1 

14,1 

14,1 

Misc. *A Consumer's Guide to U.S.D.A. Services (1964) 49 pp. 42 
Pub, 959 Contains general information about the U.S,D,A. 

services to the consumer in food shopping, cooking, 
health, clothing, house and home, pest control, garden­
ing, recreation, family finances, and emergencies. It 
provides a list of bulletins available in each area, 

*Free Booklets and Films (1963) 10 pp, 36 
Selected list of industry and company literature and 
films by Swift & Co. Also contains list of teaching 
material offered by American Meat Institute and 
National Livestock and Meat Board. 
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File 
No. 

14.1 

14.1 

14.1 

14.2 

14.2 

14.2 

14.3 

14.3 

14.3 

14,3 

14.3 

Publica-
tion No. 

Ag. Hand­
book 275 

Title 

*How to Obtain General Motors Educational Aids 
(no date) folded sheet. 
A list of booklets, charts, and films on vocational, 
economic, and guidance aspects of mechanics. 

*Publication and Film Catalog of Meat (1964) 25 pp. 
Complete price list of teaching aids on meats. 

Source 

16 

26 

*Southem Association for Agricultural Engineering and 
Vocational Agriculture'—Publications and Filmstrips 
(1965) 20 pp. 
A list of up-to-date farm mechanics booklets and film-
strips with their descriptions and prices. 

34 

25 *Catalog of Educational Material on Cotton and Cotton 
Products (1964) 37 pp. 
Charts, pamphlets, booklets, books, motion pictures, 
and other visual aids on cotton and cotton products 
are described in this catalog which is published annually. 

^Handbook of Agricultural Charts (1964) 164 pp. 
This lists available charts from U.S.D.A, It states 
that the charts are in the form of black and white 
slides and glossy prints only. 

42 

Teaching Aids (1964) single sheet. 
Contains a list of A-C teaching aids, 
products is the main theme. 

Commercial 

*Educational Film Service (1964) 3 pp. 1 
A list of current product films**-good for agricultural 
mechanics and plant science courses. 

Educational Materials (no date) folded sheet, 12 
A list of filmstrips, movies, and teaching aids avail­
able from DeKalb, 

U.S.D.A. *Films of the U.S.D.A. (1964) 87 pp. 42 
Handbook 14 Here, in a catalog of more than 300 titles, is a film 

on almost every important subject in agriculture. 

**16mm Sound Motion Picture Available From Farm Film 15 
Foundation (1965) 14 pp. 
This publication contains a list of films on agriculture. 
All are free of charge except for return postage. 

*A Treasure Chest of Audio-Visual Ideas (1961) 22 pp. 
Presents steps in skillful use of films, ways to use 
films, how to train projectionists, and sources of 
A-V information. 

44 
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File 
No. 

14.4 

14.4 

Publica-
tion No. 

Farmers 
Bull. 2156 

14.41 Circular 
632 

14.42 

14.42 

14.6 

14.6 

14.6 Misc. 
Pub, 8'f3 

14.6 

Title Source 

*Farm Safety Check List (no date) folded sheet. 20 
Check lists on ladders, animals, machinery, hand 
tools, trees, home, vehicles, and work areas. 

*Safe Use and Storage of Flammable Liquids and Gases 42 
on the Farm (slightly revised 1964) 16 pp. 
How to use various flammable liquids, their proper 
storage, and how to extinguish small fires is the 
theme of this bulletin. 

*Plan to Meet Emergencies (1964) 14 pp, 47 
A good general bulletin explaining how to protect 
yourself against fires, tornadoes, fallout, and 
other emergencies. 

**Your Guide for the Safe Use and Care of Hand Tools 8 
(1963) 30 pp. 
This is a brief booklet on safe practices for wood 
and metal hand tools. 

*your Guide to Safety in Woodworking Shops (1963) 8 
27 pp. 
Illustrates safety procedures on hand and power wood­
working tools. 

Feed Manufacturing Industry (1964) 21 pp. 3 
Explains the growth, service, and importance of the 
feed industry. 

*Fifty Million Tons of Opportunity in Tomorrow's Animal 3 
Agriculture (no date) 15 pp. 
This bulletin presents seven major career areas of the 
feed industry. 

*A Job With the Forest Service—A Guide to Nonprofes- 39 
sional Employment (1964) 13 pp. 
Contains description, qualification, schooling, and 
salaries of nonprofessional forestry personnel. Also 
furnishes addresses for further information. 

*Let 's Talk About a Poultry Science Career (no date) 32 
folded sheet. 
This folder indicates the career opportunities in 
poultry genetics, nutrition, pharmaceuticals, engineer­
ing, production, and agri-business. 
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File 
No. 

14.6 

Publica-
tion No. Title Source 

14.6 

14.6 

•^Opportunities for You in Agricultural Education 29 
(19G5) folded sheet. (5c per copy) 
Explains the qualifications, training, and opportunity 
for individuals in Agricultural Education. Very good 
for guidance. 

*0pportunitie8 in the Welding Industry (revised 1963) 6 
23 pp. 
This publication describes the education needed, wages 
received, and opportunities in various jobs in the 
welding industry. This would be good for guidance. 

**Thread8 of Life (1964) 16 pp. 24 
A well-illustrat?d booklet on the career field of 
agricultural science. It contains a series of research 
questions and the biological scientist's answers to 
them. Job opportunities and preparation for them 
through the land-grant college system is the major 
theme of this publication. 
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Introduction to the Fundamentals of Fire Behavior, 

Forest Se^^vice, Washington, D.C. Div. of Fire Control 
Pub Date •• 64 
DOCUMENT NOT AVAILABLE FROM EDRS i+Up. 

*PROGRAMED UNITS, *FORESTRY, *FIRE PROTECTION, *?!?.£ FIGHTERS, 

This programed course was designed for training forest fire fightc s 
by providing knowledge of fire behavior. The use of the programed 
material is explained. Units covered in 158 frames include (1) The 
Fire Triangle, (2) Ignition Temperature, (3) Sources of Heat, (4) 
Heat Transfer, (5) Weather Factors, (6) Forest Fuel Factors, and (7) 
Topography, Most of the program frames are illustrated by line 
drawings, A summarized reference of the seven units which reviews 
the essential points presented in the program is included. The time 
required to complete the course is H to 2 hours. This document is 
available as A13.2--F51/45 for 45 cents from Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 20402. 
(JM) 
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PERSON OR ORGANIZATION ORIGINATING IT POINTS OF VIEW OR OPINIONS 
STATED 0 0 NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY 

INTRODUCTION 

TO THE 

FUNDAMENTALS OF FIRE BEHAVIOR 

Produced under the technical direction of the Division of Fire Control, Forest Service, 
U.S. Department of Agriculture in cooperation with Training Systems, Inc., 
12248 Santa Monica Blvd., Los Angeles, Calif., 91125. 

FOREST SERVICE, DEPARTMENT OF AGRICULTURE 

For sale by the Superintendent of Documents, Government Printing Office 
Washington, D.C., 20402 - Price 45 cents 



INTRODUCTION 

INTRODUCTION TO FUNDAMENTALS 

OF 

FIRE BEHAVIOR 

This introductory course is designed to teach you, the fireman, fundamental 
fire behavior terms and concepts. This is important to you because successful 
firefighting is based on a knowledge of fire behavior. Why does a fire bum 
fast? Why does it slow down? Why does it bum intensely at times? Why 
does it bum faster in one direction than another? You must know the answers 
to questions such as these to be an effective firefighter. 

There are many reasons for fires acting as they do. When you finish this 
course you will know the primary factors which influence the start and spread of 
fire. You will learn about combustion, the fire triangle, heat transfer, and how 
weather, fuel, and terrain affect fire behavior. Keep in mind, however, this is 
only a beginning course; it needs to be followed with additional fire behavior 
training. 

The information presented here mokes use of a powerful new training approach, 
programed learning. Small amounts of information ore presented in logical 
sequence and you will make frequent written responses. 

It will take ycu about 1V^ to 2 hours to complete this course. Before starting, 
keep in mind the definition of fire behavior, "the manner in which fuel ignites, 
flame develops, and fire spreads." 

Merle S. Lowden 
Director, Division Fire Control 
U.S. Forest Service 

II 



HOW TO USE THIS BOOK 

This is a programed course which allows each person to learn at his own 
individual rate. It is presented in a series of small steps called "Frames." 
Each frame will present infonnation and ask a question. The answer to the 
question will appear on the next page. 

1. To use this book, read the infonnation and question, and look at the 
illustration. 

2. Write your answer to the question on the answer sheet or on a different 
piece of po'rer. Your answer must be written. If there is a blank, 
write the missing word. If you are asked to make a choice of several 
answers, write the letter of your choice. Follow all instructions in 
answering the questions. 

3. After you have written your answer, turn the page to reveal the conect 
answer in the shaded portion of the next page. 

4. Compare your answer with the correct answer. 

5. Now continue with the next frame. 

6. There are five frames per page. Read through the top frames of each 
page, then through to second row of frames and continue until you 
finish the bottom row of frames. 

7. Each frame is numbered. The correct answer to the frame (on the next 
next page) bears the same number. To be sure that you are reading 
the frames in the proper order, start with Frame 1 and continue to 
Frames 2, 3, 4, etc., until the course is complete. 

A Summarized Reference is provided at the end of this course. It may be 
readily refened to as a review when you have completed the course. 

Ill 
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oxyg«n 

Af^f 

UJ 
And, as we hove said, oxygen a' ne 
cannot produce combustion — 
there must be some 
present. \ 

Malso print it here^ 

IJ 

72 f 

We wi!' first discuss DIRECT APPLICATION OF FLAME, 

A lit match is an example 
of a DIRECT APPLICATION 
OF 

HD" 

j ^ 

We have said that WIND brings 
to support combustion. In addition: 

(a) WIND p.-oduces a pressure due to 
its speed. 

(b) WIND preaure can increase 
burning in one direction. 

dry 

(a) 16 
(b) heated 

105 

Dry are ir /e"ght ond burning. 

3ir 
if a fire begins at the bottom of a slope, 
wliot size of burn will be produced in 
most cases? 

(a) large (b) small (c) none 

(d) not possible to say 



6 f ET 

^Ifjjg'^.. 

(on/ other r«piy 
it inoomK^̂  -' 

In addition to FUEL, to have combostifwt 
we most also have ox/gen. The FUEL 
will bom only if oxygen is present. 

G O TO NEXT FRAME 

A 
htat 

mUSmk 

^ 1 (a) complete f!iis FIRE TRIANGLE. 
(b) the break shows that a substance 

must be at _ _ _ _ ^ _ _ _ TEMP­
ERATURE or it will not start to 
combust and ^___^^__ to born. 

(c) once a substance is burning by 
itself, the which is 
produced will be sufficient for 
the fire to continue. 

ce>y 
oar 

_aT 

Now we see why WIND is important. 
It is a movement of , and this 

contains which 
supports 

—(Draw the Fire Triangle above) • 

imSiA 

© SIZE OF FUELS 

In the Forest Service we think of 
SIZE OF FUELS as being 

Yes, forest fuels are either 
or 

î htof^r rfiW 
(a) Northern 

EXPOSURE 

the 

) hta^$ eonv«ctio(i 
^-h^pd, Igniflort 

of a hill facing to the 

; side of a canyon 

•',' ' / 5 

IMMiMiiiaMia . 

(b) Side of a hill is often called the 
is the __^__ • 

(c) During th(j year, the exposure is most 
dangerous. 

tl 



combustion 

THE FTRE-TRIANGLE 

In order to have COMBUSTION, 
/ and 
ore needed. 

351 The small log is heated with a match. 

CIRCLE ONE 

(a) the log w i l l burst into f lame. 

(b) the log wi l l burn for a few moments with 
a good flame and then be extinguished. 

(c) the log wi l l not burn because the match 
loses a l l of its heat in the a i r . 

(d) the log w i l l not burn since the heat w i l l 
be absorbed along the log . 

^ ^ 

Zml 

Of al l the things making up weather, 
the one which changes most often and 
most quickly is 

GO TO NEXT FRAME 

dangerous 
l i t t le 

I '^l 

Here are relative humidity readings. Circle the ones considered 
dangerous for fire conditions. 

0f̂ '̂  r/) f^ (̂ \̂  rr^ f^ 
\ ^ ^ X4J5/ \ ^ \ 4 ^ \ i j ^ \ ^ / 

Cd) (b) (C) (d) (e) (f) 0) 

JiJ 

southwestern 

The heat from the sun raises the 
temperature of the ground and aerial 
f ue l . This heat reduces the 
in the fuel , which then evaporates 
into the a i ' . 

72i-=ifiT 0 - h 4 - 2 
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HtB. 
OXyCEN 

@ ft tH« comer 

. J ^ 

0 # 0 0 

In 

'^mm'"' 
•-ai>.-I I m i -MlIII MHpl 

GJ 

Here is a diagram marked FUEL. 
Substances which burn are 
called 

-d 
This match will not produce enough 
heat to cause the small log to ^ _ ^ ^ 
Thertt isn't enough heat to bring the 
log up to its 

The thing which changes most in 
weather is the 

(a) Forest fuels when heated lose 

(b) Water vapor in air is a l ^ called ____^^ 

(c) Air with little water vapor is air. 

(d) Dry air has a relative himidity. 

J2d 
in the Forest Service, there is a rule 
which states 

FIRE BURNS FASTEST UPHJLL 

In fact, on a steep slope it burns up­
hill 16 times faster than downhill. 

GO TO NEXT FRAME 

Ttft&E.l!!:^?!!'. ..r-..„' 

IT 



'tWUM 

5 I 

Fua 

it is never possible to have combustior: with­
out fuel. 

What do we coll substonces which bum? 

Answer this question by printing in here —— 
- ^ > . 

Here ai e three woooer. boards. The 
same heat is applied for the same time. 

Board will probably combust and 

contirue to burn without any 
from cinother source < 

You mviy think of WIND as a move­
ment of oir. This _ _ _ _ ^ 
of may be in any direction, 
U P " " D 5 W N or S I D E W A Y S . 

.wind 

•aaMMW 

JOjJ ini I 

(o) Dangerous conditions exist in wooded areas when relative humidity 
is below 

(b)inoitHtr« 
(c)dry 
(d) low{or«fwii ) 

(b) Air is actuali /hen the relative humidity is 95%. 

|%{ ]iJ 
Think about the remorkoble speed of fire 
uphill. It bums 16 times faster going U£ 
the slope than if it burned down the slope. 

Can you think of the two main reasons for 
this? Write: = 



nu 
In order to have combustion, we have 
learned that one thing we must have 
is 

-(print)-
^ > > . 

Board w i l l probably not burn 
because the ^ ^ ^ ^ from the match 
wi l l be carried away due to the 
size of the board. 

Bo&rd 

Air can move in direction. 
WIND is really a movement of 
Air contains _ _ _ _ _ _ _ _ which is 
part of the Fire Triangle. 

(a) 30% 
(b)vt«t 

imrnxmim 

Let us now consider FORES1 FUELS. 

FOREST FUEL FACTORS 

(Y) Size of Fuels 

( 2 ) Arrangement 

(3) Volume 
G O TO NEXT FRAME 

illw"fudl jw tabove 
by convection to 
ignition t imparo-
ture. 

(2) tto(£lation i t 
gr^oter. 

Fil l in the events on the diagram 
start'ng with /y\ 

•••.•SttilSKtiiiStf 

Ll 



GJ 
' ' • ~ ( 

^r,fgî "'s. 

(any other r»piy 

In addition to FUEL, to have combustion 
we must also have oxygen. The FUEL 
will bom only if oxygen is present. 

G O TO NEXT FRAME 

A 
hM» 

^ 1 (a) complete fSis FIRE TRIANGLE 
(b) the break shows that a subs^ance 

must be at _ _ _ _ ^ _ _ _ _ TEMP­
ERATURE or it will not start to 
combust and _ _ _ ^ ^ _ _ _ *o burn 

(c) once a substance is burning by 
itself, the . ^ ^ _ _ _ which is 
produced will be sufficient for 
the fire to continue. 

ttny 
CHr 
oxy8«i 

^ 

Now we see why WIND is important. 
It is a movement of , and this 

contains which 
supports 

"—(Draw the Fire Triangle above)-

O I SIZE OF FUELS 

In the Forest Service we think of 
SIZE OF FUELS as being 

Yes, forest fuels are either 
or 

(a) Northern 

EXPOSURE 

is the 

ima^idf convection 
^j^pdf lotion 

(b) Side of a hill is often called the 
is the . 

(c) During tha year, the 

of a hill facing to the 

; side of a canyon 

exposure is most 

dangerous. 



(b)I0f«|tON 

heavy 

JHT 

{oy #>qposur«, tlop« 
(or side), north 

$>) slope, slope 
(c) southwestern 

There are five Main SOURCES OF HEAT that stgrt fires. 
(1) Direct Application of Flame. 
(2) Direct Application of Embers. 
(3) Electrical Arcing. 
(4) Friction. 
(5) Spontaneous Combustion. 

We will study each of these now. 
1 GO TO NEXT FRAKAF 

Examine these WIND directions. Circle thos^ 
which show the direction WIND can take. 

(a) (b) 

A LIGHT fuel is FAST-BURNING. 
For example . . . 

One fast̂ bumir)g forest fuel is 
leaves. 

These dry LEAVES are 
light in weight and 

FAST BURNING. 

J2U 
STEEPNESS 

(a) Fire travels about times faster upslope. 

(b) On a steep slope, fuel above a fire is 
by the heat of the fire below. 



zs en 

ox^ien 

And, OS we hove said, oxygen a' ne 
cannot produce combustion - — 
there must be some 
present. 

Molso print it here^ 

mmJOj 

7^\ 

3ir We wil' first discuss DIRECT APPUCATION OF FLAME. 

A lit match is an example 
of a DIRECT APPLICATION 
OF 

3ir 

104I 

We hove said that Wl ND brings 
to support combust-on. In addition: 

(a) WIND produces a pressure due to 
its speed. 

(b) WIND preaure can increase 
burning in one direction. 

dry 

(a) 16 
(b) heated 

105 

Dry are ir /e'ght ond burning. 

137 

if a fire begins at the bottom of a slope, 
wliat size of burn will be produced in 
most cases? 

(a) large (b) small (c) none 

(d) not possible to say 



'iSf', • .Tc,̂ '""' 1 

.te>gi;.-->'--.-.'A. 

HflhI 
fail 

mmmmmmm 

Yes, air contains- -(print) 

and this supports the 
combustion of. 

(pnnt> 

This blowtorch indicates that 
one source of Heat is the 
Direct of 

Only one of these bums on flat land would be roused by the WIND 
OS shown. Which is it? 

]06 I Which of the fuels shown ore fa£*-bu.. 't> ? If you believe it is 
fast-burning, copy the name next to the >ctter. 

Va UAVK 

(f). (b). fe) fdj . 

1381 

if o fire begins somewhere midway on a 
slope, the burn vslil be ^ 
(smaller, larger) than if it had started at 
the bottom, 

OXYGEN 

LE 



f'*^\ 

107 I 

M4r f gra» 

Mia^i'lVfca 

Fue" vA ox/gen alone, when combined, 
do not lesult in f ire. 

Something is miising. 

The Fire Triangle is not complete 1 

G O TO NEXT FRAME 

He ̂  glowing embers, blown by /he wind, can fall 
or some dry leaves and sta>. a fire. 

Tha second Source of Heat is DIRECT APPUCATION OF 

From this, we may depend upon 
/•ontrol the shape of the burn. 

to 

The fast-burning fuels are in weight 'nd cause a 
rapid spread of . They also create heat to raise 
the IGNIT ION TEMPERATURE of HEAVY fuels. 

.Mictt̂ '̂ 

D g the thunderstorm shown, o fire is 
starred due to ^^^^ _ _ _ _ _ _ _ _ _ 
near the top of a steep slope. Within a 
short time, a second fire is observed near 
the bottom of the slope. 



1̂ 1 CD" 

The Fire Triangle is complete when we add 

In order for FUEL to burn, both OXYGEN 
and have to be present. 

Ml- 4 4 I 

A lighted cigarette could ignite a dried 
out rotten log. This would be an examp 
of a (Greet application of . 

H«fe is the wind . . . . 
and here is the fire . 

wfmi 

Under normal conditions, 
where do you believe the 
sparks and embers would 
lan3? CIRCLE one or 
more letters. 

J ^ 108 I 

HEAVY fuels are ususally not fast-burning. HEAVY fuels are 
burning. Once a HEAVY fuel is bu/ning, it ignites 
and produces a great amount of heat. 

I3?i 

eiectricat wcing 

1401 The second fire observed near the bottom 
of the alt̂ pe can best be explained by: 

(a) a second bolt has hit at the bottom. 
(b) sparks and embers are carried to the 

bottom by spotting. 
(c) burning logs and cones roll to the 

bottom. 
(d) spontaneous heating. 
(e) conduction. 

12 



t^i nir 

• 'mm' . 

Combustion occurs only when the Fire 
Triangle is complete. 

Complete a l l thic<i parts of this 
FIRE TRIANGLE. (pri.^t> 

in this forest scene, the rider is f l ick ing 
l ive cigar oshes onto quick-burning fue l . 
This illustrates the DIRECT 
OF 

i - * * - , 

i.ii«iii»» 

fhe condition when WIND causes sparks 
and embers to be blown ahead of the 
main f ire into unbumed fuel is called 
spotting. Such new fires are spot f ires. 

GO TO NEXT FRAME 

isir 109 1 Which of the fuels shown ore slow-burning? If you believe i t is 
slow-burning, copy the name next to the letter. 

^ 

>,.>-• , 

U t ' s concentrate now on h i l l and canyon fire beht^vior, since 
the Forest Service is responsible for many large creos which are 
not f lat OT bui l t-up with man-made structures. 

Fires bvirn about times faster upslope than down. 

13 
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M B M ^ 

The Fire Triangle consists of FUEL, 
OXYGEN and HEAT. Combustion 
is produced when al l f^'ee ore 
present. After the f ire has started, 
from where does the additional 
HEAT come? Select one answer 
^rom those shown. — — — . ^ — — 

/ 

CIRCLE THE LETTER WHICH YOU 
BELIEVE BEST ANSWERS THE 
QUESTION: 

a . heat comes from surrounding 
(hnosphere. 

b . heat comes from the f ire i tself. 
c . heat comes from some outside 

source. 
d . heat comes from the oxygen. 
e . none of these. 

^'j; i -46J 

APPUCAtrOK 

The third SOURCE OF HEAT can occur 
when a high tension power line has 
snapped and is dangling on the ground. 
This demonstrates f ire caused by 

ARCING. 

If WIND blows sparks ahead to areas of unbumed 
then i t is l ikely that small fires wi l l start. 

(o)iog 

C# (org* limbs 

immmmrt^ 

16 

FOREST FUELS 

(a) Light fuels are -burn ing. A log is an example of a 
^-buming f ue l . 

(b) Slow-burning fuels produce amounts of 
during combustion. 

(c) Dry leaves are _^^ 
(d) Large limbs are 

-burning and are 
-burning and ere 

fuel, 
fuel. 

The actual speed of f i re on a slope w i l i depend upon ti,3 SIZE 
of fuel : fuel w i l l burn faster than ^ _ ^ f ue l . 
It w i l ' also depend upon CONTINUITY; f u e f ^ c h is patchy 
w i l l burn more than fubl which is 



„ u} 
Kiiir^nuwiTiifi 

the rrw«t correct 

(^h«ot comes 
from the fire Itself. 

Fire results from the proper combin­
ation of FUEL+OXYGEN + HEAT. 
By breaking the Fire Triangle, we 
can stop combustion. One way to 
do this is to reduce HEAT. 

G O TO NEXT FRAME 

mamcAi 

We often think of electric-powered 
equipment in connection with 
electrical arcing. However, 
LIGHTNING produces heat and 
causes many fires. 

Lightning is a form of 
energy and it produces heat and causes 

In this case, the Forest Service has established the control line sho\r . 
Suddenly a WIND increases over 
the burn. Write what you believtf 
could hanoen. 

^ o t 

MU 

(o) hl^, »low 

(c) M . UgN 
<<l)tfcair*Jb*9vjr. 

So far we have talked about the speed that forest ruels burn. 

Light "̂ jels bum while heavy fuels burn . 

In addition to SIZE and CONTINUifY of fuel, we must also 
consider the C p ^ A C T N E S S . If the fuel is 
arranged it will have a small amount of mixed 
with i t , but if it is arranged, then much more 

will be available for rapid burning. 

1 
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?--'y-

To reduce HEAT, the Forest Service 
often uses o liquid which is available 
in most places and is used for washing 
and drinking. is used 
on fires to reduce the HE A t . 

3" 

m? 
\mr. 

So for we hove discussed three SOURCES OF HEAT; (1) direct 
application of , (2) direct application of 
and (3) ___^______^_ arcing. The fourth is hec' caused by 
FRICTION. Moving machi nery which is not lubricated or 
properly cooled wil l produce heat. 

WIND can cause embers to produce fires. 
When the control line is jumped by ;hese fires, then 

has occurred. 

ARRANGEMENT 

The second FOREST FUEL FACTOR that we wil l consider is 
the ARRANGEMENT of the fuel . By arrangement we mean: 

1. GROUND OR AERIAL . 2. CONTINUITY . . . 3. C 0 M P A C T N : 5 S 

GO TO NEXT FRAME 

fooMly 
oxygen 

Also, the position wil l have some control over the speed of 
the fire. Ground fuels wil l bum than 
fuels which have a greater oxygen supply. 

Ui 
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woirer 

One way to reduce HEAT and break the 
Fire Triangle is by applying water. The 
effect of water Is to COOL the fuel and 
lower its temperature. The diagram i l ­
lustrates reduction of heat by the process 
of . The Rr<E TRIANGLE consists of 

flotiM 
emixirs 

.•iactricai 

Suppose that a belt drive is used to 
run a piece of m-chinery. The belt 
slips on the pu l ley . Heat is produced 
due to _ ^ and a f ire can be 
the result. 

« p « * 
spaing 

ll^f 

j ^ 

II3I 

The Forest Service halts a f i re along a l i ne . However, 
i f a comes up suddenly over the burn, i t is possible for 

and to be blown over the __^______ l-"6 
causing • This produces f ires. 

ARRANGEMENT ( 1 . Ground or Aerial) 

Fuel on the ground is cal led 
GROUND fue l . 

GROUND fuel does not have much 
movement of air around and through i t . 

G O TO NEXT FRAME 

-M 

tiowtr 
(Mrtal 

1451 

Use your pencil and, below the heavy l ine , CIRCLE the words which 
stand for high-speed, up-slope f i res. 

POSITION 

Ground 

Aerial 

SIZE 

Ught 

Heavy 

CONTINUITY 

Patchy 

Uniform 

COMPACTNESS 

Tightly Arranged 

Loosely Arranged 

VOLUME 

Large 

Small 



"m^s^ 

Heat can be reduced by 
cooling wÎ H water. How 
would OXYGEN be 
removed? 

CIRCLE ONE 

(a) app'/ing dirt. 
(b) coc/ing with water. 
(c) closing the valve and thereby re* 

moving the fuel. 
(d) none of these. 

^ .̂.>.'<^^! -. %-'4 '-' 

':,M^iM^^:^m^i-\ 

'mMMii^ iv^ 

The fifth SOURCE OF HEAT is Spontaneous Combustion. 

The dictionary defines this as "coming from 
within, or self-acting". In this pail of oily 
rags, we see some paper and wisps of smoke. 
The oil, cloth and paper have combined with 
oxygen in the air to produce combustion which 
caused the fire and smoke. We call this 

combustion. 

.,1 our study of WEATHER FACTORS we have seen H M 
effect of WIND"! 

We will now shidy the effect of TPMPERATURE. 

GO TO NEXT FRAME 

Fuel in the air is called AERIAL fuel. 

AERIAL fuel does allow air to circiate 
around and through i t . 

Air contains 

ii^ 
CANYON FIRE BEHAVIOR 

During the dr thfr beared air and smoke 
well ___^_ tti'« firs* a"d ox>'gen will 
fend the fire from (̂obove, 
below). 

TJT 
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.@ applying dirt. 

^JU 

spofttoneoui 

iMMMMaiMlalMrMMM 

^ \ 

\\4i 

Draw the FIRE TRIANGLC here — 
to illustrate that APPLYING DIRT 
can break the triangle. Be 
careful to select the proper 
side to be broken. 

If a chemical is on a table by itself and 
the sunlight causes a chemical reaction, 
the resulting fire was produced by 

combustion. 

To study temperature in "weather factors" we must briefly rsvt^w 
IGNITION TEMPERATURE. 

A substance is at IGNITION TEMPERATURE when it starts to 
and continues without any from source. 

Air contains OXYGEN. Which fuel will have more oxygen around it? 

(a) ground (b) aerial (c) can't tell 

<»Q^ge» 

rise 
below (or beneath) 

During the night, as the land cools, cold 
air will descend into the canyon along the 
slopes. The fire will change direction 
and go slope into the . 



i I 

Q" 

Î  

If OXYGEN can be removed 
by opplylr>c dirt, then what applying dir 

De done wi can t>e done with FUEL to 
break the Fire Triangle? 

CIRCLE THE MOST CORRECT ONE 

(a) cooling with water. 
(b) closing the valve of a gas line and 

thereby removing the fuel. 
(c) clearing with a bulldozer. 
(d) two of Jhese are correct. 

Combustion, in which heat is created 
from the fuel itself, is called 

We must also review our old friend, 
the Fire Triangle. 

DRAW THE FIRE ;TIIANGLE 

ARRANGEMENT (2. Continn / ) 

By CONTINUITY, we mean; 
is the fuel connected — UNIFORM • 

l^K 
. . . or is the fuel 
not connected •—-
» PATCHY 

GO TO NEXT FRAME 

A canyon is a deep valley with high, steep 
slopes. Here is a norrow canyon. The wind 
causes turbulent, or confuseH, drafts as it 
blows across this canyon. 



201 Answer is ( d ) ; 
two of these are 
correct. 

(bXclosing valve of 
gas l ine, removing 
the fue l . 

and 
(c) clearing wi<h a 

bullbuzer. 
are correct. 

21 I 

Closing a gas valve and clearing with 
a bulldozer are examples of 
he Fire Triangle by removing the 

::ir 
Draw the triangle here­
to illustrate this. 

spontaneous 
combustion 

We have learned that HEAT is necessary for combustion. The 
Fire shows this is t rue. We have learned that 
heat is produced by fuels on fire but the fuel must be hot enough 
to burn by itself — - i t must be at temperature. 
Finally, we just learned there are f ive sources of . 

84 \ 
wmmmmmm JH 

The weather can make i t easier for fires 
to start. The sun can heat the T.el and 

its temperature. This is 
heat transfer by . 

mi^ 

m] 

if the fuel is connected i t is __^_____^___ while i f 
i t is spread out and connei ted i t is patchy. 

149 

Here is a wide canyon. Notice that 
the wind across i t normally is steady 
and the violent up and down drafts 
are absent. 

r.-'Dw Chm^u 
-O TO NEXT FRA^^E 

TK 

\ 
\ 
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M.. 

:^-y«wi 
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Combustion may be stopped by: 

(a) 
(b) 

the HEAT; ̂ __^____ is often used for this, 
the FUEL; in a forest area this is sometimes 

accomplished by using a 
(c) _ _ _ _ _ ^ _ _ _ •h^ OXYGEN; in a mountain area this 

consists of dirt. 

Five sources of HEAT that cause fires ore: 

(1) 
(2) 

(3), 

(4) 

(5) 

The sun or a hot wind con 
and cot̂ se its ^ _ ^ 

the forest fiie} 
to increcM. 

The continuity of this fuel C :C> 
IS 

Air currents in a canyon are similar to 
water currents in a river. Here is a 
diogrom of currents in a rivet. Notice 
the whirlpools near the sides •» the water 
becomes turbulent and confuted. 

GO TO NEXT FRAME 

22 
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(Q) rMiuctng; 
woter 

0>) removing; 
b(iil<bzer 

(?^ r«ncf\Anai 

(1) Dfrect Application 
of Flame. 

i2) Ofract ^ l icaHon 
of Gmb«rs. 

( $ Etectrfcot Arcing. 
(4) ^icHwt. 
( ^ SptHMonaous 

Cotmnflrtton* . 
mmmmfm 

tMf^lMWOturA 

iisl 

We ore now ready to discuss IGNITION TEMPERATURE, IGNITION 
TEMPERATURE is the temperature of a substance at which ii '.vill 
ignite and burn. 

Every substance has an IGNITION . 
At this the substance w'li burn. 

Let us examine HEAT TRANSFER, now. 

HEAT is a form of energy which can be 
moved or transfeired from one subsfocce 
to another. In this example, a hot iroi-« 
is transferring HEAT tc cold sofdeTl The 
solder is heated and it melts. 

GO TO NEXT FRAME 

, MOT 
*. SOlOEKlNGr 
I IRON 

Wh^n a WIND blows across Forest areas, 
the fuel becomes dried-out. The wind 
actually causes the moisture in the fuel 
to leave by evaporation. 

GO TO NEXT FRAME 

uniform 

ARRANGEMENT (3. Compactness) 

The COMPACTNESS of a fuei refers to 
whether it is TIGHTLY ARRANGED and 
has liHie oxygen in with it, or LOOSELY 
ARRANGED with a large amount of oxy­
gen mixed with i t . 

GO TO NEXT FRAME 

TieHTLY 
ARRANGED 

LOOSELY 
ARRANGED 

And here is a canyon of the same shape. 
Wind blowing along, through it , produces 
turbulent currents and confused drafts. 

Think what this can do if a fire starts on 
a slope 1 

GO TO NEXT FRAME 



^^^^iM 

-3 

OJ 

TEMPERATURE 
. temperature 

:ii 

Spruce shavings ignite at 5C0'*F, 
This is the TEMP­
ERATURE of spruce shavings. 

SPRUCE SHAVINGS 

^ 500OF 

HEAT is TRANSFERRED in three ways: 

1 . Radiation 

2 . Convection 

3 . Conduction 

G O TO NEXT FRAME 

87l 88 

Sun Will forest fuel and _______ ••» temperature. 
Hot wirid will remove from the forest fuel. 
Together, these wiil bring the fuel temperatt're 
to its IGN IT ION TEMPERATURE. 

120 

Loosely arranged fuel has a amount of 
It is not as mixed with i t . It Therefore bun ŝ 

COMPACT as tightly arranged fuel . Tightly arranged fuel has 
a amount of mixed in with i t . 

151 1^ 
If wind blows across a narrow canyon, the currents will be 

same wind across a wide canyon will 

se calmer. 
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IGNmON 

The IGNITION TEMPERATURE is the temperature of 
a substance when it just starts to . 

3J ^ 

The sun is hot and the HEAT which 
leaves the sun travels to the earth. 
It heats the earth. This is an example 
of RADIATION. 

GO TO NEXT FRAME 

Zm 

heat 
increase (or raise) 
moisture 
cl<we (or up) 

We have said many times that the Fire Triangle consists 
of , , and 
Air contains 

120 I 

large 
oxygen 
quickly 
small 
oxygen 

152 I 
• • • • • •a 

Fuel with large air spaces between particles is called 

.jrbulent 
(or confused) 

If wind blows along and through a narrow canyon, the currents 
are simi'ar to water currents in a ______ .^ ^̂  *^8 same shape. 
The air currents will be and a fire on a slope will 
have large amounts of ^fsd *o it and probably 
produce sparks and then fires. 

25 
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bvm 
muMmmmm 

.JH. I 
Look at the themtonieter. It reads 

This is spoken as "800 degrees Fahrenheit". 
The abbreviation for degrees is , and 
for Fahrenheit it is 

800 F 

89i 
mmmmm 

^ » | 

In radiotion, the hot substance does not 
have to be i" direct contact with the 
cold substance. The heat is transferred 
through the air. 
Heat which is transferred through the air 
from one substance to another is an ex-
cmpie of . EARTH 

fuel 
oxygen 
heot 
ox)^efl 

jm 

Air contains oxygen and it-la 1 1 - 7 f 1 WMK VAPOft*̂  

I ^ . J oi'sr-»«i(«*--"-»* * * / T ^ 
also contains < ^^•*'*.-^ ' ' 

We will be studying the WATER VAPOR v. f»nia»-- t -r»^. 

in Qir . 

•MMIIMK 
G O TO NEXT gPAME 

J22J 

iooseiy aiKm(^d 

1531 
MMMMM 

liver 
turbulent 
oxygen 
spot 

Loosely arranged fuel is compact than 
'f ?l . 

— T 

Elec'rical arcing at high elevatioru 
results from storms and the _ _ _ _ ^ _ _ 
they produce. This is almost always 
fol lowed by thunder. 



„ ,g8| 

80(f F 
(if F f» left OMt, 
the ao$W4r is 
Incorrect) 

o 
F 

Regular gasoline has an IGNIT ION TEMPERATURE 
3f about 700° • 

(spell out) 

The FUEL in this illustration is not 
at Its 
and therefore will not 

aiz'E 

even though both HEAT and ar» present. 

3" 

, radiation 

122 I jiT 

less 
tightly orranged 

lightning 

In the Forest "" v ice, two-way radio is 
used to commui.iuwte. Radio energy is 
transferred through tha air from one 
radio unit to ancther. 

Radiation of KcAT is transferred through 
the t'rom one substance to 

WATEP VAPOR is invisible in the air . WATER VAPOR is 
moisture in the air which is around us. 

Con we see water vapor in the air? (Yes, No) 

© VOLUME 

Finally, we come to the third Forest ?uel Factor, the VOLUME 
of forest fuel. You recall that once a fire begins, it produces 
its own so combustion may continue. Therefore, more 
fuel is used, more oxygen is used, more heat is produced, and 
so on! If 0 large VOLUME of fuel is available, the fire will 

in size. 

At very high elevations, more fires 
are caused by these stonts and the 

they produce than 
by anything else. 
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FohfenheJt 
IGNITION 
TEMPERA, URE 
bum 
OXYGEN 

28 f (T) A FUEL <$ raised in temperature 
by applying HEAT. 

(2) AL soon as i t starts to bum, the 
HEAT *s removed. 

(3) VWth HEAT removed, the fire 
goes out. 

The FUEL was not really at IGNITION TEMPERATURE. 
it must continue to burn using its own HEAT to b^ at 
IGNITION TEMPERATURE. 

GO TO NEXT FRAME 

air 
wiothisr 

JJ 

The second way that HEAT may also be 
TRANSFERRED is by convection. In this 
diagram we see the movement of hot air 
and smoke from the fire rising along the 
h i l l . The hot air heats the bush. This is 
an example of heat transfer by convection. 

HEM BUSH 

GO TO NEXT FRAME 

- ^ 

No 

, |2?f 

The meter is measuring a "moist" a:r, 
but notice i t is ncf "wet" air. 

Water vapor is __________ ' " ***• 
air . The amount wi l l change nom 
day-to-day. 

The meter 

hMt 
JncrMie 

Now, combine all of these ideas on FOREST FUELS to complete 
thisr When we talk of fast-burning fuel we also mean 
fuel. If fuel is connected continuously i t is , while 
if i t is separated i t is . A compact fuel is called 

because i t hos very little 
If o large mixed with i t . 

fire wil l enlarge. 
of fuel is available, the 

nil At very high elevations, 
usually occur because: 

smaller fires 

lightning 

(c) fuel is uniform. 
(b) fuels there are less likely to combust 

because they hold moisture. 
(c) not true ~ larger fires occur. 
(d) none of the above. 

UL 
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Zm 
^mmmmmmmmm't^ 

IGNITION TEMPERATURE is when FUEL 
and continues to 

without adding 
source. 

from an outf'de i-

^ 

(•,vi If air is warm and it moves to another location — then 
gives off some heat to the surroi'inding area, this is 
heating by . 

y2| 
mummmmUDiit 

Air which hot little water vapor has a 
low _____________ content. It is 
dry air. 

moifture 

tmmmm 

light 
unifbm^ 
patchy' 
tightly omnQfKt 

ml 

The last topic in this INTRODUaiON TO THE FUNDAMENTALS 
OF FIRE BEHAVIOR will deal with the physical features of the 
earth's surface . . . this is known as topography. This is easy to 
remember since it refers to the "top of" the earth —-
topo-^raphys topography. 

GO TO NEXT FRAME 

VERY HIGH ELEVATION 

(a) The size of fires at very high elevations is 
Thislslue to the which holds its 

(W 

(b) The main cause of fire at very high elevations 
is 

UL 
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tvrm 
bum 
i^BQt 

From the chart, what can you 
conclude about the IGNIT ION 
TEMPERATURES of different 
FUELS? (write) 

FUEL IGNIT ION 
TEMPEftATlJRE * 

Woolen Blanket (roll) 
Short-Leaf Pine (shavings) 
Spruce (shavings) 

400° F 
440OF 
500O F 

(* approximate) 

- ^ 

convecHon 

9«i| 

The hot air heater you see is 
transferring heat by 

water (or mcisture) 

j iT 

The measuring of the amount of water 
vapor in the air is called finding the 
relative humidity. It is in % 
(PERCENT). 

G O TO NEXT FRAME 

J26j 

Here is a h i l l . The side of the hill facing 
the south is called the southern exposure. 
Therefore, the side facing the north is 
called the exposure, ̂ he 
side facing east is the 
exposure, and the side facing west is the 

exposure. 

158 I 

(a) small, fuel, 
moisture 

(c) lightning (or 
electrical arcing) 

Well, sir, you have just completed 

"INTRODUCTION TO 
THE FUNDAMENTALS OF FIRE 

BEHAVIOR" 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT- Plant Growth and Classification 

TOPIC, Respirai ion 

OBJECTIVE To learn about the process of respiration and to study its relation to 
photosynthesis 

INTRODUCTION, All cells must car ry on respiration in order to stay alive Most of us 
understand less about the process of respiration in the plant as compared to our know­
ledge of respiration in the animal. Vet the processes are very similar in the animal 
and plant cell 

-ZFERENCE, 

QUESTIONS 
or 

ACTIVITIES 

Required; 
Ql92 Production in the South, Klingman. pp 29-32 

1 Define respiration 
2 What two mater ials a re formed when food is decomposed with the 

addition of oxygen? 
3 How much do the chemif u equation for photosynthesis and respiration 

differ? 
4, What gas do plants release at night? 
5 What are the raw mater ials needed for respirat ion? 



311 

different 

_32j 

Woody fuels of the forest have different 
temperatures. 

GO TO FRAME 3 3 . PAGE I 

conduction 

Î  

64! HEAT TRANSFER: 

(a; from a far-aw^, object, such as from the sun, is transfer 
by 

(b) due to a heated substance moving, such as heated air, is 
by . . 

(c) inside an object, such as from the hot end of a log to the 
COJI end, is by . 

<ky 
woter 

^ 

If the relative humidity is 80%, the air 
and has considerable IS 

JMI 

exposure 
we t̂ 

A common term for "'<ide" of a hill or 
of a canyon is SLOPE. 

A SLOPE is the of a h i l l . 
The side of a canyoii is also the 

zr 



SUMMARIZED REFERENCE 

1 . ' THE FIRE TRIANGLE 

The act of bu.-ning is called COMBUSTION. 

In order to have combustion, FUEL, OXYGEN and HEAT are needed. 

Needed for Combustion Breaking the Fire Triangle 

Fuel Constructing a f ire line 

Oxygen Apply dirt 

Heat Cool by applying water 

2 . IGNITION TEMPERATURE 

The IGNIT ION TEMPERATURE is the temperature of a substance at which i t w i l 
ignite and continue to burn without adding heat from an outside source. 

Different fuels have different ignition temperatures. 



(1) Direct Application of Flame 
(matches, blowtorch) 

(2) Direct Applicaticr. of embers 
(lighted cigarette, cigar ashes) 

(3) Electrical Arcing 
(snapped high tension power l ine, 
lightning) 

(4) Friction 

(slipping pulley on machinery, 
moving machinery) 

(5) Sponta^eol ^omi.. stion 
(pait - :if .-ds) 

34 



(1) Radiation 

Heat is transferred frorn its source, through 
the air, to an objec^. 

EARTH 

(2) Convection 

Heat is transferred by the movement of hot 
air and smoke rising and heating the fuel 
above. 

HEff 
TMNSEII-

(3) Conduction 

Heat is transferred within the fuel, or from 
one fuel to another, by direct contact 
(from the hot point to the cold point). 

(1) Wind 

Wind is a movement of air. This air contains oxygen which supports 
combustion. 

Wind pressure con increase burning in one direction or another. 

Wind can blow sparks and embers ahead of the main fire into unburncd 
fuel. This is called SPOTTING. Such new fires are called spot fires. 

(2) Temperature 

The sun or a hot wind can heat the forest fuel and cause its tempera­
ture to increase. As the fuel temperature approaches the ignition 
temperature, less heat is required to start a f ire. 

35 



(3) Humidity 

Humidity is moisture. 

Relative humidity is the amount of moisture in the air. 

Moisture in the air is called Water Vapor» 

The measuring of the amount of water vapyr 
en the air is coiled finding the relative 
humidity. It is in % (PERCENT). 

Wind blowing ocross forest areas will dry out the forest fuel by causing 
the moisture in the fuel to leave by evaporation. This mokes the forest 
fuel more susceptible to burning. 

(1) Size of Fuel 

in the Forest Service we think of size of Fuel as being light or heavy. 

0 . Light fuel is fast burning. 
(examples: dry leaver, dry grass, tree needles) 

DRY L»VES 
T M I 

b. Heavy fuel is slow burning. 
(examples: logs, tree stumps, large limbs) 

LM?t>t l ines 

36 



(2) Arrangement 

The arrangement of fuel also determines how fast the fuel will bum doe 
to the oxygen in the air around i t . The more oxyjjen around the fuel, 
the faster it will burn. 

a . Ground or Aerial 

2 Ground fuel will burn slower, 
(less air around it) 

2 Aerial fuel will burn faster, 
(more air around it) 

Continuity - by continuity we mean, is the fuel: 

1 Uniform (fuel connected) -
fast burning. 

2 Patchy (fuel not connected) -
slow burning. 

c . Compactness - by compactness we mean, is the fue': 

2 Tightly arranged - slow burning. 

TI6HTiy 
ARRANGED 

2 Loosely arranged - fast burning. 

(3) Volume 

LOOStW 
ARRANCn) 

With a large amount of fuel available, the fire will burn with large 
amounts of heat. 

37 



Topography deals with the ph).<cal features of the earth's surface. 

SLOPE - is the "side" of a h i l l or canyon. 

( i ) Exposure 

The southwest exposures receive most of 
the sun during the year. It is the most 
hazardous exposure, since i t also receives 
the most heat. 

(2) Steepness 

On a steep slope, fires burn about 16 
times faster upslope than down. 

(3) Canyon fire behavior 

Wind across a wide cunyon is normally 
steady and the violent up and down drafts 
are absent. 

Wind across a narrow canyon causes 
turbulent, or confused, drafts. 

WIND 

If wind blows along and through a narrow canyon, the currents are similar 
to water currents in a river of the same shape. The air currents wi l l be 
turbulent and a fire on a slope wi l l have large amounts of oxygen fed to 
i t and probably produce sparks and then spot f ires. 

38 



(4) Very High Elevation 

The main cause of fire at very high elevation is lightn'-^g, 

Usually the size of fires at very high 
elevations is small. This is due to the 
fuel which holds its moisture. 

•MiUWiiJ • • 1 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Constructing Maintaining, and Usmg Structures That Aid Plant Growth 

TOPIC, Humidity and Watering 

OBJECTIVE To become familiar with the effect of humidity on the development of 
plants and to learn how to determine water requirements 

INTRODUCTION Humidity, moisture found in the air , and the amount of soil water 
can greatly affect the growth of plants Overwatered plants will be stunted, yellow 
in color, and defective in root development The amount of humidity can reduce the 
food production process of the plant or cause excessive wilting 

id .'iRENCEl^ 
Required 
1 The Ball Red Book. George J Ball, Inc pp 111-114 

QUESTIONS or ACTIVITIES 

1 What means of watering is best for commercial pot plant crops ? 
2 How a re the majority of bedding plants watered? 
3 What a re three disadvantages of an overhead watering system in a greenhouse? 
4 Explain how a Rainbird-type nozzle system operates? 
5 Explain how the Skinner irrigation system operates 



COURSE OUTLINE 

DEVELOPED BY STATE ADVISORY COMMITTEE 
ORNAMENTAL HORTICULTURAL OCCUPATIONS 

Unit I Introduction to Horticulture 1. Horticulture as an Industry 
2. Exploring Occupational Opportunities 

Unit II Plant Growth and 
Classification 

1. 
2. 
3. 
4. 

5. 
6. 

Introduction 
Photosynthesis 
Respiration 
Water Absorption and Loss— 
Nutrient Absorption—Movement 
of Water and Nutrients in the Plant 
Plant Food 
The Plant Kingdom 

Unit in Constructing, Maintaining, 
and Using Structures that 
Aid Plant Growth 

;3' 

Unit IV Plant Growing Media 

1. Types of Greenhouses 
2. Si ze and Arrangement of 

Greenhouses 
3. Cooling the Greenhouse 

(Summer and Winter) 
4. Heating the Greenhouse (Space 

and Bench Heating) 
5. 
6. 

7. 
8. 
9. 
0. 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 

Winter Protection Structures 
Structures for Summer Heat 
Protection 
Humidity and Watering 
Ventilation 
Lighting 
Wiring and Electrical Controls 

Origin, Composition and 
Importance of the Soil 
Soil Moisture 
Soil Mixtures 
Mulches and Their Use 
Fertilizer Nutrients 
Soil Organisms 
Soil Sterilization 
Growing Media Other Than Soil 



Unity Plant Propagation 

H> 

1. Introduction to Propagation 
2. Propagation from Cuttings 
3. Propagation by Layering 
4. Propagation by Division 
5. Propagation by Grafting and 

Budding 
6. Propagation from Seed 
7. Developing a Plant Breeding 

Vocabulary 
8. Plant Selection and Fundamentals 

of Plant Breeding 
9. Heredity 

10. General Breeding Techniques 

Unit VI Nursery Plant Production 1. Transplanting Ornamental Trees 
and Shrubs 

2. Care and Maintenance of Plants 

Unit VII Floral Crop Production 1. Introduction to Floral Crop 
Production 

2. Growing Annuals 
3. Perennials 
4. Bulbs 
5. Characteristics, Identification, 

and Use of Important Pot Plants 
6. Poinsettia 
7. Chrysanthemum 
8. Geranium 
9. Hydrangea 

Unit Vm Establishing and Caring 
for Lawns 

1. Turf Grasses for Texas 
2. Establishing a New Turf 
3. Managing an Established Turf 
4. Turf Problems 

Unit IX Controlling Plant Insects 
Plant Diseases, and Other 
Pests 

1. Causes of Plant Diseases 
2. Identifying Plant Diseases 
3. Application and Safety Precautions 

of Horticultural Chemicals 
4. Controlling Stem, Branch, and 

Trunk 
6. Controlling Root Diseases 
7. Controlling Diseases Affecting 

the Entire Plam 



Unit IX 

^r 

UnitX 

Controlling Plant insects , 
Plant Diseases , and Other 
Pests (continued, 

Operating and Maintaining 
Horticultural Equipment 

8 ConT-olling Lâ An and Ta:i Difceases 
9 'dentifvmg Plant and Soil .nsects and 

Methods of Control 
10 Nemaodt^s 
:il Control of Mol^<^, GoQhefs, Pi . 'ds . 

Deei , and Ants 
12, Controlling Weed? 

1 Principles .S 'd *o P/ev-^n* Personal 
Iniurv and Fiist A'd P^incioles 

2 Selecting and Maintaining 
Hoff.icuhi/.*al Hand Toolfr 

3 Maintaining Small Powe/ Equipmen* 
4 Operating and Maintaining Lawn 

Mowers Safel- JL'^A Effectively 
5 Operating Bota; v Tillers Saf^lv 

and Effectjvelv 
6 Operating Garden Tracrors Safely and 

Etfe(?tiveh' 

Unit XI Developing and Maintaining 
the Landscape 

U 

1 
2 
3 

5 
6 
7 

Introduc'io" *o Home Lardscaoing 
Selecting \h'^- 8i-'-' 
Scheduling Landscaot Davel j^ment 
and Beginning Plans 
Anaiv^lng P'oM«=^ms and Determining 
Needs 
Develowng the Landscape Plan 
SeJ'^cting Plants 
Grading. Drainage and Landscace 
Struc^wres 

Unit XII Merchandising Horticultural 
Plants and Supplies 

1 Developing Personal T'^aits 
2 Display mg 
3 Advertising 
4 Labeling and Pricing 
5 Understanding C'i&tomei s and 

Making Sales 

l_ 
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REQUIRED REFERENCES 

HORTICULTURAL OCCUPATIONS 

1. Basic Gardening Illustrated. Lane Book Company, Menlo Park, Calif., $1.95 

2. Klingman, Glenn C , Crop Production in the South (State Adopted Text), 
John Wiley & Sons, Inc., 1957, New York 

3. Nelson, Kennard S., Flower and Plant Production in the Greenhouse, The 
Interstate Printers and Publishers, Inc., Danville, Illinois, 1966, school 
price (single copy) $4.20, two or more $3.80 each 

4. Staff of George J. Ball, Inc,, The Ball Red Book, U.S.A. 11th Edition, George 
J. Ball, Inc., West Chicago, Illinois, 1965, $3.50 

Texas Agricultural Extension Service Bulletins 

5. DeWerth, A.F., "A Planning Guide For Home Landscaping", B-980, College Station, 
Texas 

6. DeWerth, A.F., "A Selected List of Woody Plants for Texas", MP-455, College 
Station, Texas 

7. DeWerth, A.F., "Modern Pruning Methods", B-997, College Station, Texas 

8. Home, Wendell C , "Texas Guide for Controlling Diseases on Ornamental Plants", 
MP-574, College Station, Texas 

9. Home, Wendell, C , and Harlan E. Smith, "What You Should Know About Plant 
Diseases", B-995, College Station, Texas 

10. Newton, W.H., P.J. Hamman, and M.J. Meisch, "Texas Guide for Controlling Insects 
on Ornamental Plants", L-199, College Station, Texas 

11. Novosad, Albert C , "Home Lawns", B-203, College Station, Texas 

12. Smith, Harlan E., "Identifying Plant Diseases", MP-512, College Station, Texas 

Texas A!^ricultural Experiment Station Bulletins 

13. DeWerth, A.F. and R.C. Jaska, "Greenhouse Cooling", MP-163, revised. College 
Station, Texas 

14. Sorensen, H.B., A.F. DeWerth, and E.R. Jensen, "Production Methods and New 
Markets for Texas Florist Crops", B-900, College Station, Texas 

Others 

15. Butler, J.D. and N.F. Oebker, "Plant Breeding As A Hobby", C-817, Extension 
Service in Agriculture and Home Economics, Univ. Ill, Urbana, Illinois 

16. Cathey, Henry M., "Growing Annuals", Home and Garden Bulletin No. 91, USDA 

17. DeWerth, A.F., "Horticulture Perlite", Texas Agricultural Progress, TAP-256, 
College Station, Texas 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Introduction to Horticulture 

TOPIC Horticulture as an Industry 

OBJECTIVE To become aware of the importance of Horticulture and to develop 
an understanding of the fields of study involved 

INTRODUCTION, Horticulture is an important branch of agriculture The first de­
finition of horticulture limited the field to cultivation of gardens Flowers, vege­
tables, fruits and ornamentals that were grown primarily in 'gardens soon acquir­
ed the name of "horticultural plants" m contrast to "field crops" such as corn and 
cotton We now think of horticulture as the production of flowers, vegetables, fruits, 
and ornamentals in the garden on a large scale basis It also includes the many ser­
vices which are auxiliary to the production and marketing of horticultural crops. 

REFERENCES Required 
1 Infoi'mation Sheet, "Horticulture as an Industry" 

QUESTIONS 
or 

ACTIVITIES 

1 With what type of crop is the oloriculturist concerned? 
2 With what type of crop is the pomologist concerned? 
3 What four major types of crops a io included in hort iculture? 
4 In which group of fruits do grapes belong? 
5 In which group of fruits do apples belong? 
6 What caused the expansion of vegetable growing? 
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on 

HORTICULTURE AS AN INDUSTRY 

There are three major fields of horticulture Floriculture is the cultivation and manage­
ment of ornamental and flowering plants Landscaping has also become an important junc­
tion of the floriculturist Pomology is the science and practice of fruit growing Oleri­
culture is the production, processing and distribution of vegetable crops 

Floriculture was well developed thousands of years ago by the civilizations of Asia Their 
beautiful gardens required much knowledge and skill A landscape designer must havs a 
knowledge of the principles of design along with a thorough understanding of plants Plant 
breeding has become very popular in the floriculture field. Patience and care are needed 
in this tedious task of developing new and improved plants 

Pomology is a very demanding field Fruit trees are under constant attack from dise.ises 
and insects The fruit producer must be able to control these pests effectively. The po-
mologist also has to have a thorough understanding of plant growth There is a great deal 
of specialization in the field of fruit growing Many choose to work only with citrus, others 
concentrate on small fruits such as grapes, and still others deal with deciduous tree fruits 
such as apples There are countless jobs to be found in the field of pomology 

Olericulture is a gigantic enterprise that is quite distinct from any other phase of plant 
production The annual farm value of vegetable crops in the United States is well over a 
billion dollars The big expansion in the vegetable industry was due primarily to an in­
crease in production of out-of-season vegetables in the South and West The production, 
processing, and marketing of this huge crop requires a great number of personnel 

As we can readily see, horticulture is a giant industry. If you are interested in plant 
growing and are willing to work hard in gaining new knowledge, a good future awaits you 
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HORTICULTURAL OCCUPATIONS 

UNIT: Introduction to Horticulture 

TOPIC; Exploring Occupational Opportunities 

OBJECTIVE: To develop an understanding of the requirements of some specific 
occupations and to determine the factors to consider in selecting an occupation 

INTRODUCTION: This lesson is designed to help you decide upon an occupation in the 
field of horticulture In this lesson we will explore only five major occupations, all 
of which are available to cooperative par t - t ime students in agriculture. In addition, 
instructional materials have been prepared for these occupations to assist you in de­
veloping into a skilled worker with potential for advancement m your chosen occupation 

In recent years the need for trained workers in these occupations has in­
creased greatly. If you like the work and apply yourself on the job and in your studies 
a world of opportunity awaits you 

REFERENCES: Required^ 
1 Information Sheet, "Exploring Occupational Opportunities" 

Supplemental 
2 Handbook of Agricultural Occupations", Hoover 

QUESTIONS 
or 

ACTIVITIES; 

1, List the steps of advancement in a horticulture career 
2 If possible, what is the best way to answer self appraisal questions 

concerning a certain job? 
3 If you wanted a horticultural job which allowed you to work both in­

side and outside, which would you choose? 
4 Prepare a list of businesses in your community which ra ise o r sell 

horticultural products 
5. Study the 18 factors to consider in selecting a job and be prepared 

to apply these factors in selecting your occupation 
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EXPLORING OCCUPATIONAL OPPORTUNITIES 

The selection of a vocation in horticulture is similar to that of other fields Basic questions 
arise in the mind of the person who is trying to select a vocation These questions or factors 
must be dealt with before a satisfactory selection can be made The following list points up 
some of these questions 

Factors One Should Consider in Selecting a Job 

1 What is the nature of the work? What kind of jobs will 1 be expected to do? 
2 Does the occupation require chiefly mental or physical effort? Will my healtji allow 

me to do this work? 
3 Is the work inside or outside work, or both? 
4 What are the working conditions? With whom will I be working? 
5 What personal qualifications are required for entry into the occupation? 
6 What are the educational and training requirements for the job? 
7 Is there opportunity for doing a variety of jobs? 
8 Will the work require considerable travel and time away from home? 
9 What financial earnings can one expect ? 

10. Are any fringe benefits provided by the business? 
11 Is there a great deal of risk involved in performing the job? 
12. What security and benefits are offered in the occupation? 
13 Are there opportunities for advancement and self-betterment? 
14. Is the employment on a regular or seasonal basis? 
15. Does one work regular hours? Eight ten, or twelve hour day? Day or night shift? 
16. Is there stability of residence or must one make frequent moves? 
17 Will the job necessitate that one get along well with others or will one work pretty 

much alone? 
18 How much personal expense is involved in clothing, transporation and meals? 

Another very important question in the selection of a vocation is that of advancement 
Usually a person who cannot advance in his chosen field will become unhappy and fail to 
do his best. This question should be investigated before choosing a vocation in the field 
of horticulture. 

The opportunity for advancement is fairly good in this field The following sketch demon­
strates an example of the possible steps in the advancement of the horticulturist who applies 
himself to his work 

Advancement in Horticultural Occupations 

1 Laborer 
2 Foreman or Supervisor 

3 Assistant Manager 
4 Manager or Owner 
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As you can see from this example, application, education and experience can determine 
the speed and degree of advancement 

Probably the most important question of all is, "am I personally suited for a career in 
horticulture"? It can only be answered after you have investigated the field and have a 
good knowledge of what it is and what it offers The answer probably lies in self appraisal 

This self appraisal can be achieved bĵ  asking yourself the following questions, 
1 Do I prefer working with things? 
2 Do I prefer working with facts, figures, and ideas? 
3. Do I have a love for growing things? 
4 Do I like to work with people? 
5 What kind of work experiences have been most enjoyable to me? 
6 What kind of work would I like to be doing five, ten, or fifteen years from now? 
7 Will my health permit me to make the choice I want? 

Probably the best way to determine the answer to these questions is by actually working on a 
job for a while However, this cannot always be done Circumstances do not always permit this] 

There are other good v/ays to determine some answers Your fondness for certain subjects 
in school, your interest in certain activities, study of the field of horticulture, talks with 
your teachers, guidance counselors and others may indicate interests and abilities that will 
help you to partially answer the questions Such things as cooperativeness, willingness to 
work, dependability; willingness to assume responsibility resourcefulness and self-reliance 
are all basic qualifications that you will need in ornamental horticulture as well as other 
occupations 

A close look at some of the jobs in horticulture will reveal many opportunities and require­
ments As you look at each job try to decide if you are interested and qualified 

Job Title - Greenhouse Worker 

Job Description 

A greenhouse worker grows plants in an artificially heated glass or plastic greenhouse. 
The plants grown may be vegetables or flowers, and the work may include the propaga­
tion of trees or ornamental shrubs from seeds of cuttings Greenhouse specialties in­
clude producing out-of-season vegetables such as tomatoes, cucumbers, or leaf lettuce, 
producing cut flowers or pot plants, growing bedding plants for sale, or starting plants 
for outdoor nursery beds In many cases a greenhouse is a part of a nursery operation 
In such cases, a worker may be performing the duties of a nursery worker as well as 
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those of a greenhouse worker An employee in the greenhouse screens, mixes, 
sterilizes soil, and places it in growing containers He sows seeds, starts cuttings, 
and transplants seedlings and plants He waters, feeds, weeds, thins prunes, and 
sprays growing plants He may control the greenhouse temperature and humidity. 
He also maintains the greenhouse structure and equipment He should know the names 
and the culture of the plants with which he works. 

t)ob Title - Nursery Worker 

Job Description 

A nursery worker grows seedlings and plants for landscaping, fruit farming, and forest 
replanting. He may work in one of several kinds of nurseries. Some nurseries specia­
lize in producing fruit trees and small fruit transplants, rome in ornamental trees and 
shrubs, and some in forest replanting materials Some nurserymen operate greenhouses 
and produce their own seedlings and plants from cuttings Some produce planting stock of 
two or more major lines of plants, trees, or shrubs 

A nursery worker prepares seedbeds, plants seedlings, weeds, cultivates, fertilizes, 
waters, prunes, and performs other cultural practices such as spraying and grafting 
He digs, grades and packs plants for shipment He may cut, lift, and lay sod He 
transplants shrubs and trees, and in a tree nursery, gathers and processes forest tree 
seeds He helps with the maintenance and repair of buildings and equipment 

A nursery employee assists customers in selecting plants for home landscaping He 
also makes recommendations on maintenance to the customer and may work at a nur­
sery where he will be required to make periodic checks on customer's lawns and to 
maintain the beauty of the landscape 

Job Title - Garden Center Employee 

Job Description 

A garden center employee performs many jobs including caring for ornamental plants, 
moving plants and supplies into selling areas, arranging plants and supplies for display 
purposes, and selling the various products handled by the garden center A garden 
center may be part of a large retail store, a part of a nursery or greenhouse operation, 
or a retail establishment separate from any other business 
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! 

The work of a garden center worker includes cleaning, stocking, and arranging garden 
supplies on shelves, counters, and in vindows He cares for ornamental plants by 
watering, feeding, trimming, spraying, and controlling temperatures T 'e worker un­
loads and unpacks supplies as they arrive from wholesalers, loads orders on trucks, 
makes deliveries, and loads orders into customer's cars He gives information to 
customers on care of plants, care of lawns, plant varieties, and merits of different 
garden supplies and equipment 

Job Title - Assiatant Groundskeeper 

Job Description 

An assistant groundskeeper cares for the area surrounding an industry or business, 
church, school, airport apartment building, private estate, cemetery, or shopping 
center. The employee plants and cares for lawns and ornamental plants. The work 
involves mowing grass, reseeding, controlling weeds, and planting and spraying or­
namental plants He rakes and disposes of leaves and other refuse Year round em­
ployment is provided through maintenance and repair of walks, drives, and equipment 
The work may also involve making minor repairs to buildings 

Job Title - Parks and Landscape Employee 

Job Description 

A parks and landscape employee performs the work necessary for proper maintenance of 
landscapes and park area 

The work of this occupation includes mowing grass, trimming, the edges of walks and 
driveways, planting, pruning and caring for trees, shrubs, hedges, lawns, and flower 
beds; controlling insects, diseases, and weeds; and caring for the soil The work may 
also include such jobs as removing trash or snow, maintenance of swimming pools, care 
of boating facilities, general maintenance of buildings and equipment, and repair of road­
ways and drives. 

* * • * « 

Material for this information sheet was partially taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama 
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HORTICULTURAL OCCUPATIONS 

UNIT; 

TOPIC; 

Plant Growth and Classification 

Introduction 

OBJECTIVE; To develop an understanding of the importance of studying the prop­
ert ies and life phenomenon exhibited by a plant 

INTRODUCTION, There a re over 350,000 different kinds of plants in the world No 
one person can know all of them, but he can learn the characterist ics that are com­
mon to all of them Without a knowledge of botany a plant grower is lost h he does 
not know how plants grow, how can he possibly be successful in raising them? 

REFERENCE; 

QUESTIONS 
o r 

ACTIVITIES. 

Required-
Crop Production in the South, Klingman, pp. 13-19 

1 What i s botany? 
2 How many different kinds of plants a re known to exist? 
3. Name two carbohydrates. 
4. What i s the major difference between plants and animals other than 

the ability to move and to think? 
5 What was the wrong conculsion that Van Helmont made after his 

experiment concerning plant growth? 
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HORTICULTURAL OCCUPATIONS 

UNIT: Plant Growth and Classificatif 

TOPIC: 

OBJECTIVE; 

Photosynthesis 

To learn how plants produce their food. 

INTRODUCTION: Van Helmont failed in his experiment to determine why plants grow. 
He thought that water alone was responsible for the growth. Van Helmont did not 
know about photosynthesis; so his conclusion was wrong. 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES: 

1 % 

Required: 
Crop Production in the South, Klingman, pp, 19-24 

1, What does photo mean? 
2, Define synthesis. 
3, What is a more complete definition of photosynthesis? 
4, What is a calorie? 
5, What is a molecule? 
6, What is the term used to describe the movement of gas or liquid 

from an area of high concentration to an area of low concentration? 
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HORTICULTURAL OCCUPATIONS 

UNIT: Plant Growth and Classification 

TOPIC; Respirai ion 

^ . 

OBJECTIVE, To learn about the process of respiration and to study its relation to 
photos5aithesis. 

INTRODUCTION; All cells must carry on respiration in order to stay alive Most of us 
understand less about the process of respiration in the plant as compared to our know­
ledge of respiration in the animal. Yet the processes are very similar in the animal 
and plant cell 

-^FERENCE. 

QUESTIONS 
or 

ACTIVITIES 

Required^ 
Crop Production in the South, Klingman, pp 29-32 

1 Define respiration 
2 What two materials are formed when food is decomposed with the 

addition of oxygen? 
3. How much do the chemical equation for photosynthesis and respiration 

differ? 
4. What gas do plants release at night? 
5 What are the raw materials needed for respiration? 
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HORTICULTURAL OCC'JFATfON'S 

UNIT: Plant Growth and Classificatjon 

TOPIC; Water Absorption and Loss • Nutrient Absorption- Movement of 
Water and Nutrients in the Plant 

OBJECTIVE: To understand how water and nutrients a re absorbed by the plant to 
understand how water is lost and to study the transportation s y s t e n of the plant 

INTRODUCTION: One of the necessary functions of plants is to absorb water and nu 
tr ients from the soil For proper management one must understand these absorp­
tion processes and also the transporting of these mater ials by the plant 

REFERENCES Required 
SL'̂ JQ P.I2.^^ction m Uî e Sou^^ Klingman pp 32-35 

QUESTIONS 
or 

ACTIVITIES 

1 What will happen to a plant if i ts mside pressure is greatly re 
duced? 

2 What i s the term used to describe ceils that a re filled tight and 
result m plants standing straight? 

3 Explain how an over supply of ferti l izer around a plant 's roots 
affect its water absorption process 

4 What is transpiration? 
5 What a re nutrients? 
6 What two conductive t issues make up a vascular bundle? 
7 Explain why girdling a t ree causes it to die 
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HORTICULTURAL OCCUPATIONS 

UNIT plant Grow'h and Classification 

TOPIC: Plant Food 

OBJECTIVE; To learn the different plant foods and their functions. 

INTRODUCTION A food is any substance which can be used as a source of energy for 
carrying on the life processes To really understand plant growth, one must under­
stand the basis for life • - - food 

H A 

REFERENCE 

QUESTIONS 
or 

ACTIVITIES; 

Required 
Crop Production in the South. Klingman, pp, 24-29 

1 What is food? 
2. What are the 3 foods used for energy and growth? 
3 What elements make up carbohydrates? 
4 What is the primary function of fats? 
5 Where in the plant are fats most commonly found? 
6. What is the process called by which hydrogen is added to oils? 
7 What are the components of protein? 
8. What 4 elements make up aroimg 97% of the dry weight of most plants? 

L 
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HORTICULTURAL OCCUPATIONS 

UNIT Plant Growth and Classification 

TOPIC The Plant Kingdom 

OBJECTIVE. To become familiar with the system used to classify plants 

INTRODUCTION People in West Texas may call a certain plant "dove weed" while an 
East Texas farmer may call it "croton" Names vary with localities. The only way 
to solve this problem was to develop a unified method of classification 

REFERENCE 

QUESTIONS 
or 

ACTIVITIES 

Required. 
Crop Production in the South, Klingman, pp 35-40 

1 What is taxonomy? 
2 What are the four divisions of plants? 
3. In which division do we find most of the disease causing plants? 
4 What are some examples of beneficial bacteria? 
5 What plant causes smut, rust, mildew, and scab? 

I 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC: 

Constructing, Maintaining, and Using Structures that Aid Plant Growth 

Types of Greenhouses 

OBJECTIVES To learn how greenhouses are constructed, used, and maintained. 

INTRODUCTION Greenhouse production of horticultural plants is an enormous industry 
Driving a few miles across Texas, one can usually count several greenhouses that are 
in full operation It is interesting to note the various shapes of these structures and 
the different materials used in construction. 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required; 
Flower and Plant Production in the Greenhouse, Nelson.pp 19-32 

1 What are the two most used materials for greenhouse coverings? 
2 What time of year is best for repairing or replacing slipped or broken 

glass ? 
3 What properties should an ideal greenhouse plastic possess? 
4 What are some of the advantages and disadvantages of polyethylene and 

vinyl ? 
5 How is the ventilation problem handled in greenhouses where there 

are no ventilators? 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Constructing, Maintaining, and Using Structures that Aid Plant Growth 

Size and Arrangement t»f Greenhouses 

OBJECTIVE To learn how to select the proper size and arrangement before construct­
ing the greenhouse 

INTRODUCTION A careful study of greenhouse arrangement should be made before con­
struction begins. The bench arrangement for the crops to be grown should be consid­
ered first Then the greenhouse that fits this arrangement should be built. If these 
factors are done in reverse and a structure is erected before working out bench plans, 
many inconveniences and headaches will be the result 

REFERENCE 

QUESTIONS 
or 

ACTIVITIES. 

Required. 
Flower and Plant Production in the Greenhouse, Nelson, pp 33-38 

1 What should be considered first in deciding the size and type of 
greenhouse? 

2 Why should boiler rooms be centrally located? 
3 What are the requirements of good greenhouse benches? 
4. What is the best height for pot olant benches? 
5 What should be the minimum depth of cut flower benches? 
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HORTICULTURAL OCCUPATIONS 

UNIT. 

TOPIC 

Constructing. Maintaining, and Using Structures that Aid Plant Growth 

Cooling the Greenhouse 

OBJECTIVE To learn the different methods of cooling the greenhouse and how to use 
these methods most effectively 

INTRODUCTION The weather in Texas during the summer months is usually very hot 
This presents a problem to the greenhouse owner A successful producer must have 
an effective cooling system or he may well lose every plant he owns 

REFERENCES Required. 
1 "Greenhouse Cooling", Texas Agricultural Experiment Station, 

MP-163 

Supplemental 
2 Flower and Plant Production in the Greenhouse, Nelson, pp 44-48 

QUESTIONS 
o r 

ACTIVITIES 

1 What i s plant respirat ion? 
2 How many CFM should be exhausted for a greenhouse which is 40' 

wide and ' 0 ' long? 
3, How many square feet of pad area would be needed in the above 

greenhouse? (nearest tenth) 
4 How can debris and t rash be kept out of the drip conductor and return 

gut ter? 
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UNIT 

TOPIC 

Constructing, Maintaining and Using Structures that Aid Plant Growth 

Heating the Greenhouse 

OBJECTIVE. To become aware of the problems involved m heating the greenhouse 
and how to handle these problems 

INTRODUCTION There a re two major systems of heating a greenhouse Each system 
has its advantages All factors involved should be considered before a choice is made 

REFERENCES; 

QUESTIONS 
o r 

ACTIVITIES. 

Required 
1 Information Sheet. "Heating the Greenhouse*' 
2 Flower and Plant Production in the Greenhouse, Nelson, pp 39-44 

1, What is the oldest and most conventional type of greenhouse heating 
system layout? 

2. What a re the two sources of heat used in this system? 
3 Where a re the coldest spots in a greenhouse? 
4 What a re the two classifications of heaters according to the type of 

heating unit? 
5 What are the two classes of heaters based m direction of a i r flow? 
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on 

HEATING THE GREENHOUSE 

A dependable heating system is second only in importance to the efficient design and 
structural soundness of a greenhouse Any heating system employed in a greenhouse 

must be economical, efficient, and of sufficient size to maintain desirable greenhouse 
temperatures during anticipated extremes in outdoor temperatures. 

An important consideration for any greenhouse operation is to operate the heating 
system at the lowest possible cost consistent with maintaining the temperature de­
sired This requires that the heating system be designed correctly for the purposes 
intended, that it be operated properly and that careful and intelligent maintenance of 
the system be provided 

GREENHOUSE HEATING DESIGN STANDARDS 

The standard practice followed in the past has been to specify the design of a greenhouse 
heating system on the basis of a requirement to maintain a given temperature within the 
greenhouse at some given outdoor winter temperature It is comparatively simple to 
specify such a differential 

Today the temperature required for the production of various crops grown in the green­
house is general knowledge and is usually readily available 

Recorded temperatures in historical records in nearly every climatic area are available 
and will provide considerable information on the outdoor winter temperatures, including 
both the ext reme winter temperatures that have occurred in that particulai area. anr' 
those that should be considered in regard to the type of design that is economically 
feasible for the greenhouse heating system 

The acceptable standard for the design of a greenhouse heating system should go beyond 
this basic requirement, however A clarification of the greenhouse temperature require­
ments of the crop to be grown is very necessary 

Greenhouse temperature requirements for the crop should not mean the temperature pre­
vailing in the aisle space 

The com/non practice that now prevails in determining the temperature requirements of 
the crop is to measure the temperature at the point where the crops are growing. One of 
the requirements of a well-designed greenhouse heating system should be the provision 
of a uniform temperature within allowable variations throughout the plant-growing area 

These requirements are rather complex and the average greenhouse operator is usually 
not well enough versed in heat engineering to make sure he is going to have the type of 
heating system that meets his requirements In most cases he does not have the skill, 
nor the time to plan such a system and he should depend upon someone well versed in 
this field 
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The most logical approach to the installation of a modern, up-to-date, economical and de­
pendable greenhouse heating system is to seek the krowledge and experience that is avail­
able from a dependable greenhouse manufacturer Heating greenhouses is a specialized 
field which varies greatly from heating standards used for other type buildings 

The National Greenhouse Manufacturers Association, a newly formed organization com­
prised of most of the major greenhouse manufacturers in the country has recognized this 
need on the part of the average greenhouse operator, and has been spending considerable 
time, effort, and funds and utilizing the best knowledge and experience available from it's 
various member organizations, to establish standards of design that will insure the green­
house owner of the proper installations to meet his particular requirements 

GREENHOUSE HEATING LAYOUTS 

Pipe Coil Systems 

The most conventional and the oldest type greenhouse heating system layout and the one 
most commonly accepted by greenhouse growers is the pipe coil system 

This system employs the use of standard pipe which carries either steam or hot water 
The pipes are laid out around the greenhouse in various patterns to distribute the heat 

In recent years the use of extended surface pipe has been introduced This pipe is com­
monly referred to as "finned pipe" This uses the extended surface or fins on the pipe 
for greater heat transfer i'rom any given length of pipe The pattern of behavior, how­
ever, is similar to that of plain pipe coils, which makes the layout patterns fall into the 
same category 

The proper layout of a pipe coil heating system is dependent upon an understanding of tho 
basic laws of natural air movement to insure uniform temperature distribution throughout 
the greenhouse Any pipe coil system supplies the heat from a concentrated heat source ia 
the immediate area of the pipe, and depends upon convection currents of air moving past the 
pipe to pick up this heat and convey it to all parts of the greenhouse 

The coldest spots in the greenhouse are the gable ends and the exterior side walls, so pipe 
coils are suspended in these areas The warm air emitted from the pipe coils raises and 
sweeps along the glass, conteracting the rapid loss of heat through the glass This move­
ment sets up the basic convection pattern of warm-air movement throughout the greenhouse 
for uniform heat distribution 
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A finned pipe has the concentrated heat effect of several lines of bare pipe so that any restric­
tion of air movement or reduction of temperature difference is magnified= 

Unit Heater Si/stems 

In recent years the use of unit heaters for heating greenhouses has increased considerably 
Most of these unit heaters are so designed that they not only take care of the heating require­
ments but air movement as well 

One reason for the increase in populaiity of unit heaters has without a doubt been the in­
creasing interest in air movement within greenhouses Many greenhouse operators are 
of the f pinion that the movement of air in the plant zone in the greenhouse (providing that 
the air moves at a low velocity) has the effect of preventing the building of excess humidity 
within the foliage that leads to the development of certain conditions. Air movement brings 
in and replenishes the supply of carbon dioxide At the present time also, there is consider­
able interest in installations to activate air movement and break up air stratification. 

Many types of unit heaters are available Basically they all contain some type of heating 
device and a fan to force the air across the heating surface and out into the area to be heated. 

These heating units are classified as direct-fired or indirect-fired, dependent upon the type 
of the heating unit Direct-fired units are those which contain a combustion unit right in the 
unit itself in which fuels such as oil or gas are burned Then this type of unit is used for 
greenhouse heating, the combustion chamber should be totally enclosed and should be vented 
to the outside air for the products of combustio-

Indirect-fired unit heaters utilize steam or hot water circulated through coils as the heating 
elements. 

Unit heaters are also classified according to the direction of air fow 
as vertical blow or horizontal blow 

This flow is designated 

In vertical blow heaters the shaft is vertical and the fan blade is horizontal and the warm air 
is blown downward Deflectors suitable for this purpose spread the air out in a horizontal 
direction in a complete circle Normally these units are mounted up near the peak of the 
sidewalls This of course is against the natural direction of warm air flow, and the distance 
of flow is limited Frequently the warm air does not move down along the side walls where it 
is required When this type of unit heater is installed a line or two of perimeter piping along 
all walls exposed to the outside should be installed to insure uniform heat distribution. 
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In narrow greenhouses coils located on the side and end walls may be sufficient to provide 
the uniformity needed In wider houses however, additional piping is required across the 
house 

Experience over the years has proven that pipe coils suspended overhead provide the 
uniform temperatures required 

The standard practice followed is to suspend the pipe coil overhead, with one line of pipe 
running lengthwise over each bench The coil should be placed high enough so that the tips 
of the tallest plant to be grown will not come in direct contact with the pipes. The rule of 
thumb standard used by most greenhouse operators, is to suspend one third of the number 
of lines of pipe required overhead and one third of the number along each side. In general 
this has given a satisfactory uniform heat distribution 

An older method of installation, still preferred by many commercial growers, is to dis­
tribute the cross house piping by installing the pipe lines under the benches. Such instal­
lations keep the soil m the benches warmer, and for this reason may be desirable for those 
crops which require warm soil for optimum growth. 

The amount of heat provided by a pipe coil depends in part upon the temperature difference 
between the air and the pipe surface and the rate of air movement past the pipe^ These 
basic facts should always be kept well in mind when pipe coils are suspended along green­
house side walls- The pipe should be suspended far enough away from the wall so that air 
can move up freely on both sides of the pipe When side benches are installed in the green­
house they should be spaced at least six inches from the wall to allow free upward move­
ment of the warm air without "boxing" it in under the bench. 

The bottom pipe of a pipe coil should be placed a minimum distance of four to six inches 
above the ground to permit Ihe free flow of the cooler air in and under the coil. A pipe 
buried in the ground or covered with soil is practically ineffective as a heating unit. 

When pipe coil heating systems are installed it is usually necessary to stack the pipes 
vertically to obtain the necessary number of coils This installation makes each pipe les 
effective than it would be if installed separately or alone. This, of course, results in less 
temperature difference between the air and the pipe surface for transmitting heat. There­
fore, when the pipes can be spaced as far apart as possible in the coils this reduction of 
heating effect can be kept at a minimum 

When finned, or extended surface pipe is installed these rules of spacing, height of pipe 
from the ground surface, and spacing of side benches from the walls become even more 
important. 



940-1II-4 
Page 6 

Heating The Greeniiouse 
(Inforaiation Sheet continued) 

J 

In horizontal blow heaters the shaft is horizontal and the fan blades are in a vertical 
position. The air is blown out of the face of the heater in a horizontal direction. When 
several of these units are used in the same greenhouse they should be mounted so they 
are suspended overhead near the side walls of the greenhouse. The units on one side 
should face toward one end and those on the other side should face toward the opposite 
end This will establish a pattern of air movement around the greenhouse. Adjustable 
horizontal louvres should be installed on the face of each heater so the direction of air 
movement can be adjusted upward or downward to prevent direct drafts or air blasts 
on the plants and to provide proper warm-air distribution. 

Temperature control with unit heaters in the greenhouse is nonnally accomplished by 
leaving the fans operating continually and turning the heat on and off so that there is a 
continuous movement of air. Whenever the fans are operated only intermittently when 
the fans are off the air can become stratified- This will result in conditions detrimental 
to good plant growth. 

Automatic Control Systems, 

The trend toward the use of automatic controls in greenhouse operations to reduce costs 
and increase efficiency has led to the wide-spread adoption of Automatic controls on 
greenhouse heating systems. 

Automatic systems also perform better than manual controls since they control tem­
perature constantly rather than intermittently. 

To perform the job effectively, however; the control system must be properly de­
signed to fit the individual heating system or they may do more harm than good. There­
fore, in any installation the location of automatic valves and thermostats should be left to 
the discretion of a greenhouse engineer who has the competence to adjust the controls to 
the system being employed 

HEATING ACCESSORIES 

The accessories installed are important features in properly operating and maintaining 
an efficient heating system. 

Pipe hangers should be installed so that the proper grade can be maintained in the pipes to 
prevent pockets or sags that reduce the flow of steam or hot water. 

Traps of the proper size and located in the correct place are essential to the efficient 
operation of a steam heating system. 
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Air vents must be strategically located in the system to prevent air locks. 

The more extensive the heating system the more the list of accessories could be extended. 
When automatic controls are used the importance of proper accessories and their location 
increases 

EFFICIENCY AND MAINTENANCE 

Unless a sound, sensible and almost constant program of proper maintenance is installed 
as soon as a greenhouse is put into operation, all of the time and money invested in the 
design and the installation of an efficient greenhouse heating system may be lost Main­
tenance of heating systems is an item of greenhouse operation that is most often neglected. 
Traps must be kept in working order, pipe hangers kept tight to prevent pipe sagging and 
air vents must be kept cleaned out or operating costs will increase and the heating system 
will become very inefficient A sound maintenance program should be instituted in the 
overall greenhouse operation program and should be adhered to in a very consistent man­
ner. 

Material for this information sheet was taken from short course mimeograph prepared 
by Floriculture Section, Department of Soil and Crop Science, Texas A&M University 
and presented by A F DeWerth 
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Assignment Sheet 

for 
HORTICULTURAL OCCUPATIONS 

UNIT; 

TOPIC; 

Constructing. Maintaining, and Using Structures that Aid Plant Growth 

Winter Proctection Structures 

OBJECTIVE; To learn the various techniques involved in protecting plants from 
winter damage. 

INTRODUCTION: A hard freeze can ruin a whole year's work. Plants that have been 
cared for and protected all year can be killed in just a short period of time by the 
freezing winds of winter. 

REFERENCES; 

QUESTIONS 
or 

ACTIVITIES; 

Required, 
Basic Gardening Illustrated, pp. 72-73 

1- What should you notice during the first couple of light frosts? 
2, Why should soil be kept damp during a frost? 
So How do notcaps work? 
4. How do you arrange outdoor heaters in a small orchard? 
5, What are four telltale signs of a coming frost? 
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Assignment Sheet 

for 
HORTICULTURAL OCCUPATIONS 

UNIT. Constructing. Maintaining, and Using Structures that Aid Plant Growth 

TOPIC; Structures for Summer Heat Protection 

OBJECTIVE. To learn bow to protect plants from damage by summer heat. 

INTRODUCTION- The subject of shade for plants i s often neglected by beginning hor t i ­
culturists Many people who are said to have a "green thumb" are excellent plant 
producers because they properly care for their plants during the summer months 

REFERENCE 

QUESTIONS 
or 

ACTIVITIES 

Required, 
Basic Gardening Illustrated, pp 70-71 

1 What a re the 3 main functions of shades? 
2. Which direction should a permanent shade s tructure face in hot 

summer a r ea s? 
3 What a re 2 good mater ia ls that can be stretched over lath frames to 

lean against walls to protect seedlings in flats? 
4 What direction should the laths run on a sunscreen? 
5 How can you stiffen the frame when making a lath sc reen? 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Constructing. Maintaining, and Using Structures That Aid Plant Growth 

TOPIC, Humidity and Watering 

OBJECTIVE To become familiar with the effect of humidity on the development of 
plants and to learn how to determine water requirements 

INTRODUCTION. Humidity, moisture found in the air, and the amount of soil water 
can greatly affect the growth of plants Overwatered plants will be stunted, yellow 
in color, and defective in root development The amount of humidity can reduce the 
food production process of the plant or cause excessive wilting 

iU r'i-RENCEP 
Required. 
1 The Ball Red Book. George J Ball, Inc pp 111-114 

QUESTIONS or ACTIVITIES 

1 What means of watering is best for commercial pot plant crops ? 
2. How are the majority of bedding plants watered? 
3 What are three disadvantages of an overhead watering system in a greenhouse? 
4 Explain how a Rainbird-type nozzle system operates? 
5 Explain how the Skinner irrigation system operates 

L 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNITr Constructmg, Maintaining, and Using Structures That Aid Plant Growth 

TOPIC Ventilation 

OBJECTIVE To become familiar with the importance of proper greenhouse ventilation 
and to understand the methods of moving air in a greenhouse. 

INTRODUCTION Greenhouse ventilation is designed to provide a change of air to 
growing plants and to prevent overheating on clear days. Overheating can be 
disastrous or result in the production of low quality plants, 

REFERENCES 
Required 
1 Electrical Applications for Greenhouses, Foy Page, pp. 31-33 

QUESTIONS OR ACTIVITIES 

1 Why would a greenhouse operator not use exhaust fans in cooling systems during 
the winter without convection tubes? 

2. Describe the characteristics of a good ventilation system, 
3. What is the purpose of circulating air with turbulators during the heating season? 
4. How may exhaust fans in cooling systems be used during the winter months? 
5. What are two advantages of using a humidistat for fan control? 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT Constructing Maintaining, and Using Structures That Aid Plant Growth 

TOPIC Lighting 

OBJECTIVE. To develop an understanding of how light affects plant growth, and how to 
control this light 

INTRODUCTION With electric light and control of wave length, intensity, and photoperiod, 
it IS now possible to hasten or retard growth, cause germination to begin and stop, 
control time of flowering, and influence tuber size It is economically feasible to grow 
and control electrically certain plants 

REFERENCES 
Required, 
1 Resource mate rial for Lesson Plans in Greenhouse Management - Electrical 

Applications for Greenhouses^ Foy Page, pp 40-47 

QUESTIONS or ACTIVITIES 

1, In regard to light, which direction do roots and stems grow? 
2 What should be the maximum number of hours per day that plants should receive light? 
3 What happens to chlorophyll when light is too bright? 
4 Research studies have shown that p' aus use mainly two wave lengths of the light 

spectrum What a re they? 
5 What does photoperiod mean? 
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for 

HORTICULTURAL OCCUPATIONS 

\.J 

UNIT Constructing, Maintainmg, and Using Structures That Aid Plant Growth 

TOPIC: Wiring and Electrical Controls 

OBJECTIVE To understand how electricity is used and controlled in a greenhouse. 

INTRODUCTION The use of single and groups of controls make electric greenhouse 
production and management easier and more profitableo 

REFERENCES: 
Required 
1 Electrical Applications for Greenhouses, Foy Page, pp. 48-65 

QUESTIONS or ACTIVITIES 

1 What does U L indicate? 
2 What should be the maximum number of outlets per circuit on general lighting 

circuits ? 
3 Which tables in the required reference would you use to determine the proper wire 

size? (Indicate your answer by listing the t able numbers.) 
4 How many two-horsepower motors should be put on one circuit? 
5 What are the basic requirements of any well-planned wiring system? 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT; 

TOPIC. 

Plant Growing Media 

Origin, Composition, and Importance of the Soil 

OBJECTIVE To develop an understanding of how soil is formed, what it is made up of, 
and its importance to horticultural plants 

INTRODUCTION; From ancient times man has strived to understand more about soil 
No doubt the reason for this is that man's very existence depends upon the soil Look 
around you Probably you wjll see that not many items in your room came from any­
where other than the soil Even this sheet of paper you are now readi' g is a product of 
the forestry industry which depends on soil for tree growth 

Once we take time to learn how soil is formed, what it is made up of, 
and how it affects plants, we can do a better job of making it work for us 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES; 

Required, 
1 Information Sheet, "Origin Composition, and )mportance of the Soil" 

Supplemental; 
2 Our Land and It's Care, National Plant Food Institute, pp 8-13 
3. Home Garden Leaflet No LA 8, Department of Floriculture and 

Landscape Architecture, A&M University 
4 Crog Production in the South Klingman, pp 43-51 

1 Name the three layers of soil 
2 What causes these three horizons to develop? 
3 Which of the three layers is usually darker in color? 
4 When does young soil begin to collect its plant nutrients? 
5 What factors are responsible for the difference in soil colors? 
6. What three components does a good soil provide to plants? 
7. What are the three types of soil in regard to particle size? 
8 Which is the largest of the three soil particles? 
9 What governs the rate of soil development? 

10, What is organic matter? 
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on 

ORIGIN COMPOSITION AND IMPORTANCE OF SOIL 

i P -

The climate, especially rainfall and temperature indirectly controls the rate of soil 
development The climate acts slowly taking thousands of years for the soil to reach 
a stage of balance with its environment 

A soil that has reached this degree of development usually has three distinct layers of 
horizons As you dig downward m soil you can notice differences in color structure 
and texture of the soil This is especially noticeable along road cuts 

The topsoil is the first layer !t is usually richer and is of greater importance to plant 
growth This layer contains most of the organic matter and is usually darker in color 

Next, we come to the subsoil This layer does not contain as many nuvrients as topsoil, 
but it is still important because of root development 

The third layer is the parent material and is generally less important to plant growth 
It usually is below the area of heavy root growth and is seldom tilled. 

These three layers are developed from weathering or wearing down of rocks Wind 
water, and ice break and crush the rocks Eventually a small plant begins to errow in 
this young soil. When the plant dies, it decays and gives the soil its first nutrients. 

Other plants begin to grow and finally a rich soil is developed Once the soil becomes pro­
ductive, it provides three important components to a plant These are fertilizer elements 
air for the roots, and an adequate water supply 

You have noticed probably that there are several different soil colors These are caused 
by different amounts of air being present as the soil is formed, the amount of organic 
matter, (decayed plant or aninal matter;, and the types of rocks from which the soil is 
formed. 

You may have also noticed the different textures in soil This is caused by the size of the 
soil particles Sand is the largest and therefore, is course to the touch Silt and clay 
are the other two with clay being the smallest It feels like flour when rubbed between 
the fingers. 
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lor 

HORT.CL'LT'JRAL OCC'JPATIONS 

UNIT 

TOPIC 

Plant Growing Media 

Soil Moisture 

OBJECTIVE To understand the importance of moisture to plants and how this 
moisture becomes available from the soil 

INTRODUCTION Soil moisture can be a limiting^factor in plant growth No mat ter 
how many minerals the soil contains, it will not be productive unless it holds an 
adequate supply of water for optimum .best plant development It should be kept 
in mind that too m'lch moisture can be as harmful as too little By learning more 
about soil moisture, one can use his knowledge to change the environment of plants 
in small a reas such as in the horticulture industry 

REFERENCES Required 
1 Information Sheet. "Soli Moisture" 

QUESTIONS 
or 

ACTIVITIES 

Supplemental 
2 Soil Yearbook of A^jcultm^^ 1957, USDA, pp 49-60 

1 What part of the plant takes m water from the soil? 
2 The process by which water leaves the plant in the form of vapor 

IS called what? 
3 What material helps soil hold water? 
4 When IS water holding capacity of viial importance? 
5 ^A .̂at affecis the speed at which capillary water can move through 

the soil? 
6 Why doeo it harm soil to work it when it i s wet? 
7 What can be added to soil to make it hold more water? 
8 Why will overwatering a plant kill the root sys tem? 
9 What happens to rainfall which falls to the ear th ' s surface? 
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on 

SOIL MOISTURE 

The moisture in the soil represents an important part of the plant environment It is 
common knowledge that many plants tend to wilt wh^n lacking in water. If water is 
not supplied to the plants soon after the wilting point is reached, they often die. Water 
is used by the plant in many ways The needed water is taken from the soil by the roots 
If plants are to remain healthy and grow well, water must be made constantly available 
to the plants The type of soil in which the plants grow has a definite influence upon the 
frequency of watering 

Soil water is very important 
1 Large amounts of water lost by plants in transpiration must be replaced. 

(Transpiration - loss of water in the form of vapor ) 
2 Water acts as a solvent for dissolved minerals 
3 Water affects soil aeration (Movement of air through the soil.) 
4. Water affects soil temperature 

What happens to rain which falls to the earth's surface? 
1 Runs off 
2 Soaks in 
3 Evaporates 

Water absorption is very important to the growth of plants 

Rain water is absorbed and rapidly passes downward through a porous soil. When the 
upper surface of the subsoil has a slope, much of the water flowing over its surface 
seeps out of the hillsides in springs and quickly contributes to stream flow. 

Why do different soils have different capacities to hold or "soak up" water? When 
organic matter is used up. soil packs together Thus a cloddy soil has fewer air 
spaces, its particles do not cling together in granules, and the lack of organic mat­
ter means that it weighs more than an equal volume of crumbly soil from a well-
managed plot 

A crumbly soil can take in water faster than a cloddy one, and it can hold more water 
The thoroughly decomposed soil organic matter (humus) in a crumbly soil, can hold 
lots of water Organic m atter acts as a sponge in holding water In addition, to the 
water held by the organic matter itself, is the water held in the pores between the soil 
particles and between the soil granules Hundreds of very fine soil particles are glued 
together by the organic matter to form granules or crumbs 

The increased water-holding capacity of soils high in organic matter under natural 
conditions makes a big difference in the intake of water This is extremely important 
during droughty seasons 
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Moisture moves through the soil in all directions even against gravity by capillary move­
ment This movement is caused by the attraction water molecules have for each other as 
well as the attraction between water molecules and soil particles Water molecules cling 
together and form droplets in the air or on a greasy surface where there is nothing to inter­
fere But when a drop of water falls on soil particles, it spreads out as a thin film over the 
soil particles, because the attraccion between the soil particles and the water molecules them­
selves Water that moves through the soil in this way is known as capillary water 

How far and how fast capillary water will move in a soil depends on the size of the soil par­
ticles and the condition of the soil If the spaces around the soil particles are large, the 
attraction between the water molecules and the soil particles will not be enough to overcome 
the weight of the water and it will not rise too much The movement that does take place 
however, will be rapid because there is little friction This is true in sandy soils 

In fine-textured soils, the particles are closer together and the attraction between soil and 
water is greater Water may be expected to rise more slowly, but higher in soils of fine 
texture 

Under field conditions, moisture moves from wetter soil to drier soil The difference is not 
always great, therefore, capillary water moves slowly and not far Even so, even moisture 
moves a short distance to the roots of growing plants to make it an important plant-soil 
relationship 

Much soil moisture can be lost when capillary water moves to the surface and evaporates 

All living cells carry on respiration Roots are made of living cells In order for respiration 
to occur, oxygen must be present Oxygen is normally formed in the air occupying the pore 
space of soils having good aeration As water fills the pore space of these soils, however, 
the air is forced out (no two thing" can occupy the same space at the same time) and con­
sequently, the supply of oxygen in the soil is lost This means that root cells die and the root 
system decays away 

Some principles of understanding of soil-water relationships for the horticulture service worker: 
1 Many soils cannot be worked when wet except at the expense of desirable soil structure. 

This is more true for heavy clay-like soils, and is 1 j important for sandy soils 
Structure is the arrangement of the soil particles 

2 Plants can be easily overwatered or underwatered Sandy soils require more frequent 
waterings than heavy clay soils especially during periods of prolonged sunny days 

3 If soils do not have desirable moisture-holding capacities, they should be modified to 
make them more desirable 
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4 It is more critical to overwater plants growing in heavy soils during periods of 
prolonged cloudy weather than it is to overwater plants growing in light soils, 
during this type of weather condition Soil type and the amount of sunlight affect 
plant-watering practices 

^ Loose, porous soils having a good structure soak up and hold more water than 
hard, compact soils This has an important influence on plant-watering practices 

6 Overwatering causes decreased aeration and subsequent root decay and death of 
the pliant 

7 Underwatering causes wilting, dehydration, and subsequent death of the plant 

i A f 5« » 

J 
Material for this information sheet was taken from Ornamental Horticulture for Vocational 
Agriculture in Alabama, pp 79-81 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT-

TOPIC 

Plant Growing Media 

Soil Mixtures 

OBJECTIVE To learn some of the most widely used soil mixtures and to become 
familiar with the methods used to produce soil mixes for growing horticultural plants, 

INTRODUCTION. Not all plants grow best in the same type of soil mixture Water-
holding capacity, aeration, and drainage of the soil otven determines a plant's value. 
By studying the different types of soil and how to increase their productivity, we can 
grow healthier and more profitable plants 

O 
REFERENCES Required, 

1 Information Sheet, 

Supplemental 
2 Plant Propagation. 

pp 26-30 

'Soil Mixtures' 

Hartman & Kester, Prentice Hall, N, J. , 1959, 

QUESTIONS 
or 

ACTIVITIES. 

1 What are the advantages of mixing organic matter and other soil 
"lightening" materials with loam soils? 

2 Name the characteristics of an ideal soil mix, 
3 Why is soil screened before mixing? 
4 What equipment is required for large scale mixing operations? 
5 What would be a good mixture for general container-grown nursery 

stock? 
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SOIL MIXTURES 

The Significance of Soil Mixtures 
1 Loam soils by themselves are generally unsatisfactory for growing plants for 

various reasons 
a Often "heavy" 
b Often poorly aerated 
c Often tend to become sticky after watering 
d Often have a low moisture-holding capacity 
e Often tend to shrink upon drying 

2. Advantages of incorporating organic matter and soil "lightening" materials with 
loam soils include 
a Better aeration c. Better drainage 
b Greater ease of working d Better moisture-holding capacity 

i • 

Some Typical Soil Mixtures-
1 For potting rooted cuttings and young seedlings; 

1 or 2 parts sand 
1 part loam soil 
1 part peat moss (or leaf mold) 

2. For general container grown nursery stocks: 
1 part sand 
'2 parts loam soil 
1 part peat moss or leaf mold 
1/2 part dried or well-rotted manure 

3 For plants which do best under acid soil conditions: 
2 parts sand 
2 parts loam soil 
2 parts peat moss 
1 part leaf mold 
1/2 dried or well -rotted manure 

4 The University of California (U C ) mix 
50% sand 
50% peat moss 
Fertilizer additives «a or b) 
a If the mix is to be stored for an indefinite period before using. This furnishes 

a moderate supply of available nitrogen, but the plants will soon require sup­
plemental feeding To each cubic yard of the mix add: 
4 oz potassium nitrate 2-1/2 lb. single superphosphate 
4 oz potassium sulfate 7-1/2 lb dolomite lime 

2-1/4 lb calcium carbonate lir e 
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(Information Sheet continuedj 

b if the mix is to be planted within one week of preparation, This furnishes avail­
able nitrogen as well as moderate nitrogen reserve For each cubic yard of the 
mix add 
2-1/2 lb hor"" and hoof or blood meai ^13% nitrogen) 
4 oz potassium nitrate 
4 oz potassium sulfate 
2-1/2 lb single superphosphate 
7-1/2 lb dolomite lime 
2-1/2 lb calcium carbonate lime 

In making the U C mix for, 
a Bedding plants and nursery container-grown stocks use —75% sand, —25% peat moss 
b Potted plants use --50% sand, —50% peat moss 

This mixture, including the fertilizer, can be safely sterilized by steam or chemicals 
without resulting in the subsequent harmful effects to the plants that often occurs 
when other soil mixes are sterilized 

The Ideaj_Soil_Mix^has These Characteristics 
a Uniformity 
b Freedom from disease 
c Low soluble salts 
d Good drainage 

e. Good moisture retention 
f. No shrinkage 
g £ase of preparation and storage 
h Complete availability 

juipment Used in preparing Soil Mixtures^ Includes 
1 Soil screen <may be a pows^red rotary screen; 
2 Soil shredder.either gas or electric powered' 
3 Wheel barrow 

4 Scoop shovel 
5 Cement mixer 
6. Water hose 

Steps in Preparing Soil Mixture: 
1 Screen the soil to make it uniform and to eliminate large particles^ 
2 Slightly moisten extremely dry materials (especially peat) 
3 Mix smaller quantities by putting the ingredients in a pile in layers, and turn the 

pile with a shovel until uniformity of the mixture is attained. 
4 For large scale mixing operations, use a power driven cement mixer or shredder, 
5 Prepare the mixture at least one day in advance of use so that the moisture will tend 

to become equalized throughout the mixture. The soil mixture should be slightly 
moist at the time of use so that it forms a ball when squeezed in the hand at the time 
of use. 

Material for this information sheet was taken from Ornamental Horticulture for 
VocationalAgriculture in Alabama, pp 81-84. 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT, 

TOPIC 

Plant Growing Media 

Mulches and Their Use 

OBJECTIVE To learn more about the kinds of mulches and how they are used. 
Also, to learn some common mulches and how to apply them. 

INTRODUCTION There are many places in the landscape where mulches can and should 
be used Rose and flower beds, trees and shrubbery^ and newly seeded lawn areas are 
good examples of where mulches are needed 

REFERENCES Required. 
1 Information Sheet, "Mulches" 

QUESTIONS 
o r 

ACTIVITIES 

1 
2 
3 
4 
5. 
6 

7 
8-
9 

Supplemental 
2 Soil, 1957 Yearboo'^ of Agriculture, U, S- D. A., pp. 151-156 

What are two basic kinds of mulches? 
What is the disadvantage of asphalt paper mulch? 
What fertilizer should be added to corncob mulch? 
When should mulches be applied to established garden plants ? 
What is the most common mulch? 
What can be used as a mulch in areas where organic material is 
scarce? 
List the effects of mulches in the soil mix 
What is a mulch? 
What is the disadvantage of straw mulch? 
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on 

MULCHES AND THEIR USE 

The landscape or greenhouse worker needs to know how to use .xiulching materials 
What kinds of materials are used as mulches ? WTiich kinds of nr aterials make the best 
mulches? What are mulches used for? How deep should mulches be applied? When 
should mulches be applied? A mulch is any material applied to the surface of a soil 
primarily to conserve moisture, maintain a uniform temperature, and to help control 
weeds 

Effects of mulches in soil mix 
Dilutes the soil and usually increases root growth 
Promotes soil granulation 
Improves and stabilizes structure (surface mulch) 
Affects soil pH slightly 
Adds some fertilizer materials 
Leads to nitrogen deficiency in cases where carbonaceous materials are added 
Serves as food to micro-organisms 
Introduces weed seeds in the soil in some cases 

Two basic kinds^of mulchgs 
Inorganic or processed 
Organic 

Research work shows 
Inorganic or processed mulch material 

). Aluminum Foil - Used to some extent in vegetable planting 
that growth of plants is increased markedly 

2. Asphalt - A light spray is used commonly by landscape contractors to hold soil in 
place on steep banks. 

3 Asphalt Paper - May be used but hard to keep in place Can become unsightly. 
4 Crushed Stone - Gravel Chips - Pebbles - This is a common mulch in areas where 

organic mulch is scarce Good in plantings for effect May be colored to blend in 
with the features or the home, patio or landscape 

Black Polyethylene - Becoming a popular mulch especially in areas which are not part of 
the foundation planting This mulch is used in commercial vegetable plantings 

Organic Mulch Material 
1 Crushed Corncobs - Excellent mulch material May be colored for use in land­

scape plantings Usually quite inexpensive Additional nitrogen should be applied, 
2 Corncobs {whole) • Used to limited extent in farm gardens where the material is 

available Can be used in utility gardens where appearance is not the m£̂ in objective 
3 Lawn Clippings - This material is used to a limited extent. It should be applied 

loosely because it mats Heat must be produced during decomposition 
4 Leafmold - Obtained from compositing fallen leaves in the fall of the year Thi s 

partially decomposes by the spring. Good mulch but hard to apply evenly and is 
not particularly neat looking 
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10 

11 

Leaves - Used rather extensively in areas with many trees The most inexpensive 
material availal . 
Peanut Hulls - Can be obtained in some garden centers or in areas where peanuts 
are processed This is an excellent mulch and usually quite attractive. 
Peat MDSS - This is probably the most common mulch It is quite rich lucking when 
used correctly The cost of this material is usually prohibited when large areas 
are mulched 
Sawdust • Very commonly used in areas where readily available = Nitrogen deficiency 
is almost certain if fertilizer is not applied regularly Reports of toxic materials have 
not been substantiated by experiment stations 
Shredded Bark - In recent years, this material has become a popular item in garden 
stores The material makes an excellent mulch and is very attractive in landscape 
plantings Shredded bark lasts as long or somewhat longer than peat moss and adds 
valuable organic matter to the soil 
Straw ~ Used for winter protection and as a summer mulch= This material is highly 
inflammable so should not be u sed where a cigarette could be carelessly flipped into the 
mat erial 
Wood Chips or Wood Shavings - in recent years this material has become available in 
large quantities Wood chips decompose slowly and may be the cause of nitrogen de­
ficiency if additional fertilizer is not applied 

WTien to Apply Muldi^_ 

The time to apply mulch to the garden on established plants is in mid-spring when the soil 
has warmed up sufficiently for active root growth If it is applied before this time, the mulch 
will keep the , ^md too cool and root growth may be slow If you are applying mulch to newly 
planted mat'^rial, do so after the plants are put into place and watered in veil. If you are 
planting maten. ^ in the late summer or early fall, apply the mulch immediately after watering 
so that the soil temperature will be kept warmer in the cool nights of autumn. It is important 
that there is sufficient root growth in fall planted stock so that the material does not heave due 
to freezing and thawing during the winter months 

How Deep to Apply Mulch: 

For best results, the mulch should be at least 2-3" deep over the whole area during spring, 
summer, and early fall. Tender plants which need winter protection may require an addi­
tional 1^2" during the winter months around the crown or base of the plant. In the spring this 
additional material should be fanned out away from the stems or crown? ' the plants before 
additional material is added for summer mulching 

Material for this information sheet was taken from Ornamental Horticulture for Vocational 
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HORTICULTURAL OCCUPATIONS 

UIJT, Plant Growing Media 

TOPIC: Fertilizer Nutrients 

OBJECTIVE, To learn about the fertilizer requirements of plants, the function of 
different minerals, and how to apply these minerals 

INTRODUCTION Many of the materials used for mulching require an addition of fertilizer 
to reduce the chance of nitrogen deficiency or starvation of the growing plant material 
Whodchips, sawdust, crushed corncobs and shredded bark need additions of nitrogenous 
fertilizers A report from the U S D A suggests that l/2-llb= of ammonium nitrate 
or ammonium sulfate be added to each bushel of mulch material added to the plants. 
Remember, without the proper amounts of fertilizer, a lot of hard work car go to waste 
Plants can not thrive with an improper balance of nutrients 

O REFERENCES Required, 
1 Information Sheet, 'Fertilizer Nutrients 

Supplemental 
1 Crop Production m the South, pp 65-77 
2 Soils and How to Improve Them. Texas Agricultural Extension 

Service Bulletin B-189 

QUESTIONS 
or 

ACTIVITIES. 

1 What are the three primary elements? 
2 What primary element gives the dark green color to plants? 
3 What primary element is missing when leaves become mottled, spotted, 

streaked, and curled? 
4, What a^e three sure ways of mis-using fertilizer? 
5 When is the best time to fertilize a lawn? 
6 What are the three nutrients obtained mostly from air and water? 
7 What are the two lime elements? 

il 

u 
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Information Sheet 
on 

FERTILIZER NUTRIENTS 

NUTRIENTS USED BY PLANTS 

Large Amounts Needed 

Nutrients Obtained 
Mostly From Air & 
Water 

Carbon 
Hydrogen 
Oxygen 

Nutrients 
Obtained 
From Soil 

Nitrogen 
Phosphorus 
Potassium 
Calcium 
Magnesium 
Sulfur 
Hydrogen 
Oxygen 

Rather Small Amounts Needed 

Nutrieius Obtained From Soil 

Iron 
Manganese 
Boron 
Copper 

Zinc 
Chlorine 
Molybdenum 

SOME CONVENIENT NUTRIENT GROUPINGS 

Grouping 

Primary Elements 

Secondary Elements 

Fertilizer Elements 

Lime Elements 

Trace Elements 

i °^ 
jMicro-nutrients 

Nutrients 

Nitrogen 
Phosphorus 
lotassium (Potash) 

Calcium 
TIT 

Magnesium 
Sulfur 

Nitrogen 
Phosphorus 
Potassium (Potash) 

Calcium 
Magnesium 

Iron 
Copper 
Zinc 
Boron 
Chlorine i 
»'«• -=—— '— '—'—'-'-'"-'—' 
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Nutrient & 
Chemical 

Symbol 

Form in Which 
Available to 

Plants 

Nitrogen <Nf 

Role m Plant Growth Deficiency Symptoms 

NIT 4* 

NO2-

Gives dark green color to plants [ A sickly yellowish green color 

—4 
Induces rapid growth 
quality of leaf crops 

Improves A distinctly slow and dwarfed 
growth 

rPhosphorus 
! tP.-
i 
I 

! 

NO. 

PO4-
HPO4-

H2PO4-

increases protein content of food 
and feed crops A constituent of 
all proteins iNote an over abun­
dance of nitrogen leads to rank 
vegetative growth and tends to re­
tard the date of plant maturity • 

j Drying up or firing of leaves \ 
{ which starts at the bottom o^ j 
{ the plants and proceed up,« â- ^ 1 
I The firing starts at top of the | 
I bottom leaves and proceed downj 

the center along the mid-rib 
I 

Stimulates easy root formation 
and growth Gives a rapid and 
vigorous start to plants Hastens 
maturity S*imulates blooming 
and aids in seed formation Es­
sential to the transformation of 
insoluble carbohydrates to soluble 
carbohydrates a constituent of all 
proteins 

Purplish leaves, stems, and 
branches. Slow growth and 
maturity 

{Potassium K^ Imparts increased vigor and dis­
ease resistance to plants In­
creases plumpness of grain and 
seed Essential to the formation 
and transfer of starches, sugars, 
and oils Imparts winter hardiness 

Mottling, spotting, streaking or 
curling of leaves. Leaves are 
scorched or burned on the mar­
gins and tips. Firing starts at 
tip of leaf and proceeds down 
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Nutrient & 
Chemical 

Symbol 

Fc rm in Which 
Available to 

Plants Role in Plant Growth Deficiency Symptoms 

Calcium(Ca) Ca++ Promotes early root formatioi^ 
and growth improves general 
plant vigor Influences the in-j 
take of other plant nutrients. | 

I 
I 

Young leaves in terminal 
bud become hooked in ap­
pearance and then die at 
the tips and along the 
margins Leaves have a 
wrinkled appearance In 
cases the young leaves re­
main folded There is a 
light green band along the 
margin of the leaves 
Roots are short and much 
branched 

Magnesium<Mg)! Mgn 

!Suifur(S) S04= 
SOo-

A component of the chloro­
phyll molecule Essential to 
the formation of fats, aids in 
the transport of phosphorous 
from older or younger parts 
of the plant Essential to 
fruit production Influences 
uptake of other plant nutrients 
Plays a role in the transloca­
tion of starch 

A general loss of green \ 
color which starts in the I 
bottom leaves and later i 
moves up the stalk The ' 
veins of the leaf remain ! 
green The plant stem is j 
slender and weak with long « 
branched roots Leaves are j 
mottled or chlorotic with • 
dead spots The leaf tips I 
are turned or cupped up- j 
wards { 

Essential to the formation of 
proteins Essential to all 
divisions and fruit develop­
ment Promotes root growth 
Stimulates seed production 
Encourages more vigorous 
plant growth 

The young plant leaves are j 
light green in color and havej 
even lighter veins The « 
stalks are short and slender! 
Plant growth is slow and 
stunted- Fruit is immature j 
and light green in color 
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(Information Sheet continued) 

Material for this information sheet was partially taken from 
1 State Department of Education. Agricultural Education Service, Montgomery, 

Alabama. Ornamental Horticulture for Vocational Agriculture in Alabama. 

2. The Center for Research and Leadership Development in Vocational And 
Technical Education The Ohio State University "Propagating Horticultural 
Plants" 
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Nutrient & 
Chemical 

Symbol 

Form in Which 
Available to 

Plants Role in Plant Growth Deficiency Symptoms 

Manganese(Mn) Mn This elen'ent functions in 
enzyme systems which are 
necessary for important re­
actions in plant metabolism 
The element is also essential 
for certain nitrogen transf'^" 
mations in plants 

Spo ;s of po ;s 01 dead tissue are 
scattered over the leaf. 
The smallest veins tend 
to remain green produc­
ing a checkered effect 

Molybdenum 
(Mo) 

Mo. 

L 

Acts as an electron carrier in 
enzyme systems which bring 
about oxidation reduction r e ­
actions in plants Oxidation 
reduction reactions are e s ­
sential to plant development 
and reproduction and do not 
take place in i he absence of 
micro-nutrients The dement 
is also essential to certain ni­
trogen transformations in plants 

If plant nutrient elements are to be available to plants, three basic conditions must be met, 
1 The nutrient must be in a chemical form that the plant root can absorb 
2 The nutrient must be in a position where it can be absorbed by the plant root 
3 The nutruent must occur in the soil in proper proportions 

Soil fertility then, does not depend only upon the supply of nutrients in the soil, but upon 
the form in which the nutrients are found 

Some fertilizers harm seeds and foliage if the material is placed in direct contact with 
them Inorganic fertilizers harm plant foliage more than organic fertilizers. Often 
organic fertilizers are called non-burning fertilizers 
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(Information Sheet continued) 

If you are to avoid harming seeds and foliage with fertilizers: 
DO NOT 

1. Apply dry fertilizers (particularly inorganic fertilizers when the foliage is wet). 
Plant seeds directly on a band or layer of fertilizer. 
Spill the container of fertilizer contents and fail to remove the material from the 
foliage by scattering or leaching. (Many times lawn spreaders are fi'led on the 
lawn and spillage is not properly cared for. It is best to fill the spreader on the 
sidewalk.) 

DO 
1. Fertilize just before a rain. (Lawns for example) 
2. Place the fertilizer below and to the side of the seed, 
3. Mix fertilizer materials thoroughly in the soil before planting. 

Fertilizers can be applied to the soils of the greenhouse or the landscape as; 
1. Liquid fertilizers 

a. Hozon proportioners or fertilizer injectors (foliar or base application) 
b. Applied in water solution with a sprinkling can (foliar application) 
c. Applied as a water solution around the base of the plant 

2. Dry fertilizers 
a. Broadcast over the soil surface by means of a spreader. 
b. Broadcast over the soil surface by hand (for small quantities). This is not the 

most accurate method for applying fertilizers, however. 
c. Deep drilling 
d. Side dressing 
e. Banding alorg the row 

f* 'T* 'T "1^ 'T' 

Material for this information sheet was taken from Ornamental Horticulture for Vocational 
Agriculture in Alabama, pp. 86-92. 
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UNIT 

TOPIC. 

Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

Plant Growing Media 

Soil Organisms 

OBJECTIVE To learn some of the major soil organisms, their importance, and 
their effect on soils 

INTRODUCTION Soils a re composed of broken and weathered rocks, organic matter , 
water, and air This mater ial serves as a home for many kinds of plant and animal 
life These plants and animals a re both large and small in size. Some of these plants 
and animals a re even so small that a microscope must be used to see them. Even 
though these organisms are small , they play a vital role in the health of our plants 

REFERENCES 

QUESTIONS 
o r 

ACTIVITIES 

Required 
1. Information Sheet, "Soil Organisms" 

Supplemental 
2 Soil, 1957 Yearbook of Agriculture, U S D A 

1 Name three small forms of plant life that a re found in the sd l . 
2 How much of the soil consists of organisms? 
3 What damage to plants can a nematode cause? 
4 What harm to a plant may fungus cause? 
5 In what way do bacter ia help supply the plant with fertilizer nutrients? 
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Information Sheet 
on 

SOIL ORGANISMS 

Small plant life in the soil may be bacteria fungi, or algae The small animals in the 
soil include one-celled animals, and tiny, round worms called nematodes The larger 
animals in the soil include worms antr snails spiders, and insects. Some of these 
animals, especially the earthworms heip to make the soil better by burrowing through 
the soil, mixing it and making it possible for water and air to move easily through the 
soil Also some of the organisms m the soil are able to take nitrogen from the air and 
change it into a form that plant roots can absorb Other organisms in the soil are not so 
helpful and actually do harm to plants by eating parts of the plant and causing various 
plant diseases. 

Soil organisms make up about 1/1000 of the weight of an acre foot of soiL The living 
things in the soil use soil minerals for living activities The minerals available to 
the plant then, are those that remain after the soil organisms have consumed a cer­
tain quantity for their life processes 

THE SIGMiF'CANCE OF SOIL ORGANISMS 

Organism __̂  . ..}'1^}PV .j^9r\^^^y 
Beneficial to 
Plant Growth 

JEarthworm 

L - - . . 

Nematode 

.„J. 

Mixes soil Increases the 
availability of plant nutrients 
Especially nitrogen;Increases 

aeration Promotes drainage 

Penetrates plant tissue, es­
pecially roots and causes 
extensive damage 

Algae Aid bacteria and fungi m the 
decomposition of plant tissue, 
in making nutrients available 
to plants, and m the synthesis 
of humus 

X 

4_. 
X 

T 

Harmful to 
Plant Growth 

X Only about 50 
of the thousands oJ 
nematodes known 
are harmful to 
plants 
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;Information Sheet continued 

OrganisSl.... 

Fungi 

'Actinomycetes: 

I 
- • ( r -

(Bacteria 

Beneficial to 
Major Activity Plant Growth 

Decompose organic residues 
Promotes the formation of 
humus Causes many plant 
diseases 

Decompose organic matter 
releasing plant nutrients 
especially nitrogen. Causes 
plant disease 

Decomposes organic matter 
releasing plant nutrients-, 
convert nitrogen from the air 
into a form available to plants 
/only certain bacteria are able 
to do this. Cause many plant 
diseases 

^ 

X 

, < ,. 

X 

Harmful to 
Plant Growth 

^ 

X 

X 

The soil organisms which are beneficial to plant growth can be encouraged by adding organic 
matter lime, and moisture to the soil 

The soil organisms harmful to plants need to be controlled, It has been estimated that the 
yearly loss in farm crops in the United States is five billion dollars The cost of pesticides 
and required application of these expenditures is used to control harmful soil organisms. 

Basically there are three ways to control soil organisms which are harmful to seeds and plants; 
1 Soil sterilization with steam 
2 Soil fumigation or drenching wHh chemicals 
3 Seed treatment 

Maerial for this information sheet was taken from Ornamental Horticulture for Vocational 
Agricuitu rem Alabama pp 92 94 
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for 

HORTICULTURAL OCCUPATIONS 

i 

UNIT 

TOPIC; 

Plant Growing Media 

Soil Sterilization 

OBJECTIVE To learn the advantages and disadvantages of steam sterilization 
^pasteurizing) and chemical t reatment 

INTRODUCTION. The soil organisms harmful to plants need to be controlled. It has 
been estimated that the yearly loss in farm crops in the United States i s five billion 
dollars The cost of pesticides and required application equipment amounts to almost 
$350 million a year A considerable amount of these expenditures a re used to control 
harmful soil organisms 

REFERENCES. 

QUESTIONS 
o r 

ACTIVITIES. 

Required. 
1 Information Sheet, •Soil Sterilization' 

Supplemental: 
2 Soil. 1957 Yearbook of Agriculture. U S D. A. 

1 
2 
3 
4 
5 
6 
7 
8 

pp. 157-164 

Why a re soils t rea ted? 
What a re four sources of steam 
Why will soil that i s too dry heat up slowly? 
What is used to measure the soil temperature? 
How can ammonia build-up in the soil affect plants? 
What a re the seven factors to consider when fumigating soil? 
What a re the three precautions to observe in using soil fumigants? 
What is the cheapest method of sterilizing soil? 
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on 

SOIL STERILIZATION 

This control measure is highly effective and is widely used in the greenhouse for con­
trolling the various soil-borne pests. Steam sterilization is also used to some extent 
in outdoor areas and for steaming bulk soils prior to use in growing plants. 

Why are soils steamed? 
1 To kill soil-borne insects 
2 To kill all of the bacteria, fungi, and virus organisms that are harmful to com­

mercial crops 
3 To destroy weeds 
4 To promote soil granulation 

Sources of steam. 
1, Existing steam boilers 3 Package steamers 
2 Portable oil-fired steam boilers 4 Bricked in permanent-type boilers 

Preparing the soil for steaming. 
1 Add humus or organic matter 
2 Water the soil lightly Soil that is too dry will heat up slowly because of poor heat 

conduction and distribution Soil that is too wet will also heat up slowly because it 
requires considerable heat to heat a large quantity of water. 

3. Keep the soil moist a week prior to steaming so as to encourage weed-seed germina­
tion This will make the weeds easier to kill 

4 Rototill or otherwifa loosen the soil Be sure all soil s loosened and that all lumps 
are broken up 

5 If soil in raised benches is being sterilized, unroll the canvas steaming hose down the 
length of the bench (Ground beds may have buried tile for steaming purposes.) 

6 Cover the bench with a suitable cover. The cover may be draped over the bench, 
weighted down with pipe or held in place with "C" clamps. 

The soil should be steamed at 180°F for thirty minutes. 

I-., 
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^Organism Time tc Kill Temperature 
1 
1 

[Nematodes 
1 * 
1 

[Soil Insects 

I'Soil Fungi 

jSoil Bacteria 

jWeed Seeds 

jSoil Virus 

i 

Instantly 

Instantly 

10 minutes 

10 minutes 

10 minutes 

30 minutes 

1 

i 

140^F 

140OF 

140° - 160OF 

140" - l eoop . 

140® - 160°F 

180OF 

The soil temperature during steaming is registered on a soil thermometer. 

After steaming, it is often found that there are other problems which could develop 
1 Nitrifying and other beneficial soil organisms are killed 
2 Ammonia build-up in the soil which may cause root burn 

Solving after-steaming problems 
1 Use high quality, long lasting kinds of peat such as German or Canadian sphagnum, 

peats or other forms of organic matter that break down slowly 
2 Avoid sterilizing in hot water 
3 Don't feed the previous crop after it shows color, and leach it during the last waterings. 
4 Keep soils cultivated during critical periods to encourage air to enter the lower soil. 
5 Keep soils medium dry when steaming- sterilizing wet soils encourages the build-up of 

ammonia 
6. Adding 4 lbs of gypsum or 40% superphosphate per 100 sq. ft. of soil immediately after 

steaming seems to help tie up free ammonia 
7 Leach heavily after steaming 
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Soil Fumigation 

Conditions under which chemicals are most extensively used for soil pasteurization. 
1 Situations in which overhead costs are so low that the time required for aeration 

is not expensive 
2 Situations where weeds and soil-borne insects are the main reasons for sterilizing. 
3 Situations m which steam boilers are not available for sterilizing^ 

Chemical fiimiganis effective against fungi, bacteria, and nematodes are: 
1 Chloropicrin Tear Gas; 4 Vapam or VPM 7. Formaldehyde 
2 Methyl bromide 5 Vorlex 
3 Mylone 6 Trizone 

Chemical fumigants effective gains t nematodes are: 
1 Dichloropropene-dichloropropane mixtures 
2 Ethylene di-bromide 

Other fumigants include 
1 Bedrench 
2 Zinophos 

3 Trapex 
4 Nemes 

5 Brozone 

Factors to consider in fumigating soil. 
1 Soil temperature 4 Soil Texture 7, Depth of application 
2 Soil moisture 5 Seals needed 
3 Organic matter content 6 Soil type 

Forms in which chemical fumigants are applied, 
1 Tractor-mounted equipment which lays a plastic film and injects the fumigant 

under the plastic cover 
2. Liquid water-miscible materials which are metered into sprinkler irrigation systems. 
3 Granules, liquids, and powders which can be worked into the soil from equipment 

mounted in front of a rototiller 
4 Tractor-mounted chisel-tooth injection shands can be used 
5 Materials in pressure cylinders can be released under plastic covers. 
6- Hand-operated needle point injection guns can be used. 

No plants should be planted into a fumigant -treated soil for a period of two to three weeks. 

Precautions to be observed in using soil fumigants 
1 Avoid inhaling the material 
2. Avoid contact of the fumigant with the skin. 
3 Allow sufficient time for aeration after the material is applied. 
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ADVANTAGES AND DISADVANTAGES OF 
STEAM AND CHEMICAL SOIL STERILIZATION 

Treatment 
1 
1 

Steaming 

1 
1 

JFumigation 
1 
1 

1 
1 
1 
1 
1 

Advantages 

A very effective job Cost 
of treatment is less per acre 
than for chemicals ($350 -
500 per acre) 

Useful when a source of 
steam is not available 
Gives good control of in­
sects, weeds, and nematodes 

Disadvantages 

High initial cost Edges of benches and 
growing areas may not receive steam. 
After steaming, problems frequently 
occur 

Cost of treatment per acre is high. Not 
very effective against hard-to-kill organ­
isms. A great deal of time is required 

for aeration after treatment. 

m: ^ * Hr'*. 

Material for this information sheet was taken from Ornamental Horticulture for Vocational 
Agriculture in Alabama, pp. 94-98 
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TOPIC; 

Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

Plant Growing Media 

Plant Growing Media Other Than Soil 

OBJECTIVE To become familiar with growing media other than soil, to study their 
merits, and to learn how to use these media in growing horticultural plants. 

INTRODUCTION, Every plant grower has his own opinion on which plant growing media is 
best There are several very good additives and experience is the best method of se­
lection, 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
1 Information Sheet, "Plant Growing Media Other Than Soil" 
2 "Horticulture Perlite for Texas Gardens", Bulletin TAP 256, Texas 

A&M Extension Service 

1 What is the most widely used media for reproduction of plants? 
2 What type of peat is most widely used in the United States? 
3 How much water will sphagnum moss absorb? 
4 What happens to vermiculite when heated? 
5 What leaves, when in a molded state, make the best growing media? 
6 What three media are probably the most readily available for use by 

the horticulturist in the South? 
7 Why have many people witnessed failures in plant growth in a medium 

of sawdust? 
8 What are the advantages of perlite? 
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PLANT GROWING MEDIA OTHER THAN SOIL 

(J 

Many different growing media may be used for rooting cuttings taken from desired plants 
These may be used alone or in mixtures with soil 

SAND 
Sand is probably one of the most widely used growing media in the reproduction of plants = 
It consists of small grain or rocks ground into a fine texture by weathering. This sand 
must be of a good quality and must not contain silt. The recommended sand for use in root­
ing cuttings is of the quartz type and should be washed It can be the same quality sand used 
in masonry. 

PEAT 
Peat, commonly referred to as peat moss, is a material that has resulted from the de­
caying of the remains of thick vegetation in wet, marsh, swamp areas. It has been pre ­
served over the years by being under water in a partially decomposed state. Peat varies 
widely in its state of decomposition, acidity, mineral content and origin Light brown peat 
has been normally produced by a type of vegetation that results in a quite acid state Brown 
to black peat is of the type that is alkaline This is the type that is desirable and most used 
in the United Siates It has a very high water-holding capacity and contains approximately 
1% nitrogen This nitrogen assists in the decomposition process which results after peat has 
been placed in use When peat is used, it should be broken apart and moistened well before 
adding to the growing media or mixture 

SPHAGNUM MOSS 
Commercial sphagnum moss is a material that has been produced by dehydrating certain 
acid-bog plants The dehydrating results in a relatively sterile material. It is very light 
in weight and has a very high water-holding capacity It has been said that it will absorb 
10 to 20 times its weight in water After dehydrating the plant materials have been shredded 
in order to make it more usable This material contains such small amovmts of minerals 
that plant growth in it for any length of time will need additional fertilizer. 

VERMICULITE 
This is a material that is micaceous in nature and is therefore a mineral- It is composed 
of thin layers that expand or explode when heated. It is heated in order to dehydrate it for 
use in horticultural mixtures. It is light in weight and has a very high-water-holding capacity. 
Expanded vermiculite should not be pressed or compacted in any way when wet. If this is 
done the desired porous structure of the material will be destroyed. 
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LEAF MOLD 
Certain leaves can be decayed and placed into a growing media or mixture and will serve 
a ver}' good purpose Maple, oak sycamore, and elm are among the most suitable leaves 
for this purpose. In preparing such a compost the layers of leaves should be alternated 
with thin layers of soil Small amounts of nitrogenous fertilizer should t e used between 
the layers of leaves and soil This nitrogen assists in the decomposition of the leaves 
The mixture should be protected from the weather so that leaching of the mineral elements 
will not result during heavy rain storms To prepare suitable leaf mold, 12 to 18 months 
should be allowed for proper decaying of the leaves A disadvantage of leaf mold is that it 
may contain nematodes, weed seed or noxious insects and diseases It should be sterilized 
before being used as a growing media for horticultural plants. 

SHREDDED BARK SAWDUST AND WOOD SHAVINGS 

In the South these materials are probably the most readily available for use by the horti­
culturist They are by-products of the lumber industry and can be obtained readily at very 
low cost They are usually of the hardwood or pine variety Decomposition of these materi­
als is slow and one should be sure that they are decomposed before using them for plant 
propagation Usually it is advisable to add nitrogenous fertilizer to these materials during 
the decaying process 

USING SAWDUST 

Sawdust may be used to improve the physical conditions of soils and as a mulch. As a 
mulch it insulates the soil against wide fluctuations in temperature, discourages weed 
growth and reduces evaporation of soil moisture However, there is a difference of 
opinion as to its merit Some operators have long used this easy-to-get forest by-product 
in large quantity with complete success Others have had unfortunate experiences with 
sawdust and have discarded it as unsuitable to their needs 

Possibly a lack of understanding as to how to handle sawdust has caused some of these failures. 
When sawdust is incorporated with the soil--used in place of peat—it requires large quantities 
of nitrogenous fertilizer if the plants growing in the soil are not to suffer from nitrogen starva­
tion The organisms in the soil which break down cellulose require appreciable amounts of 
nitrogen and will use up all available supplies of this element 

It has been estimated that 24 lbs of nitrogen are required per ton of sawdust from some species 
of pine to bring the nitrogen content up to 1 2 to 1 5%, the values needed for decomposition witl 
out inducmg nitrogen deficiency in plants This would equal 115 lbs of ammonium sulphate or 
72 lbs of ammonium nitrate per ton of sawdust during the period of its decomposition, which 
may be 2 or 3 years A 4inch layer of loose dry sawdust over a space 20X30' Weighs a little 
over a ton A bushel of sawdust flO to 15 lbs ) requires 0 8 lbs of ammonium sulphate or 0. 5 
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lb of ammonium nitrate When the sawdust is used as a mulch, nitrage fertilization is 
not required to the extent that it is when the material is incorporated with the soil. 

Sawdust is widely employed as a plunging material in heel beds in retail sales yards, for 
which it has unanimous approval, despite the fact that research showed that it is very 
poor for this use vastly inferior to peat The need for frequent watering is the chief 
disadvantage of sawdust as a filler for nursery heel beds Because of the rapidity with 
which it dries, it is necessary to soak thoroughly and often 

Material for this information sheet was taken from Ornamental Horticulture for Vocational 
Agriculture in Alabama pp 98 100 
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HORTICULTURAL OCCUPATIONS 

UNIT: Plant Propagation 

TOPIC Introduction to Propagation 

OBJECTIVE; To develop an understanding of the basic types of reproduction in plants 
and to learn the facilities, media, soil mixtures^ and containers used in plant propagation 

INTRODUCTION; Plant propagation is the controlled reproduction of plants in order that 
man can have selected plants which are of specific value to him. Today with the many 
new advances in science the propagation of plants has become one of the most fasci­
nating aspects ornamental horticulture 

REFERENCES. 
Required; 
1. Information Sheet, "Introduction to Propagation" 

Supplemental; 
1 Handbook on Propagation, #24, Brooklyn Botanic Garden 
2. "Plant Production". B-178, Florida 
^ Plant Propagation Principles and Practices, Hartmann and Kester 
4 "Controlling Environment with Plastic Structures for Plant Propagation", TAP-387, 

Texas Agriculture Extension Service 

QUESTIONS OR ACTIVITIES; 

1, What is meant by plant propagation? 
2 Give two methods by which plants maj^ be propagated, 
3 Give three structures used for the reproducation of plants. 
4, List three requirements of the ideal plant propagation structure. 
5 Give three requirements of a good media or mixture used in propagation. 
6 List five of the most common types of media 
7 What is used for chemical sterilization of soil? 
8. Give three types of containeri^? used in the propagation of plants. 
9 What is the purpose of plant hormones? 

10. What is a flat? 
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!NTRODUCT;0>I TO PROPAGATION 

Plant propagation is the contioiled reproduction of plants in order that man can have 
selected plants which are of specific value to him 

Plants may be propagated by two tnethods - sexual or asexual. 

Seed reproduction in plants is basically a sexual process because it involves the union 
of sperm and egg cell before the seeds are formed The seed has a supply of food suf­
ficient for establishing a plant in a new location 

The vegetative methods of propagation such as layering division, cutting, grafting, and 
budding are the asexual types of plant propagation. 

There are a number of types of facilities and propagating structures for the reproduction 
of plants 

Many stypes of greenhouses are used, they are usually made of glass, plastic, or 
similar materiaL 

The hotbed is used for propagating, but it is generally smaller and less expensive Heat 
is provided by fermenting manure or electric heating cables 

Many growers use a propagating case made of plastic to start young plants. This case 
may have mist spray in it to control the environment 

The ideal structure for plant propagation should have the proper amount of ventilation, 
temperature and shade or light 

There are several media and mixtures used in propagation. All media should be loose and 
of a light mixture so that the excess water will drain It should be free from seeds, nepi-
atodes, and disease organisms 

Some common types of media are sand peat, sphagnum moss, vermiculite, andperlite. 

If soil is used, sterilization is a must It may be treated by steam or chemicals If 
chemicals are used methyl bromide is an excellent chemical to use. 

Flats are small rectangular containers used for germinating seeds or rooting cuttings. 
Many types of containers such as clay pots, peat pots, and plant bands are used. 

Many plant propagators use a synthetic plant hormone to promote rooting of cuttings-
Various methods are used in applying these root-inducing substances, but the most 
common is to dip the cutting in the hormone powder, which is a chemical mixed with 
powdered talc at suitable concentrations Many of the rooting hormones contain a 
fungicide to give protection against diseases 
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HORT?C'JLT?;RAL OCCUPATIONS 

UNIT Plant Propagation 

TOPIC Propagation from Cuttmgs 

OBJECTIVE To develop an understanding of the methods of reproducing plants from 
cuttings 

IÎ JTRODUCTION Cuttmg is one of the most important methods of propagating ornamental 
plants Many plants can be started from cuttings in a limited amount of space. This is 
an inexpensive rapid, and simple method of starting plants. 

Cutting may be defined as the process of propagating plants by the use of 
vegetative parts which when placed under suitable conditions, will develop into complete 
plants 

REFERENCES 
Required, 
1 Information Sheet, "Propagation fiom Cuttings" 
2 Bggjg Gardening ni?i§L?.^,?A Sunset pp 17-19 

Supplemental 

1 ^12^.?/ .^d Plant FroductKm in the Greenhouse^ Nelson pp 113-123 

QUESTIONS OR ACT;V!TIES, 

1 List three reasons for producing plants from cuttings-
2 When are hardwood cuttmgs usually made? 
3 List three plants which would oe considered as herbaceous, 
4 When are softwood cuttmgs made? 
5. What temperature is necessary to root cuttings? 
6 List three characteristics of a good cutting. 
7 What is the fi\-'ction of the callus growth on cuttings? 
8 What are the requirements of a good rooting medium? 
9 Give four types of rooting media 

10 When are cuttings ready to transplant? 
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PROPAGATION FROM CUTTINGS 

^ -ducing plants from cuttings is often cheaper and faster than producing them from 
Seed Dy budding or by grafting The use of cuttings also helps maintain the character­
istics of the original plant Many types and varieties of plants will not produce the 
same quality or type of plant from seed and must be reproduced by cuttings budding 
or grafting 

Commercial plant producers use cuttings to secure large numbers of plants faster 
than securing the same plants from seeds Cuttings are also used because they are 
easier and simpler io make than various budding or grafting operations 

Cuttings are classified and named according to the part of the plant from which the> 
come, stem cuttings leaf cuttings or root cuttings 

Stem, cuttings are most important and more commonly used They are made by 
cutting a se§;ment or piece of a growmg limb or shoot from the parent plant These 
cuttings are further classified or named by the type of wood or growth period from 
v/hich the cuttings are made 

1 Hardwood cuttings are usually made in the winter months (or dormant stage) 
from plants or trees which shed their leaves. Plants propagated by hardwood 
cuttings include Junipers and Yews 

2 Semi -hardwood cuttings are usually made from evergreen plants and are cut 
from newer growth on the plant after it has finished the rapid summer growth. 
Plants propagated by semi-hardwood cuttings include euonymus, evergreen 
azaleas and holly 

3 Softwood cutt)ngs are made from new growth in spring or early summer while that 
part of the plant is growing rapidly Plants propagated by softwood cuttings include 
pyracantha, magnolia and spirea 

4 Herbaceous cuttings are made from plant materials which are soft, rapidly 
growing and relatively high in water content Plants prop^ated by herbaceous cut­
tings include coleus. chrysanthemum geranium, and carnation, 

The following environmental conditions are necessary for rooting cuttings; high humidity, 
air temperature of QO^ to 70° at night and 75° to 85° during the day. The temperature of 
the rooting medium should be as close to 70 to 75° as possible Others are adequate light 
and a good rooting medium 

After cuttings have been made and placed under environmental conditions favorable for 
rooting a callus layer may develop at the basal end of the cutting The callus serves as 
a protective layer which retards the development of decay on cuttings that are fairly slow 
to root The formation of callus and the formation of roots are independent of each other, 
although they often occur at the same time 
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The plant from which cuttings are taken should be healthy and moderately vigorous The 
cuttings should come from average growth from portions of the plant in full sun The 
cuttings are usually three to five inches long with two or more nodes The cuttings should 
be made with a sharp knife, making the basal cut at about a 45° angle just below a node It 
is best to take cuttings in the early morning and keep them moist, cold and turgid (swollen) 
by wrappin^j in damp burlap or plastic bags until they are stuck in the propagating bed 

The lower 1/3 to 1/2 of the leaves shouJd be removed from the cuttings. Dip the base of 
the cutting in a rooting hormone and insert in ^he rooting medium, spacing so that the leaves 
barely overlap The depth of sticking the cuttings is generally 1/3 of their length. After the 
cuttings are stuck, the medmm should be thoroughly watered to wash the particles closely 
around the base of the cuttings 

During rooting the medium must be kept uniformly moist, but never soggy Until the cut­
tings begin to root, they should be kept under partial shade After rooting, the shade should 
be removed for increasing periods of time until it is left off completely 

A good rooting medium is one which can be kept uniformly moist, but which also provides good 
drainage and aeration. Some satisfactory ones are clean sharp sand (builders grade), ver-
miculite chorticultural grade?, sand and peat moss mixture, equal parts of each, peat moss 
and perlite. equal parts of each 

The propagation box should be at least three to four inches deep. Usually they are wooden boxes 
or flats with slatted bottoms Standard size nursery flats are usually about 15" wide by 22" long 
by 3-1/2" deep This size is convenient to handle when filled with the rooting medium and cut­
tings 

To maintain the high humidity needed for rooting softwood cuttings, the top of the flat may be 
covered with plastic This may be done by placing a wire or wooden frame over the flat to 
support the plastic 8 to 12" above the rooting medium. After the cuttings have been stuck and 
thoroughlj' watered, the flat is covered with a sheet of plastic, which should be tucked under 
the bottom of the flat or tacked to the sides and ends to hold it in place 

Cuttings should be properly managed after they have rooted When the cuttings have roots 1/2 
to 1" long, they are ready to transplant either into pots or directly to outdoor beds If transplanted 
into pots, 2-1/4 to 3" pots are used The potting mixure should contain about 1/3 organic matter 
such as peat or leaf mold, and 2/3 sandy loam soil The cuttings should be partially shaded for 
7 to 14 days after the cuttings are established By fall the cuttings will be ready to plant in the 
field to grow to a size suitable for landscape use If they were rooted late in the season, they 
should be carried over the first winter in a covered cold frame 
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Material for this information sheet was partially taken from 
1 State Department of Education. Agricultural Education Service, Montgomery, 

Alabama. Ornamental Horticulture for Vocational Agriculture in Alabama. 

2. The Center for Research and Leadership Development in Vocational And 
Technical Education The Ohio State University "Propagating Horticultural 
Plants" 
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HORTICULTURAL OCCUPATIONS 

UNIT; Plant Prop^ation 

TOPIC: Propagation by Layering 

OBJECTIVE! To develop an understanding of the different types of layering. 

INTRODUCTION Many plants can be reproduced by layering. This is the development of 
roots on a stem while it is still attached to the parent plant. The rooted plant is then 
detached or cut after it has developed roots and becomes a new plant. 

REFERENCES; 
Required, 
1 Information Sheet. "Propagation by Layering" 

Supplemental, 
1 "Propagation of Ornamental Plants". B-816-(l), Agricultural Extension Service 
2 Plant Propagation Principles and Practices, Hartmann and Kester 
3 "Plant Propagation", B-178. Florida 

QUESTIONS OR ACTIVITIES 

1 Why do we wound plants that are to be layered? 
2. What type of plants can be layered in a simple way? 
3. What type of plants are air layered? 
4. Why do we air layer plants ? 
5 What materials are used in air layering plants? 
6 When is the best time to air layer plants? 
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The production of a new plant by layering is one of the surest methods 
used to propagate plants which are difficult to root 

It is commonly 

A simple way of layering is performed by bending a branch of a plant to the ground and 
covering it with soil or a rooting medium, but leaving the terminal end exposed 

It is usually best to wound branches that are to be covered with soil This helps to 
induce root formation Many plants such as ivy, philodendrons, blackberries, and 
strawberries will root by this method. 

Air layering is a method used to increase many plants such as croton, hibiscus dracaena, 
and rubber plants Many tropical plants get "leggy" and shed their lower leaves; they 
cannot be sold as choice plants This is a method of securing good plants at a minimum cost 

Air layering is an excellent way to produce plants which do not come true from seed In 
some cases, a layered plant can be produced in a shorter time than by other methods of 
propagation 

One method of air layering is to select a spot just below the joint or node of the plant to be 
propagated It may be necessary to remove a few leaves in order to do this. Make a slant­
ing cut upward Be careful not to cut all the way through Take a toothpick or other small 
piece of wood and place it in the upper end of the slit to keep it from sealing Then sprinkle 
the area which is to be propagated with a hormone This will stimulate the root growth. 
Wrap a small handful of moist spahgnjm moss around this area to keep the roots moist while 
in formation Cover the moss with a small piece of plastic film, polyethylene, or kitchen-
grade aluminum foil to seal in the moisture Tie the plastic with two pieces of garden wire or 
plastic tie In a few weeks, under ideal conditions, the roots should be in formation and 
the stem may be cut from the oarent plant and placed in a pot 

Air layering is best practiced during the spring and summer months when high temperatures 
and high humidity contribute toward quicker rooting 
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HORTICULTURAL OCCUPATIONS 

UNIT Plant Propagation 

TOPIC. Propagation by Division 

OBJECTIVE To develop an understanding of how to increase plants by division, 

INTRODUCTION The propagation of plants by division is an easy and sure way of 
increasing plants such as chrysanthemums, daylilies, and some shrubs. 

REFERENCES 
Required, 
1 Information Sheet, "Propagation By Division" 
2 Sunset Basic Gardening Illustrated, pp 14-16 

Supplemental. 
3 Propagation of Ornamental Plants, Texas Agriculture Extension Service, pp. 816 
4 Plant Propagation Principles ajid Practices, Hartmann and Kester, pp 419 

QUESTIONS OR ACTIVITIES 

1 List four plants that can be propagated by division, 
2 When is the best time to divide shrubs? 
3, Why do you divide perennials? 
4. When should you divide perennials? 
5 How should you divide a daylily or other bulbous plants? 
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PROPAGATION BY DIVISION 

Division is a simple form of plant propagation Some plants which can be propagated 
by division are daylilies. iris, chrysanthemums, geraniums, sanservieria, and shrubs 
such as primrose, jasmine and fig trees 

Most of these plants can be dug and shaken free of soil Then the clumps can be divided 
into units or small plants, each having roots stems, buds, and leaves They can be 
planted in containers or as individual plants where they are to grow permanently. 

Plants are best divided after their season of blossoming, but with care they may be so 
increased at any season of the year Larger shrubs may be divided in the same method 
as smaller plants, but in most cases they will have to be separated with a shovel or hatchet. 
They should be divided when the shrubs are dormant for best results 
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HORTICULTURAL OCCUPATIONS 

UNIT Plant Propagation 

TOPIC Propagation by Grafting and Budding 

OBJECTIVE To develop an understanding of the methods and types of grafting and budding 

INTRODUCTION Budding and grafting is usually performed when certain plants cannot 
conveniently be reproduced by cutting, layering, or division Also, it is used when 
seeds do not reproduce the characteristics of the parent variety. 

Experience is necessary to be successful at grafting and budding. One 
of the best ways is to study all you can about grafting and budding and then practice until 
you become skilled 

REFERENCES 
Required 
1 Sunset Basic Gardening Illustrated. Lane Book Co., Menlo Par, Calif , pp 20-25 

Supplemental 
1 "Propagation of Trees and Shrubs", Bulletin No 1567 U S D A. 
2 "Topworking Pecan Trees by Inlay Grafting", Brison, T A P , - 93 - Texas 

Agriculture Experiment Station 
^ Plmit^ Propagaticn Principles and Pragtices. Hartmann, Hudson, and Kester, pp. 

266-398 

QUESTIONS OR ACTIVITIES 

1 Explain the meaning of stock and scion 
2. What is the cambium layer ? 
3. When do you graft deciduous trees and shrubs? 
4. Why should you have a sharp knife in grafting? 
5 List two kinds of budding 
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HORTICULTURAL OCCUPATIONS 

UNIT Plant Propagation 

TOPIC Propagation from Seed 

OBJECTIVE To develop an understanding of producing planis from seeds. 

INTRODUCTION The production of plants from seed is commonly used by horticulturists 
Many ornamental plants are produced by planting seeds in flats o r other containers using 
the proper cultural methods. 

Producing good plants from seed requires great skill and knowledge The 
grower must be able to determine the requirements for many different plants He must 
know when seeds should be planted, how much space should be allowed for each type of 
seed how deep to plant them and the proper cultural methods 

REFERENCES 
Required 
1 Information Sheet "Propagation From Seeds" 

Supplemental 
1 "Propagation of Ornamental Plants" , B-816, Texas Agriculture Extension Service, 

pp 2-3 
2 The Ban Red Book, pp 3-12 
3 "Piant Propagation for Florida Homes", B 178. pp 34-37 

QUESTIONS OR ACT-V;T:ES 

1 
2 
3 
4 

5 
6 
7. 

Where does the average grower secure good seed? 
What character is t ics does a good growing media possess? 
What is the proper temperature to germinate seeds? 
What will happen when a grower attempts to germinate seeds at a cool tempera ture? 
What is the best temperature to grow plants? 
Why do you use a s teri le moisture holding material in planting seeds? 
What information should the label on a seeded flat contain? 
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There are several basic prncipies that the grower must observe if he is to get good 
germination of his seeds and thereby be successful in producing new plants These are 

1 Use good seeds Foi the average grower good seeds can be obtained from the 
commercial producer of seeds These are growers who are not growing plants 
for the purpose of getting a flower but for the purpose of collecting and processing 
the seeds for sale to plant propagators 

2 The growei must always use 'he best of growing media for germinating the seeds 
A wide variety of materials can be obtained for this purpose The media, whatever 
his choice must possess certain characteristics it must be finely screened porouf 
loose and have a good water-holding capacity It should be sterilized and in most cas-ss 
low in nutrients necessary for plant growth These nutrients can be added after gei -
mination and after the plant begins its growth 

3. The germinator or grower must maintam the proper temperature if the seeds are to 
germinate properly Different plant seeds require different temperatures, however 
there are general principles that will be helpful to the grower that will apply to most 
plants Most of the common plants that the retail grower will deal with require a min­
imum of 650 for proper seed germination In most cases the temperature should be 
about 70OF This is ^erj/ important because the grower who attempts to germinate 
seeds at a cool temperature will find that the seed will rot be^iore having a chance to 
germinate 

4 The proper moisture level must be maintained and must be kept uniform. If this is 
not done after the seed germinates or sprouts the plant will die 

5 After germination occurs most species of plants grow better in a slightly lower 
temperature and in a cooler house The best temperature is usually between 50 to 60*̂  

To sum up these general principles you could say that if 3'ou start with good seeds sow 
them in a good growmg medium keep them warm and moist until after germination success 
is most likely to occur 

Reasons For Failures In Germination 

If the seed is good and there are proper amounts of heat moisture and air, nearly all the 
seed will germinate However some factors are responsible for seeds not germinating 
The more important factors are 

1 Daniaged Seed • Seeds with broken seed coats insect or rodent damage or heat 
damage will not germinate pioperly or else will fail to germinate at all 

2 pWSeed - Seeds wl-ich are more than one year old will not germinate as well as 
fresh seed especially if the old seed was n .t stored properly. 

3 Soil or Media Too Wet Too much water keeps air foxygenj from moving around 
the seed causing it to rot before the plant can emerge 
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Temperatures Too Cold - When soil and/or air temperatures are low, the emerging 
plant develops slowly and uses up the stored food before it can manufacture its own 
food Cold temperatures also slow down the absorption of water needed to start the 
germination process 
Hard Seed - Some plants produce seed with a tough coat which will not allow moisture 
to enter the seed In such cases, it is necessary to use a special process to weaken 
the outer seed coat This special process is called scarification . and is used to 
weaken the outer seed coat so that water may be absorbed to begin the process of ger­
mination 
Disease - Many diseases which affect plants are caused by bacteria or fungi carried 
to the young plant by air, water, or insects These pests are present on the seed it­
self or are present in the soil Damping off is one of the more common diseases af­
fecting new plants Many of these diseases can be controlled by using various seed 
treatments and through sterilization of the soil or media in which the seeds are planted 
Drying Out Of Soil Or Media - It is necessary to keep the soil or media well watered 
after seeds are planted Care must be taken to keep the soil or media moist enough 
so that the seed have a continuous supply of moisture, but not so much as to encourage 
damping off or reduced aeration of the media 
Planting Too Deep - Seeds which are placed too deep in the soil or media may fail 
to produce a plant. These tsceds will use all of their stored food and energy before 
reaching the surface and die before they can begin to make their own food A good 
rule to follow is to plant seed no deeper than 3 times the smallest thickness or size 
of the seed Most small seeds should be planted from 1/8" to 1/4" deep with a 
covering of a loose moisture-holding medium 

Seeding In Flats 

Starting plants by seeding thickly in flats is a common practice The seed may be broadcast 
or planted along marked rows The seed should be placed at a depth which allows for easy 
emergence of the seedling If the seeds are broadcast, little covering is needed Some 
propagators may use a layer of a sterile moisture-holding material such as sphagnum moss 
as a seed bed to reduce the chances of damping off developing However, care must be 
taken that the sphagnum moss is not soggy wet 

A flat 2" X 4" board made to fit inside the flat or a brick can be used for firming the top of 
the soil In general, the smaller the seed, the less covering is needed For example, 
celery seed would require less covering than either bean or com 

Small seeds are often hard to handle and plant To help distribute the smallest seed, you 
can mix them with a small amount of sand or other inert material 
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After the seed are planted in the bed and covered, water the seedbed gently To prevent 
vvashout of fine and small seeds use fine misting nozzles, sub—surface irrigation or 
place burlap bagging over the seedbed and soak the bed thoroughly When misting nozzles 
or sub-surface irrigation is used to moisten the seed and media, the usual practice is to 
cover the flat with a piece of glass or place the entire flat in a plastic bag to converse 
moisture until germination occurs After the initial watering no additional watering is 
usually required prior to germination 

All seeded flats should be labeled 
1 Name of plant or variety 
2 Date seeded 
3 Student's name 
4 Special treatment if any 

The label should include the following information. 

Using pot labels 
1. Always start entries at the blunt end of the label 
2 Allow the lower 1/3 of the label to remain free of entries for insertion into the soil 

of the flat 'or pot This wiil permit reading of the information on the label without 
lifting and wiping off the label 

3 The students should be taught that the seeding job is not complete until the label 
containing the required information pertaining to the seeding is in place in the 
container 

Material for this information sheet was taken from Ornamental Horticulture for 
y29Sl^S^M.,^^i9]^^S§J.JLJSl^.^I^?. page 54. and also from "Propagating Horticultural 
Plants. Module No 3 Ohio State University 
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HORT:CULTURAL OCCUPATIONS 

UNIT Plant Propagation 

TOPIC Developing A Plant Breeding Vocabulary 

OBJECTIVE To become familiar with the words used when discussing plant breeding 

INTRODUCTION it is next to impossible to understand any subject if one does not have 
a working knowledge of the terms involved Reading will be meaningless if you have *o 
skip every third or fourth word because you are not familiar with it 

REFERENCE 
Required 
1 "Plant Breeding as a Hobby" , Circular 817, University of Illinois^ College of 

Agriculture page 32 

QUESTIONS OR ACTiViT ES 

1 What is the process called by which stamens or anthers are removed to prevent 
self-pollination? 

2 What is a perfect flower? 
3 What are the three parts of the female portion of a plant? 
4- Where do seeds develop? 
5 How are generations numbered? 
6 What part of the plant bears pollen? 
7. 3s it possible for one plant to pollinate itself? 
8 What part connects the stigma and ovary ? 
9 Ask your science or biology teacher to explain D N A, (Desoxyribonucleic acid> 

to you The discovery of D N A has revolutionized the field of plant breeding. 
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HORTiCULTURAL OCCUPATIONS 

UNIT; 

TOPIC 

Plant Propagation 

Plant Selection and Fundamentals of Plani Breeding 

OBJECTIVE To become familiar u ih selection processes and to develop an 
understanding of pollination and fertilization, 

INTRODUCTION in order to breed plants successfully it is important to understand 
the principles of plant reproduction. A person does not have to be a scientist to 
understand and do plant breeding Manv people make a hobby of this field. Plant 
breeding, of course is much more than a hobby It is the foundation for develop­
ing new and better plants 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Requi red 
1 "Plant Breeding as a Hobb̂ "̂ Circular 817 University of 

UlinoiS. pp 3 -8 

Supplemental 

^ ZtS?!:i£^i„lll5L.§I££jliEi W. J C Lawrence, London 1951 

1 What is meant by natural selection? 
2 What are the two ways m which plants reproduce? 
3, In what general section of a plant are reproduction processes 

carried out? 
4o What IS the name of the total male reproduction system? 
5 What are f)o,ve»s called that only contain the male reproductive 

organs? 
6. What is the major difference between pollination and fertiliza­

tion? 
7. Learn the parts of the perfect flower (figure 17 on page 5). 
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UNIT; 

TOPIC 

OBJECTIVE 
generation 

Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

Plant Propagation 

Hereditv 

l o understand how trai ts are passed on from generation to 

IN PRODUCTION The study of heredity i s not only one of the most rewarding studies 
of man, it is one of the most mterestmg Heredity, like a lot of subjects, seen s 
complicated and dull at first, but with knowledge comes interest. Once you imder-
stand basic concepts vo^ ^"•-* 'vant to look further into the subject You will 
find it interesting to actually tn- some of the plant breeding experiments suggested 
in vour reference materia ' 

REFERENCES Required 
1. "Plant Breeding as a Hobby" Circular 817, University of 

Illinois pp 8-13 

Supplemental 
^ Handbook on Breeding Ornamental Plants, Brooklyn Botanic 

Garden Brooklvn N Y 1959 

QUESTIONS 
or 

ACTIVITIES 

1 if a dominant gene and a recessive gene come together, which 
gene will show up m tho outside appearance? 

2 What i s usually necessaiy to develop new var ie t ies? 
3 How man', genes does a germ cell contain? 
4 Can genes be determined by looking at a plant 's color? 
5 What i s meant by segregation as i t applies to plant breeding? 
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Assignment Sheet 
tor 

HOR T:CULTUR AL OCCU?A TiONS 

UNIT 

TOPIC 

Plant Ciopagatioa 

General Breeding Techniques 

OBJECTIVE To become lamiliar w:th tne equipment and techniques necessary 
for successful plant breeding 

INTRODUCTION Successiu.' plar.t breeding is almost impossible unless the proper 
techniques are used It tzkes om\ a little whue longer to do the job right, 

REFERENCES Required 
1 'Plar.t Breeding as a Hobbv'' Circular 817 Umversitj- of 

;il-.no1s pf 14 20 

Supplemental 
2 S:mple ^ra^ncaL Hybridizing for Beginners. D. Gouriay 

Thomas John 'jiflord Ltd . London, 1957 

QUESTIONS 
o r 

ACTIVITIES 

1 Make a l.st ot the equipment which is useful in plant breeding. 
2 When should prepolhnatjon steps generally begin? 
3 At what time of day does pollinating work bes t? Why? 
4 U vou want to c ross pollinate a perfect flower what must be 

done to guard against self pollination? 
5 List the proper steps for labehng the seed parent after 

po'ihnat^.on 
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UNIT 

TOPIC 

Nursery Plant Production 

Transplanting Ornamental Trees and Shrubs 

OBJECTIVE To develop an understanding of the major factors involved in the 
proper planting of ornamental trees and shrubs, 

INTRODUCTION Since trees and shrubs are an important part of landscaping, it is 
essential to know how and when to plant them 

Proper cultural practices will provide the desired effects after 
your careful selection of plants These practices include the care of the plants, 
preparing the soil setting the plants, and providing proper care immediately 
after planting 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 

1 Information Sheet on "Planting Ornamental Trees and Shrubs" 
2. Sunset Basic Gardening Illustrated, pp. 31-32, 34-35 

Supplemental 
3 Approved Practices in Beautifying the Home Groimds, Hoover, 

pp 143-171 

1 When should bare root shrubs and trees be planted? 
2 What size hole should be dug for the correct planting of shrubs 

and trees ? 
3. When planting a bare root shrub or tree, how much of the top 

should be pruned? 
4. What does the nursery term B&B mean? 
5 What size tree usually needs guy wires ? 
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Information Sheet 
on 

TRANSPLANTING ORNAMENTAL TREES AND SHRUBS 

Proper planting will benefit both the plants and you. If the> are worth planting, they 
are certainly worth the time and trouble to do it correctly. Care and attention from 
the very beginning will be of value 

Container grown plants and those balled and burlapped (BB) can be planted anytime. 
Early fall is a good time to plant as they should be well established before summer, 

Bareroot plants such as pecan and fruit trees, some shrubs, and roses need to be 
planted as soon as they begin to arrive at the nurseries. This is usually in late fall 
or early winter. 

The size of the hole into which the plant is to be placed is very important. It should 
be at least one to two feet wide r and at least si x inches or a foot deeper than the roots 
of the planto 

The soil in the bottom of the hole should be worked well and mixed with organic matter. 
Unless barnyard manure is well rotted, avoid using it. Do not fertilize newly set out 
plants, especially bareroot (BR ones. 

After the hole has been dug, you can fill it with water and allow it to soak into the 
surrounding soil. Place some of the soil mixed with organic matter into the bottom 
of the hole; set the plant on this. Fill in around the roots with more topsoil and pack 
well. You could water again and complete filling the hole with soil. The plant should 
be placed at the same level at which it was originally growing. 

If the shrub was bareroot, you can prune about one-third of the top to compensate for 
tlie roots lost in digging. Generally, balled and bagged will need some pruning also, 
but container grown do not. 

If the plant was m metaL paper, or plastic container, this should be removed before 
planting. If it was wrapped in burlap, this does not need to be removed. It can be 
loosened around the top near the base of the plant. Plants in containers may need to 
be watered before removing to prevent the soil from crumbling. 

Newly planted trees or very tall shrubs will usually need to be staked especially if they 
are in a windy area, A stake :an be placed on the side of the prevailing wind. This 
stake can be put m before planting if the plant is bareroot. 
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Transplanting Ornamental Trees and Shrubs 
(Information Sheet continued) 

If the tree is over five inches in diameter, it may need guy wires The wooden stakes 
would be placed some distance from the base of the tree and driven about 18" into the 
ground. Wires can be used from the tree to the stakes. The wire should not be tied 
directly to the plant Rubber hose protectors may be used around the wires If the 
plant is not too large, plastic ties may be used 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Nurser}' Plant Production 

Care and Maintenance of Plants 

OBJECTIVE To develop an understanding of the modem methods of pruning 
ornamental shrubs and trees 

INTRODUCTION^ Pruning of plants is the cutting off or cutting back of parts of a 
plant for better shape or more fruitful growth 

Trees and shrubs may need to be pruned in order to remove 
dead, diseased, or injured wood Pruning may be needed to remove a branch 
that overlaps another or to remove foliage right after plants are transplanted 
in order to make up for the loss of roots 

Pruning also helps to improve the shape of the plant and makes 
it fit into the general pattern of the landscape 

REFERENCES Required 
1 information Sheet on "Care and Maintenance of Plants" 
2 "Modern Pruning Methods". B-997, Texas Agricultural 

Extension Service 

QUESTIONS 
or 

ACTIVITIES 

1 What is the cardinal rule to follow in pruning ornamental 
plants? 

2 Give three characteristics of pruning tools 
3 When can trees be pruned? 
4 What two factors are important in pruning ornamental shrubs 

and small trees? 
5 How much top growth should be removed from bareroot dug 

plants? 
6, Why do rose plants need to be pruned? 
7 When should deciduous plants be pruned? 
8= When is the proper time to prune shrubs which bloom in the 

spring? 
9 When should climbing roses be pruned? 

10 Why is a rounded or pointed top hedge preferred over a flat 
top hedge? 
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Information Sheet 
on 

CARE AND MAINTENANCE OF PLANTS 

Take stock of your yard and cheek on an important chore - pruning Are your 
sidewalks and driveways covered by overgrown, sprawling shrubs? Are your 
doorways crowded and your windows hidden? Then you should do some pruning 

Pruning the removal of surplus or undesirable parts of the plant to improve the re ­
maining parts reduces the leaf surface or buds that grow into leafy shoots This 
diverts the plant food from root production to shoot production and increases the 
leaf growth 

Deciduous plants, those which lose their leaves during cold weather, should be 
pruned between leaf drop and first spring growth The skeleton is exposed and the 
plant is easier to work with After pruning, the plant should have a framework of 
well-shaped unorowded branches 

Many evergreen shrubs need annual pruning These might include wax-leaf 
ligustrum pittosporum. eleagnus. yaupon, and viburnum They may be pruned 
into midsummer as they have no dormant period 

Sometimes coniferous evergreens such as arborvitaes need to be pruned to keep 
them within a certain size This can be done by shearing the main branches and 
end branches with sharp hedge shears Gradually clip from the outside to almost 
where the brown foilage begms This foliage will turn green when the light reaches 
it 

The average pruning ts from about one-fifth to one-third of the entire shrub Many 
shrubs should be pruned by thinning out rather than be severe pruning If a shrub 
is badly out of proportion to its surroundings, you can cut it back to within a foot 
of the ground Fertilized, watered, and allowed to grow naturally, you will have 
an attractive shnab again 

Shrubs grown for formal hedges need frequent cutting to keep them closely sheared 
within definite dimensions If a hedge is informal, it can be allowed to grow more 
or less at will; it can be controlled to some extent 

Shrubs which bloom in the spring should not be pruned until after their flowering 
Severe pruning can be done then as the flowers are produced on wood grown the 
year before the blooms 

Pyracantha or other berry-bearing shrubs should be pruned before the blooms ap­
pear in the spring The berries for next fall and winter will be lessened by late 
or severe pruning 
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Care and Maintenance of Plants 
(Information Sheet continued) 

Rose bushes produce flowers on wood formed the same season. Therefore, the 
more of last year's wood you prune, the better for your rose bushes Cut back 
old, non-productive canes. Remove any dead or diseased wood. 

Climbing roses should be pruned after flowering. Flowers this spring will be 
produced on canos grown last season; they will be much greener looking and not 
as old appearing as the canes produced the season before. Branches which are 
too long may be cut back about one-third of their total length. 

Use the proper tools when pruning. Be certain they are clean and sharp, 
a clean, smooth cut and leave no jagged edges, bruised bark, or stubs. 

Make 

Always remove any dead, diseased, or broken branches from plants. If branches 
are rubbing, crowded, weak, or growing downward, they should be removed. 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Floral Crop Production 

Introduction to Floral Crop Production 

OBJECTIVE To develop an understar.ding of the field of floriculture and to 
learn about sources of information on the subject 

INTRODUCTION Floral crop production in the United States is a comparatively 
young business which probably started during the early part of the nineteenth 
century in Pennsylvania At that time. Philadelphia was considered the social 
center of the country The need for floral arrangements for special occasions 
brought about the beginning of the production of floral crops Today the pro­
duction of flowers is one of America's largest industries 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
Flower and Plant Production, Nelson, pp. 3-15 

1 Why is it necessary for flowers to be produced throughout 
the year? 

2 What are the three most widely grown cut flowers? 
3 Where do most retailers of pot plants acquire their plants? 
4 What is the motto of the Society of American Florists? 
5 What magazine on the floriculture industry is available to 

the southern oroducer and can be obtained from Ft, Worth, Texas? 

[ 
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OBJECTIVE To develop an understanding of how to successfully produce 
perennial flowering plants 

INTRODUCTION Perennials are long-time favorites of gardeners everywhere 
Unlike annuals, they continue to flower year after year. During the winter the 
plant goes into a period of rest called dormancy. The following season it be­
gins growth and starts to bloom 

REFERENCES Required 
Basic Gardening Illustrated, Sunset pp. 100-101 

QUESTIONS 
or 

ACTIVITIES 

1 What is probably the best plant for a new gardener to grow? 
2 What is one of the most common uses of the large mum? 
3 How often should primrose clumps be divided? 
4 How can one cause polyantha primroses to repeat bloom in 

the fall? 
5 If peonies are properly planted, how often will they need 

dividing? 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Floral Crop Production 

Bulbs 

OBJECTIVE To develop an understanding of how to properly use bulbs in the 
floriculture industry 

INTRODUCTION A bulb is an underground bud that sends down roots and has a 
very short stem covered with leafy scales such as lil ies and onions. 

It is both interesting and rewarding to plant a bulb and obtain 
a beautiful flowering plant 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required: 

Basic Gardening illustrated. Sunset, pp. 104-107 

1 
2 
3 
4 
5 
6. 

When do tuberous begonias bloom? 
Why should first foliage not be cut until it turns yellow? 
What can be used to protect bulbs from soil insects and rot? 
What is a true bulb? 
What is a rhizome? 
Study the t e rms on page 107 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Floral Crop Production 

Characteristics Identification, and Use of Important Pot Plants 

OBJECTIVE To learn the characteristics identification, and use of twenty 
important pot plants 

INTRODUCTION. This assignment contains an information sheet with some of the 
characteristics, uses, and cultural requirements of twenty plants that are grown 
in many greenhouses and garden centers in Texas A student studying for a 
horticultural occupation should be able to identify the important pot plants and 
give their characteristics and uses 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
1 Information Sheet on "Important Pot Plants" 
2 Seed catalogues 

1 Locate pictures in catalogues and other references and study 
the picture as you study about each plant listed on the infor­
mation sheet 

2 As you study each plant, list it on the attached form and 
determine its most important identifying characteristics and 
use 
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CHARACTERISTICS AND USE OF POT PLANTS 

No Plant Characteristics Use 

1 : 

3 ' 

5 i 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 j 

20 i 
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Information Sheet 
on 

IMPORTANT POT PLANTS 

1- AZALES — - — -Bright flowering plant from mid-December through May Requires 
acid soil or peat moss as growing medium, ample moisture but good 
drainage 60-65° temperature 

2 BEGONIA Grown for foliage and f^owerS; Grown in soil that is porous and 
slightly acid Top soil should become dry before watering Water 
thoroughly.. In winter requires fiill sunlight, in spring and summer 
place in filtered simlight 

Thrive in humid air and do well in a temperature of 60-70° Keep 
foliage dry 

3 BROMELIAD-- - --Exotic looking plant with showy spikes of blooms which may be 
attractive for several months Most store an emergency supply of 
water within a natural vase-shaped center formed by their durable 
foliage in leaf base cups They are easy to grow and do well ir. 
shade or sunny locations. The color patterns in the foliage and 
unusual growth habits make the Bromeliad an excellent and inter­
esting plant for the home or office. 

4 CALADIUM-̂  ~-Colorful decorative foliage plant grown from tubers which are sold 
m grades expressed in inches of diameter 

Plant m loose well-drained soil Need high humidity and ample 
water 80-85° best temperature to start Caladiums. 

Require light but not full sun Fertilize with complete plant food 
about once a month 

The fancy-leaved Caladiums offer a variety of form color, and 
leaf patterns that few plants can match Grow to 2 - 2-1/2' Can 
be used as house plants or for outdoor planting 

5 CHENILLE ------Bright green broad foliage. Flowers in hanging cattails up to a 
foot long of a deep red color Needs semi-light and ample moisture 

6 DIE FENBACHIA—Large decorative fol i^e plant. Needs well-drained soil high in 
organic matter Filtered light. Commonly propagated by cutting 
stems into sections containing one or more eyes 
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Important Pot Plants 
(Information Sheet continued) 

CHRYSANTHEMUM - (Mum) - Grows best in porous, well-drained sterilized soil 
Rooted cuttings should be planted as shallow as possible. They 
are heavy feeders and need a regular supply of fertilizer. Dis­
ease and insect control is very important. They have special re -
quirements such as timing, pinching, lighting, and shading. Dis­
budding produces larger flowers. 

8 COLEUS Outstanding foliage plant which is tender; requires frequent pinch­
ing during growing season to produce attractive, compact plant. 

Needs loose, well-drained woil with ample moisture Requires 
partial shade in hot, dry areas of Texas, Occasionally threatened 
with aphids and mealy bugs Easily rooted from cuttings 

Bright glossy leaves of many different colors on a single plant 
Leaves are various shapes Require strong sunlight to retain their 
color Needs high humidity Propagated usually by air-layering 

10 DEVIL'S IVY Variegated yellow-splashed green leaves Filtered light for best 
coloring Requires high humidity, but do not keep constantly wet 
If on totem, moisten for humidity Needs rich loam soil Feed 
with complete fertilizer about once a month 

9, CROTON 

11. DRACAENA 

12. FERNS 

13 FICUS 

A versatile plant of various types. Most varieties are large and 
showy; most have leaves that are long and striped Shade or fil­
tered light Moderately moist, but good drainage, and high 
temperatures 

Various assortments usually called table ferns. All like cool 
moist shady conditions Rich compost soil and moisture, but 
well drained Will provide cool greenery background for other 
plants 

Many varieties excellent for basket growing 

(RUBBER PLANT? - Commonly used as large specimen plants, 
so they do need space. Have glossy green foliage Will tolerate 
dry air, and do well at 70 to 80° Do not overwater 

Filtered light ideal, but will take a great deal of sun 

Propagated mostly by air-layering. 
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(Information Sheet continued? 

14. GERANIUM 

15 GLOXINIA 

t 

-Dusty, green foliage, succulent stems Large clustered flowers 
in many colors Require plenty of sun to bloom properly Allow 
to become quite dry between waterings Sandy loam high in organic 
matter is best Temperature from 60-70® is ideal 

-Showy, velvety foliage and large bell-shaped blooms in assorted 
colors Light high humidity, moisture, rich, well-drained soil 
Water spots foliage and flowers, so avoid getting water on them 
They need filtered light, and proper spacing 

16. HYDRANGEA Showy broad dark green foliage Long lasting flowering plant 
commonly grown for Easter and Mother's Day Flowers in pink 
blue, or white Plant requires regular water during flowering 
and likes high humidity 

17 PHILODENDRONMost important tropical decorative plant family Tropical condi­
tions best, but will tolerate dry air and low lighting in homes 
Needs loose, porous soil, sufficient water to keep soil moist 
Many varieties and types Some used on totems and are strong 
climbers 

18. POINSETTIA Seasonal plant most popular at Christmas Small yellow flowers 
surrounded by striking colorful bracts in red. pink or white 
Keep warm, chills easily Requires moisture and strong light 

19. SANSEVIERIA—(Snake Plant or Mother-in-law's tongue* - Among the sturdies of 
the foliage plants Will do well in shade areas or in sunlight Do 
need porous soil, adequate drainage Do not overwater 

20 SCHEFFLERA—Attractive, fast growing umbrella-shaped foliage plant Glossy 
green foliage Filtered light Needs good drainage, and don't 
overwater Large plant, needs space Usually propagated from 
seed. 
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HORTICULTURAL OCCUPATIONS 

UNIT: Floral Crop Production 

TOPIC. Poinsettias 

OBJECTIVE, To develop an understanding of the cultural procedures in Poinseitia 
production 

INTRODUCTION, The Poinsettia is an important blooming plant which is very popular 
at the Christmas season They are a native of Mexico and the tropical American 
countries 

The beauty of Poinsettias lies in the brilliant bracts below the cluster 
of flowers They are now being produced as reds, whites, and pinks 

Cultural practices are more important in growing Poinsettias than most 
crops because they have to be timed for the Christmas season only The day after 
Christmas the prices decline rapidly 

REFERENCES. 
Required, 
1 Flower and Plant Production in the Greenhouse, Nelson, pp 272-279 

Supplemental, 
1 The Ball Red Book, pp 299-310 

QUESTIONS OR ACTIVITIES 

1 What nutrient should be supplied if cuttings are made under a mist 
2 List three poinsettia colors 
3 What is the most common pest on Poinsettias? 
4 What are the most common causes of leaf drop on Poinsettias? 
5 What is the reason for poor root development in Poinsettias? 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Floral Crop Production 

TOPIC Chrysanthemums 

OBJECTIVE To develop an understanding of some important cultural pract ices in 
chrysanthemum production 

INTRODUCTION. The Chinese began hybridizing or crossing varieties of Chrysanthemums, 
o r mums as they a r e more commonly called, over 2, 500 years ago In the yea r s since, 
plant breeders from many lands have done much to improve existing variet ies The 
Oriental growers tr ied to win the approval of royalty; European growers concentrated 
on magnificent showblooms; the American hybridizers have improved mums for florist 
t rade 

in recent years , much has been done to cause mums to flower on a 
year round basis . This is accomplished in greenhouses by controlling temperatures , 
shading, lighting, diseases and insects 

REFERENCES 
Required: 
1 Flower and Plant Production in the Greenhouse, Nelson, pp, 237-244 

QUESTIONS OR ACTIVITIES 

1 What is the natural blooming season for mums? 
2 What is the most persistent pest of pot mums? 
3. What i s the correct night temperature for raising mums? 
4 What is the most popular cAov in mums? 
5 Why i s black cloth placed ever mum plants? 
6. How and when do you pinch mums? 
7 What may happen when mums are planted 2 to 3" deep? 
8. What i s the proper schedule for misting of mums? 
9 How long does the mum season las t? 

10 What should be done to the soil before planting mums? 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Floral Crop Production 

Geraniums 

OBJECTIVE To develop an understanding of the cultural procedures in 
geranium production 

INTRODUCTION Few plants can equal the geranium for color, long period of 
bloom, and simple care They make a fine showing as a pot plant or as a 
bedding plant 

Geraniums were once considered an old-fashioned plant; today 
they are one of the most popular plants for gardeners, indoors or outdoors 

REFERENCES 

t; 

QUESTIONS 
or 

ACTIVITIES 

Required 
1 Flowers and Plant Production mthe Greenhouse, Nelson 

pp 256-264 

Supplemental 
2 The Ball Red Book. pp 247-251 

1 Why must geraniums be shipped so rapidly ? 
2 What IS done to the plant several weeks before the 

cutting harvest is to start? 
3 What color of geraniums is most in demand? 
4 What system of watering has proved to be excellent for 

geraniums ? 
5 Give two good management activities in the sanitation program 

to prevent diseases from developing and spreading 
6 What is the second most popular color in geraniums? 
7 What IS the night and day temperature preferred by geraniums? 
8 How are most geraniums shipped from California? 
9 In what size pot are most geraniums produced? 

10 Why have geraniums not been widely grown from seed? 

L; 
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HORTICULTURAL OCCUPATIONS 

JNIT 

TOPIC, 

OBJECTIVE 
hydrangeas 

Floral Crop Production 

Hydrangeas 

To develop an understanding of the cultural methods in raising 

INTRODUCTION The hydrangea is usually raised as an Easter and Mother s Day 
plant It is an excellent long lasting flowering plant for late v/inter and spring 
season 

REFERENCES Required 
^ Flower and Plant Production in the Greenhouse, Nelson, 

pp 264-267 

Supplemental 
2 The Ball Red Book. pp 259-269 

QUESTIONS 
or 

ACTIVITIES 

1 What insect must be controlled on hydrangeas? 
2 What will happen to hydrangeas if they are not frequently 

watered? 
3 When are stem tip or leaf bud cuttings made? 
4 For which two occasions are hydrangeas commonly shown? 
5, What disease causes severe loss to hydrangea buds in storage? 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

Establishing and Caring for Lawns 

Turf Grasses for Texas 

OBJECTIVE To develop an understanding of planning the lawn and the proper 
selection of turf grasses for Texas 

INTRODUCTION A beautiful lawn is the foundation for a pleasant home landscape No 
matter how expensive the home, how beautiful the trees shrubs, and flowers, they 
will not show up to the best advantage with an unattractive lawn 

A la^vn is a living thing consisting of thousands of tiny living plants or 
grasses Each plant needs food, water, sunshine and soil It is largely dependent 
upon you for many of these 

The lawn is a valuable part of the landscape design and should provide 
the proper setting for the house, trees shrubs and other buildings It should be 
established properly in order to provide a beautiful area which will be eas> to keep 
attractive 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
"Home Lawns", B-203, Texas Agricultural Extension Service, pp i-

1 Give five factors to consider in the selection of a turf grass 
2 List two ways turf grasses are classified 
3 Give three points about "-i muda as a turf grass 
4 Give six points about St Augustine grass as a turf grass 
5 Why does Zoysia grass make an excellent turf? 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

OBJECTIV-E 
a new tun 

Establishing and Caring for Lawns 

Establishing a New Turf 

To develop an understanding of the principles in the establishment of 

INTRODUCTION The lawn is a valuable part of the landscape design and should provide 
the proper setting for the house trees, shrubs, and other buildings It should be 
established properly in order to provide a beautiful area which will be easy to keep 
attractive 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Requi red 
"Home Lawns" B-203 Texas Agricultural Extension Service pp 5-7 

1 List three distinct steps necessary in the esij^blishment of turf 
2 List five types of organic matter which can be au^ed to a new turf 
3 How should fertilizer applications be determined? 
4 What are the factors to consider in determining whethei yard 

will be seeded sprigged or sodded? 
5 Why is the frequency of watering reduced as the lawn begins to 

take root and grow? 
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lor 
HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Establishmg and Canng for Lawns 

Managing an Established Turf 

OBJECTIVE To develop an understanding of the principles and practices involved 
in managing an established turl 

INTRODUCTION After the lawn has been properly' established it is important to know 
the time and rate of fertilization when to water and to have a working knowledge 
of keeping a lawn beautilui 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Requi red 
"Home Lawns" B-203 Texas Agricultural Extension Service pp 8 12 

1 List four mrijor factors involved in maintaining turf 
2 Why is Nnrogen the kev element in turf production? 
3 Why is Phosphorous important to the lawn? 
4 Explain what a lawn looks like when ii has a nitrogen deficiency 
5 What does a plant look like when it has a phosphorous deficiencv? 
6 Describe an iron deficiency In the turf 
7 When should the turfed areas receive an application of comoICiC 

fertilizer? 
8 Hoiv may chlorosis he corrected? 
9 Wh.v are lighi frequent spi^inkhngs harmful? 

10 Why IS the aeration of the soil in a turi important? 
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HORTICULTURAL OCCUPATIONS 

k 

UNIT: 

TOPIC: 

Establishing and Caring for Lawns 

Turf Problems 

OBJECTIVE To develop an understanding of the problems which occasionally 
arise in the management of a lawn 

INTRODUCTION. Many problems may arise in the successful management of oeautiful. 
well-kept lawns. The horticulturist should be able to identify the important lawn 
diseases and insects and have a working knowledge of the control of these problems 

REFERENCES; 

QUESTIONS 
or 

ACTIVITIES. 

Required 
1. "Home Lawns", B-203. Texas Agricultural Extension Service, 

pp 12-14. 
2. "Texas Guide for Controlling Insects on Ornamental Plants" 

Texas Agricultural Extension Service, L-199. 

Supplemental 
3. "Lawn Insects. How to Control Them", B-53. U S. D A 

1 List four problems which occasionally arise in the production of 
a turf. 

2 What is the best way to control weeds? 
3, What chemical is commonly used to control broad-leaved annual 

weeds in the lawn? 
4.. Describe the appearance of a lawn which has Brownpatch 
5. What is a good fungicide for controlling Brownpatch? 
6, List eight dusts or sprays which are effective for controlling 

most lawn insects 
7- Why is renovation of old lawns necessary? 
8. List four dusts that are recommended for the control of chiggers 
9. Give three good sprays for the chinch bug, 

10. Give the mixture for controlling the Bermuda grass mite. 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT-

TOPIC? 

Controlling Plant Insects. Plant Diseases, and Other Pests 

Causes of Plant Diseases 

OBJECTIVE; To learn what causes plant disease and to learn to recognize 
these diseases 

INTRODUCTION; There are probably about as many diseases as there are plants. 
Man must constantly strive to ward off these diseases. If all research stopped, it 
is possible that man would be living in a world of famine and hardship 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES: 

Required. 
1 "What You Should Know About Plant Diseases", B-995, Texas 

Agricultaral Extension Service 

Supplemental 
2. "Texas Guide for Controlling Insects and Diseases", L-245; 

Texas Agricultural Extension Service 

1 What are the four most important causes of plant disease? 
2.. What is photosynthesis? 
3 What is a vector? 
4 What is the best approach to controlling canker disease? 
5 What are fungi? 
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for 
HORTICULTURAL OCCUPATIONS 

UNIT. 

TOPIC 

Controlling Plant Insects Plant Diseases, and Other Pests 

Identifying Plant Diseases 

OBJECTIVE; To learn to identify plant diseases and to become familiar with the 
terminolo^ used in connection with plant diseases 

INTRODUCTION; Better quality and hi^er yields at lower cost are possible with 
betier disease control Diseases cost producers millions of dollars each year A 
large part of this expense can be prevented by learning more about diagnosing and 
checking plant disorders 

REFERENCES Reqiured 
1 "Identifying Plant Diseases" MP-512, Texas Agricultural 

Extension Service 

QUESTIONS 
or 

ACTIVITIEi? 

Supplemental 
2 "What You Should Know About Plant Diseases", B-995, Texas 

Agricultural Extension Service 

1 What is the key to effective control of plant disease? 
2. What is meant by blasting? 
3 What is exudate? 
4 What is the best way to check nematode damage? 

Activity: 
1 Study the terms that describe plant diseases on page 7 of 

reference no 1 
2 Collect all the publications on plant diseases from your 

county agent 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

L^IT, 

TOPIC; 

Controlling Plant Insects. Plant Diseases, and Other Pests 

Application and Safety Precautions of Horticultural Chemicals 

OBJEC nVE To learn the safe use of the important horticultural chemicals and 
procedures for effective application 

INTRODUCTION: There are numerous methods of applying pesticides fungicides 
and other horticultural chemicals The purpose is to completely cover the plant 
or pest with the proper amount of control material The first factor to consider 
is the welfare of the people using the material, second is the welfare of the plants 
and then the effectiveness of the material in controlling the pest or diseases 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES. 

Required 
1 Flower and Plnnt Production Nelson pp 302-311 
2 Basic Gardening Illustrated page 81 

1 What is the first factor to consider when using chemicals? 
2 What is the second factor to consider? 
3 What is the third factor? 
4 What is one of the most common means of appl)ring pest or 

disease control materials in the greenhouse? 
5 How should you store a water hose to prevent spreading of 

diseases? 
6 What are the safety rules that should be followed when a 

person is working with pest control chemicals? 
/ Why should a plant be completely covered with contact 

poisons ? 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

OBJECTIVE 

Controlling Plant Insects. Plant Diseases, and Other Pests 

Controlling Leaf Diseases 

To lea'n how to identify and control the major leaf diseases 

INTRODUCTION A customer who wishes to buy a plant is usually looking for one 
which has a lot of healthy leaves A plant will not sell if its leaves have wilted 
and turned brown This will result in decreased profits on the part of the producer. 

REFERENCES Required 
1 "Texas Guide for Controlling Diseases on Ornamental Plants" 

MP-574 Texas Agricultural Extension Service, pp 10-13 

Supplemental 
2 "What You Should Know About Plant Diseases". 

Agricultural Extension Service 

QUESTIONS 
or 

ACTIVITIES 

1 
2 
3 
4 
5 
6 
7 
8 

B-995 Texas 

How does one treat leaf scorch or scald? 
What causes sooty mold? 
What causes oedema? 
What two chemicals are good for treating mosaic or leaf curl? 
When do you spray azaleas and camellias for galls? 
How often would one spray to control bacterial leaf spots? 
What usually causes chlorosis ? 
What type of disease is anthracnose? 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC: 

Controlling Plant Insects Plant Diseases, and Other Pests 

Controlling Stem Branch and Trunk Diseases 

OBJECTIVE; To learn the major diseases that affect stems branches, and trunks 
of horticultural plants and how to control these disorders. 

INTRODUCTION The stems branches, and trunks of plants are necessary for plant 
growth They are the transportation system for the plant since water and food 
move th rou^ them A disease affecting these system^ ^an cause a definite decrease 
in plant vigor 

REFERENCES: Required 
1 "Diseases on Ornamental Plants"^ 

Extension Service, pp 14-16 
MP-574, Texas Agricultural 

QUESTIONS 
or 

ACTIVITIES 

1 
2 
3. 
4 
5 
6 
7. 
8 

Supplemental 
2. "What You Should Know About Plant Diseases", 

Agricultural Extension Service 

UoM does a person treat a plant that has gall? 
What is the control for a dodder infestation? 
Ht)w does moss damage a plant? 
What part of a plant does green scurf attack? 
What causes wood rot? 
What IS the treatment for slime flux? 
How is mistletoe spread? 
What causes lichens? 

B-995, Texas 
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HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC; 

OBJECTIVE: 

Controlling Plant Insects, Plant Diseases, and Other Pests 

Controlling Root Diseases 

To learn to detect root diseases and how to control them 

INTRODUCTION: Roots are the stors^e organs of plants If a disease is present in 
the roots of a plant, growth and vigor will be greatly affected. 

REFERENCES Required. 
"Diseases on Ornamental Plants", MP-574, Texas Agricultural 
Extension Service, pp 17-21 

QUESTIONS 
or 

ACTIVITIES: 

1 What is a good treatment for mushroom root rot? 
2 What is a good treatment for crown gall and hairy rot? 
3 What is the first step when planning to fumigate for 

mushroom root rot? 
4- What is the minimum distance from live plants that it is 

permissible to use carbon bisulfide as a soil fumigant on 
mushroom root rot? 

5 In what sections of Texas is southern b l i ^ t most common? 
6 What temperature is required for southern blight development? 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Controlling Plant Insects Plant Diseases, and Other Pests 

Controlling Diseases Affecting the Entire Plant 

OBJECTIVE To 'earn the causes symptoms and control of diseases affec ng 
the entire plant 

INTRODUCTION Many diseases are not localized in the stems, roots, or leaves, 
they damage the plant in all parts There are various controls for these diseases 
but one must first be able to make a proper diagnosis Never assume that because 
a plant shows a symptom of a known disease that you have diagnosed the disease 
properly Many diseases have some common symptoms Don't make the mistake 
of diagnosing a plant disease without studying all symptoms of all diseases common 
to the particular plant 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Requi red 
1 "Texas Guide for Controlling Diseases on Ornamental Plants" 

MP-574 Texas Agricultural Extension Service, pp 22-23 

Supplemental 
•̂  Basic Gardening Illustrated page 80 

1 What symptoms would a chrysanthemum exhibit that had aster 
yellows that would not be present if it was affected by verticillium 
wilt? 

2 What is an effective control for aster yellows ? 
3 What is an effective control for verticillium wilt? 
4 In what section of Texas is verticillium wilt most common? 
5 Who are the only people that should handle chloropicnn? 
6 What is a chemical called that controls mites? 
7 What are two effective treatments for botrytis blight? 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

OBJECTIVE; 

Controlling Plant insects. Plant Diseases, and Other Pests 

Controlling Lawn and Turf Diseases 

To learn the major lawn and turf diseases and how to control them 

INTRODUCTION It has been said that a landscape can be no better than the appearance 
of its lawn A house can be made into a beautiful home by maintaining a mce green 
lawn There are several diseases which can severely damage the appearance of the 
turf if they are not controlled 

REFERENCES Required 
"Texas Guide for Controlling Diseases on Ornamental Plants*'. 
MP-574 Texas Agricultural Extension Service, pp. 24-26 

QUESTIONS 
or 

ACTIVITii^S 

1 What is the control for fairy rings or mushrooms? 
2 What is the treatr ent for chlorosis? 
3 What are the symptoms of fading out? 
4, What is the treatment for slime mold? 
5 What is the treatment for Pincularia leaf spot? 
6. When should treatment for brownpatch be applied? 
7. When should treatment for rust on bluegrass be applied? 



•••P 

Agricultural Education 
Teaching Materials Center 

940-IX-9 
Page 1 

UNIT: 

TOPIC: 

Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

Controlling Plant Insects, Plant Diseases, an. Other Pests 

Identifymg Plant and Soil Insects and Methods of Control 

OBJECTIVE To learn how to recognize the major insects of horticultural plants 
To underst^d the various controls for these insects 

INTRODUCTION, On any given day, a producer may walk through his plants and see 
numerous insects Some of these insects and pests are taking money from his 
pockets by damaging his crop A person who is depending on the proper growth 
and development of plants needs to know which insects are of economic importance 
and how to control them. 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES; 

Required. 
1 Basic Gardening Illustrated, section to s t u ^ : "Insect Pests", 

pp 78-79 
2. Information Sheet, "Identification of Plant Insects and Methods 

of Control" 
3. "Texas Guide for Controlling Insects on Ornamental Plants", 

L-199, Texas Agricultural Extension Service (Study list of 
insects, descriptions, and types of damage.) 

Supplemental: 
4. "Texas Guide for Controlling Insects and Diseases", L-245, 

Texas Agricultural Extension Service 

1 What is the difference between a snail and a slug? 
2 At what time of year do grasshoppers hatch? 
3. What are the best methods of controlling borers? 
4 What part of the plant do grubs damage? 
5 In what type of soil are nematodes most active? 
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IDENTIFYING PLANTS AN 

Information Sheet 
on 

SOIL INSECTS AND METHODS OF CONTROL 

i .. 

Eternal vigilance and timely applications of effective controls will reduce losses to a 
minimum Weeds in aisles or under benches are breeding places for a number of 
pests and cleanliness is imperative A generally overlooked area is that outside the 
greenhouse Weeds harbor many pests which can enter through side or top vents and 
open doors at the ends of the greenhouses Cleanliness and proper attention to t^e 
outside areas as well as under glass will reduce the sources of infestation 

Great changes have occured in the field of insecticides and there is a wide array of 
materials which are useful in combating pests New materials are constantly being 
added and the horticulturist must keep informed as better insecticides are introduced 

Aerosol bombs have radically changed certain pest-control practices Specific direc­
tions for their use cannot be given in general terms because they vary and directions 
on the bombs should be followed closely Alternation in the use of materials is sug­
gested to avoid the rapid build-up of resistant strains of pests 

Resistance of mites to insecticides is believed to occur by mutation which establishes 
populations that survive normal effective doses This resistance is inherited and does 
not retrogress Purchasing plants or cuttings infested with resistant mites can lead 
to considerable trouble 

Sprays and dusts are still used because in many instances they are just as effective 
as aerosols and may be cheaper for local applications Many insecticides are deadly 
poisons, and precautions regarding their use will be found on the container and should 
be followed 
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HORTICULTURAL OCCUPATIONS 

UNi 

TOPIC 

Controlling Plant Insects. Plant Diseases, and Other Pests 

Nematodes 

OBJECTIVE To develop an understanding of nematodes as a serious pest 

JNTRODUCTION. When leaves of plants are wilting, drying and falling off for no 
apparent reason, nematodes may be the cause Nematodes are small, slender 
worm-like parasites which cannot be readily seen by the naked eye These pests 
are small, but they can completely destroy a plant. 

REFERENCES 

( j 
QUESTIONS 

or 
ACTIVITIES. 

Required. 
1 "What You Should Know About Plant Diseases". B-995. Texas 

Agricultural Extension Service, page 3, pp. 13-14 
2 "Identifying Plant Diseases", MP-512, Texas Agricultural 

Extension Service 

1 List the steps involved in preparing a small plant specimen as 
illustrated in bulletin MP-512. 

2 What is the most common type of nematode? 
3. What should be determined before a large amount of money is 

spent on nematodes? 
4- Knots and galls found on plant roots do not always indicate root 

knot nematodes Give at least two exceptions. 
5 Name two plants that are very good hosts for root knot nematodes. 
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HORTICULTURAL OCCUPATIONS 

o 

UNIT, 

TOPIC, 

Controlling Plant Insects, Plant Diseases, and Other Pests 

Control of Moles Gophers. Birds. Deer, and Ants 

OBJECTIVE To become familiar with animals and birds that are a nuisance to 
the producer of horticultural plants 

INTRODUCTION Plant damage by animals and birds can become quite costly. The 
rural nurserymen usually have a big problem with animals, and the small town 
producers are plagued by flocks of birds 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
Basic Gardening Illustrated, page 82 

1 How can a person detect the presence of moles? 
2 What are the two most effective means of destroying moles? 
3 Why should traps be used with caution? 
4 How do gophers and moles differ in their digging habits? 
5 How do many gardeners who li-; ^ in the country protect plant 

roots from gopher damage without using poisons or traps? 
6 What birds have no friends and should be eliminated? 
7 What is the best way to protect young seedlings from birds? 
8, What is the best long term control for deer? 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT. 

TOPIC 

OBJECTIVE 

Controlling Plant Insects. Plant Diseases, and Other Pests 

Controlling Weeds 

To learn how to get rid of weeds and to prevent their recurrence. 

INTRODUCTION: Weeds grow well without, proper water and fertilizer. If you add 
these two ingredients, they will flourish and this produces a great deal of trouble. 
If not controll'^d, they can crowd out annuals and perennials and even small shrubs. 
Chemical, hand and mechanical methods of control are all effective if you start 
early ana are persistent 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
Basic Gardening Illuslxated. pp 84-86 

1 If you are planning to pull up weeds in a bed, what should you 
do to the soil several days before starting? 

2 What has been the gardener's most useful tool for over 
4,000 years? 
What is a good device for weeding between paving blocks? 
How does encouraging shrub growth reduce weed population? 
After weeds have been cleared, what can be done to prevent 
recurrence? 

What precaution should be taken when mixing and applying 
chemical solution where handling is required? 

3 
4 
5 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC: 

Operating and Maintaining Horticultural Equipment 

Principles Used to Prevent Personal Injury 

OBJECTIVE; To learn the techniques and principles involved in horticultural 
work that will prevent personal injury, 

INTRODUCTION: Gardening and growing horticultural plants can be hard work, in 
man> instances a little time spent constructing a labor saving device can save 
several hours of back-breaking work. 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES: 

Required; 
Basic Gardening Illustrated, pp. 90-93 

1. Whdt part of the body should do the lifting when you are picking 
up an object from the ground? 

2. What effect does one pulley have on the force when you are 
attempting to straighten up a tree? 

3. What can be used to remove a stump if no heavy equipment is 
available? 

4. Wliat preparation should be made to clay soils before attempting 
to do a lot of digging? 

5. Tell how to make a handy device for blasting post holes and 
planting holes. 
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for 

HORTICULTURAL OCCUPATIONS 

UNIT-

TOPIC: 

Operating and Maintaining Horticultural Equipment 

Selecting and Maintaining Horticultural Hand Tools 

OBJECTIVE •. To learn to select the right tools for a job and to keep these 
tools in good repair. 

INTRODUCTION. No situation is quite as distressing as trying to complete a job 
when the proper toolH are not at hand 

REFERENCllS: 

QUESTIONS 
or 

ACTIVITIES: 

Required; 
Basic Gardening Illustrated, pp, 88-89, 94 

1 Why will asking different gardeners for a suggested tool list 
be of little value? 

2. What type of shovel is effective for moving sawdust, manure, 
and other light materials? 

3 What is the most common size of hoe? 
4. How often should one sharpen a hoe if the cutting is not too hard? 
5 What type of hoe is used by a pushing motion rather than a 

chopping motion? 
6 What are the two most common shapes of lawn rakes? 



Agricultural Education 
Teaching Materials Center 940-X-3 

Page 1 

Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC; 

OBJECTIVE: 

Operating and Maintaining Horticultural Equipment 

Maintaining Small Power Equipment 

To develop the ability to maintain small power equipment. 

INTRODUCTION; Value of small power equipment quickly decreases if proper 
maintenance practices are not diligently followed- Preventing a breakdown 
is usually much easier than repairing one 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
Information Sheet, "Maintaining Small Power Equipment*' 

1. What are the two factions of preventive maintenance? 
2 What should an operator of equipment do at the end of each 

work day? 
3. Why should the fuel tank be filled at the end of tht day? 
4 What may be used to clean the air filter? 
5 What two factors should be considered when checking a belt? 
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Information Sheet 
on 

MAINTAINING SMALL POWER EQUIPMENT 

Small, engine-powered equipment quickly loses its value if it is not carefully maintained 
Profitable use of the equipment depends on trouble-free operation on the job While no 
equipment, no matter how well maintained, can be guaranteed not to break down on the 
job. "down time" can be extremely short if a careful maintenance program is followed. 
Human and livestock health care is of a preventative nature Equipment maintenance 
should be similar 

Preventive maintenance can be described as consisting primarily of two things 

1 Periodic equipment inspection to discover situations which may lead to 
equipment breakdown 

2 Upkeep to minimize wear or to remedy potential trouble 

Regularly used equipment should always be checked by the operator Should he notice 
any slight malfunction, he should correct it before further trouble develops The 
operator should see that field maintenance is carried out regularly 

Usually not enough horticultural equipment is operated by a horticultural business to 
warrant hiring a full-time field mechanic or serviceman The operator has the r e ­
sponsibility to check oil, apply grease, and perform other maintenance when needed 
In some instances, this may be required every few hours At the end of the day, the 
operator should make an overall check and properly service his equipment. This will 
make the equipment ready to use the next day or on any future date it may be needed. 

A regular program of shop maintenance should be carried out on each piece of small, 
engine-powered equipment Small engines have prescribed periods of operating time 
after which oil should be drained and replaced At that time a general check of the 
equipment is in order 

Before beginning operation of a small, engine-powered piece of equipment, the following 
should be checked 

1 Fuel 
2 Engine oil level 
3 Oil level and air filter 
4 Belt tension 
5 Chains, oil if necessary 
6 Moving parts requiring frequent applications of grease or oil 
7 Gearboxes 
8 Implement adjustments 
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Maintaining Small Power Equipment 
(Information Sheet continued) 

During operation, the operator should constantly watch for any slight malfunction Often 
a change in the sound of the machine when in operation will indicate the beginning of 
trouble A skilled operator can tell by the sound of the machine if everything is in good 
working order If equipment is used for long periods during the dav regular shutdowns 
for preventive maintenance practices are advisable 

When equipment has been shut down for the day, it should be carefully checked and 
readied for the following day's operation 

Moisture condenses more rapidly in a partially empty 

The oil should be changed 

4 
5 

6 
7 
8 

10 
11 

12 

Fuel - Fill the fuel tank 
tank as the air cools 
Oil - Check the oil level and add oil as required 
periodically 
Transmission case - Check the lubricant level, adding or changing the lubricant 
as necessary 
Oil filter - Clean and check the oil level 
Chains - Apply oil to chains at regular intervals Check the condition of the 
links 
Belt condition - Check belts for excessive wear and for proper tension 
Moving parts - Grease all moving parts 
Cutting surfaces - Clean and check cutting surfaces of plows, cultivator tines, 
mowers for sharpness Cover cutting surfaces with used oil or grease if the 
machine is to sit out in the weather or not be u ed over a period of time 
Adjustment - Check machine to be sure that all operating parts are in correct 
adjustment 
Bolts - Inspect the machine for missing and/or loose bolts 
Damaged or broken parts - Determine if any parts have been damaged to the 
extent that machine operation will be impaired Replace these and all broken 
parts to insure proper operation 
Machine cleanliness - Clean off accumulated dust and dirt regularly 

When small, engine-powered equipment is put away for the off-season, give special 
care to provide the maintenance necessary to insure rapid starts the following season 

Small, engine-powered equipment is most valuable when operating properly Proper 
preventative maintenance helps insure proper operation 

The following general procedure should be used However, check the operator's manual 
for specific maintenance procedures which may be needed for a particular piece of 
equipment 
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Maintaining Small Power Equipment 
(information Sheet continued^ 

1. Before beginning the check, disconnect spark plug wire to eliminate a 
possible accident, 

2. Using wire brushes scrapeis, rags, and chemical de-greasers clean the 
entire machine. Use chemicals only outdoors, 

3. Clean air filter. Rinse witf gasoline or other solvent, wipe dry, and refill 
with oiL If the air filter has a dry element, replace with new element ac­
cording to manufacturer's recommendations, 

4. Check carburetor for cediment. Remove and check if necessary. 
5. Re-connect spark plug wire and run engine for five minutes. Stop the engine 

remove the spark plug wire, and drain the crankcase oil. Fill with new oil 
as recommended by the manufacturer, 

6. Drain gas tank. Reconnect spark plug wire, start the engine, and run until 
the tank and carburetor are free of gasoline. 

7. Remove spark plug and pour a teaspoonful of oil into the cylinder. Turn the 
flywheel to distribute oil Replace the spark plug with a new one^ 

8. Adjust and/or sharpen any blades or implements, 
9. Grease or oil any moving parts 

10. V'ipe a light coating of oil over bare metal parts, 
11. Store in a protected, dry place 

•r:«>-5«-x 

Material for this Information Sheet was taken from Module 10, "Operating, Repairing, 
and Maintaining Small Power Equipment, " Center for Vocational and Technical 
Education, The Ohio State University, Columbus, Ohio, 
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4 0 R r . iJLTURAL '.)C."JPAr ONS 

U>-^^ Ope.-ctt r-4 ard Mdirtamr ^ Ho.t ?ultu_f dl Equipment 

TOPIC OperdtiT^ ard Maip'air .ng La'w Mowers Safely and Effectively 

OBJECT'VE, r ) .ect^r h.» Â  t j ^.roperh ope • ite and to care for a lawn mower., 

IN PRODUCTION, A \ ' t . i rn.'Wî d ?avvr. ar- ^rediL ncrease the beaut\ of a home. 
There zs more t.:- ope rut r^ a U-n -m«^'er th<tr f iimg it with gasoline and mowing 
the g rass . 

REFERENCES Re^u red 
1. Fijtj? : ^a'df r.r g ]ru:>trated, La.^e 94, "Lawn Mowing" 
2, r.i'* n v .r> Shf et, '"^peict* r 5? ar.d Maintaining LaAvn Mowers 

*%diel Af d Kitf t, / e l •• 

QUESrONS 
or 

ACT AMITIES: 

1 Wha' i'«^ t!if 'aree ^i^rerd. ;jtTego» es of power mowers? 
2. What IS ne^int b s^idlpn^ a l iwn? 
3= VVha.' s tr.f ; '.s» step .r adju-st.rg tr.e cutting height of a power 

mo'.ver? 
4. A s. klf bar 'n>.\rf' cons^s^si.- Hdi ly of what two pa r t s? 
5. Wh sh.'usd ( K\'^ nei or*? J ' a s s clippings be removed from 

tne i aV ? 
6 Eif-ia.t WT grd^> iea-es sh>uld never be clipped too short. 
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on 

OPERATING AND MAINTAINING LAWN MOWERl 
SAFELY AND EFFECTIVELY 

Power mowers can be divided into three general categories 
(3) sickle bar 

,'l) reel (2) rotary, or 

Reel Mowers A reel mower is basically a common hand push mower powered by a 
small gasoline engine As the mower moves forward the revolving blades slide past 
the bed knife and cut the grass blades 

Reel mowers used on bluegrass and similar grasses have five revolving reel blades 
Reel mowers used on the bent type grasses have seven or nine blades to provide a 
smooth even cut on these fine-bladed grasses 

Reel mowers minimize the tendency of scalping or extremely close cutting on the high 
spots of an uneven lawn Repeated scalping will result in a weak turf at those spots 

The procedure for adjusting height of cut varies for each make of reel mowers 
general, the following procedures apply 

In 

1 Disconnect the spark plug wire from the spark plug and place it in a position 
where it is impossible for a spark to jump an air gap to the plug possibly 
causing accidental starting 

2 Place mower on a perfectly flat hard surface such as a concrete walk or 
solid workbench 

3 Adjust the bed knife to the proper height by manipulating the height adjusting 
set screws or by adjusting the wheel height 

4 Check to see that the adjustment procedure has not distorted the bed knife 
Rotate the reel and check the clearance between reel blades and bed knife for 
the entire length of each of the reel blades This clearance should be uniform 
along the length of each blade If this cannot be achieved through adjustment, 
it will be necessary to utilize special equipment to grind the blades to obtain 
the desired clearance 

Rotary Mowers Rotai7 mowers have a vertical shaft engine mounted on a housing 
which encloses a horij.ontally revolving blade The blade may be mounted on the 
engine shaft or one or more blades may be mounted on vertical jackshafts As the 
mower moves forward the blade revolves at very high speeds lifting and cutting off 
the grass blades Rotary mowers are generally simpler in construction than reel 
mowers 

Scalping, or extremely close cutting of high spots on uneven turf, can easily occur 
through careless operation Because the rotary mower is relatively square in design, 
the wheels may pass over a high spot and drop into a lower area during mowing and 
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Operating and Maintaining La'ATi Mowers Safely and Effectiveh 
(Information Sheet continued) 

cause the blade to crop near to or hit the soil surface Excessive scalping may severely 
damage the turf 

Rotary mower adjustment varies in detail according to the make, but the following gen­
eral proceoures usually apply 

1 Place mower on a perfectly flat hard surface, such as the concrete walk or a 
solid workbench Remove spark plug wire so as to prevent the possibility of 
accidental starting which might result in serious injuries 

2 Adjust mower blade to proper height by adjusting wheel height in relation to the 
housing Be sure to check the blade height and not the housing height since the 
blade is not level with the lower edge of the housing 

3 Adjust mower handle height to suit operator 

Rotary mower blades should be sharpened regularly since a dull blade rips instead of 
cutting the grass Before removing the blade for sharpening, disconnect the spark 
plug wire The blade may be sharpened by grinding or by filing Prior to remounting, 
the blade must be balanced The blade is mounted on a rod which is the same diame­
ter as the hole in the blade-^ Place the ends of the rod on a hard perfectly flat surface 
with room for the blade to revolve freely Two short pieces of 2" x 4" hardwood 
would work After resting the ends of the rod on the 2 x 4's the blade should remain 
level if the blade is not balanced grind or tile the heavier end until perfect balance 
is achieved 

Individual knives mounted on a base plate should be weighed alter grinding to check 
their balance if necessary, metal may either be ground off the back of the knife or 
holes may be drilled in the back of the knife to remove excess weight so that perfect 
balance can be achieved 

Sickle Bar Mowers Sickle bar mowers are used to cut overgrown turf or heavy 
weeds They generally do not cut neatly enough for use on home industrial, or 
recreational lawns 

Sickle bar mowers consist primarily of a cutter bar and knife The knife is a narrow 
steel bar to which several triangular-shaped, sharp knife sections are riveted The 
knife is driven by a pitman rod through a series of guards and over numerous wear 
plates As the cutter bar moves forward grass blades are cut by a scissor-like 
action as the knife moves rapidly back and forth over the wear plates The sickle 
cutter bar is usually mounted on and powered by a garden tractor or is permanently 
mounted and powered by a specially designed power unit 
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Hei^t-of-cut adjustment is not present on some sickle bar mowers. On other makes, 
height adjustment is made by raising or lowering a steel *'foot" which rides on the 
ground and keeps the mower at a set level. 

Correct movvmg techniques greatly influence the health; vigor. and appearance of a 
lawn. Leaves of the grass plant are essential to producing food for plant growth. 
When cut off too loW; the food producing section of the leaf is lost and turf vigor 
quickly declines. Grasses similar m height to the bluegrasses should be cut to a 
height of 1 1/2 to 2 inches. Low growing grasses of the creeping bent types should 
be mo^\'ed to a h e i ^ t of about 1/2 to 3/4 inches. 

If the lawn is mowed frequently enough clippings need not be removed. They filter 
down to the surface of the soil and act as a beneficial mulch for the turf. If the 
clippings are excessivehr long, they must be removed since the\ may smother the 
grass. Under certain conditions, some lawns develop excessive "thatch", dense 
mats of dead grass and clippings, at the soil surface. Under such circumstances 
all clippings should be removed. 

The mowing pattern should be varied each time the lawn is mowed to eliminate low 
spots, corrugations, and some matting. The changed lawn pattern created by 
changing mowing directions also enhances the overall landscape appearance. 

Overlapping each opposing cut improves the lawn appearance. Mowing in the oppo­
site direction of the previous cut and overlapping past the wheel mark of the previous 
cut can raise grass that may have been matted down by the wheels and permit it to be 
cut. 

Safety should be foremost in the mind of any equipment operator. He should know 
his mower and its capabilities and should attempt only jobs for which the equipment 
is designed. Except for adjusting the carburetor, he should never place his hands 
in or near moving parts nor allow anyone else, especially children, to be nearby 
when the engine is running. When the engine is stopped for cleaning or repairs, 
the spark plug wire should be removed to eliminate the hazard of accidentally start­
ing the engine. The operator of a rotary mower should be constantly on guard 
against running over articles such as glass or stones which could be thrown by the 
blades of the mower, since such debris can cause severe injury to people or pets. 

Material for this Information Sheet was partially taken from Module No. 10, 
"Operating, Repairing- and Maintaining Small Power Equipment," Center for 
Vocational and Technical Education, The Ohio State University Columbus Ohio. 
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Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC: 

OBJECTIVE: 

operate them. 

Operating and Maintaining Horticultural Equipment 

Operating Rotary Til lers Safely and Effectively 

To learn the different types of t i l lers and how to properly 

INTRODUCTION: A rotary t i l ler can be a handy piece of equipment. It can also be 
dangerous. One should exercise extreme caution in the operation of tiiese m a ­
chines. If cautions a re heeded, a t i l ler can be used by even the inexperienced 
gardener to loosen soils and in preparing soil mixtures. 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES: 

Required: 

Information Sheet, "Operating Rotaiy Til lers Safely and Effectively" 

1. 
2. 
3 . 
4. 

What a re the two categories of rotary t i l l e r s? 
Which type is used only for light work? 
On front tine t i l lers , what moves the t i l ler forward? 
If the front tine t i l ler digs too far into the groimd and does 
not move forward, what should you do? 
What should be done before starting any t i l ler? 



Agricultural Education 
Teaching Materials Center 

940-X-5 
Page 2 

Information Sheet 
on 

OPERATING ROTARY TILLERS SAFELY AND EFFECTIVELY 

Rotary tillers are classified into two categories according to the arrangement of the 
tilling tines. Front tine tillers are those *vhich have the tines located in front of the 
wheels. Rear tine tillers have the tines located behind the wheels 

Front tine tillers are generally designed for light-duty work and are often used for 
cultivating In a loose soil thoy may do a satisfactory job of tilling to a depth of 
several inches. The machines usually are not heavy enough to till deeper on loose 
soils or to till heavy clay-packed soils with heâ ^y vegetative cover 

Front tine tillers do not have power wheels The rotation of the tines causes the 
tiller to move forwards Some control can be exerted over rate of forward motion 
by adjusting the depth bar. If the tiller must be held back to do a proper job of 
tilling, the depth bar should be lowered to cause the tines to dig deeper and slow the 
rate of forward speed. If the tiller digs deeply and does not move forward, determine 
the adjustment of the depth bar-

Rear tine rotary tillers are designed for medium to heavy work. Excellent tilling 
can be done to depths of about eight inches in a variety of soils having various amounts 
of vegetation or organic matter. This t5T)e of tiller can thorou^ly mix organic matter 
into the soil. 

Rear tine tillers have powered wheels and usually a reverse gear. Power can be 
transferred to either the wheels or the tines Rate of forward speed is controlled by 
selection of proper gear and throttle setting. 

Tilling depth on rear tine tillers is also adjusted by a depth bar which is usually lo­
cated behind the tineSo The bar is raised for increased tilling depth and lowered for 
decreased depth. 

Since rear tine tillers are often used on heavy or packed soils, several points of 
operation should be noted. The following operational procedures should be observed^ 

1. Rotary till when soil moisture is correct Use standard method of squeezing 
a handful of soil to determine moisture content. When the soil ball flakes 
and cracks, soil has the correct moisture content for tilling, 

2.- First run tilling depth should be no more than one to two inches. Increase 
depth for each additional pass.. 

3. Final tilling passes should be at right angles to previous ones to break down 
lumps further. 
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The handling procedures for front and rear tine tillers are considerably different. 
Each type can pose safety hazards to careless operators Before starting any 
tiller, check to see that all clutches or belt tension pulleys are disengaged The 
load on the engine may be great enough to prevent the engine from starting if these 
clutches were engaged If the engine should start while the clutch is engaged, the 
machine may get away from the operator and cause personal injury or property 
damage Even if the engine does not start while the clutch is engaged, a sharp pull 
on the starting rope may upset the machine or injure the operator 

Rear tine tillers present added hazards to the operator Power to the tiller tines 
should be disengaged whenever the tiller is not being used for tilling. This includes 
turning the machine around when moving it from one site to another 

' f 
f 
i 

Material for this Information Sheet was taken from Module 10, "Operating and 
Maintaining Small Power Equipment," Center for Vocational and Technical 
Education The Ohio State University, Columbus, Ohio 

i i 
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HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC: 

OBJECTIVE; 

Operating and Mainlaining Horticultural Equipment 

Operating Garden Tractors Safely and Effectively 

To learn how to operate a garden tractor safely and effectively. 

INTRODUCTION; The sale of garden tractors has increased steadily in the past few 
years. These tractors are used in a number of horticultural enterprises as well 
as by homeowners and hobby gardeners 

REFERENCES: Required-
1. Information Sheet, "Operating Garden Tractors Safely and 

Effectively'' 

Supplemental; 
2. Literature from manufacturers of garden tractors 

If one is planning to buy a garden tractor and a sickle bar, 
what should he keep in mind in regard to tractor size? 
What is the usual horsepower range of small riding tractors? 
Where should one attach pulled equipment to avoid tipping a 
tractor backwards? 
What is the major difference between small riding type garden 
tractors and riding lawn mowers? 
What are the two most widely used types of transmissions on 
garden tractors? 

QUESTIONS 

or 
ACTIVITIES: 

1, 

2. 
3.. 

4. 
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Information Sheet 
on 

OPERATING GARDEN TRACTORS SAFELY AND EFFECTIVELY 

The small walking or riding type garden tractor is used in a number of horticultural 
enterprises as well as by homeowners and hobby gardeners 

Walking type tractors have had the same basic design for a number of years, but 
moderate improvements such as rubber tires have been introduced 

The basic design consists of a small gasoline engme mounted on a set of wheels attached 
to a pair of handles Power is usually transmitted from the engine through a reduction 
gear arrangement to a jackshaft An idler or belt tension pulley, is mounted for the 
belt between the gear box and jackshaft This provides the clutch for the tractor The 
power is transmitted from the jackshaft to the wheels by a chain or belt arrangement 

Extra pulleys may be mounted on either the gearbox shaft or the jackshaft to permit the 
use of implements requiring power A number of implements are available for walking 
tractors Those requiring power such as sickle bars or snow blowers, demand engines 
of high horsepower and tractors of heavier design Many implements are simply pulled 
or pushed by the tractor and often can be used with tractors of lower horsepower and 
lighter weight 

Implements are attached to the walkmg tractor in two basic ways with minor modifica­
tions according to the various manufacturers Implements which are pulled are attached 
by a vertical rod or "pin" which secures the tool to the tractor frame behind the engine. 
Implements which are pushed by the tractor are rigidly secured .o the frame in front of 
and under the engine with several bolts or pins 

The following implements are available for most walking tractors 
Cultivator Sickle bar mower 
Plow Cart 
Disc Seeder 
Reel mower Fertilizer spreader 

Lawn roller 
Rotary roller 
Sully 
Grader blade 

The tractor engine can also be used to power a number of other stationary pieces of 
equipment, such as a small rotary cement mixer, saw, compressor, compost or soil 
shredder, and others. 

The walking tractor is a versatile piece of equipment which, in many horticultural enter­
prises can supplement heavy equipment Operators of small walking tractors should, 
however, be familiar with the equipment since too often the tractor is damaged and the 
operator injured where it is used for too heavy work Quite often the walking tractor is 
not properly maintained since it is relatively inexpensive and possibly not used as often 
as larger equipment Because regular maintenance schedules are often neglected, 
premature equipment failure may result 
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Within the past decade, a small type of riding tractoi* has been developed Most are 
scaled-down versions of the larger types Horsepower ranges from 3 1/2 to 10. Due 
to the heavier weight of the machine and the added rider weight, the unit can handle 
somewhat heavier jobs than most walking tractors 

While all small riding tractors can handle mower attachments they are not riding 
mowers Riding mowers are quite different from small garden tractors in that 
riding mowers are built to be used for mowing grass only The high interest in small 
riding tractors by homeowners with large lots has resilted in scores of different models 
produced by various manufacturers 

The construction varies considerably in type as well as quality For example, some 
models have automotive type clutches, some centrifugal clutches, and others a belt-
pulley type clutch Transmissions also vary considerably; some have an automotive 
type while others have a belt type 

The teacher should obtain a variety of manufacturers' literature giving detailed speci­
fication of the various types of tractors 

The list of equipment available for small riding tractors is the same as that listed for 
small walking tractors 

Since the small riding tractors are basically a small-scale. standard tractor, several 
similar rules of operation should be kept in mind All pulled equipment should be at­
tached properly below the rear axle level to avoid tipping the tractor backwards if the 
load is too great Care should be taken when operating the tractor on uneven or sloping 
ground to avoid turning over The operator of a walking tractor can usually move out 
of the way quickly in the event of an upset, but the operator of the riding tractor is in a 
more precarious position 

Both walking tractors and small riding tractors can be valuable tools for a horticultural 
business or for the homeowner with a large lot For maximum value, however, they 
should be used only to the rated capacity of the unit, on jobs for which implement: are 
available, and in situations where their use can be justified economically 

Material for this Information Sheet was taken from "Operating, Repairing, and Main­
taining Small Power Equipment, " Center for Vocational and Technical Education, The 
Ohio State University, Columbus. Ohio 
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HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC: 

Developing and Maintaining the Landscape 

Introduction to Home Landscaping 

OBJECTIVE To develop an understanding of why landscaping has become 
important and to learn sources of information available to the beginner 

INTRODUCTION By oroperly landscaping a home its value can be greatly increased. 
The landscaping industry has grown in leaps and bounds during recent years. This 
growth is probably caused by the great number of people moving to the urban and 
suburban areas. It seems that everyone tries to have a better landscaped lawn than 
his neighbor. Another fector which has contributed much to the landscaping business 
is the greater amount of leisure time now enjoyed by American people. Many have 
found that working in a flower garden or watering the lawn is quite enjoyable and 
provides a form of relaxation which is very refreshing in this hurry-up world in 
which we live 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES-

Required. 
1. "Home Landscaping", B-980, Texas Agricultural Extension 

Service, pp 3-4 

Supplemental: 
2. Approved Practices in Beautifying the Home Grounds, Hoover 

1, What are the three basic fields of endeavor involved in 
landscaping? 

2. List the four main types of homeowners. 
3, Why can gardens no longer be entirely naturalistic? 
4. Why do landscaping plants vary so greatly from one side of 

Texas to the other? 
5 How do some large nurseries which provide "free" landscape 

plans get their money back for the time and expense which 
they provide ? 
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HORTICULTURAL OCCUPATIONS 

UNIT-

TOPIC: 

Developing and Maintaining the Landscape 

Selecting a Site 

OBJECTIVE; To develop an understanding of the considerations to make when 
purchasing a home 

INTRODUCTION: Many people forget about landscape design when they are shopping 
for a new home. After the house is purchased, the owner then looks at his land­
scape potential. Many times, to his dismay, the landscaping will present 
special problems which require considerable expense 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES; 

Required. 
"Home Landscaping", B-980. Texas Agricultural Extension 
Service, pp= 4-5 

1 What should be the first consideration as to homesite? 
2 What is meant by zoning? 
3 Can most families afford to spend one-half of their annual 

income on a lot? 
4. List some disadvantages of a corner lot. 
5- List two disadvantages of sites that are too far above the 

street 
6 What direction should outdoor living areas face? Why? 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Developing and Maintaining the Landscape 

Scheduling Landscape Development and Beginning Plans 

OBJECTIVE To develop an understanding of how to schedule your landscape 
development and to learn how to begin the landscape plan= 

INTRODUCTION Successful landscapes are a result of proper scheduling and 
planning Few beginners can see all of the problems which will arise in land­
scaping a lawn It is wise to spend considerable time in reading materials written 
by specialists before drawing the plans. 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES 

Required 
"Home Landscaping". 
Service, pp 5-9 

B-980. Texas Agricultural Extension 

1 
2 

3 
4 
5 

Describe a well-planned garden. 
What are the most essential elements of the plan that should 
be constructed first? 
Why are trees so important in Texas landscapes? 
What are the purposes of het^eS: screens, walls, and fences? 
What are the two important steps involved in solving a land­
scape problem? 
What is meant by "site"? 
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UN^Tr 

TOPIC; 

Developing and Maintaining the Landscape 

Analyzing Problems and Determining Needs 

OBJECTIVE: To develop an understanding of the specific problems which will be 
encountered on certain sites and to become aware of the four basic considerations 
which should be included m successful landscape development. 

INTRODUCTION" Four basic considerations should be included in successful landscape 
development. These are suitability function, economy and beautv o 

REFERENCES^ 

QUESTIONS 
or 

ACTIVITIES: 

Required: 
"Home Landscaping'', B-9S0 Texas Agnculraral Extension Ser-r.ce, 
pp. 9-12 

1. List rtie lour basic consider at ons which should be rncluded ir. 
successful landscape development. 

2. What is the bas.c step -.n the preparation of a program? 
3. What three questions should >ou ask yourself in regard to 

outdoo r su r r oun dings ? 
4. What are the three economies to keep m mind in the development 

of a home site? 
5. What two factors determine beauty? 
6. Can a beg;rmer usually obtain simplicity in a landscape design? 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC. 

OBJECTIVE; 
landscape plan 

Developing and Maintaining the Landscape 

Developing the Landscape Plan 

To develop an understanding of the steps involved in developing the 

IN PRODUCTION Planning is the means of accomplishing an objective through an 
arrangement of steps A properly designed and executed plan will result in a 
landscape of a desirable nature 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIESr 

Required: 
"Home Landscaping". B-980 Texas Agricultural Extension Service 
pp 12-15 

1 When should planning begin? 
2, What pcale is used on the sketch survey on page 13? 
3 What are the four main functions that all homesltes and farmsites 

must provide ? 
4 What area should occupy the largest portion of the property? 
5. Around which area of the house should private areas be developed? 
6 What were the two approaches to landscaping which were followed 

in years past? 

Activity; 
Study the areas in Texas where plants vary. 
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HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC 

Developing and Maintaining the Landscape 

Selecting Plants 

OBJECTIVE: To develop an understanding of how to select the proper plants to 
be used in a landscape 

INTRODUCTION: One must be very careful in selecting plants for a landscape. 
Otherwise, he may plant a monument to his ignorance An example would be 
planting a tree that would grow high enough to damage the roof of the house. 

The completed plantings are the final mark of distinction in any 
landscape. These are the elements that provide beauty and enrichment to the 
solution of the landscape problem 

i: 
REFERENCES 

QUESTIONS 
or 

ACTIVITIES: 

Required 

"Home Landscaping". B-980, Texas Agricultural Extension Service, 
pp 20-26 

1. 
2 
3. 
4-

6 
7, 

How tall are large shrubs or small trees when they are full grown? 
How tall do medium shrubs get? 
How are shrubs classified that do not grow higher than three feet? 
What is th*» danger involved in planting trees with deep, wide-
spreading roots? 
What type of tree is desirable for the warmer regions of Texas 
^ e r e year-round shade is needed? 
What duties are required for proper lawn maintenance? 
Give two examples of fast growing hedges that require frequent 
clipping 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Developing and Maintaining the Landscape 

Grading. Drainage, and Landscape Structures 

OBJECTIVE To develop an understanding of the grading and drainage factors and 
to learn how landscape stnictures should be cMistructed, 

INTRODUCTION Every homesite will require some grading to permit proper 
drainage There are many factors to be considered before grading- It must be 
kept in mind that water directed to certain areas could cause damage to plants 

The construction of sidewalks and drives is expensive Be sure of 
your planning before the concrete is poured 

REFERENCES. 

QUESTIONS 
or 

ACTIVITIES: 

Required 
"Home Landscaping" 
pp 27-30 

B-980 Texas Agricultural Extension Ser-^ce 

4 
5 

Although not the most desirable what is the most inexpensive 
way of preventing water from downspouts from washing awav 
soil? 
Does lowering the grade around existing trees damage trees as 
much as filling in around them? 
When you need to save a valuable tree, what method will least 
disturb the tree? 
What is the most common mistake when constructing sidewalks ? 
What should be the minimum width of a front entrance sidewalk? 
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HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC: 

Merchandising Horticultural Plants and Supplies 

Developing Personal Trai ts 

OBJECTIVE: To understand how to increase sales To develop the proper personal 
habits and techniques required to make a sale, 

INTRODUCTION: No salesman is better than his personality. Act enthusiastic and you 
will be enthusiastic. Think happy thoughts and you will be cheerful. Smile, even 
though you don't feel like it Before long these will become habits and your pe r -
centage of sales will increase. 

REFERENCES: 

QUESTIONS 
or 

ACTIVITIES: 

Required. 

1. Information Sheet on "Developing Personal Trai ts ' 

Supplemental; 
2, Sales Horizons, Haas and Perry 

1. 
2. 
3. 
4. 
5, 

What are the three basic ingredients of a salesman? 
What are the two best ways to learn how to sel l? 
What are two ways in which good habits pay off? 
How does a person become a "scientific salesman"? 
What is required for a would-be salesman to become a tough, 
aggressive, and effective salesman? 
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Information Sheet 

on 
DEVELOPING PERSONAL TRAITS 

The three basic ingredients of salesmanship are knowledge of self knowledge of people 
and knowledge of the product to be sold A person who wants to become a salesman must 
learn to use each of these basic divisions to its fullest potential Before anyone can 
understand others fully, he must have a good understanding of himself and how he relates 
to others Then it is necessary to understand the product or service fuilv 

There are two basic ways of learning to sell after you have studied the basic knowledge 
of the product First, and probably the best Is to apply some FFA training and learn 
by doing This means learning from experience To do this, it is necessary to gain 
employment in a retail store such as a feed seed, and horticultural supply store and 
make direct sales to the customers 

I * 

The second way to learn to sell is to learn from others This makes it necessary to 
observe very closely the methods used on you while you are having a product sold to 
you Observe what the salesman says during the sale He will get your interest by 
saying or doing certain things Observe how well he knows his product Observe his 
mistakes These can be very valuable to you 

A salesman must develop a good sales attitude This is very important 
knowing oneself It means knowing if you have the "mind" for selling 

It involves 

A good attitude means that the salesman recognizes his responsibility to the company 
It means becoming a part of the company and growing progressively more ioval to it as 
time goes on 

A g)od attitude means proving that you are growing and coming up with new ideas tor the 
company This involves keeping up to date on new developments Agricultural supplies 
are changing each day and a good salesman keeps up with these things 

A good attitude means good sales habits Old habits must be changed. When the sales­
man learns good habits, they are his alone No one can share them Good habits pay 
off in promotions and dollars 

A good attitude means selecting the right learning methods. These methods are stud> 
experience, and a combination of the two Study means lessons at school or constant 
review of materials in the business Experience means practice With each successful 
sale, the salesman grows When study and experience are combined, the result is a 
good salesman with a good attitude 

Constant analysis of the sale makes a "scientific salesman" This analysis is done by 
getting the facts, analyzing the facts, drawing conclusions from the facts and applying 
the conclusions This means planning and executing the sale inch by inch It means 
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reviewing the sale after it is made 
sale 

It means applying what you have learned to the next 

A good salesman realizes that salesmanship provides a mutual benefit to himself and 
his customer This makes it necessary to get the customer's viewpoint and help him 
get the most for his money A good salesman speaks the customer's language If 
possible, he determines the customer's needs, problems, business, and what the 
product will do for him This is easily done by a salesman of agricultural products. 

Developing the Right Sales Personality 

In salesmanship as in any field of work the personality of the salesman is of utmost im­
portance, His ability to sell himself will be directly related to his ability to sell a 
product. Even before selling himself to others he must sell himself to himself This 
means being sure of what he can do Strong sales personality enables the salesman to 
apply scientific training to the sale of the product 

Diligence and perseverance are necessary for a would-be salesman to become a tough, 
aggressive, and effective salesman 

There are several qualities that make up the sales personality 
briefly 

Each will be discussed 

1. Sincerity - Sincerity is a quality that creates an atmosphere of confidence 
on the part of the customer in the salesman Insincerity does just the 
opposite Sincerity is, in the final analysis, the total of the salesman's 
attitude toward his work The correct attitude causes the salesman to 
apply himself to his training and do his job 

2, Tact - When a salesman meets a customer the opportunity for conflict or 
differences of opinion is great Tact is the quality of personality that can 
smooth out these conflicts and bring about the proper atmosphere for mak­
ing a sale. It means that the salesman will not contradict The injured 
pride of a customer will prevent him from making a purchase. If the 
salesman wins an argument, he will still lose 

3 Enthusiasm - This is the quality of the personality that means putting 
everything you have into it. It involves the whole body - the face, the 
voice, and the actions To have enthusiasm, a salesman must be tho­
roughly familiar with the merchandise to be sold and he must appreciate 
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7. 

it. The more the salesman knows about the product, the more enthusi­
astic he will become 

Courtesy - One could never say too much about the importance of 
courtesy to the salesman Courtesy is simply good behavior and good 
manners It is the quality that gives good first impressions Many 
times that good first impression makes the sale. 

Cheerfulness - It has been said that we are what we think we are If 
we think cheerful thoughts, we are cheerful The cheerful salesman 
will meet his customers with a smile, whether he feels like smiling or 
not Cheerfulness can be measured in important sales 

Initiative - This characteristic is most vital to the sales personality of 
the successful salesman The alert mind of the salesman who possesses 
this quality will cause him to get new sales on his own and will cause him 
to operate without any prodding from his employer 

Friendliness - Many a sale has been won by the friendly salesman His 
friendly personality puts the customer at ease. The feeling of the cus­
tomer can be described as a certain good friendly feeling. The unfriendly 
salesman can be sure that his customers will never buy his products 

Persistence - This quality can suggest that in some cases a salesman can 
become obnoxious This is not what is meant by being a persistent sales­
man This quality causes a salesman to try again after failing to sell a 
potential customer. He does not admit defeat quickly It simply means 
trying again to make a sale, using a different method 

Memory - A quick memory of the information involving the product is very 
important to the good salesman. A quick memory involving the name and 
other facts about the potential customer is also very important It has 
been said that forgetting a person's name may mean the loss of a sale To 
gain memory, the salesman will practice concentration, association, and 
repetition, Concentration on the facts association of these facts to some­
thing familiar, and the repetition of these facts will cause the mind to 
grasp them. 
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10. Application - Nothing is ever truly learned until it is put into practice. The 
applying of any idea to making a sale is putting that idea into practice. The 
only sales idea that is important is the one tixat works. The wise salesman 
will try hard to improve himself by applying what he has learned. Other 
attributes that help a salesman make a sale are a good vocabulary, apleas-
ant voice, shaking hands with the customer, and being vigorous and poised. 
All good salesmen are recognized as having these qualities. 

* * * * * 

Material for this Information Sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama, pp. 229-231, 
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HORTICULTURAL OCCUPATIONS 

UNIT. 

TOPIC: 

Merchandising Horticultural Plants and Supplies 

Displaying 

OBJECTIVE: To learn how to increase sales of horticultural plants and supplies. 

INTRODUCTION: A grower may have an outstanding selection of plants and supplies; 
but if the public does not see these i tems, profits will be greatly reduced. No 
business will succeed without a market In most cases , the grower must create 
o r improve his market One of the more effective ways of increasing sales i s 
to properly display i tems and create a desire on the par t of the buyer. 

REFERENCES; 

QUESTIONS 
o r 

ACTIVITIES: 

Required: 
Information Sheet, "Displaying" 

1. 
2. 
3, 
4. 
5-
6 
7. 
8, 

9. 
10. 

Where should point-of-purchase displays be placed? 
What i s the basic reason for displays ? 
What types of i tems a re handled best in bin displays? 
What i tems should be placed at eye level? 
What a re three character is t ics of a good floor display? 
What i s the purpose of a sales floor window display? 
Why should a single item not be displayed? 
What should one consider when arranging different displays 
around the s to re? 
What i s the most practical way to display nursery stock? 
What should be the maximum width of a display bed? 
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DISPLAYING HORTICULTURAL PLANTS AND SUPPLIES 

Point-of-purchase displays normally consist of tri-plane and peg board tables, special 
display racks, bins, display floor windows and floor displays These must be located 
where they will be seen by the greatest number of customers The basic reason for 
displays is to put merchandise where customers can see it and serve themselves 

Special racks, tri-plane and peg board tables are excellent for displaying impulse 
items and other small competitive items Much of the fast turnover merchandise is 
adaptable to display selling Customers like to handle the merchandise they buy; they 
find it interesting These displays are easy to set up and maintain They enable the 
salesman to handle a larger volume of sales 

Bin displays are more successful when used for familiar products, bulk seeds, and 
other seasonal items It is a good idea to put reminder items where they command 
the customer's attention The items that are to be pushed should be placed on shelves 
at eye level 

Most businesses find floor displays are best for large items such as barrels of spe­
cial fertilizer packages or for large quantities of small items in a special promotion 
A floor display should be well stocked, safe, and at a convenient height 

Sales floor window displays have one definite purpose This is to stop customers and 
bring them into the place of business They must be appealing and attract attention 
by action. This necessitates the use of special signs, background, lighting, and dis­
play cards Window displays are most effective for whole goods or for tie-ins with 
advertised promotions 

Some Proven Principles of Effective Displays 

In point-of-pui ;hase display merchandising 

1. Display in quantity - A single item does not attract customers Bulk attracts 
attention and gives the impression of demand 

2 Use proper arrangement - Consider the traffic pattern Locate displays where the 
greatest number of people will pass them Each table and shelf should hav3 a rela­
tion to the others Establish a "theme" for the entire area Keep all displays veil 
stocked; remove a few items from the cartons and do not make the display so 
orderly that it will discourage the customer from picking up items 
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3 Change display frequently - As customers need change, so do displays Many 
dealers establish a rule to change displays after a given number of weeks This 
practice permits more items to be displayed and helps keep them current with 
the season Even displays of non-seasonal items should be changed because cus­
tomers do not like to see the same thing on each visit The change takes very 
little time, but it improves the appearance of the department and pays off in addi­
tional sales 

4 Keep displays clean and neat - This is a problem in many businesses, but all 
agree that good housekeeping is necessary 

Point-of-sale display advertising takes advantage of the customer's presence in the 
store Plant displays so that they will act as silent salesmen 

Displaying Plants To Be Sold 

The most practical way to display nurserv stock or other plants to be sold is to arrange 
them in beds This should be done whether the plants are under a lathhouse for shade 
or whether they are in the open The beds should be rectangular in shape and not more 
than eight feet wide A walkway adjoining the bed should be at least three feet wide.. 
The plants in the beds should all be the same type They are arranged according to 
size and the balls are covered to prevent drying out-

When arranging merchandise other than plants in the sales room, use the same prin­
ciples involved in displaying plants Small displays of similar items should be 
arranged The customer should have access to these displays at all times. He should 
be encour^ed to browse Above all. these displays should be kept neat and stocked 
with merchandise 

Material for this Information Sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama. State Department of Education. 
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HORTICULTURAL OCCUPATIONS 

UNIT; 

TOPIC: 

Merchandising Horticultural Plants and Supplies 

Advertising 

OBJECTIVE To learn the different methods of advertising horticultural plants 
and supplies. Also, to learn the effective use of each method and to become 
aware of the importance of advertising 

INTRODUCTION: If a business is making money, it can afford to advertise If it 
is losing money, it cannot afford to under advertise. This statement is often 
made to show the importance of advertising. It has been said that advertising 
is the key to sales. If customers are not motivated to buy, sales will drop and 
profits will decrease. 

REFERENCES 

•* f 

QUESTIONS 
or 

ACTIVITIES: 

Required. 
1. Information Sheet, "Advertising" 

Supplemental. 
2, Fundamentals of Advertising, Rowse and Nolan 

1. 
2. 

3. 

4. 
5. 

What is the most rewarding type of advertising? 
In most cases, what type of advertising will take up most of 
the advertising budget? 
In what section of the newspaper will advertising do the most 
effective job? 
What is the most important factor in direct mail advertising? 
What three factors should be considered in selecting a 
method of advertising? 
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ADVERTISING 

Experience has shown that most salesmen get the most out of their advertising budget 
through point-of-purchase advertising, outside advertising, and special promotions 

Pomt-of-Purchase Ad-ertismg consists of displays within the place of business 
Items well displayed are half sold Impulse buying results in millions of dollars' 
worth of sales annually as the growth of supermarkets shows Good displays re­
mind the customer of things he wants If properly grouped they will often result 
in sales of related items There should always be a tie~in with the various specialties 
and service sales programs and seasonal items should be displayed several weeks 
ahead of season 

The trend in modem retailing is increasinglv toward self-service merchandising on 
a supermarket scale People are naturally interested in products If it is easy for 
them to satisfy their curiosity, it will also be easy for them to buy Farm businesses 
have always used bins tri-plane tables windows counters and peg boards to dis-

,«^ play items Now however it is realized that these devices deserve to be the central 
t , J theme in merchandising planning Businesses who have tried self-service merchan­

dising have been highly successful Originality and ingenuity in displaying merchandise 
will be reflected in increased sales and profits 

Outside Advertising, in most cases, will take up the bulk of the advertising budget 
It includes newspaper radio. T V handbills direct mail, and road signs The 
basic problem is selecting the most effective media to use The medium that is se ­
lected must produce noticeable results in the cash register Don't be satisfied with 
anything less 

In selecting the media, consider effectiveness, cost and coverage The salesman 
must have knowledge of all media, including their advantiiges and limitations 

Newspaper Advertising includes both the display and classified When you prepare 
display ads, make sure that the layout is attractive and that the headline will arouse 
interest Usually, the most successful advertising is done in the classified section. 
A skillfully prepared personalized classified ad in the newspaper will get results 
because classified readers are a voluntary audience Be sure to identify the business 
so there is no doubt who is doing the advertising Many equipment dealers include in 
all their newspaper advertising a "Special for the Week" This is a promotion in 
which one item is featured at a special price This takes ver>' little space in an ad, 
and the results are gratifying 
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Direct Main Advertising can be directed toward a given group of prospects. The key 
is the mailing list It must be up to date and broken down by specific groups interested 
in specific items New names must be steadily added and old names dropped when 
mail pieces are returned undelivered Salesmen should feed the list with names and 
addresses of new prospects and customers 

.n a letter, postcard, leaflet, or sales flyer personalize the message to the cus­
tomer Make the stor>' as detailed as you wish because space is not a factor 

Radio and T V. have some definite advantages They convey fast, hard-hitting mes­
sages T. V, is high in cost but has the advantage that a machine or plant can be 
demonstrated to the viewers For both radio and T ^' the time of presentation is 
vitally important It should be when a large percentage of the prospects may be 
listening or viewing; it should be tied into weather and news forecasts, or other home 
audience programs Many businesses use spot announcements and obtain good results. 

Road Signs on main roads leading to the store help in picking up transient business 
Signs should be erected in a solo location and kept clean and well painted 

Many dealers have foimd handbills to be an effective, low-cost way to advertise promo­
tions, and parts and service specials 
and a timely interesting message 

A handbill must have an eye-catching layout 

Special Promotions Is an area of merchandising that is almost unlimited. Use the 
imagination and you will promote sales In planning these slow-season specials, 
consider advertising through the newspaper, by direct mail, or with handbills. The 
purpose is not only to announce the special but also to use reduced pricing to get the 
customer to purchase immediately 

Again, these specials must be tied into promotional advertising and put on display to 
get attention Even though a special event is held primarily to advertise whole goods, 
there is no reason uliy you can't advertise parts and accessories at the same time. 

Plan your merchandising program so it will attract buyers Make them come to your 
store Include displays that will act as "sales clinchers" Finally, broaden your 
market with special promotions 
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Selling Plants 

We have discussed what is needed by the salesman in the way of personal knowledge 
of the product and his own personal ability to sell These are just as important in 
selling plants as in any other field. In sellmg first of all, the customers must be 
induced to call upon you. This is commonly called "getting traffic". 

Many methods have been used to "get traffic" Advertising is one of the best ways. 
Of course, advertising also takes many forms One of the best ways of advertising 
to sell plants is by the use of attractive well-placed signs. They should be placed 
along the approaches to the sales yard. These signs should be kept in good repair 
and the paint job should be fresh.. In some cases these signs may be landscaped 
themselves. Remember the principle involved in the use of signs is that too much 
information will not be helpful= 

Another practice used by salesmen in nurseries or retail rooms where plants are 
sold is for the salesmen to be dressed in attractive imiforms. 

Material for this Infoimation Sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama, pp. 236-239, 



t 

Agricultural Education 
Teaching Materials Center 

940-XIi-4 
Page 1 

Assignment Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC 

OBJECTIVE 
and supplies 

Merchandising Horticultural Plants and Supplies 

Labeling and Pricing 

To learn how to effectively label and price horticultural plants 

INTRODUCTION: The very best of plant growing techniques and practices will not 
pay off imless items are properly labeled and priced A short time studying 
this phase of merchandising could pay off in larger profits to the plant and sup­
ply businessman. 

REFERENCES 

QUESTIONS 
or 

ACTIVITIES: 

Required: 
Information Sheet, "Labeling and Pricing' 

2: 
3. 
4, 
5 

What is the common fault of most beginners when pricing 
plants? 
What costs are involved in producing plants ? 
What percent mark-up do most nurserymen use? 
What items will not sell at a high percentage mark-up? 
Upon what is the percentage mark-up based? 
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on 

LABELING AND PRICING 

Ail plants should be well-labeled so that the custom.er can tell what it is without asking 
questions Tags of various shapes and sizes have been used for this These are at­
tached to the plants or plant containers by the use of small wires When plants can be 
grouped together the variety and size may be identified by the use of a single sign 
placed in a conspicuous spot By all means if possible use color photographs on the 
labels The price of the merchandise may also be placed on these descriptive labels 

When pricing plants and other merchandise for the first time the beginner normally 
prices his plants too low Much of the cost of production is hidden in the production 
of plants, transplanting salesman's salary unsold stock shrinkage m volume, and 
overhead These costs must be absorbed m the selling price 

There is no rule to follow in pricing nursery stock but to understand the proper 
method of determining the mark-up on the plant will be helpful The percentage 
mark-up is based on the selling price not on the cost For example if an item costs 
the operator 75C and is sold for $1 50, the mark-up would be 50% rather than 100% 
This common misconception has caused many retailers to sell the;r plants too low 
Normally a mark-up of 50% on plants is too lew An average mark-up used by many 
retailers is 66 2/3% However high-priced merchandise w:li not sell at this high 
percentage An example of this is that a $1 00 item that costs oni} 30 or 40C will 
sell and a $15 00 item will not sell if it is priced at $30 or $40 

Material for this Information Sheet was taken from OrnaingfUal Ho^t^£Uituj^_ioL 
Vocational Agriculture in Alabama page 242 
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HORTICULTURAL OCCUPATIONS 

UNIT 

TOPIC 

Merchandising Horticultural Plants and Supplies 

Understanding the Customer and Making Sales 

OBJECTIVE To understand customers and to increase sales of horticultural 
plants and supplies 

INTRODUCTION Without a market for the final product, no business will succeed 
Beautiful plants or excellent supplies are useless if they are not sold Production 
and storing cost will become so great that the business will operate at a loss if 
the products are not bought and paid for by the customer 

Usually the amount of sales depends upon the salesman Everyone 
working in a business should understand customers and know how to make sales 

REFERENCES Required 
1 Information Sheet. "Understanding the Customer and Making 

Sales" 

QUESTIONS 
or 

ACTIVITIES 

Supplemental 
2 Popular Sales Techniques, Series International Harvester 

Co . Chicago, Illinois 

1 What is the first thing for a salesman to think about after 
losing a sale? 

2 Which party should bring up the subject of financing? 
3 Why do customers buy products? 
4 Why should high pressure not be used in making sales ? 
5. What is the first problem of a salesman when dealing with 

a customer? 
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UNDERSTANDING THE CUSTOMER AND MAKING SALES 

We generally come In contact with two distinct types of customers The first type is 
the customer who first has to be sold on the item or need for the product you are sell­
ing. He may be a potential buyer of a piece of equipment or a new and different type 
of fertilizer or a new and different service which your organization can perform for 
him. 

The second t5rpe of a prospective customer differs from the first type in only one 
aspect, he has already decided he needs your type product. He may be undecided 
about buying your brand or buying a similar product from another salesman. In a 
case of this kind the customer must be sold on the superior features of your product. 
This can be done by pointing out a person in the area who is successfully using the 
product which you are selling. Seeing is believing 

The buying interests that cause customers to buy products are 

1 Owner's comfort and convenience 
2. Performance 
3 Safety - This implies safety of the operator and protection of the equipment 

or product. 
4. Appearance 
5. Length of life 
6. Economy - This implies saving time, money, and labor. 
7. Service 
8. Prestige - This interest implies that a new ovmer is proud of his purchase. 

Making the Approach to the Sale 

Before a sale can be made, a plan has to be developed for getting the attention of the 
potential customer in point-of-purchase sellings This approach is not as difficult as 
it is in making a sale outside of the store Farmers who come into your store are 
normally in search of a particular product; and if given the chance by a salesman 
with a pleasing personality, he will ask about the product he has in mind. If he comes 
in with no particular product in mind but just to browse, the salesman will need to 
make a sales approach if he hopes to make a sale. 

A salesman should put first things first. His first problem is to get the attention of 
the customer. This is done in many ways and it is usually done at the same time the 
salesman is selling himself. It is not enough to say that the salesman must get a 
customer's attention, he must get his "favorable attention". A salesman who is 
friendly, alert, courteous, and has a confident approach to the customer will usually 
get his favorable attention immediately However, his personality must be bolstered 
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with a reasonably conservative and well-groomed appearance- This appearance should 
never be underestimated in getting the attention of the customer especially in the agri­
cultural business. It is true appearance does not make the man but it does make that 
part of the man that the customer sees first Many times this forms the total impres­
sion that the customer has of the salesman 

Enthusiasm plays a definite part in making ^ successful approach and sale. It has been 
said that enthusiasm is contagious. If the salesman displays the idea that he is "sold" 
on the product, this enthusiasm is likely to carry over to the customer. 

The first few seconds of the sale are very important.. In getting the attention of the 
customer, the salesman has only obtained his temporary interest. During these first 
few seconds the salesman in some way should reach the customer by indicating what 
the product can do for him. If this is done, the customer's attention or interest is 
aroused. You are then in a good position to hold his interest long enough to present 
your product. 

Holding the customer's attention or interest can be done in several ways. Usually the 
best way is by doing something. This means showing the product or demonstrating 
the product to him. The customer's normal reaction is to look, to listen, and, if 
pleased with the product and presentation, to buy 

Making and Closing a Sale 

Although most salesmen would like to close every sale, it isn't possible to get that 
high a batting average. After losing a sale though, a salesman should become con­
cerned about the reason he failed. Some of the reasons for his failure to close may be 
found in this section on the do's and don'ts of closing sales. 

Be Sincere 

Make certain that statements and actions are sincere when dealing with prospects. If 
you make factual statements during your sales presentation, your customers will have 
confidence in your recommendations and will be more inclined to buy, 

If you believe a customer is purchasing equipment or supplies that will not perform 
his job satisfactorily, you are obligated to tell him so. Part of your job as a salesman 
is to recommend to the customer the equipment that is matched to the jobc Customer 
satisfaction will result from sincere opinions and efforts on your part in leading him to 
a wise and correct buying decision. He will gain confidence in what you say only if you 
are sincere. 
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Don't High Pressure 

People object to being pressured into buying They like to believe that they make up 
their own minds Closing a sale without using high pressure tactics is one of the 
greatest challenges of salesmanship 

It is easy to fall into the habit of speaking quickly, concentrating on key points, and 
then attempting to force the prospect to make up his mind There is such a note of 
urgency in presentations of this type that the prospect feels he is being high-pressured 
into something he is not sure about His natural reaction is to feel that something is 
wrong or that he should be cautious 

Most people will buy when the salesman has convinced them sufficiently that the prod­
uct will fill their needs The prospect must be led to believe that the decision is 
entirely his own The skilled salesman implants his ideas carefully He presents 
his proposition in such a way as to give the impression that he is helping the prospect 
solve his problems 

Sell When the Customer is Ready to Buy 

In any favorable sales presentation, there are certain times when it is logical to ob­
tain the order Experience indicates that there are certain times when an opportunity 
to close seems to present itself naturally One of these times is the point when the 
salesman and the prospect have reached substantial agreement and the prospect ap­
pears to be reasonably satisfied with the product At this time a "psychological 
moment" exists and the salesman should ask for the order 

Don't Oversell 

Many salesmen have talked themselves out of an order because they continued to sell 
after the prospect has decided to buy Many times silence is the best tool 

Certain questions or reactions will indicate that the prospect is seriously considering 
the proposal These indications are signals for the salesman to tr>- to close regard­
less of when they occur in the sales presentation Here are some typical indications 
that the prospect is ready to buy 
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1 Favorable response to the reasons given for buying now 
2 Favorable attitude toward the benefits described on a special trade allowance 

that is about to expire 
3 When he asks, "Is this the best price you can give me?" or "Do you have a 

machine already set up and ready to go?" or "Can you supply this product in 
a large enough quantity?" 

Recognizing these and similar indications and answering to the prospect's satisfaction 
may induce him to buy Don't be so absorbed in the sales presentation that you miss 
buying signals Remember, many a salesman has lost an order because he didn't 
know when to stop presenting features and ask for the order. 

Be Honest About All of Your Commitments 

The surest and quickest way to lose a sale is to misrepresent the facts You can make 
this mistake without being conscious of doing so For this reason, you need to have a 
thorough knowledge of both your product and your competitor's product so that the pos­
sibility of error or misrepresentation will be reduced to a minimum 

If you come to points in your feature-by-feature selling and the customer asks you a 
direct question to which you do not know the answer, don't bluff your way through. 
Bluffing will kill any confidence he may have in you regardless of how superior your 
product may be The proper thing to do is to be perfectly frank with your prospect. 
Tell him that you are not too sure about the information he is requesting, but that you 
will obtain it for him immediately- Make sure you answer the prospect's questions 
as soon as possible The answer can skillfully be used as a reason for calling back 
on a customer who is offering stiff sales resistance 

Don't let a question keep you from continuing your feature-by-feature selling. 

Be Persistent 

Many sales have been lost because the salesman was not persistent Sales 
Management magazine, March 2. 1962, in an article entitled, "Giving Up Too 
Quickly", states 

1 Almost half of all salesmen - 48 percent - quit cold after a single call on a 
prospect 

2 Another 20 percent make two calls before quitting 
3 Seven percent make three, and five percent make four calls, 
4. The remaining 20 percent make five calls or more, and these are the men 

who get from 75 percent to 80 percent of the business 
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This same article points out that. "Discouragement Is a luxur> no salesman can 
afford " 

It is necessary to qualify each prospect and "sense" in vour own mind how near y ̂ u 
are to closing the sale If you feel an individual is going to bu\ stay with him until 
vou sell him Many sales are lost because the salesman quits too soon Customers 
admire a salesman who has developed a degree of persistence Persistence quite 
often wears dovvn resistance Persistent salesmen make it easier for customers to 
buy 

Pont Sell Price Sell Benefits and Advantages^ 

A dangerous practice that many salesmen fail into :s trying to arouse interest oy 
overstressing price The weak salesman will quote price argue pr.ce and cut 
pnce at the drop of a hat What he fails to realize is that many customers are 
interested only in a fair price and that more times than not they are more concerned 
with quality and service than price 

Your job is to convince your prospects of the true value ol your product People 
will buy the most expensive items if they are convanced that they will receive their 
noney's worth if you sell a high quality product that is priced higher than that of 

competition, take every opportunity to describe the features in a way that justJies 
the higher price Sell the benefits that make your product worth its price 

Make It Easy for Prospects to Buy 

There are many things you can do during the selling process that will make it easy 
for the prospect to buy You should practice all of them while making a sales pres­
entation A few methods of making it easy for the prospect to buy are 

1 Know your product so that you are not required to secure additional informa­
tion The lack of product information may cause you to make an extra trip 
to see the prospect By that time he mav be out of the mood to buy 

2 Know your prospect so that you can f i l his needs and anticipate the sales 
resistance you think he might bring up during your sales story 

3 Offer available financing Do not make him ask for financing arrangements 
In addition, offer him a pavment schedule that is possible for him to complete 
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Understanding the Customer and Making Sales 
information Sheet continued) 

. i 

11 

4. Summarize all agreements of the sale with him so that there will be no misunder­
standing on the part of either you or the buyer, 

5, Lead the prospect to a decision or an agreement at every opportunity. Many 
prospects need assistance in making a decision, you can guide them into making 
a decision in your favor, 

6c Stay with your equipment and the prospect while demonstrating to make certain 
the equipment is working properly. You can answer any questions he might have 
while using it. It is important when making a demonstration to have the prospect 
operate the equipment as soon as possible. Let him operate it and he will soon 
feel that the equipment is his or that he would have a difficult time getting along 
without it. 

7, Make sure that you always have order forms, finance charts, literature, and 
other pertinent facts that you will need to close the sale. 

8. Be ready to close at any time during your sales presentation. 

There are many more techniques that make it easy for the profcspect to buy. Avoid 
statements questions, or procedures that make it difficult for him to buy. 

Material for this Information Sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama, pp. 231-236. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Introduction to Horticulture 

TOPIC; Horticulture as an Industry 

1 Vegetables 

2. Fruits 

3. a. Fruits 
b. Vegetables 
c. Flowers 
d Ornamental plants 

4. Small fruits 

5 The out-of-season production in the South and West. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNITt Introduction to Horticulture 

TOPIC; E3q)loring Occupational Opportunities 

1. a Laborer 
b- Foreman or Supervisor 
c- Assistant Manager 
d. Manager or Owner 

2. To work on the job 

3- Garden center employee 
Probably others which are diversified in operation 

4. This answer depends on the local situations. 

5. No written answer required Coordinator should stress the importance of the 
student becoming thoroughly familiar with the 18 factors to consider in selecting 
a job. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT; Plant ^ owth and Classification 

TOPIC: Introduction 

1 Study of plants 

2. Over 350,000 

3 Sugars and starches 

4. Plants have the ability to produce food from carbon dioxide and water. 

5 Van Helmont concluded that plants produced wood almost completely from water. 
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Answer Sheet 
for 

HORTIC-JLTURAL OCCUPATIONS 

UNIT Plant Growth and Classification 

TOPIC- Photosynthesis 

1 Light 

2 To combine or to put together 

3 The combining of carbon dioxide and water by the chlorophyll of living plants in the 
presence of light 

4. Amount of heat required to raise the temperature of 

5. A combination of atoms 

6 Diffusion 

a gram of water one degree centigrade 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growth and Classification 

TOPIC; Respiration 

1. The release of chemical energy 

2 Carbon dioxide and water 

3 They are just the opposite 

4 Carbon dioxide 

5. Food and oxygen 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT; Plant Growth and Classification 

TOPIC; Water Absorption and Loss—Nutrient Absorption—Movement of Nutrients and 
Water in the Plant 

1 The plant will wilt. 

2, Turgid 

3 If you add too much fertilizer around the roots, water absorption is slowed down be­
cause most fertilizers, chemically speaking, are salts. This can cause the plant to 
wilt 

4, Loss of water from the plant as a vapor 

5 Elements, or groups of elements, needed for plant growth 

6. Xylem, Phloem 

7, If you girdle a tree properly, you remove the phloem and leave the xylem intact 
In this way water and soil nutrients continue to move up to the top of the tree but 
you prevent the movement of plant foods from the leaves to the roots. After six 
months to two years, the tree will usually have used up its stored food supply in 
the roots and it will die 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growth and Classification 

TOPIC; Plant Food 

1 Any substance which can be used as a source of energy for carrying on the life process 

2 a. Carbohydrates b Fats c. Proteins 

3 a Carbon b. Hydrogen c Oxygen 

4 Energy 

5 Seeds 

6. Hydrogenation 

7 a Carbon c. Oxygen 
b Hydrogen d. Nitrogen 

8 SL, Carbon c. Oxygen 
b Hydrogen d. Nitrogen 

e. Sulfur 
f. Sometimes Phosphorous 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growth and Classification 

TOPIC; The Plant Kingdom 

1 Study of the classification and naming of plants 

2 a= Thallus plants c. Ferns and club mosses 
b Mosses and liverworts d Seed plants 

4 Thallus plants 

5. The helpful soil organisms and the nitrogen-fixing organisms found in legume nodules 

6 Fungus 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Constructing, Maintaining, and Using Structures that Aid Plant Growth 

TOPIC: Types of Greenhouses 

1 Glass 
Plastic 

2 Fall 

3= a. The clarity of glass 
b Easily installed 
c Inexpensive 
d. Last for several years 

4, Advantages, a 
b. 

Inexpensive 
Easily installed 

Disadvantages; a. Not too durable 
b. Moisture collects on under­

side and a vibration or gust 
of wind makes the drops fall 
into the greenhouse 

5 Exhaust fans 
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Answer Sheet 
for 

HORr. CULT URAL OCCUPATIONS 

UNIT Constructing Maintaining and Using Structures that Aid Plant .>ro\vth 

TOPIC Size and Arrangement of Greenhouses 

1 Bench arrangement 

2 So that the minimum lengths of mains and returns are needed between the greenhou 
and the boilers ses 

3 Provide nearly level but freely draining units that can be sterilized efficiently 
recontaminated. and be the right height and width for working with the crop 

4. 2-1/2 feet 

5. At least 6" 

r- -it r^f^ 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Constructing, Maintaining, and Using Structures that Aid Plant Growth 

TOPIC. Cooling the Greenhouse 

1. Breaking down of the foods manufactured by the plant 

2 19.600 CFM needed for this greenhouse. 
'70' X 40* = 2800 sq ft in greenhouse, 2800 x 7CFM needed per sq, ft =19. 600 

3 130 6 sq ft of pad area 
19 600 - 150 1 sq ft of pad area needed for each 150CFM 

4. Screens can be used 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Constructing. Maintaining, aud Using Structures that Aid Plant Growth 

TOPIC: heating The Greenhouse 

1 Pipe coil system 

2, Hot water and steam 

3. Gable ends and exterior side walls 

4 a Direct-fired 
b. Indirect-fired 

5. a Vertical blow heaters 
b Horizontal blow heaters 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Constructing, Maintaining, and Using Structuios that Aid Plant Growth 

TOPIC Winter Protection Structures 

1 You should notice where the frost will do the most damage by checking the pattern 
of nipping 

2. Damp soil holds and releases more heat than dry soil 

3 Allows sun to penetrate soil in daytime and traps this heat 

4 Every side of a tree should "see" a heater 

5 a Trees are still (no wind) 
b Stars out 
c Temperature around 45 
d Dry windshields or windows 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Constructing, Aiaintaining, and Using Structures that Aid Plant Growth 

TOPIC Structures for Summer Ksat Protection 

1 a Protect foliage 
b Keep roots cool 
c Consume moisture 

2 East 

3 Cheesecloth, Saran 

4 North and South 

5. Nail each lath to a diagonal brace beneath. 



Agricultural Education 
Teaching Materials Center 

940-III-7 
Page 2 

Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Constructing Maintaining, and Using Structures That Aid Plant Growth 

TOPIC Humidity and Watering 

1 Mechanical (Chapin) 

2 Hand watered 

3 J. All plants get watered 
b Personnel will get wet 
c May ruin colored displays 

4 This equipment mechanically rotates itself around a continuously 360° circle, so 
that each nozzle with fair pressure, will adequately cover an area with a diameter 
of roughly 20 feet 

5 Skinner's system is a long line of pipes with nozzles drilled at regular intervals 
The pipe rotates from right to left and back to right again thus covering an area 
the length of the pipe and a width of 15 to 25 square feet, depending on pressure 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Constructing. Maintaining, and Using Structures That Aid Plant Growth 

TOPIC Ventilation 

1 Because of danger of damaging plants with the direct cold outside air. 

2 Should produce a uniformly distributed, non-turbulent, air flow pattern without cold 
drafts on the plants in winter ^ 

3 Prevents condensation and dripping of moisture 

4 May be used in winter in connection with convection tubes 

5 a Cuts down on the problem of excessive humidity 
b Decreases the disease problem 

c; 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Constructing, Maintaining, and Using Structures That Aid Plant Growth 

TOPIC Lighting 

1 Roots grow away from the light Stems grow toward light 

2 16 to 18 Hour? 

3 Chlorophyll is destroyed 

4 a Fed bands 
b Blue bands 

5 Length of day or period in which light is present 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

1. U L means "Underwriters ' Laboratories, Inc " 

2 Eight 

3 II, III IV 

4, One 

5. a Safe 
b Adequate 
c Expandable 
d. Efficient 
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Answer Sheet 
for 

HORTICULTLliAL OCCUPATIONS 

UNIT Plant Growing Media 

TOPIC. Origin, Composition, and Importance of the Soil 

1 Topsoil 
Subsoil 
Parent layer 

2 Climate 

3 Topsoil 

4 When its first plant grows, dies, and decays 

5 a Different amounts of a i r present when soil is formed 
b Amount of organic matter present 
c Types of rock from which soil i s formed 

6 a Fer t i l izer elements 
b Air 
c Adequate water 

7 a Sand 
b Silt 
c Clay 

8 band 

9 Climate, especially rainfall and temperature 

10 Decayed plant or animal material 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growing Media 

TOPIC Soil Moisture 

1 Roots 

2 Transpiration 

3 Organic matter 

4 During droughts 

5 Size of soil particles and condition of the soil 

6 Structure of sol! particles is damaged 

7 Organic matter 

8 Air cannot get to the roots 

9 Soaks in^ runs off, evaporates 
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/inswer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growing Media 

TOPIC, Soil Mixtures 

1. a Better aeration 
b Greater ease of working 
c Better drainage 
d Better moisture-holding capacity 

a 
b 
c 
d 
e 
f 
g 
h 

Uniformity 
Disease free 
Low soluble salts 
Good drainage 
Good moisture retention 
No shrinkage 
Ease of preparation and storage 
Complete availability 

3 To make it uniform and to eliminate large particles 

4 Power driven cement mixer or shredder 

5 1 part sand 
2 parts loam soil 
1 part peat moss or leaf mold 
1/2 part dried or well-rotted manure 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growing Media 

TOPOC Mulches and Their Use 

1 a Inorganic or processed 
b Organic 

2 Hard to hold in place and can become unsightly 

3 Nitrogen 

4 Mid-spring 

5 Peat moss 

6 Crushed stone, gravel chips, pebbles 

7 a Dilutes the soil and usually increases root growth 
b Promotes soil granulation 
c Improves and stabilizes soil s t ructure 
d Affects pH slightly 
e Adds some fert i l izer mater ia ls 

f Leads to nitrogen deficiency in cases where carbonaceous mater ia ls a re added 
g Serves as food for micro-organisms 
h Introduces weed seeds in the soil in some cases 

8 Any material applied to the surface of a soil pr imari ly to conserve moisture , 
maintain a uniform temperature, and to help control weeds 

9 Highly inflamable 



Agricultural Education 
Teaching Materials Center 

940-IV-5 
Page 8 

Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growing Media 

TOPIC Fertilizer Nutrients 

1 Nitrogen 
Phosphorus 
Potassium 'Potash) 

2 Nitrogen 

3 Potassiunj 

4 a Applying dry fertilizers when leaves are wet 
b Planting seeds directly on a layer of fertilizer 
c Spilling fertilizer in heaps on the lawn 

5 Before a rain or watering 

6 a Carbon 
b Hydrogen 
c Oxj'gen 

7. a Calcium 
b Magnesium 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Growing Media 

TOPIC Soil Organisms 

1 a Bacteria 
b Fungi 
c Algae 

2 1/1000 of the weight of an acre foot of soil 

3. Penetrate plant tissue and cause root damage 

4 Causes a great number of diseases 

5 Convert nitrogen in the air to available nitrogen for plants (only certain, bacteria) 

6 a Add organic matter 
b Add lime 
c Add moisture 

7, a Soil sterilization with steam 
b Soil fumigation or drenching with chemicals 
c Seed treatment 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Plant Growing Media 

TOPIC. Soil Sterilization 

1 a To kill soil-borne insects 
b To kill harmful bacteria, fungi, and virus organisms 
c. Destroy weeds 
d. Promote soil granulation 

2, a, Existing steam boilers 
b. Portable oil-fired steam boilers 
c. Package steamers 

d Bricked in permanent type boilers 

3, Because of poor heat conduction and distribution 

4 Soil thermometer 

5. Bums roots 

6. a. 
b, 
c. 
d. 
e. 
f. 
g 

Soil temperature 
Soil moisture 
Soil texture 
Organic matter content 
Seals needed 
Soil type 
Depth of application 

a. Avoid inhaling the material, 
b Avoid contact to the skin 
c Allow sufficient time for aeration after the material is applied. 

8. Steam 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Plant Growing Media 

TOPIC: Plant Growing Media Other Than Soil 

1, Sand 

2. Brown to Black 

3. xO to 20 Ti'^ies i ts own weight 

4. Expands or Explodes 

5. a Maple 
b . Oak 
e. Sycamore 
d Elm 

6 Shredded bark, sawdust, and wood shavings 

7. They failed to add nitrogen 

8 a Safe and easy to use 
b Chemically inert 
c. Completely steri le 
d Excellent water retention 
e. Long lasting 
f. Specially graded 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Plant Propagation 

TOPIC. Int :t)uuction To Propagation 

1 Plant propagation is the controlled reproduction of plants in order that man can have 
selected plants which are of specifi'* value to him 

2. Sexual or asexual 

3. Greenhouses, hotbeds, and propagating case 

4. Ventilation, temperature, shade and light 

5 Loose, l i ^ t , free from seeds, nematodes and disease organisms 

6 Sand, peat, sphagnum moss., vermiculite and perlite 

7 Methyl bromide 

8. Clay pots, peat pots, and plant bands 

9 To promote rooting of cuttings 

10 Small rectangular containers used for seed germination 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Plant Propagation 

TOPIC Propagation From Cuttings 

1. Cheaper, faster, maintains the characteristics of the original plant 

2. Winter months or dormant seaso.. 

3. Coleus, chrysanthemum, geranium, and carnation 

4 From new growth in spring or early summer 

5 60-70® at night, 75-850 during the day 
Rooting medium 70-75° 

6. a Should come from a healthj- and moderately vigorous plant 
b Should come from average growth from portions of a plant in full sun 
c. Should be 3 to 5" long with 2 or more nodes 

7. Serves as a protective layer which retards the development of decay on cuttings that 
are fairly slow to root 

8 One which can be kept uniformly moist, provide good drainage and aeration 

9 a Clean-sharp sand 
b Vermiculite 
c. Sand and peat moss mixture, equal parts of each 
d Peat moss and perlite, equal parts of each 

10 When they are 1/2 to 1" long 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Propagation 

TOPIC; Propagation by Layering 

1 To induce root formation 

2 Ivy, philodendrons. blackberries, and s t rawberr ies 

3. Plants such as crotons, hibiscus, dracaenas, and rubber plants 

4 To produce plants which do not produce t rue from seed, also the3' may be produced 
quicker 

5 Knife, toothpick o r small piece of wood, growth hormone, spahgnum moss , and 
plastic film or aluminum foil 

6. Spring and summer months when high temperatures and h i ^ humidity contribute 
toward quicker rooting 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Plant Propagation 

TOPIC. Propagation by Division 

1. Primrose Jasmine 
Fig Trees 
Iris 

2. Dormant season 

Chrj'santhemums 
Sansevieria 
Geraniums 

3. They get too big for their space or they become weakened due to competition. 

4 Divide in autumn or earlj' spring when plants are dormant 

5 Di\lde with a hand fork, knife, or hatchet, if clumps are large. Some can be soaked 
in water to loosen dirt from around roots Pull apart and ai t old leaves back about 
1/2 and be careful with young growth 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Plant Propagation 

TOPIC: Propagation From Seed 

1. From commercial producers of s&eds 

2. It must be finely screened, poroi: loose, and have a good water-holding capacity 
Also, it should be sterilized and in most cases low in nutrients. 

3. Jn most cases 70OF= 

4. The seed will rot. 

5 50-600 

6. To reduce damping off 

7. a. Name of plant or variety 
b. Date seeded 
c. Stuient's name 
d. I^iecial treatment, if any 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UXIT Plant Propagation 

TOPIC. Developing A Plant Breeding Vocabulary 

1 Emasculation 

2 A flower having both stamen and pistil 

3. Stigma 
Stj'le 
Ovary-

4. Ovarj-

-5. F j . F.j. etc 

6 Anther 

7. Yes 

5. Stjle 

9 Ask the student what he has learned about D N A (desoxyribonucleic acid) 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

survive 

UNIT Plant Propagation 

TOPIC. Plant Selection and Fundamentals of Plant Breeding 

1. The process that occurs in nature whereby strong and well-adapted plants 
while weak and poorly adapted plants eventually die out. 

2. Asexuiilly and sexually 

3. Flower 

4.- Stamen 

5 Staminate flowers 

6, Pollination is the transfer of pollen Fertilization is the union of the germ cells. 
In other words, pollination is the trip over and fertilization is the actual joining 
of the male and female germ cells 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT; Plant Propagation 

TOPIC- Heredity 

1 - Dominant 

2. Cross-pollination 

3. One 

4. No 

5. When a self-pollinated plant produces plants unlike itself 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Plant Propagation 

TOPIC General Breeding Techniques 

1 List of equipment 
Magnifying glass (10 or 15 power) 
Tweezers 
Small sharp-pointed scissors 
Camel-hair brush 
Small containers or vials 
Tags 
Alcohol 
Rubber bands 
Soft wire 
Paper or cellophane bags 
Paper clips 
Notebook 

2 Just before the flower opens 

3 Moniing. as it is cooler 

4, Stamens must be removed 

5 Steps in labeling 

Write a. The number that you have assigned or the variety name of the seed parent. 
b The letter X. 
c The number or variety name of the pollen parent, 
d. The date the cross was made. 

Example on page 19 of reference 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Nursery Plant Production 

TOPIC Transplanting Ornamental Trees and Shrubs 

1 As soon as they begin to arrive at the nurseries or in late fall or early winter 

2 It should be at least one to two feet wider and at least six inches to a foot deeper 
than the roots of the plant 

3 One-third 

4 Balled and burlapped 

5. One which is over five inches in diameter 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Nursery Plant Production 

TOPIC Care and Maintenance of Plants 

1 If you have no good reason for pruning a plant, put the tools away without using 
them 

2= H i ^ quality', sharp, and well adapted to the job on hand 

3 At any time 

4 Growth habit and blooming characteristics of the plant 

5. About one-third 

6. To tidy up their appearance, to control size and to improve their health, growth 
habits, and blooms 

7. They should be pruned between leaf drop and first spring growtii. 

8.- After they flower 

9 After they flower 

10 A flat top hedge is more difficult to maintain and clip and is more easily 
broken down by weather and other causes 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Floral Crop Production 

TOPIC; Introduction to Floral Crop Production 

1, Flowers cannot be stored for long periods of time, 

2, a- Chrysanthemum 
b. Rose 

c. Carnation 

3, Directty from the producer 

4.- "Say it with flowers." 

5.- Soufliem Florist and Nurseryman 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Floral Crop Production 

TOPIC. Growing Annuals 

1. Summer 

2. Alyssum 

3 a. Marigold 
b. Nasturtium 
c Zinnia 

4. Water annuals enough to keep the roots from drying out, but do not "drown" them. 

5 Pulled up and thrown away 

6, Summer 

7 No 

8 Fiery red 

9. Rock gardens, banks 

10. Often subject to wilt 
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Answer Sheet 
for 

HORTICULTURAL OCCUPAHONS 

UNIT: Floral Crop Production 

TOPIC: Perennials 

1. Chrysanthemum 

2. Corsages 

3. Every two years 

4. Cut them back after spring bloom and give them a feeding. 

5. About every twenty years 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Floral Crop Production 

TOPIC: Bulbs 

1 Summer 

2 The foliage is needed to restore energy to the bulb. 

3. Fungicides and insecticides 

4. Short underground stem on solid basal plate, surrounded by fleshy leaves Ifliat 
store food for future groA\'th 

5. A creeping underground stem often thick vdih stored food 
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BOBTTOOLTirRAIL OCOTPATIBO'XS 

TOPIC PoiBsenias 

1 ^Gtrcgen 

2 Bed. u id te . andpiiik 

3 White F i r 

4 Lack of nitrogen or l a c i irf TR-^JET 

5 Poor l r aerated SDH 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Floral Crop Production 

TOPIC Chrysanthemums 

1 FaU 

2 Aphids 

3 60° (Some varieties need 65° ) 

4- YeHow 

5 To make a short day which helps regulate blooming 

6 All pinches must be made into the soft growlh, usuallj'^ 7 days after planting. 

7 A slow star t , often trouble with rotting of cutting 

8 They should be sprayed overhead lightly the first 3 or 4 days. 

9 Entire year with proper day length control 

10 Sterilized 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Floral Crop Production 

TOPIC Geraniums 

1 The\ are poor shippers and will lose foliage 

2 Pinched 

3 Red 

4 Plastic tube system 

5 a Use a fungicide on cutting 
b Sterilize propagating materials 
c Use disease-free cuttings 
d Sterilize soil 

6 L i ^ t pink 

7 60 degrees n i ^ t . 65-70 degrees day 

S Air freight 

9 Four inch 

10 The seed for most desirable varieties has not been available. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Floral Crop Production 

TOPIC Hydrangeas 

1 Two spotted mite (red spiders) 

2 Wilt severely 

3 March to May 

4 Easter. Mother's Day 

5. Bud rot 
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Answer Sheet 
for 

HORTICL'LTURAL OCCUPATIONS 

JNIT Establishing and Canng for Lawns 

TOPIC Turf Grasses for Texas 

1 Geographic location the amount of water available for irrigation, the degree of shade 
present the time and money the home owner is \\^lling to spend for establishment 
and the expected usage 

2. Warm-season and cool-season 

3. a Does not grow in shade 
b Turns brou-n after frost in the fall 
c Is more of a nuisance than other turf g rasses 

4 a Is susceptible lo cerlam diseases 
b Is more susceptible to iron chlorosis 
c Is attacked bv insects 
d Needs more water for survival 
e Wiii not survive at as low temperatures as will Bermuda 
f Is a broad-leaved coarse-textured plant 

a Is attractive and wear-res is tant 
b Is not invaded by weeds 
c Is subject to little damage from insects and diseases 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Establishing and Caring for Lawns 

TOPIC: Establishing a New Turf 

1. Preparation of the soil, establishment of the grass, care and maintenance. 

2. Peat, compost, gin trash, sawdust, and leaf mold, 

3. Fertilizer applications should be made at rates and in combinations suggested by 
soil tests. 

4. The type of grass used and the rapidity of cover desired. 

5- In order to develop a deep root system 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Establishing and Caring for Lawns 

TOPIC: Managing an Established Turf 

1, Feeding, watering, aerating, and moving 

2, It produces vegetative growth and gives the plant a deep green color 

3, It stimulates development of a good root system. 

4, Stunted growth of the entire plant. The leaves are relatively small, thin, and 
yellowish-green to yellow. They show yellow to brown color at the tip of the 
leaf and down to the midrib. 

5 Slow growth of the entire plant leaves are an unhealthy dark green, roots are 
stunted, 

6. Pale, bleached leaves 

7. Spring and early fall 

8. Applying iron sulfate or iron chelate 

9. Produce shallow, weak root systems, which does not allow efficient utilization 
of plant food or moisture in the soil. 

10, It allows air or oxygen to get into the soil, water to move into and through the 
soil, and the soil to hold more water. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Establishing and Caring for Lawns 

TOPIC; TUrf Problems 

1. a Weed 
b. Disease and insect control 
c. Clover in the turf 
d. Renovation of old lawns 

2. By proper turf grass management 

3. 2-4-D 

4, Brownpatch occurs as irregularly sharped brown areas, usually circular, 4 to 48 
inches in diameter. The fungus gives tiie grass a blue, water-soaked aqppearance. 
As the disease spreads, the dark areas turn l i ^ t brown. 

5. A fungicide containing PCNB 

6, a, Chlordane 
b. Dieldrin 
c- D.D.T 
d. Toxaphene 
e. Malathion 
f. Aldrin 
g.. Heptachlor 
h. Lindane 

7, When the old turf is run down, weetfy, and in a generally undesirable condition, or 
when a new species is to be introduced. 

8, a. Chlordane 
b. Lindane 
c. Sulfur 
d. Toxaphene 

9.- a. Diazinon 
b. Ethion 
c. Trithion 

10. Five gallons of spray mixture per 100 square feet of lawn area. 



A> 

Agricultural Education 
Teaching Materials Center 

940-IX-l 
Page 2 

Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

LT^T: Controlling Plant Insects Plant Diseases, and Other Pests 

TOPIC. Causes of Plant Diseases 

1 a. Fungi 
b. Bacteria 
c. Viruses 
d Nematodes 

2. The manufacture of sugars from carbon dioxide and water with the aid of 
sunli^t and chlorophyll 

3 An agent that transmits disease-producing organisms. 

4 Preventitm by careful pruning 

3. Tiny, thread-like plants, commonly called molds 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects. Plant Diseases, and Other Pests 

TOPIC: Identifying Plant Diseases 

1. Proper identification. 

2. Failure to produce seed or fruit. 

3. Liquid discharge from diseased tissues. 

4. Microscopic examination of roots. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Controlling Plant Insects. Plant Diseases, and Other Pests 

TOPIC Application and Safetj- Precautions of Horticultural Chemicals 

1 Welfare of the people 

2 Welfare of the plant 

3 Effectiveness of the material in controUing the pest or disease 

4 Hydraulic sprayers 

3 Hang the hose on a rack with nozzle pointing iqiwards 

6 a Read label precautions 
b Keep chemicals locked up when not in use 
c Keep children awaj' while using 
d Don't smoke wliile spraying 
e. Don't spill material on skin or clothing 
f Wash exposed areas of skin immediateh^ after job is completed 
g Never spray when wind̂ * 
h Spraj" edible plants with great caution 

7 The chemical must touch the insect before death occurs. 
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Ans\v'er Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC. Controlling Leaf Diseases 

1. Water and fertilize properly and remove dead limbs 

2. Caused by fimgi î -̂faich live on secretions from aphids and immature s ta^s of 
M-hite fly 

3 Caused by excess rain or over watering 

4 a Malathion 
b Lindane 

5. Just before buds open and after floî ^ering 

6 Two to four weeks or as needed 

7 Most often caused by lack of iron 

8 Fungus disease 
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BC®13CO_inrMM. OCCTPATEBOSSS 

3 

TOPIC- CantTDillii^Sffim. BranEiL anfl Tinnik DfisffiBses 

1. Prime iufecied porfionB sEeiilizirg ^JEESS 2«gc«teet eaco: cut-

2 H Knie dodder is jxresent ^empire' %• ̂ imfl Itesnrcjr bacSr rnfecssd plains 

3 RedDces l i e ^maoia of snnlifiiE for CTee? 

4 Twigs and limbs 

5 Fmigi 

6, Instsll in "die infeced p a n s ctf n e e lo drami -ic excess ffimi s n i retfeve pressuxe. 

7 Br tends 

S. FPTigi and ai^ae 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Controlling Root Diseases 

i. Carbon bisulfide soil fumigation 

2- Meftyl bromide soil fumigation 

3, Removii^ and destrojring diseased roots 

4. Ten (10) feet 

3 East and southeast Texas 

6. 75-95 degrees 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UOTT: Controlling Plant Insects. Plant Diseases, and Other Pests 

TOPIC: Controlling Diseases Affecting the Entire Plant 

1, Symptoms exhibited by aster yellows that are not exhibited by verticillium wilt: 
a- Bushy vith numerous secondaiy shoots 
b. Leaves may develop a sli^tly reddish, brownish, or purplish tinge in later 

stages. 
c. Flower parts may develop into leafy structures. 

2- DDT 

3. Chloropicrin 

4. West 

5. Commercial grow^ers or trained personnel 

6. Miticide 

7, Zineb, CM-19 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Controlling La^vn and Turf Diseases 

1. Handpick and destroy mushrooms or toadstools. 

2. Iron sulfate or iron chelate 

3. Irregular-shaped dead areas from a few inches to more than several feet in 
diameter 

4. Wash off with water applied as a spray with 20 to 30# pressure. 

5. Zineb, Captan 

6. One to two weeks before disease usually appears and a second application after 
disease appears. Then apply as needed, 

7. Apply chemicals as needed in early stages of disease. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Identifying Plant and Soil Insects and Methods of Control 

1. Slugs have no shells 

2. Spring 

3. Spray before eggs hatch and prune 

4. Roots 

5. Santfy soils 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT- Controlling Plant Insects Plant Diseases, and Other Pests 

TOPIC. Nematodes 

a 
b. 
c. 
d, 
e 
f. 

Select a plant that is partly alive 
Dig the plant instead of pulling it. 
Wash the soil from the roots and allow a few minutes for drying. 
Place the specimen in a polyethylene container and tie it securely. 
Fill out form D-418, available from your county extension agent. 
Place bag and D-418 in a box and send it to the research center. 

'I. Root knot nematode 

3 Before spending a large amount of money for chemicals, determine if nematodes 
are causing a significant amoimt of damage to justify the expense and labor= 

4 a. Crown gall 
b. Nodules from nitrogen fixation 

5. Tomato, okra 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Control of Moles, Gophers, Birds, Deer, and Ants 

1. By conical mounds of dirt pushed up from their main run 

2. Baiting and trapping 

3. Serious injury might occur to small children or dogs. 

4. Gophers open their tunnels; moles do not. 

5- Place chicken wire at the bottom and sides of planting holes, 

6, Starlings 

7 Portable bird protectors made of scrap lumber, chicken wire, or cheesecloth, 

8, Fencing 
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Answer Sheet 
for 

HORTICULTUIL\L OCCUPATIONS 

UNIT; Controlling Plant Insects Plant Diseases, and Other Pests 

TOPIC. Cai'ses of Plant Diseases 

1 a. Fimgi 
b. Bacteria 
c. Viruses 
d Nematodes 

2. The manufacture of sugars from carbon dioxide and water with the aid of 
sunlight and chlorophj'll 

3 An agent that transmits disease-producing organisms 

4 Prevention bj' careful pruning 

5. Tiny, thread-like plants, commonly called molds 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects Plant Diseases, and Other Pests 

TOPIC: Identifying Plant Diseases 

1. Proper identification. 

2- Failure to produce seed or fruit. 

3. Liquid discharge from diseased tissues. 

4 Microscopic examination of roots. 

s 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Controlling Plant Insects. Plant Diseases, and Other Pests 

TOPIC Application and Safety Pi'ecautions of Horticultural Chemicals 

1 Welfare of the people 

2 Welfare of the plant 

3 Effectiveness of the material in controlling the pest or disease 

4 Hydraulic sprayers 

5 Hang the hose on a rack with nozzle pointing upwards 

6 a Read label precautions 
b Keep chemicals locked up when not in use 
c Keep children away while using 
d Don't smoke while spraying 
e. Don't spill material on skin or clothing 
f Wash exposed areas of skin immediately after job is completed 
g Never spray when windy 
h Spray edible plants with great caution 

7 The chemical must touch the insect before death occurs. 
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Ans\\ier Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT. Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Controlling Leaf Diseases 

1. Water and fertilize properly and remove dead limbs 

2. Caused by fimgi v̂ -faich live on secretions from a i ^ d s and immature stages of 
white Qy 

3 Caused by excess rain or over i^-atering 

4 a Malathion 
b Lindane 

5 Just before buds open and after flowering 

6 Two to four wrecks or as needed 

7 Most often caused by lack of iron 

8 Fungus disease 
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HORTICULTURAL OCCUPATIONS 

V , 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Controlling Stem, Branch, and Tnmk Diseases 

1. Prune infected portions sterilizing shears bet^-een each cut. 

2. ff little dodder is present, remove by hand. Destroy badfy infected plants. 

3 Reduces the amount of sunli^t for trees 

4 Twigs and limbs 

5 Fungi 

6. Install in the infected parts of tree to drain the excess ftoid and relieve pressore. 

7. By birds 

8> Fungi and algae 
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SET 

TOPIC: CcHttroiQiig Booa Hfise^es 

1 CarboEi Msnlfide sonl ian^atanii 

2- Meairrl Iffximide seal tirmwwtTinw 

S- Bemovxig and descnxing i^se^sed itoaais 

4. Ten (11^ feet 

5. East and soodiesst l^xss 

6. 75-SS d ^ r e e s 



Agricultural Education 
Teaching Materials Center 

940-IX-7 
Page 2 

Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects. Plant Diseases, and Other Pests 

TOPIC: Controlling Diseases Affecting the Entire Plant 

1> Symptoms e^ibited l^ aster yellows that are not exhibited by verticillium wilt: 
a. Bushy with numerous secondary shoots 
b. Leaves may develop a sli^tly reddish, brownish, or purplish tinge in later 

stages. 
c. Flower parts may develop into leafy structures, 

2 DDT 

3- Chloropicrin 

4, West 

3. Commercial growers or trained personnel 

6. Miticide 

7, Zineb, CM-19 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Ccmtrolling Lawn and Turf Diseases 

1. Hanc^ick and destroy mushrooms or toadstools. 

2. Iron sulfate or iron chelate 

3. Irr^ular-shaped dead areas from a few inches to more than several feet in 
diameter 

4. Wash off with \t-ater applied as a spray with 20 to 30# pressure. 

3 Zineb. Captan 

6 One to two ^'eeks before disease usually appears and a second application after 
disease aj^iears Then apply as needed, 

7. Appfy chemicals as needed in early stages of disease. 

file:///t-ater
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

JNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Identifying Plant and Soil Insects and Methods of Control 

1. Slugs have no shells 

2. Spring 

3. Spray before eggs hatch and prune 

4. Roots 

5. Sandy soils 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT ControUii^ Plant Insects Plant Diseases, and Other Pests 

TOPIC Nematodes 

1.- a Select a plant that is partly alive 
b. Dig the plant instead of pulling it 
c. Wash the soil from the roots and allow a few minutes for dryii^, 
d. Place the specimen in a polyethylene container and tie it securely, 
e Fill out form D-418, available from your county extension agent 
f. Place hag and D-418 in a box and send it to the research center 

2. Root knot nematode 

3 Before spending a large amount of money for chemicals, determine if nematodes 
are causing a significant amount of damage to justify the expense and labor 

4. a.. Crown gall 
b. Nodules from nitrogen fixation 

5. Tomato, okra 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC: Control of Moles, Gophers, Birds, Deer, and Ants 

1. By conical mounds of dirt pushed up from their main run 

2. Baiting and trapping 

3. Serious injury might occur to small children or dogs. 

4. Gophers open their tunnels; moles do not. 

5. Place chicken wire at the bottom and sides of planting holes. 

6. Starlings 

7 Portable bird protectors made of scrap lumber, chicken wire, or cheesecloth, 

8, Fencing 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 

TOPIC Controlling Weeds 

1. Water should be applied 

2 Hoe 

3. Ice pick or screwdriver 

4 Shrubs form a shade in which weeds do not thrive, 

5. Apply organic mulch two to three inches deep. 

6 Wear gloves. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: 

TOPIC 

1- Legs 

Operating and Maintaining Horticultural Equipment 

Principles Used to Prevent Personal Injury 

2. One puUey only changes direction of force 

3. Jack 

4 Wet the soil 4 to 5 days before d ic ing 

5 Hook a 1/2" pipe onto ? bose and beat the bottom end into a flattened or pointed 
opening. This will enable you to stick the pipe down into the hole wiiere the force 
of the water th rou^ the small opening will loosen the soil 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

L'NIT. Operating and Maintaining Horticultural Equipment 

TOPIC: Selection and Maintenance of Horticultural Hand Tools 

1 Tools are very i)ersonal pieces of equipment and aU experienced gardeners have 
their favorites 

2. Scoop 

3 6" 

4. Sharpen the hoe each time you take it into the garden 

5. Scuffle hoe 

6. a Fan-shaped 
b Rectangular 
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UNIT: Operating and Maintaining Ecrticultural Equipment 

TOPIC: Maintaining Small Power Equipment 

1. a. Periodic equipment inspection to discover situations which may leaa to 
equipment breakdown 

b. Upkeep to minimize wear or to remedy potential trouble 

2. Make an overall check and properly service equipment. 

3. Water condenses more rapidly in a partially filled tank. 

4. Gasoline or other solvents 

5. Tension and wear 

i: 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

I , 

UNIT! Operating and Maintaining Horticultural Equipment 

TOPIC Operating and Maintaining Lawn Mowers Safefy and Effective^ 

1 a Reel 
b. Rotary 
c. Sickle bar 

2. Mowing too close 

3. Disconnect the spaik plug wire so that a spark cannot jump 

4 Cutter bar and knife 

5 The clippings will smother the grass 

6. Leaves produce food for the plant If leaves are cut too short, the health and 
vigor of the lawn will be greatty reduced 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Operating and Maintaining Horticultural Eqpiipment 

TOPIC: Operating Rotarj Ti l lers Safely and Effectively 

1 a Front tine 
b Rear line 

2 Front tine 

o Rotation of the tine 

4 Raise the depth bar 

5 Check to make sure that all clutches and belt tension pulleys a r e d i s e n g s ^ ^ 
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rXTT C^rsx i i^ and MirrrnrTrmiig; EIraraiBElliiiirEll EgciCTreiL 

TOPIC C^jeraiing Garden TrBCEars Saiahi anfi E^jHxwelT 

1 "Hie iraciDr Tnast Ixaie tsnrn^ iisffs^aowsr aii cgaarBe tSe power sck ie bar 

2 3 1 2 - IP ioLTsgiOTt̂ sr 

3 Bekw die l ea r asfte leydl 

4 Hidiiig laacn iocw:«ers jcre de^^nefl tarfhr fear rmgigr-Tg; arraJT cractcrs are 

3 a. Amanjotrse 
b Belt ijpe 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT De\xioping and Maintaining the Landscape 

TOPIC Introduction to Home Landscaping 

1 a Art 
b Engineering 
e Horticulture 

2 a Homeowners wiio purchase subdivision or housing development homes 
b Families who buy new homes alread>' designed and constructed with no 

specific client in mind 
c Families who purchase a lot. have their home especially planned and con­

structed for them on the lot 
d Families who now live in older homes and desire to remodel or redesign 

their gardens 

3 They do not fit into our mechanized waj' of living 

4 Climate varies 

5 The cost is included in the price of plants 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Developing and Maintaining the Landscape 

TOPIC: Selecting tiie Site 

1. General location 

2 ZonL ĝ prevents tiusinesses from moving into a residential section. 

3. No 

4, a. Privacy is difficult 
b Require installation of additional utilities, walks, and drives. 
c. Outdoor space is limited-
d More noise from traffic 

3 a Drives and sidewalks are too steep. 
b Lawn is more difficult to keep 

6. South. Sunli^t can be better controlled 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Developing and Maintaining the Landscape 

TOPIC- Scheduling Landscape Development and Beginning Plans 

1 A well-planned garden is one that is livable, interesting, beautiful, easy to maintain, 
and where relationships between outdoor and indoor areas are coordinated properly 

2. Drives and walks 

3. Trees are essential for shade in Texas 

4 Provide privacy and assist in temperature control 

5 a There must be a program for site and landscape development, 
b There must be a plan 

6 A piece of real estate which may be merely a lot or one with a home on it. 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Developing and Maintaining the Landscape 

TOPIC: Analyzing Problems and Determining Needs 

1. a. Suitability 
b Fmction 
c Economy 
d Beauty 

2. Deciding and analyzing specific problems of a chosen site 

3. a. Do you prefer them to be beautiful and pleasant? 
b. Do you want them to make you feel comfortable? 
c Do you care whether they fi '^ogether well and serve their purpose? 

4 a Space 
b. Garden development 
c. Maintenance 

5. a. Individual taste 
b. Past environment 

6. No, It is even hard for professionals. 



Agricultural Education 
Teaching Materials Center 

940-XI-5 
Page 1 

Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Developing and Maintaining the Landscape 

TOPIC. Developing the Landscape Plan 

1 Before the property is purchased 

2 1 inch equals 10 feet 

3 a Entrance 
b General living area 
c Work space 

d Place for private living 

4 General living area 

5 Bedroom area 

6 a Formal 
b Informal 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT: Developing and Maintaining the Landscape 

TOPIC: Selecting Plants 

1. 12-25 feet 

2 6-8 feet 

3. Dwarf shruLs 

4. The roots may clog drain pipes. 

5. Broadleaf evergreen 

6. a. Watering 
b. Mowing 
c Edging 
d. Clipping 
e. Weeding 
f. Fertilizing 
g. Controlling insects 

7. a. Privets 
b, Arborvitae 
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AnSiA-er Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UIN'IT. Developing and Maintaining the Landscape 

TOPIC: Grading, Drair.qge, and Landscape Structures 

1 Using splash blocks 

2. No 

3 Building a u^U around it and leaving the grade unchanged in the immediate area 

4. Making them too narrow 

5. 4 feet 
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Ans^'er Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Merchandising Horticultural Plants and Supplies 

TOPIC: Developing Personal Traits 

1. a Knowled^ c f self 
b Knowle<^ of people 
c- Knowlei^ of product 

2. a. E^ierience 
b. Observing otiiers 

3.. a. Promotions 
b. DoUars (profits) 

4. Anafysis of sales 

3. Diligence and perseverance 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 

UNIT Merchandising Horticultural Plants and Supplies 

TOPIC: Displaying 

1, Where they can be seen by th*i greatest number of people 

2, To put merchandise \̂4iere customers can see it and serve themselves 
i 

3 Familiar products, bulk seeds, or other seasonal .̂tems 

4 Items that are to be 'pushed'* 

5 a Well stocked 
b Safe 
c At a convenient hei^t 

6. To stop the customer and bring him into the place of business 

7 It does not attract customers 

8 The traffic pattern of the customers 

9 In beds 

10. Eight feet 



Agricultural Education 
Teaching Materials Center 

940-Xn-3 
Page 5 

Answer 9ieet 
for 

HORTICULTURAL OCCUPATIOXS 

UNIT Merchandising Horticultural Plants and Supplies 

TOPIC Advertising 

1 Point-of-purchase 

2 Outside 

3 Classified 

4 Keeping the mailing list up to date 

5 a Effectiveness 
b Cost 
c Coverage 



Agricultural Educatiun 
Teaching Materials Ccntci 

TIK»-X11-I 

Ansv\.;r Sheet 
for 

HORTICUl TULA J. OCCUPATIONS 

UNIT- jMcrchandising Iloi'ticultural Plsnts and Supplies 

It)PIC: Labeling and Pricing 

1. Pi-ice plant' too low 

2. a. Transplanting 

b. Salesman's saLiry 
c. Unsold stock 
d. Shrinkage in volume 

3. GG 2/3 percent 

4. H i ^ cost items 

5. Selling price of the item 
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2. Hbe sslesmBii 

S. i . Owner 's cajEfort and ©cnBreifeiice 

c SEfetv 
d. AggaTance 
e . lifTigdi of life 
f. S'CUiiuun 
g. Ser r ice 
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Teaching Materials Center Page 4 

Topic Test 
on 

HORTICULTURE AS AN INDUSTRY 

Student. 

Date 

School 

Score. 

Place a check under T for True or under F for False. 

1 Pomology is the science of producing cut flowers 

2 Olericulturists are concerned with vegetables 

3 The annua] production of vegetables exceeds one billion dollars. 

4. Apples are classed as small fruits 

_ 5 Cotton is a horticultural crop 

_ 6 Grapes are classed as citrus fruits 

_ 7 Floriculture has developed in the past ten j^ears 

_ 8 Out-of-season production of v^etables is an important industry in the 
West and South 

_ 9 Ornamental plants are considered as horticultural plants 

^ 0 . Olericulturists are not concerned with marketing vegetables Thej' deal 
only with production 



Agricultural Education 
Teaching Materials Center Page 7 

Topic Test 
on 

EXPLORING OCCUPATIONAL OPPORTUNITIES 

Student 

Date 

School 

Score 

1 List at least iO factors in your own words which one should consider in selecting 
an occupation 
a 

d 

h 

2 List the five job t i t les for which descriptions were provided in the assignment 
a 



Agricultural Education 
Teaching Materials Center 

940-n-l 
Page 3 

Fill in the blanks. 

Topic Test 
on 

INTRODUCTION 

Student: 

D L 3: 

School; 

Score: 

is the study of plants. 

2. There are over 

3 and 

kinds of plants foimd in the world. 

_ are carbohydrates. 

4. Van Helmont did an experiment to determine what made plants grow. His conclusion was 
that alone produced growth. 

5. Plants differ from animals in that they produce food from and 
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Teaciiing Materials Center 
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Topic Test 
on 

PHOTOSYNTHESIS 

Student: 

Date: 

School: 

Score: 

O 

Fill in the blanks: 

is the process by which liquids and gases move from an area of 

2. 

high concentration to an area of low concentration. 

means l i ^ t . 

3. All substances are made up of 

4. Photos3mthesis requires four components. They are 

and 

5. When atoms are combined, we call them a 
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Topic Test . 
on 

RESPIRATION 

Student: School: 

Date: Score: 

Fill in the blanks: 

1. Raw materials for respiration are and 

2 Energy is during photosynthesis. 

3. Respiration dry weight, (increases or decreases) 

4 Plants release at night, (what gas?) 

is the release of chemical energy. 
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Topic Test 
on 

WATER ABSORPTION AND LOSS-
NUTRIENT ABSORPTION-

MOVEMENT OF WATER AND NUTRIENTS IN THE PLANT 

Student: 

Date: 

School: 

Score: 

Fill in the blanks; 

1. are elements, or group ^ of these elements, needed for plant grovth. 

2. Eash vascular bundle has two types of conductive tissues called the 
and 

3 

4. 

_ occurs from plant injuries. 

is the loss of water from the plant as a vapor. 

3 The principal water-absorbing structure is the 
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Topic Test 
on 

PLANT FOOD 

Student: School: 

Date: Score: 

Fill in the blanks: 

1. Examples of the carbohydrates include the sugars, starches, and 

2 A pound of 
sugar 

has about 2-1/4 times as much stored energy as a pound of 

3. is the principal part of lean meat. 

4. , and 
make up about 97% of the dry weight of most plants. 

The elements" are those which the plant must have in order to 

survive. 
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Topic Test 
on 

THE PLANT KINGDOM 

Student: 

Date; 

School: 

Score: 

Fill in the blanks: 

1. plants cause many diseases of higher plants by attacking, multiply­
ing, and living in or on the higher plants. 

2. The botanist classifies the seed-producing plants according to their 

3, Helpful soil organisms and the nitrogen-fixing organisms found in legume nodules are 
examples of bacteria, 

4. forms a green scum on ponds and lives in both fresh water and sea 
water. 

5. The plant world has been divided into divisions. 



Agricultural Education 
Teaching Materials Center 

940-III-1 
Page 3. 

Topic Test 
on 

TYPES OF GREENHOUSES 

Student-

Date; 

School; 

Score. 

PART I. Fill in the blanks: 

with no ventilators. 
handles the ventilation problem in greenhouses 

2. The is the season for repairing greenhouse coverings. 

3, It is necessary to provide a good means of exchanging the greenhouse air with out­
door air in order to regulate the greenhouse temperature. Adjust the 
provide air movement around the plants, and introduce new supplies of 
and carbon dioxide 

PART il. True or False 

__ 1 Vinyl film is more durable than polyethylene. 

2 The exterior of a greenhouse does not need to be painted more often than 
seven years. 

3 Film plastic eliminates the problem of dripping water in the greenhouse. 
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Topic Test 
on 

SIZE AND ARRANGEMENT OF GREENHOUSES 

Student, 

Date. 

School. 

Score 

True or False. 

5r 4 

1 The depth of a bench for cut flowers needs to be at least twelve inches 

2 The best height for pot plant benches is 2-1/2 feet 

3 Before the type of greenhouse is chosen and built, a careful study should 
be made of the best bench arrangement for the crops to be grown 

4. Wood contracts when it is wet, so boards must be fitted close together 
when making wooden benches 

5 One of the best bench making materials for drainage and air circulation 
is one inch by one inch welded wire fabric. 
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Topic Test 
on 

COOLING THE GREENHOUSE 

Student: 

Date: 

School 

Score; 

Problems: 

1. If a greenhouse was 100 feet long and 40 feet wide, how many square feet would it 
contain? (answer) 

2 How many CFM would need to be exhausted for a greenhouse containing 1000 square 
feet? (answer) 

3. How many square feet of padded area will be needed in a greenhouse that requires 
7500 CFM to be exhausted? ^answer) 

Work here 
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Topic Test 
on 

HEATING THE GREENHOUSE 

Student: 

Date: 

School: 

Score: 

True or False: 

f: 

1. In vertical blow heaters the shaft is vertical and the fan blade is horizontal. 

2 Direct-fired units are those which contain a combustion unit right in the utit 
itself 

3 In recent years the use of unit heaters for heating greenhouses has decreas­
ed considerably. 

4. The oldest and most conventional heating system is Ihe pipe coil. 

5. The coldest spots in the greenhouse are the exterior side walls and gable 
ends 
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Topic Test 
on 

WINIER PROTECTION STRUCTURES 

Student. 

Date. 

School, 

Score 

Fill in the blanks; 

gardens often have definite thermal belts and artic regions. 

2 The most dangerous spots for frost damage are stretches of open ground exposed on 
all sides, particularly to the sky 

3 Regardless of what kind of shelter you use. keep soil 

soil holds and releases more heat than 

around plants 

soil. 

, made of double strength glass and available in several sizes, are 
set side-by-side to protect large areas. 



Agricultural Education 940-III-6 
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Topic Test 
on 

STRUCTURES FOR SUMMER HEAT PROTECTION 

Student School 

Date Score 

Fill in the blanks. 

1 A lath sunscreen should be placed so the laths run in a and 
direction 

2 if you like to grow _^_ loving flowers such as tuberous begonias and 
cyclamens, you may want a permanent display structure 

3 From sunrise to o'clock in the morning there is very little heat ac­
cumulation 

4 The subject of in the garden is frequently ignored or misunderstood -
particularly by the beginner. 

5 A structure facing an direction is ideal, especially if you live in a 
hot summer area 
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Topic Test 
on 

H'JMIDITY AND WATERING 

Student 

Date 

School 

Score 

True or False 

1 The majority of bedding plants are hand watered 

2 There is no equipment available for the purpose of watering pot plants 

3 Watering of greenhouse cut flower crops by mechanical means is a 
well-established, proven practice 

4 Rainbird-type nozzle systems consist of long lines of pipe with holes 
drilled in each end 

5 Most grovvers use pipe systems for watering bedding plants 
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Student. 

Date. 

True or False 

Topic Test 
on 

VENTILATION 

School 

Score 

1 The disadvantage of using humidistats to control fans is that the 
problem of excessive humidity becomes greater 

2 Thermo statically-controlled systems respond quickly to changing 
outdoor temperatures 

3 The thermostat controlling the first stage fans should be set several degrees 
above the setting of the heating thermostat 

4 Motorized roof ventilators can be controlled automatically 

5. Exhaust fans in cooling systems may be used during the winter months 
if a convection tube is attached 
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Topic Test 
on 

LIGHTING 

Student; 

Dale: 

School: 

Score; 

True or False: 

1 Certain kinds of seed require light in order to germinate, 

2 Plants are classified into two groups in regard to light intensity, low-
energy and high energy, 

3, Long day plants require from 8 to 12 hours of light per day^ 

4, Research studies show that plants utilize chiefly three different wave 
length regions of radiant energy, the green, orange, and yellow. 

5, White light is a mixture of all colors but white light of incadescent lamp 
is rich in red. 
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Topic Test 
on 

WIRING AND ELECTRICAL CONTROLS 

Student; School; 

Date: Score; 

Fill in the blanks: 

1. The basic requirements of any well-planned wiring system are that it shall be 
, and efficient 

2 Only the first requirement, , will be achieved by compliance with 
the National Electric Code^ The others depend on careful planning. 

3. General lighting circuits should have a maximum of 

4- Provide individual circuits for motors 

outlets per circuit 

horsepower and larger 

5. Minimum wire size for general purpose circuits should be 
protection 

with 15 ampere 
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Topic Test 
on 

ORIGIN, COMPOSITION, AND IMPORTANCE OF SOILS 

Student: 

Date: 

School: 

Score: 

PART I: Fill in the blanks: 

1 The largest of the soil particles is 

2. Decayed plants and animal material is called 

and determine the rate of soil formation. 

4. Clay feels like rubbed between the fingers. 

5. The difference in texture of soils is caused by the different sizes of soil 

PART II: List: 

1, Three (3) layers of soil from top to bottom: 

a. 

b= 

c. 

2. Thjee (3) factors that are responsible for differences in soil color: 

a. 

c. 
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Topic Test 
on 

SOIL MOISTURE 

Student: School: 

Date Score: 

PART I: Fill in the blanks; 

1. Moisture moves through the soil in all directions,even against gravity by_ 
movement. 

2. In textured soils, the particles are closer together and the attraction between 
soil and water is greater. 

3 Much soil moisture can be lost when capillary water moves to the surface and 

4, All living cells carry on 

5. Movement of air through the soil is called 

PART H; Check T for true or F for false: 

1, Soils should be worked while in a wet condition. 

2. It is possible to change water-holding capacity of soil. 

3. Underwatering causes decreased aeration. 

4 Sandy soils require more frequent watering than heavy clay soils. 

5, Oxygen must be present for respiration to occur. 
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Topic Test 
on 

SOIL MIXTURES 

Student: School: 

Date: Score: 

Fill in the blanks: 

soils are a mixture of sand, silt, and clay. 

2. increases aeration of soil. 

3. Loam soils become after watering. 

4, For large scale mixing operations, use a power driven cement mixer or 

5- Loam soils often after drying. 

List; 

6. The characteristics of a good mixture: 

h. 
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Topic Test 
on 

MULCHES AND THEIR USE 

Student School? 

Date; Score: 

PART I; Fill in the blanks: 

1. The most common mulch is 

2, The time to apply mulch to the garden on established plants is in 

3. Additional 

4. 

should be applied to a crushed corncob mulch. 

may be produced diring decomposition of lawn clippings. 

5. A light spray of 
on steep slopes. 

may be used by contractors to hold soil in place 

PART II: Multiple choice; 

^ __ 1' The cost of this material is usually prohibited when large areas are mulched. 
a, crushed corncob b. peat moss c. wood chips 

2. This material should not be used in areas where a cigarette may be dropped. 
a. corncobs b, asphalt c. straw 

Any mulch should be at least this deep; 
a, l / V - 1/2' b- 1" - 2' c. 2"-3' 
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Topic Test 
on 

SELECTING PLANTS 

Student; 

Date: 

School: 

Score: 

Fill in the blanks: 

1, and flowering shrubs are not as permanent as 
woody plant materials and usually do not provide as good covering for garden areas. 

2. Most native plants require little 
become established after transplanting^ 

3= Plants from the Mediterranean regions and 

or other care when they have 

often have similar 
cultural and moisture requirements to our native plants= 

4, Large shrubs or small trees are to feet tall when full grown. 

shrubs attain a height of 6 to 8 feet at maturity. 

.\3 
\ 
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Topic Test 
on 

GRADING. DRAINAGE. AND LANDSCAPE STRUCTURES 

Student: 

Date. 

School: 

Score. 

Place a check under T for true or under F for false for each of the following statements; 

1 The minimum width for an entrance sidewalk is eight feet. 

2. Walks should always be as direct as possible: 

3. Landscape planners with a minimum of design experience should 
avoid curved walks 

4. The use of splash blocks is the most desirable method of pre./eniing 
downspouts from eroding soil 

5. Lowering the grade around existing trees does not disturb their 
normal functioning nearly so much as does fillingc 
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Teaching Materials Center 

940-XII-l 
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Topic Test 
on 

DEVELOPING PERSONAL TRAITS 

Student. 

Date 

School, 

Score; 

1 What are the three basic ingredients of a salesman? 

a. 

b 

2 What are two ways in which good habits pay off? 

b 

What are the best two ways to learn selling? 

a 

b 

4 How can a person become a "scientific salesman"? 

5 What is required for a would-be salesman to become a tough, aggressive, and 
effective salesman? 

a. 

b 
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Agricultural Education 
Teaching Materials Center 

940-Xn-2 
Page 5 

Topic Test 
on 

DISPLAYING 

Student: School: 

Date: Score; 

Fill in the blanks: 

him into the store. 
displays are designed to stop the customer and bring 

2. attracts attention and gives the impression of demand. 

3: Each table and shelf should have a to the others. 

4. Special racks, tri-plane and peg board tables are excellent for displaying 
items and other small con"'*?etitive items.. 

5. displays are more successful when used for familiar products. 



Agricultural Education 
Teaching Materials Center 

940-Xn-3 
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Topic Test 
on 

ADVERTISING 

Student; School; 

Date: Score: 

PARTI: Fill in the blanks; 

business. 
advertising consists of displays within the place of 

3.. 

buying results in millions of dollars' worth of sales annually, 
as the growth of supermarkets shows. 

advertising is high in cost but is effective because the product can be 
demonstrated: 

PARTE; List: 

Ic Three factors to consider when selecting an advertising medium ares 

a. 

b. 

Cr 

2, Three methods of "outside of the store" advertising are; 

a. 

b. 

c. 

1 y 
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Teaching Materials Center 

940-Xn-4 
Page 4 

Topic Test 
on 

LABELING AND PRICING 

Student: 

Date: 

School: 

Score: 

Problem: 

What would be the percent mark-up of a plant if the production cost was $1.00 and 
selling price was $2,00? 

Work: 

Answer: 
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Topic Test 
on 

UNDERSTANDING THE CUSTOMER AND MAKING SALES 

Student: 

Date: 

School: 

Score: 

Fill in the blanks: 

1. The first problem of a salesman ir> getting the 
customer. 

of the 

2: A dangerous practice that many salesmen fall into is trying to arouse interest by 
overstressing . 

3. 

ft 

percent of all salesmen quit cold after a single call on a prospect, 

is a luxury no salesman can afford," 

5 The surest and quickest way to lose a sale is to 
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Agricultural Education 
Teaching Materials Center 

940-1-1 
Page 5 

-ri-

True or False 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

False 
True 
True 
False 
False 
False 
False 
True 
True 
False 

Answer Sheet for Test 
on 

HORTICULTURE AS AN INDUSTRY 

940-1-2 
Page 8 

'•V 

Answer Sheet for Test 
on 

EXPLORING OCCUPATIONAL OPPORTUNITIES 

1 Refer to the 18 factors listed in the information sheet The student should have listed 
at least 10 factors in his own words, which should be considered when evaluating the 
desirability of an occupation 

2 a Greenhouse Worker 
b Nursery Worker 
c Garden Center Employee 
d Assistant Groundskeeper 
e Parks and Landscape Employee 
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Agricultural Education 
Teaching Materials Center 

940-II-1 
Page 4 

Answer Sheet for Test 
on 

INTRODUCTION 

1. Botany 
2. 350,000 
3. Sugars, starches 
4. Water 
5. Carbon dioxide and water 

940-II-2 
Page 4 

Answer Sheet for Test 
on 

PHOTOSYNTHESIS 

1 = Diffusion 
2 Phot 
3. Atoms 
4, (In any order) 

a. Carbon Dioxide 
b- Water 
c. Chlorophyll 
d. Light 

5 Molecule 



Agricultural Education 
Teaching Materials Center 

940-II-3 
Page 4 

1. 
2,. 
3. 
4. 
5. 

Food, oxygen 
Stored 
Decreases 
Carbon dioxide 
Respiration 

Answer Sheet for Test 
on 

RESPIRATION 

940-II-4 
Page 4 

Answer Sheet for Test 
on 

WATER ABSORPTION AND LOSS—NUTRIENT ABSORPTION-
MOVEMENT OF WATER AND NT^TRIENTS IN THE PLANT 

1. Nutrients 
2. Xylem, phloem 
3 Bleeding 
4, Transpiration 
5 Root hair 
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Teaching Materials Center 

940-11-5 
Page 4 

1. Cellulose 
2. Fat 
3. Protein 
4. a Carbon 

b Hydrogen 
c. Oxygen 
d. Nitrogen 

5< Essential 

Answer Sheet for Test 
on 

PLANT FOOD 

940-n-6 
Page 4 

Answer Sheet for Test 
on 

THE PLANT KINGDOM 

1 Thallus 
2 Flowering parts 
3. Beneficial 
4. Algae 
5 Four 
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Agricultural Education 
Teaching Materials Center 

Answer Sheet for Test 
on 

TYPES OF GREENHOUSES 

940-m-l 
Page 4 

Fill in the blanks: True or False: 

1: Exhaust fans 1. True 

2, Fan 

3. Humidity J oxygen 

2. False - It needs to be painted about 
every two years. 

3. False - It is difficult to prevent dripping 
in houses constructed from film plastic. 

940-ni-2 
Page 4 

Answer Sheet for Test 
on 

SIZE AND ^ARRANGEMENT OF GREENHOUSES 

1, False - 6 inches 

2. True 

3-. True 

4c False - Wood expands when wet: 

5 True 
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Answer Sheet for Test 
on 

COOLING THE GREENHOUSE 

1. 4000 sq= ft. (100'X 40') 

2, 7000 sq.- fc, 

3. 50 sq, ft. 

(1000 sq, ft. X 7 CFM) 

(one square foot of padded area needed for each 150 CFM) 
(7500 CFM required 

150 CFM) 

lo True 

2, True 

3. False 

4: True 

5, True 

Answer Sheet for Test 
on 

HEATING THE GREENHOUSE 

940-ni-4 
Page 10 
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1 

2-

3. 

4. 

5. 

Hillside 

North 

Damp 

Damp, dry 

Cloches 

Answer Sheet for Test 
on 

WINTER PROTECTION STRUCTURES 

940-111-6 
Page 4 

Answer Sheet for Test 
on 

STRUCTURES FOR SUMMER HEAT PROTECTION 

1. North, south 

2. 

3. 

4 

5. 

Shade 

10 

Shade 

East 
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1 True 
2. False 
3 True 
4. False 
5 False 

Answer Sheet to Test 
on 

HUMIDITY AND WATERING 
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Teaching Materials Center 

940-III-8 
Page 4 

1. False 

2, True 

3„ True 

4. True 

5, True 

Answer Sheet to Test 
on 

VENTILATION 

1. True 

2. True 

3. False 

4. False 

5. True 

940-ni-9 
Page 4 

Answer Sheet to Test 
on 

LIGHTING 
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Answer Sheet for Test 
on 

WIRING AND ELECTRICAL CONTROLS 

1. a Safe 
b. Adequate 
c. Expandable 

2. Safety 

3.. Eight 

4« One-half 

5. No. 14 
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Answer Sheet for Test 
on 

ORIGIN COMPOSITION AND IMPORTANCE OF SOILS 

PARTI 
1 Sand 
2 Organic matter 
3 Temperature and rainfall 

4, Flour 
5 Particles 

PART II 
1 a Topsoil 

b Subsoil 
c. Parent layer 

2 a Different amounts of air present when soil is formed 
b Different amounts of organic matter 
c Different rocks from which soil is formed 

940-IV-2 
Page 7 

Answer Sheet for Test 
on 

SOIL MOISTURE 

PART I; 

1 Capillary 
2 Fine 
3 Evaporates 

4- Respiration 
5, Aeration 

PART IL 

1. False - This would tear down structure 
2 True - By adding organic matter 
3 False - Overwatering does this, 
4. True 
5. True 
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1 Loam 
2. Organic matter 
3. Sticky 
4. Shredder 
5. Shrink 

Answer Sheet for Test 

on 
SOIL MIXTURES 

List: 
a. Uniformity 
b, Disease free 
L: Low soluble salts 
d, Good drainage 

e, 
f. 
g' 

h. 

Good moisture retention 
No shrinkage 
Ease of preparation and 
storage 
Complete availability 

{. 

940-IV-4 
Page 5 

Answer Sheet for Test 
on 

MULCHES AND THEIR USE 

PART I: 

1. 
2.. 
3= 
4. 
5, 

Peat moss 
Mid-spring 
Nitrogen 
Heat 
Asphalt 

PART II: 

1, 
2. 
3. 

b 
c 
c 
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1, Nitrogen 
2, Calcium 
3, Wet 
4, Below 
5, Broadcast 

List: 

1, a. Nitrogen 
b. Phosphorus 
c. Potassium 

2, SL. Calcium 
b. Magnesium 
c. Sulfur 

1. Bacteria 
2. Organic matter 
3. Protozoa 
4. Fungi 
5. Earthworm 

Answer Sheet for Test 
on 

FERTILIZER NUTRIENTS 

940-IV-6 
Page 6 

Answer Sheet for Test 
on 

SOIL ORGANISMS 

List: 
6, a. Soil sterilization with steam 

b. Soil fumigation or drenching with chemicals 
c. Seed treatment 
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Teaching Materials Center 

940-IV-7 
Page 8 

Answer Sheet for Test 
on 

SOIL STERILIZATION 

PART I: PART Hi 

1.- Steam 
2, Nematodes 
3 c Two to three weeks 
4. Root burn 
5, Instantly 

2. 

a. To kill soil-borne insects 
h, To kill harmful bacteria, fungus 
c. To destroy weeds 
d. Promote soil granulation 

a. Avoid inhaling the material, 
b. Avoid contact of fumigant v/ith skin, 
c. Allow enough time for aeration after 

material is applied. 

n fi' 

940-IV-8 
Page 7 

Answer Sheet for Test 
on 

PLANT GROWING MEDIA OTHER THAN SOIL 

1, Sand 
2, 10 to 20 
3, Vermiculite 
4, Southern 
5, Nitrogen 
6, Acid 
7, Peat 
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Teaching Materials Center 

Answer Sheet for Test 
on 

INTRODUCTION TO PROPAGATION 

940-V-l 
Page 5 

PART I 

1 Sexual or asexual 
2. Ventilation, temperature, shade, and light 
3. Methyl bromide 
4 Seeds, nematodes, and disease organisms 
5, Clay pots, peat pots, and plant bands 

PART II! 

1. True 
2. False 
3. True 

Answer Sheet for Test 
on 

PROPAGATION FROM CUTTINGS 

940-V-2 
Page 7 

PART h PART II; 

1. 
2, 
3. 
4 
5 

True 
False 
True 
False 
False 

1. 
2. 

3, 
4.. 
5. 

70-75 degrees 
a One which can be kept uniformly moist 
b. Provide good drainage 
c, Aeration 
When roots are 1/2 to 1 inch long 
From new growth in spring or early summer 
Soggy 
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Agricultural Education 
Teaching Materials Center 

PART i 

1 False 

2 True 

3. True 

4. True 

5. False 

940-V-3 
Page 5 

Answer Sheet for Test 
on 

PROPAGATION BY LAYERING 

•̂  t( 

PART II 

a Croton 
bv Hibiscus 
c Dracaenas 
d. Rubber plants 
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Teaching Materials Center 

1 
2. 
3. 
4. 
5. 

True 
True 
True 
False 
True 

Answer Sheet for Test 
on 

PROPAGATION BY DIVISION 

940-V-4 
Page 5 

940-V-5 
Pfc^e 4 

Answer Sheet for Test 
on 

PROPAGATION BY GRAFTING AND BUDDING 

PART h 

1. Stock is the name for the plant onto which you graft. 

2 The cambium layer is the soft layer of tissue on a stem or root that lies between 
the bark and the wood. 

3. "T" budding and patch-budding 

PART m 

1 True 

2. True 
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Teaching Materials Center 

940-V-6 
Page 7 

Answer Sheet for Test 
on 

PROPAGATION FROM SEEDS 

PART I: 

1. True 

2. False 

3. False 

PART H: 

1. Sphagnum moss 
2. Flat 2" X 4" board or brick 
3. Sand or other inert material 

4. a. Name of plant or variety 
b. Date seeded 
c. Student's name 
d. Special treatment, if any 

940-V-7 
Page 4 

Answer Sheet for Test 
on 

DEVELOPING A PLANT BREEDING VOCABULARY 

1. Anther 

2o Disc floret 

3, Gene 

4, Ovary 

5, Ray floret 
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940-V-8 
Page 4 

Answer Sheet for Test 
on 

PLANT SELECTION AND FUNDAMENTALS OF PLANT BREEDING 

PART I: PART m 

1. Pollination 

2. Fertilization 

3, Stamen, pistil or male and female parts 

4. Sepals 

1, Anther 
2.- Filament 
3. Petal 
4. Sepal 
5.. Stigma 
6, Style 
7, Ovary 
8, Ovule 

1. True 

2. Segregation 

3. Mauve 

4. Pure lines 

Answer Sheet for Test 
on 

HEREDITY 

940-V-9 
Page 4 

5̂  Ovule, trait 
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Teaching Materials Center 

940-V-lO 
Page 4 

1. True 

2. False 

3. True 

4. True 

5. False 

Answer Sheet for Test 
on 

GENERAL BREEDING TECHNIQUES 

940-VI-l 
Page 6 

Answer Sheet for Test 
on 

TRANSPLANTING ORNAMENTAL TREES AND SHRUBS 

1. One to two feet wider, six inches to one foot deeper 

2. Same level 

3. One-third 

4= Five inches or over in diameter 

5, Balled and burlapped 
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Agricultural Education 
Teaching Materials Center 

940-VI-2 
Page 6 

Answer Sheet for Test 
on 

CARE AND MAINTENANCE OF PLANTS 

PART I; 

1. True 

2. False 

3. True 

4« False 

5. True 

PART m 

1. Growth habit, blooming characteristics 

2, Bareroot 

3. Leaf drop, first spring growth 

4. Thinning out 

5. Better shape, fruitful growth 

940-VII-l 
Page 4 

Answer Sheet for Test 
on 

INTRODUCTION TO FLORAL CROP PRODUCTION 

1. Carnations 

2o Floriculture 

3. Light 

4t Commission 

5. Beltsville 
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940-VII-2 
Page 4 

1. True 
2. False 
3. False 
4. True 
5. True 
6. True 
7. True 
8. True 
9. True 

10, False 

1. Two 

2. Loam 

3, Chrysanthemum 

4» a. Cut 
b. Feeding 

Answer Sheet for Test 
on 

GROWING ANNUALS 

940-Vn-3 
Page 4 

Answer Sheet for Test 
on 

PERENNIALS 

5, Fall 
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Teaching Materials Center 

940-VII-4 
Page 4 

Answer Sheet for Test 
on 

BULBS 

1. Bulb 

2. Rhizome 

3. Divide 

4. Sun 

5. Rot 
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t Answer Sheet for Test 
on 

CHARACTERISTICS, IDENTIFICATION, AND 
USE OF IMPORTANT POT PLANTS 

PART I: 

1. Acid soil or peat moss 
2. Shallow 
3. Cuttings 
4. Christmas 
5. 80-85 degrees 

PART II: 

1. 
2. 
3. 
4. 
5. 

(b) 
(a) 
(c) 
(d) 
(a) 

1. 

2. 

3. 

4. 

5. 

True 

True 

True 

True 

True 

Answer Sheet for Test 
on 

POINSETTIAS 

940-VII-6 
Page 4 



r p ,J,tUI||ipHI JM. .1,11 I I IW^I»W"!^WmPHWW»WWi9H»»iBP^tW»P««»?!" %igi'ui\u»i.i-''^iu^»AW'-'Jimiim\twmuiim^iimmimi'f)^fmmmmiiimKtK9UKnf.iiiiM\3miii!m'i*.m '" i > imm/mv 

Agricultural Education 
Teaching Materials Center 

940-Vn-7 
Page 4 

1 iT 

Answer Sheet for Test 
on 

CHRYSANTHEMUMS 

PART I: 

1. True 
2. False 
3. True 
4. False 

PART H: 

1. Rooted cuttings or cuttings 
2. Aphids 
3. Fan 
4. Chinese 

PART I: 

1. True 
2. True 
3. False 
4. False 

PART II: 

940-Vn-8 
Page 4 

Answer Sheet for Test 
on 

GERANIUMS 

1. Pinched 
2. Red 
3. Light pink 
4. Cuttings 
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Teaching Materials Center 

940-VII-9 
Page 4 

Answer Sheet for Test 
on 

HYDRANGEAS 

1. Two spotted mite or red spider 

2. March, May 

3. Easter, Mother's Day 

4, Bud rot 

5. Summer 

940-Vni-l 
Page 5 

Answer Sheet for Test 
on 

TURF GRASSES FOR TEXAS 

1. False 

2. True 

3. True 

4. True 

5. True 
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Page 4 

1, False 

2, True 

3, True 

4, True 

5, True 

Answer Sheet for Test 
on 

ESTABLISHING A NEW TURF 

PART I: 

1. True 
2. False 
3. True 
4. True 
5. True 

940-Vin-3 
Page 4 

Answer Sheet for Test 
on 

MANAGING AN ESTABLISHED TURF 

PART H: 

1. Feeding, watering, aerating, and mowing 
2. Stunted 
3. Iron sulfate or iron chelate 
4. Soil solids, water, and air 
5. Loosening 
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940-VIII-4 
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Answer Sheet for Test 
on 

TURF PROBLEMS 

PART I: 

1. True 

2. False 

3. False 

4. True 

5. False 

PART n: 

1. Diazinon, Ethion, Trithion 

2. 10-14 days 

3. a. Weeds 
b. Diseases 
c. Insects 
d. Cloveir 

4. St. Augustine and bermuda grass 

5. PCNB 

940-IX--1 
Page 4 

Answer Sheet for Test 
on 

CAUSES OF PLANT DISEASES 

1. Fungi, bacteria, viruses, nematodes 

2. Vector 

3. Prevention by careful pruning 

4. Host 

5. Virus 
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Agricultural Education 
Teaching Materials Center 

940-IX-2 
Page 4 

1. Identification 

2. Scab 

3. Canker 

4. Gall 

5. Nematodes 

6. Mummy 

Answer Sheet for Test 
on 

IDENTIFYING PLANT DISEASES 

940-IX-3 
Page 4 

Answer Sheet for Test 
on 

APPLICATION AND SAFETY PRECAUTIONS 
OF HORTICULTURAL CHEMICALS 

1, Hydraulic 

2, Contact 

3, Read 

4, Toxic or poisonous 

5, Bomb 
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Page 4 
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Answer Sheet for Test 
on 

CONTROLLING LEAF DISEASES 

1. Fungi 

2. Iron 

3. Rain or overwatering 

4. Malathion and Lindane 

5. Watering and fertilization 

940-IX-5 
Page 4 

Answer Sheet for Test 
on 

CONTROLLING STEM, BRANCH, AND TRUNK DISEASES 

1. Fungi and algae 

2. Pruning 

3. Destroyed 

4. Slime flux 

5. 50% fixed copper and Bordeaux mixture 



Agricultural Education 
Teaching Materials Center 

940-IX-6 
Page 4 

1: 7 5 - 9 5 degrees 

2. Methyl bromide 

3, Carbon bisulfide 

4, Nematodes 

5. Sterilize 

Answer Sheet for Test 
on 

CONTROLLING ROOT DISEASES 

940-IX-.7 
Page 4 

Answer Sheet for Test 
on 

CONTROLLING DISEASES AFFECTING THE ENTIRE PLANT 

1. DDT 

2. Chloropicrin 

3. Western 

4, Zineb 

5 Miticide 
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940-IX-8 
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Answer Sheet for Test 
on 

CONTROLLING LAWN AND TURF DISEASES 

1 = Iron 

2, Zineb, Captan 

3, Needed 

4, Handpick 

5. Irregular-shaped 

940-IX-9 
Page 5 

Answer Sheet for Test 
on 

IDENTIFYING PLANT AND SOIL INSECTS AND METHODS OF CONTROL 

1, Roots 

2, Pillbug 

3, Nematodes 

4, Caterpillars 

5, Plant lice 

6o Scales 



^•'''•mmimmmm'fmimmmmmimmmmimiiiifi'i^t'i* mmmmmmimmm 

Agricultural Education 
Teaching Materials Center 

940-IX-lO 
Page 4 

1. Knot root 

2. Okra 

3^ a. Expense 
b. Labor 

4, Crown galls 

5. Fertilizer 

Answer Sheet for Test 
on 

NEMATODES 

940~IX-11 
Page 4 

Answer Sheet for Test 
on 

CONTROL OF MOLES, GOPHERS, BIRDS, DEER, AND ANTS 

1, Mole 

2. Baiting 
Trapping 

3. Starling 

4, Fencing 

5- Closed 
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940-IX-12 
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1 Gloves 

2. Hoe 

3. Sunlight 

4. Chemical 

5= Water 

Answer Sheet for Test 
on 

CONTROLLING WEEDS 

940-X-l 
Page 4 

Answer Sheet for Test 
on 

PRINCIPLES USED TO PREVENT PERSONAL INJURY 

1. Legs 

2. Changes 

3. Blasting 

4. Moisture, insects 

5. Pulley 
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940-X-2 
Page 4 

Answer Sheet for Test 
on 

SELECTION AND MAINTENANCE OF HORTICULTURAL HAND TOOLS 

1. Scoop 

2, Level 

3» Fan-shaped and rectangular 

4, 6" 

5. Metal bow 

940-X-3 
Page 7 

Answer Sheet for Test 
on 

MAINTAINING SMALL POWER EQUIPMENT 

1, Tension, wear 

2, Operator 

3 Grease, oil 

4« Gasoline 

5, Preventive 



^piiiiiiPRiinHn«"^"iniiPm*<niiippiPiiRPi!MiMPfP mmmmmmmn'i'mmm npnmPiiiViiiPimnmnppnpiiiinn^MmMiiP BUff^^^KJ"^^ VP,P w»lt-W'-n.*i->uK-" -

# 

Agricultural Education 
Teaching Materials Center 

Answer Sheet for Test 
on 

OPERATING AND MAINTAINING LAWN 
MOWERS SAFELY AND EFFECTIVELY 

940-X-4 
Page 7 

1. a Reel 
b. Rotary 
c. Sickle bar 

2. Scalping 

3: Cutter bar and knife 

4- Leaves 

5- Smothers the grass 

940-X-5 
Page 6 

Answer Sheet for Test 
on 

OPERATING ROTARY TILLERS SAFELY AND EFFECTIVELY 

>. r 

1. Tine 

2. Power 

3. Depth bar 

4. Rear tine 

5„ Disengaged 
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Answer Sheet for Test 
on 

OPERATING GARDEN TRACTORS SAFELY AND EFFECTIVELY 

1. 3 1/2 - 10 

2, Belt, automotive 

3. Jackshaft 

4o Rubber tires 

940-XI-l 
Page 4 

Answer Sheet for Test 
on 

INTRODUCTION TO HOME LANDSCAPING 

1. Mechanized 

2. Balanced 

3o Plants 

4. Garden 

5, Space 



'^mKmmmmmmmmmmmmmiimmmKmmm ^W 
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940-XI-2 
Page 4 
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1. General location 

2. Zoning 

3o Homeowner 

4. Comer 

5, Drainage 

Answer Sheet for Test 
on 

SELECTING A SITE 

940-XI-3 
P ^ e 4 

Answer Sheet for Test 
on 

SCHEDULING LANDSCAPE DEVELOPMENT AND BEGINNING PLANS 

1, Walks, drives 

2, Trees 

3. Privacy, temperature 

4. Expense 

5. Site 
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Answer Sheet for Test 
on 

ANALYZING PROBLEMS AND DETERMINING NEEDS 

1. Beauty 

2. Site 

3. a. Suitability 
b. Function 
c. Economy 
d. Beauty 

4. Mass, color, texture 

5. Property 

940-XI-5 
Page 4 

Answer Sheet for Test 
on 

DEVELOPING THE LANDSCAPE PLAN 

1, a, Access to property 
b. General living area 
Cc Work space 
d. Place for private living 

2. a. East Texas 
b. Coastal Plains 
c. Central Texas 
d. Texas Plains 
e. Southwest Texas 
f. Western Texas 



jmfi'nmefii ui • u w ^ w n ^ ^ P B i ^ ' a w ^ ' ^ w w ^ ^ ^ iiw«pnnwiwipi»ww^"«W»^^ww«^«Hi PPWBiPMWWWBPi npnppiPW!v««<^m!HRiiiiim 

1̂  

4 ly 

Agricultural Edacation 
Teaching Materials Center 

1. Annual, perennial 

2. Watering 

3. Australia 

4. 12, 25 

5. Medium 

Answer Sheet for Test 
on 

SELECTING PLANTS 

Page 4 

940-XI-7 
Page 4 

Answer Sheet for Test 
on 

GRADING, DRAINAGE, AND LANDSCAPE STRUCTURES 

1, False 

2, False 

3, True 

4, False 

5, True 
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Agricultural Education 
Teaching Materials Center 
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•<,rg- Answer Sheet for Test 
on 

DEVELOPING PERSONAL TRAITS 

•«. J" 

lo a. Knowledge of self 
b. Knowledge of people 
c. Knowledge or product 

2, a. Promotions 
b. Dollars (profits) 

3, a. Experience (learn by doing) 
bo Obseindng others 

4, Analyze each sale or failure 

5, a. Diligence 
b. Perseverance 

1. Floor window 

2. Bulk 

3. Relationship 

4, impulse 

940-XII-2 
Page 6 

Answer Sheet for Test 
on 

DISPLAYING 

"̂  X 

5, Bin 
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Agricultural Education 
Teaching Materials Center 
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r Answer Sheet for Test 
on 

ADVERTISING 

PART I: 

1, Point of sale 

2, Impulse 

3, T.V, 

PART II: 

1, a. Effectiveness 
b. Cost 
c. Coverage 

2. Any three of these: 
a. Newspaper 
b. Television 
c. Radio 
d. Handbills 
e. Direct mail 
f. Road signs 

Answer Sheet for Test 
on 

LABELING AND PRICING 

940-Xn-4 
Page 5 

Work: 

To the teacher: Mark-up is based on selling price. In other words, $1,00 is 50% of 
$2,00. Therefore, the percent mark-up is 50%. 

Answer: 50% 
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Agricultural Education 
Teaching Materials Center 
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Answer Sheet for Test 
on 

UNDERSTANDING THE CUSTOMER AND MAKING SALES 

1= Attention 

2. Price 

3. 48 

4, Discouragement 

5, Misrepresent the facts 
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National Standard Check List f')r Teaching Home Safety. 

Joint Saf Comm of the Amer Vocat Assn and Nat Saf Counc. 
Pub Date - Jun65 
MF AVAILABLE IN VT-ERIC SET 6p. 

^SAFETY, ^^ACCIDENT PREVENTION, -'fHOMEMAKING EDUCATION, *CHECK LISTS, 
UNITS OF STUDY (SUBJECT FIELDS), TEACHING AIDS, 

This checklist is designed to be used by students in evaluating 
safety practices in the homemaking laboratory under the sections 
(1) When I Sew, (2) When I Iron, (3) When I Wash Clothes, (4) When 
I Cook, (5) When I Use Electric Appliances, (6) For Safe Wiring, 
(7) For Safety Underfoot, (8) For Safe Storage Areas, (9) To Avoid 
Fire Hazards, (10) In Case of Fire, (11) Miscellaneous Safety Tips, 
and (12) For Safe Use of Products. Each sentence in each section is 
stated as a correct procedure to which the student responds, I do 
always, sometimes, never, or no opportunity by circling the letter 
A, S, N or 0, Spaces are provided at the end of each section for 
adding other practices or conditions which will improve safety. (FP) 
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^ / ^ ' ^ ^ NMIONAL STANDARD CHECK LIST FOR TEACHING HOME SAFETY 

Prepared by the Sub Committee of the Joint Safety Committee of the 

AMERICAN VOCATIONAL ASSOCIATION and NATIONAL SAFETY COUNCIL 
U.S. DEPARTMENI OF HEALTH, EDUCA1I0N & WEIEARE 

OFFICE OF EDUCATION 

//VJ 

(Name) THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

HOW DO YOU FEEL TODAY? 

CDcrte) 

Are you relaxed? Rested after a night of adequate sleep? 
Ate you free from anger, resentment or worry? Do you 
think through jobs before beginning them, and organize 
working materials efficiently? If so, you are well on the 
way toward being an effective worker wherever you core 
—and more likely to finish your job without having an 
accident. 

There are approved methods of working and safe pro- \ 
cedures for using space and equipment in the rooms of 
homemaking departments. These practices have appli­
cation in the home. This check list has been designed to \ 
help you evaluate youtsafety practices as you work to­
gether in acquiring homemakhig skills in your home-
making courses. 

CHECKING PROCEDURE 

Draw a circle around the appropriate letter, using the 
iSHkimaxi letter scheme: 

(^ 

A — Always 
S —Sometimes 

In the spaces provided at the end of each section, add \ 
other practices or conditions which will make your depart­
ment and home a safer place. 

N — Never 
O — No opportunity 

IDO 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

i^NO 

i^NO 
O 
/C3NO 

A S N O 

WHEN I SEW 

1. Put pins and needles in pin cushions — never in 
my mouth, clothes or in furniture. 

2. Keep sharp objects out of my lap. 

3. Pass sharp objects to others with the handle first 
—never toss them. 

4. Store scissors and other sharp objects in holders 
or in a secure place. 

5. Keep fingers away from the path of the sewing 
machine needle. 

6. Use slow speed on electric sewing machine while 
learning to operate it. 

7. Know how to operate emergency release on 
electric sewing machine. 

8. Make sure cord is placed so it does not rub 
against motor belt when sewing machine is in 
use (tmless machine has concealed belt). 

9. Use care not to touch hot light bulb (if it is not 
shielded). 

10. Arrange electric cord of machine on the floor so 
it will not cause anyone to stumble. 

11. Turn off motor when sewing machine is not in 
use. 

12. Close sewing machine carefully to avoid damag­
ing electric cord. 

A S N O 13. Keep drawers and door of sewing machine closed : 
to avoid bumping. 

A S N O 14. Avoid putting excessive weight or pressure on \ 
sewing machine leaf. 

A S N O 15. 
A S N O 16. 

WHEN I IRON 

IDO 

A S N O 1. Use a well-balanced, rigid ironing board. 

A S N O 2. Keep my hands away from the hot area of the 
iron. 

A S N O 3. Place hot steam iron on its heel when not in use. 

A S N O 4. Use non-combustible or treated ironing board. 

A S N O 5. Know how to operate safety release on ironer. 

A S N O 8. Check safety release on ironer before starting to 
iron. 

A S N O 7. Have safety release repaired immediately if it 
is not operating. 

A S N O 8. Disconnect iron or ironer at the outlet when called 
away from ironing. 

A S N O 9. Release ironer roll when equipment is not in use. 
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A S N O 10. Position iron firmly, when rearranging clothes, 
to avoid dropping on the floor. 

A S N O 11. 

A S N O 12. 

I DO 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

WHEN I WASH CLOTHES 

Wear rubbers or rubber-soled shoes if floors are 
damp when using electric laimdry equipment. 

Know how to operate emergency releases on 
laundry equipment. 

Check safety release on wringer before starting 
to wash, and have it repaired immediately if not 
operating. 

Make sure hands are dry before connecting or 
discoimecting electrical laundry equipment or 
touching light switches. 

Check to see if safety lid shuts off washer when 
lid is raised (if automatic washer has this feature). 

Check to see if safety door shuts off dryer when 
door is opened (if dryer has this feature). 

Test temperature of hot water from faucets cau­
tiously before putting hands in it. 

Avoid carrying loads of clothes so big I cannot 
see where I am walking. 

Make sure appliance cords do not get damp under 
normal use. 

Follow manufacturer's directions for proper re­
moval of lint from dryer. 

Have motors of laundry equipment cleaned if 
they have collocted lint and oil. 

Make sure permanently connected electrical laun­
dry equipment was properly grounded at the 
time of installation (before using it the first time). 

If circuit breaker on automatic washer operates to 
step automatic washing, wait for motor to cool 
before starting. 

Check to see if load of clothes is evenly balanced 
in washer. 

Make sure waiQier is not subjected to below 
freezing temperature as water in valves and 
pump can freeze and cause damage. 

Turn off water on inlet hose when automatic 
washer is not in use. This avoids pressure which, 
in time can freeze and cause hose to burst. 

Have a light over washer so I don't work in a 
shadow. 

IDO 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

5. 

6. 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

WHEN I COOK 

1. Use flat-bottomed and well-balanced cooking 
utensils. 

2. Handle enamelware carefully — if cracked or 
diipped, flakes of the vitreous enamel can get 
into food. 

3. Never set hot glassware on cold or wet surfaces. 

4. Avoid using ceramicware if the glaze is cracked 
— dut, fat and moisture may be absorbed and 
create an unsanitary condition. 

Avoid using inexpensive sheet tin-plated utensils 
which have sharp comers and raw edges exposed. 

Tiun handles of cooking utensils inward on top 
of range (but not projecting over other lighted 
burners or pilot light) and on work areas so they 
will not be knocked off and contents spilled. 

Handle hot pans with dry pot holders or mitts — 
never a dish towel. 

Check handles of utensils to be sure they are se­
curely attached. 

Drain cooked foods by holding kettle with one 
dry pot holder and the cover with another holder. 

Remove lid from hot cooking utensil by lifting 
the far side first so steam is directed away from 
me. 

Avoid carrying pans filled with hot food or liquid 
across the kitchen. 

Have working area on each side of surface units 
for easy serving — also to avoid tipping and spill­
ing contents of utensils while cooking. 

Reduce heat under utensils as soon as cooking 
temperature has been reached. 

Fill pan only one-third full of fat when deep-
frying. 

Dry food thoroughly before deep-fat frying so 
water will not cause fat to spatter. 

Use kitchen tongs to turn frying food or to remove 
food from hot water. 

Watch fat carefully, or set thermostat when frying 
to prevent over heating. 

Keep knives sharp so strong pressure is un­
necessary. 

Use knife with sharp edge away from body. 

Wash and dry knives separately, never leaving 
them in the dishpan or tmder water. 

Store knives carefully, preferably in slotted racks. 

Use proper opener for caius, jars and other con­
tainers — never a knife. 

Use a can opener that leaves a smooth edge. 

Work slowly when opening a vacuum can with a 
key to prevent snapping of the sharp metal band. 

Dispose of sharp metal and broken dishes or 
glasses in well-wrapped package. 
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A S N O 

A S N O 

A S N 0 

A S N 0 

f A SN 0 

A S N O 

A S N O 

A S N O 

f A S N O 

1 A S N O 
I A S N O 

1 A S N O 

1 A S N O 

1 A S N O 

1 A S N O 

1 A S N O 

1 A S N O 

1 A S N O 

1 A S N O 

1 A S N O 

1 A S N O 
1 A S N O 
1 A S N O 
1 A S N O 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

44. 

45. 

46. 
47. 

48. 

Follow manufacturers' directions carefully when 
using pressure cooker, bakeware, electrical ap­
pliances, etc. 

Use a rubber scraper in the electric mixer bowl 
when the mixer is operating, never a metal or 
wooden spoon, fork or spatula. 

Use a stomper, not my fingers, for pressing food 
into chopper. 

Keep a vent tube of a pressure cooker open — if 
clogged, use a cleaning wire to open it. 

Stand to one side when lighting a gas oven — 
first opening the oven door for a few minutes, 
then lighting match before turning on the gas. 

Have the oven thermostat checked if cak6s do 
not bake in the time specified by the range 
manufacturer. 

Have kitchen arranged so large appHances and 
equipment do not protrude and cause bruises or 
falls. 

Keep work surfaces orderly during preparation of 
food. 

Close cupboard doors and drawers carefully, and 
keep them closed when not in use. 

Read directions before using pressure canner. 

See that gauge, safety valve and petcock of pres­
sure catmer are operating properly. 

Use standard glass containers especially made 
for home canning. 

Pack jars loosely in pressure canner or water 
bath canner. 

Always lift far side of cover of pressure cooker 
or canner to allow steam to escape safely. 

Use tongs when removing jaiS from canner. 
(Check tongs first to be sure they are in good con­
dition.) 

Never can by oven method becaiise of danger of 
explosion. 

Melt paraffin in a double boiler to prevent over­
heating. 

Wear well-fitted tailored garments when cooking 
— never loose-fitting clothes with flowing sleeves 
or ties, or projecting pockets and bows which 
might catch on equipment. 

Wear canvas work gloves when rearranging the 
freezer or handling dry ice. 

Have adequate lighting over all work centers. 

WHEN I USE ELECTRIC APPLIANCES 
I DO 

A S N O 1. Choose equipment which compUes with the 
safety standards of Underwriters' Laboratories. 

A S N O 2. Check type of current recommended for oper-: 
ating equipment before connecting it the first| 
time to avoid overheating and damaging appli­
ance. 

A S N O 

A S N O 

3. 

4. 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

Dry hands thoroughly before connecting or dis-: 
connecting electrical equipment. 

Never plug in more than one appliance with a 
heating element on the same circuit unless an 
electrician has certified that the wires are large 
enough to accommodate the ciirrent of both ap­
pliances. 

Never connect electric appliances when standing 
on a wet surface or if perspiring excessively. 

Plug cord in appliance first, then in wall outlet — 
to prevent sparks and arcing of terminal pins, 
and to lengthen the life of the appliance. 

Arrange cord so there is no danger of stumbling 
over it while appliance is connected. 

Always disconnect cord from wall outlet before 
removing from appliance — otherwise a "hot" 
plug will be exposed. 

Grasp plug rather than cord when removing from 
outlet or appUance, holding plug firmly and pull­
ing gently. 

Avoid using small appliances in area where they 
coiild accidentally fall into a sink while connected. 

Disconnect small appliances when not in use to 
avoid danger of shock or of accidentally touching 
"on" switch. 

Never let cord dangle — appliance might be 
pulled off working area. 

Replace electric cords when noticeably worn. 

Never plug appliances into light sockets — light­
ing wiring is not made to carry cunent necessary 
to operate applianros. 

Consult appliance instruction book for special 
safety precautions and directions for use. 

Always disconnect any appliance with exposed 
coils before cleaning. 

Never put heating unit, motor or cord of electric 
appliance in water as this may cause a short. 
(Electric skillets indicate up to what point they 
may be immersed in water). 

Always unplug an electric pressure pan before 
putting it in water. 

Disconnect at outlet appliances with exposed coils 
and allow to cool before cleaning. 

Allow hot appliances to cool before storing. 

Never knot appliance cord or bend sharply. 

Cool waffle and sandwich grilb open. 

Never use an electric cord if the plug is loose or 
a screw or bolt has fallen out. 

Avoid getting batter or liquid into mixer mech­
anism. 

Make sure refrigerator operating mechanism is 
kept clean. (Check directions provided by man­
ufacturer). 
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A S N O 26. Keep forks out of electric toaster. 
A S N O 27. Avoid shaking toaster upside down — remove 

crumbs from bottom by emptying crumb tray. 
A S N O 28. Have defective appliances repaired before next 

use. 
A S N O 29. Inspect all cords regularly for frayed or cracked 

insulation and replace promptly. 
A S N O 30. Have adequate storage space for small appliances 

when not in use. 
A S N O 31. 
A S N O 32. 

FOR SAF!E WIRING 

I DO 

A S N O 1. Avoid overloading of circuits. 

A S N O Z. Protect all electric circuits with proper sized fuses 
(usually 15 ampere) or circuit breaker. 

A S N O 3. Never use a penny to replace a fuse temporarily 
— the fuse is a safety valve and blows out to warn 
of dangerous overloading in the wiring system. 

A S N O 4. Keep spare fuses of proper size on hand. 

A S N O 5. Keep a candle or flashlight near the fuse box to 
supply handy working light. 

A S N O 6. Know how to change a fuse. (Cut off electricity 
with main switch; stand on a dry board; be sure 
hands are dry.) 

A S N O 7. Coimect at one time lights and appliances totaling 
no more watts than fuse is rated (15 ampere ftise 
for 1800 watts—20 ampere for 2300 watts). 

A S N O 8. Know how to reset a circuit breaker, if vaed in­
stead of a fuse. 

A S N O 9. Keep dour closed on fuse or circuit breaker box 
to avoid buirping and to keep dust from collect­
ing inside box. 

A S N O 10. Have wiring repaired when lamps flickeir, plugs 
loosen in wall sockets, or switches fail. 

A S N O 11. Have wiring checked before installing new ap­
pliances which draw heavy aurent. 

A S N O 12. Make sure any wiring addition, repair or alter­
ation is done by a reliable electrician who will 
arrange for inspection and produce a certificate 
of approval. 

A S N O 13. Coimect each major plug-in appliance to its own 
branch circuit fov best op&rating results. 

A S N O 14. Locate electrical outlets so cords cannot drop in­
to sink or bathtub. 

A S N O 15. Avoid using extension cords whenever possible; 
if this is necessary, check to be sure extension is 
the correct gauge wire for appliance used. (As­
bestos-insulated cord for heating appliances, 
heavy-duty cords for tools, moisture-resistant 
cords for equipment in damp locations). 

A S N O 18. Use cords listed by Underwriters' Laboratories. 

A S N O 17. Never string cords across work areas or traffic 
lanes, across radiator, over pipes or hooks, 
through doors or under rugs, or in any exposed 
place where they are subject to wear or damage. 

Never run cord over a steam pipe or wrap around 
a warm appliance because the insulation may be­
come scorched and eventually crack. 

Avoid using frayed cords or making temporary 
tape repairs on cords. 

Never twist or knot a cord as there is danger of 
breaking the wire or the insulation. 

If electric cords are stored in a drawer remove 
sharp-edged tools or knives which might damage 
the insulation. 

Never tack cords to the wall—use insulated 
staples. 

Have defective light switches repaired promptly. 

Keep cover plates on outlets and switches. 

Keep water away from electrical outlets. 

Never stick anything (such as a hairpin) into a 
wall socket. 

Never turn on lights or a motor switch while 
touching a metal stand, pipe or other grounded 
metah 

Use wcatherproofed wire, sockets and outlets for 
all outdoor electrical equipmer* — never house­
hold exte ision cords. 

A SN O 

A S N O 

A SN O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

FOR SAFETY UNDERFOOT 

IDO 

A S N O 1. Keep bare floors in good repair and free from un­
even or rough areas, loosened tiles, wide cracks, 
etc. 

A S N O 2. Repair or replace floor coverings which have 
tears or holes, or loose frayed or curled edges. 

A S N O 3. Wipe up spilled liquids, foods, grease, etc. from 
floors promptly. 

A S N O 4. Keep floor cloths or paper towels near all work 
centers where liquid may be spilled. 

A S N O 5. Pick up hairpins, rubber bands, paper clips and 
other articles dropped on floors. 

A S N O 6. Keep out of traffic lanes any objects which are 
likely to tip or be stumbled over. 

A S N O 7. Keep toys, sewing boxes and other small articles 
off the floor so they will not cause anyone to 
stiunble or trip. 

A S N O B. Always rinse floors before applying self-shining 
water-base wax so wax will not become soft and 
smeary from traces of soap, detergent or other 
cleaners. 

A S N O 9. Follow directions when using wax — for example, 
^PPly polishing wax in a very thin coat and buff 
thoroughly. A bright shine is a safety sign! 
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A S N O 10. Apply a good quality wax ii^ade by a dependable 
company. 

A S N O 11. Use a dry dust mop, never an oiled or chemically 
treated one because oil softens wax and makes 
it smeary. 

A S N O 12. Use a non-slip davice luider small rugs — rubber 
pads, a rubberized coating, etc. 

A S N O 13. Provide adequate and permanent lighting in dark 
storage areas. 

A S N O 14. 

A S N O 15. 

I DO 

A SN O 

A SN O 

A SN O 

A SN O 

A SN O 

A SN O 

A SN O 

A SN C 

A SN O 

AS N O 

AS N O 

AS N O 

AS N O 

AS N O 

AS N O 

FOR SAFE STORAGE AREAS 

1. Store heavy objects on lower shelves. 

2. Store equipment and suppUes as cloae as possible 
to work area in which they will be used to avoid 
unnecessary carrying of heavy articles. 

3. Havr sturdy stepladder or safe stepstool handy 
for reaching high places. 

4. Close cupboard doors and drawers immediately 
after use. 

5. Keep food in tightly covered containers and in 
racks or bins off the floor away from insects and 
rodents. 

6. Clearly label any poisonous materials or danger­
ous compounds such as lyes, bleaches, insecti­
cides, etc. and store in locked cupboard or on 
shelf away from other supplies and out of reach 
of children. 

7. Have shelves sufficiently strong to hold stored 
material without sagging or collapsing. 

8. Fasten shelves securely to walls. 

9. Keep all questionable materials out of reach of 
small children. Many common household prod­
ucts are dangerous when inhaled, absorbed 
through the skin, and some even poisonous when 
swallowed. 

10. Never store aerosol containers near a heat source 
or it an unusually warm area as container can 
biurst. 

11. Store household cleaning and maintenance prod­
ucts away from food items. 

12. Medicines should be kept in a cabinet, locked 
and out of reach ot children. 

13. Separate medications used externally from in­
ternal medicines in the cabinet, or place in 
separate cabinets. 

14. 

15. 

TO AVOID FIRE HAZARDS 

I DO 

A S N O 1. Keep storage areas free of flammable fluids, 
paper, rags, etc. 

A SN O 

A S N O 

A S N O 

A SN O 

A S N O 

2. 

3. 

4. 

5. 

6. 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

7. 

8. 

9. 

10. 

11. 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Store flammable fluids, such as kerosene and gas­
oline, outside in clearly labeled and approved 
fire-safe metal containers (never in glass). 

Discard oily rags or oily furniture polish cloths in 
covered metal containers. 

Remember never to leave rubbish, kindling, 
paints, turpentine, etc. near furnace or stove. 

Provide covered metal cans for ashes from fur­
nace or stove — never wood or paper boxes. 

Wrap up dust from vacuum cleaner or dustpan, 
flour, or uncooked cereals and dispose of in 
garbage — never throw into open fire because 
dust is explosive. 

Never use flammable cleaning fluids indoors. 

Never allow even a small amount of gasoline to 
be exposed in a room or other confined space. 

Start wood and coal fires without the use of 
kerosene. 

Never quicken fires with kerosene. 

Keep wicks and burners clean and in good con­
dition on kerosene lanterns, heater?, stoves, etc. 
(An explosion may result from a defective wick 
that does not fill the wick-tube section). 

Use quick drying paints containing volatile sol­
vent only in well-ventilated rooms. 

Bum paint rags or place in a covered metal can 
immediately. 

Never place a can of paint on a stove to heat — 
put it in a pan of hot water. 

Use a paint remover only in well-ventilated areas. 

Keep lighter-fluid in a closed container of not 
more than four oimces. 

Store and use lighter-fluid away from sources of 
ignition. 

Never poiir gasoline in an enclosed space. Use 
a furmel when pouring from one container to 
another to prevent spillage. 

Never filter gasoline through a chamois. 

Keep grease containers away from the range. 

Store matches in a tightly-closed metal container. 

Put out lighted matches and place in ash tray or 
non-flammable receptacle—never in a waste 
basket or rubbish container. 

Locate towel racks away from range so towels 
caimot fall on heating tmits or burners. 

. Have gas range located away from window to 
avoid danger of ourtain blowing over burners 
and catching fire. 

Clean oven and broiler pan regularly to prevent 
accumulation of grease. 

. Have repairs made promptly on defective equip­
ment, chimneys, stovepipes, etc. 

, Use hot water to thaw frozen pipes, never a blow 
torch or open flame. 
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A S N O 28. Make sure small stoves and electric heaters are 
not placed where they can tip over. 

A S N O 29. Keep electric lamp bulbs (when lighted) away 
from walls, stored clothing, curtains, or flam­
mable material of any kind. 

A S N O 30. Never cook or work around a fire when wearing 
a fluffy sweater or other flammable garments. 

A S N O 31. Keep fire extinguishers in homemaking depart­
ments and choose those recommended for all 
types of fires (wood, oil, live electrical equipment, 
etc.) and tested by Underwriters' Laboratories. 

A S N O 32. Have fire extinguishers inspected at least once a 
year and follow manufacturers' instructions for 
refilling. 

A S N O 33. 

A S N O 34. 

IN CASE OF A FIRE 

IDO 

A S N O 1. Know the location of the nearest fire alarm box. 

A S N O 2. Know how to phone for the Fire Department. 

A S N O 3. Remember the location of the quickest exits. 

A S N O 4. Close any door which will tend to confine the fire. 

A S N O 5. See that everyone is out of danger. 

A S N O 6. Know where fire extinguisher is located and how 
to operate it. 

A S N O 7. Never try to fight a fire in a room filled with 
smoke — the fumes and lack of air are dangerous. 

A S N O 8. Never try to enter a room where much fire is in 
evidence. 

A S N O 9. Remember that a woolen blanket or other heavy 
covering will help to smother a small fire. 

A S N O 10. Keep poimd boxes of inexpensive baking soda 
ready for use in the kitchen. 

A S N O 11. Use soda instead of water for grease, oil, paint, 
varnish, and similar fires because water spreads 
such a fire. (Instead, dust on soda, which smothers 
the flames physically and chemically with car­
bon dioxide gas). 

A S N O 12. Smother grease fires in cooking utensils with a 
pan cover handled by a long fork, or by throwing 
soda on the blaze. 

A S N O 13. Fight broiling pan fire by first turning off oven 
and then throwing handfuls of soda on the blaze. 

A S N O 14. Throw soda on fire in ash tray, waste basket, up­
holstered furniture,, etc. 

A S N O 15. 

A S N O 16. 

MISCELLANEOUS SAFETY TIPS 

Know the location of water, gas and electric sup­
ply shut-offs. 

Have a first aid kit available with supplies con­
stantly replenished. 

Know elementary first aid. 

Avoid indoor use of toxic cleaning fluids such as 
carbon tetrachloride. 

Remember never to use a lighted match to find 
a gas leak — instead call the gas company, ex­
tinguish all flames, open windows — and get 
out of the building if the odor of gas is very 
strong. 

A S N O 8. Use lead-free paint on indoor surfaces. 

A S N O 7. Wear low heels when working in and aroimd the 
home. 

A S N O 8. Do household reaching and climbing on a steady, 
sturdy stepstool or ladder with treaded steps. 

A S N O 9. Remember never to put hand inside a radio or 
television set. 

A S N O 10. Avoid allowing water from the shower to splash 
on a bare light bulb. 

A S N O 11. Use a pronged prior for removing nails or tacks. 

A S N O 12. 

A S N O 13. 

IDO 

A S N O 

A S N O 

A S N O 

A S N O 

A S N O 

1. 

2. 

3. 

4. 

5. 

FOR SAFE USE OF PRODUCTS 

A S N O 1. Always read I«l/el before using household clean­
ing products, insecticides and medicines. Follov/ 
directions on the label. 

A S N O 2. Always return products to safe storage area 
after use. 

A S N O 3. Keep poisonous products in their original con­
tainers with labels intact. 

A S N O 4. Do not combine cleaning agents unless label 
directions i T̂cate that it is safe to do so. 

A S N O 5. Before discara j an aerosol container, hold the 
valve open until all contents and gas have 
escaped. Place empty container in &e trash, 
never in a fire or incinerator. 

A S N O 6. Llspose of empty containers and imused p6r-
tions. Flush unused portions down the drain, 
riiise out containers and put them in the trashy 

A S N O 7. When using insecticides remove or cover food 
and water containers. Avoid inhaling sprays or 
dusts, wash immediately if spilled on the skin, 
and thoroughly wash hands when finished. 

A S N O 8. Never spray aerosols near an open flame. 

A S N O 9. 

A S N O 10. 
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The purpose of this guide is to assist vocational agriculture 
teachers and students in planning and evaluating work experiences 
in milk processing businesses. It was developed by a teacher 
educator in consultation with a dairy scienc^ professor for use in 
a 50-hour placement activity. Forty-two learning experiences are 
listed under ice cream, cheese, milk, and butter processing. A 
space is provided for the employer to check satisfactory completion 
of each experience. Single copies of this document are available 
without charge from Agricultural Education Department, Clemson 
University, Clemsoii, South Carolina 29631. (JM) 



i^^gmi9iimmmm^miim mmmmmm ><i>4.-i3s?\:^n ifJMLi*«!!ip^i iPiPiiPiii •wmmm 

U.S. OEPARTHENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 

///7 
THIS OOCUHEtiT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATIilG IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESURIIY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

LEARNING EXPERIENCES IN AGRICULTURAL OCCUPATIONS 

FOR 

H 

•v 
« 

^•*l 
S ^ 
- ^ 

O rv 
O 
Q 
U/ 

STUDENTS OF I'OCATIONAL AGRICULTURE 

MILK PROCESSING PLANT 

Prepared by 

* 

Agricultural Education Departmentj Clemson College, Clemson, South Carolina 

and 

State Department of Education, Columbia, South Carolina 

April 1964 



mmmm mmmmm mmmmmmmmmmmm^mifm^ 

f^ 

DATE: 

BE: 

M E M O R A N D U M 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus?, Ohio 1̂ 3212 

PROM: (Person) F. E. Kirklev (Agency) Agricultural Education Department 

(Address) Glemson University, Clemson, South Carolina 

December 14, 1967 

(Author, Title, Publisher, Date) F. E. Kirklev, Learning Experiences in 

Agricultural Occupations for Students of Vocational Agriculture—Milk 

Processing Plant, Clemson Agricultural Education Department. 1964 

Supplementary Information on Instructional Material 

Provide information below which is not included in the publication, Mark N/A in 
each blank for which information is not available or not applicable, Mark P 
when information is included in the publication. See reverse side for further 
instructions, 

(1) Source of Available Copies: 
Agency Agricultural Education Department. Clemson University 
Address Glemson, South Carolina 29631 
Limitation on Available Copies l on request Price/Unit NO Charge 

(quantity prices) 

(2) Means Used to Develop Material: 
Development Group Teacher educator & professor of dairving 
Level of Group State 
Method of Design, Testing, and Trial N/A 

(3) Utilization of Material: 
Appropriate School Setting High school agricultur3 
Type of Program Placement for experience in Mild Processing Pla'̂ ŝ 
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FOREWORD 

This outline consists of some of the experiences the student 

may get in milk processing plants which make ice cream, cottage cheese, 

creamery butter and market fluid milk. Some plants may also manufacture 

other products such as whipping cream and coffee cream. 

Just how much the student learns through these experiences 

11 depend on his interest in the technical aspects of the various 

processes. If it*s a matter of putting in so many hours in an ice 

cream plant he will likely learn little. On the other hand, if he 

observes, asks questions, gathers information and studies, his experi­

ence will likely be profitable. 

wi 

The student should have his employer or plant superintendent 

to check (̂  the experiences and activities as they are satisfactorily 

completed. 
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MAKING ICE CREAM 

Kind of Experiences 

1. Preparing ingredients (mix) for making ice cream 

2. Pasteurizing the mix 

3. Freezing the mix 

4* Packaging 

5, Storing or hardening 

6« Marketing ice cream 

7* Sanitation and maintaining equipment 

MAKING COTTAGE CHEESE 

1« Pasteurizing skim milk 

2. Cooling to desired temperature 

3. Adding culture to form curd 

4. Cutting curd 

5. Heating curd to desired firmness 

6. Determining firmness 

7. Draining whey 

8* Washing and draining 

9. Packaging 

10. Sanitation and maintaining equipment 

MAEKETING MILK 

1, Hauling milk 

Check • 
Performance 

2. Examining for flavor and odor 

3. Testing for butterfat, etc. 

4. Filtration and clarification 

5. Cooling 

6. Standardization 
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7• Homogenization 

8, Pasteurization 

9. Cooling 

10, Bottling (paper container) 

11, Storing 

12, Retailing 

13, Cleaning equipment 

MAKING CREAMRY BUTTER 

1, Separating milk to cream with approximately 40 % butterfat 

2, Checking cream for acidity and adding neutralizer if needed 

3, Pasteurizing cream 

4* Adding color to cream if needed 

5, Cooling cream 

6, Churning 

7, Draining buttermilk and washing fat with water 

8, Adding salt 

9, Testing for moisture, butterfat and curd 

10, Washing, chilling, and crystallizing butter 

11, Wrapping and packaging 

12, Cleaning equipment 

Check 
Performance 
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Spice up Your Teaching with Variety. 

Kelsay, Evangeline 
Kentucky Univ., Lexington 
Pub Date - Aug64 
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^TEACHING TECHNIQUES, nEACHING METHODS, ^PROBLEM SOLVING, 
^AUDIOVISUAL AIDS, *HOMEMAKING EDUCATION, 

Teaching techniques and suggestions for their use are presented to 
improve home economics teaching. They were compiled by graduate 
supervision class members and resource persons. Content areas are 
(1) Understanding and Using Problem Solving, (2) Understanding and 

Using Teaching Techniques, (3) Understanding and Using Audio-Visual 
Aids, (U) Teaching Techniques, (5) Audio»Visual Aids, and (6) 
Factors to Check in Evaluating Depth Teaching. Specific techniques 
such as group dynamics, case studies, interview, anecdotal record, 
demonstration, field trip, dramatics, games, and supervised study 
are presented with description, organization, appropriate use 
areas, examples, advantages, and disadvantages for each arranged in 
parallel columns. A bibliography is included. (MS) 
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Introduction 

"Spice Up Your Teaching With Variety" is a publication which iia<-t r.-eeu u?,veloped 
•y classes iLi su-jor/iiiion under the leadership oP. ilrs. Evangeline Jlelsay during 
the summer session at the University of Kentucky in 1958, 1959,. âi'̂' 136-̂ .̂ It 
is directed to those who guide student teachers, to those who teadi homemaking 
and to college students who plan to be teachers. The publlcatica includes some 
suggested guides to techniques and visual aids which can be used to improve the 
reaching of home economics. Improving the quality of teaching caa have a great 
influence in preserving our democratic way of life. 

It has been the desire of all these groups to share the valuable experiences 
gained in this class to all who are engaged in the challenging and sati,«fy-
ing task of training young people as home economists. 

Class Members 

Education 261, Suiraner 195S 

Betty Aldridge 
Cleota Boiling 
Agnes Foster 
Ester Kalb 
Lucy T. Lisanby 
Mary T. Poe 
Margie S. Roberts 
Sarah Tabb 
Inez Toohey 
Elizabeth Watson 

Clarl: County High School 
Franklin County High school 
Hartford High School 
Bracken County High School 
GeorgetoiSo High School 
Lees Junior College 
Morehead High School 
Scott County High School 
Erlanger-Lloyd High School 
Winchester High School 

Education 261, Summer 1959 

Gertrude Hauselman 
Wilma Holland 
Pauline Jones 
Edith H, Merritt 
Mary D. Pierce 
Risse Sharpton 
Harie Young 

Campbell County High School 
Bristow High School 
Ventura, California 
Tollesborc High School 
Clinton County High School 
Bellefontaine, Ohio 
Christian County High Schocl 

Education 637, Summer 1961 

Barbara A. Carlisle Leestown Jr^ High School 

Education 687, Summer 1964 

Louise Alton Bennett 
Mary Alice Lay 

North Hardin County High School 
Union College 

•1-



CYCLES OF ACTIVITIES IH I'-'lClUEL' SOLVING 

IV. USING ACCEPTED SOLUTION 

A. Applying in laboratory vorlc. 
3. Undertaking proiects - ^lU^^ home, 

community 
C. Using in solution of othe>: p,.v;.:xe:.w 

• — I W — I W — — i — — • I I I ! •••Vl. •—H.W^< > II 1 1 1 — w w w — n i l ••••!• ^11— 1WHIMP»—Wfc I I I H • • • •• I —> ' 

FORMULATING CONCLUSIONS 

A. Pooling infornation 
B. Sutamsricing ideas relating to problen 
C. Accepting or rejecting suggested 

solutions 
B. Drawing conclusions 
S. Stating generalir.2tions 

CLUES .SUGGESTING FUTlTIIER 
INVESTIGATION 

XX. SECURING llWOVaUiTlOn HEEDED TO SOLVE 
TliE PROBLEM 

A. 
B. 
C. 
D. 
E. 
F. 
G. 

Demonstrations 
Individual e:q)eri5jents 
Trips and interviews 
Audio-visual aids 
Textbook study 
Reference stucy 
Teacher enrichuont 

TIE SUBJECT UM 

ii. Noting scope of area 
B. Becoming interested in 

area 
C. Noting unsolved probiauis 
D. Stating the problems 

I. EXPLORIJ^ A PnOBLErt 

A. 
B, 
n 

Ai:i5i7::ing parts 
ilocelling previous knowledge 
Suggesting solutions 

J 

NOTE: These "Cycles" are sn auaptation of ones presented at the State 
Conference for Rome Econcjiics Teachers, August, 1963, 
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state Conference - Hone Econonics 
Kentuclgr ~ August 1963 

SaiE GUIDES FGI? UGHIG 
:YCLES OF ACTIVITIES IN PROSLBri SOLVING" 

GENERAL 

Pupils should be involved in carrying out all of the cycles. Guiding 
pupils through the cycles of problem solving v/ill vary in length of 
time needed - sonetiiaes it may talce less than a period and often it 
nay require inore than one class period, Ilore than one cycle nay be 
carried out at the sane tine, 

SLT3JECT AREA 

Froblens selected should be limited in scope in accordance with the 
level of the class, the needs and interests of the pupils, and the 
tine available, \lhen setting up the unit the najor problens to be 
considered should be identified cooperatively by teachers and 
pupils, 

EXPLORING A PRCDLSM 

1, A problen T:iDy be explored by guiding pupils to think of scalier 
problens or questions on which they need to v/oric in solving the 
greater problen, 

2, A problen nay be explored by thinlcing of goals to accomplish 
in solving the problen, or by setting up objectives for the unit, 

3, Recalling "previous knov/ledge nay be accomplished by the use of 
a pretest, or by pooling ideas gained from other units, other 
classes, cind prior experi<mce, 

4, Formulating hypotheses means suggesting possible solutions to 
the problens, (An hypotheses is a hunch, a tentative explanation 
assumed to be correct but not proven,) 

5, Additional information needed, hovi and where to obtain infornation 
should be -jointly planned by the class and the teacher. (Sone of 
the techniques included in this bulletin \?ill aid one in selecting 
v/ays to go about gathering this additional information.) 

GATHERING EVIDHICE TO SOLVE THE PRCKLEM 

1, Gathering evidence to solve the problen nay be accomplished by 
the pupils using a variety of ivays to secure the needed inforna­
tion. The teacher guides and enridies this activity, 

2, The nethods used for gathering evidence should be appropriate and 
purposeful and recognized as such by the pupils, 

FORMULATING CONQLUSIONS 

1, Recall of evidence nay be acconplished by guiding class to pool 
and organise infornation found, and determine its relevancy ^nQ 
use it in determining a solution to the problem, 

2, Accepting or rejecting hypotheses includes comparing evidence 
obtained v/ith their original hypotheses (or tentative solution) 
and formulating accepted hypotheses, 

3, State some generalizations by guiding the pupils to state the 
findings they may use in other, situations when information 
justified it.* (Do not generalize on too little evidence) 

^ 

USING ACCEPTED HYPOTHESES (laboratory v/ork, home experiences) 
-3-

file:///lhen


GENERALIZATIONS 

DEFINED 

A "generalization" is a complete thought which expresses an underlying truth, 
has an element of universality, and usually indicates relationships. 

LEVELS OF DIFFICULTY IN GENERALIZATIONS 

The first level is likely to be either a description, definition, analogy, 
identification, or classification. Statements are simple and may relate to 
personal experiences. 

The second level shows relationships among ideas. They may make comparisons 
and include more ideas than on the first level. 

The third level usually explains, justifies, interprets, or predicts. 
Generalizations at this level may be more remote in time or space. They 
often suggest a direction for behavior. 

SEQUENCE OF GENERALIZATIONS 

The three levels of generalizations might be developed during the year or 
they might be one basis for sequence from year to year. The maturity of 
the students determines whether they are likely to be ready for the various 
levels of generalizations in any given topic. 

\jm TEACH GENERALIZATIONS 

We can only transfer what xie learn from one situation to another when we 
generalize. Generalizations can help us to integrate learnings and give 
pupils a feeling of continuity from one unit to another as generalizations 
are applied. In home economics we teach a few general concepts and apply 
them in many places. 

If the pupils are taught to verbalize generalizations in the summary of the 
classroom experience, they are more likely to remember what they have learned 
and to apply their learning to other situations. 

STEPS IN TEACHING PUPILS TO GENERALIZE 

1. After you have planned the generalizations that need to be developed for 
a specific class you can guide the thinking of pupils through questions. 

2. Lead pupils to point out the differences the similarities among the 
factors in a situation - begin to draw conclusions. 

3. Ask pupils to state conclusions orally or in writing to determine areas 
needed to be corrected or re-taught. These conclusions may be tentative 
as generalizations must be based on my experiences. 
If students have misconceptions, plan and present additional experiences 
to clarify concept. 
Ask for the conclusions of students and accept the kind of statements 
that students are ready to make. The generalizations they state may 
not be stated as you did when you planned. They may not be as broad. 
Provide experiences in applying the generalizations. This will increase 
the understanding of them and develop ability to use them. 

4. 

5, 

GENERALIZATIONS IN TEACHING HOl̂ffi ECONOmCS 
State Department of Education, November,1960 
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LWDERSTANDING AND USING TEACHING TECHNIQUES 

I'/hat is a Teaching Tcc>.nique 

A technique is a teaching method or procedure used to promote 
pupil learning. In homemaking education v;e know that several 
types of learning(s) take place in every classroom and laboratory. 
Learning of facts, skills, attitudes toxvard people and self, are 
among some of the important learnings to be achieved by students 
of homemalcing. The presentation of each type of learning deserves 
special consideration if it is to be effective, meaningful, applicable 
and result in changed behavior--the ultimate objective of learning. 

The Importance of a Technique 

It is therefore the responsibility of teacners of homemaI<ing to 
incorporate into their teaching, certain techniques or procedures 
ivhich will help them uphold high standards of learning experiences. 
These should, in turn, become applied abilities in an improvement 
in home and family living for the pupils. 

Criteria for Selection and Use of Techniques 

A v;ise and resourceful homemaking teacher vc.ll select a technique 
which is appropriate to her instructional area and to her ov/n 
personality and philosophy, A technique must help a student acquire 
basic concepts and understandings, skill in thinking, and a knoivledge 
of facts and principles, as vjell as to motivate learning and develop 
and maintain interest. 

Before selecting a technique these questions should be asked: 
Will the technique meet the purposes, goals, and interests 
of the group? 
Does the group have the ability to preform the technique? 
Do I have the ability to direct this technique? 
Will this technique develop initiative and self-direction? 
V/ill it create individual and group thinlcing? 
Will it contribute to the achievement of a goal? 
V7ill it help an individual to work with others? 

All techniques will not meet all of the questions, but each one 
should meet some of the questions if it is going to be useful to 
a particular groups 

No technique can be used v/ith success one hundred percent of the 
time, however, it should be evaluated each tine that it is used. 
The evaluation mil be valuable v/hen selecting a technique accord­
ing to the purposes, goals, interests and abilities of the group. 

-S-
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Evaluation Chock List 
for Use of Tec::niqucs 

Gooc" Fair Poor 
Does not 
apply 

L. Were t::c rjoals and purposes of the 
technique clear? 

2, Did the technique help the students 
reach the noal? 

3, Was preparation nade in advance and 
all natcrials ready for the class? 

/, r;as the teclinique v/ell presented? 

5. Did the technique stinulate inter­
est and inagination? 

5. Did the entire group participate? 

7. V7as it used at a strategic point in 
a unit or at a tiiae when interest 
ivas high? 

8. Did it ileac to further discussion 
and study? 

9. Were ways shovm of applying prin­
ciples to other situations? 

10, Was tine well managed? 

11, Was it suitable for the group? 

12, Did the sv.mnary following the 
technique bring out all important 
points, 

t 

-6-



UNDERSTANDING AND USING AUDIO VISUAL AIDS 

A. Definition of audio-visual aids 

Audio-visual aids are the materials and devices used in learning 

situations to supplement the written or spoken word in the transmission 

of knowledge, attitudes and ideas. 

B. Values of audio-visual aids 

1. Can be used with almost any type of teaching method to increase 
the learning that results from its use. (Enrich teaching) 

2. Contribute to longer retention of learning 

3. Help to give correct first concepts or impressions. (Clarify 
information) 

4. Can give new concepts of things outside of the range of ordinary 
experience 

5. Stimulate interest 

6. Motivate students, the slow learner 

7. Stimulate discussion 

0. Challenge independent thinking 

9. Influence attitudes 

10. Suiumarize what has been learned 

11." Add variety to teaching techniques 

12. They tend to reduce verbalizm or the repetition of words without 
knowing their meanings 

C. Sunraiary Statement 

...... Audio-visual materials can never substitute for good teaching 

but they can be very effective tools in the hands of a well-prepared 

teacher. The teacher must learn to select materials carefully, preview 

materials, plan and use them effectively, and aid the students in 

developing generalizations from the use of these audio-visual aids. 

Barton Morgan, Glen E. Holmes, and Clarence Bundy, Methods in Adult 
Education (Danville: The Interstate Printers and Publishers, Inc., 1960, 
p. 134.) 

-7-



D, Suggested check-list for selecting audio-visual aids 

Directions: Place a check (^) in the colunn at the right under yes if 
you can answer yes to the questions. If your answer is no, place, a 
check (y) under the no column. 

ir Yes No 

1, Is it the best means available to realize 
the goal 

2. Will this material make the learning situation 
more realistic and concrete 

3, Is it appropriate for the age, intelligence, 
interests, and experience of the students 

4, Will it ncilce learning easier and quicker 

5, Does it present information in an interesting 
manner? 

6, Does It stimulate the students to thinl: 
critically? 

7, Does it encourage the integration of subject 
matter 

8, Does it help the students to develop and 
improve skills 

9, Will it stimulate the development of 
responsibility and cooperation among the 
students 

10, Does it present an up-to-date picture of 
ideas cind information 

11, Is it v/orth the time, expense, and effort 
involved in its use 

12, Are its physical qualities satisfactory 

13, Does it stimulate emotional as v;ell as 
intellectual experience 

14, Does it challenge students to engage in 
self-expressive, constructive activities 

15, VJill it be available at the proper time to 
fulfill the class objectives 

Olive A, Hall and Beatrice Paolucci, Teaching Home Economics 
(Nev; York: John Wiley and Sons, Inc,, 1961) n. ^/.±, 

-8-
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GIIOL'P DYNAMICS: '-.Tarn-UD TcchnlqucG'' 

f 

D e s c r i p t i o n and O r g a n i z a t i o n 
A p p r o p r i a t e Use 
Areas - Groups rntiipTpf 

The following techniques arc 
used to stimulate interest ±n 
spon\,::- -:.us discussions, 

Hadioscopics 
A flexible teacling technique 

Paper cut-outs or symbols of a 
child's toy, a'change purse,or 
housel.old tool, that symbol-
i.-̂es the subject and prob"̂ ^ .is 
to be discussed, 

A question related to the dis­
cussion topic is v/ritten on 
tiie face of each symbol. 

The answer is v/rittcn on the 
back or concealed under a .fold 
of the device. 

Devices are given cut, 
questions or prcblems are 
read, ;:ossible answers given 
and then compared v;ith the 
concealed ansiver. 

_Matchine Partners 

.Adaptable to a 
variety of learninc 
situations 

VccC to dramatize 
problens 

Used to clarify 
pertinent facts 

„/kivantag,pa. 

AdaptCvble to almost 
any learning situa-* rcvicv; 
tions at any one 
level 

Can be used in all 
areas of hor.ie-
nalcing 

Child Care: Tolded 
diaper, ;;>rinciples 
of baby sitting 

Laund;:y synbols fo: 

ClotLiing: LJyr.ibols 
of equipnent, vihy 
and when they•are 
used, care of," etc, 

I cods: Gyr.iboIs o.f 
a cover 

Picture or card (holding 
problem, quotation oir picture) 
is cut into two pieces. 

Student finds partner.and the 
tv.o discuss inplications o 
p.-̂ rticular problem-

•̂  a 

Any age group from 
primary to adults, 
civic organisationiHoalt::: ::and-.aids 
and clubs to discuss the 

treaitimont of wounds 

•'Snare the Rod/ 
Spoil th.e Child" 

Very good for (Partners beg5.n 
child care, family discussion of 
life, consumer necessity of spank' 
education and ing as punishment) 
safety 

Contr5.butGs to the 
stimulation of 
group interest 

Adds vĉ riety to 
assignments 

Triggers group dis« 
oussion 

Develops a permis­
sive learning 
atmosphere 

Drax'/s cu t r e t i c e n t 
group members 

Stimulates ind.ivi~ 
dual contributions 

Facts are reta.incd 
longer 

Divides group into 
tx70s and breaks up 
cliques. 

•Pi sadiiajitagaa. 

Takes time to 
.find models and 
make the radio­
scopies 

Hard for the teacher 
that has little 
originality 

Discussion must be 
carefully guided 
to bring out points 
relating to subject 

Takes time 

May require much 
thought to get 
ideas for specific 
discussion to use 
in matching partners 



^ROUP DYNAMICS; "Warm-up Techniques" f 
Description and Organisation 

Appropriate Use 
Areas •* Groups Examples Advantages Disadvantages 

Reaction to Specific Uords 
Using t7ords that will bring a 
picture to the mind, have the 
students give the word that 
first comes to then. 

Foods, grooming, 
relationships, 
management 

Projective Techniques i 
Used to encourage spontaneity, • Use to help change 
and prevent inhibition in ; attitudes and beliefs, 
discussions of personal, social,! and help solve 
and real-life situations. I personal and social 

^ I problems 
nSelect stimuli, determine points 
?to be made in discussion 
following, plan for summary. 

Nibble - Students may 
think of calories, 
T.V,, lonesome or 
tired 

Pictorial technique-
Students make story 
about picture, giving 
background, what is 
happening, how the 
characters feel, and 
outcome. 
Uord Association-
Scries of discolnnccted 
words presented, 
respond with first 
word to come to mind. 
Sentence complotion-
Opcning words given 
on selected topic and 
pupils complete ending. 
Story coLiplction-
A brief description of 
dramatic incidents, 
unfinished plot, or 
conflicting situation 
about which student is 
to write. Pupil may 
be asked to answer 
"What did she do", 

Get variety of reac­
tions 

Stimulates majority 
of group to concribute 

Opens discussion with 
very short answers 

Reveals characteristic 
ideas and feelings 
not obtained easily 
in any other manner 

Diverts attention 
from student's own 
problems 

Pupils express 
freely 

Imagination is 
encouraged 

May result in 
;illiness 

May be hard to 
work in to a real 
learning situation 

If specific goals 
arc not used 
becomes "play" 

Someone might 
inadvertently 
ridicule a 
revealing 
statement 

Stimulus must be 
high caliber to 
be effective 



GROUP DYNAMICC: "Warm-up Techniques" 

Description and Organication 

Projective Techniques Continued 

1 

1 

Challonging Questions 

Four v7ayG to carry out 
technique 

1« Class sets up questions to 
bo answered by class 

2e Class sets up questions to 
be answered by resource 
person 

3, Loader introduces questions 
prepared in r.c-vance to be 
answered by class 

4. Leader introduces questions 
and answers personally or 
calls on resource person 
to ansv;cr 

1 

Appropriate Use 
Areas - Groups 

All discussion areaj 

V?: -h any group 

LOGS stimulating 
with lower ability 
students 

Hay use to discover 
pupil interest, may 
be used to review 

1 

Examples 

"How did they feci?" 
(Good for religious, 
and moral beliefs. 
relationships with the 
oppositv SC2: and 
friendships) 
Argument completion 
Pupils i;;iven cards on 
which is printed 
brief description of 
beginning of an 
ar&urnent between two 
or more persons. 
Pupils continue 
argument to tormina-
tton using realistic 
dialogue, (Good for 
controversial subject) 

Questions set up 
previous to discussion 
of child observations 

Questions about bank­
ing, loands, use of 
credit - class wishes 
to ask banker 

Questions on prenatal 
care to ask nurse 
when she speaks to 
class 

• 

Advantages 

Stimulates thinking 

Useful when clarifi­
cation is necessary 

Answers concise and 
easily assimilated 

Resource person will 
know the needs of the 
class 

• 

Helps pupils inter­
pret material 
Emphasises important 
relationships 

Disadvantages 

May be difficult 
to capture and 
hold interest of a 
all group members 

Group members of 
limited ability 
may not under­
stand or retain 
information 

Requires advance 
preparation of 
some detail 



GSOUP DYrmMICS; "Warn-up T c c l i n i q u e s " 

Description and Organigation 
Appropriate Use 
Areas - Groups Advantages Disadvantages 

Question Cards 
During clr.ss, pass out cards 
to each tnember on v;hich 
questions can be written 
dovm as they occur to hin 
during the presentation. 

Each question should be 
T/3sitten en a separate 
card so the cards can 
be sorted after the 
meeting. 

This gives the audience a 
chance to get questions 

I dovm before they have 
53 forgotten, 
t 

Breaks can bo scheduled 
at tines so questions 
may be t;ritten. 

Good for a discussion 
period or for an out­
side speaker in most 
all areas 

An outside speaker nay 
bo talking on a contro­
versial subject X7hich 
brings out many ques­
tions 

Clarifies facts 

Add variety to 
assignments 

Trigger grou^ 
di setts si on 

Draws out reti­
cent group 
memborc 

Stimulates 
individual con­
tributions 

Repetition of 
questions 

Chance of 
getting off 
subject 

May last too 
long 

Maj" be unable 
to ansr/er a l l 
quest ions 

i 

t iiiiiii'iiil 
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GROUP DYNAMICS; Discussion (Entire group) 

Description and Organization 

t 
J-* 
to 
I 

An informal $roup exchanging 
ideas, facts, feelings and 
questions under the guidance 
of a leader 

Talcing things over to solve 
common problems 

Socialized recitation 

Discussion group members 
need: 
A sense of belonging 
A share in planning group 
goals 
A feelino of contribution 
to the group 
A clear picture of v;hat is 
expected 
Definite signs of progress 
Confidence in leaders basec 
on fair treatment, due rec­
ognition and security 

Functions of a leader: 
1,' Stimulate disct^ssion 
2, Guide along the channel 

of thought 
3, Keep a happy balance 

between freedom and 
control 

4, Drav; into discussion all 
members of the group 

5, Use avthoritative sources 
for be.sic material 

6̂  Suggest resources 
7.' Have a recorder 
8. Summarize 

Appropriate Use 
Areas - Groups 

Discussion occurs: 
VTlienever a group of 
people gathers to 
discuss a problem 

VJhcnever a decision 
or a Dlan is to be 
made by a group 

W.iQxe the purpose is 
to stimulate the 
thinking of the 
members 

Snail informal groups 

Particularly in groups 
discussing family 
relations, personal 
development, child 
guidance 

Classroom 
V/orkshops and confer­
ences 

Leadership t r a i n i n g 
committees 

^r'APPJ.,e.S-

The 

Advantages, 

To illustrate an 
important concept, 
or to help "break 

discussion 
topics and suggest-
tions offered in 
textbooks are a 
general guide 

group seems 
Problems brought ^ifreticent 
by students them­
selves offer 
GpociiJic clues for 
;IovclO;"};lng the dis­
cus aion in light 
of their Ovm needs 
interests, and 
concerns 

piscussion as 
method of setting 
up hypothesis to 
problem and/or 
determining the 
way to gather 
evidence on solu­
tion of the probler 

the ice" on oc­
casions when the 

Opens the v;ay for 
active group parti 
cioation 

Disadvantages 

Contributes to 
meeting the needs 
and interests of 
each member 

Stimulate group 
thinkinq 

.Leaves each one 
xree to make 
own decision 

1-. "J C 

V7ith unskilled 
leadership can 
become a one'sided 
conservation, debate 
or argument 

Unless purposeful 
may be meaingless 
and leave group feel-
•ing dissatisfied 
and frustrated 

May be boring to 
some members unless 
the leader keeps 
things moving 

May be dominated by 
the leader or by 
an aggressive 

Develops skill in 
use of democratic 
problems solving 
techniques 
I 
i 

I Easiest and most 
familiar technique 

uuium. 
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GROUP DYNAMICS: Discussion (cont'd) 

Description and Organisation 

9. 

10. 

11. 
12. 

States questions and prob­
lems clearly and in a 
language all v;ill understand 
Avoid questions that can be 
ansv/ered v;ith yes or no 
v.dthout reasons; ash ques­
tions that invite opinions 
Avoid talking too nuch 
Arrange seating of group so 
everyone can see and hoar 

Steps in group discussion: 

Deginninc the discussion 
Keeping the discussion 
going 
Closing the d iscuss ion 

\pp rop r i a t e Use 
Vroas - '•••rouns E::anr3iGs Advantaros Disadvantage^' 

file:///ppropriate
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'GROTJP* DVNAMICS! Panel discussion 

t 

I 

Description and 

A group of not more than Suitable'for Jr, high 
eight persons, with a 3r#' high, and adults, 
leader discuss a problem 

\lso suitable for 
[groups too large for They are usually seated 

Appropriate Use 
Areas •- Groups Exannleq 

• I M l l i i H i l II 11 I 

at the front^of the roorĵ eneral participation 
around a table or m a 
semicircle. 

The leader, who remains 
neutral, functions much 
the same as a discussioii 
leader• 

When the panel members 
have sufficiently 
established their view, 
the chairman briefly 
summarizes and invites 
audience participation. 

Audience contributions 
may.be directed to the 
panel as a v;hole or to 
any member on the panelj 

Hadio programs 
Television 
Conventions 
Conferences 

Advantacf̂ jg 

Topic: "What should 
teen-agers and their 
parents expect of 
each other?" 

Panel Members; 
1« 4 teen-agers 
2, 2 parents 
3. a moderator 

Moderator states th<̂  
topic to be discuss-j 
ed. He introduces 
sach panel member and 
tives the vieiTpoint 
>f each. 

'loderator guides the 
oanel and summarizes 
ifter all members h 
lave participated, 

Sroup develops 
^eneralizat ions 

Panels are particular* 
ly appropriate at 
Jr. and Sr, high 
level because they 
are techniques that 
capitalize on teen­
agers * eagerness to 
do things in a 
"grown-up" way. 

Develops leadership 

Valuable practice in 
self expression 

Several aspects of a 
problem can be pre­
sented 

Allows for some parti­
cipation from the 
audieiice 

Resource people bring 
fresh ideas to the 
group 

•Difiadv.antagpff 

Only a fev; can 
participate 

One or two may 
take the spot­
light 

No one may want to 
talk 

Time required for 
preplanning can 
outweigh the 
value of the panel 
if topic and panel 
members do not 
keep interest of 
the audience 

Panel scheduling 
may be difficult 

May present 
opinions rather 
than facts 
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GROUP BYimilCS: Opposing Panel 

I 

I 

Description and Organization 

Use of two panels, one to 
ask questions and one to 
answer. 

Divide group, designate one 
half as question raisers and 
the remainder as question 
answerers* 

Announce topic, allow time for 
preparation (question raisers 
got down questions, question 
answerers anticipate kinds of 
questions and got answers) 
teacher should participate as 
question answerers. 

Supervise preparation. 

Pool questions 

Have group raise best ques­
tions first, if answer is not 
satisfactory, allow question 
raisers to contribute also* 
Repeat process for time 
allotted. 

Summarize, 

(Groups may be reversed in 
class period) 

Appropriate Use 
Areas - Groups 

As review or evaluation 
technique 

May be more useful v/ith 
better students as 
their questions will 
call for more use of 
relationships and 
transfer of learning. 

Examples 

Review for Foods 1 
class on food prepar­
ation techniques. 

Evaluation technique 
on demonstration, 
lecture, field trip 
or discussion. 

May be review of 
completed unit or 
before six-week or 
semester test. 

Advantages 

Avoids overworked 
materials 

Introduces a friendly 
competitive clement 

Both groups must 
think of questions 
and possible answers 

May cover a wide 
range 

Disadvantages 

; 

May encourage 
students to trap 
each other on 
obscure information 

Better students 
tend to do the 
thinking for both 
sides of the panel 

I mlraftaiririMaf'''*^ 
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GROUP DYNAllICS: Forum 

Description and Organization 

Two or more speakers present 
talks on the same subject* 

Some audience participation, 
questions, challenges, contri­
butions* 

Organisation: 
Chairman acts as median be-
t̂ êen audience and speakers 

1. 

- ^ 

5. 

6. 
7. 
8. 

introduces speakers 
explains question period 
folloxiTs leaders* remarks 
watches reactions of 
leader and group 
following lecture, acts as 
a discussion leader, 
takes command 
makes a brief summary 
concludes meeting 
chairman may rule out 
questions that have no 
bearing on subject 

Appropriate Use 
Areas « Groups 

Presents opposing 
sides 

Good for dealing with 
controversial issues 
Politics 
Social problems 
Educational problems 
Heligious issues 

Good in all areas 

Examples 

Good in relationship 
on such problems as 
what time to get in 
from a date, should 
a high school student 
go steady, marriage 
while in school 

Advantages 

Speakers given oppor­
tunity to present 
material without 
interruption 

Audience enabled to 
clear up obscure 
points by questions 
and to obtain 
further information 

Slight audience 
participation 

Willingness for free 
speech on all sides 
of questions; fair 
play; look at problem 
objectively 

Usually interesting 
to the audience since 
material is 
controversial 

Change of speakers on 
same subject adds 
variety and covers 
diverse ideas 

Disadvantages 

More forceful per­
sonality may unduly 
influence the 
thinking of the 
reticient person 

Apt to degenerate 
into a debate 

Few take part 

Little opportunity 
to answer own 
questions or look 
at own beliefs 

Success largely 
dependent upon 
ability of.speaker 
(May not have 
opposite views 
presented equally 
as effective) 



G?vOUP DYIIAIIICS! Symposium 

Description and Organization 
Appropriate Use 
Areas • Groups Examples Advantages Disadvantages 

I 

Scries o£ short talks on diff­
erent aspects o£ a given topic 

Chairman requests 3 or 4 
persons to prepare brief talk 
of 10 or 15 minutes on an 
assigned topic 

Each speaker talks in turn 

Chairman summarises the main 
contributions of each speaker 
at the closie of the series 

? (Ilay be composed of selected 
members following group 
discussion to give views 
expressed in groups) 

Disseminating informa* 
tion to a large group 

Approaching a central 
theme from several 
different angles 

Hay be used in all 
areas of homcmaking 

Selection of meat 

Selection of fabric 

Good eating habits 

Getting along with 
brothers and sisters 

What it takes to like 
and be wcll»liked 

The effect of good 
equipment on time 
management 

Housing conditions 

Presents several 
view points of a 
question 

Comprehensive analysis 
of a given subject 

Applicable to wide 
range of subject 
matter 

I'lay introduce a 
wider variety of 
experience and 
knowledge 

Helps hold attention 
and intereist by 
changing speakers 
and breaking up time 
span 

No opportunity 
for group questions, 
contributions* chal­
lenges during the 
talks 

Kay lack unity 
because talks are 
prepared separately 

May consist of 
opinions rather 
than facts unless 
members are well 
informed 

Ilay not provide 
thorough coverage 
of the topic 

,lim^|.....,.v..y^.'-^'^--.'-.^^i--'^-"-^ 
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GROUP DYmmCS! Debate and Colloquium 

I 

Description and Crganlgatlon 

Debate 
Used to t.*:rcr.t topics which 
lend themsievcs Lo -'pt^o'' and 
"con" positions 

The "pro" side begins by 
pointing out reasons for 
favoring the issue in 
question, a tiietnber o2 the 
opposing team gives reasons 
for being against the issue* 

Other members of each team 
have opportunity to present 
new evidence or to answer 
arguments presented by their 
opponents* 

Colloquium 
Two panel groups, one 
consisting of resource persons; 
the other, class members 

Class representatives ask 
questions of experts. 

Moderator encourages general 
audience participation when 
it is desirable 

Appropriate Use 
Areas - Groups 

Gifted students can 
delve more deeply into 
literature and be 
challenged by this 
technique 

Appropriate when there 
arc two definitely 
opposite views 

Ilore usable in groups 
who understand thor­
oughly the technique 

Examples 

Debates on going 
steady, getting 
a 1 lox7ances, working 
mothers, spanking as 
a form of discipline, 
or to build or buy a 
home 

Use when class is 
interested in a 
broad or controvereal 
topic and could 
benefit from knowledge 
and opinions of 
various resouce 
persons 

Gaining information 
on health services 
available in the 
community, in marriage 
preparation unit on 
divorce problems from 
a legal standpoint, 
on moral standards 
including social 
drinking, smoking and 
on the unit on 
selecting a vocation 

Advantages 

Teaches pupils to think 
critically, to admit 
when evidence is only 
a probability, and 
to expose fallacies in 
the thinking of 
opposite team 

Promotes competition 

Disadvantages 

May result in 
"successful 
persuasion" rather 
than "sound 
evidence" 

May become 
argumentativ j 

Permits audience 
participation on 
equal footing with the 
experts 

Motivates experts to 
consider more closely 
the needs of the 
audience 

Gives more than one 
side of a controversal 
question 

Resource persons 
may have different 
opinions 

Uhen several 
resource persons 
are needed It is 
difficult to 
schedule 
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p̂ ĉ Y-ip-t-inn R, Organization 

A method to have active 
participation of evQXy menbe] 
of a large group by breal̂ ing 
doxvn small groups and report 
ing back to large groups for 
purpose of collecting and 
pooling of individual ideas 

Break your audience into 
small groups—6 or 8 members 
either by asking members 
sitting near each other to 
< move chairs into a circle 
or by asking 3 or 4 members 
in one rov/ to turn and talk 
to 3 or 4 niembers behind 
them. One person from each 
group v/ill be recorder or 
chairman and report the con­
clusions of group back to 
large group 

Vflien group ir; large 
enough to divide 
liThen decisions are to 
be made 

VUion next steps are 
to be planned 

Vlhen summary and con­
clusion are needed 

VJhen there arc majoip 
group problems to be 
discovered 

Used v/ith all types of 
discussion groups at 
all age levels 

May be used as the 
basis of entire class 

May be used following 
film or filmstrip 

2. 

3. 

5. 

6. 

7. 

8, 

Large group brealcs 
up into groups of6 
members each 
Chairman is infor­
mally assigned 
Small group of "6" 
is given a limited 
number of minutes 
for discussion 
The discussion 
centers around a 
specific question 
or situation agreed 
upon by large grou|> 
After discussing 
reassemble as a 
large group 
Chairman or secre­
tary of small 
groups report gtoi^ 
recommendat ions, 
ideas and questionj 
to large group 
Leader records 
comments 
Meeting progresses 
in line v;ith sug­
gestions 

Each member of the 
audience gets a 
chance to partici­
pate 

It contributes to 
an informal inter­
change of ideas 
even in largo 
groups 

Gives time for 
each group member 
to react to certaii 
situations 

Helps leader to 
gear meeting to 
problems of large 
group 

Allov;s maximum 
participation in 
minimum time 

Quick means of 
pooling ideas, 
questions, or 
problems of group 
members 

Meeting time is 
short 

Loss of time 
in breaking doxvn 
and bringing 
group together 
again 

Difficult to 
bring groups 
back into large 
group again 
unless skill­
fully handled 

Poor leadership 
may result in 
biased opinion 

Might 5t stay 
on the subject 
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Organiza-
lescrdpt ion and t ion 
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A technique of creative 
thinking for getting usefu 
ic?.c2.«5 through •''.pagination 
rather than tl̂ -̂ îr.̂h reason 
ing. 

Four Basic Rules 
1. Weighing idea before it 

is presented is ruled 
out 

2, Free Wheeling is welconi' 
ed 

3. Quantity is v/anted 
4, Combination and improve­

ment are sought but 
criticism is ruled out 

Preparation for Chairman 

1« Select a suitable 
problem 

2, State the problem 
3. Think through ideas to 

stimulate discussion 

Appropriate Use 
Areas - Grouns 

Use brief brainstorm­
ing sessions in intro­
ductory meeting as an 
attention getter 

Problem should b6 
simple, familiar, 
particular and must 
have a number of pos­
sible solutions 

Use at conclusion of 
meeting or a series of 
meetings to stimulate 
thinlcing on ways of 
applying information 
learned 

Ideal for committee 
v/ork such as F.H.A. 

Best suited to use foi 
small groups 

Best suited to use 
v/ith high school 
students and adults 

To select a pro:iect 

Examples Advantages Disadvant ages 

Order of Procedure?' 
1. Chairman states 

problem 

2, Group members 
offer suggestions 

3m Idea collector 
records and 
number sugges* 
tions 

4. Chairman stimu-. 
latcs production 
of ideas and ring 
a boll v/hen any 
member offers 
criticism 

Chairman closes 
the discussion 
when the ideas 
run out 

Ways to set the table, 
prepare food, or v/ays 
to make money 

5. 

Use to getv.new ideas 

Used to release indi 
vidual potentiali­
ties of thinking up 
ideas 

To change attitudes 
tov;ards ideas of 
others 

Promotes creative 
thinking 

Group does not sit 
in judgment on ideas 

Avoids the predict­
able dullness of 
many small meetings 

Originality is 
encouraged 

Accumulates a 
quantity of alter­
native ideas 

Possible to con­
tinue too long 

The minds of 
members of group 
may xvander 

Can degenerate 
into "horseplay" 

Technique must be 
thoroughly master­
ed to be effective 

Often successful 
v;ith only the 
more able students 
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GROUP D INAMICSt Circular Response - Chain Reaction 

Description and 
Organization 

Appropriate Use 
Areas » Groups Examples Advantages Pi sadvant ages 

I 

I 

A technique in which a 
group learns to think 
discuss a common prob* 
lem, and individually 
give personal views 

Group members are 
seated in a circld 

The leader proposes the 
question 

The discussion begins 
with the individual at 
the leader's right. 
This person has a 
chance to speak concern 
ing the problem for one 
minute (keep time)*. 
Discussion continues 
around circle until 
every member has a turn, 

Record contributions. 
Summarize* 

No nenber of a croup 
can speak a second time 
until his' tiftiia comes 
again 

Suitable fox small 
groups desiring to 
tibecome skillful in 
using discussion 

suitable for mixed age 
groups. 

VJliexe aim is reflec­
tion not fireworks 

VJhere the purpose is 
to get all member 
part-Icipat ion 

In classroom 

At conferences 

To open topic or unit 
for evaluation 

Question: '-IIow much 
homeivork should be 
required of a high 
school pupil?" 

This group includes 
people of v;\rious agej 
two parents, two 
teachers, ten pupils 
and a leader 

The leader proposes 
the question 

The person sitting at 
the right of the 
leader speaks first 

He may talk until his 
viev/ is established 

Turns are then taken 
until each person in 
group has spoken 

A member can speak a 
second time v;hen his 
turn comes again 

Mechanics alone does 
much to remedy the 
bad manners and monop 
oplistic practices 
that rnar many small 
group discussion 

Timid person speaks 
more freely 

Individuals speak 
freely as members of 
the group, not as 
individuals segregate* 
because of their age 

Can arrive at a con­
census understanding j 

Persons participate 

Can be pooling 
of ignorance 

Limited number 
can participate 

liay be substi­
tuted for read­
ing and thinking 

Ilay stifle 
spontaneous 
contributions by 
some group members 

May exhaust 
problem before 
end of circle 
if group is large 
or problem is too 
narrov7 
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GROUP DYNAMICS; Swing Around and Popcorn 

Description and Organization 

Swing Around 

A technique in which the 
teacher gives a point and ashs 
a question, stating the student 
that is to ansv;er the question. 
That student answers the 
question and asks one of her 
own to another student in the 
room* The process is 
continued until all students 
are'challenged, questions 
run out, br time limit is 
.reached, 

I. 

CO Pop-corn 
Ilembers "pop-up" and rapidly 
give suggestions and ideas 

1* Chairman presents 
question 

2. Members "pop-up" 
quickly giving ideas 

3. Secretary lists ideas 
and summarizes them 
for use by committee 
or the group to do 
further thinking on 
the topic 

Hay be used as summary 

Appropriate Use 
Areas - Groups 

Good summary technique 

All areas calling for 
factual answers 

!-7ith any size group 
to get as many ideas 
from the group in as 
short a time as is 
possible 

Best used with young­
er groups 

Good summary technique 

Examples Advantages 

Summarizing factors 
influencing selection 
of clothing 

Characteristics of 
good sewing equipment 

Factors to determine 
in meal planning 

Nutrition terms 

Summary points 

Factors to be 
considered in toy 
selection 

Terms related to 
food preparation 

Factors to consider in 
selecting fabric for 
beginning sewing 
project 

Challenges students to 
think through questions 
they expect to be asked 

Good form of repetition 
for slower students 

Dibadvantages 

Possible to pool 
large number of ideas 
in small time 

Promotes friendly 
competition 

Prevents lengthy 
discussion on any one 
point until all ideas 
are given 

Some students may 
be called on too 
much to the exclusion 
of other students 

Time consuming 

May go so fast 
students can not 
understand points 
given 

Few students may 
monopolize 

Students may delay 
asking for explana­
tion 
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Case Studies, Case Situations 

Description and Organisation 

Presentation of a problem 
based on a. ispecffic situation 

Steps in use: 
1, EKplain problem -

present case situation . 
containing several 
problems being consid-. 
ered in the class 

. 2, Outline joints to 
consider 

3, Allov? time for presen­
tation of problem 

5 ̂- 4« Discuss possible 
•; 'f solutions 

5. Ueigh and evaluate 
facts presented 

6, Drat; conclusions 
carefully 

7. Sumntarizc 

, Case Problems 

Appropriate Use 
Areas - Groups 

Use to stimulate the 
discussion of an 
intimate social 
relationship in an 
impersonal way 

As introduction 

For evaluation 

Useful tool for . 
teacher-pupil plannins 

Hay be used throughout 
a unit 

• • 

Examples 

Case studiTes: 
1. 

2. 

• 

3, 

4. 

5. 

Young career girl 
in management 

College girl in 
clothing selection 

Child's day in 
child development 

Family for housing 
foods» or manage­
ment 

•Embarrassing 
situation.for 
rclationshiip. 
manners, or 
clothing selection 

', :• 

Advantages 

I'lalces it possible to 
discuss intimate 
sifeuation in impersonal 
manner 

' • • • • • • ' . 

Can guide students In 
seeing complexity of 
decision making and 
to more realistic 
solutions 

\ 

^ 

> - / 

Disadvantages 

Loss of interest if 
case is3n*t closely 
related to problems 
of the group 

.Some students n:«y 
not be able.to 
understand.procedure 
and may have 
difficulty in gain­
ing real knowledge 
through the use of 
the technique 

-
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INTERVIEWING 

Description and Organisation 

I 

I 

A technique students may use to 
obtain information outside the 
classroom that is related to 
current classwork 

Hox7 to use the technique 

1, Make advance arrangements 
2, Prepare questions to ask 

in advance 
3, Conduct interview singly, 

in pairs, or in groups of 
not more than three 

4.' Plan greetings, introduc­
tions appropriate dress, 
correct manner to obtain 
information, and courtesy 
to follow termination of 
interview 

5. Set moderate time limit 
6. Plan with student for 

immediate summary to 
prevent loss of impressions 
and facts 

7. Arrange for report of the 
essential points to class 

Appropriate Use 
Areas « Groups 

Desirable to use when 
pupils need to find 
out how people feel 
or think regarding a 
particular situation 
or hovr and why they 
follow certain 
procedures 

Day school-all areas 

Adult work 

F.H.A. 

Best used with more 
able students 

Examples 

May interview: 
1, Young mother on 

what she expects 
of a babysitter 

2, Older students on 
dating etiquette 

3, Homemakers on 
cleaning schedules 
and procedures 

4, Grand-parents on 
past experiences 
(marriage-dating 
customs) 

5, Mothers and 
fathers on the 
re spons lb il it ies 

^ of a teenager 
6, High school boy on 

qualities he most 
admires in girls 

7, Teachers in school 
on characteristics 
of a good school 
citizen 

Advantages 

May be valuable contri­
bution when used with 
people of different ages 
and from different walks 
of life 

Students gain helpful 
information 

Students develop poise 
and self-assurance in 
meeting people 

Disadvantages 

Often requires 
quick thinking and 
ability to ask clear 
and concise 
questions 

Scheduling the 
interview may 
prove difficult 

Reporting time 
consuming 

kU.̂  
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RECORDING ANCEDOTES. ANCEDOIAL RECORD. OBSEltVATION CASE STODY 

Descr ipt ion and Organization 

I 

A written description, report, 
or diary o£ Incidents that 
have occurred in connection 
with a specific aspect of 
classworlc 

Characteristics; 
!• Recording should be done 

individually 
2, There should be a clear, 
I brief description of a 

single situation over a 
specified period of time 

3. Should be recorded while 
incidents are still vivid 

4* Must relate to what 
happened and what students 
did 

5. Should not include at 
time of recording any 
personal appraisal or 
interpretation 

Appropriate Uses 
Areas «« Groups 

Used in all areas 

To best used general 
guides should be set 
up to facilitate 
recording and 
analyzing 

Examples 

Child care observation 

Clothing » Buying 
wearing apparel 

Relationships: 
1* Loss of control 

of temper 
2« Feelings of 

insecujc'ity and 
i- shyness 

3, Making friends 

Pood-Preparation of 
Meals 

Housing-Caring for .. 
my room 

General: 
1. 'Developing a skill 
2. Learning a hobby 
3. Planning better 

use of time 

Advanta|>es 

Gives teacher and pupils 
insight into cause and 
effect of behfivior 

Pupils learn to express 
themselves objectively 
and accurately 

Gives teacher end pupil 
basis for effective 
conferences 

Disadvantages 

Sampling does not 
represent complete 
record of person's 
behavior 

Students wnxat be 
assisted in viewing 
sample as indicative 
only of typical 
behavior 

slower students tend 
to record trivial 
information and miss 
more important 
observations 

Analysing records 
is difficult until 
pupils have had 
experience using 
technique 
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DEMOMSTRATION 

J 

•TO 

t 

Description and 
Organization 

Demonstration is used ' 
to provide in:eotmation, 
create inteteai., or 
develop standards of 
work by showing hov/ the 
process is done. 

Presentation of proce­
dures or processes to 
be learned 

The three staoes of a 
demonstration aie; 
1, the preparatory 
2, the demonstration 

i t s e l f 
3 , the follow-up or 

evaluation 

Qiaracteristics: 
!• Steps \7ill be develop 

ed in a consecutive 
order 

2, Explanation will 
accompany the demon­
stration 

3. Materials vd.ll be 
like the ones the 
pupils will use 
All pupils vdll be 
able to see and hear 

/. 

Appropriate Use 
Areas - Groups 

Denonctrat ion: 
Provide information 

Create interest 

Illustrate procedures 
in a process 

Dovolo;;) str.nc^ards of 
work 

\ demonstration may be 
ased v/ith any age 
3 roup 

i:ay be cjj.voii by 
teachcr, ctixdent s, or 
by a. roGOUJ-'cc person 
or by a combination 
of the three 

Only one proceGn 
should be Gliovm at a 
time 

Learning is strength­
ened if practice is 
soon and under super­
vision 

^Wt....li^,^^•,^i.^.J,.l•..,:••e.^,^^!,•tra^•1..,l,.-„|.•^•.J^,•,.l„^„.;^.J^.>t..^•^ 

ExamnlOi.? Advantages 

Foods - All phacoG Economical teaching 
device to stretch 

Clothing - Conctrue-}limited budget 
tion procccces 

Housing - All ?hace|j7ncouragos the desire 
to re*"jeat same thinn 

Care of sick 

First Aid 

Care and use of 
eqivipment 

in laboratory or at 
home 

Lessons chances of 
making errors in xryir.g 
ne\7 skills 

Presents high standar;:". 
of workmanship, carofu3 
planning and procedure 
and good management of 
time 

Opportunity to anJ-
ouGGtionc ac nrocess 
is seen 

Builds confidence in 
self(Demonstrator and 
Pupils) 

CtimulatOG interest 
and curiosity 

Simpler to shov; how to 
c'.o something than to 
tell hovj 
Students can see how 
tcanply certain to.anpiy c 
pr?.n'ciple£ 

D.jssi^dvaiitaflfis. 

May be too long 
for short class 
neriod 

May not held 
attention of class 
if demonstrator 
does not have con­
fidence or is 
inexperienced 

Linits Students' 
pr.L-1 i ci pat i on 

Difficult to turn 
out a perfect product 
every tine 

Heed to know 
reason for many 
techniques 

"n a. large class 
it nay be hard for 
all pupils to sec 
and hold attention 

Takes much time for 
preparation and 
cleaning up 
afterwards 
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DEMONSTRATION 

Description and Organization 
Appropriate Use 
Areas • Groups Examples Advantages Disadvantages 

Demonstration continued 

s 
to 
I 

Gives opportunity 
to set up criteria 
or standards 

Showing how something 
is done is most 
effective 

Difficult to 
obtain equipment 

Too many techniques 
shown at once 

ligiy confuse student 
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SILENT DEUONSTRATION. OBSERVING TEAMS. LISTENING TEAM 

Description and Organization 
Appropriate Use 
Areas - Groups Examples Advantages Disadvantages 

Silent Demonstration 
Complete demonstration done 
silently. All directions are 
printed and given to each student 
Each student given a sheet with 
specific questions to watch for 
and write answers 

Following demonstration discuss, 
answer questions. 
Summarisse 

Especially good for 
foods 

11 

Observing Teams, Listening Team 
If you are presenting a situa­
tion, dramatizing a conflict, 
demonstrating a skill, or any­
thing in V7hich the audience may 
be divided into a number of 
sections, and each group given a 
particular thing to watch for or 
listen for 

Reporting may be done indivi­
dually, or by groups, then 
one person reports 

Good to use if the 
presentation has 
several points to 
bring out 

Good in class 
demonstrations, 
especially for 
management 

Good in some 
FHA activities 

For adult groups 

Making muffins 

Giving a manicure 

Using a buttonhole 
attachment 

Teacher might have 
a raotlon study 
demonstration and 
divide class into 
teams and watch for 
certain things - as 
one group watch for 
certain steps, one 
group watch for 
right hand motion, 
another for left 
hand.and another 
for location of 
supplies 

Group is looking for 
answers to specific 
questions 

Everyone is taking 
part and must be 
very alert 

Demonstration not 
interrupted by. 
questions and 
discussion 

Keep group attention 
better if they must 
watch or listen for 
particular point 

Everyone can take part 

Bring out certain 
points better, as 
different groups 
concentrate on 
certain items 

Pupil must wait until 
demonstration is 
complete before asking 
questions 

Pupil may miss step 
which necessarily 
precedes following 
steps. Can not 
understand remainder 
of demonstration 

May be answering 
specific questions so 
carefully the full 
meaning and importance 
of demonstration is 
lost 

Reporting could be 
time consuming 

Difference in atten­
tion given could 
cause inaccuracy in 
reporting 
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LABORATORY 

Description and Organization 

Practical application of 
principles and methods 

A workroom situation in which 
individuals or small groups do 
(1) productive (2) experimental 
or (3) observational work 
toward a goal or goals set up 
by the group, under the super­
vision of the teacher who 
moves from group to group 

The experimental work should 
solve a problem, and/or lead 

< to generalizations* 

, The goal in observational 
work is to develop abilities 
or draw conclusions 

There are 4 parts 
1* understanding the purpose 
2. making out a plan £or 

achieving the purpose 
3« carrying out the plan 
4* evaluating the work done. 

and summarizing 

It is important that students 
help with each of the above 
steps, doing as much as 
possible for themselves 

Regular care of the labora-
tory should be routinized 
early in the year, so labor** 
atory work will be facilitated 

Appropriate Use 
Areas •• Groups 

All areas of the day 
school program 

Adult work 

FHA 

Very good to rein­
force learning from 
demonstration 

Good for all levels 
and with the slow 
learner as there is 
supervision 

Examples 

Productive: 
Preparing a meal 
Making a dress 
Making simple Puppets 
for child care class 

Experlmantal: 
Finding a good way to 
remove stains 
Finding the best way 
to remove finish 
from a desk 
Determining the best 
window cleaner 
to use in the kitchen 
Deciding on the 
easiest way to keep 
the department clean 

Observational: 
Examining fabrics or 
comparing canned 
goods in order to 
recognize quality or 
develop Judgment 

Advancages 

Provides for steps in 
manipulative and 
managerial skills 

Can help to develop 
resourcefulness, in­
dependence, and 
creative thinking 

Allows for variety in 
use of equipment and 
materials 

Gives each student 
responsibility 

May provide for in­
dividual differences 

Students learn by 
"doing" and enjoy 
class more 

Develops manipulative 
and managerial skills 
under guidance 

Students can correct 
mistakes when they 
make them 

Gives opportunity for 
personal help and 
guidance for each 
pupil 

• 

Disadvantages 

Can be a waste of 
time if purpose is 
not understood and/or 
if poor plans made 

Can be noisy 

Students can socialize 
too much 

tigty be expensive to 
provide supplies and 
equipment 

Clearlng-up requires 
time 

Time management very 
difficult if experience 
requires lengthy time 
to complete 

If group large, some 
pupils may not get 
actual experience 

...h^»J,..NJV.NK.J,^,t> .. .^.1,1. H..IL... 
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LABORATORY 

Pescription and Organization 
Appropriate Use 
Areas «* Groups Examples Advantages Disadvantages 

Laboratory continued 

"Rule- cf the ffri^p" should be 
set up under teacher guidance» 
tried out, revised, and tried 
again, so that students take 
responsibility for their 
conduct in the freer atmosphere 

Allows teacher to 
determine ability to 
pupils to effectively 
and efficiently apply 
generalizations or 
principles 

Holds interests 

3 
10 
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LECTURE 
D e s c r i p t i o n and 
Organi?iat ion 

Arjp::opriate Use 
Arreas - Groups E::aMr^7_cJ.•; 

• i i m i i i i »ii i i r I 
Advantarjoi Dinadvantages 

t 
w 
to 
I 

Teacher or another person 
presents information to 
the group. Ke should 
know the class's back­
ground, the subject, 
and questions the; class 
has asked that I-e answer, 

A guest speaker, a class 
member or teacher intro­
duces the person. 

If a series of lectures 
have been given,a sunnary 
nay be given before the 
lecture of the day it is 
given. 

Variations: 
Lecture alone ; 
Lecture followed by 
discussion 
Lecture with quGstion-
and-answer period 
Talk interspers v/ith 
discussion 
Illustrated lecture 
Speaker v/ith panel 
Speaker may divide 
audience into 4 
groups and ask eacf 
group to observe 
certain aspects of the 
talk 

Actual lecture time should 
not be too long so tba-L 
S5re§ ^®*^ restless or 

Used to expose large 
group to nev/ knox'/ledge 
to report new'discov-

and 
to arouse 

interest; to introduce 
present new subject or 
area; to explain 
policies; ansv/ar ques­
tions raised in class 

eries, events, 
o^rporioncos; 

Can give special in­
formation and study 
(if references are 
scarce) 

?or all areas 

Adult v;ork 

F.H.A. 

Ton to tx/enty minute 
lectures are more 
acceptable to second- •" 
ary school groups 

Lectures should be 
planned to include 
illustrations or 
more discussion with 
clov; learners 

A lawyer is asked to 
discuss lax7G affect­
ing th.e family 

One of the class 
tells of a visit he 
made to a cummer 
camp for retarded 
children 
The County Health 
riurse aay furnish 
data on unnanitary 
conditions in many 
homes or services 
rendered by h.ealth 
department 

T}ie tcache" might 
lecture occaaionally 
(part of a per 1 oil) 
to <:̂:*.ve certain in­
formation, as in 
Chi1d Dcvelcpment 
for senior girls, or 
Looldng Tov;ard 
Marriage 

Saves time Mo participation-
just listening 

V.-dionce has no 
Gives people a 
chance to see and 
hear a noted indiv {opportunity xor 
vidual or spo'cialisl|pxprGssion of 

a certain field m 

People v;ho are shy 
or mentally tired 
may prefer a 
speaker 

Can be entertain­
ing 

Can be relascing 

Good for f a c t s 

Good v/ay t o 
present certa?ln 
ma te r i a l s d i f f i ­
c u l t for pup i l s 
to understand or 
d i s c u s s , and for 
nev/ information 

arireonent or 
agrefjmcnt 

dis-

Sneaker sometimes 
t;^. :all:j 

I-ead" 
I over the 
Ox orovin 

riay not be used 
to best advantage 
unlosn students 
fee'', a need, and 
have prepared 
properly 

Hay be difficult 
to iichedi-.j.o re-
GourcG rjerson 
v;!>en desired 
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REPORTS 

I 

w 
I 

Description and Organisatici Areas 
Appropriate Use 

Grouns 

A subject is chosen or as­
signed to one or more 
individuals to be studied 
and a verbal or written 
account given 

Infornation nay be obtainct 
through various readings 
and/or resource persons 
who can give needed infor­
mation 

Characteristics :VJell-
organized, shows clear 
thought, has meaning to 
the speaker, and also to 
the audience 

Committee xvork nay some­
times come under this 
classification if the 
results of committee work 
are presented in report 
form, either by tl.e 
chairman or other members 
or by various members ivho 
give certain parts (This 
is especially applicable 
in F.n.A, as v/ell as class 
v/ork) 

VHien further informa-
t?.on is needed to 
solve a problem 

Questions are raised 
and information should 
be sought 

All areas 

Adults (occasionally) 

FoII.A, groups if 
problbii is one which 
needs such study 

E::anr>lG£ 

Infornation needed 
for all, such as 
tests for certain 
man-nade fabrics or 
hov; to alter a skirl 

Infornation to 
broacr;en horizons. 

Advantages 

May be used for the 
same ournosos as an 
outside spealcor, anc 
may be easier to 
tain 

cVj-i 

e»g • ? a reoort on 
various flours the 
differences in 
soiircGS, character­
istics, and uses in 
cooking 

A roi^ort on differ-
en t persons * vi ews 
aboixt the need for 
supervised recrea­
tion for teenagers. 

Students learn to 
vjorlz independently 
or cooperatively to 
solve their own 
problems 

Students are taught 
to use the library 
and other materials 
and resources; to 
compare different 
ideas and opinions; 
to organise a' logi­
cal presentation 

May be an opportun* 
ity for co-opera­
tion between the 
department and the 
English department 

Disadvantages 

Report may be 
poorly presented 
for example: 
1. Reading 

instead of 
telling 

2, Poorly written 
?:, Difficult to 

understand 
Presented in 
a voice too 
low to be 
heard 

/. 

May be repeti­
tious if several 
are working on 
the sane topic 
(class will 
lose interest) 

Reports lose 
value when 
assigned as 
"busy work" 

Eroad field may 
be covered 
superficially 

/ 
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COmiTTEE WORK 

D e s c r i p t i o n and Organ i za t i on 
A p p r o p r i a t e Use 
Areas - Groups Examples Advantages Disadvantages 

t 

CO 

I 

Committee work is a technique 
whereby groups work together 
for the solving of problems, 
jfeporting on topics of inter-
'est, completing project, etc. 

Group work with a committee 
is frequently desirable. A 
committee techniques serves two 
purposes. Sometimes and entire 
class is divided into committees 
to carry through a large activity. 
Sometimes a committee is set up 
to do a special piece of work for 
tthe entire class. Committees 
should be used only when they are 
an outgrowth of the work going 
on. 

Duties of a committee are: 
1. Organize the work 
2. Set up a plan 
3. Decide upon a division 

of labor 
4. Set a time for meeting 
5. Complete the job 
6. Reports should be the 

result of group thinking 

Those on the committee should 
know definitely what their 
duties are. 

P. T. A. groups, club 
groups, assembly 
programs, entertain­

ment, eKtra-curricula 
events, home room 
guidance 

All seven areas of 
homemaking 

Committees for a 
tea, banquet, buf­
fet, etc in foods 
work 

Committee to delve 
more into a problem 
Ĵ rought up in dis­
cussion 

Very desirable when 
big project is to 
be done 

Can give whole 
class a chance to 
take part if whole 
class is divided 
into groups 

Gives opportunity 
for additional 
knowledge on sub­
jects if committees 
are doing research 
on many phases of a 
subject 

Gives an opportun­
ity for people to 
get acquainted and 
work co-operatively 

Give experience 
and confidence to 
the less aggres­
sive person 

Encourages student 
to express them­
selves freely 

Often question 
is not settled 
on merit but by 
personal prefer­
ence 

Domineering 
member can sway 
a group 

Often times com­
mittee will not 
carry thru to 
completion 

Too often members 
are chosen by 
popular vote 

Can be teacher 
controlled 

Takes a lot of 
work for the 
teacher to dele­
gate tasks to a 
committee 

May be just 
"busy work" 

• 

m.., ,.1, 



Fir^.LD TRIP 

Descr ipt ion & Crganiaat ion 
Appropriate Use 
Areas - Groups Er.an'̂ les Advantages Disadvantaqes 

in 
t 

"Observing someone else*s 
doinrj" 

It is a planned visit to a 
point outside the regular 
classroom 

It is a serious educational 
stucly v;ith important plann­
ed purposes 

An opportunity for first­
hand experience . 

The teacher should plan: 
1, ;7ith stuc'ents 

A, use appropriate 
motivation and 
develop background 

B, help them under­
stand purposes 
clearly 

C, raise questions to 
be ansivered; suggest 
things to observe; 
make plan^ for 
follov/-up 

D. Guide c l a s s in s e t ­
t i n g up -rules of 
cour tesy and thoughi^ 
fu lness 

3 , :Discuss a o p r o p r i a t e 
a t t i r e to be v;orn 

F . Plan t o v j r i t e note 
of a p p r e c i a t i o n 

Al l a reas for t he clay 
school program 

It-ult v;ork 

[!A program 

a visit to the 
rjroccry ctoro for 
information needed 
for Guccofisful 
marketing, or to sec 
cuts of meat, nrices 
of foods, etc. 

A trip to a furni­
ture store or stores 
in a ctucly of fur-
nis'-.ings for the 
gi::l*s room 

Opportunity for 
first-hand e::pori-
enco 

May be used to: 
1, stimulate nex7 

interest 
2, motivate study 
3, examine familiar 

scenes 
4, develop gocO. 

Dublic relations 

A trip to the local 
nursery school 
during a study of 
child care 

Field trip to util­
ity company to 
demonstrate kitchen 
planning 

Visit to museum for 
textile,period 
costume or 
e::hibit 

Gido benefits arc 
-he opporrtuniti co 
the field trip pro­
vides for the toacl::-
ing of etiquette, 
shoDoing"ethics. 
courtesy, and the 
personal traits of 
cooperation and 
depcndabili ty 

Students are chal­
lenged by ne'. ideas 

furniturc^and iviipressions they 
receive 

Critical thinking 
nay be developed 

Classvjork related to| 
real-Ife situation. 

Can be an "outing" 
unless carefully 
vtlanned 

Can develop poor 
relations if good 
manners and 
conduct are not 
used 

Legal aspects: 
Teachers are 

responsible for 
any negligence 
on their part 
vjhen working 
v/ith students 
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Discription and 
Organization 

Field trip continued 

2. With others 
A. arrange with 

administrators 
B. contact place to 

visit (May make 
preliminary 
survey) 

C. secure written 
permission for 
students to 
attend 

D. arrange for 
financing if 
necessary 

E. select transpor­
tation that 
carries liability] 
insurance 

Appropriate-Use 
Areas «• Groups Examples Advanta.i;>es ,. D13̂ -.̂ . van ta^ag^ 

The plan to use this 
t'=»chnique should grow out̂  
of class experience, and 
be a procedure which the 
group selected 
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RESOURCE PERSON 

00 

DescriDticn and Organir.at?.on 

2. 

Someone othir "than the 
teach'.jr or clasc nenbers 
who presents or contributeo 
to the claGS. 

May be experts, nercons 
f ron. the connunity v/ith 
practical 2cnov;iec]ge,= other 
faculty or Gchool personnel, 
or 55tuclent jfrou other area 

Steps: 
1, Obtain injcornation to 

I:ncv; v/hat to expect in 
the presentation 
Teacher or pupils extend 
invitation 
Let guent knov; size of' 
class, ag6 level, v;hen, 
where net, anc how long 
clasc meets 
Outline points you want 
cover (2(1 

5; Prepare class 
6, H a v e cla-:s do prelimina*-5' 

v/ork on th(? subject 
7. Have class prepare a 

list of quesliions to 
ask 

O.Ilave class assistant to 
introduce speaker, aid in 
presentation, and lead 
discussion that follov/s 

v̂ 

Appropriate Use 
Areas - Grouos 

Resource person may: 
1. 

5, 

Lecture or t a lk 
P :•.:: t i ci pa t e in 
synposiun or panel 
C\vn demonstration 
r>o consultant to 
class 
Par t ic ipa te in 
inforr.jal class 
disci;ssionG 

E::amvileG 

Ca!;e decorating, 
na!:iro cookies 
demon strated by 
bake:: 

Home demonstration 
agent give illustra 
ed lecture on 
lighting 

Doctor lectures on 
af:?cct of diet on 
body c'.ape and 
skin appearance 

PVysical education 
person on panel 
discussing hov; 
hobbies benefit a 
teenager 

Guidance counselor 
as consultant when 
class discusses 
choosing s, vocatioii 

Advantaries 

Contacts v;ith dif­
ferent people sti­
mulate pupilG oxiC 
f : o G t er app:; c c i at i on 

Resource persons ma}' 
contr5.bute ideas 
not in print 

Students have some 
information clari-
.•-xed 

Technique futhers 
understanding an:.* 
belps develop good 
relat ionships 
between school and 
community 

Pi s advant ages 

Resource person 
not effective 
unless experi­
ence is care­
fully planned 

Guest may not 
cover points 
expected 

riay be difficult 
to find experi­
enced persons for 
some areas 

Pupils may not 
be responsive 
to guest 

May be overused 

L ..uu 



DRAMATIZATION: liclG Playina, Gociodrama 

t 
0) 
CO 
I 

Description and Organisation 

A technique in which people 
spentaneously act out prob­
lems of human relations, and 
analyze the enactnent v/ith 
the help of other role 
players and observers 

No script, no menorisation 
of lines, no rohersals 

Psychodrama should be avoided 
by the untrained, since it 
deals with unique problems of 
an individual. Socio-drama 
dccvls with interactions of 
individuals having problems 
similar to those of the 
majority of the group. 

Appropriate Use 
Areas - Groups 

Used to gain insight 
and skill in human 
relations problems 

Permissive atmosphere 
very important both 
in the enactment and 
the shared experience 
and generalisations 

Adult class 

Day school 

Bscamnles 

*• .• .A. 

iroalth 
Child Care 
HcXaticnshipG 
Clothing Consists of specific parts: 

!• The warm-up (short setting^Dross and Grooming 
or a "probiom story," 
which presents a tense 
situation lacking a con­
clusion 

2. Selecting participants 
(loader may let anti-social, 
group present its ideas 
first) 

3i Preparing audience to 
observe alertly, and 
participate through obser­
vation 
Enactment, about 5 minuter 
Discussion and evaluation 

Shared experiences and 
generalising 

5 

UnderGtanCz. ng Teens 

Child care - Guidance 

UndoL*standing Others 

Improving Personality 

Parliamentary Pro-
•20 dure 

Growing Up- Posture 

Discipline 

Behavior 

Social ::nov/-Hov/ 

First Date 

Budgeting Time 

Family budgeting 

Ac'.vantanes ^Disadvantages 

Helps group to 
gain insight and 
skill in human 
relations 

Helps explore 
feelings about 
life situations 
which shape their 
attitudes values 

Promotes empathy 

Helps pupils see 
their own problems 
arc not unique 

May break, dovm 
prejudices 

Present emotional 
subject material 
in impersonal way 

Provides a realis­
tic and interest­
ing way to handle 
a problem situa­
tion 

Permits growth of 
concepts from 
simple incidents 

Develops communi­
cation skills 

Requires some 
skill, especially 
with certain 
problems 

Requires much tact 
to prevent pupil's 
self-exposure or 
the arousal of 
guilt feelings 

If discussions cut 
into painful 
areas, group will 
shrink av/ay 
defensively, and 
the session comes to 
to a halt 

Leader should not 
indicate what 
actors are to do 
or say, nor what 
he thinks is a good 
solution 

Pupil may feel he 
will be condemned 
for acting a 
"disapproved" role 

Can'be overused, 
but must be 
familiar to. 
to be most ef­
fective 



i 

D"RAIIATIZAT10N: Roleplaying Follow-up 

Description and Organization 

Roleplaying Follow-up 

Re-enactment 

Role playing acted out with 
same players or with a differ* 
ent sets of actors using 
suggestions of the class to 
solve problem or improve 
handling of the problem 

Role Reversals 
Begin role-playing scene by 
player talcing role of persons 

i different from himself to help 
,ji him understand how that person 
^ may feel. Later the roles 
* reverse so each will play 
own role 

Soliloquy 
Actors have opportunity to 
step out of roles to tell 
audience abo-at real feelings 

Appropriate Use 
Areas - Groups Examples Advantages Disadvantages 

Relationships Manners to use when 
eating out 

Application of new 
learnings (Immediate) 

Students may be bored 
with repetition if 
acting is not good 

dating 

Teen Problems 

Boy take role of girl, 
girl play part of boy 
Parent play role of 
teen and teen take the 
part of the parent 

Gain insight of others May find part hard 
to play effectively 
or realistically 

Relationships Family council Usually a dynamic 
experience as audience 
shares experience and 
feelings 

Time consuming 



DRAI-mTIZATION; Minute Drama, Skit-Script 

Description and Organization 
Appropriate Use 
Areas - Groups Examples Advantages Disadvantages 

§ 

An acting situation in which 
I to 3 class members are 
given very short scripts to 
read and to give appropriate 
action* (may be memorized or 
rehearsed) 

Dialogue(s) may contrast two 
or more methods or procedures 

Used to teach or emphasize a 
principle 

May follow, or be followed by, 
discussion 

Should conclude with a state­
ment or review of principle 
or principles 

All seven areas 

Day school and 
adults 

F.H.A. 
1« Meetings 
2. Degree work 

To show different ways 
of meeting problems 
and working out solu­
tions as follows: 

Behavior of children: 
Eating problems 
Agressiveness 
Independence 
Sensitivity 
Competition 

Family disagreements 
on use of car, hours 
for dating, freedom 

Selection of: 
Balanced diet 
Clothing 
Furnishings 
Pictures 
Doctor 

Methods of working and 
organising time 

It is objective; hurts 
no one's feelings 

May give shy students 
seIf-confidence 

Saves time (short) 

Interesting method of 
I approach or review 

Easy 

Stimulates discussion 
by students 

May be prepared by 
students* groups or by 
teacher 

Takes thoughtful 
preparation and skill 
to bring out principles 

Persons may not por­
tray character most 
effectively 

Can be over-used 

Some skits may have 
ready-made answers or 
be merely sugar-costed 
subject matter 
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PPxAIIATIZATIONS; Pantomine 

Description and Organization 

A variation of role-playing, 
differing in that characters 
«do not talk and gestures, 
facial expressions, and vivid 
action takes place of uords 
in the portrayal of situations 
and character roles 

T̂ 70 types: 

Brief pantomine requiring 
2 or 3 characters in a 
carefully selected 
situation 
Longer pantomine requiring 
unobserved announcer who 
briefly describes action 

Appropriate Use 
Area - Groups 

> 
»••» 

All areas - to some 
extent 

Relationships 

Examplei 

Demonstration of "Do*s" 
and "Don't"s" 

Pantomine of some 
dating types as: 
Clinging Cleo 
Beauteous Betts 
Glamorous Gus 
Ilade-up Hatty 
Needlesome Ned 
Jealous Jed 
Amorous Art 
Boisterous Bob 

Advantages 

Can express one*s 
feelings and actions 
without words 

Adds variety to role 
playing 

Requires little pre-
preparation after the 
narration is written 

Disadvantages 

Situations may not be 
clearly understood 
Sind might become boring 

If '̂ flrration is required 
it Qoes require some 
skill to write 
interestingly 

I'iiill.-^.^...j !•:..„•.£,•.• ^.•..j-.,...*u..-<:ii.i>..r.h.v^.....,.,.:.• . K . 1 . - ^ . ,,^ ... •«, I'/.tlll.u.jjUi-AVi '^ _ , 
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GAI-ffi PLAYING AND JINGLE WRITING 

Description and Organization Appropriate Use 
Areas - Groups 

G3sample8 Advantages Disadvantages 

Game Playing 
Competition among individuals 
or groups of individual to 
facilitate learning 

Determine whether individuals 
or teams will compete 

Set up rules of game 

Plan subject matter to 
cover 

j> Explain game, divide into 
I teams (if needed), play 
game 

Summarize material 

Jingle Writing 
Creative, writing of rhymes 
Steps in using: 
1* Assign topics that 

jingles might cover 
2« Encourage practice 
3* Explain that no special 

organization, structure, 
or talent is needed 

Use to add interest 
to certain aspects of 
classwork, such as 
learning ncv7 term** 
inology, or modifying 
undesirable work 
habits 

To summarize or 
review information 
previously covered 

All areas 

Used to emphasize 
important points in 
a lesson and to 
develop creativity 
in students 

Card Games 
1. What would you do? 

cards describing 
situation, studenî  
tells what she 
would do 

2. Matching questions 
and answers or 
terms and 
definitions 

Team or Group Games 
!• Football or 

Baseball 
2, Relays 
3* Spelling Bees 

When grandma washed 
she used a board 

That's where auto-' 
mation scored 

Where she did rub, and 
scrub, and squeeze 

Now we push buttons 
with great east, 
(Laundry Unit) 

If the old woman who 
liv^d in the shoe 

Had taken home 
economics she would 
have known what to do 
(Time Management) 

Provides student with 
opportunity to see 
familiar material ir̂  
a new light 

Sometimes motivates and 
sustains interest and 
increases retention 

Everyone likes to play 
games 

Helps students remember 
important points 

Helps students develop 
a sense of rhythm and 
the ability to manip­
ulate X7ords 

Provides personal 
satisfaction 

Bright students may 
surpass others in 
class 

One wrong answer 
eliminating games 
defeat purpose 

Time involved may 
overbalance learning 
that takes place 

Values of competition 
as motivation for 
learning questioned 

May be difficult to 
motivate students 
to write 

May take more time 
than is warranted by 
the value received 
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SUPERVISED STUDY 

Li 
t 

Description and Organisation 

Students work under super­
vision on teacher-made 
assisntucntij, student-
initiated activities, or 
individaul projects 

Types in Use: 
Common Assignment •• where 
level of achievement is 
relatively equal, silent 
reading Qiiided by questions, 
study £5uides, or points to 
look for. When pupil 
encounter difficulties 
teacher gives aid (diagnostic 
and evaluative help) 

Achievement-level Assignment 
Organising assignments at 
three or four levels of 
difficulty. Requires 
thorough familiarity with 
students and materials. 

Flexible individual assignments 
Students responsible for 
choosing among various 
activities. To be effective 
assignment must incorporate 
a broad range of activities 
and must provide for student 
initiative to operate in 
selecting then. Minimum 
core may be required from all. 

Appropriate Use 
Areas - Groups 

Used when class does 
not do homework 
effectively, when 
references are scarce 
and when the search 
for information needs 
guidance 

Any area where 
references arc used 
and where written 
information must 
be used to gather 
facts 

Examples 

Studying the charac­
teristics of children 
from one to six 

Using references to 
determine the chemical 
nature of man-made 
fabrics 

Studying the influence 
of history on costume 

Determining factors 
necessary in selecting 
flatware, glassware, 
dinnerware and table 
linens 

Studying how indivi­
duals differ 

Advantages Disadvantages 

Meets varying needs and 
interests of stu<?i.nts 

Helps pupils acquire 
individual skills and 
work methods 

Give students help 
when they need it 

Loses its value 
unless well planned 

Some teachers do 
not really supervise 
or direct study 
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THREE - DIMENSIONAL MATERIALS: Exhibits 

Description and Organization 

Exhibits continued 

Appropriate Use 
Areas - Groups 

J. 
ON 
I 

Examples 

I iCf'•*i•J!^•'^^j'•'^^''^•^ill\t^'-^*-'i•l >-•••••••'"-fl\i'^l.,.K\ffA^j.LA jwtf^ . l j^•<^, . ,^ .«• . . i>. . . „ i .* , j . j ^ ^ ^ . i 

Advantages isadvantages 

E»*hibits or movable 
displays give a 3-D 
perspective 

May help increase in< 
tcrest of girls in 

homeroaking classes 

Hay be a moans 
through which girls 
develop initiative, 
creativeness, re­
sponsibility, poise, 
ability to meet 
people 

... ^ . - , - . ^ . > . . j . j ^ . i — . ^ » . . nj^u^yiJll 
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THREE » DIMENSIONAL MATERIALS; Mobile, Dioramas 

Description and Organization 

A mobile is a group of objects 
or pictures suspended from an 
elevated point that illustrate 
a particular objective or 
objectives 

In a diorama, models and objects 
are arranged against a bact-
l^round painting, to create a 
Tihrce-dimensional effect, 
giving the illusion of a natural 
se t t ing* 

Appropriate Use 
Areas «» Groups 

Al l a reas 
Any grade l eve l 

Examples 

For which vocation am 
I suited 

Vitamin display-

Wardrobe selection 

Safety Hints 

Daily time schedule 

Suggestions for family 
recreation 

Dioramas will adapt 
to areas of 
food 
home furnishings 
home care of sick 
clothing 

Advanta;jes 

Provides for pupil 
participation 

Adds Interest and 
variety 

Digadvant^gfi^ 
May take too 
much time to 
prepare 

May not be placed 
to show to best 
advantage 

Requires a certain 
amount of artistic 
ability 

Excellent for ex- , 
hibits, fairs, clinicq 
or classrooms 

Gives illusion of 
reality 

Conveys information 

L. i l i ( .„ i£^Lt. i i IT uljiui. .,> 
f.l lILtl U^tCUi4, .JLJ ! »,M 
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THREE « DI^aENSIONAL mTSRIALSt Puppets, Boxed Lessons 

Description and Organization 
Appropriate Use 
Areas •» Groups 

A puppet is a doll representing 
a human being, animal, or 
fictional character* These 
figures arc manipulated or 
moved by wires or strings or 
by hand 

Especially in Child 
Care and Relationship 
units 

Adult Education 

Best suited to brief 
crisp playlets, full 
of action 

I 

CO 

'Boxed lessons consist of all 
the Eiaterials required for the 
complete teaching of a lesson 
or unit 

Examples 

Characteristics of 
children 

Social and Family 
Relationship experi« 
ences. 

Boxed lessons best 
used for all areas 
requiring extensive 
materials 

Selecting books for 
for a child 

Fabric selection 

Selection floor 
coverings 

Advantages, Disadvantages. 

Flexible enough to 
suit the experience 
and abilities of 
students 

Teacher can tailor 
Che puppet show to 
fit the requirements 
of the learning 
situation 

Give students an op** 
portunity to project 
inner emotions 

Stimulates interest 
and is very enjoyabl^ 

An effective v/ay to 
store three-diraensiorl 
al materials related 
to specific lessons 
or units 

Saves time collecting 
dittoed tests, study 
guides, printed 
references, and 
visual aids related 
to lesson or unit 

Increased efficiency 
in teaching proce­
dures due to organiaed 
thinking and develop-j 
ment of scope and 
sequences* 

Takes time to 
make 

Requires a certain 
artistic ability 

Difficulty in 
• storing many boxed 
lessons 

Requires time to 
set up the plan 

Unless detailed 
labeling is done, 
a specific item 
may be difficult 
to locate. 



FIAT MATERIALS: Graphics 

Description and Organisation 

Graphics refers to the arts by 
which we express ideas in lines 
pictures9 sketches, <liagrams« 

Diagram is a drawing v/hich 
makes use of lines and conven­
tionalized and geometrical 
symbols, has no pictorial 
elements, and portrays the 
structure of its subject. 

Graphs use dots, lines, or 
pictires to present inter­

im related statistical information 
vo 

Types of graphs 

Line graphs are used in record* 
ing continuous data. Lines 
may be drav7n to connect each 
point where measurements are 
indicated. 

Bar graph consists of a simple 
series of vertical or hori­
zontal bars of unequal length 
bu*: constant width 

Appropriate Use 
Areas - Groups 

Graphics are used in 
all areas and with all 
groups, but simple 
graphics are especial­
ly effective with the 
slox7 learner. 

Examples 

Graphs are effective 
means of presenting: 
factual information 
in condensed suramary 
form 

Quantitative informa­
tion ̂  

Clarification of words 
or syrobols 

Steps in a process 

Relationships 

Classifications 

Organization of 
information 

Commercial clothing 
construction pattern 
guides are exan^les 
of diagrams 

Advantages cf 
Graphic;? 

Disadvantages 
of Graphiejs,^ 

Line graph of food 
consumption trends 

Promotes correlation 
of information 

Promotes organization 
of past experiences 

Accurate and brief 
presentation of data 

May substitute for 
real articles 

Create interest and i 
attracts attention | 

j 

Clarifies ideas j 
j 

Illustrates facts 
which might otherwise 
be unnoticed i 

Bar graph showing j 
percent of students who 
include major food 
groups in their diet 
over 7-day p(??r.iod 

May be poorly 
done and reused 

May requir". more 
time than teacher 
feels desirable 

May not be used 
effectively 

May be hard to store 
and keep attractive 

I4ay lose effect­
iveness if 
displayed for 
long period of 
time 

May require too 
much explanation 

Commercial ones 
may contain too 
much advertising 
and may not be 
suited to the 
problem 

^lUmummim MiiiiiiiiiiiiiiHiii f niiMiriiiiiii tn, f nidtitî fmi , . • • • ^ - , , , ^ . . •ALw . . . i - . f [ft I I I — - " " • ' ' • " • ' • " " " " " * • " " * ' ' • ' • ' " " ' " ' • ' " • 
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ELAT MATERIALS: Graphicicy 
Advantages 
of Graphics Description and Organization 

Appropriate Use 
Areas - Groups Examples 

Disadvantages 
' of Graphifca— 

Graphs continued-
Circle or pie graph » the entire 
area of the' cii-cle is divided 
into segments representing a 
percentage of total area, 

A poster is a relatively large 
illustrated card or sheet of 
paper 

? 

Used when desirable to 

Show relation of parts 
to the whole 

To show inside of 
objects and how they 
operate 

Show enlargement of 
small parts that 
cannot be easily seen 

Show finished products 

Stimulate action 

Attract attention 
or advertise 

Circle Graph represent 
ing family's food 
expenditures 

Poster showing cuts 
from side of beef or 
pork 

Poster shov;ing working 
parts of refrigerator 

Poster showing layers 
in a grain of wheat 

Poster showing house 
plans 

Poster showing safety 
rules 

Poster shox̂ lng 7 areas 
of vocational horaemak-
ing program 



y»tw*'w«w-wiw't»<w»i;>«'i»i'r'iwwiww»'w*»wwwiit^^ w<-M^i»twyw>i»wwi)rttw>8\wamwfw^^ 
• ••*yi|iw<ir<K»y*<i"t'^M 

• FLAT MATERIALS; Graphics 

Description and Organisation 
Appropriate 
Areas •* Groups Examples 

Advantages 
of Graphics 

Disadvantages 
of Graphics 

Charts combine drawings, word^ 
and pictures in an orderly and 
logical manner. 

Types of Charts 

Progress chart show consecu­
tive steps of progress and 
indicates how many steps an 
individual has completed. 

Flow chart shows sequence of 
time or a process. 

Tabular chart illustrates 
sequence in development of a 

I process or arguments for and 
against something. 

Tree Chart using roots or 
branches representing parts 
of the tree trunk*. 

Progress chart for 
clothing construction 
classes 

Flow chart showing 
correct procedure for 
making a bed. 

Tabular chart on 
homo ownership 

Branches of tree 
represents various 
home economics 
professions 

Continued from 
advantages of 
graphics 

Continued from 
disadvantages of 
graphics 



I'LAT MATERIALS; Flip Charts/or Cards. Cartoons 

Description and Organlzatiuh 
Appropriate Use 
Areas •* Groups Examples Advantages Ml&&S}£aiU:&SSiaL 

Flip charts or cards are / 
opaque material of uniform 
size which are hinged, pl^c^d 
on easel« and flipped In̂  
succession* 

llfxy use discarded wallpaper 
saciple booU, or a large note 
book set up like an €̂ asel or 
a map head on a stand insert­
ing large sheets of, paper* 

Cartoons use pictorial 
representation, often in 

, exaggerated formj to get a 
^ message across quickly and in 
' good humor. 

All areas, especially 
in the home furnish­
ing units for mount­
ing samples of draping 
and upholstering 
fabrics* 

Selection of 
clothing 

Proper arrangement 
of storage space 

Can be adapted to all 
levels of learning 

Slow-learners enjoy 
easy-to-understand 
cartoons 

Using Dennis the 
Menace in Child Care 

Many cartoons would 
be good in relation­
ship areas 

It adds interest and 
variety by telling 
a story in pictures 
when presenting in­
formation. 

A good way to store 
charts 

Presentation of a 
sequence 

Are compact and have 
attention-getting 
qualities 

Presenting human 
relations situations 
in an impersonal 
manner 

Can illustrate good 
and poor techniques 

May be difficult 
to find appropriate 
pictures 

Require room to 
store 

Cartoon may require 
interpretation 

May oversimplify 

May appear to 
represent the 
attitudes of all 
members of a group 
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FLAT î iATERIALSt Photographs and Pictures. Duplicated Materials 
Appropriate use 
Areas - Groups Description and OrRanizatioR Examples j(idvanta©aa. -Myadvantagas-

I 

I 

Photographs and pictures are 
exact copies of object, 
people, and events. 

Black and white pictures and 
photographs are good but 
colored pictures and photo­
graphs brirg out more detail 
and depth 

Duplicated materials are made 
on a machine used to create 
an exact copy of a drawing, 
a printed page, etc. 

All seven areas of 
homemaking 

Adult classes 

Especially good for 
bulletin boards, food 
and clothing illustra« 
tions 

Pictures explain 
better than readings 
for slow reader 

Duplicated materials 
are especially good 
for the slower 
student 

Child care: 
Show size of Child­
ren 

Food: 
Good foods in color 
China, linens, 
silver 

Housing: 
Furniture arrange­
ment 
Styles of housing 

Assignments 
Summary sheets 
Tests 
Information sheets 
Forms 
Reports of group work 

Inexpensive, plenti­
ful 

Close-up view for 
study 

Large group can see 
same picture at same 
time 

Concentrate group 
attention 

Does not allow 
for individual 
study 

May not present 
one clear idea 

iSaves time-

Each pupil may have 

his own copy for 

! study and future 

! reference 

Could be expensive 

Might be used in 
place of a tech­
nique that could 
result in more real 
learning 

May be used in place 
of reference books if Additional copies 
|none available might be inconveni-

,ent to store 
•May be used -o sum-
niarize learnings 
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JEI AT MATRRTAT^qr Bulletin R̂ oairc- or Tackboardy Flannel Board, Hagnetic Board, Chalkboard 

—Dasjciription and Qxgavlsslxxi 

Bulletin boards or tackboardj 
are usually made of cork, 
soft xyood, cellotex or 
similar material. Is used 
to display visual material. 

A flannel board may be made 
from a lightweight board or 
other rigic' material that is 
covered with flannel or 
another fuzzy-surfaced-fabricj- project. 
Materials such as felt, 
flannel, sandpaper, and 
suede adhere to the surface 

Illustrative objects may be 
, cut directly from such 
u material or a small sensitisf* 
« ing strip may be attached to 
the back of other materials. 

Magnetic boards have a 
metallic base. Pictures 
and objects pasted or 
mounted on small magnets 
will adhere to the board 
and can easily be moved 
about• 

^ chalkboard is a board, the 
surface of which may bo made 
of slate or plastic or 
treated wood, upon vjhich one 
may write or draw with chalk] 

Appropriate Use 
Areas - Groups 

A good board display 
-G used to arouse 
student interest, to 
develop efficiency, 
and follow up other 
teaching aids 

May be used in all 
areas of home eco­
nomics FHA, adult 
v/ork, and home 

.E?;am;!;>3.,e.i 

How to set the table 
properly 

Importance of color 
in the home 

Appropriate wardrobe 
for lv2,gh school girl 

Room arrangement 

Wise use of time for 
a high school girl 

Selecting a vocation 

Advantages 

The chalkboard may be 
used for: 
explanations 
drav/ings 
summary 

Arouses student 
interest 

Develops subject 
matter 

Used for follovz-up 

Students may make 
contributions 

Presents opportunitjj' 
to help pupils to 
show initiative; 
cooperativeness, 
creativcness, and 
responsibility 

Develops good art 
principles 

Disadvantages 

Lack of pertinent 
illustration 

Material may not 
be changed fre­
quently enough 

Poor if unat­
tractive and 
unorganized 

May be poorly 
located or 
lighted 
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PpnTRrrTON MATERIALS; F i l m s t r i p s J S l i d e s f Opaque P r o i o c t i o n 

ui 
I 

Description and Orcanization 

^ filn^strip is a series of 
transparencies mounted to be 
shovvn in sequence, 

A slide is a singly mounted 
transparency, 

Filmstrips and slices may be 
accompanied by script or 
record 

An opaque projection is a 
projection of any flat 
nontransparent visual 
material. 

A p p r o p r i a t e Use 
Arpnn - firmips 
Used for all grade 
levels and all areas 

Used to; 
Stimulate discussion 

Introduce or review 
a lesson or unit 

Give detailed instruc­
tions 

Promote retention of 
knowledge 

Reinforce, supplement 
or introduce a demon­
stration or a field 
trip 

Heighten interest 

Gain insight into the 
problem under study 

E'?rnTr>pl P R 

Baby sitting 
Toy selection 

Foo:l Dishes 
Kitchen arrangements 

Opaque projector can 
transfer outline 
material to the 
chalkboard or a large 
sheet of paper. 

A diagram shov/ing 
p a r t s of soi'/ing 
machine 

Management of family 
income 

Advantagp? 
A large group can 
see the same pictur^ 
at the same time 

A picture can be 
retained on the 
screen as long as 
it is v/anted 

The details of the 
enlarged picture 
can be readily 
studied 

XLi&adŝ antages 
The fixed sequence 
in the filmstrip 
makes it less use­
ful than slides or 
opaque picture for 
certain teaching 
aids 

Adequate darkening 
of the room may 
be difficult to 
achieve 

Since the room is I Pupils may not 
darkened, attention, be able to take 
is focused on the 
projected pictures, 

Relatively ine:;-
pensive 

j notes 

\ There is not always 
: time for individual 
study 

! Filmstrips and 
slides are subject 
to damage by use 

• The opaque pro-
; jector is not 
; universally avail­
able 
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PROyECTION mXERIALSg Overhead Projections 
Aooropriate Use 

Description fvnfi .Qrganigatia AV??as - Groups . 

^^ ov<5rhead projector, wh:lch 
consists of an open glass 
plate with a mirror above itj 
permits a teacher to face 
her class while illustrating 
a point* 

I 

ON 
I 

Could be used in'̂ all 
honomalcing classes 

Used tot 

Present information 

Analyse and review 

Prepare quick exer­
cises in evaluation 

Learn identification 
of symbols 

Listing summary 
points 

B;:atnples.. 

Furniture arrange-
ment 

Arrangement of wall 
accessories 

Winf'.oi? s t y l e s and 
parts of v/indow 

!4utritional value of 
fooc's 

•Agvantageg Pisadvantages 

Teacher can face 
the class while 
using the overhead 

Normal classroom 
lighting can be 
used 

Identification of 
important items 
easily done I'/ith a 
pencil as a pointer 

Complex ideas can 
be shovm in various 
parts or stages by 
use of overlays 

Can v/rite directly 
on transparency 
during presentation 

Colors can be used 

Teacher can select, 
design and arrange 
his own material 
for a given lesson 
before class 

Transparencies can 
be saved and used 
again 

Marks can be removec 
aftd t^fWnsparencies 
can be re-used 

Expensive 

May be difficult 
to prepare 
transparencies 

Projector may be 
inaccessible 

Need a screen for 
best results 

Teacher may feel 
insecure if lack­
ing in ability to 
write and drav/ 
artistically 
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PROJECTION MATERIALS; Motion Pictures 

ascription & Organization 

Motion picture is a con­
tinuous length of filia 
containing sound and 
motion. 

I 

in 

Appropriate Use 
Areas - Groups 

Used in all areas and 
at all levels, 

XjQQd tor 
Av/al:en or strength 
in t e re s t 

Develop broader 
understanding 

Av/alcen des i rable 
a t t i tudes 

Supply information 
needed for problem 
solving 

Develop first stages 
of manipulative or 
3'..dgncnt ability 

Provide common exper­
iences as a basis for 
discussion 

Escannles 

Care of tlie Hair 

Safety in the Home 

Quick meals from 
a freer;er 

Learning to understand' 
Children 

Advantages 

Provides more learn- Incorrect and 
ing in less time 
and better retentio^ concepts may be 
of v;hat is learned 

Disadvantages 

undesirable 

Stimulates other 
learning activities 

Facilitates think­
ing and problem-
solving 

Communicates facte | 
or demonstrates j 
procedures > 

Compels attention 

Can bring distant i 
past and present ; 
' into the classroom j 
t I 

i Arouses interest 
i 
r 

I Can present a 
I process that cannot 
be seen by the 
human eye 

Provides an easily 
iTcproduced record 
of any event or 
operation 

obtained 

May be expensive 
unless borrov/ed 
or rented 

Not always possible 
to preview a film 

Problems may arise 
in operating the 
projector 
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CTTHRR ATIDTO - VISUAL AlOSf X^ip? Recording 
Appropriate Use 

—.. Aroas - Grouns Description & Organigat 

Tape recording is a 
recorded sound on a 
magnetic tape* 

I 

? 

Areas, -' Growps 

Used to: 

Suggest standards 

Collect data (can use 
for absent students) 

Develop listening 
ability 

Provide vocational 
and professional 
guidance by recording 
advice of leader of 
a profession 

Improve ssyeeching 
ability 

Used for calving 
directions 

Used for group 
discussions 

g3;aTiiplgs 

Areas -especially 
relationships 
child care 
management 

Could be very cha7<4 
lenging for gifted 
student 

Advantagaa, DisadvAn-eagoc 

Can be played over 
and over 

Can be pre-edited 
and evaluated 

Adaptable to large 
and small audiencesi 

i 

Conserves resourcesj 
of qualified in^ '• 
structors 

Motivates student 
through a new c.p-
iproach or a differ-1 
ent voice : 

I Tape recorders are 
;simple to operate 

Can record programs; 
for use in class 

Limited to the 
audience's 
understanding of 
tvords 

Equipment cost 
relatively high 
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OTHER AUDICVVISmL AIDS? T G l p v i s i o n 

i 

Description & Organization 

Television is a device v;hich 
projects pictures on a 
television screen for educa­
tional purposes. 

Te"* 2vision programing has 
for its goal the meeting of 
community needs in and out 
of school. 

Television stations are 
locally owned and operated 
by educational institutions 
and organizations. 

Appropriate Use 
Aygftg - gypups... 

Any age and all 
grade levels can use 
it 

Ssccellcnt' for demon­
strations, appro­
priate styles of 
clothing or child 
care 

Can be used in all 
of homemakitig 

E:rar.)p1f?R 
Foods demonstrations 
can be given 

Arrangement of equip­
ment and step by 
step procedure may 
be observed 

Summary charts may 
be given with recipes f 
or other information 
to be copied by the 
viev/er 

Advantngps 
Partial solution 
for the teacher 
shortage 

An effective educa 
tional medium 

Time and talents 
of classroom 
teachers is redi­
stributed over a 
wide area 

Adds variety 

Can teach a larger 
number »7ith fewer 
teachers 

Hi sndyrantagoG. 
Television sets 
are not available 
to all 

Expensive to put 
on programs 

Classes are 
limited 

Difficult to plan 
for classes 



•QIHiBR AUPIQ - VIglV\L hlHS. 
Description & Organizatior 

Programed learning is a 
tusion of learning and 
testing through a series 
of questions and answers 
presented by teaching 
machines or progr^imed 
textbooks 

? 

^rggiraTHQ<l Lg^yniy^o. 
Aopropriate Use 
Alreas - Groups 

Used v;hen groups are 
large and individual 
ability is varied 

Very effective for 
slov; learner since 
program can be pre­
pared to give clues 
to ansxvers 

g?!;(^nploo 

Learning of equiv­
alents in measuring 
fooc: 

Advantagi^s. 

Presents•material 
in smally simple 
steps and logical 
order 

Requires student 
participation 

Informs student if 
answer is right or 
wrong 

Pis ad van t a g g a. 

Limited areas 
of learning can 
be used 

Better suited to 
certain fields of 
subject matter 
than to others 

Preparation of 
programed materials 
is time consuming 

By immediate confi:^ 
mation of student's' Can not handle 
work gives hin | human element of 
pride in his work i teaching 
and helps him 
retain the right 
answers 

• Encourages student 
' to give right 
answer at first try 

Alloivs each student 
to progress at his 
own pace 

Teacher can devote 
more attention to 
individuals since 
he is freed from 
tiresome routines 

Kelps prevent cheat­
ing since ansv;er 
can not be chA,iged 
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READING ?.''ATERIAL 

t 

t 

Description StOraanization 

Reading is one of the 
main chr̂ r.nels foi obtain­
ing information 

Text and reference books 
provide a carefully 
organised, common core of 
experience for a class. 

Magazines contain current 
information on 3. variety 
of subjects, 

A local newspaper contain.̂  
information about commu­
nity affairs 

I'lany sup^lemeiatary read­
ing materials have ac­
curate and diversified 
information. 

Library materials in 
school and public facili­
ties arc good sources of 
information. 

Appropriate Use 
Ayeaa - Grouiis 

Can be used for all 
areaj 

The gifted student 
v;ill often enjoy 
reading, understand 
what he reads and 
read faster 

A slov/er s+^dent is 
more dependent on a 
textbook for ideas 
and escpression 

Select references for 
different levels of 
ability 

Examples. 

Determining food 
preparation terms 

Reading implication 
of new textile label* 
ing law 

Overnight assignment 

Advginte^ges 

tiftsimm ..W„,....J.ii.,....,..w..,.ui.>...,w.. 

I 

I 
; 
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Aid to teacher 

Aid to student 

Different reading 
materials can be 
supp 1 emen t ary 

Written by an 
authority 

Can be used to 
gather information 
to solve problems 

Pupils are in thr» 
habit of using 
references for 
stuc y'ing 

A text is an organ­
ising and unifying 
influence 

Saves time for the 
teacher 

Pi s adî ant ages 

Can become a 
crutch and narrow 

. curriculum if 
i followed rigorously 
'• from day to day 

Reading material 
nay not be on 
level of student 

Home Economics 
library may not 
have up-to-date 
reading materials 

Not sufficient 
reading materials 
in department 

Expensive 
(especially text­
books ) 

Often used 
ineffectively 

Single point of 
view expressed 
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FACTORS TO CHEQC IN EVALUATING 
DEPTH TEACHING 

Mrs; Kelsay 
Louise Bennett; Reva Bishop, 
Nancy Fohannon, Bessie Covington 
Evelyn Ensor, Noretta Hampton, 
Mary Alice Lay^ Bsta Tackett 

Agreed on by University of Kentucky, Education 687, Sumner 1964, 

I 

Factors 

1, Are pupils working toward a recognised 
goal which is based on individual ex« 
periences and needs? 

2. Are pupils of all levels challenged? 

3, Are pupils developing good work habits 
and using tine and energy wisely? 

4, Are pupils applying previous learn­
ings? 

5. Are all pupils participating in acti­
vities 

6, Do pupils develop and apply generali­
zations 

7m Are pupils using up-to-date resource 
materials in line twith their abilities? 

8, Are pupils continually.evaluating 
progress? 

Yes No Evidences 

• 

We achieve greater depth when v/e teach for an understanding of not only "how" and the "what" but also 
the "why," 

•l-VlliV'' •••'•-I''*--'JJ.-^i-> *-• V. 
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Efficiency Factors and Production Goals for Vocational Agriculture 
Enterprises in West Virginia. 

McGhee, Claude 
West Virginia Univ, Morgantown. Dept of Agricultural Educ 
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^WOCATIONAL AGRICULTURE, *FARM MANAGEMENT, 
-̂FARM ACCOUNTS, 

The efficiency factors and production goals presented are for use by 
vocational agriculture teachers and other agricultural personnel. 
They may be used at high school, young farmer, and adult farmer 
levels because all three groups are concerned with farm management 
and agricultural production. The author consulted with agricultural 
college staff members in developing the material. Suggestions for 
using the information, setting production goals, and analyzing the 
records, and a definition of terms are provided. Efficiency factor 
tables and other information are given for the following 
enterprises--baby chick and laying hen, broiler, beef cattle, sheep, 
dairy cattle^ crop, and potato. A list of factors affecting 
different enterprises, a comparative analysis of enterprises, an 
analysis of the 1959 county agriculture census, and instructions for 
a farm comparison analysis are included. (JM) 
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Ptgpose 

Efficiency may be defined as "effectiveness in production." Many 

factors mast be considered when determining ef feciency in the production 

of farm commodities* 

'Sbia ' material has been developed for the use of vocational agriculture 

teachers and other agricultural personnel* in TUfcst Virginia. We normally 

associate efficiency factors with both farm management and production, 

iihich to many people, are combined into the teim "operation of a successful 

farm business"* Since day, young, and adult farmer groups are vitally 

concerned with both phases, the material presented herein may be used with 

the three instructional programs* 

Many times people must be properly motivated before a sound program 

can be launched. These efficiency factors, when properly used, can often 

serve as a motivating stimuli for improved farming programs among the 

students. 



SUGGESTIONS FOR USING EFPTCIENCY FACTOHS 

3. 

k. 

5. 

1. Be thoroughly familiar ivith the terms and measurements used in the various 

enterprises* 

Do not attempt to completely analyze an enterprise for efficiency factors with 

first and second year students. liTork into it gradually. 

Stress the importance of sotting a high goal# Vocational agriculture stud­

ents should be able to double or triple many existing production averages. 

Shotr/'class members havj specific efficiency factors will affect profit or loss 

on a given enterprise. 

Use production records of former outstanding vocational agriculture students 

as a means of encouraging increased scope and increased production of present 

students and other class members. 

6. Approach efficiency factors from a positive standpoint. Don't feel that 

it»s a necessary evil. Students appreciate knowing what vdll be expected 

of them in order to reach certain prescribed goals. If students are shoiim 

practices that vdll lead to success, they are more apt to direct their 

efforts in paths that vdll bring them close their anticipated goals. If 

one uses efficiency factor analysis properly, his teaching will be easier 

and more Effective. 

7. Encourage class members to discusfi their production goals and accomplishments 

with their parents, fellow students, and neighbors. Much good can come 

from comparative analysis with fellow students and other farmers in the 

community. If a student h7,s done a good job, he is proud of it and no rks 

for even greater achievements. Then, too, it has a desirable effect on 

other students who have fallen short of theix- expectations. On pages 29 5 

'/'•^ _i 31 3 and 32 you will find farms that msy be used for comparative 

analysis of certain vo-ag enterprises. 

It has been the feeling of Tnany tha-t hhe yo^wg and o/lul h. .€!̂ rm<%r gxvmpn 
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would be hesitant about a comparative analysis* Hoirever, some states (Mary-

land)have found that the adults are just as eager to locate their place on 

the profit "totem pole" as the day students. Maryland has not particulaiy 

encouraged this comparison but has found that they automatically find them­

selves comparing dollar results for various farm enterprises. 

For complete suggestions concerning the use of other vocational agriculture 

forms, see "Suggestions For Using Vo*Ag Record Book" by W. H. dayman, 195U 

State Department of Education, Charleston, West Virginia* Mimeo 10 pp* 
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:»^TKO0UCTION 

Today we think of farming as a business as well as a way of life. A good 

fanaer wil3 a l w be a good business man. The farm has experienced many changes 

during the past two decades. Thes changes have brought enrichment to those 

farmers that accepted them as a trend toward better living by demonstrating 

their ability to make sound managerial and productive decisions that would improve 

thfiir faim income. 

Too often the students success is measured solely in terms of yield per acre 

or the production per animal without regard to certain other factors that con­

tribute to the labor income. There may be practices that could very easily be 

applied to an enterprise which if/ould increase the profit a student would receive. 

Then, too, there may be practices that could be eliminated thus improving pro­

duction and labor income. 

Vfe must first get the student intorsi-ted in his business. We should never 

assume that all farmers should .:!roducG 100 bushels of com per acre. This der* 

pends on the farmer himself - v/hat he is doing, his management ability, etc. 

These practices can make the difference. For teaching purposes,we need to know 

exactly what he is doing. Through comparative analysis, the student can discover 

his weaknesses and through action on the part of the student and teacher, specific 

corrective measures can be employed to improve the productive income of the farm 

business. 

The problem of making decisions faces the farmer constantly. Some problems 

are easy to solve based upon past experience. Other problems, due to existing 

circumstances and the lack of past experience, are more difficult. Sometimes 

the farmer is forced to make a decision and take action. 

The above reasons furnish sufficient evidence that certain goals and 

efficiency factors are needed to borve as a guide in analyzing farm €in:t«a-ppr3 noo. 

It is theapira.Qn„ of tho writer that, tho s+.̂ aidat-la e»+.. for tbft varnoiis effic-
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iency factors enable the student to make a critical comparison of the results 

obtained from his enterprise with those of "superior" and "good" farmers in his 

community. 

All businesses should have a goal, and the business of farming is no ex­

ception. Also, all business people should establish an index, above which we 

find profits and personal satisfaction. The different rates of production are 

herein set up to give you an index for your production. You will find three 

columns in i/rtiich is listed the superior, good, and state average production. The 

"superior" figure is representative of the production received by the leading 

farmers of the state and the "good" column is designed to show the production 

of the above average farmer. State averages are all taken from census data 

or from other sources that may not be available in your school. The state average 

in many cases, is below vhat you would expect in your community or county. For 

that reason, a column has been provided for county averages, which should serve 

as a more reliable figure for local conditions. The next two columns are left 

blank for the student to calculate his anticipated proAiction goal and his 

final achievement. This information is recorded on Form 8 of the West Virginia 

Vocational Agriculture Record Book. 



SETTING PRODUCTION GOAIS 

The teacher must be sure that all students understand the importance of 

setting h i ^ production goals and by the use of sxxpeTior practices be able to 

approach or surpass them. The teacher must, also, have a sound philosopl^ of L 

superieory farm visits and practice this philosophy at critical times for a 

given enterprise, which will help the student to realize the value of setting 

goals and working toward their accomplishment through recommended practices. 

In 03«ier to make the production goals realistic as well as challenging, 

some class time should be devoted to a discussion of the production records of -

former students and of successful farmers in the area. These figures may be 

obtained by consulting the records of former students and by talking with lead­

ing farmers in the community. A chart might be prepared dividing production 

records into three groups; high third, middle third, and lower third. From 

these groupings, students should be able to determine their own production goals, 

taking into consideration their home conditions.-^ 

1. Bail, Joe ?• - Efficiency Factors and Prodaetjon Goals for Vocational 

Agriculture Enterprises in \Ve. t V-* rginia - 19^6 
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iiNAL]rZING THE RECORDS 

In vocational agriculture, we realize the importance of accurate record 

keeping. Record keeping, howevsr, will not have sejrved its full value unless 

some work is done in the area of record analysis* Bien, as a follow-up for 

the analysis, the teacher and student must agree on suggestions for improve­

ment. These suggestions will help the student to realize the importance of 

iising superior practices to obtain high production goals. Ifhen properly used, 

efficiency factors will assist you to discover the strong and weak poinds 

involved in the "doing" stage of production. This process should also help 

the vocational agriculture teacher to discover some of his own strong and 

weak points. «Just as the student is alert to discover areas of strength and 

weakness, so miist the teacher be alert and observstive for those areas where 

he can bolster his instruction whether on the farm or in the classroom to 

enrich the student»s learning through every day's satisf^ying experiences. 

It would be well for the teacher and students to provide charts and 

tables that will show production standards for certain enterprises carried .-*>>. 

the past five years. This would provide the student with a basis for formu­

lating his own goals* It seems to be advisable to start the freshman class 

out Tilth only a few goals snd progress into the more technical phases as the 

students advance in the vocational agriculture work. However, sraae first year 

students may have progressed sufficiently to work on iflore advanced efficiency 

factors. If you find this to be the case, then th«se pupils shoiild be en­

couraged to do so. 



DEFINITIOKS OF TEEMS 

Bfficiency Factors - A designated measurement of specific factors which affects 

the rate, amount or the economy of production of a particular enterprise. 

These should be tangible said specific measurements5 such as per.cent of chicks 

raised to 10 weeks; weight of pigs at ̂  daysj pounds of feed per pound of 

gain; etc. 

Efficiency Standard - A set rate of production, determined on the basis of 

experience or reasearch, which sets a maximum or minimum production rate for 

a given efficiency factor. Again a tangible statement of quality, quanitiy, 

proportion, or time. An example would be 200 lb, hog at 170 days (time), 

350 lb. feed per 100 lb, pork (proportion), 2G0 eggs per hen per year (quantity), 

etc. 

Production Goals - Goal^^ set for each efficiency factor for a given enterprise* 

These should be based en the home farm situation c.nd should be goals that are 

within reach yet challenging to the student. 

Pupil Goal - The goals set by the pupil for his enterprise based on his home 

farm conditions. 

Pupil Achievement - The goal which the sttidt;-it ?.chieved for a given efficiency 

factor. 

1. Joe P. Bail - Efficiency Factors and Production Goals For Voc_at4:95§i 

Agriculture Enterprises in %:< Virginia. 
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Table 1 

Efficiency Factor 

Efficiency Factors For Swine Enterprise 

Efficiency^tandard^ 

No. of pigs farrowed 
Sows 
caits 

% of pigs raised to 
weaning age 

Wb. of pigs at 2 wks, 

Wt« of pigs at 8 wks. 

No, days required to 
reach market wb. of 
200 lbs. 

Lbs. feed per 1 lb. 
gain 

Average gain per pig 
per day after weaning 
(̂ 6 days) 

1 

Superior i Good 
• • - 1 --

? i 

12 
10 

95 

10 

50 

IhO 

3.0 

1,6 

10 
8 

85 

8.5 

liO 

170 

3.50 

1.3 

¥• Va. 
Iriverage 

i I 
I 7ii 

7 

30 

County 
Average 

1 

i 

I 220 

5.00 

1.0 

Pupil's 
Ripil'sJ Achiems-
Goal ment 

i 

Swine Enterprise 

The efficient swine herdsman has breeding sows that farrow 9 or more pigs 

per Utter. At two weeks of age, pigs should weigh 9 lbs. each if the sow is 

piToducing well. He also raises 90^ of these pigs to weigh an average of h$ 

lbs. per pig at 56 days (8 wks.}. These same pigs may be made to gain at the 

rate of more than 1.5 lbs, per day to reach a desired market weigtit of 200 lbs. 

at lUO days of age. This will require efficient feeding as it will take approx­

imately 3.50 ibs, of feed to produce 1 lb, of pork. In order to meet these stand­

ards, approved practices of feeding and management must be followed, plus start­

ing out with well-bred animals. Records nnist bo kept if these factors are to 

be figured accurately. 
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Ssu^^ Bscords of a Swine ^terprise 

S£ticieDC7- fJastor 
JEffici^isy Standarc.; 

So. of pigs tojcrtmod 
Scms 
la i t s 

% oT pigs raised to 
msssajog age 

9t» of pigs «t 2 «ks. 

11%. of pigs ait 3 ii^« 

1^. ^ ^ s reqolrsd to 
jsasbi assxa^i -at* of 

l̂ss» feed 'p&t poioid 

Com- IPupil 
munity \ ; Pupil -Achieve-
Averager--{JGoal* bent-x-* 

A'vers^ gBJiB per pig 
per day Sifter veaslBg 

* f i l l e d onfe 1^ pisal at the begisning of the enterprise. 
** f i l l e d OMfe Igr P ? ^ -SI&QSI thu enterprise was sunmarized. 

^3s figaopss iB the table afe>ve> taken from a vocational agricultural re-

eoM book4 dbcm the r e s e t s obtained for a swine enterprise* The columns which 

are starred isere cssnpleted 13̂  the pt^il . 

Bs^i Ikstt Qh^iSQ SKinê  as one of his enterprises, he decided to talk to his 

smgSsbors aibomt i t . ^ foisad that the a«-era^ l i t t e r size was between 9-10 

pigs and t&at aacsfe farmers raised 7 pigs to weaning age. Although the farmers 

di^^t -aei^ -yisir pigs at weamng: age, tney judged them to weigh about 3S 

poiHssds at tMs tisie. fb&y also indicated that i t required about 200 days to 

î scSa 200 po^rnds. IMs figored out to be a gain of 1.1 pounds per day. The 

poiiainidz ©f feed per po îsd of gain was estimated at li.O. T«n rocorded these • 

S-gSETSs Taifei" tlie colxfflatt eabitied "Community Averages*" 



•I 

C{)ILE6E OF ASfilCULTUBE 
WEST yiRsiNM m m m Y 

12 

Ts 3 s figure may also be taken from the census figures on a county basis 

rather than to use the conmunity average. Usually, there will be little var­

iation between different sections of a county. You will discover that most 

of the i&aterlal presented in this paper will use "County Average". 

Tom's next step was to set goals for his enterprise. He decided that his 

gilt should probably faxrow 9 pigs and that he should raise 8 to weaning age, 

and all if possible. He set a goal of iiO pounds per pig at 56 days, and a 

goal of 200 pounds at 170 days. This would be at the rate of gain of 1.2 pounds 

per day. He further decided that he would try to make a pound of gain on 3.0 

pounds of feed. He did not use weight at two weeks as a measure of efficiency. 

^ e n Tom analyiaed his final records, he found that his gilt farrowed and 

raised all 9 pigs in the litter. The average weight was U2 pounds by actually 

weighing the pigs at 56 days. At I'iO days his shoats weighed 210 pounds, or 

10 pounds over his goal. The rtt3 of gain v.-&s l.li pounds per day or .1 pound 

more than his goal. From his actual records of feed, he was able to determine 

that it required 3*5 pounds of feed per pound of gain. 

In the final summary of has records, Tom decided that next year he would 

have to push his pigs a little harder to make the 200 pounds at 150 days. He 

further decided that he could lower his cos*, of production by improving his 

feeding practices, especially with regard to pasture and minerals. He would 

also have to continue all the approved practices used during the past year. 
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Efficiency Factors For Bal:̂  CMck 
and Laying Hen Enterprise 

Efficience Factor 
I lEfficiency Standar^l 

No. of chicks raised to 
10 wks. 

Wt. of birds at 10 wks. 
(lbs.) 
Light breeds 
Heavy Breeds 

Lbs. feed per lb. gain 
to 10 wks. 

% desirable pullets kept 
for layers 
(Pullets housed) 

No. eggs per hen housed 

Total % of mortality (laying 
house) 

Rate of Lay {%) (hen--day) 

Lbs. of feed per doz. eggs 
light breeds 
Heave breeds 

% Grade A eggs produced 

Com­
munity 
:e£gge 

Ripil 
Goal 

Pupil 
Achieve-
ment 

'^' Eggs produced per layer per year. Mot hen-hcuaed basis. 

Baby Chick and Laying Hen Siiterprise 

For efficiently conducting the baby chick enterprise, good breeding stock, 

free from disease should bo secured. With proper brooding, 91% of the chicks can 

be raised to 10 wks. of age. For light breeds, they should weight 2.5 lbs. and 

heavy breed 3*0 lbs. at 10 wks. of age. Efficient production is secured when 3 lbs. 

of feed are used per lb. of gain; approximately 2^30 lbs. of feed to 6 months of 

age. Ninety-five per cent of the pullets should be suitable for housing at 20 wks. 

of age. They should lay well in the fall and winter months and a yearly total of 

200-2^0 eggs per hen. Mortality should not exceed 8% with good marjagemBiit, and 

culling will take out approximately 30% of the birds during the first laying yeai*. 
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(Price of feed, eggs, etc. will determine this.) Approximately ii.̂  lbs. of feed 

will be required to produce a dozen eggs. Eggs should be gathered tvd.ce daily 

and stored in a suitable place to maintain high quality until used. 

Table IV 
Efficiency Factors For Broiler Enterprise 

Efficiencj Standartj 

Good 
V/. Va. 
Average 

ICom-
raunity 
Average] 

Pupil 
Goal 

Pupil 
Achieve­
ment 

Efficiency Factor 

% chicks raised to 9 wks 

Wt. per bird at 9 wks 

Lbs. feed per lb. of gain 

% birds marketed in highest] 
grade (quality) 

Broiler Enterprise 

The efficient broilerman will raise 99% of his chicks to 10 wks. of age 

These birds should weigh 3.5 lbs. and should be of high enough quality to insure 

reasonable profits. The broiler industry is highly competitive and the individ­

ual producer must have safficiant scope to weather unusual market conditions. 

He must be efficient in his feeding practices, and should produce a pound of 

meat to every 2.It lbs* of feed consumed. Fast growing birds of a desirable 

ba?eed or crossbred strain should be stlected, keeping in mind the market pre-

ferences. For each 0.1 lb. improvement in leed conversion, the income over all 

cash costs goes up S-17.̂ 0 per ICDO broilers. Also, for each 0.1 lb. improvement 

in feed conversion the value per ton of feed goes :ip $5.00 or $-5?5 per 100 lbs. 

of feed. 

http://tvd.ce
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Table V 
Efficiency Factors For Beef Cattle Enterprise 

Efficiency 
Factor 

No. of live calves per .. 
year 

Wt. of calf at 205 days 

Lbs* protein supplement 
fed per yr. (cows) 

libs, gain per day 
(feeder calf) 

Grade of calf 

Efficiency 

Superior 

1.0 

li75 

100 

2.25 

Fancy 

Standard 

Good 

.8 

1*25 

2iiO 

2.0 

Choice 

17. Va. 
Average 

.85 

ii20. * 

1.7 

Good 

' ' • i 

Com- !• 
munity 
Average 

Pupil 
Goal 

i 

• 

• 

, 

1 i f - i - 1, 

Piq>il 
Achieve­
ment 

• 

* Average of 61*16 steer calves and kkhl heifer calves sold through demonstrational 
sales (W.Va.) 1961. State average would probably be lower. 

Beef Cattle Enterprise 

For the development of an efficient beef cattle enterprise; short, ttiick, 

heavy-set, blocky animals of the beef breeds should be selected. The use of 

good purebred sires will help to ensure calves that will develop into the high­

est grade. A cow should produce one calf per 365 days, dropped between February 

15 and April 15 to receive best market prices. The feeder calf must be dehorned, 

castrated, weaned, and broken to lead in order to qualify for the state shows 

and sales. 

The demonstrational sales throughout the state have provided a much needed 

outlet for many feeder calves. This system of marketing has greatly enhanced 

the beef industry in the state by providing a sound marketing system v^ere the 

cattle are sold according to grades with the better grades commanding the better 

prices. 

Proper feeding will ensure efficient gains of 2 lbs. per day, and a total 

weight of 1(25 lbs. at 6 months. A calf being creep fed^ will eat about 1* lbs. 

p ^ day. Feeder calves should graae <jhoic<» or above* T)ams owist give 3uiE*fic1ent 
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milk to get calves off to a good start. Good pasture and creep feeding of grain 

will ensure a high quality animal. The kind of hay available tiill determine the 

amount of protein supplem^t needed for wintering breeding stock. 
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Tfable H 
Efficiency Factors For Sheep Enteiprise 

Efficiency 
. Factor 

Wb« of lamb at 5 mos. 

Lambs raised per ewe 

% of lambs raised 

Wb. of fleece: 1 
Corriedale cross j 
Western type ewe j 
Southdomi i 
Dorset j 
Hampshire 
Suffolk 

Average gain per lamb 
per day 

% lambs grading choice 
(blue) 

Efficiency Standard I 

Superior 

90 

1.5 

95 

10 
10 
7 
8 
8 
7 

.6 

90 

Good j 

80 

1*3 

88 

8 
8 
6 
6 
6 
6 

1 
75 1 

i 

^. Va. 
Average 

75 

1,0 

83 

i 

5,ii* 

.h 

60 

Com­
munity 
Average 

• 

• 

Ripil 
Goal 

JPUpil 
Achieve­
ment 

Average of all breeds in the state 

Sheep Enterprise 

The superior shepherd will keep ewes that average 1,5 lambs raised to 

weaning time, and which aver:i.:̂ e 90 lbs. at marketing age of 5 months. This 

can be done if good pasture is provided cwd adequate concentrates fed to ensure 

a gain of .5 lb. or more per day. The weight of fleece in an efficient flock 

should be 7 lbs. per ewe. 

The use of large ewes and good purebred rams along with good management 

practices including adequate parasite control are essential to meet these 

standards. Shelter should be provided in order to assure success with early 

lambing. Dock and castrate at an earlj'- age to maintain a quality product. 

These factors should assure the produo.tion of choice lambs with at least 80/5 

of them grading blues. 
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Tabic VII 
Efficiency Factors For Dairy Enterprise 

i 

IE 

i | J 

Efficiency Factors 

Lbs. butterfat per cow 

liibs* milk per cows 
Jersey 
Guernsey 
Ayrshire 
Holstejn 

Calving Intej^val (days] 

Efficiency Standards 

Superior Good 

it25 

8,000 

10,000 
12,000 

365 

3 ^ 

6,^00 
7,000 
8,500 

10,000 

itOO 

W. Va* 
Average 

* Average of all breeds 

185 

5,100* 

9,100Ĵ ^ 

Comr 
munity 
Average 

Pupil 
Goal 

Pupil 
Achieve­
ment 

-«* Average of all cows on ̂  testing program 

Table VIII Height at Shoulders and Bo(?y Weight 
For A Daily Heifer Enterprise«^ 

•HOLSTEIN AYSHIRE GUERNSEI JlfiSET 
Normal Nomal Normal Normal.. Wonnal Normal Normal ilormal 

Age of Heifer Height Weight Height Weight Hei^t ?Jeight Height Weight 
(months) (inches) (pounds) (inches) (pounds) (inches) (pounds) (inches) (pounds) 

1 
2 
u 
6 
8 

10 
12 
ih 
16 
18 
20 
22 
2U 

30.6 
32.3 
36.3 
39.7 
1*2.3 
hh.h 
1*6.0 
1*7.3 
1*8.5 
1*9.3 
50.2 
51.0 
51.7 

112 
11*8 
2i*3 
355 
1*62 
552 
632 
705 
782 m 
912 
986 
1069 

27.2 
28.8 
32.6 
36aO 
38*5 
1*0.6 
i!2.2 
li3.3 
hh.h 
1*5.3 
i46*l 
1*7.1 
1*7.5 

81* 
111 
181* 
272 
361 
1*1*0 
506 
556 
616 
671* 
721 
768 
819 

28.2 * 
28.'8 
33.5 
36.9 
39.9 
1*1.7 
1*3.3 
ltl*.6 
1*5.3 
1*6.1* 
1*7.0 
1*7.7 
W.O 

77 
102 
173 
260 
350 
1*27 
1*90 
556 
605 
663 
712 
763 
818 

27.0 
28.9 
32.6 
36.2 
39.0 
1*0.9 
1*2.2 
1*3.3 
l*U.l* 
1*5.2 
1*5.9 
1*6.2 
1*6.9 

67 
90 

158 
21*3 
321* 
393 
1*50 
507 
558 
601 
61*2 
681* 
733 

^ Watch Your Dairy Cattle Grow - Ifest Virginia University, Agricultural Experlemeut 
Stateion, November 191*3, Circular 79. 
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Table IX 

Heart-
gir th 
(inches) 

26 
27 
28 
29 
30 
31 
32 
33 
3h 
35 
36 
37 
38 
39 
liO 
111 
1*2 
li3 
y* 
h$ 
he 
hi 
ii8 
1*9 
50 
51 
52 
53 
5ii 

Heart-Girth Measurements For 
Determining Bodty Weights of Dairy Cows 

Body 
Weight 
(pounds) 

80 
8Ii 
89 
95 

101 
108 
118 
128 
138 
m8 
158 
168 
180 
192 
208 
22U 
2U0 
257 
275 
292i 
311* 
33U 
35U 
37ij 
39li 
klh 
1*31* 
U56 
1*78 

Heart-
gir th 
Cinches) 

55 
56 
57 
58 
59 
60 
61 
62 
63 
6h 
65 
66 
67 
68 
69 
70 
71 
72 
73 
1h 
75 
76 
77 
78 
79 
80 
81 
82 
83 
8U 

Body 
Weight 
(pounds) 

501 
526 
552 
579 
607 
637 
668 
700 
732 
766 
800 
835 
871 
908 
91*7 
987 

1027 
1069 
n i l 
1153 
1197 
121*1 
1285 
1331 
1377 
11*23 
31*69 
1535 
1561 
1607 

U«S,D.A» Bureau of Dairy Industry 
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Daily Cattle Entexprise 

The height at the shoulders and the weight of the animal are the factors 

generally used in the determination of groirth in the dairy heifer. An accurate 

guide for the growth of the individual animal msgr be obtained by comparison to 

the standaiPds for each breed, given in table Till. The neasurement of the heart 

girth is often used in determining the weight of an animal. A tape may be used 

very satisfactorily for this purpose using figures in table IX. 

The efficient herdsman maintains an average of 37$ lbs. of butterfat per 

cow in his herd. A total milk yield of 7,000 lbs. for Jers^s, 7,50O lbs. for 

Guernseys, 9,000 lbs. for Ayrshires., and 11,000 lbs. for Holstein will give this 

total butterfat production* Good breeding stock, ttie use of proven dairy sires, 

good feeding and manag^nent practices are essential if this high rate of pro­

duction is to be reached and maintained. 

The proper feeding of silage> h i ^ quality legiane, and concentrates . 

(according to production) litkould maintain I M s flow of milk^ Replacements for 

the herd should generally be raised rather than purchased, because of the pes* 

sibility of bringing in di^aases and also to help assure a long-range breeding 

program. 

For all practical purposes, greater improvement in herd production m 11 

be achieved through artiiical breeding. The dairynan can secure the service of 

proven sires or those from a high producing line at a moderate cost, thus 

eliminating the necessi^ of locating and purchasing a new herd sire every 

two years. 

The expenses connected with the breeding program will probably be reduced, 

and at the same time, the dairyman will be elevating the quality of his breed­

ing program. 

Animals should be bred to calve at intervals of 365 days, with emphasis 

placed on production during tht> late fall and winter months. This w311 eftxierAlly 

mean more profits clnce miIV is at ite highect |»rice tl̂ irip.? these months. 
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CROP ENTERPRISES 

The use of efficiency factors for crop enterprises is perhaps somewhat 

more limited than in the case of livestock enterprises. The differences in 

the soil fertility, climatic conditions, and topography of the land, to name 

only a few, cause great differences in production per acre. The costs per 

acre of production are also variable as the scope and mechanization of the 

enterprise increases or decreases. 

In the main, however, the selection of high quality seed of the proper 

variety, correct rate of seeding and fertilization, and proper management of 

the growing crop determine whether the enterprise will be financially success­

ful. The marketing of a high quality, properly graded product is an important 

factor if the greatest income per acre is to be secured. Attention ^ould be 

given to maintaining the quality Isy proper handling and marketing. The public 

is demanding more and more a stand£.rdized product rather than simply a dozen 

of eggs or a bag of potatoes. In other words, superior practices in carrying 

out the enterprise will determine -whether you make a profit or loss. 

Since climatic conditions have a decided affect on yields and quality of 

crops, no definite figures could be given that would be applicable in every 

situation. However, average yields over a long period of time should be a re­

liable index to judge yearly production standards. Prices, too, are very 

changeable and would be of limited value in judging present day costs. 

The efficiency standards for crops are for average conditions of soil 

fertility, average rates of seeding, etc., and may or may not be applicable 

to year situation, 

£ou are urged to keep up to date on new practices and recomendations for 

the various enterprises in your community. For a digest on this information, 

you may refer to **Revised list of S>\i>erlox' Px«<st-Uiec..^r S©lje«t,o'l Crop Enter-
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prises*', I960. Other pertinent material should also be evaluated for use in 

setting production goals and determining efficiency standards* Incladed be3re 

is the table of production standards for several crops* Only one efficiency 

factor, the yield per acre, is given* Because of the variable factors listed 

on the preceding page, it was felt that any others listed inould be of lisdted 

value in most instances* However, additional factors that od^t be of valixe 

would include; cost of production per acre or unit, percentage of crop grading 

in highest grade, per cent of moisture at har'Test time, and per cent of stand* 
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'SSiil® 3L Orop Brodoction Standards 

Cioszn s i lage 

€^ts 

•Alfalfa 

Bed dc)i9sr<-Tisssttlij^ 

1 ! T" 
I. 

i f^odostion: Si^ierior 

Oreeriieaiss 

Efficiency Standard 

_acre 
t<His/acre 

i lM./acre 
lfos*/acre 

I 
l]si»ipcre 
lsi*/acre 
|lm*/aare 
i t^s/acre 

jjtcais/aere 
iitcs^s/acre 
ftons/aere 

jjtQus/acFe 

toQs/aere 

Good 

120 
2k 

2800 

60 

SO 
56 

i-SieTTation 

J5.0 6.5 
15.5 7.0 
;3.5 1̂ .5 

I 

80 
16 

li25 
2200 

W.Va. 
Average^ • 

50 
60 
30 
28 

Elevatior 
High. Io| 
3.5 
li.O 
3.0 

5.5 
3.5 

Ii5.0 

70,0 
llidS 

31.6 
35.U 
23.0 
20.8 

Siidtea2£ girsss *«*•«* 

farack 
t<H^aere 
^lm./acre 
jdos./aere | 
ilm./aeFe 

I 

Iqt./acre 
|q[ t .^re 
jot./acre 

30QO 
2$CX) 
60QO 

Co. 
Ave. 

1.92 
2.05 
l.OOj 

1.28 

Hh 

72^^^ 
lOOĴ * 
200^-

325 
li88 
800 

Pupil 
Goal 

Pupil 
Achieve­
ment 

* Based c® 10 yr . aiersge 19^^-53* West Virginia State Department of Agilcult-
m^, Oiarlestcmj W^t l irg lma 

«* IfefelfflSLted figares-bas^i on coriferences mth College of Agriculture, Staff 
*** Si2!ce ciop j le lds ¥ary froBL year to year, an adjusted yield msy be more 

acsnaraLte for JadgiEig JK;^^!! acbievement. This m^ be figured by comparing 
•̂ BB ©Tarrant yieM -witli t!is CQcmunity average- For example, i f the pupil 
@n®l las fceea s~t at 6D bu« as eoctpared to a community average of U5 bu., 
s i^ li^ CBtly actievss hB hUm as compared to a community average of 36 bu. 
fuT ttee year, fcs liaa s^^lll reached his go- l̂ b^sed on an qd5us»>©i yie ld. 
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"J«««- Rotating pastiires so that pasture is grazed intensively once every 3 to 
h weeks. 

**-̂ Ĥt Using nitrogen fertilizer (300-175 lb. N/A) 

(a) Estimated 
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Table XI 
Sample Becoivis Of A Potato Enterprise 

Efficiency Factors 

Yield per acre, bu» 

Cost of production, 
per bu. 

% of crop grading 
No. 1 

. — , — J 

Efficiency Standards 

Superior 

500 

^-ifij-

95 

Good 

1*25 

-JHHt 

85 

— — — — . 

W* Va. 
Average 

70 

•JHi-

. 65 

County 
Average^ 

200 

1.00 

75 

Pupil 
Goal^ 

1̂ 25 

.75 

90 

Pupil 
Achieve­
ment -iHc 

350 

.81 

88 

* Billed cut by pupil at the beginning of entorp-d.s3. 
-«-* Filled ô at by pupil during tne course of the enterprise or when it was 

summarised. 
-;HHC- Figures are too variable to be of value. 

The figures in the above table were taken from a vo-ag studentfs record 

book. His enterprise consisted of \ acre of potatoes. ?y checking records 

of former students he found that the average production was about 200 bushel per 

acre, although some farmers in the community were getting over hZ$ bushels per 

acre. He set his goal at it25 bushels. 

During the growing season, which was reasonably favorable to potatoes, he 

carried out the practices indicated on Form 8 for the 1st year in vo-ag. "When 

the crop was harvested, it measured 175.0 bushels, or on an acre equivalent, 

350 bushels. Of the 175 bushels, X$h bushels were estimated to be U.S. No. 1 

or better. This was about 82.2 per cent. 

On checking the cost sheet. Form 9, it was noted that the Irish Gobbler 

variety was used. Several of the students who were getting higher yields, 

were using newer varieties. It was decided to try a different variety next 

year. He also decided to put in a cover crop and to use it as green manure 

the following year. 

It was not possible to grade the potatoes mechanically, but there was 

some class discussion of the me rite of doing hliifi î ocfribiy gs tv(\ /w5>.lvj.+.y of 
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the F. F. A. Chapter. 

Some geographical areas of the state stress the importance of packaging 

potatoes in attractive bags that will meet the demands of the consumer. Some 

departments have foimd this system to be quite successful and would recommend 

it for use in areas where loose p(^tatoes are difficult to sell. The writer 

has had considerable experience with th*̂  3 activity and would be glad to 

discuss the practices involved* 

The cost of producing a bushel of potatoes was .81^. This was higher 

than anticipated. The only place where high cost was noted was for spray mat­

erial. This was bought in relatively small lots, and not in bulk quantities. 

Rainy weather also required more spraying than usual. 

27 

Success can be neasured, to a degree, by certain factors that affect 

these different enterprises.^ 

A. Daily Cows 
1. Milk and butterfat sold per cow. 
2. Total dairy income per cow. 
3. Returns per dollar of feed fed. 
U. Price received per 100 pounds of milk. 
5* Pounds of milk per pound of concentrates fed. 
6. Number of cows in the herd. 
7. Per cent fall freshening. 
8* Per cent digestible protein in feed fed. 
9« Pasture days per cow. 

B, Beef Breeding Herd 
1. Number of cows in herd. 
2. Average weight of calves sold* 
3* Pounds of beef sold per cow* 
it. Total returns frtwi herd* 
5* Total returns from cow* 
6. Feed costs per cow. 
7» Price received per 100 pounds of calves sold* 
8. Pounds of feed per cow or calf, 

a* Grain 
b . Protein and minerals 
c* Hay 
d. Silage 

9. Pasture days per animal unit. 
10* Percent calf crop. 
11* Percent fall dropped calves. 

C* Feeder Cattle 
1* Total pounds sold. 
2* Feed cost per 100 pounds of beef sold. 
3. Average price received per 100 pounds, 
li. Average price paid per 100 pounds* 
5» Returns per dollar of feed fed. 
6. Pounds of feed per 100 pounds of beef produced. 

a* Grain 
b* Protein and minerals 
c* Silage 
d. Hay 

1* Average daily gain. 

D* Hogs 
1. Pigs farrowed per litter. 
2. Hgs weaned per litter. 
3. Pigs sold per sew or litter* 
h* Number of sows* 
5* Number of spring and fall litters and total per year. 

1. Chastain, E*D., Joseph H* Yeager, E.L, McGraw* Faim Business Management 
Auburn Printing Company: Auburn, Alab?«ma—1962. 
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6* Pilce received per lOO pounds sold* 
7* Feed cost per 100 pounds sold. 
8. Return per dollar of fbed fed. 
9* Average weight per head sold. 
10. Death losses (weight and number) • 
11. Hogs marketed by months. 
12. Amount of feed fed per 100 pounds sold. 

a. Grain 
b. Protein supplement and minerals. 

£• Sheep 
1. Number of ewes in flock. 
2. Lambs raised per 100 eires. 
3. Lambs sold per 100 ewes. 
U* Gross income per ewe. 
$• Wei^t of wool per animal shorn. 
6. Death losses ( weight and number ) 
?• Feed cost per ewe. 
8. Feed cost per 100 pounds of sheep sbld. 
9. Price received per 100 pounds of wool. 
10. Price received per ix}und of wool. 
11. Hstum per dollar of feed fed. 
12. Pounds of feed per 100 pounds of sheep sold. 

a. Concentrates 
b. Hay 
c* Silage 

13. Per cent lamb crop. 
111. Lambs mrketed by montiis. 

F. Boultiy (laying flock) 
1. Number of hens. 
2. Number of hens per man equivalent. 
3* Eggs sold per hen per year* 
U. Beceipts per hen per year. 
.̂ Per cent of eggs sold in October^ November^ December. 

6. Price received per dozen eggs. 
7* Feed cost per dozed eggs. 
8. Hetum per dollar of feed fed. 
9. Per cent death loss of hens. 

10. Pounds of feed per dozen eggs. 
11. Cost of raising a replacenent pullet. 

6* Broilers 
1. Number sold per year. 
2* Number sold per man equivalent. 
3* Feed conversion ration. 
U* Average weight per bird sold. 
5. Average nianber of weeks to market weight. 
6* Price received per pound. 
7. Per cent mortality. 
8« Feed cost per pound of gain. 
9. Betum per dollar of feed fed, 

10. Price paid per chick. 
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Comparative Analysis of 
Sow and latter Enterprises of Vo-Ag Students* 

Student 
No. 
1 

'' Student 
No. 
2 

Student 
No. 
3 

Breed asf Pigs 

No.iof Utters 

Month Farrowed 
1 1 ..- • — • — — 

No. Pigs Farrowed Per Sow 

Average Weight of Pigs Farrowed 

N-̂ * Pigs Weaned Per Sow 

Weight Per Pig at ^ Days 

Month Marketed 

No. of Pigs Marketed Per Sow 

Sel3ing Price Per 100 Ubs. 

Average Weight of Pigs Marketed 

Average Daily Gain 

Pounds of Feed Per 100 lbs. Pork 

Cost of Grain Per 100 lbs. Gain 

Cost of Protein Per 100 lbs. Gain 

Total Feed Cost Per 100 lbs. Gain 
1 1 ' ' 1 1 1 I I I 1 1 • 1 1 

i 

; Veterinary Costs Per 100 lbs. Gain 

;Total Cost Per 100 lbs. Gain 
i 

jGross Income Per litter 

jNet Retuams Per Litter 
1 

1 Labor Income Per litter 
- K • — • . — • 

• • • ' • • ' • • ' • - ^ 

• • — • • — " — • • 

1 
1 

1 

'. 

! 

* Adapted from Agricultural Education Magazine> "Developing Fanning Programs 
for Changing cionditions," by George P. Deyoe. 
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Ccmparptive Analysis of 
Sheep Eiiberprises of Vo-Ag Students 
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Student 
No, 

Student 
No, 

Student 
No. 

Breed 

No. Ki'/es in F!l«:̂ ck 

Lambdas Intsrval (Dates) 

Ijambi:'>g Per cent age 

No. L-irab Markoti-̂ d Per Eva 

Month Marketed 

Average Weight of Lambs Market-3d 

Per Cent '̂Bl-.ie Ls^noo" 

Per Cert "Rod Lamb.:*" 

J-

Per Cent Culls = 
1 

Selling Pri.ce Per Found 

Cost of Rouyhage 

•Cost of Grain 
1 

'Total Feed Costs 
1 " " • 

\Total All Costs 
* 

i Average Tfeight of Fleece Per Eive 

j Selling Price Per Pound of Wool 
1 

; Value of Ewes Kept for Replace!r.ents 
! 

Gross Income Per Ewe 

Labor Income Per Ewe 

c* 



Comparative Analysis of 
C o m ^terprlses of Vo-Ag Students 
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Student 
iio. 

>udent 
No. 

2 

Student 
No. 

3 

Acres Groim 

Variety Used 

Date of Planting 

Cost of Seed 

Cost of Land {Reparation 
ost ox Comercial Fertiixzert 

For Side Dressing other 

Cost of Weed Spray Material 

All Other Costs 

Total Costs 

Yield, Bushels Per Acre 

Value of Com Harvested 

Value of Stover 

Gross Returns Per Acre 

liiibor Incone Per Acre 

Cost Per Bashel of C o m Raised 
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Con^arative Analysis of 
Hay Enterprises of Vo-Ag Students 

Student 
No. 
1 

Kind of Hay Prodneed 

Acres of Hay Produced 

Cost of Seed " Seeding or Reseeding 

Cost of Fertilizer 

Cost of lime 

Cost of Controlling Insects 

Harvesting Costs (Other Than Self 
Labor; 

All Other Costs 

i Yield Per Acre - T<HIS 

Value Per Ton 

Gross Returns Per Acre 

jNet Returns Per Acre 

1 
i Labor Income Per Acre 

1 Cost Per Ton of Hay Produced 

Student 
No. 
2 

Student 
No. 

__1 

The above forms may be changed 1iy including additional factors or making 
delect ions to fit individual situations. The primary objectives should 
ba to get information to use in planning fanning programs^ teaching for 
adoption of approved practices, and keeping iHorthwhile accurate records. 



County 

I 

AN ANAUSIS OF THE 1959 U. S. CENSUS OF AGRICULTURE AS IT REUTES TO WEST VIRGINIA'S FARMS ^ 
33 

% Land 
I n FaiTOS 

Average 
Size 

of Farms 

Average 
Value 

Land & Bldgs. 

No. 
Farms 
10,000/ 

No. 
Farms 
5>000/ 

Total 
Commercial 

Farms 
Part-Time 

Farms 

No, 
Residential 

Farms 
Berkeley 
Jefferson 
Morgan 

Grant 
Hampshire 
Harc^y 
Mineral 
Pendleton 

Barbour 
Lenis 
Randolph 
Tucker 
Upshur 

Doddridge 
Harrison 
Marion 
Taylor 
Monongalia 
Preston 

Brooke 
Hancock 
Marshall 
iOhio 
!Pleasants 
iRitchie 
Tyler 

'Wetzel 
1 

6f? 
78 
36 

62 
^3 
60 
52 
66 

62 
6$ 
33 
23 
57 

59 
6U 
li2 
58 
33 
50 

ho 
35 
65 
^^ 

Ul 
US 
5k 
29 

152 
208 
172 

269 
261 
2l;2 
253 
26U 

119 
173 
215 
162 
109 

175 
133 

86 
118 
102 
13U 

13U 
101 
135 
121 
119 
172 
151 
135 

18,500 
38,000 

7,000 

13,500 
iU,ooo 
11,000 
11,000 
16,000 

8,000 
11,000 
12,000 

7,500 
8,500 

7,000 
10,500 

8,000 
7,500 

12,500 
7,000 

22,000 
9,500 
9,500 

18,500 
10,000 
7,500 
6,500 
5,000 

161 
171 

17 

100 
121 
198 
38 

153 

23 
35 
19 
6 

21 

6 
69 
20 

1 
33 
39 

6 
2 

16 
51 
10 
15 
21 
5 

281 
276 
32 

198 
203 
319 

U8 
296 

85 
99 
56 
2U 
U2 

33 
lli6 

UO 
1 6 
63 

130 

26 
12 

111 
91 
15 

S2 
51 
26 

U61 
376 
lh2 

36h 
U77 
571 
155 
597 

276 
291 
262 
116 
253 

lii8 
367 
165 
116 
220 
U06 

31 
22 

3h6 
171 

50 
171 
182 
l l i l 

hhl 
105 
122 

202 
212 
196 
220 
305 

590 
365 
U82 
185 
6U0 

275 
6hl 
575 
300 
1*20 
765 

65 
135 
UhO 
110 
186 
385 
310 
216 

286 
UO 
55 ; 

J 
122 I 
l i i2 ! 
197 i 

^ 1 
216 

270 
325 
260 
75 

265 

231 
265 
215 
125 ' 
215 
315 

50 
20 

160 
15 
60 

275 
115 
131 

en "^ SZ 
^ S2 
aK ^^ c 
S$ S m 

m 

Zi en ^ 

I. H-E. Edwards, State Supervisor - Vocational Agriculture 1962 - West Virginia 

imi m iiiMiiiiiiiiii^^ 



County 

Jackson 
Mason 
Roane 
vart 
Wood 

Braxton 
Calhoun 
Clay 
Gdliaer 

% Land 
In Farms 

Average 
Size 
of Farms 

Average 
Value 

Land & Bldgs* 

No. No. 
Farms Farms 
10,000/ 5,000/ 

Total 
Commercial 

Farms 

No. 
Part-Time 
Farms 

31 

" No;̂  
Residential 

Farms 

60 
56 
60 
U8 
UQ 

k9 
58 
21 
57 

11̂ 5 
II4.0 

lii5 
302 

133 
132 
85 

168 

9,500 
16,000 
7,500 
7,500 

11,000 

32 
110 
27 
17 
h3 

76 
181 
68 
37 
78 

383 
kkd 
323 
162 
213 

6,500 
7,000 
5,000 
6,500 

22 
15 

5 
2 

38 
21 

5 
28 

268 
176 
105 
116 

601 
1̂ 76 
650 
220 
610 

625 
UUO 
260 
396 

255 
235 
351 
105 
255 

365 
155 
135 
220 

Greenbrier 
Monroe 
Pocahontas 

Boone 
Cabell 
Kanawha 
Lincoln 
Logan 
Mingo 
PutQam 
Wayne 

38 
61 
30 

161 
153 
229 

h 
Ui{ 
10 
3h 

7 
.9 , 

UO 
33 

U3 
81 
62 
88 
71 
80 

103 
92 

15,500 
16,000 
12,500 

111 
105 
U3 

22U 
187 

81* 

626 
195 
256 

6,000 
10,000 
11,500 

5,500 
8,000 
It,500 

11,000 
8,000 

650 
531 
320 

0 
30 
21 

0 
0 
0 

30 
31 

0 
li5 
26 
10 
0 
0 

36 
57 

70 
155 
1U2 
210 

25 
6 

2U3 
252 

130 
600 
U50 
595 
176 
lltii 
1̂ 30 
6k6 

276 
185 
176 

75 
190 
li^o 
305 

70 
130 
180 
265 

'Fayette 
; Mercer 
I McDovrell 
j Nicholas 
I Raleigh 
;Summers 
Webster 

I Yiyoming 

11 
38 

7 
21 
18 
h6 
13 
16 

^6 
86 

101 
Qh 
6h 

119 
81 
91 

7,500 
8,500 
1*,000 
7,000 
9,000 
7,500 
It, 500 
5,000 

10 
10 

5 
20 
35 

2 
0 
1 

25 
25 

li5 
50 
23 
0 
1 

150 
690 
1$ 

136 

2aii 
50 
66 

ii65 
I202 
207 
660 
625 
1*55 
300 
378 

190 
235 

51 
195 
276 
210 
391 
105 

TOTAlfl 39 138 10,000 2,08lt h,l52 12,609 21,1463 9,890 
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Blaster S&isis 

% land in IknBs 

4vez3ge Sise of f̂ om 

¥aXue lend & Boild^ngs -* Average 

$ Fanes Opexsled ^ Quier 

A îeiage i ^ of ikrss Q^ieislor 

llmdier Ilss& Q^ierstors Ibxidog 
Days QCf fSunn 

î isSser OoansrciaX Wsxass 

WfBB&Gr Grossing $ Ŝ Q̂O / 

lasber tSxossi]^ $ 2950O / 

lUber Ŝ cossdtng i$0 to ^»lS9 FT 

Ijodser Gxossii^ 4$) to |2sl&$9 FT 

lai^ier Cattle and Calies 

Swber fiogs snd Pigs 

Sun̂ Ber Stei^ SEsd Lsaidis 

INS^er yaKlclmaftfs (li s o . and over) 

ifcres Gom Bspnested 

ibcres an^n Grain &r?esled 

Atsres Wsj' ftynested 

Jleres fbtatoes Haz^iested 

i^eres l^etaliiles for Sale 

Jttsrss Ŝ t̂ ifSMber!fs.es 

Ĵ Drss liree 'BnaA 

Coun-^ Vest 

19$9 19^ 1959 

lili,OU 

39 

138 

10,01*8 

9h 

$U.li 

19,118 

12,609 

_ _ 2,08U 

ii,l52 

7,683 

li,926 

21,li63 

$15,000 

lli8,000 

290,000 

2,015,000 

119,000 

59,000 

601,000 

6,200 

3,lii0 

381 

39,000 

Virginia 

195U 

68,583 

107 

7,07li 

91 

53.0 

29,507 

59?,000 

183,000 

303,000 

2,663,000 

189,000 

97,000 

711,000 

9,500 

3,800 

250 

50,5t)O 

i 'T^JSred l y "- E»E* Bi«aa r^ , S t a t e Sogpci^lsor, V c . a t i o n a l Agri<5iil.t.nre (w.Va,) 



A LOOK AT YOUR FARM BUSINESS 1/ 

This mimeograph is designed to compare your farm business vith similar 
situations on other farms in Ifest Virginia. It is also designed to compare the 
relative ranking of one part of your business ulth another part of the business. 
The total mimeograph or any part of it may be used. 

Farms are changing. Are you ahead of the change? Farms are getting 
larger, organizations are in^roving, rates of production are rising and efficiencies 
increasing. Row do you cosopare? 

Successful farms rank above most faros in a conmsinity; low Income 
farms rank down. Your relative positions can be coapered with other farmers in 
Ifest Virginia. Make the coa^arico.}; tlien determine the direction for your business. 

The first 11 tables ITI thtc mimsc^raph are arranged for sunBiarlzing 
certain activities on your farm end for makins selected calculations. The sunmary 
of these can be used in Tables 12 titru 16 to make con^arisons among different 
parts of your business and to zavPt jniar bus loess with other farms. 

The first task in working Table 1 is to record the amount of income 
producing enterprises on your fasm> Livestock information is recorded in numbers; 
when the unit is described as "average", record the average number kept during the 
year; when the unit Is "raised", record the number sold plus number used in the 
home. An extra line is provided to. record other productive stock kept for sale, 
such as ponies, goats, mink and sosstimes horses. Horses and mules kept for work 
stock are not included in figurins work units. Un^eaned stock are not recorded 
because the factor for the dam Inclines the labor. Crop InformatiOL, generally is 
recorded in acreages harvested. \;c •: off cl.e farm for Income is expressed In days. 
Part-time work is reported in terc: ci csa hour days. 

The second task in XTD. ing Table 1 is to calculate the size cf business 
in productive man work units. Tals is dc^e by multiplying the number of head or 
acreage by the work unit factor^ A produceive man work unit is the amount of work 
usually done by a man in a tcn«»Iioi:r ic^ ca cronc^ productive livestock and work 
off farm for pay. The work unit fsclcrs represent tha average labor used on 
commercial farms in West Virginia. For ê aiiq>le, fariLcrs with dairy cows average 
120 hours or 12 days of work on ecch dairy cow. The work unit factors serve as a 
conversion for different enterprises fio that they can be coo^ared in terms of 
labor needs or so that they can be adUed to get one measure of size of business. 

The third task is to determine the aulcial units of livestock that use 
forage and pasture. This is done by coo^leting Table 2. The same numbers of 
livestock reported in the first form may also be used in the second one providing 
all animals in the group are fed forage or pasture. The second table Includes 
young stock to weaning age and work animals ijhich are not recorded in Table 1. 

Animal units of stock is figured to determine forage and pasture feed­
ing per unit of livestock. 

I 
JL/ Prepared by 6. E. Toben, Bepar'anent of Agrleult-oxal tcoo/amltM teoA RuTal 

Sociology. 
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TABLE U YOUR SIZE OF BUSINESS 

Kinds of Livestock 
and Crops 

Dairy Cows 
Beef Cows 
Herd Bulls 
Other cattle, beyond veaning 
Eves and rams 
Lasibs beyond weaning 
Sows and Boars 

Unit of 
Measure 

Average 

Hogs beyond weaning 
Hens 
Pullets for replacement 
Broilers 
Turkey hens and toms 
Turkey poults 

C o m for grain or silage 
&oall gralas for grain 

" " forage 
Soybeans for any use 
Other bay & silage • first cutting 

" " & " - later 
Potatoes and cabbage 
Tomatoes for canning 
Other truck 
Tobacco 
Apples harvested 
Peaches " 
Fruit not of bearing age 
Managed woodlot 

Raised 
Average 

ft 

Raised 
Average 
Raised 

Acres 
II 

11 

It 

If 

It 

It 

II 

II 

It 

It 

i: 

15 

.11 

Work off farm for income Days 

Nuuiber 
of Head 
or Acres 

^Productiye Mayi Work Units 
Per Total on 
Unit , Your Farm 

12. 
3. 
5. 
2.2 
0.4 
0.2 
3.0 
0.7 
0.16 
0.04 
0«005 
Oo3 
0.06 

2.7 
1.4 
1.5 
2.0 
0.6 
0.4 
6. 
6. 

15. 
37, 
8. 
9. 
3. 
3. 

1. 

Total productive man work units (add last column) 

^ T 206-128 



TABLE 2» LIVESTOCK USING HAY AND PASTURE 

Kind of Livestock 

Bairy Cows 
Beef Cows and Bulls 
Feeder Calves to Veaning 
All other Cattle 
Ewes 6e Rams 
Lambs to Weaning Age 
Other Sheep 
Horses and Mules 
Ponies and Colts 

Unit of 
tfeasure 

Average 
ti 

Total 
Average 

ti 

Total 
Average 

ti 

It 

Nuoiber 
Per If^yd 

.Aifflmal M ^ ^ 

1.0 
0.9 
0,15 
0.7 
0.17 
0.02 
0.08 
1. 
0.7 

Total animal units using hsy and silage (add last column) 
Sows and boars, if pastured Avercge « _ _ .23 
Other hogs, if pastured 
Turkey poults, if pastured 

Raised 
If 

.01 
• 002 

Total animal units using pactu^re (:.\clude aniiaal unit total above) 
Acres hay & silage per animal unit < , acres ? ^animal units 

Acres past»»re per animal unit (. 
pasture t ^^ 

using h&y & silage) 
,^ acre periaanent and rotation 
animal:units using pasture) « 

Jo£sL. 

4wk 

K 

"-TABLE .̂ YIELDS OF CROPS 

In order to coQq>are yields of cropj on your farm with those on other farms, 
yields per acre need to be determiried^ These yields may be recorded directly in 
the form below or may be figured by dividing total production by the acreage. If 
a hay field is harvested as hay and eile^^e^ divide silage production by three and 
add to production of hay. 

Kind of Crop 

C o m grain 
Oats grain 
Wheat grain 
Barley graiti 
Alfalfa & mixtut^Q 
Other hays 
C o m silage 
Tobacco 
Potatoes 

Unit of 
Measure 

Bu» shelled 
Bu» 
Bu. 
Bt£. 
tons hay 
tons 
tons 
lbs* 
hutidred Iba 

Total 
Production 

m o 

wm • 

• 

• 

• 

* • 

r-

Numbor 
o." Acres 

e 

as 

a 

a 

a 

a 

Yield 
Per Acre 

GET 206-129 



XABLS 4, HONTHS OF ff(«K 

Determine the vork available on the 
farm in the table to the right* If you, 
as the operator, are a full**time farmer, 
record 12 months of work; time away' from 
your farm for income is shown in Table 1. 
AxBOunts of regular hired labor may be re­
corded in months. Labor hired for short 
pariods is reported in months after divid­
ing tiie total days by 25 woricing days per 
nonth« Include the time for other members 
of the family that is used for farm work 
outside the ho\sse and home garden* Adjust 
this work to man equivalents in terms of 
the percent of a man the person replaces* 
A convenient co^xversion is an hour a day 
4««rtng the year is equal to a month. 

Work units per man (total work units in Table 1 
equivalent^} ..^....,,„^ " 
Dairy cows per man (Dairy cows in Xable 1 , 

Itorker 
Months 
of Work 

Operator 
Regular hired 
Irregular hired 

son 
daugihter 
wife 

Total months of work 
Man equivalent in >dars 
(divide total ssonth by 12) 

^ man 

Beef cows per man (Beef cows in Table 1 
e<pAivalentS! « 

_ 9 man equivalents 

man 

TABLE 5* MILK PER COH 

If Dairy Herd Inq>rovement AssociaMon 
Records, Way-A-DayA-Month Records c. 
other similar records are kept, cop> the 
average production per cow from that 
record to this* If regular records are 
not kept, use the following form for 
figuring milk per cow« 

Mflk sold 
Iriilk used in house 
Milk for hired help 
mVn fed livestock 
r^t^l ttilk from herd 
Hire per cow (total f 
average ntnabsr of 
cows in Table 1) 

lbs 
m 

ti 

ti 

It 

TABLE 6* FEEDER CALF WEIQiT 

If Beef Cattle Performance Testing Records 
are kept, copy from that record the aver­
age weight of calves at 205 d:iys oZ age 
to this form* If regular records are not 
kept, approximate the average weight at 
about 7 months of age. Frequently sales 
occur near 7 months of age* Swmiarize 
with the following form* 

Steers sold head 
Heifars sold head 
Heifers kept head 
Other calves 
kept 

Total calves 

Weish£ per calf (total 
pounds ̂  total head) 

.total lbs* 
It 

11 

I I 

I I 

11 

I I 

I I 

It 

lbs* 

TABLE 7* WOOL PER SHEEP CLIPPED 

If records are kept In the Master Shepherd*a Project, copy the average pound of 
wool per ewe bred from that̂ '̂ secoxd* Otherwise, cheek ycw» recoxde Cos to**! jfn-asoAn. 
and number sheared* 

Pounds clipped «-Be«td tAieesPê  ̂  . » . Iho., i^r bead. 
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TABLE 8. r2R CENT L6HE CBOP 

If Kaster Shepherd's Records are kept, 
copy the lamb crop fxoia those records^ 
Otherwise, figure with the form* 

Lambs sold 
Lambs kept 
Total l«abs' raised 
Ewes bred last yr« 
Percent lamb crop 
(Laai&s raised t 
ewes bred z 100) 

TABLE 9. EGGS PER BEN HOUSED 

If W. Va. On«'the»?arm Performaxhce Test records are kept, copy the hen-housed pro­
duction from that record. If records axe not kept, sumarize production on this 
form. 

Eggs sold 
Eggs used in home 
Eggs furnished labor 

Total eggs produced 

.doz. 
II 

II 

11 

Hans housed ^ 
Eggs per hen 
(Ooz. produced 
z 12 ? hens 
housed) ,̂  

TABLE 13. PER CEHT OF EMS DIED 

If On*-the«Farm Performance records are keps. copy percent laying house losses from 
***' * ® ^ ^ * Otherwise, figure losses in tie follo«ring form. The year may be the 
period from the date of housing xathet theu calender year. 

Bens sold during year 
Hens butchered during year 
Hens kept for following year 

Total accounted for 

Lens a*: first of year ^ 
Hens accounted for (on left). 

Hens died (subtract) ^ 
Percent of hens died 
(her^ died t hens at first 
of year x 100) _ 

T&BI£ 1 1 . PERGEKT CHICK LOSS FOR PULLETS 
INTENIffiD FOR LAYING 

Calculate losses with the following table. 

Pullets pieced in laying h»Qa» 
Pullets sola 
Pullets used in, home 
Pullets faxaished lehor 

Total accounted for 

Chicks bought ^ 
Total accovntietd for (on lef^)^ 
Chicks died (snbtxeeli) 
Percent death loss 

X 100) 

GET 206*131 
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You can rank your farm performance with other farms in West Virginia in the 
«PPxoprlAt« columns below. Each column contains 10 amounts. The figure at the 
top Of each column represents the average for the 10 percent of the best commercial 
tarmers. concerned with the specific activity. The next figure down the column 
IS the average for the second best ten jercent. The last figure is the average 
tor the 10 percent of the poorest commercial farmers. 

«.»,^^ preceeding pages provided tables for calculating the amounts to be used 
m the table below. As in the previous section, coiiq>lete only those columns that 
are for activitlea Important on your farm. 

Draw a heavy line in each appropriate column that most nearly represents your 
farm situation. For example, if yoursize of business figured in Table 1 was 
;?? ̂  cS^'®* ^'®^ ® ̂ ^̂ ^ *^ ̂ ^e coiunm headed "Total Work Units" and between 
700 and 550. Such a location would indicate that your size of business is above 
average and similar to the bottom of the top thirds 

At ths top of each column is a nuabar i^ich indicates the table in which you 
made the calculation for the item. 

Data for the various columns came from many sources. This includes production 
records referred to in earlier t?iblcs, U. S. Census of Agriculture, and research 
data. 

1 

Total 
Work 
Units 

1400 
1000 
750 
550 
4̂ 60 
400 
320 
250 
180 
120 

4 

Man 
Equiva­
lent 

3.9 
3.0 
2.6 
2.2 
2.0 
t.8 
U6 
1.4 
1.1 
.8 

1 

Number 
Dairy 
Cotjs 

72 
48 
39 
33 
29 
25 
23 
20 
17 
12 

TABLE 12. 

1 

Naabrr 
Beei 
Cows 

2^0 
93 
69 
54 
47 
39 
33 
27 
21 
16 

SIZE OF BUSINESS 

1 

Er- .M'-re 

i21-!X£-. 
90 
42 
30 
24 
19 
15 
12 
10 
7 
4 

8 

Ktrubsr 
£l7GS 

Brad 

155 
74 
64 
55 
4u 
3i 
31 
28 
23 
18 

9 

Number 
Hens 
Housed 

2600 
1400 
1100 
800 
600 
400 
330 
280 
220 
150 

GET 206*132 
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XABIS 1 3 . YIELD OF CROPS 

3 
Com 
Grain 

99 
89 
82 
75 
70 
65 
60 
58 
52 
47 

3 
Oat 
Grain 

75 
58 
52 
50 
M 
40 
37 
34 
28 
22 

3 
fffieat 
Grain 

45 
39 
36 
34 
30 
26 
23 
22 
21 
20 

3 
Barley 
Grain 

70 
59 
55 
50 
46 
44 
40 
38 
31 
23 

3 
Alfalfa 
Mixture 

4.2 
3.2 
2.9 
2.7 
2.5 
2.2 
1.9 
1.7 
1,5 
1.1 

3 
Other 
Hay 

3.4 
2.6 
2.4 
2.2 
2.0 
1.9 
1.6 
1.4 
1.0 
.6 

3 
Com 
Silage 

19 
15 
13 
12 
11 
11 
10 
9 
8 
6 

3 
Tobacco 

2600 
2100 
1900 
1700 
1500 
1400 
1200 
1100 
900 
500 

3 
Potatoes 

240 
200 
170 
140 
120 
100 
80 
60 
50 
40 

i 1 

TABLE 1 4 . LIVESTOCK PRODIXJTION FACTORS 

5 
Hundred lbs. 
Milk per cow 

123 
108 
101 
95 
91 
86 
81 
75 
67 
55 

TABLE 15, 

2 
Acres Hay & 
Silage per 
Animal ITnit 

0.7 
0.9 
1.1 
1.2 
1.4 
1.5 
1.7 
2.1 
3.0 
5.0 

6 7 
Feeder Calf WocI p«r 
Weight at Sheep 
205 days Clipped 

513 
474 
462 
454 
449 
437 
428 
416 
3<)4 
340 

8.5 
7-3 
7.0 
6o6 
6,3 
6.1 
6.0 
5.7 
5.1 
4.6 

FORAGE PER ANIMAL VKXT 

2 
Acres of 
Pasture per 
Animal Unit 

1.0 
1.4 
1«8 
2.2 
2.3 
2.4 
2.7 
3.0 
4.3 
5.0 

8 
Percent 
hssab 
Crop 

166 
147 
138 
132 
126 
120 
115 
106 
98 
78 

9 10 
Eggs per Percent 
Ken 
Housed 

258 
245 
234 
229 
224 
215 
206 
192 
175 
153 

of Hens 
Died 

2 
3 
4 
5 
6 
7 
9 
10 
11 
15 

11 
Percent 
Chick 
Loss 

0.6 
1.0 
1.6 
2.1 
2.7 
3.3 
4.2 
5.3 
7.4 
15.2 

TABLE 16. LABOR EFFICIENCY 

Work 
Units 
Man 

410 
350 
310 
280 
250 
240 
220 
200 
180 
150 

per 
Dairy 
Govs per 
Man 

18 
16 
13 
12 
10 
9 
8 
6 
5 
4 

Beef 
Govs per 
Man 

55 
47 
39 
35 
31 
27 
23 
19 
16 
12 
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CROP YIELDS PER ACRE 
A CCHBABISOS AMONG CRCK'S OK YOUR CHN FAIM WITH A COMMON BASIS 

The chart on the next page is designed to coopate the yields ooong different 
crops. The basis used for the coicparison is digestible energy* 

Different kinds of crops are listed at the top of the columns* T«o conver­
sions are listed belov each kind of crop* The first is digestible energy in 
therms per pound of food* The second is total digestible nutrients in percent­
ages* The data on digestible nutrients vere taken from Morrison^ Feeds and 
Feeding, 22nd edition. Appendix Table 1* The digestible energy cosi^rsion was 
obtained by multiplying the constant 2*0185 times the digestible nutrient per­
centage* Calculations were made with digestible energy carried to ttK> places 
beyond the decimal point, evan though only one figure is shown for some feeds* 

Along the left side of the table Is an array of production in thotisands of 
therms of digestible energy per acre.. The scale chai^ses twice. Above the 10,000 
level the ranges are one thousands Bauwaen the 5»000 and 10,000 levels the ranges 
are 500* Below the 5,000 level the ranges are 2C0 pounds* 

The nethod of preparing yield levels is illustraced with good quality hay* 
Divide 12,000 therms of digsitible snergy by 1.11 therms per poand to get 10,811 
pounds of .X*D*N* Divide 10,811 t-y 2,000 pounds per ton to get) 5*4 tons per acre* 

In iBost' all instances, yields are reported in two figures» 
Because oi the reporting of only two figures, a few yields are rounded to the 
same wjobeT at different levels of digestible energy; for exsople, 12 is repeated 
under^com silage* 

Yields for each crop are listed within the most common ranges of produci:ion* 

In the appropriate column, drav a h&&vy line that most nearly corresponds with 
the yield on your farm* After this is dozre for each crop, the yields can be 
observed on a comparative basis* 

In the case of hay, six columns are provided with two for each of three kinds 
of hay* Select the column that most nearly reflects cUe quality* ffrite the kind 
of hay above the appropriate colusm, Gcod quality hay is cut early and leaves 
are kept at harvest* In the case o:: cor*i gri^in, decide vhethar the crop will be 
fed as grain without the cob or ground and fed as c o m and cob* 

If a particular crop is not shown en t!ie next page, another can be used* For 
example, a silage of sor^um, sudan, soybeans, or combinations of them have about 
a 15 percent TDN and 0*30 D*E* Use tbe column for hay»3ilage without wilt and 
increase the field, yield of the sorghusi, sudan or soybeans to 107 percent of its 
yield* For excn^le: Sudan and soybeans in a field yielded 20 tons* Then 20 tons 
X 107 "* 21*4 tons eqalvaleat in the hay-allage with no wilt column* 

CET 206-134 



CROP TTODS PER ACRE 
A cooparison snong crops on a comon basis 

KINDS OF CROPS 

Dig, Energy 
Dig, Nutrients 

t̂housands 
I!hexins of 20 
Digestible 19 
Energy per 18. 
Acre 17 

16 
X5 
14 
13 
12 
11 

10 
9.5 
9.0 
8.5 
8.0 
7.5 
7.0 
6.5 
6.0 
5.5 

5.0 
4.8 
4.6 
4.4 
4.2 
4.0 
3.8 
3.6 
3.4 
3.2 
3.0 
2.8 
2.6 
2.4 
2.2 
2.0 
1.8 
1.6 
1.4 
U 2 

TET 206- •̂̂  
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1-5 f-^ if i^* 1.6 1.3 .35 '.40 '.28 '.40 
/3 80 78 70 80 88 1.11 

8 20 14 20 55 
^^ Bu Bu ?on 'Prr. Ton Ton Ton 

140 
130 
120 
110 123 

100 112 
95 106 
90 100 
85 95 
80 89 
75 83 
70 
65 
60 
55 

50 
48 
46 
44 
42 
40 
38 
36 
34 
32 
30 
28 
26 

78 93 
72 86 
67 79 
61 73 

56 66 
54 64 
51 61 
49 58 
47 56 
45 53 
42 50 
40 48 
38 45 
36 42 
33 40 
31 37 
29 34 

32 
29 
26 
24 
21 
19 
16 
13 
11 

89 
85 
80 
76 
71 
67 
62 
58 
54 
49 
45 
40 
36 
31 
i7 
22 
18 

25 
24 
23 
21 

22 20 29 20. 
21 19 27 19 
19 18 25 18 
18 16 23 16 
17 15 21 15 
15 14 20 14 
14 
13 
12 
12 
11 
10 

9.7 
9.0 
8.3 
7.6 

52 47 6.9 
50 45 6,7 
43 43 CA 
46 41 6a 
44 39 5.3 
42 37 5.6 
40 36 5.3 
37 34 5.0 
35 32 4.7 
33 30 4.4 
31 28 4.1 
29 26 
27 24 
25 22 
23 21 
21 19 
19 17 
17 15 
15 13 
12 11 
10 9 

IS 
27 

12 
12 
11 16 
11 15 
10 14 
9.3 13 
8.7 12 
8.1 12 
7.5 11 
6.9 9.8 6.9 

12 
12 
11 
11 
10 
9.3 
8.7 
8.1 
7.5 

6.2 8.9 6.2 
6.0 8.6 6.0 
5.7 8.2 5.7 
5.5 7.9 5.5 
5.2 7.5 5.2 
5.0 7.1 5.0 
4.7 6.8 4.7 

6.4 
6.1 
5.7 
5.4 
5.0 
4.6 
4.3 
3.9 
3.6 
3.2 

6.3 
5.9 
5.4 
4.9 

4.5 
4.3 
4.0 
3.8 
3.6 
3.4 
3.1 
2.9 
2.7 
2.5 

2.3 
2.2 
2.1 
2.0 
1.9 
1.8 
1.7 
1.6 
1.5 
1.4 
1.3 
1.3 
1.2 
Ul 
UO 
•? 
•8 
•7 
«6 
5̂ 
.4 

1.01 
50 

Ton. 

5.9 
5.4 

4.9 
4.7 
4.5 
4.2 
4.0 
3.7 
3.5 
3.2 
3.0 
2.7 

2.5 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 
1.8 
1./ 
1.6 
1.5 
1.4 
1.3 
1.2 
U l 
1*0 
•9 
•8 
•7 
.•6 
•5 
•4 

.91 
45 
Ton 

5.5 
5.2 
4.9 
4.7 
4.4 
4.1 
3.8 
3.6 
3.3 
3.0 

2.7 
2.6 
2.5 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 
1.8 
1.6 
1.5 
1.4 
1.3 
1.2 
l.l 
1.0 
.9 
.8 
^» 

.5 

.4 
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educators, adult instructors and teacher coordinators. The 
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(7) "Merchandising," (8) "Program Development," (9) "Salesmanship," 
and (10) "Supervision and Human Relations." (SL) 



tmmtmf 

U DEPIBTMeir QF HEALTH. EDUUTION & WELFARE 
QFRCE OF EOUCAnON 

ntiS(iaciiME»T itftj i m REPRODUCED EXACTLY AS RECEIVED FROM THE 

p s t m a t QR&AMirAnQK ORIGINATINIX IT POINTS OF VIEW OR OPINIONS 

SFAlHUMDNQr NECESSARILY REPRESENT OFFICIAL OFFICE OF EOUCAnON 
PflSmaHsOUPQUGY 

CSOUISSXL FOR BISmiBUnVE TEACHER EDUCATION 

WmESSim&L BULLETIN SERIES 

W 

S l̂WiER ? 

/iiinimuimiHiiMiiiiiiiiiMimmiiuiiirmiHHMUMUiMMtuiiiiiiiiiiii'iirMiiiiniriiiMiiiMMiiiiiiiiHiiniuiiiiiiiMiHiiiiHiitiiiiiHuiiiiHMuiiiiniimiiuiiiitm^^ -

I Selected IiEstiticfcloaai Materials for Distributive Education | 

I J. C. Levendowski | 
I Researcher and Teacher Educator i 
I Icireaii of Business Education | 
I Calif€£mia State Department of Education | 

-stiiniiiiMiiiniiiiMiiiiHnnuiiiiiiiiMiiiiMitiitnMniiitHiniuMriittiUMiitMiiitiniHMiiintiMiiiiiiiiMiiiuuutiuiimiutiituHiiiuiiHiiiHiniiinnniiriiHiiiiiHH 

l&ls b^letin was produced and distributed by: 

Bureau of Business Education 
California State Department of Education 
Sacramento 
1965 

CO 

O 

> 



!••• mmi^mmmmm wm- m 

FOBEHOKD 

The Council for Distributive Teacher Education was organized in 

1961. Membership in the organization consists of teacher educators 

and other distributive education personnel with an interest in ad­

vancing distributive teacher education. The primary interests of the 

Council are research and publication. 

These selected instructional materials were compiled with the 

liope that they will be valuable to distributive teacher educators, 

adult instructors, and teacher coordinators. The publications listed 

are mainly free or inexpensive brochures, bulletins, pamphlets, and 

paperback books. The purpose of the list is to supplement Bulletin 

No. 5, Distributive Education Library List, a compilation of text 

materials for distributive teacher education which was published by 

CDTE in 1964. 

This report was compiled by J. C. Levendowski, Researcher and 

Teacher Educator, Department of Education, State of California. It 

was edited by the charter president of CDTE and published through the 

courtesy of the Bureau of Business Education, California State Depart­

ment of Education. Requests for copies should be addressed to the 

author. 

Reno S. Knouse 

Charter President, CDTE 
State Teacher Educator for Distributive Education 
School of Business 
State University of New York at Albany 

January, 1966 
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INTRODUCTION 

Distributive education teachers have recognized the increasing 

value of using free and inexpensive instructional materials to 

supplement basic textbook materials in their teaching. 

The purpose of this bibliography is to list the instructional 

materia''.8 that distributive education teachers may secure and 

evaluate for possible use in the instructional program. A number 

of the materials listed should prove particularly valuable to distri­

butive education teachers in curriculum development. 

The assistance of staff members of the Bureau of Business 

Education and Carol Stafford, secretary, for her work in preparing 

the final copy, is deeply ^appreciated. The author is also very 

grateful for the cooperation of the publishers, business firms, and 

governmental agencies who made their materials available for review. 
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INSTRUCTIONAL MATERIALS 

T 

y 
p 
e of 

P 
n 

* b. 

P 

P 

P 

P 

P 

P 

PB 

B 

B 

B 

P 

P 

P 

P 
u 
b 
1 
i 
s 
h 
e 
r 

2 

2 

7 

13 

13 

24 

35 

41 

41 

41 

63 

63 

63 

Major Subject Classification 

ADVERTISING AND DISPLAY 

Author Title 

Simon, Morton J. 

Andersen, John R. 

Zlmmerly, Isabelle M. 

Collins, Kenneth 

Questions and Answers About Advertising. 
5 pp. Free. 

The Advertising Truth Book, 1960. 26 pp. 
$1.00. 

Display for Profit. 12 pp. Free. 

Low-Cost Store Front Modernization, 1958. 
40 pp. $1.00. 

Newspaper Advertising for the Small Retailer, 
1960. 55 pp. $.50. 

The ADman*s Vocabulary. 6 pp. Free. 

Successful Store Advertising, 1959. 46 pp. 
$1.75. 

"Guides for Advertising Allowances and Other 
Merchandising Pa3^ents and Services; 
Compliance With Sections 2(d) and 2(e) of 
the Clayton Act, as Amended by the 
Robinson-Patman Act," adopted May 19, 196G. 
10 pp. Free. 

"Guides Against Bait Advertising," adopted 
November 24, 1959. 3 pp. Free. 

News Summary (weekly). Free. 

Advertise . . . To Promote Your Business to 
Sell Your Goods, 1958. 28 pp. Free. 

Display Selling, 1959. 24 pp. Free. 

Making Your Windows Work For You, 1959. 20 pp. 
Free. 

* B 
P 
PB 
PM 
TG 

Bulletin 
Pamphlet 
Paperback 
Programmed Materials 
Teaching Guides 
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Major Subject Classification 

ADVERTISING AND DISPLAY 

Author Title 

B 

B 

B 

B 

B 

B 

TG 

P 

PB 

80 

80 

80 

80 

80 

80 

87 

94 

97 

Belding, Don 

Oxenfeldt, Alfred R., 
and Carroll Swan 

"Advertising For Profit and Prestige," Small 
Marketers Aids, No. 56. Prepared by 
D. Peter Bowles, June, 1960. 4 pp. Free. 

"Checklist for Successful Retail Advertising," 
Small Marketers Aids. No. 96. Prepared by 
Charles T. Lipscomb, Jr., October, 1963. 
4 pp. Free. 

"Color Can Stimulate Sales," Small Marketers 
Aids, No. 85. Prepared by Ernest Dichter, 
November, 1962. 4 pp. Free. 

"Interior Display: A Way to Increase Sales," 
Small Marketers Aids, No. 111. Prepared 
by Gabriel M. Valenti, February, 1965. 
4 pp. Free. 

"Making -the Most of Your Show Windows," Small 
Marketers Aids, No. 63. Prepared by 
Josef A. Head, N. M. Cartmell and Associates, 
March, 1961. 4 pp. Free. 

ti Sales Promotion Pointers for Small Retailers," 
Small Marketers Aids, No. 60. Prepared 
by Bernard W. Smith, December, 1960. 4 pp. 
Free. 

"Effective Advertising," Administrative Manage­
ment Course Program, 1965. Pp. iii and 65. 
$1.25. 

5 Talks on Advertising, 1960. 63 pp. $2.00. 

Management of the Advertising Function, 1964. 
Pp. viii and 88. $1.95. 
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INSTRUCTIONAL MATERIALS 
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Major Subject Classification 

DISTRIBUTIVE OCCUPATIONS SKILLS 

Author Title 

P 

P 

22 

48 

56 

B 

P 

P 

P 

P 

P 

P 

TG 

56 

56 

56 

56 

63 

63 

74 

85 

87 

Vogt, David J., M. E. 
Newton, and Duke 
Newton 

Check Protection Course. $1.00. 

Profitable Check Cashing and Collection Pro­
cedures. ' • pp. $1.00. 

PHOi^ POWER. (Series of 7) Free. 
How to Answer Letters. 4 pp. 
How to Promote Your Call Collect Program. 

4 pp. 
How to Keep Your Customers Buying From 

You. 4 pp. 
How to Revive Inactive Accounts. 4 pp. 
How to Screen Mail Inquiries. 4 pp. 
How to Make Appoinrments. 4 pp. 
How to Collect Overdue Accounts. 4 pp. 

Relax . . . . When You Write a Letter. 14 pp. 
Free. 

6 Tips for Friendly and Effective Telephoning. 
Free. 

Win More Friends by Telephone, 1961. 19 pp. 
Free. 

You and Your Telephone. Free. 

The Modern Outlook. 35 pp. Free. 

Tips on Making Change. 14 pp. Free. 

How to Spell It, 1963, 19 pp. Free. 

Basic Instruction for Personal Employability, 
Pp. iii and 47. Free. 

Know Your Money, i960. 29 pp. $.20. 

* B Bulletin 
P Pamphlet 
PB Paperback 
PM Programmed Materials 
TG Teaching Guides 
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INSTRUCTIONAL MATERIALS 

Major Subject Classification 

DISTRIBUTIVE OCCUPATIONS SKILLS 

Author Title 

TG 

TG 

93 

93 

Instructor's Manual for Show Card Writing. 
$.25. 

Show Card Work Book. $.35. 
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P 

P 
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P 
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u 
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h 
e 

1 

1 

3 

3 

3 

5 

5 

6 

6 

6 

6 

7 

8 

23 

23 

23 

Major Subject Classification 

EC(»IC»fICS 

Author Title 

Ketchum, Alton 

Cooley, John L. 

Fleming, Harold 

The Miracle of America, Sixth Edition. 19 
pp. Free. 

The Case for the Union Shop. 31 nn. Free. 

Labor Looks at Automation, 1959. 27 DP. Free. 

Why Unions?, 1962. 14 pp. Free. 

Labor Arbitration Procedures and Technioues. 
23 pp. Free. 

You Be the Arbitrator!, 1963. 10 pp. Free. 

Banking From the Stone ARB - To the Atomic 
Age> 1962. 20 pp. Free. 

How Banks Help, 1962. 49 pp. Free. 

Hie Story of American Banking, 1963. 71 pp. 
$.30. 

Using Bank Services, 1961. 40 pp. Free. 

The American Achievement, 1961. 35 PP. Free. 

How We Organize To Do Business in America. 
Prepared by Frank C. Cyr. 34 pp. $.25. 

"The Ethics of Capitalism," 1961, The 
American Competitive Enterprise Economy. 
No. XVII. 26 pp. $.50. 

Free Markets and Free Men, 1953. Pp. til 
and 26. $.50. 

The Goals of Economic Policy, 1961. 35 PP. 
$.50. 

1 i.„i„.. 

* B Bulletin 
P Pamphlet 
PB Paperback 
FM ProgramDied Materials 
T6 Teaching Guides 



INSTRUCTIONAL M/VTERIALS 

23 

23 

23 

23 

23 

23 

23 

p 

p 

p 

p 

p 

p 

p 

p 

34 

34 

34 

34 

34 

34 

34 

34 

Author 

Major Subject Classification 

ECON(MICS 

Title 

Inflation, Unions and Wage Policy, 1960. 
44 pp. $1.00. 

"The National Income and its Distribution," 
1963, The American Competitive Enter­
prise Economy, No. IV. 26 pp. $.50. 

"Prices, Profits and Wages," 1961, The 
American Competitive Enterprise, No. 
VIII. 31 pp. $.50. 

Productivity and Wage Settlements, 1961. 14 
pp. $.50. 

Profits - Something for Everyone, 1957. 35 
pp. $.50, 

Promise of Econoniic Growth - Prospects, 
Costs, Conditions^ 1960. 55 pp. $1.00. 

It Understanding the Econooiic System and Its 
Functions," 1960, The American Cqaapeti-
tive Enterprise Economy. No. XI. 27 pp 
$.50. 

Automation and Employment, 1964. 32 pp. Free, 

The Profit Motive. 32 pp. Free. 

The Story of Competition in the American 
Market. 1959. 32 pp. Free. 

The Story of Creative Capital. 32 pp. Free. 

The Story of Man and His Work, 1959. 32 pp. 
Free. 

The Story of Prices, 1960. 32 pp. Free. 

The Story of Taxes, 1957. 32 pp. Free. 

The Story of World Trade, 1960. 32 pp. Free. 
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INSTRUCTIONAL MATERIALS 

Major Subject Classification 

Author 

ECONOMICS 

Title 

PB 

B 

36 

36 

36 

p 

p 

p 

p 

p 

37 

38 

38 

38 

38 

39 

40 

The Federal Reserve System; Purposes and 
Functions5 4th Edition, 1961. Pp. xvi 
and 238. Free. 

Money: Master or Servant?, 2nd Edition, 1960. 
47 pp. Free. 

Readings on Money, 2nd Edition, 1957. 58 pp. 
Free. 

The Search for Certainty in an Uncertain 
World, 1962. 72 pp. Free. 

Your Money and the Federal Reserve System. 
20 pp. Free. 

Modern Money Mechanics, 1961. 33; pp. Free. 

Coins and Currency. 15 pp. Free. 

Keeping Your Money Healthy, 1960. 16 pp. 
Free. 

Money and Economic Balance, 1962. 28 pp. 
Free. 

The Story of Checks, 2nd Edition, 1962. 
20 pp. Free. 

SERIES FOR ECONOMIC EDUCATION. Free. 
Automation. 9 pp. 1964. 
The Balance of Payments. 13 pp. 
GoldI 9 pp. 1963. 
The Mystery of Economic Growth. 9 pp. 1962, 
The New Poverty. 10 pp. 1964. 
The Price System. 9 pp. 1962. 
Tax Cuts Price of Prosperity? 9 pp. 1963. 
Unemployment in Prosperity Why? 8 pp. 

An Introduction to the History of Coinage and 
Currency in the United States, 1960. 3?. 
pp. Free. 

8 
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P 

B 
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PB 

PB 
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PB 

P 

P 

P 

P 
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40 

42 

42 

43 

44 

50 

54 

54 

54 

54 

54 

54 

54 

54 

54 

Major Subject Classification 1 

• 

Author 

Kettering, Charles F., 
and Allen Orth 

Mors, Wallace P. 

Hacker, Louis M. 

Rogers, Jack 

Cochran, Thomas C. 

Allen, Frederick Lewis 

Korey, Edward L. 

Oxenfeldt, Alfred R. 

ECONOMICS 1 

Title 1 

Your Money Supply, 23 pp. Free. | 

The Evolution of Mass Production, 1956- 52 | 
pp. Free. 1 

1963 Business Trends and Progress. Free. 1 

Unions and Union Leaders of Their Own j 
Choosing, 1957. 24 pp. Free, 

American Battle for Abundance, 1955. 103 pp. 
Free. 

"Consumer Credit Facts For You," 1959, Bureau 
of Business Research Educational Pamphlet 
No. 1. 32 pp. Free. 

American Capitalism Its Promise and Ac­
complishment, 1957. 192 pp. $1.25. 

Automation, 1958. Pp. viii and 94. $.50. 

Basic History of American Business, 1959, 
192 pp, $1,25. 

The Big Change - America Transforms Itself 
1900-1950, 1952. Pp. ix and 271. $.50. 

Business and the American Way, 1952. 33 pp. 
$.65. 

Capital Key to Progress, 1952. 34 pp. $.50. 

Competitive Prices in Action, 1958. 30 pp. 
$.50. 

Economic Security for Americans, 1961. 51 !>!>. 
$.65. 

Economic Systems in Action, 1960. Pp. xiv 
and 207. $2,75. 



ISSmTlICIIQKAL MATERIALS 

Majcyr Subject C l a s s i f i c a t i o n 

ECONOMICS 

Acntfe^r Title 

? 

1» 

i-S 

IB 

? 

F 

54 

54 

54 

54 

54 

54 

F 

F 

I S 

F 

54 

54 

54 

54 

54 

54 

Bl®22ia, Cla rk € . 

ISa^nter, l j s» is £ . 

Bais^ser ty, Carr®!! R. 

Gal^enKKsi* J a n e s B . 

S ta r r , ! ?ferfe. 

Manser 3, TUemls E . 

SSsgoer, lu^sTis £ . 

Hfeiler^ E . "ff. 

S t s i saer , Be te r © . , amd 
IPilLliffiin © a i ^ e r 

Bacimsjnis Jimles 

Hog the American Economy I s Organized, 1961. 
Pp . i and 34 . $ 1 . 0 0 . 

Rmt' a. Corporat ion Works^ 1960. 15 p p . $ . 2 5 . 

Bsm Everybody Makes a L i v i n g , 1959. 11 p p . 
$ . 2 5 . 

Hog to Raise Real Wages, 1961. 31 pp. $.50. 

I Income» Earployaent and Prices, 1960. 38 pp. 
$1.Q0. 

I 
t 

I I i i f l a t i o n : I t s Causes and E f f e c t s . 7 p p . 
j Free. 

I 
I International Economic Problems, 1961. 71 pp. 

$1.00. 

Labor and the American Way, 1961. 92 pp. $.65. 

gfeasuring the Performance of the Economy, 
1961. Pp. i and 39. $1.00. 

Methods of Organizing Economic Activity in 
the Utrited States and the Soviet Union, 
1961. 8 pp. Free. 

! Personal l>istribu.tion, 1961. 14 pp. Free. 

i 
i P r o d n c t i v i t y , 1952. Pp . v i i and 60. $ .50 . 

I 

Caacp&ellj, Safeert W. 

Ms^S!&-s:^ L/eonis E . 

What P r o d u c t i v i t y Means t o Each of Us, 1961. 

15 p p . F r e e . 

Profits at Work, 1961. 26 pp. $.50. 

Soviet Economic Power, 1960. Pp. x and 209. 
$1.95. 

What Are Economic Problems?, 1961. Pp. i and 
19. $.50. 

10 
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PB 

PB 

PM 

PB 
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PM 
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b 
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54 

55 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

60 

Major Subject Classification 

Heilbroner, Robert L. 

Learner, Laurence E., 
and Dorothy L. 
Thomson 

de Rycke, Laurence 

de Rycke, Laurence, 
and Alvin H. 
Thoiiq)son 

Attiyeh, Richard E, 

Lee, Baldwin 

Weiner, Samuel 

Lumsden, Keith G. 

Lumsdeu, Keith G. 

WeIfling, Weldon 

Attiyeh, Richcrd E. 

ECONOMICS 

The Worldly Philosophers, 1961. 309 pp. 
$1.50. 

A Primer on Profits, 29 pp. Free. 

American Capitalism, An Introduction, Re­
vised Edition, 1961, Pp. xi and 116. 
$1.00. 

Beginning Readings in Economics, 1961. 367 
pp. $2,80. 

Business Enterprise in the American Economy, 
1961. 110 pp. $1.00. 

"Capitalism, Communism, and Socialism," 1963. 
The American Economics Series, Book 7. 
292 pps 280 frames. $2.40. 

Capitalism and Other Economic Systems, 1959. 
Pp. V and 122. $1.00. 

"The Federal Reserve System and Its Effect 
on Money and Banking," 1963. The 
American Economics Series, Book 4. Pp. 
vii and 264, 264 frames. $2.40. 

"The Free Enterprise System," 1963. The 
American Economics Series, Book 1. Pp. 
ix and 274, 823 frames. $2.40. 

"The Gross National Product," 1964. The 
American Economics Series, Book 2. Pp. 
viii and 344^ 589 frames. $2.40. 

Money & Banking in the American Economy, 1960. 
104 pp. $1.00. 

"Problems of Economic stability and Growth," 
1964. The American Economics Series, 
Book 3. 314 pp, 564 frames. $2.40. 

What Everybody Ought to Know About This Stock 
and Bond Business, 1960. 20 pp. Free. 

11 
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P 

P 

62 

Author 

02 

62 

63 

63 

68 [raft, Philip 

68 Ooherty, Robert E, 

68 pullen, Donald E. 

69 

Major Subject Classification 

ECONOMICS 

Title 

INDUSTRY AND THE AMERICAN ECONOMY SERIES. 
National Association of Manufacturers. 
Price not available. 
Capital and Economic Growth, 1962. 14 pp. 
A Comparison of Three Economic Systems, 

1962. 22 pp 
The Growth of American Industry, 1959. 

38 pp. 
Industrial Research and Development, 1962. 

14 pp. 
Industry - Organization and Employees, 1961. 

14 pp. 
Industry's Profits, 1959. 10 pp. 
Our Native Land, 1961. 30 pp. 
Productivity and Production in Industry, 

1961. 14 pp. 
The Role of Competition, 1961. 14 pp. 
The Role of Marketing, 1961. 14 pp. 
Wages and Prices in an Industrial Economy, 

1961. 10 pp. 

Monopoly Power as Exercises by Labor Unions. 
31 pp. Free. 

Wages ...Prices...Profits...and Inflation!, 
1957. $.25. 

Bank Terminology, 1962„ 45 pp. Free. 

4000 Years of Banking. 21 pp. Free. 

Corruption and Racketeering in the Labor 
Movement, 1958. 58 pp. $.30. 

Industrial aad Labor Relations Terms, 1962, 
32 pp. $.15. 

Minimum Wage Laws, 1961. Pp. v and 53. $.50. 

"Portfolio of Teaching Aids," Prepared by the 
New York Stock Exchange. (To accompany 
the eleven-unit series "You and the In­
vestment World") . Free. 

12 
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73 

73 

73 

78 

78 

78 

80 

80 

82 

86 

87 

87 

87 

87 

INSTRUCTIONAL MATERIALS 

Maj 

Author 

Heilbroner, Robert L. 

Barbash, Jack 

Stewart, MdKwell S. 

Senesh, Lawrence, and 
Barbara W. Newell 

Daugherty, Marion 

Calderwood, James D., 
and Hazel J. Jones 

Hailstones, Thomas J. 

or Subject Classification 

ECONOMICS 

Title 

This Growing World, 1961. 20 pp. $.25. 

The Labor Movement in the United States, 1958. 
28 pp. $.25. 

The T6.xes We Pay, 1959. 27 pp. $.25. 

Our Labor Force, 1961. 84 pp. $1.00. 

Understanding Economic Growth, 1961. 119 pp. 
$1.00. 

World Trade. 1961. 68 PP. $.90. 

"Arbitration and the Small Businessman," 
Management Aids for Small Manufacturers, 
No. 106. Prepared by S. Whitney Landon, 
August, 1959. 4 pp. Free. 

"Small Business and Pattern Bargaining," 
Management Research Summary. Prepared by 
Walter H. Carpenter, Jr. and Edward 
Handler, June, 1961. 4 pp. Free. 

Readings in Economics, 1963. Pp. viii and 
512. $5.00. 

Important Events in American Labor History... 
A Chronology 1778-1959. 50 pp. Free. 

Brief History of the American Labor Move­
ment, 1957. Pp. vi and 85. $.35. 

Antitrust Laws With Amendments 1890-1964, 
1964- Compiled by Gilman G. Udell. 
Pp. vi and 129. $.40. 

How American Buying Habits Change, 1959. 
235 pp. $1.00. 

Money Facts, 1964. Pp. v and 35. $.15. 

13 
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INSTRUCTIONAL MATERIALS 

PB 

PB 

87 

87 

87 

88 

96 

96 

Major Subject Classification 

Author 

Traywick, Leland E, 

jovenstein, Meno 

ECONOMICS 

Title 

A Primer on Money, 1964. Pp. vii and 144. 
$.40. 

Do You Know Your Economic ABC*s? 40 pp. 
$.20. 

U, S. Balance of Payments, 1964. 44 pp. 
$.25. 

Collective Bargaining or Monopoly. 90 pp. 
Free. 

Business Ups and Downs, 1961. 83 pp. $.96, 

Capitalism, CcHnmunism, Socialism, 1962. 
150 pp. $.96. 

14 
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29 

44 

44 

44 

45 

46 

46 

59 

62 

65 

66 

67 

67 

71 

75 

76 

76 

Major Subject Classification 

Author 

(f 

Anderson, Kenneth L. 

Whitney, Robert A-

Lazarus^ Fred Jr. 

Kirkpatrick, C. A. 

Mullin, Stanley H. 

* B I 

GUIDANCE 

Title 

Opportunities in Selling, 1963. 23 pp. $.25. 

Can I Get the Job. Sir ̂le copies Free. 

Key to Careers in the Retail Autoax>tive Busi­
ness. 36 pp. Free, 

Professional Profile of an Automobile Sales-
man, 1961. 30 pp. Free. 

Getting The Right Job, 1962. Free. 

...and That's No Bulll 12 pp. Free. 

H i ^ School Recruiting, 1960. 20 pp. Free. 

Wholesaling as a Career? Free. 

Your Opportunities in Distribution, 1955. 
30 pp. Free. 

A Career for You in Sales and Marketing 
Management. 22 pp. Free. 

What's Selling? 32 pp. Free. 

Should You Be A Salesman?, 1959. 11 PD. Free. 

Should You Go Into Retailing?, 1960. 11 pp. 
Free. 

You and Your First Job, 1963. $.15. 

Selling as a Career. Free. 

What You Should Know About: Sales Careers, 1964, 
20 pp. $,25. 

Your Opportunities in Sales and Marketing. Free, 

Julletin 
P Pamphiec 
PB Paperback 
PM PrograoHaed Materials 
TG Teaching Guides 

15 
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Major Subject Classification 

GUIDANCE 

Author Title 

77 

p 

p 

p 

p 

77 

87 

87 

87 

Gilles, Lambert L, Charting Your Job Future, 1957. 72 pp. $1.90. 

Jobs in Selling, 1965. 46 pp. $1.25. 

Care>'::rs in Business Management, 1960. 20 pp. 
$.20. 

Choosing Your Occupation, 1962. 16 pp. $.15. 

How to Get and Hold the Right Job..., 1962. 
18 pp. $.10. 

16 



"wmmmmmimmmmmmsmmmmm wtmmmmm wimm ^^mim wmm^wm^^^^tjm^n.^\xi\ m^^^i-^'^--' 

INSTRUCTIONAL MATERIALS 
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13 

14 

15 

15 

15 

15 

16 

16 

17 

Ma: 

Author 

Hill, Richard M. 

Morgan, Howard E. 

Fritzemeyer, Joe R., 
and William L. 
Haeberle 

Klasson, Charles R., 
and Edgar G. Williams 

Hay, Leon E., and 
Alfred Schmidt 

Yoder, Wallace 0., and 
C. E. Vincent 

Lipson, Harry A. 

Lipson, Harry A. 

Kline, John B. 

jor Subject Classification 

l̂ANAGEMENT 

Title 

Setting Sales Oblectives for Small Business, 
60 pp. $1.25. 

The Motel Industry in the United States: 
Small Business in Transition, 1964. 
Pp. xxii and 218. $1.50. 

"Control for Profit in Retail Automobile 
Dealershit)," Small Business Management 
Research Report, March, 1961. 70 pp. 
$1.50. 

"Management and Financial Controls for 
s Appliance Dealers," Small Business Manage­

ment Research Report, 1961. 95 pp. $2.50. 

"Management and Financial Controls for Men's 
Clot'iing Stores," Small Business Manage­
ment Research Report, March, 1961. 70 pp. 
$1.50. 

"Management and Financial Controls for Re­
tail Hardware Stores," Small Business 
Management Research Report, 1961 <, 65 pp. 
$2.00. 

"Selected Cases of Alabama Small Retail 
Stores," Small Business Management Re­
search Report, 1963. Pp. iii and 52. 
$1.00. 

"Ten Alabama Small Retail Cases," Small 
Business Management Research Report, 1961. 
Pp. iii and 63. $1.00. 

"Case Problems of Small Business in the Rocky 
Mountain West^" Small Business Management 
Research Report, 1961. PP. V and 202. 
$2.50. 

* B Bulletin 
P Pamphlet 
PB Paperback 
PM Programmed Materials 
TG Teaching Guides 

17 
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19 

21 

23 

25 

28 

28 

32 

33 

33 

33 

33 

33 

Major Subject Classification 

MANAGEMENT 
* 1 1 " 

Author Title 

Young, Elmer R. 

Rotch, William 

Exwln, Robert D. 

Joskow, Jules, and 
Irwin M. Stelzer 

Childress, Russell L. 

"Introduction to Merchandise Management 
Accounting for Small Retail Outlets," 
Small Business Management Research Report, 
1964. 64 pp. $1.50. 

"Management of Small Enterprises, Cases and 
Readings," Smdll Business Management Re­
search Report, 1964. 321 pp. $3.00. 

Small Business: Its Role and Its Problems, 
1962. 42 pp. $.50. 

'̂ Merchandise Management Accounting - A Guide 
to Item Profitability for Small and 
Medium Retail Stores," Small Business 
Management Research Report, 1964. 128 PP. 
$2.50. 

Consumers Look at Fair Trade, 1955. 38 pp. 
$.50. 

The Consumer and Antitrust, 1957. 31 pp. $.50. 

"Trends and Prospects for Affiliated Food 
Retailers," Small Business Management 
Research Report, 1962. Pp. viii and 164. 
$2.00. 

The Failure Record Through 1963. 14 pp. $1.00. 

Getting Ahead in Small Business, 1954. 32 PP. 
Free. 

How to BT 1 Profits by Controlling Costs, 
1959. 47 pp. $1.00. 

How to Control Accounts Receivable for 
Greater Profits, 1959. 35 pp. $1.00. 

How Does Your Business Compare With Others 
in Your Line? 23 pp. Free. 

18 
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33 

33 

33 

33 

33 

34 

48 

51 

52 

52 

52 

52 

52 

52 

52 

Maj 

Author 

Vogt, David J., M. E. 
Newton, Dtike Newton 

Preston, Lee E. 

Vomack, S. H. 

Phelps, Clyde Williams 

Bandy, William R. 

or Subject Classification 

MANAGEMENT 

Title 

How to Use Your Dun & Bradstreet Service Most 
Effectively. 44 pp. Free. 

The Mercantile Agency, 1959. 65 pp. Free. 

Opportunities for Growth in Small Business, 
1958. 31 pp. Free. 

The Pitfalls in Managing a Small Business. 
1956. 22 pp. Free. 

Profitable Management for Main Street, 1959. 
48 pp. $1.00. 

The Story of Management, 1961. 32 pp. Free. 

Profitable Check Cashing and Collection Pro­
cedures. 15 pp. $1.00. 

"Profits, Competition and Rules of Thumb in 
Retail Food Pricing," Small Business 
Management Research Report, 1963. 71 pp» 
$2,50. 

The Good Things of Life« Free 

Human Relations Fundamentals for Retail 
Credit Employees. Pp. v and 63. $2.50. 

Important Steps in Retail Credit Operation. 
72 pp. $1.00. 

Legal Aspects of Consumer Credits and 
Collections. 62 pp. $2.50. 

Making Credit Profitable. 43 pp. $.75. 

Retail Collection Procedure and Effective 
Collection Letters. 71 pp. $2.00. 

Retail Credit Sales Procedures and Letters. 
72 pp. $2.00. 

19 
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58 

53 

60 

63 

63 

63 

63 

69 

80 

80 

80 

80 

Maj 

Author 

Hailes, Wm. D. Jr., 
and Raymond T. 
Hubbard 

Roontz, Harold, and 
Cyril 0*Donnell 

Dale, Ernest 

or Subject Classification 

MANAGEMENT 

Title 

Small Business Mana^emcint. Pp, iv and 329. 
$3.96. 1965. 

Management: A Book of Readings, 1964. 563 
pp. $7.50. 

Readings in Management: Landmarks and New 
Frontiers, 1965. Pp. xv and 516. $5.50. 

Eow to Read a Financial Report, 1959. 28 pp. 
Free, 

Credits and Collections, 1960. 35 pp. Free, 

Electronic Data Processing, A Management 
Report by NCR. Free. 

Expenses in Retail Businesses. 46 pp. Free. 

Profiting by Adequate Business Records, 1961. 
36 pp. Free. 

How to Understand Financial Statements. 33 
pp, Free. 

"The ABC's of Borrowing," Management Aids 
for Small Manufacturers, No. 170. Pre­
pared by Eugene P. Foley, February, 1965. 
8 pp. Free. 

"Break-Even Point Studies for Small Market­
ers," Small Marketers Aids, No. 50. Pre­
pared by Samuel Berke. November, 1959. 
4 pp. Free. 

"Building Strong Relations With Your Bank," 
Small Marketers Aids, No. 107. Prepared 
by James A. Cashir, December, 1964. 4 
pp c Free. 

"Business Ethics and Small Marketers," Small 
Marketers Aids, No. 44. Prepared by 
Wayne A. R. Leys, May, 1959. 4 pp. Free. 

20 
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Major Subject Classification 

MANAGEMENT 

Author Title 

"Checklist for Going Into Business," Sniall 
Marketers Ajds, No. 71. September, 1961. 
4 Fp. Free. 

"Choosing the Legal Structure for Your Fiinn," 
Management Aids for Small Hanufactfrers, 
No, 80. Prepared by Edward L. Anthooy 
and A. Barr Cornstock, February, 1957, 4 pp. 
Free. 

"Collecting Past Due Accounts Without Losing 
Customers." Management Aids for Small 
Manufacturers, No. 168. Prepared by 
J. W. Ellor, November5 1964. 4 pp. Free. 

"Controlling Your Business Future," Small 
Marketers Aids. No. 48. Prepared by 
F. L. Fletcher., September. 1959. 4 pp. 
Free. 

"Controlling Cash in Small Retail and Ser­
vice Firms." Small Marketers Aids, No. 
110. Prepared by D. S. Campbell, Febru­
ary, 1965. 4 pp. Free. 

"Correcting the Causes of Marketing Waste," 
Small Marketers Aids. No. 90. Prepared 
by R. M. Hill, April, 1963. 4 pp. Free. 

"Electronic Recordkeeping for Small 
Marketers," Small Marketers Aids, No. 84. 
Prepared by James M. Adams, Jr., October, 
1962. 4 pp. Free. 

"Finding and Hiring the Eight Enq>loyee," 
Small Marketers Aids, No. 106. Prepared 
by Rudolph Raphelson, September, 1964. 
4 pp. Free. 

"Growth: Implications for Small Marketers," 
Small Marketers Aids, No. 86. Prepared 
by/^bert Christopher, Decanber, 1962. 
4 pp. Free. 
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Major Subject Classification 

MfiLMGEMENT 

Tit le 

•m 

IB 87 

TG 87 

Silver , Vxsct B . , 

"Is Your Cash Supply Adequate?," Management 
Aids for Small Manufacturers, No. 174. 
Prepared by Jack H. Feller, Jr., April, 
1965. 4 pp. Free. 

**Seeping Score With Effective Records," 
Small Marketers Aids, No. 94. Prepared 
by ffilliam L. Raby, August, 1963. 4 pp. 
Free. 

'̂ Management Planning for Sound Growth," 
Management Aids for Small Manufacturers, 
No. 122. Prepared by Bruce E. DeSpelder, 
February, 1961. 4 pp. Free. 

"Pointers for Developing Your Top Assistant, 
Small Marketers Aids, No. 101. Prepared 
by Med Serif, April, 1964. 4 pp. Free. 

"Preventing Accidents in Small Stores, " 
Small Marketers Aids, No. 104. Prepared 

It 

S. J. (Bob) Curtis, July, 1964. 4 pp. 
Free. 

**A Pricing Checklist for Managers," Small 
Marketers Aids, No. 105. Prepared by 
Joseph D. O'Brien, August, 1964. 4 pp. 
Free. 

"Trade Regulation and Small Business," Small 
Marketers Aids, No, 67. June, 1961. 4 
pp. Free. 

**Financing . . , Short and Long Term Needs," 
Afeinistrative Management Course Program, 
Topic 5, 1965. Pp. iii and 74. $1.25. 

The First Two Years: Problems of Small Firm 
Growth and Survival, 1961. Pp. x and 233, 
$1.Q0. 

Kt 'Personnel Management - Developing Good Em­
ployees," Administrative Management 
Course Program:. Topic 6, 1965. Pp. iii 
and 87. $1.25. 
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TG 
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87 

87 

89 

91 

92 

98 

Major Subject Classification 

MANAGEMENT 

Author Title 

Metcalf, Wendell 0. 

Sangston, H. Earl 

Bell, Robert W. 

Nybroten, Norman 

Haynes, W. Warren 

Coppola, Andrew J., 
and Harry Katz 

"Records and Credit in Profitable Manage­
ment," Administrative Management Coursa 
Program, Topic 2, 1964. Pp. iii and 66. 
$1.25. 

Small Business Problems in Urban Areas, 1965. 
167 pp. $.50. 

Small Marketers Aids, Annual No. 1. Edited 
by Harry David, 1959. 87 pp. $.45. 

Small Marketers Aids, Annual No. 2. Edited 
by Robert A. Litsberg. 1960. 79 pp. $.40. 

Small Marketers Aids, Annual No. 3. Edited 
by Robert A. Litzberg, 1961. 63 pp. $.40. 

Starting and Managing a Small . . . Busi­
ness of Your Own, 1958. Pp. v and 49. 
$.40. 

"Success and Failure Factors in Small Busi­
ness," Administrative Management Course 
Program, Topic 1. 1964. Pp. iii and 77. 
$1.25. 

Suggested Management Guides. 1962. 308 pp. 
$1.75. 

"Business Budgeting for Small Department 
Stores," Small Business Managemant Re­
search Report^ 1963. $2.00. 

Credit Practices of Retailers and Financers 
of Fumi::ure and Home Appliances in Two 
Northwest Cities, 1963. 101 pp. $3.00. 

"Pricing Decisions in Small Business," Small 
Business Management Research Report, 1962. 
152 pp. $3.00. 

The Law of Business Contracts, 1963. Pp. viii 
and 179. $3.50. 
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Major Subject Classification 

MARKETING 

Author Title 

PB 

PB 

PB 

P 

P 

PB 

PB 

PB 

PB 

PB 

10 

26 

27 

27 

49 

49 

54 

57 

57 

58 

61 

62 

Lockley, Lawrence C., 
and Charles J. 
Dirksen 

Andersen, R. Clifton, 
and Philip R. 
Cateora 

Cases in Marketing, 1964. Pp. xiii and 318. 
$4,95. 

Marketing Insights, 1963. Pp. xii and 395. 

Edited by: Barksdale, 
H. C. 

Edited by: Barksdale. 
H. C. 

Shaw, Steven J., and 
C. McFerron 
Gittinger 

Westing, J. Howard, and 
Gerald Albaum 

Howard, Marshall C. 

$3.95. 

The European Common Market & Its Meaning to 
the United States. 152 pp. $2.00. 

ABC's of Foreign Trade, 1961. 33 pp. Free. 

Foreign Trade, So What? Free. 

Marketing: Change and Exchange, 1964. 
Pp. vii and 322. $3.50. 

Marketing in Progress - Patterns and Poten­
tials, 1964. Pp. xi and 740. $6.25. 

America and the World Economy, 1954. 34 pp. 
$.50. 

Marketing in Business Management, 1963. 
Pp. viii and 472. $4.95. 

Modern Marketing Thought, 1964. 430 pp. $3.95, 

Legal Aspects of Marketing, 1964. Pp. xi and 
173. $2.75. 

Marketing in Our Economy. Developed and pro­
duced by Paul S. Amidon & Associates, Inc. 
23 pp. $.25, 

The Role of Marketing, 1961. 14 pp. Free. 

* B Bulletin 
P Pamphlet 
PB Paperback 
PM Programmed Materials 
TG Teaching Guides 
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B 

TG 

PB 

PB 

PB 

PB 

Major Subject Classification 

MARKETING 

Author Title 

70 

72 

79 

B 80 

80 

80 

84 

90 

93 

93 

97 

98 

Kircher, Donald P, 

Griffin, Harold E.,Jr, 

Lewis, Edwin H., and 
Robert S. Hancock 

Holloway, Robert J. 

Edited by: Shultz, 
William J., and 
Edward M. Mazze 

Holloway, Robert J,, 
and Robert S. Han­
cock 

20 Steps to Successful Test Marketing. 
23 pp. Free. 

Problems in Marketing, Series 1-19, 1956-1964, 
Free. 

American Foreign Trade Policy, 1962. Free. 

"Checking Your Marketing Channels," Manage­
ment Aids for Small Manufacturers, No. 
120. Prepared by Dr. Richard M. Clewett, 
January, 1961. 4 pp. Free. 

"Key Marketing Words — What They Mean," 
Management Aids for Small Manufacturers, 
No. 127. Prepared by Ralph S. Alexander, 
August;, 1961. 4 pp. Free. 

"Selecting Marketing Research Services," 
Management Aids for Small Manufacturers, 
No. 117. Prepared by William C. Gordon, 
Jr., July, 1960. 4 pp. Free. 

Marketing Research. Training Manual No. 117. 
Pp. vii and 77. Free. 

Economic Considerations for Small Operators, 
1963. 137 pp. $2.50. 

The Franchise System of Distribution, 1963. 
95 pp. $2.50. 

Marketing Research and Market Planning for 
the Small Manufacturer, 1961. 51 pp. 
$1.50. 

Marketing in Action: Readings, 1963. Pp. 
xiii and 486. $4.25. 

The Environment of Marketing Behavior, 1964. 
Pp. ix and 352, $4.95. 
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Major Subject Classification 

MERCHANDISING 

Author Title 

PB 

PB 

PB 

PB 

11 

12 

18 

28 

28 

35 

35 

35 

47 

52 

53 

63 

63 

Schreiber, G. R. 

Mertes, John E,, 

Lee, Stewart M. 

Wame, Clinton L. 

Gold, Ed 

Feinberg, Samuel 

Rath, Patricia Mink, 
Gerald R. Tapp, 
and Ralph Mason 

Business Simulations 1 & 2, 1965. $7.50. 

A Concise History of Vending in the U.S.A., 
1961. 46 pp. $.75. 

Creative Site Evaluation for the Small Re* 
tfiiler, 1962. Pp. iii and 236. $3.00. 

Consumers Look at Discount Houses, 1958. 
Pp. iv and 32. $.50. 

The Consumer Looks at Deceptive Packaging. 
1961. 34 pp. Free. 

The Dynamics of Retailing, 1963, Pp. x and 
95. $4.72. 

The Retail Revolution, 1962. 105 pp. $1.50. 

What Makes Shopping Centers Tick. 1961. 
Pp. vii and 121. $2.50. 

Nonsense and Horse Sense About Discount Re­
tailing, Volume 32, Number 9, September, 
1961. 8 pp. Free. 

How to Use Consumer Credit Wisely. 1962. 
30 pp. $.30. 

Case Studies in Marketing and Distribution. 
1965. Pp. xii and 179. $2.00. 

Cash Registers — Their Place in Modem Re­
tail Security, 1962. 9 pp. Free. 

Controlling Merchandise. 1958. 11 pp. Free 

* B Bulletin 
P Pamphlet 
PB Paperback 
PM Progranimed Materials 
TG Teaching Guides 
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Major Subject Class i f ica t ion 

Author 

MERCHANDISING 

Title 

B 

B 

B 

B 

B 

B 

B 

B 

63 

63 

63 

80 

80 

80 

80 

80 

80 

80 

80 

Wilson, John M. 

Pointing the Way Toward Merchandising Today, 
1961. 24 pp. Free. 

The Race for the Customer's Dollar is 
a 'Free-For-All*. 17pp. Free. 

The 10 Commandments of Mass Retailing, 1956. 
71 pp. Free. 

"Are Your Textile Labels Legal?," Small 
Marketers Aids, No. 58. Prepared by 
Harvey H. Hannah, July, 1960. Free. 

"Building Repeat Retail Business," Small 
Marketers Aids, No. 108. Prepared by 
Stuart G. Lev>'̂ , Jr., December, 1964. 4 pp, 
Free, 

"Customers: A Neglected Sales Force';," Small 
Marketers Aids.. No. 83. Prepared by 
Richard C. Vreeland, September, 1962. 
4 pp. Free. 

"FTC and Guides Against Deceptive Pricing," 
Small Marketers Aids.. No. 42. Prepared 
by Charles E. Grandey, April, 1959. 
4 pp. Free. 

"Methods for Improving Off-Season Sales," 
Small Marketers Aids, No. 32. Prepared 
by Robert D. Entenberg. April, 1958. 
4 pp. Free. 

"Offsetting the Higher Cost of Doing Busi­
ness," Small Marketers Aids, No. 91. 
May, 1963. 4 pp. Free. 

"Pleasing Your Boss, the Customer," Small 
Marketers Aids, No. 114. Prepared by 
Dv7ayne Laws, June, 1965. 4 pp. Free. 

"Pricing Your Services for Profit," Small 
Marketers Aids, No. 89. Prepared by 
Alfred A. Cox, March, 1963. 4 pp. Free. 

27 



mm mmm 

INSTRUCTIONAL MATERIALS 

B 

TG 

80 

83 

83 

84 

90 

Major Subject Classification 

Author 

MERCHANDISING 

Title 

"Stimulating Inpulae Buying for Increased 
Sales," Small Marketers Aids, No. 109. 
Prepared by John S. Wright, January, 
1965. 4 pp. Free. 

Some Frequently Asked Questions About S&H 
and the Trading Stamp Business, 1958. 
24 pp. Free. 

Trading Stamps and the Competitive Economy, 
1957. 13 pp. Free. 

Wholesale Merchandising, 1960. Training 
Manual No. 105. Pp. iv and 159. Free. 

Some Effects of the Growth of Planned and 
Controlled Shopping Centers on Small Re­
tailers, 1960. 178 pp. $3.50. 
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Major Subject Classification 

PROGRAM DEVELOPMENT 

Author Title 

Haines, Peter G. and 
Herbert H. Tedder 

A Model Instructional Materials File for Co­
ordinators of Cooperative Occupational 
Education^ 1965. 14 pp. Price not 
available. 

"How Distributive Education Helps Small Busi­
ness," Small Marketers Aids, No. lA. 
Prepared by John A. Beaumont, December, 
1961. 4 pp. Free. 

Distributive Education Training Guides, 1963. 
Pp. iii and 202. $2.80. 

Publicity Handbook; A Guide for Publicity 
Chairmen, 1962. 24 pp. Free. 

Now That I Am A Training Sponsor. 13 pp. $.25. 

* B Bulletin 
P Pamphlet 
PB Paperback 
PM Programmed Materials 
TG Teaching Guides 
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Major Subject Classification 

SALESMANSHIP 

Author Title 

Seymour, Robert G. 

Gentile, Joseph 

The How of Successful Selling, 1960. 26 pp. 
$.50. 

If You Could Only Be At Every Point of Sale. 
12 pp. Free. 

Some Do*s and Don'ts of Selling As One Buyer 
Sees Them, 1955. 29 pp. Free. 

A Blue Print for Telephone Selling - Planning 
Your Telephone Selling Approach. Free. 

A Formula for Profit. 22 pp. Free. 

Selling by Telephone. Free. 

Better Retail Selling. 23 pp. Free. 

How to Keep Customers Buying in a Self-Ser­
vice Store. 24 pp. Free. 

"Common Sale and Payment Terms," Small 
Marketers Aids, No. 59. 1960. 6 pp. Free. 

"Easy-To-Make Flip Charts Provide Selling 
Tools," Management Aids for Small Manu­
facturers, No. 167. Prepared by 
Ralph E. Steere, September, 1964. 4 pp. 
Free. 

"Make Selling Attractive to Salespeople," 
Small Marketers Aids, No. 100. Prepared 
by Gerald D. Grosner, March, 1964. 4 pp. 
Free. 

"Managing to Sell," Administrative Management 
Course Program, 1964. Pp. viii and 74. 
$1.50. 

* B Bulletin 
P Pamphlet 
PB Paperback 
PM Programmed Materials 
TG Teaching Guides 
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Major Subject Classification 

Author 

SALESMANSHIP 

Title 

B 

B 

B 

B 

B 

B 

B 

B 

80 

80 

80 

80 

81 

81 

81 

PM 81 

81 

81 

Schiff, J. S, 

"Quality and Taste As Sales Appeals," Small 
Marketers Aids, No. 113. Prepared by 
Robert H, Myers, June, 1965. 4 pp. Free. 

"Revitalize Personal Selling in Your Store," 
Small Marketers Aids, No. 103. Prepared 
by Karen R. Gillespie, May, 1964. 4 pp. 
Free. 

"Turning Customer Complaints Into Profits," 
Small Marketers Aids, No, 12. Prepared 
by Gerald D. Grosner, May, 1956. 4 pp. 
Free. 

"Understanding Why They Buy," Small Marketers 
Aids, No. 73. Prepared by Dr. Bertrand 
Klass, November, 1961. 4 pp. Free, 

Hints on Selling by Telephone, X^oxm SCHL-12), 
1960. 11 pp. Free. 

"Human Relations in Selling," Sales Reminders, 
Nos. 31-40. 1955. 20 pp. $1.00. 

"Lost Sales — Their Causes and Remedies," 
Sales Reminders, Nos. 11-20. 1953. 20 
pp. $1.00. 

Salesmanship Fundamentals, 1964. 310 pp., 
frames 609. $27.50. 

Sales Reminders, Nos. 1-10. 20 pp. $1.00. 

"So Your Customer Didn't Buyl," Sales Re­
minders , Nos. 21-30. 1954. 20 pp. $1.00. 
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Major Subject Classification 

SUPERVISION AND HUMAN RELATIONS 

Author Title 

B 

PB 

B 

6 

B 

TG 

TG 

PB 

13 

30 

30 

77 

80 

80 

87 

87 

95 

Patterson, J. M. 

Chapman, Elwood N. 

80 

What's Your Public Relations Quotient? 35 pp. 
Free. 

"ABC of Supervision," University of Illinois 
Bulletin. 47 pp. $.50. 

What a Supervisor Should Know About... 
Constructive Discipline, 1962. 23 pp. $.25, 

What a Supervisor Should Know About...Customer 
Relations, 1962. 23 pp. $.25. 

Your Attitude is Showing, 1964. Pp. iii and 
149. $2.50. 

"Creative Thinking: A Commonsense Approach," 
Small Marketers Aids, No. 92. Prepared 
by Bruce Goodpasture, June, 1963. 4 pp. 
Free. 

"Essential Personal Qualities for Small Store 
Managers," Small Marketers Aids, No. 46. 
Prepared by IDr. Jerome C. Beam, July, 1959. 
4 pp. Free, 

"Managing for Better Morale," Small Marketers 
Aids, No. 37. Prepared by Martin M. Bruce, 
December, 1958. 4 pp. Free. 

"Human Factors in Small Business," Administra­
tive Management Course Program, Topic 10. 
Pp. iii and 82. $1.50. 

"Personnel Management," Administrative Manage­
ment Course Program, Topic 6. Pp. iii and 
87. $1.25. 

The Human Side of Store Supervision, 1958. 
40 pp. $3.00. 

* B Bulletin 
P Pamphlet 
PB Paperback 
PM Programmed Materials 
TG Teaching Guides 
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NAMES AND ADDRESSES OF PUBLISHERS 

1. The Advertising Council, T-̂ c. 
25 West 45th Street 
New York 19, New York 

2. Advertising Federation of America 
655 Madison Avenue 
New York 21, New York 

3. Pamphlet Division 
AFL - CIO Department of Publications 
815 - 16th Street N.W. 
Washington 6, D.C. 

4. Allyn and Bacon, Inc. 
College Division 
Rockleiĝ i, New Jersey 

5. American Arbitration Association 
477 Madison Avenue 
New York 22, New York 

6. The American Bankers Association 
12 East 36th Street 
New York 16, New York 

7. American Can CcHnpany 
100 Park Avenue 
New York 17, New York 

8. American Institute of Cooperation 
1616 H Street, N.W. 
Washington 6, D.C. 

9. American Oil Company 
910 S. Michigan Avenue 
Chicago 80, Illinois 

10. Appleton - Century - Crofts 
Division of Merldith Publishing Co. 
440 Park Avenue South 
New York, New York 

11. Arizona DECA 
412 State Building 
Phoenix, Arizona 

12. Billboard Publishing Company 
2160 Patterson 
Cincinnati 14, Ohio 

13. Bureau of Business Management 
Commerce Annex 
University of Illinois 
Urbana, Illinois 

14. Bureau of Business & Public 
Research 

University of Arizona 
Tucson, Arizona 

15. Bureau of Business Research 
School of Business 
Indiana University 
Bloomington, Indiana 

16. Bureau of Business Research 
University of Alabama 
P. 0. Box KK 
University, Alabama 

17. Bureau of Business Research 
University of Colorado 
Boulder- Colorado 

18. The Bureau of Business Research 
College of Business Administration 
University of Oklahoma 
Norman, Oklahoma 

19. Bureau of Economic & Business 
Research 

University of Utah 
Salt Lake City, Utah 

20. Bureau oT Educational Research 
Services 

College of Education 
Michigan State University 
East Lansing, Michigan 

21. Bureau of Population & Economic 
Research 

University of Virginia 
Charlottesville, Virginia 

22 Business Protective association 
617 Southwest 31 
Oklahoma City, Oklahoma 

23. Chamber of Commerce of the United 
States 

1615 H Street N.W. 
Washington 6, D.C. 

24. Educational Service Department 
Cluett, Peabody and-Company, Inc. 
530-5th Avenue 
New York 36, New York 
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25. College of Business Extension 
Service 

Oklahoma State University 
Stillwater, Oklahoma 

26. Committee for Economic Development 
711 Fifth Avenue 
New York 22, New York 

27. Committee for a National Trade 
Policy 

1025 Connecticut Avenue N.W. 
Washington 6, D.C. 

28. The Council on Consumer Information 
Colorado State College 
Greeley, Colorado 

29. Council on Opportunities in Selling, 
Inc. 

630 Third Avenue 
New York 17, New York 

30. The Dartnell Press 
4660 Ravenswood Avenue 
Chicago 40, Illinois 

31. Dennison Manufacturing Company 
Informative Labeling Division 
Framingham, Massachusetts 

32. Department of Agricultural Economics 
University of Delaware 
Newark, Delaware 

33. Dun and Bradstreet, Inc. 
Business Publications Division 
BoK 803 
Church Street Station 
New York 8, New York 

34. E.I. DuPont de Nemours & Company 
Public r\.elations 
Wilmington 98, Delaware 

35. Fairchild Publications, Inc. 
7 East 12th Street 
New York 3, New York 

36. Federal Reserve Bank 
(nearest Federal Reserve Bam-) 

37. Research Department 
Federal Reserve ;̂ ank of Chicago 
P. 0. Box 834 
Chicago 90, Illinois 

38. Federal Reserve Bank of New York 
33 Liberty Street 
New York 45, New York 

39. Federal Reserve Bank of 
Philadelphia 

Publications Division 
Philadelphia, Pennsylvania 19101 

40. Library, Research Department 
Federal Reserve Bank of St. Louis 
P. 0. Box 442 
St. Louis 66, Missouri 

41. Federal Trade Commission 
Washington 25, D.C. 

42. Ford Motor Company 
Educational Affairs Department 
The American Road 
Dearborn, Michigan 

43. The Fund for the Republic, Inc. 
133 East 54th Street 
New York 22, New York 

44. General Motors 
Detroit 2, MicMgan 

45. The Glidden Company 
Executive Offices 
900 Union Commerce Building 
Cleveland 14, Ohio 

46. The Goodyear Tire & Rubber Co. 
Sales and Office Personnel Dept. 
1144 East Market Street 
Akron 16, Ohio 

47. Grey Advertising, Inc. 
430 Park Avenue 
New York 22, New York 

48. Guide Publications 
555 West 23d Street 
New York, New York 10011 

49. Holt, Rinehart and Winston, Inc. 
383 Madisoa Avenue 
New York, New York 10017 

50. Household Finance Corporation 
Prudential Plaza 
Chicago 1, Illinois 

34 



r •'' r<- ..j.tm'JJMJi'Ul.i JJiuU'H^tJ.'L.ll.)HmBCTj»!?»TWilW^W»l'J'i-l-' ii.i '̂ ^^^4<»'V^ '̂̂ m».M |̂m^^»J l̂> •̂̂ ^^ .̂̂ .̂l.̂ ^Wĵ w^^^M'̂ ^^ '̂l.WJ^Jl̂ "ll̂ l̂ i.̂ 'W'V-̂ W«^J^g«!WWg^^B •̂̂ "g^?»yJ!>"'A.«l"." '̂̂  I. .luuiiimnjll-i . - - ' -

51. Institute of Business & Economic 
Research 

University of California 
Berkeley 4, California 

52. International Consumer Credit Assoc. 
375 Jackson Avenue 
St. Louis, Missouri 63130 

53. The Interstate Printers & Publishers, 
Inc. 

19-27 North Jackson Street 
Danville, Illinois 61834 

54. The Joint Council on Economic 
Education 

2 West 46th Street 
New York 36, New York 

55. Kaiser Aluminum and Chemical Corp. 
Kaiser Center 
Oakland, California 

56. Bell Telephone System 
(local office) 

57. The Macmillan Company 
60 Fifth Avenue 
New York; New York 10011 

58. McGraw-Hill Book Company 
330 West 42nd Street 
New York- New York 10036 

59. McKesson 6e Robbins 
Division Manager 
McKesson Division 
(local office) 

60. Merrill, Lynch, Pierce, Fenner and 
Smith 

70 Pine Street 
New York 5, New York 

61. Minneapolis Grain Exchange 
4th Street and 4th Avenue 
Minneapolis, Minnesota 

62. Education Dept. - National Associa­
tion of Manufacturers 

2 East 48th Street 
New York 17, New York 

63. Merchants Service 
The National Cash Register Company 
Dayton 9, Ohio 

64. National Retail Credit Association 
375 Jackson Avenue 
St. Louis 5, Missouri 

65. Youth Education Department 
National Sales Executives, Inc. 
630 Third Avenue 
New York 17, New York 

66. National Society of Sales Training 
Executives 

410 South Michigan Avenue 
Chicago. Illinois 

67. Career Information Service 
New York Life Insurance Company 
Box 5?, Madison Square Station 
New York 10, New York 

68. Distribution Center - New York 
State School of Industrial 
and Labor Relations 

Cornell University 
Ithaca, New York 

69. Dr. Allen 0. Felix, Manager 
School and College Relations 
New York Stock Exchange 
New York, New York 

70. A. C. Nielson Company 
2101 West Howard Street 
Chicago 45, Illinois 

71. Personnel & Industrial Relations 
Association. Inc. 

1010 South Flox̂ er Street 
Los Angeles 15, California 

72. Procter and Gamble Company 
6th and Main 
P. 0. Box 599 
Cincinnati, Ohio 

73. Public Affairs Pamphlets 
22 East 38th Street 
New York 16, New York 

74. Remington Office Machines 
Division of Sperry Rand Corporation 
(local office) 

75. R. J. Reynolds Tobacco Company 
Winston-Salem, North Carolina 
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76. Sales & Marketing Executives-
International 

630 Third Avenue 
New York, New York 10017 

77. Science Research Associates, Inc. 
259 E. Erie Street 
Chicago, Illinois 60611 

78. Scott, Foresman and Company 
433 E. Erie Street 
Chicago, Illinois 60611 

79. The Singer Manufacturing Company 
149 Broadwaj'̂  
New York 6, New York 

80. Small Business Administration 
Washington 25, D.G. 

81. SME - International 
630 Third Avenue 
New York, New York 10017 

82. South-Western Publishing Company 
5101 Madison Road 
Cincinnati 5 Ohio 45227 

83. The Sperry & Hutchinson Company 
114 Fifth Avenue 
New York 11, New York 

84. Technical Aids Branch 
Office of Industrial Resources 
International Cooperation Adm. 
Washington, D.C. 
(Received through the Distributive 
Education Unitj Occupations Branch, 
Office of Education, Department of 
Health, Education and Welfare, 
Washington, D.C. 20202). 

85. U. S. Department of Health, Education 
and Welfare 

Office of Education 
Bureau of Adult and Vocational 

Education 
Division of Vocational and Technical 

Education 
Washington, D.C. 20202 

86. Wage and Hour Public Contract Div. 
U, S. Department of Labor 
(Local Regional Office) 

87. Superintendent of Documents 
U. S. Government Printing Office 
Washington 25, D.C. 

88. United Steelworkers of America 
1500 Commonwealth Building 
Pittsburgh 22, Pennsylvania 

89. University of Arkansas 
Industrial Research & Extension 

Center 
Box 3017 
Little Rock, Arkansas 

90. University of Connecticut 
Storrs, Connecticut 

91. Business Manager 
University of Idaho 
Moscow- Idaho 

92. University of Kentucky Press 
University of Kentucl^ 
Lexington, Kentucky 

93. Book Store - Nicholson Hall 
University of Minnesota 
Minneapolis, Minnesota 

94. University of Oregon Press 
University of Oregon 
Eugene, Oregon 

95. Variety Store Merchandiser 
Reader Service Division 
419 Park Avenue Scath 
New York 16, New York 

96. Vroman's School Book Depository 
367 S. Pasadena Avenue 
Pasadena, California 

97. Wadsworth Publishing Company, Inc. 
10 Davis Drive 
Belmont, California 

98. John Wiley and Sons, Inc. 
605 - 3rd Avenue 
New York, New York 10016 

99. Delmar Publishers, Inc. 
Albany, New York 12205 
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Related Instruction in Agricultural Occupations and Employment 
Experience, Report of the Workshop in Agricultural Education 
(Ames, June 7-24, 1966), 

Iowa State Univ of Sci and Tech, Ames. Dept of Education 
Pub Date - 66 
MF AVAILABLE IN VT-ERIC SET 112p. 

'̂ CURRICULUM GUIDES, *OFF FARM AGRICULTURAL OCCUPATIONS, UNITS OF 
STUDY (SUBJECT FIELDS), -''VOCATIONAL AGRICULTURE, EMPLOYMENT 
OPPORTUNITIES, ''COOPERATIVE EDUCATION, AGRICULTURAL SAFETY, HUMAN 
RELATIONS, SALESMANSHIP, BUSINESS SKILLS, 

Twenty-six vocational agricultural teachers, following state 
guidelines for agricultural occupations and employment experience 
programs in vocational agriculture, developed the nine modules 
included in this report. The modules are (1) an overview of 
agricultural industry, (2) career opportunities, (3) occupational 
experience program orientation, (4) safety, (5) human relations, (6) 
agricultural salesmanship, (7) business organization and functions, 
(8) business procedures, and (9) new agricultural technology 
developments. Each module consists of an introduction, objectives, 
recommended time allotment, competencies to be taught, followup and 
evaluation techniques, references, instructional materials, 
subject matter content, and special teaching-learning activities. 
(JM) 
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PREFACE 

•i 
The guidelines for agricultural occupations and employment experience 

programs in vocational agriculture were presented to Iowa instructors in 

November and December 1965. They specify that a minimum of 275 minutes per 

week of related classroom or individual instruction be provided parallel 

to employment experience. A minimum of 180 hours of employment experience 

during the senior year was recommended. 

It was further recommended that from 8 to 12 percent of the total 

instructional time during the four years of high school be allotted to a 

study of agricultural occupations. It was suggested that approximately 

three-fourths of this instruction be provided in the senior year course 

preceding or parallel to employment experience. 

This report consists of nine separate modules developed by separate 

workshop committees. Each module consists of an introduction, statement 

of objectives, recommended time allotment, list of competencies to be 

taught, follow-up and evaluation techniques and a list of references and 

instructional materials for one specific phase of the related instruction 

program. Subject matter content, special teaching-learning activities and 

a list of suggested instructional materials are also provided. 

The success of the employment experience program in agricultural occu­

pations is to a large degree dependent upon the effectiveness of the instruc­

tor in providing needed related instruction. Much of the subject matter 

content in the modules is new to most instructors. It was new to most 
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workshop participants. 

It is hoped that these modules will serve as instructional guides. 

Instructors should feel free to delete or add sections as necessary in 

adapting the materials for local use. 

Duane L. Blake and 
Clarence E. Bundy, 
Agricultural Education 

i 
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M OVERVIE^J OF TH£ AGRICULTURAL INDUSTRY IN THE LOCAL 

COMMUNITY^ STATE, MTION AND WORLD. 

Prepared by: J. H. Cairns 
D. D. Kent 
C. E. Perdue 

f 

I. Introduction 

In our form of American industry, agriculture is dynamic and con­

stantly changing. It is djrnamic because the role of agriculture con* 

tributes to our ration's financial economy and democratic stability. 

On the other hand, the constant changing picture of agriculture pro-

vides a challenge to the activities of the competent and dedicated 

rural work force of our nation. This challenge enables those who do 

not intend to become engaged in production agriculture—called farming— 

to pursue non-farming agricultural occupational emplo3naent experiences. 

These experiences in turn help to provide the supplies, services, trans­

portation and marketing sources which farmers need. 

AUDIO-VISUAL PRESENTATION — "A Step Ahead"....film—13 minutes 

II. Major Objectives 

A. To develop an understanding of the importance of agricultural indus­

try in the local community, state, nation and world. 

B. To develop an understanding of the opportunity to become employed 

in agricultural industry in the local community, state, nation and 

world. 

C. To provide new training and retraining opportunities in equipping 
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persons with skills and abilities to become established in agricul­

tural industry in the local community, state, nation and world. 

III. Time Allotment 3% days. 

IV. Competencies to be Taught 

A. To develop an understanding of the need for agricultural industry 

^od training in an agricultural occupations employment experience 

program locally. 

B. To develop an understanding of the need for agricultural industry 

and training in an agricultural occupations employment experience 

program on a state level. 

C. To de\'elop an understanding of the need for agricultural industry 

on a national scope. 

D. To develop an understanding of the need for agricultural industry 

on an international scope. 

A. To develop an understanding of the need for agricultural industry 

and training in an agricultural occupations employment experience 

program locally. 

1. Subject matter content: 

1 2 

(available only on local level ; llahaska County illustrated ) 

a. Available skills and abilities of the people in TENCO—(a 

geographic area of ten contiguous counties in southeast 

^United States Department of Commerce, D.S. Census Report> preliminary 
report, 1964. 

^Ronald Powers, The Economic Base of TENCO, RAD—31. 
(Iowa State University Cooperative Extension Service, April 1964.) 
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Iowa)'-*are not matched to job opportunities> locally or 

nationally. 

b. Net out-migration from TENCO, 1950-1960, 17.4%. 

c. Farm population decreased 21% in TENCO, 1930-1960. (In 

Mahaska County the farm population decreased 17% during this 

same period) 

d. Farm population projected decline of 7.8% in TEKCO by 1970. 

e. Farm numbers decreased by 11% in TENCO, 1955-1960, while 

farm size increased 10% to an average size of 196 acres. 

f. Retail sales in feed, seed and fertilizer increased in 2/3 

of TEHCO county area, 1954-1962. This is projected to 

increase continually. 

g. New basic jobs in industry and/or recreation will slow migra­

tion. 

h. Agriculture produces 2/3 of the total TEHCO income. 

3 
i. Total farmers working 100 or more days off the farm in 

TENCO increased from 9.6% in 194C to 21.3% in 1959. 

j • Evidence shows that educational programs need to offer more 

vocational and technical courses in high schools. 

2. Special teaching-learning activities: 

a. FoHoTf-up past graduates. Kigration and present employment. 

b. List vacant houses within rural school district or by town­

ships. 

c. List neighbors who have part-time off-farm employment. 

d. Review "The Population Change of Eight Southern Counties' 

pamphlet. 

'TENCO Agriculture Sub-Committee, Agriculture in TQICO of Iowa. 
(Iowa State University Cooperative Extension Service, 1964.) 
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3. Suggested instructional materials and references: 

a. Audio-visual transparency made from footnote 1, 2 and 3. 

b. Develop slide set for local area. 

B. To develop an understanding of the need for agricultural industry 

and training in an agricultural occupations employment experience 

program on a state level. 

1. Subject matter content. 

a. Two-hundred thousand lowans (1966) work in farming, pro-

ducing 3 billion dollars annually in raw food materials. 

b. Four-hundred thousand lowans (1966) work in business, ser­

vices, transportation and marketing branches which Sisj.̂ e 

the farmer. These agricultural industries add in excess of 

560 million dollars to the states industrial output* 

c. Iowa'3 industry (1966) includes 132 packing plants, 11 flour 

mills, 19 manufacturing and oilseed crushers, 48 poultry 

processing plants and 542 plants producing butter, cheese 

and ice cream and in excess of 500 fluid milk processors. 

d. Coupled with Iowa's agricultural industry, in 1966, are 

26 wholesale food warehouses and 3,800 retail food stores. 

This combination employs 27,000 lowans. Nine-thousand, 

six-hundred business firms in farm equipment, producing seed 

and gasoline deliveries, are keyed directly to farm pur­

chasing. 

e. Farmers spend nearly 300 million dollars each year with 

12,800 transportation firms. 

f. Iowa''s farmers (1966) oira 35,000 tractors^ 106,000 trucks; 

92,000 combines; 65,000 hay balers; 113,000 corn pickers 
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and picker^shellers and 45,000 milking machines, 

g. Iowa*s agriculture attracts industry to process our raw 

material, supply our machinery, fertilizer and general pro* 

duction needs. Agriculture interrelates to nearly every 

segment of our economy. 

2. Special teaching-learning activities: 

a. Review pamphlet on ''Iowa, Where Icdiist̂ ry and Agriculture 

Meet". 

b. Review the following thought providis^g qt«Qstions: 

(1) How does the income potential of agribusiness compare 

with farming on the state averages? 

(2) What are the conditions which exist in our state that 

challenge the opportunity of becoming a farmer? 

(3) What opportunity exists in our state for a boy to 

become established in an agricultural related occupa-

tion? 

(4) What similarities exist in our state regarding the 

problems encountered in agriculture related occupations 

and farming? 

3. Suggested instructional materials and references: 

a. Flannel or bulletin board presentation on farming, (num­

bers and amount of dollars invested), as nucleus of agri­

cultural atom and agricultural related occupations, (num­

bers and dollars of gross income), as surrounding electrons 

within the structure. Refer to reference 1, bulletins and 

pamphlets. 

b. Develop slide set for state area on related agricultural 
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occupations. 

c. Data in this competency is referred to reference number 5 

under bulletins and pamphlets, use entire booklet. 

4* Evaluation: 

a. Research paper written by each student on his interest in 

one phase of agricultural related occupational opportuni­

ties within Iowa. 

C. To develop an understanding of the need for agricultural industry 

on a national scope. 

1. Subject natter content: United St̂ .̂'-.es 

a. Between 1966 and 1973, the projected job opportunities 

nationally^ are as follows; (employment increase) 

65%....professional people and technicians 

50%....service workers 

45%....clerks and other office workers 

34%....sales people 

31%....managers and proprietors 

29%....craftsmen, foremen and other skilled workers 

17%....operators of machines and other semi-skilled 

workers 

No change....laborers and other unskilled workers; miners 

Some decline....farmers and farmworkers 

c 
b. The 41% decline in fara operators and workers frcia 1950-

^Ibid., TENCO study. 

C. A. Peterson and Norbert K. Norpel, Iowa Employment Trends, 1947-1960, 
Research series 24 (University of Iowa, Iowa City, loi^a: Bureau of Labor 
and Management), pag^ 11. 
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1960 is projected to continue. 

c. Early 1900*s 1 out of 3 in the U.S. labor force was engaged 

in farming. (By 1960, ratio changed to 1 in 18 engaged in 

farming) 

d. Agriculture is the nations largest industry with 3/4 of the 

assets of all corporations combined. 

e. Three out of every ten jobs in private employment are 

related to agriculture. Some requirements are: (1966 data) 

(1) 120,000 employees are needed for supplying tractors 

and machinery to the agricultural market. 

(2) 300,000 employees are needed for processing meat. 

(3) 258,000 employees are needed for processing dairy pro* 

ducts. 

(A) 282,000 employees are needed to convert wheat to bread 

and related products. 

(5) 208,000 employees are needed to convert raw cotton 

.into fabrics. 

2. Special teaching-learning activities: 

a. Distribution of "Agriculture Is More Than Farming" pamph­

lets. 

3. Suggested instructional materials and references: 

a. Two bulletin board displays^ one on amounts of national 

agricultural purchases by farmers and the other on the 

amounts of U.S. food consumption annually, pages 7 and 11, 

reference number 5, bulletins and pamphlets. 

D. To develop an understanding of the need for agricultural industry 

on an international scope. 
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1. Subject loatter content: 

a* From 1900 to 1965 the annual rate of world population 

increase has been about 2% which represents doubling of 

the world population* 

b. World population: 

(1) 1965 3.2 billion people 

(2) 1975 3.9 billion people 

(3) 2000 6 billion people 

c. By the year 2000, Asia will have 2/3 of the world popula~ 

tion. 

d. Throughout the world, soils with climates favorable for 

production of the principal grain crops are located in the 

more sparsely populated areas. 

e. With the growing world population each year more food xrLll 

be consumed and the food producing areas of our world will 

be pressured for greater yields and efficiency. These 

food producing areas may become over-worked and coupled 

with the imbalance in the distribution of world population 

and productive soils; this may cause serious problems by 

the year 2000. 

2. Special teaching-learning activities: 

a. Use of overlays in pointing out food producing and popula­

tion regions of the world to the students. 

3. Suggested instructional materials and references: 

a. Reference bulletin number 2, pages 6 and 7. 

AUDIO-VISUAL PRESENTATION ~ "Dynamic Careers Through Agri­

culture*'* * •.film, 28 minutes 
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v.. Follow->up and Evaluation 

Summarize briefly through essay and for bar-graph or curve, the 

opportunities which exist in agricultural industry in our community« 

VI. Titles and Sources of References and Instructional Materials 

A. Books: 

1. Hoover, N. K., Handbook of Agricultural Occupations, Interstate 
Printers and Publishers, Danville, Illinois, 1963. Price $4.27 
(single copy) 

2. Weyant, J. T. etal. Introduction to Agricultural Business and 
Industry, Interstate Printers and Publishers, Danville, Illi­
nois, 1965. (Teachers guide available) Price $2.25 (single 
copy) 

. 3. Stone, A. A,, Careers in Agribusiness and Industry. Interstate 
^ Printers and Publishers, Danville, Illinois, 1965. Price $4.27 

(single copy) 

4. Agricultural Education Staff, Agricultural Occupational Employ­
ment Experience, material memo grouped by Agriculture Education 
Staff, Iowa State University, Ames, Iowa, 1966. 

5. U. S. Department of Agriculture, Fact Book of U. S. Agriculture> 
V^ Supt. of Documents, U. S. Govt. Printing Offfwce, Washington, 

D. C , 1965. Price $1.00 each. 

B. Bulletins and Pamphlets: 

1. Joint Committee U. S. Office of Education and American Voca­
tional Association, Objectives for Vocational and Technical 
Education in Agriculture. Supt. of Documents, U. S. Government 
Printing Office, Washington, D. C , 1965. Price 150 each. 

2. Thompson, Louis M., Iowa Agriculture. World Food Needs and 
Education. Center for Agricultural and Economic Development, 
Iowa State University, Ame6» Iowa, 1965. Free 

3. American Association of Teacher Educators in Agriculture etal, 
L- Agriculture is More Than Farming, Future Farmer's Supply Ser­

vice, Alexandria, Virginia, 1963. Price 150 each. 

4. Tenney, A. W., Farm Youths Urged to Train for Rewarding Careers 
in Agriculture. Grassland Farming Digest, New Holland, 1963. 
free in quantities of no more than 5 per department* 

5. Des Moines Register and Tribune etal, Iowa Where Industry and 
Agriculture Meet, Des Moines Registe. and Tribune, Des Moines 
Iowa, 1965 Farm-City Youth Tour. Free 
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6. Powers, R. C , The Economic Base of TENCO. Cooperative Exten­
sion Service, RAD>-31, Iowa State University, Ames, Iowa, 1964* 
Free (single copy only) 

7. TEMCO Agriculture Sub-committee, Agriculture in TENCO of Iowa. 
Cooperative Extension Service, Iowa State University, Ames, 
Iowa. (Contact Tom Robb, S.E. District Extension Director) 
Free 

8. Eldridge, E. etal. Paths to Progress...A Look at TENCO> Coop­
erative Extension Service, Iowa State University, Ames, Iowa, 
1966. Free 

9. Powers, R. C , The Population Change of Eight Southern Iowa 
Counties, Cooperative Extension Service, RAD-54, Iowa State 
University, Ames, Iowa, 1965. Free (single copy only) 

10. U. S. Department of Commerce, United State Census of Agricul­
ture by Iowa Counties. Bureau of Census, Washington, D.C, 
1964. Price lOo each. 

C. Films: 

1. New Holland Company, A Step Ahead, NS 4244, Audio-Visual Aids 
Instruction Service, Iowa State University, Ames, Iowa. 
Rental $1.20. 

2. Pfizer Company, Dynamic Careers Through Agriculture. NS 5795, 
Audio-Visual Aids Instruction Service, Iowa State University, 
Ames, Iowa. No fee. 
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CAREER OPPORTUNITmS IN AGRICULTURAL OCCUPATIONS 

Prepaied by: R. V. Fransen 
R. P. Halsted 
J. D. Tillman 

I. Introduction 

Students should be led to ^.ecagnize immediately that agriculture 

Is not a declining Industry. The number of persons engaged in producing 

raw agricultural products is decreasing, but the number of persons engaged 

in processing and marketing food and fiber, providing agricultural 

supplies and services, agricultural research, education, etc. is increas­

ing. 

The image of agriculture has been tarnished in the eyes of many of 

our youth by erroneous information. Students need to be told that agri­

culture has many fascinating and challenging careers. Salaries in agri­

culture compare favorably with positions elsewhere which require the 

equivalent qualifications. Job opportunities in agriculture exist 

everywhere. 

There is a bright future in agriculuure. The future belongs to 

those who prepare for it. 

II. Major Objectives 

To develop an understanding of the broad field of agriculture and 

the many vocations open to young men with Interest in agriculture. 

III. Time Allotment days 
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IV. Competencies to be Taught 

A. To understand the basic changes in farming and the opportunities in 

farming today* 

B. To understand the opportunities and challenges for young men in agri< 

cultural businesses and industry. 

C. To understand the opportunities for agricultural college graduates 

and to help the student to decide whether to go to college. 

D. To understand the criteria on which a sound choice of an agricul­

tural occupation is attained. 

A. To understand the basic changes in farming and the opportunities in 

farming today. 

1. Subject matter content 

a. Farming as a whole is one of the most efficient operations 

in our economy. 

(1) The U.S. Census reported in 1961 that some 5 million 

workers were employed in producing food and fiber 

among the total work force of 65 million persons, which 

means that about 8% were feeding 100% of the population. 

(2) Due largely to modern power equipment, the amount of 

labor used on our farms declined 41% between 1949 and 

1961. Today, one hour of farm labor produces four 

times as much as it did in 1919-21. 

(3) In the past 15 years the increase in output (total and 

per man-work hour) from farming has exceeded that of 

industry. 

(4) Comparison of farming in America, in terms of yields 
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and of how many persons one agricultural worker feeds, 

with that in other agricultural countries. 

b. Farming is our most important industry. 

(1) It is the nation's largest single industry. 

(2) Total investment in farming and farm business is nearly 

$220 billion — an amount equal to 2/3 of the assets 

of all ;::he corporations in the United States. 

(3) Farmers buy some $27 billion of goods and services 

each year to produce their crops and livestock. They 

are large users of petroleum products, fertilizers, 

motor vehicles, machinery, equipment, etc. 

(4) Farming provides products for aiding undeveloped 

countries, and helps in the struggle to keep independent 

nations of the world free of Communism. 

(5) Abundant food is a deterrent of war. Host great con­

flicts of man arise from the need for necessities of 

life i^ich come from the soil. 

c. Farming creates many jobs in related businesses and industry. 

(1) Perhaps A0% of all workers in the U.S. owe their employ 

ment, at least in part, to farming. 

(2) Processing, transporting and marketing food for about 

200,000,000 people is an enormous operation. 

(3) Businesses, fan&ing occupations, and industries are 

dependent upon each other. 

d. Farming is a changing, but not a declining industry. 

(1) By 1980, the U.S. must increase its agricultural pro­

duction by 70% if we are to maintain our present stan-
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dard of living due to increase in population. 

(2) Farm sizes are increasing. Coiopare U.S. and Iowa farm 

sizes. 

(3) Investment in farming increases. Present capital 

investment per farm in the U.S. averages $36,000 to 

$43,000. The investment in agriculture represents an 

average of $21,300 for each farm employee. 

(4) Fewer people live on farms. 

(5) Farming demands a higher qualified worker. When workers 

are improving and are becoming more efficient in an 

occupation, we say that occupation is on the move. 

2. Special teaching-learning activities 

a. Field trip to an outstanding and successful livestock farmer 

in the community. Farmer needs to explain his farm manage­

ment pointers. 

b. Show film, "Agriculture, USA" or "A Hew Word for Farming". 

€• Show charts, slides or transparencies on agricultural labor^ 

farm output, farm sizes, farm investment, etc. 

3. Suggested instructional materials and references 

e. An Introduction to Agricultural Business and Industry 

b. Careers in Agribusiness and Industry 

c. Course of Study in Nonfarm Agricultural Occupations 

d. Fact Book of U.S. Agriculture 

e. Farming As An Occupation 

f. Films - "Agriculture, USA" and "A New Word for Farming" 

g. Handbook of Agricultural Occupations 

h. Iowa Agriculture, World Food Needs and Educational Response 
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i. Iowa Annual Farm Census 

j. Iowa Employment Trends 

k. lova Farm Outlook Charts 

1. Occupational Characteristics of the Iowa Labor Force 

m. United States Census of Agriculture 

B. To imderstand the opportunities and challenges for yotmg men in 

agricultural businesses and industry. 

1. Subject matter coitent 

a. Careers in agriculture, other than farming, are becoming 

more important. 

(1) In fsany states there are two or three nonfaxm jobs to 

one in farming. Many of these jobs require post^high 

school specialized training. 

(2) Agriculture is served by about 500,000 scientists and 

research workers. 

(3) About 18 million people produce products or provide 

services to the farmer and process and distribute pro­

ducts from farms. 

b. Occupations in farm machinery sales and services. 

(1) Identification of job titles with level of 0iq>loyment. 

(2) Descriptions of titles, duties, salaries and opporttm-

ities in farm machinery occupations. 

(3) Methods of entering and advancing from each level of 

employment. 

(4) Kinds of farm machinery dealers in the community and 

the levels of employment. 
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c. Occupations in farm supplies and equipment 

(1) Identification of job titles with level of employment. 

(2) Description of titles, duties, salaries and opportun* 

ities in farm supplies and equipment occupations. 

(3) Methods of entering and advanv:ing from each level of 

employment. 

(4) Kinds of farm supply and equipment centers in your 

loc* . community. 

d. Occupations in the livestock industry 

(1) Identification of job titles with level of employment. 

(2) Descriptions of titles, duties, salaries and opportun­

ities in the livestock lnd\istry. 

(3) Methods of entering and advancing from each level of 

employment. 

(4) Kinds of livestock related businesses in the community. 

e. Occupations in crops, forestry, and soil conservation. 

(1) Identification of job titles with level of employment. 

(2) Descriptions of titles, duties, salaries and opportun­

ities in occupations related to crops, forestry, and 

soil conservation. 

(3) Methods of entering and advancing from each level of 

employment. 

(4) Kinds of businesses related to crops, forestry,« and 

soil conservation in the community. 

f. Occupations in ornamental horticulture, wildlifey and recrea­

tion. 

(1) Identification of job titles with level of employment. 
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(2) Descriptions of titlesj duties, salaries and opportun­

ities in occupations related to ornamental horticulture, 

wildlife, and recreation. 

(3) Methods of entering and advancing from each level of 

employment• 

(4) Kinds of businesses related to ornamental horticulture, 

wildlife, and recreation. 

2. Special teaching'-learning activities 

a. Take a field trip *'o an agricultrual business and have stu-

dents interview the manager to get answers to questions and 

get better acquainted with this type of employment. 

b. Show the film, ''Meat on the Move' or **A New Career—The 

Science of Feed Technology". 

c. Have a dealer or personnel director speak to the class. 

3. Suggested instructional materials and references 

a. Careers in Agribusiness and Industry 

b. An Introduction to Agricultural Business and Industry 

c. Course of Study in Nonfarm Agricultural Occupations 

d. Films - "Meat on the Move" and '*A New Career-The Science 

of Feed Technology'. 

e. Handbook of Agricultural Occupations 

f. Iowa Eii^loyment Trends 

g. Job Opportunities for Iowa's Youth 

h. Occupational Characteristics of the Iowa Labor Force 

C. To understand the opportunities of agricultural graduates and ..o 

help the student to decide whether to go to college. 

1. Subject matter content 
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a. Surveys show that 15,000 positions open annually in agricul­

tural industry to young men being graduated from agricultural 

college curriculums. Graduates totaling only 1/2 of this 

number are available for placement. 

b. Workers with more education are employed in better positions. 

c. Professions and other white collar occupations are growing 

the fastest. 

d. Expected lifetime earnings from various levels of education. 

Finished Lifetime Earnings 

Grade School $184,000 

High School 

1*3 years of college 

247,000 

293,000 

4 years of college 417,000 

e. Types of professional work available upon graduation. 

(1) Business 

(2) Communications 

(3) Education 

(4) Farming 

(5) Industry 

(6) Research 

(7) Specialized Services 

f • A beginning student in college does not choose a career, 

but a curriculum or course of study. Curriculums available 

at Iowa State University in agriculture are: 

(1) Agricultural Business 

(2) Agricultural Education 

(3) Agricultural Engineering 
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(4) Agricultural Journalism 

(5) Agronomy 

(6) Animal Science 

(7) Dairy Science 

(8) Dairy Industry and Food Technology 

(9) Entomology 

(10) Farm Operations 

(11) Fish and Wildlife Management 

(12) Forestry 

(13) Horticulture 

(14) Landscape Architecture 

(15) Plant Pathology 

(16) Poultry Science 

(17) Rural Sociology 

(18) Veterinary Medicine 

2. Special teaching-learning activities 

a« Students need to check entrance requirements for the differ­

ent curriculums. 

b. Have each student who can meet college requirements inter­

view a professional person and report to the class. 

c. Show film, 'Agricultural Engineering'-The Profession with a 

Future*. 

d. Agricultural college career day. 

3* Suggested instructional materials and references 

a. An Irtroduction to Agricultural Business and Industry. 

b. Charts -"Manpower Needs of the Future" 

c. Film - ''Agricultural Engineering - The Profession with a 
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Future 

d. Handbook of Agricultural Occupations 

e. Occupational Outlook Quarterly 

D. To understand the criteria on which a sound choice of an agricultural 

occupation is attained. 

1. Subject natter content 

a. Interest area in specialized field. 

b. Value of experiences in agriculture as a background for 

vocations. 

c. Factors to consider in choice of an agriculuural occupation, 

2. Special teaching-learning activities 

a. Film - "Planning Your Career" 

3. Suggested Instructional materials and references 

a. An Introduction to Agricultural Business and Industry 

b. Film - "Planning Your Career* 

V. Follow-up and Evaluation 

A. Have eacli student use the information gathered in his notebook to 

line himself up with one occupation. Have a private conference 

with each student to check out the work he has done and counsel hint 

concerning his choice of occupation. 

VI. Titles and Sources of References and Instractional Materials 

A. Books: 

L 
1. Bindley3 Harold, Course of Study in Nonfarm Agricultural Occu­

pations, Department of Agricultural Education, University of 
Kentucky; Lexington, Kentucky, August, 1965. 

2. Hoover, N. K., Handbook of Agricultural Occupations, Interstate 
Printers and Publishers, Danville, Illinois, 1963. Price $4.27 
(single copy) 
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3. Stone, A, A,, Careers in Agribusiness and Industry, Interstate 
Printers and Publishers, Danville, Illinois, 1965. Price $4.27 
(single copy) 

4. U.S. Department of Agriculture, Fact Book of U.S. Agriculture, 
Superintendent f̂ Documents, U.S. Government Printing Office, 
Washington 25, D.C. Price $1.00 (single copy) 

5. Weyant, J. T., Introduction to Agricultural Business and Industry, 
Interstate Printers and Publishers, Danville, Illinois, 1965. 
(Teachers guide available) Price $2.25 (single copy) 

B. Bulletins and Pamphlets 

1. Bureau of Labor Statistics, Occupational Outlook Quarterly. 
December, 1963. 

2. Cooper, D. E., Occupational Characteristics of the Iowa Labor 
Force, Bureau of Labor and Management, State University of Iowa, 
Iowa City, Iowa, June, 1963. 

3. Cooperative Extension Service, Iowa Farm Outlook Charts. Iowa 
State University, Ames, Iowa, October, 1964. 

4. Farming As An Occupation, Book Number 4, National Vo-Ag Book 
Company, Sheldon, Wisccmsin. 

5. Jakubauskas, E. B., Job Opportunities for Iowa's Youths, Cooper­
ative Extension Service, Iowa State University, Ames, Iowa, 
February, 1966. 

6. Thompson, Louis M., Iowa Agriculture, World Food Needs and Edu­
cational Response, Center for Agricultural and Economic Develop­
ment, Iowa State University, Ames^ Iowa, 1965. Free 

L 7. U.S. Department of Commerce, United States Census of Agriculture> 
1959, Superintendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C. Price $1.00. 

8. U.S. Department of Labor, Manpower Needs of the Future, Man­
power Administration, Washington, D.C. 

9. Peterson, C. A., Iowa Employment Trends. Bureau of Labor and 
Management, State University of Iowa, Iowa City, Iowa, April, 
1962. 

10. State of Iowa, Annual Farm Census. 1963, Des Moines, Iowa. 

C. Films 

1. Encyclopedia Britannlca Films, Planning Your Career, 1150 Wll-
mette Avenue, Wilmette, Illinois. 
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2. Visual Instruction Service, Agriculture, USA, NS-6029j U.S.D.A., 
Iowa State University, Ames, Io\fa. Rental $.75. 

3. Visual Instruction Service, Agriculture Engineering-Profession 
with a Future. NS-1090, U.S.D.A., Iowa State University, Ames, 
Iowa. No Fee. 

4. Visual Instruction Service, A New Word For Farming. NS-2965, Iowa 
State University, Ames, Iowa. Price $.75. 

5. Visual Instruction Service, A New Career - The Science of Feed 
Technology. NS-601, Iowa State University, Ames, Iowa. 
Rental $.75. 

6. Swift and Company, Meat on the Move, Chicago, Illinois. 



- 23 -

ORIENTATION TO OCCUPATIONAL EXPERIENCE PROGRAM 

Prepared by: Keith P. Schmidt 
Gerald £• Sutton 
Lewis L. Webster 

I. Introduction 

The proper orientation of the students is very important as a part 

of the pre-job preparation of those who will participate in the occupa­

tional experience program. The student should understand the purpose 

of the program and what is expected of him. The boy should be encouraged 

to analyze himself to determine if he has the right attitude, qualifi­

cations^ interest and ability for the job. He should also be instructed 

in the legal implications of occupational experience programs. 

Since many schools will be initiating this program for the first 

time, it is most important to select, carefully, individuals who are 

likely to succeed. Proper orientation can aid in this screening process 

and help to insure the success of the program. 

II. Major Objective 

To develop in the student an understanding of, and a wholesome 

attitude toward, the supervised occupational experience program xv̂'hich 

will prepare him for employment in one or more agricultural occupations. 

III. Time Allotment 13"' /» days 

IV. Compete.^cie6 to be Taught 

A. Understanding of specific job requirements 
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B. Understanding of personal qualifications needed 

C. Ability to obtain a job 

D* Understanding of importance of job ethics 

E. Understanding of legal implications 

F. Understanding of importance of good houselseeping and maintenance 

A. Understanding of specific job requirements 

1. Subject matter content 

a. Importance of an agricultural background 

b. Occupations requiring a college degree 

c. Occupations requiring less than a college degree 

d. Health and physical requirements 

e. Importance of related experience 

f. Variations in aptitudes required 

g. Jobs requiring motor vehicle driving 

h. Differences in need for ability to meet public 

1. Willingness to put out a good day's work 

2. Special teaching-learning activities 

a. Use an overlay shoving the triangle of the supervised 

occupational experience program. (Reference B8) 

b. Have the student develop a check list of values to be 

expected in a supervised occupational program (References 

A3, A4 and Ad) 

c. Divide class into groups according to agricultural supply, 

sales and service occupations^ etc. Have each team observe 

and evaluate a particular experience program in progress. 

(References A3, A4 and A8) 
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d. Use an agricultural businessman in the comasoxty^ who is a 

cooperating employer, to explain the program. 

3. SUP ested instructional materials and references 

a. Refer to references No. A3, Chapter 1; No. A8, Chapter 4; 

No. A7, Pages 16-2iti No. B9, Pages 44-46; No. A4, Chapter 1, 

and entire reference No. B8. 

B. Understanding of personal qualifications needed 

1. Subject natter content 

a. Good scholastic and attendance records 

b. A genuine interest in the occupation 

c. Extra-curricular activities 

d. Curiosity 

e. Analytical ability 

f• Loyalty to superiors> associates and to the business 

g. Proper grooming 

h. Adequate education 

i. Importance of punctuality and dependability 

j. Couragej not easily discouraged 

k. Desirable personality 

1. Be a good listener 

m. Sense of humor and pleasant disposition 

n. Ability to adjust to change 

o. Be systematic, orderly and a good housekeeper 

p. Have clean habits and maintain good health 

q. Be impartial and fair in all dealings 

r. Be thrifty with time and funds. 

s. The ability to make decisions quickly and correctly 
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t. The ability to accept honors and advancements gracefully 

2. Special teaching-learning activities 

a. Organize a panel presentation, ''What Student Qualities Are 

Necessary in a Supervised Occupational Experience Program.'* 

Ask an ei!q>loyer, principal, parent and a senior student to 

serve on this panel. (References B8, A3, A4 and A8) 

b. Divide the class into groups to develop a list of desirable 

qualities, questions for self-analysis, and to make presen­

tations to the class. Each group should be encouraged to 

develop a bulletin board display. (Reference A7) 

3. Suggested instructional materials and references 

a. Refer .to references No. A6, Chapter 1; No. A9, Unit I, 

Pages 3-20s and entire reference No. B8. 

C. Ability to obtain a job 

1. Subject matter content 

a. Letters of application 

b. Applications for emplo3nnent 

c. The job interview 

d. Personal data sheet 

2. Special teaching-learaing activities 

a. Have a local agricultural businessman participate in a short 

role-playing situation. Select a good pupil to act as the 

interviewee. Have the agricultural businessmen ask the 

pupil some questions which typically are asked during the 

job interview. 

b. Discuss with students the possible questions a personnel 

manager of an agricultural business will ask. 
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c. Obtain application blanks from several agricultural firms 

and determine information desired. 

d. Discuss possible ways of determining how one finds a job 

opening. 

e. Discuss with students and have thism write letters of appli­

cation to various agricult<iral businesses to develop letter 

writing skill and to decide where each student would like 

to work. 

f. Determine by discussion the desirable actions and attitudes 

during an interview. 

g. Determine proper and desirable dress and personal appearance 

for the interview. 

h. Discuss vbat may be done after the interview to iiq>rove 

chances of employment. 

i. Lead discussion on what and how to obtain letters of recom­

mendation. 

j. Develop with students a personal data sheet. 

3. Suggested instructional materials or references 

a. Sample application blanks 

b. Saaq>le letters of application 

c. Sample follow-up of interview letters 

d. Desirable employee traits list 

e. Newspaper job lists 

f. Sample personal data sheets 

g. Beferences Nos. A7, A9, B9, AS, Al and A2} 

D. Understanding of io^ortance of job ethics 

1. Subject matter content 
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a. Ethics defined r:-. 

b. Ethics in applying for a job 

c. Ethics on the job 

d. Ethics when changing jobs j 
i 

2. Special teachlngrlearning activities | 

a. Have each student give his own definlflon of ethics 

and find definition in dictionary. 

b. Determine through discussion the different types of ethics 

c. Determine through discussion, possible unethical prac4:ices 

in getting a job and while on the job. 

d. Interview an employment agency manager to further explore 

unethical practices in job procurement. 

3. Suggested Instructional materials and references 

a. Dictionary and school guidance materials on ethics 

b. Bibliography references Nos. Al and AS. 

£. Understanding of legal implications 

1. Subject matter content 

a. Minimum age laws 

b. Hazardous occupations 

c. Certificates to employ student learners 

d. Penalties for violation of laws 

e. State labor laws 

f. Safety laws 

g. Assumption of risks 

h. Tax and social security laws 

1. Wage laws 

j. Physical examination 
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k. Hours of employment 

1. Civil liability 

m. Civil rights law 

2. Special teaching-learning activities 

a. Attorney speak to group on case historie5i related to employ­

ment of students 

b. Study recent labor laws of Iowa and United States 

3. Suggested instructional materials and references 

a. Articles about legal cases 

b. Bibliography references Nos. Bl, B2, B3, 34, B3, B6, B7 and 

B9. 

F. Understanding of importance of good housekeeping and maintenance 

1. Subject matter content 

a. Student keep tools in good repair and clean 

b. Keep machinery in good repair, clean, and orderly 

c. Keep floor reasonably clean 

d. VJell painted attractive surroundings 

e. Properly store or dispose of oily rags and other waste 

material. 

f. Proper care of supplies to keep out contaminants 

g. Proper cleaning and use of bedding around livestock 

h. Proper use of disinfectants and disease prevention 

i. Proper use of rodent and pest control 

j« Keep advertising materials fresh and attractive, 

k. Keep stock supply neat, clean and orderly. 

1. Keep orderly desk and records, 

ffi. Attractive lighting 
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2. Special teaching-learning activities 

a. Have students give experiences in entering businesses where 

good and poor housekeeping is practiced. 

b. Businessman speak to class on why good housekeeping is needed. 

3. Suggested instructional materials 

a. Flannel board and cut outs to demonstrate good and poor 

arrangements 

V, Follow-ug and Evaluation 

A. Tests over material studied 

5. Check both employer and employee on regular supervisory visits 

C. Administer personality tests 

D. Have each student analyze and evaluate his own personal qualifica­

tions. 

E. Have employer fill out a check list evaluating the enq>loyee*s 

personal qualifications early in the experience program. 

F. Teacher use check list in evaluating students. 

6. Discuss with students their progress toward employment, e. g. dis­

cuss with students how an interview went or \^at questions were 

asked and procedures were used by those successful in securing 

employment. 

H. Grade application letters, personal information blanks^ and after-

interview letters9 on basis of structure, neatness and grammar. 

I. Draw upon experience of students and from actual exaipv>les in the 

business world concerning good and poor ethical practices. 

J. Develop essay questions which illustrate opportunities for unethical 

job procurement and have students outline their course of action. 

K. Check to see that student meets legal requirements for occupation. 
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L. Check for proper insurance coverage. 

M. Be sure proper certificates for age and student learner permit are 

completed. 

N. Rave employer fill out check list on housekeeping habits of employee. 

0. Have student report on general housekeeping habi>ts in business. 

VI. Titles and Sources of References and Instructional Materials 

A. Books: 

1. Carnegie, Dale, Hov To Win Friends and Influence People^ Pocket 
Books, Inc., 1 West 39th Street, New York, New York - 10013. 

2. Course of Study in Nonfarm Agricultural Occupations^ Dept. of 
Agricultural Education, College of Education, University of 
Kentucky, Lexington, Kentucky. 

3. Duncan, Clyde H., Find A Career In Agriculture> G. P. Putnam's 
Sons, New York, New York, 1961. 

4. Hoover, Norman K., D. Ed., Handbook of Agricultural Occupations, 
1964, The Interstate Printers and Publishers, Inc., Danville, 
Illinois, $4.27. 

5. How to Get That Part-Time Job, (Handbook) Fiens, Cold and Arnold 
List, Arce Publishing Co., Inc., 180 Lexington Ave., New York, 
New York. 

6. Hutchinson, Chester S., A Diafinitive Study of Your Future in 
Agriculture, Richard Rosen Press, Inc., New York, New York, 
10010, 1965. 

7. Krebs, A. H., and Hemp, Paul E., A Study Guide For Placement-
Employment Programs in Agricultural Business and Industry, 1964 

8. Stone, Archie A., Careers in Agribusiness and Industry, 1965, 
The Interstate Printers and Publishers, Inc., Danville, Illinois. 
.^4.27. 

9. Wey^ait, Hoover, McClay, An Introduction to Agricultural Business 
and Industry, The Interstate Printers and Publishers, Danville, 
Illinois, 1965. 

B. Bulletins and Pamphlets; 

!• Application for a Certificate to Employ a Student Learner^ 
Fom WH-205 (10/63), Bureau of Labor, Des Moines, Iowa. 
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2. A Guide to Child-Labor Provisions of the Fair Labor Standards 
Act, «HPC Publication 1096, Child Labor Bulletin No. 101, 
Bureau of Labor, Des Hoines, locTâ  1964. 

3. Employment of Student-Learners, I"JHPC Publication 1007, Bureau 
of Labor, Des Hoines, Iowa, 1965. 

4. Handy Reference Guide to the Fair Labor Standards Act, WHPC 
Publication 1122, Bureau of Labor^ Des Moines, Iowa, 1965• 

5. Fair Labor Standards Act of 1938. As Amended. WRPC P'iblicatlon 
1000, 1965. 

6. Labor Laws of the State of lQva.1962 Code Bulletin No. 21, 
Bureau of Labor, Des Moines, Iowa. 

7. Retail and Service Enterprises and Esfiablishments Under the Fair 
Labor Standards Act. WHPC Publication 1135, Bureau of Labor, 
Des Moines, Iowa, 1965. 

8. Orientation to the Supervised Occupational Experience Programs 
Module No. 2, Center for Vocational and Technical Education, 
The Ohio State University, Columbus, Ohio, 1965. 

9. Planning and Conducting Cooperative Occupational Experience 
in Off-Farm Agriculture, Center for Vocational and Technical 
Education, Ohio State University, 980 Kinnear Road, Columbia^ 
Ohio, 1965. 
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SAFETY IN AGRICULTURAL RELATED OCCUPATIONS 

Prepared by? Ed Faselt 
Je M. Risdal 

I. Introduction 

In almost any line of activity there are hazards. Industry and 

business are concerned about time and production losses due to accidents 

as well as costs involved in accident prevention. Coupled with this is 

human suffering and loss of income. In spite of this, safety awareness 

comes slowly, meeting a passive attutude among many people. 

II. Major Objectives 

A. Develop in the students a philosophy of safety awareness. 

B. Develop a mental attitude conducive to the integration of safety 

procedures in all activities related to the job situations. 

III. Time Allotment 6% days 

I?. Competencies to be Taught 

A« Understanding the need for safety 

B. Understanding hazards 

C. Understanding of types of accidents 

D. Understanding methods of prevention of accidents 

B. Understanding of first aid 

A. Understanding the need for safety 
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S. 

1. Subject matter content 

a. Present accident records of the community and the state. 

b. Time loss from accidents 

Co Personal financial loss 

d. Physical saffaring, handicaps, and injuries 

e. Other 

2. Special teaching-learning activities 

a. Use news articles on accidents 

b* Use film-strip or movie on working safety 

c. Statistical data overlay sheet 

3. Suggested instructional materials and references 

a. "Safety is No Accident" Ref. 9 

b. Office of Health, Education and Welfare statistical 

data, Ref. 12. 

c. Safety in the Shop Ref. 7. 

Understanding of hazards 

1. Subject matter content 

a. Housekeeping 

b. Health 

c. Clothing 

d. Identification 

e. Fatigue 

f. Methods and techniques 

g. Other 

2.. Special teaching-learning activities 

a. (lake demonstration of hazards related to reflexes and 

fatigue. 

b. Call in outsider (Insurance or similar) to point out haz--

ards and their importance. 

c. Have students check training station for hazards and prepare 
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a list. 

3. Suggested instructional materials and references. 

a. "Find the Hazards' Ref. 17 

b. Industrial materials used locally. 

C. Understanding of types of accidents. 

1. Subject matter content 

Electrical 

b. Chemical 

Falls 

d. Mechanical 

e. Strains 

f. Fire 

2. Special teaching-leaming activities. 

a. Develop a list of accidents by type. 

b. Discuss characteristics of types 

3. Suggested instructional materials and references 

a. "How to Avoid Husde Strains'* Ref. 3 

b. "Safety in the Shop' Ref. 7 (film) 

D. Understanding methods of prevention of accidents. 

1. Subject matter content 

a. Discuss importance of physical condition. 

b. Develop appreciation of importance of clothing and protec 

tive devices. 

(1) Snug fitting 
clothing 

(2) Safety shoes 

(3) Safety glasses 

(4) Safety helmet 

(5) Respiratory masks 

c. Identifying dangers 

(6) Shields and guards 

(7) Fire extinguishers 

(8) Non-skid floors 

(9) Fuses, and switches 

(10) Warning devices 
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(1) Visible signs (4) Identify traffic areas 

(2) Color coding (5) Warning devices 

(3) Danger area markings 

d. Understanding the use of proper work habits and handling 

techniques. 

2. Special teaching-learning activities. 

a. Have school nurse or doctor discuss importance of health 

in avoiding accidents. 

b. Tour of industry to point out identification of dangers. 

c. Have students develop list of identifying aids. 

d. Discuss Importance of good work habits and handling tech­

niques. 

e. Bring in fire chief to discuss fire prevention. 

3. Suggested instructional materials and references. 

a. Display of safeuy clothing and protective devices. 

b. Films - 'Its Up To You'', about safety glasses, Ref. 4 

'The Warning Bell', Ref. 8 

"Safety in the ShopV, Ref. 7 

"How to Avoid lluscle Strains'', Ref. 3 

c. Bulletins - 'Safety is No Accident", Ref. 9 

"Ten Steps to Safety', Ref. 4 

•'Safe Grounding Electric Equipment", Ref. 14 

"Fire Extinguishers and First Aid Kits", Ref. 18 

'•l-rtiy Safety Glasses", Ref. 19 

••'First Aid", Ref. 24 

E. Understanding of first aid. 

1. Subject matter content 
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a. Iftiat is first aid? 

(1) Extent 

(2) Limitations: 

b. Methods and procedures 

(1) By kind of injury 

(a) cuts and bums 

(b) fractures 

(c) strains 

(2) Techniques 

(a) artificial 
resuscitation 

(b) bandages, splints 
and tourniquets 

(d) unconsciousness 

(e) poisoning 

(f) electric shock 

(c) antidotes 

(d) moving the patient 

c. Equipment and supplies 

(1) Contents of the first aid cabinet 

(2) Location of first aid station 

d. Agencies 

(1) ^ergency phone numbers 

. . (a) doctor (e) fire department 

(f) police 

(g) civil defense 

(b) ambulance 

(c) hospital 

(d) family 

2. Special t^aching-leaming activities 

a. Discussion of principles of first aid 

b. Demonstrations 

c. Films 

3r, Suggested instructional materials and references 

a. Displays 
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(1) Well stocked cabinet 

b. Films - '-First Aid Now", Ref. 1 

c. Bulletins • "First Aid Guide for USDA Employees", Ref. 2 

"Confusion Can be Fatal", Ref. 1 

*Tire Extinguishers and First Aid Kits", Ref. 18 

"First Aid Booklet", Ref. 24 

V. Follow-up and Evaluation 

A. Use testing devices 

B. Have student develop a safety program for the job situation 

C. Conference %d.th employer 

VI. Titles and Sources of References and Instructional Materials 

A. Publications 

1. Confusion Can be Fatal a Safety Department > Iowa Farm Bureau 
Inst. Dept., 10th and Grand, Des Koines, Iowa. (Free) 

2. First Aid Guide for First Aid Bnployees. Agriculture Handbook, 
No. 227, U.S.D.A. (Free) 

3. An Epidemiological Study of FTP Accidents, Bui. No. 10, S.U.I. 
Iowa City, Iowa. (Free) 

4. Ten Steps to Safety, Phillips Petroleum Company. 

5. 4 Keys to Pesticide Safety. National Safety Council, 425 N. 
Mich. Ave., Chicago, Illinois. (Free) 

6. Suggestions for Safe Spraying of Herbicides^ VJ.C. 72, I.S.U. 
Extension Service 3ul. Office, Morrill Hall, Ames, Iowa. 
(Free) 

7. Chemicals In Agriculture, (guide for youth programs)^ Supt. of 
Documents, Washington 25, D.C. (Free) 

8. List of Free Materials ~ order blank. National Safety Council;. 
Chicago, Illinois. (Free) 

9. Safety is Ko Accident, 192.11, National Safety Council, 425 N. 
Michigan Avenue, Chicago, Illinois. (Free) 
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io. Use Farm and Home Chaaicals Safely, Pot. 309, I.S.U. Bulletin 
Office, Aoes, Iowa. (Free) 

11. Fatal Accidents of Iowa Farm People, A.E. 
Office, Horrill Ball, ̂ mes, Iowa. (Free) 

, I.S.U. Bulletin 

12. Statistical Data on Accidents. Office of Health, Education, and 
Welfare, State Office Building, Des Moines, Iowa 

13. Safe Use and Storage of Flaanable Liquids. Superintendent of 
Documents, Washington, D.C. (Free) 

14. Safe grounding of Electrical Equiwaent, national Safety Council, 
425 K. Michigan Avenue, Chicago, Illinois. (Free) 

15. A:re You Careless with Pesticides?. National Safety Council, 
425 H. Michigan Avenue, Chicago, Illinois. 

16. Petroleum Products and the Law. F.D.A., Ko. 17, U.S. Department 
of Health, Education, and Welfare, Food and Drug Administration^ 
Washington 25, D.C. 

17. Safe Living. A.E. 674, (check list) I.S.U. Bulletin Offiee, 
Ames, Iowa. (Free) 

18. Fire Extinguishers and First Aid Kits, National Safety Council, 
Chicago, ininois. (Free) 

19. Why Safety Glasses?, Iowa Society For Prevention of Blindness, 
1101 Walnut, Des Moines^ Iowa. (Free) 

20. Watch your Step. Farmer's Bui. 2101, StQ»erintendent of Documents, 
Washington 25, D.C. (Free) 

21. Needed - Trained^ Mature. Alert Tractor Operators, National 
Safety Council, Chicago, Illinois. 

22. Facts for Consumers - Pesticide Residues. F.D.A.. Washington 
25, D.C. 

23. Use Farm Fuels Safely, National Safety Council, 425 H. Michigan 
Avenue, Chicago, Illinois. (Free) 

24. First Aid Booklet. Johnscm and Johi^on Coi^ai^. 

B. Films - All from Visual Instruction Service at Iowa State Univer­
sity;, Ames, Iowa 

1. First Aid Now, NS 6156, 24 min., $2.20 

2. Prescription for Safety. NS4346, (chemicals) 19 min., 75c 

3. Hew to Avoid Muscle Strains, NS325, 14 min., $2.20 
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«̂ It's Up to You, (safety glasses) 10 min., NS2212, $2.4U 

5* My Pop's a Lineman, (elec) 16 min., $3.60, KS417 

6. The Safe Use of Pesticides. KS1600, 21 min., 75o 

7. Safety in the Shop. NS2006, 21 min., $1.40 

8. The I?arning Bell. NS6085, 3 mia. $3.25 

9. You Can Take it with You. NS1198, 11 min., $1.50 

10. Safe Use of Pesticides. LS770 (slides), 31 slides, 75^ 
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HUMAN RELATIONS 

Prepared by: F. C. Baldus 
C. K. Horrow 
A. L. O'Neal 

I. Introduction 

Human relations is how one gets along xd.th other people. How 

Important is it that one be able to get along well with others in order 

to operate a successful a^icultural business? Could one be so intelli­

gent and so well trained in his business that he would be successful 

no loatter how well he got along with others? 

The Carnegie Foundation made a startling statement in saying "On 

the basis of our studies we find that '̂-̂ chnical training counts for 

only 15 percent in the success of an individual, while personal quali­

ties count for 83 percent." 

The Harvard Bureau of Vocational Guidance found in a study of 4,400 

persczis who were discharged from jobs that per^ionality factors were 

the cause of failure in 66 percent of the cases. Lack of technical 

knowl' Ige 'is the basis for only 34 percent of the cases. 

II. Major Objectives 

A. To develop an understanding of the personal traits necessary for 

successful employment and advancement in agricultural occupations. 

B. To encourage improvement in the ability to get along with others. 

0. To develop an understanding of the Importance of human relations 

in successful employment in an agricultural occupation. 

III. Time Allotment 8% days 
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IV. Competencies to be Taught 

A. To develop an understanding of the personal qualities desired in 

employees. 

B. To develop an understanding of desirable employer-employee relations. 

C. To develop an understanding of desirable supervisor'^employee rela-

tions. 

D. To develop an understanding of desirable relations among co'workers. 

E. To develop an understanding of desirable relations between the cus­

tomer and enqployee. 

A. To develop an understanding of the personal qualities desired in 

employees. 

1. Subject matter content 

a. Desirable personal traits 

(1) Accurate (8) Conscientious (13) Kind 

(2) Agreeable (9) Dependable 

(3) Appreciative (10) Energetic 

(4) Alert (11) Enthusiastic 

(5) Careful (12) Efficient 

(6) Confident (13) Kittle 

(7> Cooperative (14). Honest 

b. Objectioutible personal traits 

(1) Argumentative (5) Critical 

(2) ; Ttiflcial (6) Defe^siv. 

(3) Antagonistic (7) Domineering 

(4) Boastful (8) Greedy 

(16) Loyal 

(17) nature 

(18) Patient 

(19) Realistic 

(20) Responsible 

(21) Tactful 

(22) Tolerant 

(9) Inattentive 

(10) Militant 

(11) Moody 

(12) Rebellious 
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(13) Sarcastic 

(14) Selfish 

(16) Sulky 

(17) Timid 

(15) Sensative (18) Untrustworthy 

2. Special teaching-learning activities 

(19) Vague 

(20) Vulgar 

(21) Vicious 

a. Use personality evaluation check list. 

b. Use film strip "Your Attitude is Showing". C-3 

c. Have students write a personality sketch of themselves* 

d. Have students debate the factors which have the most bear­

ing on successful employment. 

3. Suggested instructional materials and references 

a. Personal evaluation check list. 

b. Film strip 'Your Attitude is Showing'*. C-3 

c. Human Relations in Agricultural Occupations, Ohio State 

University, pp. 7 and 8. B-3 

d. Course of Study in Honfarm Agricultural Occupations, 

pp. 55-60, B-2 

e. How to Win Friends and Influence People", Dale Carnegie 

A-1 

f. Refer students to guidance counselor for special personality 

tests. 

B. To develop an understanding of desirable employer-employee relations. 

1. Subject matter content 

a. Be regular in attendance 

b. Be punctual 

c. Obey rules and policies 

d. Respect authority 

e. Possess good personal characteristics 
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f. Be dependable 

g. Show initiative 

h. Accept criticism 

i* Don't pass the buck 

j. Be loyal 

k. Seek raises and promotions on merit. 

2. Special teaching-learning activities 

a. Invite a successiul businessman to speak to class on per­

sonal traits desired by employers and of objectionable 

traits which often result in dismissal. 

b. Have students compile a list of personal traits of an em­

ployee which would be desirable for a good employer-employee 

relationship. 

c. Have students consider someone they know without mention­

ing names who finds difficulty in securing and/or holding 

a job, and consider his personal traits which make this so^ 

3. Suggested instructional materials and reference 

a. Personal grooming check list 

b. ''Salesmanship Fundamentals" Ernest and Devall, p. 335, A-3 

c. "Human Relations in Agricultural Occupations", B-Sj Ohio 

State University» pp. 7 and 8. 

d. "'Course of Study in Nonfarm Agricultural Occupations'', 

pp. 55-60, B-2 

C. To develop an understanding of desirable supervisor-employee rela­

tions. 

1. Subject matter content 

a. Be sold on aims of business 
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b» Accept ariid use constructive criticism 

c. Be loyal 

d. Be responsible 

e. Respect authority 

f. Contribute new ideas 

g> Recognize supervisor as an individual 

2. Special teaching-learning activities 

a* Have students list factors which would effect an employee's 

ability to get along with his supervisor. 

b. Have students consider the effect of age, tenure, and edu­

cation on human relations in an agricultural busi&ess. 

c. Have students consider a coa^arison of the supervisor-

employee relation and the co-worker relationship from the 

standpoint that the supervisor-employee relationship is a 

direct command relationship and the co-worker relationship 

is one of informal communication. 

d. Have students describe how the following concepts fit into 

the relationship between a supervisor and an employer. 

(1) Loyalty (5) Honesty 

(2) Respect for authority (̂ ) Responsibility 

(3) Willingness to learn (7) Leadership 

(4) Cooperation (S) Morale 

3. Suggested instructional materials and references 

a. "Salesmanship Fundamentals'' Srnest and DaVall 

b. "Human Relations in Agricultural Occupations'', Ohio State 

University, pp. 18-33. 

c« ''Course of Study in Non-farm Agricultural Occupations", pp.55-60 
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D. To develop an understanding of desirable relations among co-workers. 

1. Subject matter content 

a. To maintain good human relations 

(1) Treat people as individuals 

(2) Don't pass the buck 

(3) Be loyal to fellow workers 

(4) Be cheerful 

(5) Help others 

(6) Seek promotion on basis of own merits 

<7) Be honest, patient and sincere 

(8) Learn the line of authority 

(9) Develop a "stlck-to-it" attitude 

(10) Be resourceful 

(11) Dc more than is expected 

(12) Approach job with enthusiasm 

(13) Be friendly 

(14) Be responsible 

(15) Be complimentary 

(16) Learn names of fellow workers 

(17) Do not join cliques 

(18) Study your fellow worker 

(19) Develop good personality traits 

b. Avoid undesirable traits 

(1) Using (exploiting) other people 

(2) 'Politicing* - curring favors 

(3) Running down others 

(4) Taking credit for others' ideas 
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(3) Gossip, tale bearing 

(6) Being jealous 

(7) Being indifferent 

(8) Ignoring rights of others 

(9) Apple polishing 

(10) Griping 

(11> "Stealing" sales or easy jobs from others 

(12) "Acting" as a supervisor 

2. Special teaching-learning activities 

a. Show film, "Getting along with Others" 

b. Ask students to define or explain each personality trait 

and tell what effect it would have on getting along with 

a co-worker. 

c. Have students rate one another on personality traits. 

3. Suggested instructional materials 

a. Film - "Getting Along With Others", C-1 

b. List of personality traits 

c. References: What Employers Want, B-5 

Human Relations in Agricultural Occupations, B-3 

Course of Study in Nonfarm Occupations, B-2 

An Introduction to Agricultural Business and 

Industry, B-4 

E. To develop an understanding of desirable relations between employee 

and customers. 

1. Subject matter content 

a. Treat people as individuals 

b. Recognize that human behavior is unpredictable 
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c. Develop a winning personality 

(1) Enthusiasm (6) Tactful 

(2) Friendly (7) Confident 

(3) Sharp (8) Patient 

(4) Complimentary (9) Considerate 

(5) Sincere (10) Sympathetic 

d. Avoid undesirable traits 

(11) Understanding 

(12) Alert 

(13) Optomistic 

(14) Modest 

(1) Tactless (5) Obstinate 

(2) Argumentative (6) Conceited 

(3) Diffident 

(4) Sullen 

(7) Sarcastic 

2. Special teaching-learning activities 

a. Role plajrlng 

b. Film, "Improve Your Personality". 

c. Ask home economics teacher to talk on proper grooming. 

d* Ask students to think of a businessman that their parents 

patronize because of his personality. Have them list the 

qualities they especially like about hime 

e. Ask them to make a list of undesirable traits their parents 

have observed in certain businessmen they no longer patron­

ize. 

3. Suggested instructional materials and references 

a. Film, "Improve Your Personality, C-2 

b« Grooming charts 

c. Plans for role playing 

d. References2 Your Personality and Yo»ir Job, 3-1 

Human Relations in Agricultural Occupations, B-3 
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Course of Study in Nonfarm Occupations, 

pp. 56-58, B-2 

All Introduction to Agricultural Business and 

Industry, B-4 

V. Follow-up and Evaluation 

A. Quiz on desirable and undesirable character traits. 

B. Visit training center to check on human relations of students. 

C. CoQ^are personality rating of students at the ̂ nd of the course 

with their rating at the beginning of the course. 

VI. Titles and Sources of References 

A. Books 

1. Carnegie, Dale, How to Win Friends and Influence People> Pocket 
Books, Inc., New York, New York, 1955 Edition, $.50. 

2. Savis, Human Relations in Business. HcGraw-Hill Publishing Comr-
pany, Chicago, Illinois. 

3. Ernest and BaVall, Salesmanship Fundamentals. Gregg Publishing 
Coo^any Division, HcGraw-Hill Publishing Company, Chicago, 
Illinois, 1959 Edition. 

B. Pan^hlets 

1. Chapman, Paul W., Your Persmality and Your Job. Science Research 
Associates, Inc., 2285 Wabash Avenue, Chicago, Illinois. 

2. Course of Study in Nonfarm Agricultural Occupations. Department 
of Agricultural Education, University of Kentucky, Lexington, 
Kentucky. 

3. Human Relations in Agricultural Occupations. Ohio State Univer­
sity, Columbus, Ohio 

4. Weyant, Hoover, HcClay, An Introduction to Agricultural Busi­
ness and Ind-ustry. The Interstate Printers and Publishers, 
Danville, Illinois. 

5. Worthy, James« What anployers Want, Science Research Associates, 
Inc., 2285 Wabash Avenue, Chicago, Illinois. 
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C. Films 

1. Getting Along With Others. 16mm film, 29 minutes. Business 
Education Film, 5113 16th Avenue, Brooklyn, New York. 

2. Improve Your Personality. 10 minutes. Coronet Industrial 
Films, Coronet Building, Chicago, Illinois. 

3. Your Attitude is Showing. 35nm sound films trip, 13 minutes, 
Charles Steadman, Teacher-trainer in Distributive Education, 
University of Pittsburg, Pittsburg, Pennsylvania. 
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AQaCULWBAL S&LESBASSSIB 

Pr^yared by: Larry Statler 
Lloyd Tindall 
Paul Vincent 

1. Introduction 

Salesmanship is a broad tern. A sia^lif ied def ixiiticm states that 

salesaanship includes "The e'ts of personal persuasion oiployed by the 

seller to induce others to biqr «hat he wishes to sell.'* One mL^t say 

that nothing happens in the iberican econony until sooething is sold. 

Even though this is a strong stateaant, agricultural sales anst be a 

very in^rtant part of any business in which you will eventually becooe 

involved. With this in mind, we certainly can justify tiae in our re­

lated instruction prograa of agricultural occt^ations experience pro-

graa. Production of efficient salesmen that understand rural Aaerica 

is one of the main purposes of this aodule. Sfficioit salesaen certainly 

und^stand that customers are lost nainly because of: 

Poor services rendered 

Discourteous treatment received 

Indifferent attitudes e^iibited on the part of the salesman. 

II. Kaior Objectives 

\ . Understanding the ii^ortance of personality in agricultural sales. 

B. Develop the ability to enter selling occt^ations in agricultural 

supply. 

III. Time Allotment 157. days. 
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IV. Competencies to be Taught 

A. Sales personality 

B. Meeting customers 

C. Presenting supplies and services 

D. Overcoming sales resistance 

£• Closing and recording sales 

F. Displays and advertising 

6. Business cooBDunications - terminology 

H. Time budgeting " sales planning 

A. Sales personality 

1. oubj3ct matter content 

a. Personality planning 

(1) First-have good reason for wanting to improve 

(2) Second-determine which habit, attitude, trait to work 

on 

(3) Third-develop specific plan for improv^nent 

(4) Fourth-evaluate periodically to see if improvement is 

made 

(5) Fifth-select next personality flaw and proceed. 

b. Sales assets 

(1) Alertness: being wide awake, keeping your "eye on the 

ball" 

(2) Cheerfulness: being in good spirits, happy disposition 

(3) Cooperation: working with others willingly, for the 

group 

(4) Courtesy: politeness, consideration for others 

Q 
N 
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Dependability: reliable, trustworthy, able to be 

counted upon 

Enthusiasm: showing a keen interest, being sold your­

self 

Honesty: open and above board, upright, honorable 

Industry: finding work without being told, keeping 

busy 

Initiativei self-starting, working on own, self-reliance 

Interest in customer: sincere desire to help others 

Intelligence: ability to meet a new situation, com­

prehensive 

Loyalty: faithfulness, constancy, stand up for busi­

ness 

Memoryi quick recall, remembrance 

Orderliness', systematic, keeping things "ship shape* 

Patience: self-possession, keeping cool, wait calmly 

Personal appearance: well-groomed, dressed appropriately 

Poise: mental balance, self-possession, handle self 

correctly 

Sense of humor: can see funny side of problem too 

Sincerity: being genuine, uprightness 

Tact and diplomacy: working smoothly in difficult 

situations 

es liabilities 

(1) Annoying mannerisms: personal habits attracting atten­

tion 

(2) Familiarity: over-stepping social conventions, boldness 
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CS) Giving excuses: passing the buck> not facing facts 

(4) Indifference: lack of concern and interest 

(3) Jealousy: suspicion, not giving credit where due 

(6) Procrastination: putting things off till tomorrow 

(7) Rudeness: hunting other fellow's feelings, discourtesy 

(8) Tendency to argue: taking opposite point-of-view 

(9) Tendency to complain: fault finding, taking dark side 

2. Special teaching-learning activities 

a. Discuss each of the assets and liabilities as a case-con­

ference, introducing it with a pertinent lead question. 

b. Ask class to analyze the best and the poorest salesman they 

have encountered. Draw out the personality factors. 

3. Suggested follow-up and evaluation 

a. Each student prepare a personality plan, involving at least 

one personality fault. Discuss plan with student individ­

ually, during a particular class period. 

B. Understanding how to meet a customer 

1. Subject matter content 

The impression of the agricultural business that the cus­

tomer carries away often results from his first contact with 

the employee. Appearance and actions play an Important part 

in forming this impression. 

A well groomed employee attracts customers and inspires 

their confidence. Undivided attention on the job is essential 

to good salesmanship. Salesmanship is demonstrated through 

promptness, alertness, and interest in the customers problems, 

a. Preapproach preparation 
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(1) Information needed about the customer 

Name-address» person&l characteristics, mental make-up 

and hobbies 

(2) Sources of this information 

Participate in community activities and events 

Chamber cf Connerce information 

Comments made by other members of civic clubs 

A personal notebook on cusLr̂ mers 

Past sales records, credit department records 

Interview with people in the community 

Local newspaper 

(3) Check of the facilities and surroundings 

General appearance, lighting, equipment, merchandise 

arrangement, and personal 

(4) Knowledge of the benefits the customer will receive 

from merchandise sold 

Design or appearance, quality of the source-trade-name, 

composition and construction, and special features 

(5) Preparation by the employee 

Neatness of appearance^ knowledge of contents of 

merchandise, preparation of an appealing display^ and 

knowledge of contents of newspaper advertisments, 

knowledge of names, backgrounds, and interest of 

customers, preparation of a few selling sentences, 

knowledge of the competitors products, and preparation 

of a record of commoia customer objections and develop­

ment of methods of meeting them 
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b. Timing the approach 

(1) Importance of the impression created by the salesman's 

appearance and actions 

Promptness, alertness^ and interest in customers* 

problems 

c. The proper approach 

(1) Types of salutations 

Conventional, question, and stating a fact about the 

merchandise 

(2) Elements of a good salutation 

Courteous, short, requires no mental decision^ affirm­

ative and emphasize the desire to serve 

(3) Tone of voice - pleasant;, enthusiastic, distinct« 

articulate, and ordinary 

(4) Facial expressions 

A pleasant smile and cheerful expression 

2. Special teacher-learning activities 

a. Develop V7ith the students a list of attitudes and actions 

of a good agricultural salesman. 

b. Invite the manager of a successful agricultural business 

to discuss with the class do*s and don'ts of good sales­

manship he has observed. 

3. Suggested instructional materials and references 

a. "The Approach," 10 minute film 

b. Fundamentals of Selling, Uingate, Nolen S.W. Publishing 

Company, Cincinnati, Ohio 

c. Center for Voc. Tech. Education, Ohio State University, 

Columbus, Ohio 

I 
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4. Follov7-up and evaluation 

a. Have the students analyze themselves regularly 

b. Discuss the training center experiences in the classroom 

with the students 

C. Understanding how to present supplies and services 

1. Subject matter content 

Successful selling requires a careful presentation by the 

seller* An employee must recognize the importance of each of 

the psychological steps in a sale. He must gain the attention, 

develop the interest, kindle desire, and induce action on the 

part of the customer. 

a. Draw attention of customers to a supply or service 

Examples 

(1) oReading an advertisement about a beef concentrate 

(2) Seeing a new herbicide on a TV commercial 

(3) Talking to a neighbor about his new five plox7 tractor 

(4) Mailing a circular on early fertilizer purchase dis­

count 

(5) Meeting a new petroleum delivery truck on the road 

(6) Viewing an attractive display of seed at a supply 

* center 

b. Develop interest in a product 

Examples 

(1) Talking to the customer about the new features of this 

new planter 

(2) Showing him the results of this product in test trials 

(3) Inviting him to a field day where the effectiveness of 
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newly developed herbicide will be shown 

(4) Demonstrating how simple it is to mount this new corn 

picker 

c. Desire for a product may be attained by relating it to a 

need of the customer 

Examples 

(1) Explain how this feed will increase net income by 

improving the animal's rate of gain 

(2) Show him, with proof from variety trials> how the new 

oat variety will stand 

(3) Show him that the chemical weed spray will reduce cul­

tivation 

(4) Sell the merits of the tractor seat, not its cost 

(5) Provide opportunity for the customer to try the pro­

duct on a trial basis. 

d. Know your product 

(1) Know the features of the item 

(2) Be able to answer all questions about the item 

(3) Demonstrate its use, operation, value, advantages and 

disadvantages 

2. Special teaching-learning activities 

a. Have students demonstrate methods of getting and holding 

interest 

3. Sugeested instructional materials and references 

a. Store Salesmanship textbook 

b. Retail Merchandising textbook 

c. Fundamentals of Selling textbook 
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4. Follow-up and evaluation 

D. Overcoming sales resistance 

1. Subject matter content 

a. True motives £or buying 

(1) The desire to feel superior 

(2) The desire £or health and comfort 

(3) The desire for the parent to protect the offspring 

(4) The desire for amusement 

(5) The desire for food and drink 

(6) The desire to essn money 

(7) The desire to save time and improve efficiency 

(8) The desire to save energy 

b. Dealing with sincere objections 

(1) Turn objections into selling points 

(2) Agreeing with customer and presenting another angle 

(3) Requesting the customer to explain the objections 

thus analyzing his position 

(4) Admitting the objections and giving a superior point 

(5) Asking, a question that when answered, overcomes the 

objection 

c. Handling common objections and excuses 

(1) Need - objections to need are overcome by stressing 

the usefulness and benefits of the product 

(2) Quality - objections to quality are overcome by show­

ing a better quality, and pointing out a specific 

feature. 

(3) Source - objections to source are met by providing 
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names and experiences of satisfied customers> provid-* 

log information about the company or by reference to 

national advertising. 

(4) Price - objections to price are overcome by revealing 

hidden values, building up values» emphasizing the 

quality, providing an article that is not as expensive 

(5) Time - objections to time are overcome by making future 

appointments, inviting the customer to look at addi­

tional materials, continuing to show a positive inter­

est in him whether he is busy or not, not trying to 

close a sale before all objections have been satisfied 

(6) Thing - objections to thing are overcome by showing 

more suitable goods, admitting the validity of objec­

tions but showing another feature to offset the 

objection, changing the objection into a selling point 

2, Special t^^aching-leaming activities 

a. Divide class in half, one group arriving at sincere 

objections and the other group arriving at excuses. 

Contrast methods of handling these two types. 

b. Ask students to list objections they would have to 

purchasing a product within their occupational center. 

Uork out methods of correcting these deficiencies. 

Role play, as the class prescribes methods. 

3. Suggested instructional materials and references 

a. Self experiences 

b. Center for Vocational and Technical Education, The Ohio 

State University, '"Agricultural Supply-Sales and Service 
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Occupations*', Agricultural Salesmanship module. 

c. Retailiti Principles and Practices textbook, p. 232-234 

4. Suggested follow->up and evaluation 

£. Closing and recording sales 

1. Subject matter content 

a. Establish prestige with the customer 

(1) Be friendly 

(2) Talk customers language 

(3) Show you are not motivated by selfish reasons 

(4) Respect his opinions and beliefs 

(5) Know your business, your product 

(6) Present your thoughts clearly 

(7) Be a good listener 

(8) Compliment him sincerely 

(9) Show by doing that you mean what you are saying 

(10) Remember appearance, be well gtoomed 

b. Understand the buying cycle 

(1) Recognize the problem 

(2) Strong desire for solution 

(3) Decides on best solution 

(4) Purchases (help customer buy NOW) 

c. Planning for the close 

(1) Fixing or finding the problems of the customer 

(2) Maintaining positive attitudes 

(3) Assume customer will buy during the close and all 

through the talk 
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d. Know when client is ready to buy 

(1) Customer shows interest and desire in product 

(2) Relationship between need and merchandise is established 

(3) All objections are overcome 

(A) Product meets customer approval 

(5) Customer has power to make the purchase 

e. Methods of closing 

(1) Trial close •* ask leading questions calling for decision 

(2) Assumptive close - assume purchase, write up order 

(3) Action close - ask yes or no question 

(4) Inconvenience close -* let prospect feel he is putting 

you to some trouble 

(5) Summary close - review sales talk 

(6) Pro and con close - show advantages of your product 

(7) SRO or standing room only close - last one left, first 

one in town 

(8) Suggesting or decision close - most people prefer this 

(9) Time payment close * can be bought on time, tell advan­

tages of this 

(10) Premium close - offer a premium if he buys now 

f. Dealing with stalls and excuses 

(1) Don't let objections distress you 

(2) Avoid argument and contradictions 

(3) Answer briefly and clearly 

(4) Turn objections into selling points 

(5) Don't pause in answering, go on selling 
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g. Recording results of sales 

(1) How much volume, gross, dollars, etc. did you sell in 

day, week, etc. 

(2) How many units did you sell per call made or customer 

seen 

(3) How many contacts or customers did you see to make a 

sale 

2. Special teaching-learning activities 

a. Have students prepare a weekly plan schedule 

b. Have students es^lain how they would use a center o£ 

influence 

c. Have students prepare a budget to determine sales goals. 

d. Discuss ways to raise income ivithout working more hours 

3. Titles and sources of references 

a. Salesmanship Fundameatals textbook 

b. How to Apply Modem Selling Methods textbook 

c. Personal experiences 

F. Understanding how to do advertising and make displays 

1. Subject matter content 

Advertising 

a. Attract attention 

(1) Illustrations, vivid colors, decorations, preferred 

positions, unusual lettering, clever spacing, strong 

headlines, and short forceable sentences at beginning 

b. Develop interest 

(1) Tie up the merchandise with the custCKaers needs 
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c. Create desire 

(1) Appeal to the emotions 

(2) Appeal to reason . 

Displays 

a. Attract attention 

(1) Props, background, and lights 

b. Develop interest 

(1) Timeliness, and human interest 

c. Create desire 

(1) Appeal to the emotions 

(2) Appeal to reason 

d. Points in making a good display 

(1) Decorate from customers viewpoint 

(2) Select merchandise setting that is timely 

(3) Have one central theme or idea only 

(4) Keep the window merchandise clean 

(5) Use background li^ts to attract attention and accent 

(6) Hake clever use of emphasis and balance 

(7) Hake original pleasing use of color and harmony 

(8) Have window reflect the character of the store 

(9) Display the merchandise as it can be used 

(10) Change the display often 

2. Special teacher-learning activities 

a. Have students collect materials and make displays in the 

classroom. One student create display each week 

b. Have students bring to class advertisements that they con* 

sider good and discuss the good and bad points of these 
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advertisements. 

3. Suggested instructional material and references 

a. Store Salesmanship textbook 

b. Retail Merchandising textbook 

c. Retailing Principles and Practices textbook 

d. Business Education Department in school 

4. Pollow-up and evaluation 

a. Entire class to evaluate the self-created displays in 

class, as to predetermine scorecard. 

6* Business communications - terminology 

1. Subject matter content 

a. Terminology of Individual businesses (directly sales-related) 

(1) 

(2) 

(3) 

iU] 

iS] 

(63 

(7] 

(8] 

(9] 

(lo: 

(U) 

(12) 

(13) 

(14] 

(15) 

1 Bulk rates 

) Car load lot 

) Commission buyer 

1 December i^eat 

1 Dockage 

1 Dressing percentage 

1 F.O.B* 

1 Franchise 

1 Futures market 

1 Hedging 

1 Shrinkage 

1 Terminal market 

1 Warehouse receipt 

) Capital investment 

) Capital turnover 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30] 

) Carrying charges 

Discount 

1 Hardware goods 

\ List price 

> Margin 

f Inventory 

) Reserve fund 

1 Depreciation charges 

1 Registered check 

1 Mark-up 

> Perishables 

1 Price leader 

f Retail price 

1 Sale price 

f Seasonal demand 
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(31) Wholesale price 

(32) Bill of lading 

(33) Demurrage 

(34) Fishyback 

(35) Piggyback 

(36) Net profit 

(37) Fixed costs 

(38) Variable costs 

(39) Gross sales 

(40) Vet worth s tatement 

(41) Assets 

(42) Liabilities 

(43) Accounts payable 

(44) Accounts receivable 

(45) Check 

(46) Money order 

(47) Traveler's check 

(48) Telegraphic money order 

2. Special teaching-learning activities 

a. Ask students to define the above sales terminology by 

giving an example of how it would be used in their busi­

ness. This would be done individually, using the exper­

ience center resources. 

3. Suggested Instructional materials and references 

a. Self experiences 

b. Individual experience stations 

c. Occupations experience program personnel 

4. Suggested follow-up and evaluation 

a. Ask students to accumulate answers to this material as they 

witness their occupational experience programs. Instructor 

will need to check periodically if progress is being made, 

and an understanding of application is being developed. 

H. Sales planning - time budgetiiig 

I. Subject matter content 

a. How to organize your weekly work 

(1) Decide how much production you need per week. Decide 
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production by figuring a personal and business budget 

for the year. Find how much production your company 

wants per week if on a salary. 

(2) Decide how many clients or customers you will need to 

see to meet your goal. 

(3) Decide how many prospects to see each day and which 

ones 

(4) Organize prospects into geographic areas for each day 

and decide on the best time for each. 

(5) Have a goal in mind for each prospect. 

(6) Set aside time to service clients, keep records, 

office work, study and plan to put in a full day 

everyday. 

b. Planning for future sales 

(1) Determine your longtime sales goals (how much needed 

money) 

(2) Keep a good prospecting system at all tisies 

(3) Develop centers of influence from your present cus­

tomers 

(4) Service your old prospects 

(5) Eliminate all the deadwood from your prospect file 

(6) Study new materials and goods for future sales, know 

your business. 

(7) Improve your efficiency ratio (number of calls to make 

a sale or dollars) 

(8) Continue to Improve your work habits 

(9/ Keep records to show where improvement in procedure 
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is needed. 

2. Special teaching*learning activities 

a. Have students learn and explain the buying cycle 

b. Have students practice different closes on each other and 

have class rate each closing attempt. 

c. Have students construct sales chart for class use. 

3. Titles and sources of references 

a. Salesmanship Fundame[itals textbook 

b. How to Apply Modem Selling Methods textbook 

c. Personal experiences and Business Education Department 

V. Follow up and Final Evaluation 

A. Since this module is made up cf a complex of different competencies, 

we have included the suggested followup activities at the end of 

each competency. 

B. Suggested oral examination for grading, plus employer evaluation. 

VI. Titles and Sources of References and Instructional Materials, 

A. Textbooks 

1. Wingate, Fundamentals of Selling. Southwest Publishing Company, 
Cincinnati, Ohio 

2. Robison, Blackler, Logan, Store Salesmanship. Prentice Hall, Inc. 

3. Wingate, Retail Merchandising, Southwest Publishing Company, 
Cincinnati, Ohio 

4. Richard, Meyer, Hayes, Retail Principles and Practices. McGraw 
Hill Company. 

5. Maguire, How to Apply Modem Selling Methods. Area Vocational 
and Technical School, Somerset, Kentucky. 

6. Ernest and D&Vall, Salesmanship Fundamentals, Gregg Publishing 
Company, Division of McGraw-Hill Company. 
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B. Bulletins and Pamphlets 

1. Center for Vocational and Technical Education, The Ohio State 
University, Agricultural Salesmanship, module, Agricultural 
Supply-Sales and Services Occupations. 

2. Human Relations Module> found as part of this series of modules. 

3. Business Education Department, Division of Distributive Educa­
tion, curriculum in local high school-numerous publications* 

C. Films 

1- The Approach. I.S.U., Visual Education Services, lOVminute film. 

2. Distributive Education Department, Has access to records, visuals, 
etc., all contributing to successful teaching of this module* 
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ORGMIZATION AND FUNCTIONS 

OF AGRICULTURAL BUSINESSES 

Prepared by: L. L. Reding 
6. C. Hiehe 
0. E* Wahlstrom 

I. Introduction 

We are concerned with the organization and functions of agricul* 

tural businesses because as a member of a business you will want to know 

what pattern your business uses in its organization. There are several 

types of businesses involved in the service and processing of agricul­

tural products. These are all brought under a number of governmental 

regulations to prevent unethical operations. Thus, we must be con­

cerned with these business functions and their organizations. 

The teaclier should also encourage open-mindedness to avoid rein­

forcing individual prejudices during the study of controversial busi­

ness organizations and practices such as cooperatives, patronage divi­

dends, and liability. 

II. Major Objectives 

To understand the functions and organizational patterns of agri­

cultural businesses. 

III. Time Allotment 12% days 

IV. Competencies to be Taught 

A. To understand the functions of agricultural businesses. 

B. To understand the various types of agricultural businesses. 
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C. To understand how agricultural businesses are established. 

D. To understand governmental regulations affecting agricultural 

businesses. 

A. To understand the functions of agricultural btisiness 

1. Subject natter content 

a. Capitalism and/or free enterprise 

(1) Capitalism offers profit incentive 

(2) Define terms: business, utility, production. 

b. Nature of American business 

- (1) Geographical area covered 

(2) Types of people served 

(3) Services rendered 

(4) Functions: time, form, place, and price problem 

(5) Define terms: eminent domain, private property, labor, 

capital, management. 

c. Competition, profits, and risks 

(1) A merchant should receive a fair rate of interest on 

his total investment in same way as a farmer. 

(2) Competition brings about new inventions, changes in 

products, and other changes in technology. 

(3) In business, as returns increase risks also may increase. 

(4) ?rice is determined by quality and competition. 

(5) Define terms: economic activity, monopoly, "fad iteji,"-

false advertising, fair trade, credit regulations. 

d. Who owns /doerican business? 

(1) American business is owned by people. 
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(2; Fathers of class members own stock in businesses and 

are members of cooperatives. 

(3) Stockholders actually own the business. 

2. Special teaching-learning activities 

a. Show a chart listing several forms of government and asso­

ciated practices in comparison with capitalism and its prac­

tices 

b. Take class to brokerage firm and a board of trade subsi­

diary 

c. Have banker and investment representative speak to class 

d. Make certain class members understand following terms: 

government ownership, stock markets> futures, board of 

trade, mutual funds, speculator, hedger, "bull and bear" 

system 

3. Suggested instructional materials and . references 

a. Self-experience 

b. How do We Organize to do Business in America, Ref..B-l 

c. General Business for Everyday Living, Ref. A-2 

d. Youth Wants to Know About Business Organization, Ref. B-5 

c. Film - It's the Farmer's Business, Ref. D-2 

f. An Introduction to Agricultural Business and Industry^ 

Ref. A-1 

B. To understand the various types of agricultural business 

1. Subject matter content 

a. Individually owned business 

(1) Point out why this type of organization has flexibility, 

why it is likely to be in a convenient location, and 
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why the operator is apu to associate with other mer­

chants in obtaining buying power and promotional aids 

with which to compete with large scale operations. 

b. Partnership 

(1) Illustrate businesses that started as individually 

owned and later combined into partnership. Reasons. 

(2) Define terms: silent partner, secret partner, limit 

partnership. 

c. Ordinary corporation 

(1) Individual business may be combined into corporations, 

(2) Legal characteristics of corporation. 

(a) Charter 

(b) Seal 

(c) Address 

d. Cooperative corporation 

(1) Importance of cooperatives 

(2) Role of cooperative corporations to farmers 

(3) Types of cooperatives other than agricultural cooper­

atives 

2. Suggested instructional material and references 

a. How do we Organise to do Business in America?, Ref. B-1 

b. 4 Ways or Doing Business, Instructor's guide, Ref. B-1 

c» Do you Know Your Cooperative? Ref. B-1 

d. Film - You and Your Cooperative, Ref. D-1 

C. To understand how agricultural businesses are established. 

1. Subject matter content 

a. Location 



COMPARISON OF FOUR METHODS OF DOING 
BUSINESS UNDER PRIVATE ENTERPRISE 

FEATURES COMPARED 

1. mio uses the services? 

2* Vho decides policy? 

3. Who manages? 

4. How Is voting done? 

5. Who owns business? 

6. How Is business 
financed 

7. Returns on Invested 
money? 

8. How may net margins 
be used? 

9. What is owner's 
liability? 

INDIVIDUALLY 
OWNED BUSINESS 

Non-owner 
customers 

Owner 

Owner 

NONE necessary 

Individual 

Personal 
capital & loans 

Unlimited 

As owner 
desired 

All property 
of owner 

Type 
PARTNERSHIPS 

Generally non-
owner customers 

Partners agree 

One or both 
T^artners 

Partners agree 

The partners 

Partners * 
capital & loans 

Unlimited 

As agreed by 
partrccrs 

All property 
of partners 

8 of Business 
BUSINESS 
CORPORATION 

Generally non-
owner customers 

Board of 
directors 

Officers and 
assistants 

Each shareholder 
1 vote per share 

The stockholders 

Stocks, bonds, & 
loans 

Unlimited 

Dividends, reserves 
and surplus 

Limited to 
assets of 
corporation 1 

COOPERATIVE 
CORPORATION 

Chiefly the 
owner-natrons 

Member-patrons & 
board of directors 

General manager 
and staff 

Usually one 
member one vote 

The member-patrons 

Members capital, 
borrowing from banks 
and individuals 

4% to 6% (normal 
Interest rate) 

Interest on stock, 
patronage dividends, 
reserves, and surplus 

Limited to his 
Investment in 
coooeratlve 

4S 
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(1) In choosing a location, explain ̂ y the number of 

people who pass a proposed site is less Ixiqiortant than 

the nature of this traffic. 

(2) Planned shopping centers challenge downtown shopping 

districts for share of. coasuaer*s ooney* 

b. Building requirements 

(1) ^ a t are the desirable typ&B ct materials for construc­

tion? 

(2) How many entrances should be provided and ^ere should 

they be? 

(3) How much can a business afford to pay for housing? 

(4) Nhat are the principle legal points in connection with 

the leasing and/or the purchase of property? 

Co Equipment and la3^ut 

(1) Difficulty of accurate visualization and good arrange­

ment of store equipment. 

(2) Consider the custCHoer ̂ e n planning the business lay­

out. 

(3) Besire of convenience " provide parking area 

d. Chain of command of per&.^nnel 

(1) Line or military pattersi 

Manager 

SuperinCi^d^.i Superintendent 

For^nan 

XXX XXX (workers) 

Foreman 

XXX 
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(2) Every person in the organization, except the Xoi/est 

employees, has one or more subordinates to supervise. 

No person has more than one supervisor; top official 

has none - common in small business. 

(3) Functional pattern 

(a) Used.by some agricultural supply businesses 

(b) Increased efficiency resulting from changing all-

around supervisors into specialist supervisors 

Manager 

Operations 
Department 

Operations 
Department 

Chem 
Division .vision 

Line or staff 

(1) lk>st widely used in today's business 

(2) Any number of superintendents, foreman, staff officers, 

and worker^ in this pattern. 

Manager 

Staff :L St&ff Staff Staff 

Superintendent Superintendent 

Staff 

Foreman 

I 
JXXXK 

Staff Staff Staff 

Foreman Foremen 
I 

XXXXX (workers) XXXXX 

Foreman 

i 
XXXXX 
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2. Special teaching-learning activities 

a. Eave a construction representative or lumber yard man talk 

to class about materials used in construction. 

b. Visit various businesses in community and survey materials, 

location in regards to traffic, display of products, inter­

ior and exterior appeal, etc. (physical characteristics) 

c. Obtain a lease form used in business for students to study 

d. Have students diagram the organizational pattern of a local 

business 

e. Have students diagram organizational pattern of local 

school ilistrict, church, FFA organization. 

3. Suggested instructional material and references 

a. Module 5 - Organization and Functions of Agricultural 

Businesses, Ref. B*4 

b. Use of local personnel in community 

D. To understand governmental regulations affecting agricultural busi­

nesses 

1. Subject matter content 

a. Intra & interstate commerce 

(1) Intrastate commerce - state regulation of business 

within its boundary. 

(2) Interstate-commerce - regulations of commerce between 

states by the Federal government. 

(3) No state can impose duties on imports and exports. 

b. Agricultural businesses would be regulated by each. 

a. Labor regulations 

(1) State regulations are formulated as to number of hours 
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employees may work 

<2) Host states have maKimum weekly hours a person can 

work under set wage. 

(3) Restrictions as to types of jobs " minors 

(4) Mittionim wage law. 

(5) State laws setting standards - state regulations on 

employee occupational compensation 

(6) Social Security Act and old age benefits 

d. Price regulations 

(1) Functions of a discount house 

(2) Prevent monopolies 

e. Fair trade laws 

(1) State regulations as to manufacture - dealer price 

setting 

(2) Fair trade item and non-signer's clauses 

f. Unfair practice laws 

(1) State law prohibiting dealers from selling below cost 

(2) Give-away sales 

g. Price discrimination laws 

(1) Prevent manufacturers from giving buyers unfair price 

advantages 

(2) Common law - contract entered under bribery Illegal 

h. Credit regulations 

(1) Prevent inflation - declared illegal by Congress 

i. Kerchandising regulations 

(1) Products only sold by licensed holders (drugs) 
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j. Choice o£ custcme^rs and employees 

(1) Discrimination laws 

k. Advertising and selling regulations 

(1) False advertising, unfair methods of competition, 

and deceptive acts are unlawful 

1. Mergers and combinations 

(1) Federal Trade Commission regulations 

(2) Hbnopolistic activities 

m. Tax regulations 

(1) Purpose - to raise reserves needed by federal» city, 

or state governments and services 

(2) Business use of tax expert 

2« Special teachings-learning activities 

a. Visit a discount house to compare price and quality of 

product to name brand store 

b. Have local fertilizer dealer discuss price cutting 

c. Organize a Junior FCA in FFA Chapter 

d* Have nearby manufacturer discuss product pricing with 

reference to price regulations 

e. Have small business administration representative discuss 

business laws and regulations with class 

3. Suggested instructional materials and references 

a. Instructor must realize that these are ever changing laws 

and regulationsc 

b. Retail and Service Enterprises and Establishments, Pub. 1135 

Ref. B2 

6- Child Labor Provisions, Pub, 1096, Ref. 32 
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d. Labor Laws of State of Iowa. Bulletin 21, Ref. B-3 

V. Follow-up and Evaluation 

A. Field trips. 

B. Testing over materials. 

C. Utilize committee reports and surveys. 

D. Check membership of students and parents in organizations, stock­

holders. 

E. Have students check and analyze actual government regulations and 

business organizations in his work experience training center. 

VI. Titles and Sources of References and Instructional Materials 

A. Books 

1. Weyent, J. T. etal.. Introduction to Agricultural Business and 
Industry. Interstate Printers and Publishers, Danville, Illin­
ois, 1965. 

2. Price, Husselman^ Weeks, General Business for Everyday Living. 
McGraw Hill Eook Co. Inc., Chicago, Illinois. 

B. Pao^hlets 

1. Do You Know Your Cooperative, Farmer Cooperative Businesses in 
Iowa, How Do We Organize to do Business in America, all in the 
Vo-Ag Instructor's Notebook on Farm Cooperatives, Iowa Insti­
tute of Cooperation, N. 9th Street, Ames, Iowa 

2. Publications 1135, 1096, 1122, 1007 from the Federal Regulations 
Information on Labor Laws, U.S. Department of Labor, 2000 Fed­
eral Office Btiilding, 911 Walnut Street, Kansas City, Missouri. 

3. The State Labor Laws and Regulations. Bulletin 21, The labor 
Commissioner, Bureau of Labor, State House, Des Moines, Iowa. 

4. Teaching Module for Organization and Functions of Agricultural 
Businesses. Center of Vocational and Technical Education, The 
Ohio State University. 

5. Youth Wants to Know About Business Organizations a Minneapolis 
Grain Exchange, 4th St. and 4th Ave., tiinneapolis, Minnesota. 
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C. References 

1. Examples of leases obtained from an attorney, bank, or court 
house. 

2. Business Education Department •>local school. 

3. Chainber of Commerce - local community 

D. Films 

1. You and Your Cooperatives, NS164, $.75, Audio-visual Instruction 
Service, I.S.U., Amee^ Iowa 

2. It*s the Farmer*8 Business. Farm Credit Bank, Omaha, Nebraska. 
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BUSIKFISS PROCEDURES 

Prepared by: M. R. Hoskey 
R. R* Rlnderknecht 
E. F. Schroeder 

I. Introduction 

An Important part of a successful business Is the ability to keep 

complete and accurate records and carry out correct business procedures. 

Some businesses hire a full-time employee to do this while at other 

businesses this Is done by all or certain employees. In your occu­

pational experience you may or may not have much responsibility as far 

as business procedures but this module will help you better understand 

the business part of the organization In which you may be employed. 

II. Major Objectives 

To develop In students the effective ability to use the ordinary 

business procedures common to agricultural businesses. 

III. Time Allotment 15% days 

IV. Competencies to be Taught 

A. To develop the understanding of the Importance of complete and 

accurate records in the conduct of buslne 5s. 

B. To develop the understanding and ability of using business mathe­

matics. 

C. To develop the ability to use correct bookkeeping procedures. 

^ To develop the understanding of credit and credit policies. 
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E. To develop the understanding and ability of using budgets. 

F. To develop the ability to understand and take different kinds of 

inventories. 

6. To develop the \mderstanding and ability of using efficiency factors. 

H. To develop the understanding of taxes. 

I. To develop the ability to receive and store merchandise. 

J« To develop the understanding and ability of properly stocking 

merchandise. 

A. The. understanding of the importance of complete and accurate r<>cords 

in the conduct of business. 

1. Sv\bject matter content 

a. Records are important to: 

{1) Know the financial picture of the business at a given 

time. 

(2) Give proper information to board of directors, stock-

i i>lders, and others involved. 

(3) Sa\isfy legal requirements. 

(4) Plan desirable changes in management and procedures. 

b. An important record Is the operating statement«~sometimes 

called profit and loss statement. 

(1) May be done annually» biennially, quarterly, or 

monthly. 

(2) Shows profit or loss for that period of time. 

(3) May be broken down by departments. 

c. Another important record is the balance sheet 

(1) Shows assets:> liabilities, and net worth at any time. 

file:///mderstanding
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(2) Liabilities plus net worth must balance with assets* 

d. Balance sheet and operating statement make up financial 

report for business. 

e. Daily, weekly and monthly records help make up financial 

reports. 

f. A record of cash sales should be kept and compared with 

cash in register. 

g. Charge sales should be correctly made and entered in appro­

priate place. 

h. All costs must be kept correctly, this includes: 

(1) Purchases 

(2) Payroll 

(3) Property expense 

(4) Advertising 

(5) Depreciation 

(6) Taxes 

(7) Supplies 

(3) Services 

(9) Interest 

(10) Others 

i. Reducing expenses is as much of a value as increasing sales. 

2. Special teaching-learning activities 

a. Have students fill out operation statements and balance 

sheets. 

3* Suggested instructional materials and references 

a. Copies of operating statements, balance sheets etc. (can 

usually be obtained from Co-ops easier than other busi­

nesses) . 

B.. The understanding and the ability of using business mathematics. 

1. Subject matter content 

a. Figuring what the customer pays 

(1) Writing up sales checks 
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(2) Ringing up sales 

(3) Adding several items 

(A) Figuring .number of similar units at the same price. 

(8 items x 40 cents/item) 

(5) Combinations of add, subtract, and multiply. 

b. Discounts 

(1) Figuring trade discounts to allow retailer to make 

profit. 

(2) Figuring quantity and cash discounts. 

(3) Figuring the complement of the discount. 

(100 - % discountacomplement discount) 

(4) Figuring by equivalents. 

c. Comparison of percentage 

(1) Changing percent to decimal in figuring cost. 

(2) Aliquot parts of 100. (8 1/3 is 1/12 of 100; 1/12 of 

$18 » $1.50) 

(3) Percents that should be changed'to fractional form 

rather than using decimals are: 

Change 8 1/3 to 1/12 

12 1/2 to 1/8 

16 2/3 to 1/6 

33 1/3 to 1/3 

66 2/3 to 2/3 

d. Costs as percentages of profit 

(1) Comparing expenses and costs to sales 

(2) Sales _ Profit or margin 
Costs 
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e. Costs as percentages of sales 

(̂ ) Expenses % expense rate 
Sales 

(2) Selling cost _ % selling cost 
Sales 

(3) Profit ^ % profit 
Sales ^ 

(4) Dollar rednction in price ^ % markdown 

Sales 

^~) Comparisons of % are more significant than coaparing 

dollars. 

f. Stocktum 
(-) Sales _ Stocktum 

Ave. stock " 

100 

Example: 

100,000 gal. 
gas sold/year ^ 
1,000 gal. on 
hand 

(2) Importance of stocktum 

g. Average Sale 

(1) Dollar Sales _. Average Sales 
No. of transactions 

(2) importance of high average sale 

h. Pricing goods 

(1) Difference between cost and selling price* 

(2) Overhead expenses sudi as rent, insurance, and taxes 

take from the above difference. 

i. Markups 

(1) The difference between cost and selling price is 

markup. 
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(2) Percent of markup needed to make a reasonable profit. 

(3) ^ a t customers %?ill readily pay for a product. 

(4) Retail price-cost % markt^ 

Retail price 

(5) Figuring retail price from known % markup. 

(6) Figuring wholesale price from known % oarkup. 

j. Profits 

(1) Importance of figuring profits. 

(2) Gross income - total expenses » profit. 

2. Special teaching-leaming activities 

a. To speed up the ability of students to work problems, add 

and subtract items, and work efficiently* students could 

be divided up into teams in the class room, and compete for 

points. 

b. Use a cash register in the dasr^room to give students famil­

iarity of using it. 

3. Suggested instructional materials and references 

a. Agricultural Occupations Institute 

b. Arithmetic in Agriculture 

c. Fundamentals of Selling 

d. Preparing Students for Brnployment in Agriculture 

C. The ability to use correct bookkeeping procedures 

1. Subject matter content 

a. Balance sheet 

(1) Purpose ~ to suonaarize the records of the business at a 

given point in time to evaluate net worth. 
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(2) Items found on balance sheet 

(a) Current assets 

(b) Fixed assets 

(c) Current liabilities 

(d) Deferred liabilities 

(e) Coooon stock 

(f) Preferred stock 

(g) Reserves 

(h) Surplus 

(i) Ket worth 

b. Income statement 

(1) Purpose ~ to summarize the records at the end of a 

period to determine profit or loss for that period. 

(2) Tteos found on incOTie statement 

(f) Beginning and ending 
inventory 

(g) Depreciation 

(h) Fixed expenses 

(1) Income tax 

<j) Net income 

(a) Sales receipts 

(b) Other income 

(c) Sales expenses 

(d) General expenses 

(e) Cost of goods 

c. Sales tickets procedures 

(1) Enter correct date 

(2) Be sure to get correct name and address for individ­

ual or firs. 

(3) Give complete description of each article sold. 

(4) Enter both price and amount as retail price and dis­

count by giving discount under description and sub­

tracting. 

(5) Make sub-total of amount column. 

(6) Calculate sales or other taxes. 

(7) Give other instructions (nixing, delivery date, etc.) 
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(8) Make grand total 

(9) Indicate method of pa3mient 

(10) If method of payment is a check iu an amount other 

than the amount of sale indicate so on ticket. 

(11) Have customer sign ticket. 

(12) If employee ruins a ticket» void the ticket by XTriting 

void and keep tickets. Tickets are numbered consecu­

tively and should be accounted for. 

(13) Initial the ticket. 

(14) Write legibly. 

2. Special teaching-learning activities 

a. Have boys acquire a few different types of sales tickets 

and fill them out. 

3. Suggested instructional materials and references 

a. Any accounting book. 

b. Ohio Staters Business Procedures Module. 

D. The understanding of credit and credit policies 

1. Subject matter content 

a. Cost of modem agriculture is so high that farmers must 

borrow money or use a business* credit plan for purchases. 

b. Credit from businesses usually lasts less than a year, like 

a growing season or fattening season. 

c. Host businesses must charge 1 to 1 1/2% per month to cover 

additional bookkeeping costs, etc* 

d. Interest costs may be figured 3 ways, (explain) 

(1) Flat rate basis 

(2) Discounted 
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(3) Interest on the unpaid balance 

e. Give formula for finding actual cost of interest. 

2* Special teaching-learning activities 

a. Have students fill out notes and other forms used in obtain­

ing credit. 

3» Suggested instructional materials and references 

a. Credit policies of local firms. 

E. The understanding and ability of using budgets 

1. Subject matter content 

a. Definition 

(1) Budgeting provides a means of systematically assembling 

and organizing the expected costs and returns of alter­

natives 80 that they can be carefully weighed by manage­

ment. 

b. Purposes 

(1) To predict future events-a budget of the costs and 

revenues of next year's operation for a business. 

(2) To guide future events-a budget to guide how disposable 

income will be spent over a specified future pericd. 

(3) To establish or clarify goals-a budget to establish 

the estimated operating volume in the case of a par­

ticular product or business to cover anticipated 

operating costs and provide a desired net income. 

(4) To consider the advisability of a possible future 

course of action-a budget to evaluate the possibility 

of business expansion* reduction, diversification, or 

integration. 
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(5) To evaluate altematives-a budget to evaluate differ­

ent wage policies, mark-ups and prices» products and 

services, inventory policies, credit policies, uses 

of labor and capital, etc. 

2. Special teaching-gleaming activities 

a. Divide class into five groups and have the students pre­

pare a budget for the FFA using a different budget purpose 

for each group. 

3. Suggested instructional material and references 

a, Manaĝ injŝ  for Greater Returns 

F. The ability to understand and take different kinds of inventories. 

1. Subject matter content 

a. An inventory is a correct count, including the value of goods 

on hand in a business. 

b. They are important for several reasons 

(1) An accurate value is necessary for year-end or periodic 

analysis of the business. 

(2) Periodic counts enable the business to determine the 

freshness of its stocks, and to decide Aether some 

items are going out of date. 

(3) Inventory counts id.ll show the extent to Which items 

are moving. They will show whether items are over­

stocked or understocked. 

(4) Physical count inventories are necessary to determine 

possible losses (difference from book inventories). 

c. Types of inventories 

(1) Perpetual inventories 

http://id.ll
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(a) Aa inventory giving the number of items on hand 

all the time 

(b) Done by adding purchases to and subtracting sales 

from inventories 

(c) This is a "book" inventory and must be checked 

against an actual inventory regularly* 

(2) Physical inventory 

(a) An actual count of all items on hand. 

(b) Hust be done at end of year and can be done at 

other times also. 

(e) Procedure may include the following steps 

1* Arrange stock in an orderly fashion 

2' Check stock for condition* inventoring only 

that of salable quality. 

3* Count and record every item* listing the cost 

price unless local business prefer that the 

selling price be used. 

4' Keep inventories separate for different 

departments and t3rpe of goods. 

5* Compute totals, 

d. Businesses may have special forms to use in taking the 

inventory, 

e* niese forms may include 

(1) Location of merchandise 

(2) Department to which merchandise is charged 

(3) Names of persons taking the inventory 

(4) Information concerning age and/or quality of merchandise 
I 

H 
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2, Special teaching-learning activities 

a. Have students inventory shop tools or reference books. 

b. Have them inventory their room at home> stress neatness, 

accuracy, and completeness. 

G. The underf^tanding and ability of using efficiency factors 

1. Subject natter content 

a. Return on capital investiDent-*total net earnings divided 

by total assets (investment) 

(1) Figured for the business as a whole and compared with 

other like businesses. 

(2) Figured for departments within a business and compared 

with other departments either within the business or 

the same department in another business. 

b. Inventory turnover—total sales divided by average inventory 

(1) This factor indicates the number of times the inven­

tory was turned over in a month or other period. 

(2) This factor is used in figuring a suggested gross mar­

gin for a business—turnover times (X gross margin) • 

100 

c. Labor recovery 

(1) Maximum based on 40 hour week 

40 hrs. per week for 52 weeks « 2080 hrs. per year 
Two weeks vacation with pay (2x40) 80 hours 
Five paid holidays at 8 hrs. per day 40 hours 
Personal reasons 5 days at 8 hrs. 40 hours 

Total 160 hours 

2080 - 160 « 92.3% maximum that could be recovered 
2080 

(2) Percent work recovery and shop break even point. 
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Direct labor cost + shop's share of general operating 

expenses » Total shop expenses 

Total shop expenses 
Customer's rate per hour 

Hours to break even 
at customer rate « 
Hours paid to employee 

, hours to 
break even 

% work recovery 
needed to break 
even 

(3) A recommended level is 2.2 x mechanics hourly wage » 

customer rate. This -assumes 65% work recovery. 

(4) Items affecting recovery rate 

(a) Coffee breaks 

(b) Loafing between jobs 

(c) Time to clean up 

(d) Time to get to work 

2. Special teaching-learning activities 

a. Have students calculate returns to capital on a few busi­

nesses using their balance sheet and operating statement. 

b. Have students calculate inventory turnover for a few pro­

ducts in some business by having them ask the businessman 

for his average inventory and total sales for the product. 

c. Have students keep track of the exact time they are working 

on either a shop project or class problem discounting time 

to gst materials and return materials plus time required 

to re-do some portion and then divide by total class time 

to get percent work recovery assuming they are paid for 

class time and someone is paying for their actual work time. 

Then let them assume a wage for themselves and have them 

calculate what someone else must pay for actual time at 

work to break even. 
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3. Suggested Instructional material and references 

a. Managing for Greater Returns 

Business Procedures Module 

H. The understanding of taxes 

1. Subject matter content 

a. Basic reasons for taxes 

(1) To raise needed revenue 

(2) To restrict certain types of distribution (oleomarger* 

ine and butter) 

(3) To restrict sales of chain stores that con^ete with 

independent stores. 

b. Kinds of taxes 

(1) Real estate and property taxes 

(2) Occupational license tax " to handle a certain type of 

goods 

{3) Merchandise tax ' % of cost value of merchandise 

carried 

(4) Excise tax - tax on each unit of certain articles 

handled (example * Jewelry) 

(5) Sales tax " tax on all sales» paid by customer 

(6) Social Security taxes * unenqployment insurance and 

Old Age benefits 

(7) Chain store taxes - increases with nuoiber of store 

units in chain 

(8) Income tax 

2. Special teaching-learning activities 

a* Interview an agricultural businessman as a class to determine 
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kinds of taxes paid by him each year» and the percentage 

paid for each tax. 

b« Have a lawyer or accountant visit class and explain differ­

ent kinds of taxes. 

3. Suggested instructional materials and references 

a. Retail Merchandising 

b. Teaching Taxes 

c. An Introduction to Agricultural Business and Industry 

I. The ability to receive and store merchandise 

1. Subject matter content 

a. Developing a plan for receiving merchandise 

(1) Consider who is to do the work 

(2) How merchandise is to be handled (hand, fork lift, 

etc.) 

(3) How and where it is to be stored 

b. Checking for damage or breakage as unloading proceeds. 

(1) Note damaged or broken merchandise on receiving form 

(2) Damaged merchandise should be destroyed, returned, 

or kept and sold at a reduced price. 

c. Checking for shortage at time of receiving merchandise. 

(1) Take an exact count 

(2) Weigh the merchandise 

(3) Quantity of goods received must agree with goods signed 

for on shipping record. 

d. Checking invoice and goods against substitutions 

(1) Check merchandise received with purchase order before 

signing delivery slip. 
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(2) Use duplicate copy^o£ purchase order to check against 

merchandise received. 

e« Checking quality of merchandise 

(1) By visual examination 

f. Signing for merchandise 

(1) By employee receiving merchandise 

(2) On receiving report form, accurate count, coddltlon, 

and description of merchandise are listed. 

2. Special teaching*leaming activities 

a. Give the class several assumed situations concerning the 

receipt of merchandise by a business. Assume certain flaws 

in the merchandise. 

b. Have the students complete receipt forms. 

3. Suggested Instructional materials and references 

a. Business Procedures Module 

b. Retail Merchandising 

J. The understanding and ability of properly stocking merchandise. 

1. Snbject matter content 

a. Two problems in stocking merchandise are; 

(1) How much to. stock 

(2) Nhen to stock it 

b. Questions which must be answered which will help solve the 

above two problems are: 

(1) Will this merchandise have a slow or fast turnover? 

(2) Hill it keep if some remains unsold? 

<3) What will be the probable demand for this product 

this year or this season? 
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(4) Uhen will the deatand cooe? 

(5) How long will it take to get replacement merchandise 

after it is ordered? 

(6) How much money is&y vre hiive tied up in inventory 

stocks? 

(7) ^ere can we secure quality nerchandise at the lowest 

cost? 

c* If each employee isn't responsible for ordering merchandise 

he should tell the one who is responsible ̂ e n he sees low 

stocks. 

2. Special teaching*-leaming activities 

a. Let students check about restocking some shop supplies like 

welding electrodes. 

3. Suggested instructiunal material and references 

a. Ohio's Business Procedure Module 

V. Follow-^p and Evaluation 

A. Business math test 

B. Have students work problems 

C. Have students fill out forms, such as sales tickets, inventories, 

budgets, tax forms, etc. 

D. Check with employer in his business procedures. 

VI. Titles and Sources of Reference and Instructional Materials 

A. Books 

1. Agricultural Occupation Institute, Preparing Students for 
Employment in Agriculture % Oklahoma State University. 

2. Fenske, Drake, Edson, Arithmetic In Agriculture. Interstate 
Printers and Publishers, Danville, Illinois, Price $2.92 
(single copy) 
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3. Hoover* N« K., Handbook-of Agricultural Occupations. Interstate 
Printers and Publishers, Danville, Illinois, 1963, Price $4.27 
(single copy} 

4. Internal Revenue Service, Teaching Taxes 

5. Ohio State's Center £dr Vocational and Technical Education, 
Agricultural Supply-Sale and Service Occupations Business Pro­
cedures Module. 

^. HiiUips, Hie' ard. Managing for Greater Returns. Agri-Research 
Inc., Kanhatten, Kansas. 

7. Wingate and Weiner, Retail Merchandising 

8. Weyoit, J. T. etal. Introduction to Aitricultural Business and 
Industry. Interstate Printers and Publishers, Danville, Illin­
ois, 1965. (Teacher's guide available) Price $2.25 (single 
copy) 



- 100 -

NE» DEVELOPMENTS IN AGRICULTURAL TECH1R)L0G7 

Prepared by: C. E. McLaughlin 
P. B. Swank 
6. L. Barth 

X. Introduction 

Technological advances made in the field o£ agriculture have far 

surpassed all eiq)ectations of the experts in recent years. This, 

coupled with the present rate of acceleration in Icnowledge since the 

birth of cofi^uters, forces agricultural leaders to become constantly 

aware of changes as they develop* to be able to analyze and interpret 

these changes, and to adapt the feasilile and practical ones with actual 

situations or' they will ultimately fall by the waysi.de* 

^i^ortance of a constant awareness to these advances in agricul­

ture is unquestionable; but, to remain current to new developments will 

require a trained mind—one that can sift the opinions from the facts 

using a realistic > approach—and then use the information to achieve the 

desired goals* 

II. Major Cfelectives 

A. To appreciate the new developments in agricultural technology. 

B. To develop the ability to recognize, interpret and utilize new 

developments in agriculture. 

III. Time Allotment 10% days 

IV. Competencies to be Taught 

http://waysi.de*
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A. An understanding of the vast amounts of agricultural information 

available on nev developments* 

B* The ability to identify and recognize the need for application in 

agri-business 

C. To understand the value of increased knowledge. 

D. The ability- to obtain new information. 

£. The ability to separate reliable information from sensational 

information. 

F. The ability to analyze, evaluate^ interpret, and utilize new know* 

ledge. 

A. An understanding of the vast amounts of agricultural information 

available on new developments. 

1. Subject matter content 

a. Kain sources of agricultural information. 

(1) Badio and television 

(2) Newspapers. (Daily, weekly, and monthly) 

(3) Farm magazines 

(4) Agricultural business employees 

(5) Agricultaral colleges and universities 

(6) Governmental agencies 

(7) Agri-business educational programs 

(8) Farm organizations 

(9) Public libraries 

(10) Agri-business leaders 

2. Special teaching-I^saming activities 

a* Have students write a letter to one of the sources to 
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obtain a list of available materials* 

3. Suggested instructional materials and references* 

a. Stockman's Handbook, section Vf, XVI> XVIX. 

6. The ability to identify and recognize the need for application in 

agri-business* 

1. Subject matter content. 

a. Factors which create a need for new developments in agri­

culture. 

(1) Cost'-price squeeze. 

(2) Population explosions. 

(3) Increase in agricultural efficiency. 

(4) New agricultural products. 

(5) New agricultural equipment &nd machinery. 

(6) Consumer demands. 

b. Better communications techniques to offer accurate and 

credible data to citizens. 

c. Improvement of approved practices to coincide ̂ t h produc* 

tion efficiencies. 

2* Special teaching-leaming activities 

a. Divide the class into committees to report on one of the 

factors listed above. 

3. Suggested instructional materials and references, 

a. Self-experience, 

C. To understand the value of Increased knowledge. 

1. Subject matter content. 

a. The benefits to yoi, the employes; the community, etc. 

(1) Advancement 
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(2) Increased reliability as a source of information. 

(3) Self-improvement 

(4) Increased production for,a business 

(5) Improves company-customer relations 

(6) Improves the morale of the business 

(7) Improves economic conditions 

(8) Better placement of the individual 

2. Special teaching-learning activities 

a. Use case studies citing examples of up-to-date employee 

vs employee lacking sufficient product Icnowledge. 

b. Develop a questionnaire in class that a farmer or eoi^loyer 

could use to es^hasize the value of nes7 agricultural tech­

nology in the business. 

3. Suggested instructional materials and references. 

a. Instructor's experiences 

b. Book, Media for the Millions 

D. The ability to obtain new information 

1. Subject matter content 

a. Methods of obtaining new information 

(1) heading (Newspapers, magazines, bulletins, etc.) 

(2) Listening (Radio, television, agri-business leaders, 

etc.) 

(3> Attending (Clinics, workshops, comsercial meetings, 

adult schools) 

(4) Corresponding (Specific questions to agricultural 

experts) 

(5) From advertisements 
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(6) From instruction manuals 

<7) Consulting commercial businesses 

b. The steps in tbe flow of the idea from the source to the 

user. 

(1) The awareness stage 

(2) The interest stage 

(3) The evaluation stage 

(4) The adoption stage 

2. Special teaching-learning activities 

a. Bave students prepare a radio and television farm news 

tlme>table. 

b. Have students prepare a list of addresses of reliable 

sources of agricultural information. 

c. Have students list agencies holding special or seasonal 

meetings in the area. 

3* Suggested instructional materials and references 

a. The Diffusion Process, booklet 

b. Instructor's experiences 

E. The ability to separate reliable information from sensational news 

information 

1. Subject matter content 

a. Definition of reliable - Trustworthy. 

Tested, proven and approved. 

b. Definition of sensational - Intended for great interest or 

emotion. Insufficient facts or evidence for approved adop­

tion. 

Co Reasons for separating reliable information from sensational 
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information. 

(1) To determine economic efficiency if the new idea is 

applied. 

(2) People are interested in sensational happenings and 

ideas, even at the esspense of sound judgment. 

(3) An agricultural leader will want to establish and main­

tain a desirable agricultural reputation. 

d. The process of separating the reliable information from 

the sensational ideas. 

(1) Accept ideas and new technology with an open mind. 

(2) Gather as much information as possible. 

(3) Compare the information and facts from the new idea 

with approved practices and basic principles. 

2. Special teaching-learning activities. | 

a. Have students rate an agricultural news article. 

b. Have students list approved practices and principles 

from a news article. 

3. Suggested instructional materials and references. 

a. Dictionary 

b. Instructor's experience 

F. The ability to analyze, evaluate, interpret and utilize new know­

ledge. 

1. Subject matter content 

a. Human problems encountered in the analysis of an idea. 

(1) Ease of conforming to accepted ideas• 

(2) Restrictions created in our minds by past acts through 

habit. 
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(3) Inability to define or isolate 

(4) Failure to secure all the facts available 

(5) Failure to use many sources of Information 

(6) Insufficient knowledge of basic principles, approved 

practices, research techniques. 

(7) Inability to distinguish between cause and effect 

(8) The fear of making a mistake 

(9) Difficulty of narrowing the idea or problem too much 

(10) Overemphasis on competition or cooperation 

b. Factors which affect the utilization of new technological 

information* 

(1) The idea should pay 

(2) It should Improve efficiency 

(3) It should be relatively simple to understand and use 

(4) It should be easily grasped mentally or demonstrated 

(5) It should be able to fit into existing operations 

(6) The idea along with its necessary supplies, tools, or 

equipment should be available 

(7) It should be feasible and practical 

(8) Be able to file the information for future reference 

(9) Time, labor, and/or capital should be available to 

follow-up the idea 

2. Special teaching-learning activities 

a. Visit or write a report on an.agricultural business that 

originated and grew as the result of seme new technological 

information. 

b. Prepare a budget of expenses and income data as related to 
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the adoption of a new idea in agriculture* 

c. Have each student set-^p a file for future refermice to 

new ideas in agricultural technology. 

3. Suggested instructional materials and references 

a. The Diffusion Process, booklet 

b. Instructor's e^eriences 

V. Follow-up f*^d Evaluation 

A. Kefip students aware of new developments in agricultural technology 

by bringing the ideas before the class regularly and discussing th&i, 

B. Discuss new technology with the student while making si^ervisory 

visits. 

C. Encourage students to budget about 15 minutes each day to read and 

study new developments. 

D. The instructor should develop a file regarding "New Developments 

in Agricultural Techn/logy". 

£. Devise a simple rating sheet to study the value of a new idea. 

VI. Titles and Sources of References and Instructional Haterials 

A. Books 

1. Ensminger, S., Stockman's Handbook» The Interstate Publishers 
and Printers, Danville, Illinois, 1955. 

2. O'Hara, R, C , Media for the Millions. Bsodom. House, 457 Madison 
Avenue, New York, New York, 1962. 

B. Bulletins and pamphlets 

\^^ 1. Cooperative Extension Service, The Diffusion Process, Special 
Report #18 (Reprint), Iowa State University, Ames, Iowa, 1962. 



wmm 

VT 001 510 
Extending Instruction in Vocational and Technical Education in 
Agriculture to Off-Farm Agricultural Occupations, Report of a 
Workshop in Agricultural Education. 

Taylor, W.T. * Hamilton, J, Roland 
Mississippi State Univ., State College, Dept of Agr Educ. 
Mississippi State Board for Voc Ed, Jackson. Voc Agr Div. 
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^COOPERATIVE EDUCATION, '-'VOCATIONAL AGRICULTURE, -''PROGRAM 
DEVELOPMENT, AGRICULTURAL MACHINERY OCCUPATIONS, ORNAMENTAL 
HORTICULTURE OCCUPATIONS, AGRICULTURAL SUPPLY OCCUPATIONS, -''OFF 
FARM AGRICULTURAL OCCUPATIONS, STUDENT PLACEMENT, --'CURRICULUM 
GUIDES, 

Utilizing the approach which assumes that education in the 
science and technology of modern farming is basic to preparation 
for related occupations, the teachers and consultants in a 
3-week workshop type course developed the materials in this 
report. The purposes and justification for instruction in off-farm 
agriculture occupations are explored. The advantages to students, 
schools, employers, and communities of extending vocational 
agriculture to off-farm agricultural occupations are listed. 
Outlines of steps and detailed procedures are provided for 
initiating, organizing, and establishing programs. Areas of 
instruction and training activities are outlined for (1) garden 
center, nursery, greenhouse roadside development, and landscaping 
in the ornamental horticulture curriculum, (2) managerial, 
mechanical, sales and service jobs in the agricultural mechanics 
curriculum, and (3) feed mill, farm store, chemical, and service 
jobs in the agricultural supply curriculum. Sections are included 
on providing occupational experiences, teaching related instruction, 
selecting training stations, and selecting students for training 
station placement. A summary of the Mississippi Child Labor Law, 
standards and provisions for student-learner certificates, a list of 
agricultural occupations other than farming and ranching, and 
various forms to be used in training programs are included. (JM) 
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PREFACE 

Technological change in the agricultural sector of our economy has ma^or 

in^lications for those engaged in the field of vocational education in agri" 

culture. The magor concern is with the kind of vocational training needed to 

fit personnel to tsork in all phases of our modiem agricultural economy. After 

much consulting together, the State Supervisor of Vocational Agriculture and his 

staff and the teacher training staff in agricultural education at Mississippi 

State University agreed that an intensive study should be mnde of the problem. 

Therefore, a three-week workshop type of course resulted. This publication 

presents the materials developed in this workshop. 

It is believed that ttie mate2*ialc, presented in this publication will serve 

as a reminder to those who participated and as a stimulus to the many who could 

not attend the workshop. Also, it is believed that some new policies and many 

expanded programs of vocational agriculture will result from the materials pre^ 

sented in this publication which will ntore nearly train personnel to meet the 

needs of the agricultural economy of Mississippi. 

All numbers of the agricultural education staff at Mississippi State 

University and the supervisory staff in vocational agriculture showed an in-

terest in and participated in the workshop. Special recognition is given to 

Mr. V. T. Taylor, Assistant Superoisor of Vocational Agriculture, and Dr. J. 

Roland Eamilton, Professor of Agricu^t'ral Education, Mississippi State Univer^-

sity, for therir contributions in helping get th^ material in shape for publi-* 

cation. 

The various corrmittees borrowed heavily from materials prepared by The 

Center for Research and Leadership Development in Vocational and Technical 

Education at The: Ohio State University. 

E. E. Gross, State Supervisor 
Vocational Agriculture 
Jackson, Mississippi 

Obed L. Snowden, Professor and Head 
Agricultural Education Department 
Mississippi Suite University 
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XNIRODUCTION 

The mention of off-farm agricultural occupations training as a function 

of secondary school vocational agriculture does not imply that the emphasis 

vill be lessened in teaching individuals who are preparing to farm or to 

pursue an on^farm occupation. Moreover, to attempt to structure vocatic-ial 

education programs in agriculture without focusing attention on occupational 

training in farming would be worse than folly. We have evidence that 

skills and subject matter learned in courses designed for farmer training 

at^ basic to entering many of the off-farm agricultural occupations. Some 

observers have pointed out that up-grading farming (production agriculture) 

by the establishment of adequately trained intelligent individuals on 

economically sound farm business units is basic to the need for offering 

training in off-farm agricultural occupations. Indeed, we can be sure that 

without profitable agricultural production, there will be no farm-based, 

related, or agribusiness occupations. Dr. Hilo J. Peterson, Head, Depart­

ment of Agricultural Education, University of Minnesota, and dhe of Che 

Nation's foremost advocates of farm management teaching in vocational 

agriculture courses, has champoined this concept for years. 

The extension of vocational agriculture instruction to off-farm agricultural 

occvpetions^will necessitate an extension of our thinking.concerning the super•• 

vised experience phase of the vocational agriculture program. The following is 

taken from an article written by Dr. Milo Peterson.* "...In considering a tran­

sition from "supervised farming" to "supervised agricultural practice" four es­

sentials may be postulated. They are: (1) mastery of principles and practices 

•Peterson, Milo J., An Approach to Training for Agricultural Occupations, 
The Visitor, Volume XLIX, July 1962, Ag-Ed. Dept., University of Minnesota. 
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in mechanized agriculture and farm mechanics, in agronossy and sail • science^ in 

animal science, in management and marketing, and in other agriculturul disci^ 

pliries; (2) making the farm or other agricultural business and the home more 

convenient and pleasant places ia which to live ^nd work; (3) financial self»re» 

liance including the ability to manage money and credit wisely through earning, 

reaving, investing, record keeping, and maintaining sound credit; (4) production 

and marketing of crops, livestock and livestock products or services and coaanodi-

ties utilized in agriculture* 

Preparation for entrance into the related occupations must evolve from a de­

gree of education in the science end tectinology of modern farming. Only after 

training and experience in the basic occupation of farming will a student have 

the insight and understanding to "relate" the related occupation to farming in 

proper perspective* This suggests that specialized study and wcrk experience in 

the chosen related occupation may be introduced during the junior and/or senior 

y«>ars. 

This approach appears to have certain advantages over vocational agriculture 

programs as presently structured* It provides an opportunity for the public 

schools to more effectively serve students interested in all aspects of modern 

agriculture* It does no discriminate by either ^lace of residence or sex; sa* 

pervised agricultural practice programs may be appropriately planned for beys and 

girls whether they reside on farms or elsewhere* It recognizes the interdepen* 

dence between modern farming and related occupations resulting from the drasietic 

proliferation in s.umber and kind of purchased inputs utilized in farming toclay* 

It provides for occupational mobility in the preparatory stage of vocational 

education* Finally, it creates, by deliberate planning, a link between high 

school and post-high school education whether it be at the voc/?t.tonal-technical 

or collegiate level*" 
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?!he respcmsibility for meeting the training needs for individuals who may 

work in the diversity of off•farm agricultural occupations is now placed upon 

vocational agriculture* It is the responsibility of vocational agriculture to 

serve all segments of the agricultural econoo^* 

fhe material in this publication is to be used as a guide in extending vo­

cational agriculture instruction to meet the needs of those preparing to work in 

offofarm agricultural occupat;;.. , It is hoped that it will help answer ques­

tions which usually come up when a vo-ag teacher starts planning for expanding 

bis program of instruction. School ^6l&inistrators, school counselors, personnel 

of business e<;tablishments, meoibers of the advisory committee as well as the vo­

cational agricultural teachers should find this material helpful in bringing a-

bout a correct understanding of the expanded program of vocational agriculture 

instruction* 
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PARTICIPATING PERSONNEL 
f 

Vocational Agriculture Teachers 

Name 

J. A. Ashley 

J. R. Bounds 

H. 0. Brinson 

E. A. Cain 

B. J, Conlee 

Ide B, Dickens, Jr« 

6. L. Dowell 

J. V. Gaimnage 

6* B, Harmon 

J. L« Hodges 

L. B, Johnson 

W. R. Knight 

W« H. Owens 

J, M. Rutledge 

6. £• Sones 

J. W. Webb 

School 

New Hope 

Newton 

Purvis 

Hollandale 

Myrtle 

Carthage 

Cleveland 

Lucedale 

McAdams 

Madison-Ridgeland 

Nettleton.-. 

Canton 

Sumrall 

Wiggins 

Lumberton 

Louisville 

CONSULTANTS 

Address 

Rt. 4, Columbus 

Newton 

Purvis 

Hollandale 

Myrtle 

Carthage 

Cleveland 

Lucedale 

McAdams 

Madison 

Nettleton 

Canton 

Sumrall 

Wiggins 

Lumberton 

Louisville 

39704 

39345 

39475 

38748 

38650 

39051 

38732 

39452 

39198 

39110 

38858 

39046 

39482 

39577 

39455 

39339 

Department of Horticulture: 
Dr« Clyde Singletary, Head of Department; Professor W, C. Gordon; Professor 
Coy Box; Professor Ed C. Martf.n, Jr; Mississippi State University; State 
College, Mississippi; 39762 

Mr. Robert Callaway; Callaway'sYard and Garden Center; Jackson, Mississippi; 
39205 
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Consultants Continued: 

Mr. Thad Caraway, Executive Director; Mid*South Farm Equipment Association, 
Inc.; Memphis, Tennessee; 38100 

Mr. Mike Dickerson; Mississippi State Highway Department; Roadside Development 
Section; Jackson, Mississippi; 39205 

Mr. James Fisher; Fisher's Nursery and Garden Center; Hattiesburg, Mississippi; 
39401 

Mr. Archie Pearson; Pearson's Nursery; Indianola, Mississippi; 38751 

Mr. Claude Sampson^ Secretary-Manager; Deep South Farm and Power Equipment 
Association; Alexandria, Louisiana; 71302 

Mr. Jack Westbrook; C. W. Stuart Company; Columbus, Mississippi; 39701 

Mr. John Taylor, Lowndes County Federated Cooperative, Columbus, Mississippi; 
39700. 

Mr. J. K. Morgan (retired), Oktibbeha County Federated Cooperative, Stark-
ville, Mississippi; 39759 

Mr. Kermit Buckley, Associate Extension Horticulturist, Mississippi Cooperative 
Extension Service, State College, Mississippi; 39762 
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SECTION I 

THE PURPOSES AND JUSTIFICATION 
OF VOCATIONAL AGRICULTURE 

INSTRUCTION IN OFF-FARM AGRICULTJRAL OCCUPATIONS 

The primary aim of the off«farm agricultural occupations training program 

is to provide classroom instruction and supervised experiences for individuals 

enrolled in vocational agriculture courses preparing to enter off-farm agri­

cultural employment* 

In the past, vocational agriculture has not openly structured training 

programs designed to prepare individuals to work in off-farm agricultural 

occupations. This was due primarily to stated policies interpreting the 

intent and purposes of the Smith-Hughes Law as passed in 1917. The 1963 

Vocational Education Act removes any doubt concerning the legal restrictions 

on the scope of training which may be given in training for any agricultural 

occupation* 

The following quotation is taken from the Occupational Outlook Handbook, 

1961 Edition, United States Department of Labor* "• * * The number of farm 

workers has declined, but there has been a sharp increase in the number who 

work off the farm in jobs closely related to agriculture* These include the 

workers in feed mills, fertilizer plants, the farm machinery industries, farm 

supply stores, food processing plants, and many other businesses that process, 

distribute, or transport farm products and farm supplies* This whole complex 

of activities on and off the farm is often called "Agri-Business*'» It has 

remained a relatively constant proportion of the total economy* The total 
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nunber of trained persons needed in fields related to agriculture is constant* 

ly rising • . • •• 

A partial list of sane of the agricultural occupations not considered 

farming or ranching is given in Appendix K« Xt is realized that this list 

represents a diversity of knowledge and skills. Horeover, it is inconceivable 

that training for all of these occupations would becone a part of any single 

vocational agriculture program* Bach teacher contemplating off^farm agricul* 

tural occupations training programs should evaluate the need for such prograns 

before attempting to initiate such training. 
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SECTION II 

ADVAKTAGES OF EXTENDING VOCATIONAL AGRICULTDRE 
INSTRUCTION TO OFF-FARM AGRia'LTURAL OCCUPATIONS* 

To The Student 

1. Provides an opportunity to become trained for a payroll occupation vhile 

completing the requirements for a hi^h school diploma. 

2. Helps in the choice of occup't̂ tions in agriculture other than farming. 

3« Arovjses the student's interest in the field of asriculture ao a whole, 

4* Provides supervised training on the job under actual working conditions. 

5. Helps provide an opportunity for students to make an î  *:elligont choice of 

their life's work. 

6. Lends encouragement to stay in school until graduation. 

7. Provides opportunity to receive individual instruction in the chosen field 

of interest at a relatively low cost. 

8. Develops definite work habits, attitudes, and responsibilities. 

9. Offers opportunity to realize the necessity of cooperation with others. 

10. Offers opportunity to learn the technical information of a trade as well 

as the manipulative skills. 

11. Provides a foundation for post-high school studies. 

12. Provides opportunity to establish a reputation on the job through eKpe.-.*;tu; 
rience* 

*Mo8t of these were taken from Handbook for Developing and Operating Agri­
cultural Occupations Programs, Colorado State Board for Vocational Education. 
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13. Motivates interest in other school subjects* 

14» It will help students to get a higher beginning wage. 

To The School 

1. Helps meet the training needs of the community without overstraining for 

any one trade or occupation. 

2« Provides a terminal course for students who do not continue their education 

beyond high school* 

3« Increases community interest in school activities and causes the school 

administration to see vocational agriculture in a broader sense* 

4* Promotes good public relations between the school and community* It will 

bring new clientele into the vo-ag program; namely, agricultviral business-

mfiiR* 

5* Offers a program for a school to place its graduates in pajrroll occupations* 

6* Provides opportunity for the school to cooperate in other fields of agri* 
•• • 

culture* 

7* Lessons the disciplinary problems at the school and the drop-out problem* 

8* Provides opportunity for school to share in decreasing the number af un* 

employed* 

9* Provides a qualified staff member to assist in vocational guidance work* 

iO* Helps in the establishment of young and adult farmer classes* 

To The Employer 

1* Provides opportunity to increase the interest of young people in the field 

of agricultinre in which the employer is established* 

2* Employers have an opportunity to have direct contact with the school pro* 

gram* 

m^m 



3* Provides a selection o£ future employees who ac« interested and qualified 

for the field in which the employer is engaged* 

4. Trainees may be able to take over when key men ^^ sick, on vacation, etc* 

5« A better trained employee is available* 

6* Trainee efficiency and alertness is maintained and increases through the 

counsel and cooperation of the agricultural occupaticns teacher-coordi­

nator* 

7* Helps reduce training problems and expense* 

8, Increases efficiency of regular employees and ftiakes them more alerts 

9. Offers opportunity to participate in an educational enterprise which has 

not been available before* 

10* Enables employer to receive more direct returns r̂oia school tax dollars* 

To The Community 

1* Encourages young people to remain in the community after graduatlori* 

2* Improves economy by providing additional income to the citizens of the 

community* 

3* Helps improve citizenship in the community* 

4* Lessens the unemployment problem* 

5* Promotes closer cooperation between the school and community* 

6* Helps to eliminate the idea that everyone must get a college degree in 

orddr to get a good and satisfying job* 

Summary 

The advantages that have been suggested probably do not include all that 

might possibly come as a result of an extended program of vocational agri­

culture* This is not to imply that each advantage listed would be applicable 

-5-
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in each school and community* Since each student, training center, school, and 

community may differ due to the nature of the agriculture occupations program 

offered, it is natural to assume that the particular advantages to those con­

cerned will also differ. 
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SECTION 111 

ODTLINS OF STEPS TO TAKE IN INITIATING AND CXIGANIZING OFF-FARH AGRICULTDRAL 
OCCUPATIONS TRAINING FRO01AMS. 

1* Teachers of vocational agriculture should become thoroughly familiar with 

all sections of this publication; then acquaint school administrators and 

other school officials with possibilities and potentials of such a program* 

2* Contact State Supervisor of Vocational Agriculture for assistance in-in-

itiatiug any off-farm agricultural training program* A member of the ..t 

state staff will meet with the local school officials to explain the 

State's reimbursement policies and standards and provide any other avail­

able service which the local school may desire* 

3* Kake a detailed survey of the school service area for potential employment 

opportunities in off-farm agricultural occupations* 

4* If there is a significant need, and potentials exist for off-farn agri­

cultural occupations training programs, set up an advisory cocinittee* 

(See Section IV B for suggestions in setting up advisory committee) * 

5* With the assistance of the advisory committee get the school board to 

adopt the proposed program as an intergal part of the public school voca­

tional agriculture program. Formulate and adopt necessary regulations, 

policies, and standards as an operational guide for the prĉ '̂ ramo 

6* The public should be informed (through adequate public relations coverage) 

about the program and its potentials* (See Section IV C for suggestions 

in informing the public about the program)* 

7* Develop training programs for the occupations in which training is to be 

offered and select training sites* 

-7-
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8* Select prospective trainees and acquaint trainee and parents with the off-

farm agricultural occupations program. 

9. After trainees have been selected, establish a detailed understanding 

among the trainees, parents, training site, and the school as to what reg« 

ulations ect,, will affect the cooperative-work experience phase of the 

off-farm agricultural program (this vill require that written agreements 

be executed)* 

10* Evaluate on a continuous basis the progress made by off*farm agricultural 

occupations trainees* 

-8-
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SECTION IV 

DETAILED PROCEDURE IN GETTING THE OFF-FARM 
AGRICULTURAL OCCUPATIONS TRAINING PROGRAM STARTED 

A* l ^ H ^ The Conmunity 

One of the first and most essential things to do in inaugurating off»farm 

agricultural occupations training programs is to survey the area to determine 

opportunities for employment in off-farm jobs in which agricultural skills and 

knowledge of agricultural subjects are essential or helpful in successfully 

performing the duties of the,Job* 

If a vocational agriculture teacher has been in the community for any 

length of time, he should be familiar with most of the agricultural flrus, bus­

iness establishments, and agricultural organizations* Where there is doubt 

about the completeness or accuracy of his knowledge, the vocational agriculture 

teacher should get assistance* There are several sources of occupational in­

formation available to the vocational agriculture teacher* In the large metro­

politan areas, perhaps the most readily available source of ag-related business­

es is the yellow pages of the local telephone directory* However, it must be 

recognized that not all ag-related businesses are listed in the yellow pages of 

the telephone directory* Other sources such as local civic clubs, local 

chambers of commerce, local employment security office, and professional 

organizations will be available in making a complete list* 

After the list of agriculturally related businesses, organizations, 

agencies, etc* has been completed a survey from should be developed for 
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obtaining occupational job titles and training possibilities £rom the estab* 

lishaents listed* The £orm shown on pp*li-i3 is an acceptable form to use in 

making the survey* 
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SURVEY FORM 

School Interviewer 

Date of Interview 

EMFLOniENT OPFOITUNITIES AND POSSIB]£ TRAINING CENTERS 
IN AGRICULTURAL OCCUPATIONS OTHER THAN FARMING 

I* Company, firm, organization, or agency 

A. Name of company, agency, etc., 

B. Address County 

C* Name of person interviewed 

Telephone: Area code Number 

D« Position of person beii^ interviewed 

1« Owner 5. Sales manager 

1» Owner-manager 

3. Manager (hired) 

6, Office manager 

7* Supervisor 

4* Personnel director 8. Other 

£• Main functions of company, firm, orgar.ization, or agency. 

1. Sales (retailing) _ 6« Processing 

2» Jervices 

_3« Purchasing 

4* Manufacturing 

7* Wholesaling 

8, Transportation 

9* Finance, insurance,etc* 

5̂« Government (Federal, 
state, or local) 

F* Major products, services, etc* (specify) 

10. Other 

-11-



6* Percentage of business agriculturally oriented. 

H, Year this business or service was established in this locality. 

I. Is there a labor union in the firm?^ 

II. Employees 

A. Total number of employees (including owners), 
t 

B, Present job titles of employees 

; 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Employees in each lob title 
Full-time Partrtime 

No. 
M F 

Employnient ! 
Level* J 

No. 
M 

1 

1 

• 

1 
1 

i 

1 

F 

" 

Employ.BO'it 
Level* 

1 

C. What new job titles are foreseen in this firm in the next five years? 

Job titles Number of 
Employees 

EnplornRcnt 
Leyei'-̂  

1.. 

3.. 

4.. 

D« In reference to company policy» can this firm hire high school, age 
personnel? Do you have a miniisum wage? .If so, haw 
much?_ ^ 

*Level of employment code 
1. Professional 2. Technical 

4. Supervisors and foreman 5* Sales 
7. Skilled 8, Semi-skilled 

-12-

3* Proprietors and 
managers 

6. Clerical 
9^ Service(unskilled) 



"E. Who makes the decision as to training needs? 

Ill* Procedure for hiring employees 

A* ( ) Use State Employment Service 

B* ( ) Use College Placement Service 

C* ( ) Use high school principals or superintendents 

D* '( ) Advertise vacancies 

E. ( ) 

IV* Pre-employment educational program believed to be most beneficial to 
those who might work with company, firm, or agency (Check one) 

A* ( ) General high school education with courses in basic principles of 
agriculture, supplemented with directed work experience is pro­
duction agriculture and agricultural mechanics 

B* ( ) Special courses in vocational education to davelop needed manual 
skills to work in a variety of agricultural occupations 

C* ( ) Special technical training beyond the hjtgh school level tc be pro­
vided by technical institutes or junior colleges 

D« ( ) A college degree with suitable major for working with company, 
firm, or organization 

E. ( ) 

VV« Company's, firm's, or agency's willingness to cooperate in providing 
supervised work experiences for prospective employees who are enrolled in 
vocational agriculture training (Check one) 

A. ( ) Not willing 

B* ( ) Employ students for specific jobs during periods when school is 
not in session 

C« ( ) &aploy students for specific jobs on a part-time basis during the 
school year 

D. ( ) Allow students to work a few hours each day in specific jobs on 
a non^pay basis during the school day 

E. ( ) 

-13-



VZ. Compaiqr'a, fim's, or agency's willingness to assist in preparing suit* 
able training prograns for iclividuals to enter specific job titles 
(Check all that apply) 

A. ( ) Not interested 

B* ( ) Hill work vith school personnel in preparing training programs 
for specific job titles 

C. < ) Will release key employees to give specialized instruction to 
trainees vfaen requested by the regular teacher 

D* ( ) Will alloir students to cone to compai^, firm, or agency for ape* 
cial instruction by your personnel 

After the surveys are made, summarised, and evaluated, and it is decided 

that there is ample evidence that there is need for off«farm agricultural occu­

pations training programs, an advisory committee should be appointed to help 

in farther activities of getting the program started. 

B* The Vocationai Agriculture Advisory Ccmnittee 

A local vocational agriculture advisory committee can help in giving ef­

fective direction to off •farm agricultural occupations trainings Such a coo* 

mittee can provide a useful link between Uie activities of the s-:hool and the 

agricultural business interest of the community* It mL3t be kept in m;.ud that 

the function of the advisory coomittee is to advise and council with school 

persocnal in educational programs* The administration of any school program 

must resiain with the school board* In some situations the local school board 

may act as an advisory council* 'Rd.^p of course,will depend on t'̂ e composition 

of the board* 

»v» 
Purposes of the Advisory Gcpnittee* 

1* To secure ideas and advice of representative key people in agricultural 

businesses in the school district* 
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2« To help study community situations and determine community ideas, 

3. To clarify the relationship of the vocational agriculture department 

with the community. 

4. To explain the vocational agricultural program to the public and help 

improve public relations. 

5. To cooperate with the teacher and give him encouragement and support. 

6. To help evaluate the work of the agriculture department. 

7. To serve as a sounding board for advice pn.\progran o<̂ ^̂ ipg'̂ 'pl'<â crê ure. 

Advantages of an Advisory Committee. 

1. Provides a link between the school and community. 

2. Gives prestige to the school, community, and vocational program. 

3. Gives the school an opportunity to explain the objectives of tlie total 

educational program. 

4. Brings about a closer relationship between management and labor. 

5. Provides an opportuni^.y to study the real training needs in a community, 

6. Provides a sounding board for new ideas from many sources. 

Functions to Be Performed By Advisory Committee. 

1. Assist in the selection of training centers. 

2. Render services in developing employment opportunities. 

3. Assist in setting standards for trainee selection. 

4. Give advice on development of instructional material. 

5. Provide guidance in wage and hour problems. 

6. Help publicize the program. 

7. Recommend local training standards on a cooperative basis between 

training stations end school. 

8. Render services in conducting community surveys* 
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9« Assist in the selection o£ subjects, course content, and the determine* 

tion o£ emphasis that should be Included in the training plans, as well 

as resource personnel for related classroom instruction 

Qualifications Of Committee Members» 

1. Members should be well-known leaders in their occupational field. 

2. They should express an interest in the problems of the school system* 

3« They should be representatives of the general opinion of: management, 

labor, agriculture, and public* 

4* They should have the necessary time to devote to committee work* 

5* They should not be persons who will exploit the work of the consnittee 

for their own personal benefit* 

Size Of Coamittee* 

1* A good working committee should consist of seven wO twelve members, 

depending upon what is considered as an effective size j!or the job to 

be done* It is suggested that the members be represent^ttivc of the 

following: 

EDUCATION: 
Superintendent 
Principal 
Guidance personnel 
Teacher-Coordinator (If one is employed in the school) 
Vocational agriculture teacher ( ex officio meobsr ) 

BUSINESS: BUSINESS^E'*)* PERSONNEL 
Chamber of Con&nerce 
Civic or professional clubs 
Ag* business-owners, managers, etc* 
Ag* association personnel 

LABOR: 
Organized labor (If present in the community) 

NEWS MEDIA: 
Local editor, local radio manager, etc* 

-16-



How To Appoint (Suggestiona)« 

1. Involve the superintendent of schools and the school board. Go over 

the list of prospects and ask them to assist you in making the selec­

tions* 

2* The superintendent can then send' out a letter explsining the purpose of 

the conanittee to those selected to serve* He can also give the time 

and place of the first meeting* 

Term Of Appointment. 

About one-third of the committee should be appointed for a one-year term, 

one-third for a two-year term, and one-third for a three-year term* All sub­

sequence appointments should be for a three-year term* 

C* Informing The Public 

Correct public understanding of the program is essential if we expect com­

plete public support. The first phase of informing the public about the off-

farm agricultural occupaticcs training program is to publicize the objectives, 

benefits, and operating procedures of the program* All public relations media 

available in the area should be used* In many situations this will involve the 

newspapers, radio, and television* In addition, the teacher of vocational agri­

culture and others interested in the program should seek parts on the programs 

of civic clubs, chamber of commerce meetings, P.T.A. meetings, etc. After the 

program is in operation, the vocational agricultural teacher-coordinator should 

keep the public informed so that their interest and support is kept at its 

maximum. 

There should be a follow-up story about the program* For example, if the 

press s used to announce that the school has inaugurated an off-farm agricul­

tural occupations training program, a news article should follow within a - ..• 
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reasonable length o£ time, giving enrollment, training cneters, and other in-
• • . i . . . . . 

formation of interest to the general, pvblî ĉ ,̂. 
• . • . 

CADTION: Do not *'ballyhoo'* the off^^farm.agricultural occupations training pro<-

gram. Do not mislead the public into expecting that this program is a guarantee 

for good Jobs, or that' it ia replacing th^ farmer*training program. All of your 

public relations activities should adhere to school policy concerning the release 

of information* 

The following example of a skeleton news story may be helpful in construct* 

ing news articles. All news stories should be adapted to meet local cdtiditions. 

FOR BtEDIATE REUEASE 
Of f-Farm Agricultural Occupations Training Program .' - •' ~.''̂  ^ -.'; 
}Ir. John Doe 
Vocational Agriculture Instructor 
!7-aion High School 

Introductory Article 

A new on-the-job training* program for high school students will be launched 

this fall at .«._.«.,«..«.«««,..........«.,,,...,,....,.«.̂^ High School, according to , 

Superintendent of Schools. 

An off-farm agricultural occupations curriculum has been developed by 

. vocational agriculture teacher, 'this pro<^am will 

give some students an opportunity to spend some time in on-the-jcb training 

with local agricultural business and industrial firms during pericds when they 

are not in school. In seine cases they may spend peirt of their school time 

under supervision with an employer in the training center. 

Trainees who qualify for cooperative occupational training will be enrolled 

in regular high school courses. Including one period of related instruction, 

during which time they will study information related to their particular on-

the-job training. They may spend some time each weekday on the job, learning 
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the skills and aanageoent practices involved, under the guidance of a skilled 

instructor selected from the firm in which the trainee is working* 

The off«farm agricultural occupations training program is designed to 

offer training to all high school students who have an interest in an agricul* 

tural occupatiom other than farming or ranching* Without such a program we 

are not realizing the full potential of the vocational agriculture department* 

Such training can lead to in*school employment and immediate employment after 

completion of their high school program* 

A stnrvey recently conducted indicated there are. 

businesses in the_ 
(Number) 

area* 

ag-relat*ed 

of these 
(toim) (Humber) ' 

i:eve indicated an interest in taking student trainees* The off*farm agricul* 

tvxel occupations program was ^ovided for by the Vocational Education Act of 

1S63. 

•19-



Hi 

SECTION V 

ORGANIZATION OF COURSES 

The present plans for the inclusion of the off-farm agricultural occupa* 

tions training phase of vocational agriculture in Mississippi are primarily for 

high school junior and senior students, (third-and fourth-year vocational agri­

culture) and post-high school students* We have no intention of de-emphasizing 

vocational agriculture for ninth and tenth grade students* Indeed, it is here 

that the basic scientific principles of modern farming afa taught and experienced* 

Moreover, it is in these two grades (9th and 10th) that the student is given 

vocational guidance, broad-fields instruction and supervised experience in fun-

dari:>eatals of production agriculture which is essential or helpful in pursuing 

nt'̂ uy of the off-farm agricultural occupationisand absolutely essential for ef­

fectively studying agricultural technology as it is applied to modern farming 

and ranching* 

Perhaps we will find that in many of our secondary school districts there 

will.not be a sufficient ntmiber of off-farm agricultural occupations job op-

portunities to justify organizing the program into separate classes with a 

separate teacher, curriculum* etc* Therefore, it will be necessary to teach 

these students in the same class with students studying production agriculture, 

using individual and small group instruction to meet the needs of students in­

volved* However, where the need justifies, separate classes and curriculums 

with a special teacher may be organized* Procedure for doing this will need 

much study* 

The diagram of courses in vocational and technical education in agriculture 

in secondary schools on page 21 shows how the course organization for most of 

our schools^can develop* 
-20-
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DIAGRAM OP COURSES IN VOCATIONAL AND TECHNICAL EDUCATION 
IN AGRICULTURE IN SECONDARY SCHOOLS - MISSISSIPPI 

FIRST YEAR 

t i P m M /̂ GRlCULTÛ ĵf̂ L OfWftTUiiltl^S 
BASIC PRinCIPLES OF PRODUCTION AGRICULTURE 

.BASIC PRI.CIPLES OF AGRICULTURAL f-ECHAÎ SICS 
DIRECTED SUPERVISED EXPERIEiiCE 

SECOMD YEAR 

tONTll^UE& 6 A S K Pf^Ii^CiPLES dP PftObUCTIdM 
AGRICULTURE 

BASIC PRINCIPLES OF AGRICULTURAL i€CHAiaCS 
UIRECTED SUPERVISED EXPERIENCE 

THIRD YEAR 

OCCURATIOi^AL CHOICE . = 
PRODUCTIGi^ AGRICULTURE (FARhliJG 

mu {sAî CHIiiG : 
A.3R1CULTU(?AL ^ROfiUWlCil miM 

I^H) RAi^CHIrlG 

DIRECTED SUPERVISED EXPERIENCE 

mw BUSIî ESS i,Ai4A6et.fiiT 
AGRICULTURAL PROUUCTIOH (FARMIivG 

Aî D Fw'AilCiiltJG) 
AGRICULTUPJ\L MECHP.MICS 
DIRECTED SiJPERVISEU EXPERIEiiCE 

OCCUPATIONAL CHOICE 
AGRICULTURAL BUSI.iESSES, ETC. 

• (OFF-FART;.ACniCULTUHAL OCCUPATIONS)^ 
AGRICULTURAL SEk\/ICES ^ 
AGRICULTURAL PROCESSIiiG F\^id DISTRI-

LUTIOK 
AGRICULTURAL iiEatAi^ICS 
DIRECTED SUPERVISED EXPERIENCE TRAIN-

. ING m SPECIALIZED OCCUPATIONS 

FOURTH. YEAR 

A6WCULTURAL StRVIC£<i 
AGRICULTUr;:Ml PROCESSING AI4U u I S T R I -

, BUTION 
AGRICULTURAL riECHANICS 
DIRECTED SUPERVISED EXPERIENCE Hi 

SPECIALIZED OCCUPATIONS 

POST-SECONDARY SCHOOL . 

AUVAiJCED AGRICULTURAL PRODUCTION 
TECHNOLOGY 

ADVAIJCED AGRICULTURAL J îECHAiUCS 
FART'i DUSMESS l^iAiiAGEffNT 
DIRECTED SUPERVISED EXPERIENCE 

AOVAiiCCD AGRICULTURAL SERVICES— 
PROCESSIf^G AilD DISTRIBUTION, 
TECHfilCIAN LEVEL 

DIRECTED SUPERVISED EXPERIENCE IN 
SPECIALIZED OCCUPATIONS 

• 2 1 -



First Year-basic principles of production agriculture, with primary emphasis on 

basic principles of plant science, animal science, agricultural mechan­

ics, exploring agricultural opportunities, etc. In addition there 

must be directed work experience on a farm, or in an agricultural oc­

cupation legally permissable. (see Appendix for legal restrictions) 

Second Year-continued study of basic production agriculture, expanding to basic 

principles not taught in the first year. Our state program of the 

scope of basic principles to be taught in vocational agriculture is 

outlined in "The.Teacher's Handbook for Vocational Agriculture," 

It is mandatory that there be directed or supervised wcrk ey.psrience 

provided for each stud'snt enrolled, 

•'Mrd Year-at the beginning of the third year, those who remriin in vocational 

agriculture would begin a more intensified type os; trjif.;'.ingc For 

the most p3rt, third-year students will be Juniors, It is 9.t this 

time that teachers begin guiding the student lrJ:o morr: cpeciflc oc­

cupational training, whether this be for production af;?iculture, or 

for an off-farm agricultural occupation. 

It is anticipated that two types of training courses will be offer<^d: 

A, The vocational agriculture course for those preparing to farm or work 

in production agriculture, ̂ I s program will give more emphasis to ag­

ricultural practices, advanced technology, farm management and agri­

cultural mechanics. The emphasis will be on the d3velop.nt:nt of abil­

ities necessary for successful operation of a modern faric, or ranch. 

The enrollees for this course will be those who are definitely on their 

way to an.establishment in farming or ranching, or who are preparing 

to continue their training in farming beyond the high school. Super­

vised experience on a farm is essential for successfully completing 

the course. 
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B* Specialized agricultural training programs for employment in off-farm 

agricultural occupations which require knowledge and skills in agri* 

cultural subjects. In most situations, it will not be feasible to 

have a separate class for each occupation* Every effort will be made 

to cluster the occupations around units of subject matter* In some 

occapettQn8;,the'.unit8 in prod*Jction..ag^iculture and lunits in off^farm 

occupationscan be taught in the same class* This would be especially 

true in agricultural mechanics* 

The biggest difference in the training programs will be brought 

about by the differences in the supervised experience programs* In 

the third year class, all the students would have developed a su­

pervised work experience program* The kind and extent would be 

governed by the occupational objective* One group may h*̂ ve sup-r̂ r-

vised farm experienced programs, or farm placement for c::perience 

much as we have had in the past* Another group would have supeinrised 

work experienced programs in off-farm agricultural occupations of their 

choice* It is conceivable that the group of students wlio are lookirg 

to schooling beyond the high school could have a supervised worU ê :-' 

perience program in agriculture with professional agriculture worker;;* 

For example, if a student definitely planned to be a veternarian or a 

veterinary technician, he would have a work experience program with 

the local veterinarian* 

Making arrangements for supervised work experiences in off-farm 

agricultural establishments is discussed in detail in Section VIII* 

Fciirth Year-the fourth year is to be a continuation of the t' xd year with in­

creased emphasis on business managements and advanced technology* 

Post-Secondary School-a post-secondary school program in vocational and techni-
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cal agriculture is being developed in our Mississippi 

Junior College system* Post-secondary training may also 

be given at secondary schools* This is in keeping with 

the State plan* 

In all of the foregoing courses, supervised work experience will apply, 

whether it is on the home farm, placement for farm experience ^ school lab­

oratories, cooperative work experience, job placements in agricultural estab­

lishments, or othier work experience programs which can be helpful to the stu­

dent in reaching his occupational goal* 

DEVSL0PIN6 COITÎ SES OF SIUC7 VOR TRAINING IN 
<HtNAME8XAL HORTICULTURE 0CCDFA7I0NS 

There are various typies of ornamental horticulture training programs which 

can be developed and carried on as a phase of the vocationsi agriculture program 

wf the secondary school* These programs may vary in lengrh from two to four 

or more years, depending upon the needs and interests of the students to be 

served* 

In Mississippi it is not contemplated that we will have courses designated 

as horticulture 2 for first year, horticulture II for second year, etc* It 

will be r?.called that the diagram of courses in vocational agriculture shows 

first year and second year agriculture* These two years are to be introductory, 

exploratory, and preparatory in the broad fields of basic production agriculture* 

However, those who show an interest in preparing to enter trainirg for horti­

cultural occupations should be encouraged to carry out supervised experience 

programs relating to ornamental horticulture even during the first and second 

years of vocational agriculture* 

THIRD AND FODRTH YEARS. OR EIEVENTH AND TWELTH GS'JJM CCORSES 

The suggested areas of instruction and training activities for eleventh and 
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twelth grade, or thi«rd*and £ourth-year vocational agriculture outlined is ra­

ther comprehensive. It is suggested that the vocational agriculture teacher, in 

consultation with an advisory committee and the school administration, use 

these suggestions as a guide in determining those areas of instruction and 

training activities that fit the local conditions. It is not expected that 

every local program would include all areas of instruction listed unless the 

local program or circumstances warranted giving some attention to each of them* 

The opportunities for field experience will, in most cases, be the determin­

ing factor in what areas to include in the course of study* In any event, 

practical judgement will have to be exercised by the teacher in determining 

what to teach* 

SUPERVISED WORK EXFERIENGE 

In addition to instruction given in the classroom and laboratory, each 

trainee is required each year to carry on an approved supervised work experi­

ence program* The Mississippi State plan for vocational education, which is an 

agreement between the Mississippi State Board for Vocational Education and the 

U.S* O.Cfice of Education, required that the number of hours devoted to work 

experience shall not be less than that devoted to the in-school vocational 

instruction* The supervised work experience may be carried on during time 

school Is in session or when school is not in session* In sone cr.̂ es it might 

be advantageous to permit the trainee to obtain seme of his sup^r 7ised '>ork 

experience at a school land laboratory, a nursery farm, a greenhouse pn the 

school campus, outside regular class hours* This is presupposing that these 

facilities can be provided on or near the. m^ool camp*is. 
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ORHAMEMIAL HORTICPLTORE IS A PART <ff THE lOIAL 

^ cgRRiciiiaja':iH Tss sESwHagf SCHOOL 

Ornamental horticulture as used herein refers to the production* care, 

management, and marketing shrubs, trees, bulb's, turf grasses, flowers, etc* 

The instruction given is vocational agriculture and will be an integral part . 

of the students* curriculum leading toward a secondary school diploaa. 

For students who can not, for one reason or another, keep pace with those 

in the regular vocational agriculture course, a special course for the appro* 

priate level of training may be offered* T&.ere such a situation exists, the . 

vocational agricultural teacher shcnild contact the State Supervise? of Vo­

cational Agriculture for directions* 

ORNAMENTAL BORTICDUORE OaaJPATIoyS 

The course of training in ornamental horticulture outlined in this sec* 

tion will prepare individuals for entry jobs with landscape service ccoipanies, 

greenhouses, nursery stock growers, roadside and park maintenance, etc* The 

level of achievement attained will be governed by the ability of the indivi<f;!8l, 

Competencies Required to Succeed in Ornamental 
Horticultural Occupations 

A* As a beginning trainee 

1* Pleasing personality, able to work with others 

2:. Good morals, honesty dependable 

3* Good attitude, willing to learn 

4* Industrious, willing to work 

5* Dexterous 

6* Reasonable, amount of versatility, ability to adapt to changing 
situations 

7* Safety conscious 
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8* Knowledge o£ basic plant science 

9« Knowledge o£ ba?ic soil science 

B« As a trained employee 

1. (Numbei:dl, 2, 3, 4, 5, 6, 7, above) 

2* Some mechanical skills in using hand and power tools 

3« Reasonable functional knowledge o£ horticultural plants 

4. Ability to grade plants 
c 

5* Ability to read planting plans 

6. Ability to care for plants and plant material 

7* Ability to plant, or set out, trees, shrubs, and other plants 
correctly 

8« Know proper use of fertilizer, mulching, preparation of soil 

9* Know how to prune plants correctly 

10• Ability to design a planting plan 

11* Ability to recognize and control weeds (including chemicals) 

12« Ability to merchandize ornamental horticultural plants and supplies* 

-27-
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COmSE OF STODY FOR (»NAHEHTAL HORTICDLTURE OCCDPATIONS 
(11th, 12th grades,, and post-secondary) 

ARSA OF 
XNSTRUCTION 

TRAINING ACTIVITIES 
APPLICABTJS TO TRAINEES WPRKtNG W 
Sarden Niir-
::enter sery 

1« Exploring 
occupations 
in horticul­
ture 

1* Through investigation 
o£ the present situa­
tion, de-^erminc employ­
ment o|»portunitie8 in 
horticulture, including 
salaries, working 
conditions, etc* 

2* Through visitation to 
businesses, etc., 
determine qualifica-
tilons for entry in 
horticultural occupa­
tions* 

3. Through study :ind 
analysis, deter-nine 
opportunities for 
g:ov?th in horticultural 
occupations. (Co^j^elate 
with Section 11^ Area 
Onsj V in the Teachers 
Handbook*) 

II. Identify- 1* Use specimens to fam­
ing horticultur­
al plane? .'>nd 
c4i':crmi?:.':.r-.3 
i.li-iis Cij-sract-
eristics 

iliarize students with 
the common and scien­
tific names of conanon-
ly used horticultural 
plants.. 

2* Student make and bring 
to class a collection of 
species of horticultural 
plants; identify and 
note general characteris< 
tics* 

3* Through field trips or 
on-the-job training, 
familiarize student 
with important char­
acteristics of horticul­
tural plants* ( Size, 

Green 
house 

I 

Rd*-
Side 
Devel, 

Landscaping 
Devel* Main* 

X 
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AREA OF 
INSTRUCTION 

III, Develop" 1, 
ing a landscape 
plan.(This area 
to be for ad­
vanced students 
only.) 

2. 

3. 

4. 

5. 

6. 

TRAINING ACTIVITIES 

color, shape, growth, 
habits, berries, flow* 
ers, special adaptav. u 
tion.) 
A. TreeSe 
B. Shrubs. 
C. Herbacious, annuals 

and Ferenials. 

Through classroom pro-
cec'ure and field trips, 
familiarize student 
with the basic prin­
ciples of landscaping 
for: a residence, in­
cluding public, private, 
and service areas, same 
activities for parks 
and other public areas. 

Student r£;ad and inter­
pret blueprints of 
buildings. 

Student make list of 
errors in a home land­
scape. 

Student develop land­
scape plan for a resi­
dence. 
A. Make a .sketch of ex­

isting features, then 
draw to scale out­
lines of buildings, 
border lines, walks, 
drives, etc. 

B. Designate plants to 
be left or relocated. 

Make plantings accord­
ing to the landscape 
plan for a residence. 

Student develop other 
landscape plan for: 

APPLICABLE TO TRAINEES WORKING IN 
Garden 
Center 

X 

X 

«t 

X 

X 

Nur­
sery 

X 

X 

Greer 
house 

X 

X 

Rd.-
Side 
Devel. 

X 

^ndscaping 
)evel. 

X 

X 

X 

X 

X 

X 

Main 
• 

X 

X 

X 

X 

X 

A. A neighbor. 
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AREA OF 
INSTRUCTION 

IV, Developing 
and maintain­
ing lawn and 
turf-grass 
areas* 

V, Construct­
ing and main­
taining horti­
cultural struc­
tures and fac­
ilities. 

TRAINING ACTIVITIES 

B* School. 
C. Church. 
D. Other*. 

1. Student, through class­
room and laboratory 
procedure; prepare soil 
for lawn and turf-
grass areas. 
A. Selecting sutiable 

grsos*, 
B* Establishing sod* 
C* )teintenan?3 of lawn 

and turf-grnss areas, 
(Fertilizing, con­
trolling pest and 
diseases, and mow-

D* Watering. 

rrJEENHOTJSB 
1* Throufh classroom, lab­

oratory, ani field pra-
cedures, student engage 
in the following. 
A. Select site for 

greenhouse* 
B. Study greenhouse 

designs. 
C. Select mat:erials 

(plastic cr glass). 
0. Select and install 

heating and venti­
lation system. 

E* Select and install 
irrigation system* 

F* Select and install . 
electrical system* . 

3* Construction of greeniMMt 
house and installation 
of above systems. 

4* Maintenance of struc­
tures and above sys-

APPLICABLE TO TRAINEES WORKING IN 
Garden 
center 

X 

i • •* 

I<ur-
sery 

X 

X 

X 

X 

X 

X 

».« 

X 

X 

Green 
house 

X 

X 

X 

. X 

X 

X 

X 

X 

Rd. 1 
Side 
Davel. 

y 

X 

juandscc 
Devel* 1 «lain. 

1: 

X 

X 

X 

X 

X 

X 

X 

X 

:c 

X 
• 

X 

X 

i 1 
X j :c 

1 
terns. 
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AREA C# 
INSIBOr^Oll-

VI. Selecting, 
preparing, end 
using growing 
oedie. 

.' '; . APPLICABLE 1 
1RAINIM6 ACnviTIES Gerdea 

Center 
~' 

LATB BOOSE 
1» Through classroon, labora* 

tory; and field procedures, 
student engage in the 

' folloffing: 
A. Select site for lath 

house. 
B. Study lath house 

designs. 
(l) Select materials 

for lath house. 
(2) Select and -'.nstall 

irrigation systea. 
C. Construction of lath 

house and above systems* 
D. Maintenance of lath 

house and above systems. 

1. Through classroom, labora­
tory, and field proced* 
ures, student engages in 
the following; 
A. Determine character* 

istics and suitabi* 
lity of various grow* 
ing media (ratio of 
materials. Ex. 1/2 
peat; 1/2 sand, etc.) 

B. Selection, perpara* 
tion, and use of grow* 
ing media. 

C. Study.of soil origin 
fnd composition and 
ita importance as 
applied to production 
of horticultural plants. 

D. Determine suitability 
of various soils for 
growing horticultural 
plants. 

E. Evaluate and use ef • 
fectively soil conditione: 

F. Determine how soil 
structure effects . 
watering practices. 

6. Evaluate and use ef«* 
fectively soil mulches* 

x 

X 

B 

Nur­
sery 
-» 

X 

• 

X 

. 

• 

pO TRA1 
Green 
house 

X 

X 

fMEES \ 
Rd. 
Side 
Devel. 

lORKIMG IN 
Lttndscapinft 
Bevel. 

X 

X 

Main. 
. 

X 

X 

t 
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APPLICABSLE TO TRAINEES WORKING IN 
AREA OP 
INSTRUCTION 

1RAININ6 ACTIVITIES Ssrden 
Center 

VII. Propagat* 
lr:g horticul­
tural plants. 

E- i 

H* Recognize and loaintain 
proper lestility level 
(fertilization) of 
plant growing media as 
required for gcod 
plant growtho 

1« Through classrcom study, 
laboratory and field pro 
cedure, develop in stu­
dent the ability to: 
A* Produce various plant^ 

from seed» 
B. Produce plar^ts from 

cuttings* 
C. Proc?uice plants from 

layerage. 
Do Propagate by budding 

and :^rafting. 
E. Selsct or build suit­

able propc5&£iting con-
tainers and equipment 

VIII. Planting 1* Through classroom study 
a landscape 
plan. 

crA directed work exper­
ience, each student dev­
elop the ability to se­
lect site end prepare 
soil for setting plants 
(Including fertilization 
soil test.-) 

2. Through on-job-training 
each student develop 
jkills as follows: 
A. Select suitable plant^. 
B. Dig hole to proper 

C. 
depth and T^idth. 

D. 

Place plant in hole 
and position it cor­
rectly. ; 
Fill hole with soil. 

E. Pack soil and other 
media. 

F. Water plant after 
hole has brsen filled. 

G. Mulch plant. 
H. Other 

K 

scry 
Green 
house 

X 
X 

X 
X 

X 

Edo 
side 
Doval. 

X 
X 

X 

X 
X 

X 

X 

Devel. Main. 

X 

X 
X 

X 

X 
X 

X 

X 

X 

X 
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ws'smc'stm ISiAimm ACTIVITIES 
mtMum murm^vm 

APPLICAEIiE TO TRAINEES WORKING?.!? 

iienter ftery house I s i.iu jBevel«I Main. 
! Do^rel. I J 

3* Through classroom study 
and directed xnvk exper-* 
ience maintain., latid-
scape: 
A. Pruning, fertilization^ 

mul<ihing, and irriga* 
tion. 

B. Cultivating different 
plants* 

4* Through classroom study 
and directed work ex­
perience student will: 
A* Make a collection of 

bulbs, rhizomes, and 
corms suitable for 
futting in a land­
scape plan. 

B. Become familiar with 
principles and pro­
cedures involved in 
planting by planting 
a collection of bulbs, 
rhizomes, cind corns. 

IX. Controlling ] 
insects and dis­
eases ia horti­
cultural plants. 

Through classroom study, 
laboratory procedure, 
and on-the-job training 
student will: 
A. Make collection and 

identify insects 
harmful to shrubbery 
and flowers. Also 
identify diseases 
that attack horti­
culture plants. 

B. Learn the effect of 
various chemicals on 
different shrubs and 
flowers. 

C. Formulate various 
spray solutions for 
insect and disease 
control• 

D. Make list of hazards 
involved in iise of 
chemicals. 

-r 
X X 

X 

X 

X 

X 

X 

X X 

• 
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AREA OP 
INSTRUCTION 

1 

X* Selection, !• 
use , and careo£ 
horticultural 
equipment* 

2* 

XI* Harvesting 1* 
and preparing 
ornamentnl hor* 
ticultural 
plants for mar­
ket* 

r AI 'PLICA BLE 1 
..' t • Garden |Kur» 

TEAIglING ACTIVITIlis Center sery 

E* Kake a list of safety 
precautions to observe 
in use of chemicala*-

P* Make contact with 
State Plant Board to 
secure policies, and 
laws regul̂ '.ting the 
control oi diseases 
in ornamental hor­
ticultural plants* 

G* Practive insect and 
disease contx'ol on 
plants at heme and 
on the job* 

Through classroom pro­
cedures, familiarize 
student with basic 
principles, character­
istics, and cost of 
varicu.? horticultural 
equipmsnt* 

By cooperative arrange­
ments and on->the-job 
experience, have stu­
dent learn to operate 
and maintain the 
following: 
A* Cultivating equipment* 
B* Digging equipment* 
C* Dusting and spraying 

equipment* 
D* Irrigating equipment* 
E* Mowing and mulching 

X 

X 

X 

X 

X 

X 
X 

equipment* 1 

Through on-the-job train­
ing familiarize students 
with the following: 
A* Balling and burlap-

ping field-grown 
plants* 

B* Grading plants* 
C* Labeling pl«:nt8 by 

their ciorret't name* 
D* Caring for plants af­

ter balling and bur-
lap|)ing* 

X 
X 

• 

X 
-

X 

X 

X 

X 
X 
X 

X 
X 

. 

X 

X 
X 

» 

K) TRAINEES HQRKIN6 1 
Green 
house 

X 

X 

X 

X 

X 

X 

X 
X 

Road­
side 
Devel. 

X 

X 

X 

X 
X 
X 

X 

X 

X 

•L.?.-.«;3Cc 

Devel* 

X 

X 

X 

X 
X 
X 

X 

X 

X 

[N 

i'i-aln* 

X 

X 

• 

'x 
X 
X 

*• 

X 

X 

X 
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AREA OP 
INSTRUCTION 

XII, Managing i 
ornameptnl hor» 
ticultu::al 
businesses. 

TRAINING ACTIVITIES 
APPLICABLE TO TRA 
Garden 
center 

E* Caring £or plants in 
the marketing center. 
1. Canned plants 
2. Balled and bur-

lapped plants* 
3« Preparing plants 

for carry-over 
to next marketing 
season. 

.1, Through classroom study 
and directed work ex­
perience familiarize 
students with: 
A, The basic factors 

that effect a horti­
cultural business, 

B« The kind of basic 
records kept in a 
horticult'aral busi-
nes-Tis, 

C, Pui-'-liasing proce­
dures used In the 
horti.cultULal busi«».J»< 
nesses, 

D, .Merchandizing pro­
cedures for products 
and services, 

E, Types of business 
organizations in 
ornamental horticul­
ture; for e::smple, 
individual pro­
prietorships, partner' 
ships, etc, 

2, Through classroom study 
and consultation with 
horticultural business 
managers, familiarize 
student with: 
A, Insurance problems. 
B, Source and use of 

credit sources. 
C, Procedures used in 

hiring and managing 
employees. 

X 
X 

X, . 

X 

X 
X 

X 

Nur­
sery 

X 
X 

X 

X 

X 
X 

X 

Green 
house 

X 

X 

X 

X 
X 

X 

tNEES WORKING IN 
Rd, 
side 
Devel 

X 

1 1 

Landscaping 
Devel, 

M i a 

X 

• 

l̂ ain, 

1 

X 

I 
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AREA OP 
INSTRUCTION 

-

• • . 

TRAINING ACTIVITIES 
( 

D. Business laws app­
licable to horti­
cultural businesses* 

£• Reporting and paying 
federal, state, and 
local taxco. 

F* Kinds o£ markets and 
'marketing methods. 
Example, wholesale 
marketing, retail 
marketing, mail 
order sales, etc. 

G* Trade organizations 
and government 
agencies. 

APPLICABLE TO TRAINEES WORKING 
Sarden 
Center 

X 

X 

X 

X 

1 

• 

»ir-
sery 

X 

X 

X 

X 

Green 
house 

X 

X 

X 

X 

Ro?.d 
sicTd 
devel 

X 

X 

X 

L£r/.y;ej 

IN. 

DAvil.[it?r.iR. 

X 

X 

-

X 

* 
I 

X 

X 

x 
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DEVELOPING COURSES OF STUDY 
FOR TRAINING IN AGRICULTURAL 

MACHINERY SERVICE OCCUPATIONS 

There are many different types of work in the broad area of agricultural 

machinery for which vocational agriculture instruction can make a worthi^le 

contribution. Agricultural mechanics instruction has been, over the years, 

an integral part of the basic instructional program for vocational agricul­

ture. 

In Mississippi the secondary school vocational agriculture program will, 

as it has in past years, give broad field-training in basic agricultural me­

chanics which relates to the diversity of mechanical activities with which the 

modern farmer has to cope. The diagram of courses shown on Page 21 shows 

that we plan to continue as we are now doing, to teach basic principles of ag-

giicultural mechanics to first-and second-year students* It is realized that 

not all of the basic principles of agricultural mechanics can be taught during 

these two years* However, it is the consensus of those who have given thought 

to the problem, that knowledge and skills in agricultural mechanics are essen-

t:lal preparation for those who are preparing to farm* and for those who will 

enter many off-farm agricultural occupations. 

Since supervised experience is mandatory in any vocational agriculture 

training program, it is usged that the teacher of vocational agriculttire plan 

for and make extensive use of agricultural mechanics experience during these 

first two years* Opportunities can be provided for supervised experience in 

agricultural mechanics on students* home farms, placement on farms as workers, 

in school shop, and agricultural machinery and equipment dealer establisfaments. 

(See Appendix A for legal limitations). In any case, a student who is anti-
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cipatiag eaq^oyaent in agricultural aechanlcs-service occupations will find 

this basic knowledlge and experience useful* 

-'V . 

THIRD AMD fOBSLtSL YEARS* OR ELEVERIB AND TNEIPXB GRADE COURSES 

Knowledge and skills needed by wcvkers in agricultural nachinery service 

occupations are varied* Ihe degree of coaipeten^ needed by individuals will 

also vary* the suggested areas of instruction and training activities out* 

lined for third-and fourth*year vocational agriculture is rather cooqprehensive 

and is aiore ̂ han can be adequately taught'in two years* Ferhaps it will be 

advisable for the vocational agriculture teacher* in consultation with personnel 

froD the farm nachinery industry* to detersine what can best be dealt with on 

each grade level* Including post-high school. 

SDIERFISED VORE EXFERIENCE 

^y and large the supervised work experiences for those in training to enter 

agricultural sachinery service occupations will be cooperative training prograsa 

worked out with farm machinery dealers* More details concerning cooperative 

training programs are given in Section VI* 

AGRICOUDRAL MACaXNERY-SERVICE COCOPAXIOBS TIIAIBIHG IS A BART OP 
THE TOIAL CDRRICOUII IH Tffi SEGOHDaST SCIKXXL 

Agricultural machinery as used herein refers to tractors and power units« 

land preparation equipment* planting equifment* cultivating or tillage equipment* 

harvesting equipnent* and spraying and dusting equipment* 

The instruction given is vocational agriculture and will be an integral 

part of the students' curriculum leading toward a secondary school diploma* 

As in the case of maiqr other fields of study* there-will be so«e individuals 

who can not keep pace with others and ̂ aay be potential dropouts* For these in-



dividuals a special course for the appropriate level of training in agricultu­

ral machinery occupations may be offered* Before taking action on such a 

course, check with the State Supiirvisor of Vocational Agriculture, 

AGRICULTURAl MACHINERY SERVICE OCCUPATIONS JOB TITLES 

The course of training outlined here vill prepare individuals for entry 

in the following job classifications: 

1* Agricultural machinery set-up and deliveryman* 

2« Agriculf* al machinery mechanics* 

3* Agricultural machinery mechanics helper* 

4* Agricultural machinery parts man* 

5* Agricultural machinery service supervisor; or shop foreman* 

6* Agricultural machinery assistant shop foreman* 

7* Agricultural machinery firm manager* 

The level of achievement attained will be governed by the persistence and 

ability of the individual* For many of those who finish high school, the tech« 

nical courses being set up at Jr.* Colleges in agriculture machinery offers an 

opportunity to further training in this field to attain a higher level of com­

petency* 

COHFETENCISS REQUIRED TO SUCCEED IN AQIICULTURAL 
MACHINERY—SERVICE OCCUPATIONS 

1* Have an appreciation of the job* 

2* Recognize and understand the need for profit in business* 

3o Ability to accept responsibility and make decisions* 

V* A functional bnowledge of local production agriculture* 

5* Ability to think creatively and positively and communicate effectively.? 

6* Have a high ethical standard and haive wholesome attitudes toward 

the agricultural machinery industry* 
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7« Ability to merchandize agricultural machinery tod services* 

8* Recognize and follow safety practices at all times* 

9* Ability to cope with competitive practices* 

10* Functional knowledge of agricultural machinery* 

11* Competencies in the respective job title involved in as an individual-

in other words be good in what you do* 

12* Have a wholesome attitude toward the free enterprise system* 

13* Bave efficient work habits* 

14* Ability to appraise, to a reasonable degree, the economic outlook as 

it effects the agricultural machinery business* 

It is not expected that every worker would possess a high degree of train" 

ing level in each of these responsibilities* For example, individuals holding 

Job titles calling for managerial, or sales responsibilities would need a high 

level of training in all competencies with the exception of high mechanical 

skills, while those in the service, or mechanical Jobs would need a high le* 

vel of training in mechanical skills* It is suggested that the vocational ag» 

riculture teacher work closely with competent agricultural machinery personnel 

in developing individual training programs« 
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COURSE Of STUDY FOR AĈ ICULTTRAL 
HACBimST—SERVICE OCCUFAXZCliS 

<llth« IZth^ gradea*^ and po8t«high achool) 

AREA OP 
INSTRUCTION 

AFFLICABI£JO TRAINEES WOMCIliS U 
1RAININ6 

ACTIVITIES 
Kanagerial techa^ ISales IService 
Job Titles nics •••> 

I* Exploring 
opportunities 
in agricultu* 
ral machinery 
occupations* 

II, Under* 
standing trac< 
tors and trac* 
t-ir systeas. 

IM Through classroom study and 
visitation to agricultural 
machinery establishments» 
student will determine job 
opportunities in this field* 
A, Qualifications for entry* 
B* Opportunities for ad* 

vancement, etc* (Corre­
late with Section II, 
Areas one and five in 
teachers handbook*) 

1* Through classroom stu^ and 
on-the-job work experience 
in agiicultural machinery 
dealerships^ student will: 
A* Develop an understand­

ing of the basic prin­
ciples of the operation 
of an internal combus­
tion e!̂ sine» including 
a study of the function 
of each major component 
of the engine* 

B* Develop an understand­
ing and working know­
ledge of: 
(1) The power train 
(2) The fuel system 
(3) The cooling system 
(4) The electrical sys­

tem 
(5) The hydraulic fllys-

tem 
(6) Lubrication system 
(7) Traction system 

(ex* wheels, steer­
ing, tire case^ etc*) 

IB) Clutch 
(9) Brakes 

X X 
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iU?gLICASUS^ T0?1RAIMBS IJOMOMC 
AREA OP 
IMSIROCTION 

TRAINING 
ACTIVITIES 

•A-Oi 

Hanagerial 
Job Titles 

Mecha­
nics 

Sales Service 

III. Tractor tune* 
up and naintenance. 

1* Through classroom study, 
school shop practice, 
and supervised work ex* 
. purience in agricultural 
machinery dealer estab* 
lishments^ student will 
develop competency in: 
A, How to check and cor« 

rectly. adjust valve 
clearance* 

B* How to check, adjust 
and tune tractor ig* 
nition system* 
<1> Timing distribu­

tor 
(2) Timing magneto 
(3) Battery service 
<4) Checking, clean­

ing, and adjust­
ing spark plugs* 

(5) Checking, instal­
ling and adjust­
ing breaker 
points* 

<6) Checking and re­
pairing lighting 
system 

C* How to check, adjust, 
and maintain* air, 
fuel, and exhaust 
systems* 
(1) Checking and ser­

vicing air filter). 
(2) Checking, clean­

ing and adjust­
ing carburetor* 

<3) Checking and 
cleaning sedi­
ment bowl* 

(4) Cheekily, clean­
ing, and repair­
ing fuel lines, 

(5) Checking mani­
fold and esdiaust 
system* 

D* How to check and 
service cooling sys­
tem* 
(1) Flushing radia­

tor* 
(2) Replacing and 

adjusting fan 
belt* 
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AREA Cff 
iNsisircnoN 

APPLICABLE TO TRAINEES WORKING IN 
TRAIUNG 

ACTIVITIES 
Managerial 
Job Titles 

Mecha­
nics 

Sales Service 

(3) Selecting and 
adding coolant. 

(4) Checking for 
and stoping 
leaks. 

(5) Checking grill 
and exterior 
parts of radi­
ator, 

(6) Checking, re­
placing, and 
adjusting 
thermostat. 

E. Bow to maintain 
..and adjust trac­
tor power train* 
(1) Checking and 

adjusting 
clutch (hand 
and foot oper­
ated) 

(2) Checking and 
servicing the 
drive train-
transmission, 
differential, 
and final 
drive. 

F. Bow to check, re­
place parts, and 
adjust braking 
system. 

G. Bow to maintain 
steering mechani­
sm and wheels. 
(1) Checking wheel 

alignment. 
(2) Checking tires. 
(3) Checking and 

servicing frontf. 
wheel bearings. 

H. Bow to maintain the 
lubricating system. 
(1) Checking oil 

level, draining 
and flushing 
engine crank-
case. 

(2) Checking and 
replacing oil 
filter, 
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APPLICABLE TO TRAINEES WORKING IN 
AREA OP 
INSTRPCTKm 

TRAINING 
ACTIVITIES 

!fanageriaI|Mecha« pales, 
lob Titles Inics 

Service 

(3) Selecting pro­
per lubri««i("* 

^ea^ts* 
(4) Servicing pres* 

sure-type 
grease fit­
tings and other 
points o£ lu* 
brication.not 
specifically 
covered under 
other systems 
NOTE: IF THE 

STUDENT 
HAS NOT 
BEEN 
TfiUGHT 
BASIC 
PRINCI­
PLES OF 
LUBRICA­
TION AS 
OUTLINED 
IN TEACH 
ERS* HAND­
BOOK (A-
rea ten, 
V,B,2, P, 
87, Grea­
ses and 
Oils 
Used in 
Agricul­
tural 
Machin­
ery), HE 
SHOULD BE 
TAUGHT 
THAT COM­
PETENCY 
AT THIS 
TIKE. 

SUGGESTION TO THE 
TEACHER-It is sug­
gested that each, 
student be re<[uiv-
ed to demonstrate 
that he can correctl-
ly perform h com-̂  
plete engine tune* 
up and perform the 
maintenance func-
tdlons of all sys-
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AREA OF 
IKSIRUCTION 

PPLICABLE. TO TRAINEES WORKING IN 
I^INING 

ACTIVITIES 
lanagerial 
LobTitles 

Mecha-
nl5fS_ 

Sales {Service 

IV, Assembly, ad­
justment, mainten* 
ance, and repair 
o£ land prepara­
tion equipment. 

Cems outlined a-
bove. Where dyna­
mometer is avail­
able, the student 
should be taught 
how to use it in 
performing the 
tune-up operation. 

!• Through classroom \il^ 
study, school shop 
practice, and work 
experience in agri­
cultural machinery 
dealers'establish­
ments, student 
will become familiar 
with: 
A* Types of land pre-

paratlcn equipment 
' and their compo­

nent parts, 
B, Purposes for which 

equipment is used 
and factors gov­
erning use, 

C, Proced'jre for ad­
justing and operat-
i„ig l-̂ rd prepara­
tion eauipment 
safely, and effi­
ciently, 

2. Through sc<:?ool shop 
practice end direc­
ted work ayperience 
in dealer establish­
ments student will: 
A, Assemble, adjust 

and operate: 
(1) Trallor-hitch 

moldboard 
plows, 

(2) Mounted trac­
tor-operated 
moldboard and 
disk plows, 

(3) Two-way mold 
board plows, 
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AREA OF 
iriSTRUCTION 

DRAINING 
ACTIVITIES 

APPLICABLE 
Managerial 
Job Titles 

TO TRAItJSES WORKING IN 
Kecha** 
nics 

Sales tService 

»« 

B, 

V* Aasenbly, ad-
j-.isttiient, nain-
fccnance, and re« 
p--lr of crop 
planting equip­
ment. 

VI. Assembly ad­
justment, sain-
tcnance, and re­
pair of cultivat­
ing equipment* 

VII* Assembly, ad­
justment, mainten­
ance and repair of 
hfii'vesting machin­
ery. 

IX. Assembly , ad­
justment, and repair 
of spraying and dust< 
ing equipcient* 

(4) Multiple-bot­
tom plows* 

(5) Multiple-disk 
plows* 

(6) And other, land 
preparsitioii 
equipment used 

l,z*,t in t^e ,area. 
Learn servicing an< 
aaintenance procef̂ : 
dure on all land 
preparation equip­
ment used in the 
area. 
Assist in the rei/a:^ 
of all land prepare 
tion equipment 
brought into the 
shop for repair. 

(The same general traininjg 
activities as suggested 
under IV above will appl^ 
to areas V, VI, VII, VIip, 
and IX. 

X 

X 

X i X 

X X 

X 

X X 
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AREA OP 
n̂ STRITCTION 

X« Tractor engine 
overhaul 

SlADilNG 
ACTIVITIES 

1* Through classroom stud 
student will become fa 
maliar with construe* 
tion of tractor enginei 
(gasoline) parts and 
component parts* 
A* Crankcase 
B* Cylinders 
C* Cylinder head 
D. Crankshaft 
£• Flywheel 
?• Pistons 
6* Connecting rods 
H« Camshafts 
I. Valves and valve 

operating mecha* 
nisms*' 

2» Through school suop 
practice and super­
vised work experience, 
student \ii'il develop 
competencies in trac­
tor engim^ overhaul 
by assif̂ citig in over­
hauling tractor en­
gines which are 
brought into the 
school and dealer ser­
vice shops* For the 
more advanced students 
a coDplete overhaul 
job may be assigned 
the student with 
head mechanic super­
vising* 
NOTE: Vhen the op­

portunity is 
available, and 
the local con­
ditions war­
rant, the same 
study and prac­
tice proce­
dure will be 
followed for 
disel engines* 

APPLICABLE TO TRAINEES M 
Managerial 
Job Tif.ies 

r 

Mfecha-
i2ics 

X 

X 

Bales 

• 

[0RKIN6 IN 
Service 
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AREA(ff 
INSTRUCTKm 

XI* Organization 
and management 
o£ agricultural 
machinery de' er« 
ships* 

. 

i (U?FLICABI£ TO lEtADIEES HQRRIH6 IN 
1RAININ6 llanagerial 

ACTIVITIES lob Titles 

1* Through .classroom study 
and work in agricultural 
dealership firms, 6tu<* 
dent will develop an 
understanding of: 
A* How a dealership is 

organized* 
B* The importance o'f . 

the retail agricul* 
tural machinery 
dealerships* 

C* Bow the agricul*^ 
tural machinery and 
.parts are ordered 
and how they are 
moved from nanu-
facturer to cus* 
toners* 

D* Job titles and 
job functions in 
the organization 
of a retail agri» 
cultural machineijry 
dealership* 
(1) Areas of opera* 

tions (examples. 
management. 
parts, sales. 
service, etc*} 

(2) Duties of persons 
working in each 
Job title* 

E* How agricultural ma* 
chinery dealerships ar< 
financed* 
<1) Credit sources* 
(2) Financing time 

sales* 
(3) Discounts, etc* 

F* Policy regarding se­
lecting, training, and 
compensating employ* 
ees* 
(1) Bow selected* 
(2) Training policy 
(3) Compensating em­

ployer* Fringe 
benefits* 

(4) Employer-employ­
ee relationships* 

X 

X • 

»,. . 

. .' • 

' • • '. , : 

* ' 

• 

X 

X 

X 

Mecha- tSales 
nics 

- - • 

* 

..; 

X 

X 

X 

X 

X 

Service 
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AREA OF 
INSTRUCTION 

TRAINING 
ACTIVITIES 

APPLICABLE TO TRAHJEES WORKING IN 
^lauagerlal 
ilob Tit les 

XII. Service dl-
partment operat­
ing procedure*\ 

I 

(Through clessroon study 
and work experience in 
•agricultural machinery 
' dealershii®, student 
fVill develop and under­
standing ck: 

{A. Servicd shop organ-
! izatio:^, personnel 
j organist ion, etc. 
I B. How ch4!rS8S for ser« 
' vices are determin­

ed. 
C. Efficient shop lay­

out. 
D. Shop safety practi-

cec. 
£. Service shop cost 

factors. 
F. Policies governing 

the providing of 
field service for 
customers. 

*. L 

XIJ.I, Parts depart-1. Through classroom study 
meut operating pro- ' and work experience in 
cedure. | ; agricultural machinery 

? dealerships, student '. 
I will develop competen-

. cies in: 
A. Classifying parts. 

, B. Inventorying parts. 
• I ; C. How to; lay out a 

I I parts deiKsrtment. 
I : D. How to? control parts 
I i inventory. 
' 2i Birough wprk ex--..: -i.:-

^ perience in parts de­
partment of a dealer­
ship, beccnae familiar 
with: 
A. How parts are ordered 
B. Principle policies on 

parts. 
C. Kinds of records kept 
0. Procedure concerning 

obsolescence. 
E. Discount procedures. 
F, Working r-^lationships 

with service depart­
ment. 
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APFUCABIf TO TRAINEES VQRKIN6 IN 
AREA OP 
B^mUCTION 

KIV* K^chandizing 
agricultural ma­
chinery* 

. 

; 

' 

• 

TRAINING Oanagerial flecha-
AGTIVITIES 

1* Through classroom stur. 
dy and %iork experience 
in an agricultural 
machinery dealership, 
student vill become 
familiar with: 
A, The selling program 

of the establish­
ment* 

B* Competencies xmeded 
by salesn^n* 

C* Personal character­
istics of effective 
salesmen* 

D* Sales approaches 
made by salesmen* 

2* Through classroom study 
and work experience 
with a salesman, stu­
dent will learn: 
A. How att:5.--:ade influ­

ences sales* 
B* How to determine 

the kind of machin­
ery used in the area 

C«,Bow to appraise ma­
chinery traded in* 

D* Bow prospects are lo 
cated* 

£• Hew salesmen over­
come i^ice reses-
tance* 

F* Wiea to cut prices* 
6. How to hold old cus­

tomers and add new 
ones* 

H* Things, or charac­
teristics that cus-
tĉ aers don't like 
about salesmen* 

I*HDW to put on an ef­

fective sales demon­
stration* 

J* How to prepare a sal 
report* 

K* The pricing policy o 
the estcblishm«it* 

L* How salesmen are com 
pensated* 

M* Compaxiy policy on ma 
chinery rsntals, ren 
tal contracts, etc* 

Job Titles aics 

_ X 

X 

X 

X 

X 

X 

-

t 

X 

X 

X 

X 

^ 

X 

X 

X 

X. 

X 

-

Sales 

X 

-

X 

X 

X 

X 

Service 

X j 
1 

X 

X 

X 

X 

\ 
X 

X 

X 

X 

X 
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DEVELOPING COURSES OF STUDY FOR AGRICULTURAL 
SUPPLY—SALES AND SERVICE OCCUPATIONS 

The purposes of the agricultural supply—sales and service occupations 

training programs are: 

1, To prepare individuals fo emplojnnent in businesses which dis­

tribute agricultural supplies and equipment* 

2, To prepare individuals for employment in providing services 

connected with agricultural supplies and equipment. 

There is a diversity of occupations in the agricultural supply and service 

sector of the agricultural economy for which a basic knowledge of production 

agriculture is at least useful, if not essential. In Kii ;issippi*s second" 

iry school vocational agriculture program, *;he instruction in basic pri.i.» 

ciples of animal science, soil science, plant science, agricultural mechanics, 

etc., will be taught during the first and second years, or 9th and 10th 

grade vocational agriculture. (See diagram, page 21 >. 

AGRICULTURAL SUPPLIES—SALES AND SERVICE OCCUPATIONS TRAINING 
PROGRAM IS A PART OF THE TOTAL CURRICÎ 'TJM IN THE SECONDARY SCHOOL 

The term agricultural supplies—sales and services as used herein refers to 

the industries and businesses which are oriented to supplying and servicing 

those engaged in production agriculture. There is a diversity of businesses and 

industries classified as being oriented to supplying and servicing farjr.ers. 

Some of these are firms engaged in the manufacturing and distributing of fesd; 

firms engaged in manufacturing and distributing fertilizers and agricultural 

chemicals; businesses engaged in supplying fa?:T.ers with seed, small eqi'ipment, 

miscellaneous, supplies, etc.; and businesses V7hich cater to providing custom 

service tocfarmers. 

The instruction given will be vocational agriculture and will be an 
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integral part of the students* curriculum leading to a secondary school diploma. 

As in the case of all vocational courses9 there will be those who can not 

kect» pace with regular high school standards and may be candidates for school 

drop«outs« For these individuals a special course may be organized on a lower 

level of training in agricultural supply—^ales and service* Before taking 

action on such i. course, check with the Stete Supervisor of Vocational 

Agriculture* 

AGRICOLIURAIP S U P P L Y — S A L E S AMD SERVICE OCCDPATIONS JOB TITLES 

The kinds of businessas and industries oriented to agriculture differ, and 

in many cases overlap with Jther firms* For example, one type of industry may be 

designated as feed manufacturing and that is exactly what the firm does* In 

the same area or elsewhere a firm may be adve^rtised as a feed mill, and sell 

not only feed, but fertilizers, chemicals, etc* 

Some of the more common occupational titles associated with agricultural 

supplies«*sales and service are: 

1* Product salesmen outside (in field)* 

2* Store sAles clerk* 

3* Serviceman for store, feedmill, fertilizer plant, etc* 

4* Foreman in mill or plant* 

5* Feedmill operator* 

6* Plant worker in fertilizer and feed mill manufacturing firms* 

7* Mechanics, welders, electricians, etc* 

8* Store managers* 

9* Quality control technician* 

As in all jccupational training, the level of achievement will be gov« 

erned by persistence and ability of the individual* In this occupational area, 

many of those who finish high school, will find that they are prepared to and 
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need to pursue more technical training in order to attain a higher level of 

competency. 

COHFETENCIES REQUIRED TO SUCCEED IN AGRICULTURAL 
SUPPLY—SALES AM) SERVICE OCCUPATIONS 

1* Have an appreciation for and like this type of work. 

2« Absolutely honest, (Some of these job titles require the handling 

of large sums of money)* 

3* Have a wholesome attitude toward service* Pleasing personality,'^tc* 

4. Willing to work at many different activities* 

5* Basic understanding of production agriculture* 

6* Basic knowledgs of and some skills in agricultural mechanics* 

7* Understanding of and skills in business operation* (Pwecognition 

of profit philosophy)* 

8* Ability to appraise economic factors and their effect on businesses* 

It is not reasonable to expect that all of those of secondary school age 

would be able to attain a high degree of competency in all responsibilities and 

arees of knowledge needed in this area of agriculture* In all probability 

individual differences in those enrolled in the vocational agriculture classes 

will take care of this* 

SUPERVISED WORK EXPERIENCE 

Those individuals enrolled in vocational agriculture and have some phase of 

agricultural supply—sales and service as their occupational objective will nê î 

work experience in the occupation for which they are prepa.-Ing* Ir» acme JcKoclr ?5;li 

may be difficult due to lack of training centers* Unless on^the-job tr^r'ninR 

centers can be provided for the students, this course should not be undertaken. 

However, the enterprising teacher of vocational agriculture will not let any 

opportunity to train his students pass* 
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Some suggestions of places where supervised work experience in this occu* 

pational area may be provided: 

1. Feed mills* 

2« Farm supply stores. . 

3* Federated cooperative stores* 

4« Seed, feed and fertilizer dealers* 

5* Fertilizer and agricultural chemical firms* 

6* Farm services including: 

a* Artificial inseminator 
b* Auctioneer 
c* Country butcher 
d* Crop duster 
e* Custom farm machine worker 
f • Farm building repairman 
g* Hobile repair shop operator 

Whenever any of the above occupations are available in the dsominity, 

the vocational agriculture teacher should acquaint the owners or proprietors 

of the businesses with the vocational agriculture program and enlist their 

cooperation in providing work experience for those students who are interested. 

Perhaps some of the businesses can be used as cooperative training centers* 

(See section X for details)* 
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COURSE OB STUDY FOR 
A^IGDLTURAL SUPPLY—SALES 
AND SERVICE OCCUPATIONS 

AREA OF 
INSTRUCTION 

TRAINING 
ACTIVITIES 

Feed 
Mill 

APPLICABLE TO TRAINEES WORKING IN 
Ag»-Cheni. Service 
Industry Jobs 

Co-op or 
Farm Store 

I. Exploring occu- 1 
pational opportuni^lv. 
ties in agricultu­
ral supply—sales 
and service* 

Through investivation o£ 
existing conditions, stu­
dent will determine kinds 
o£ ^nployment available ii 
agricultural supply—sale£ 
and service, including 
salaries, working condi­
tions, etc. 

0» Through visitation with 
owners and proprietors, 
vtudent will determine 
qualifications to enter 
onployment on various le­
vels of employment. 

3« Through dassroCTti stu^ 
and analysis, student 
will determine opportu­
nities for growth in ag-
recultural supply—sales 
and service occupations. 
(Correlate with Section 
II, Area On^ 'V. In 
Teachers Handbook.) 

X 

II..Understanding 1 
human relations in 
the area of agricul­
tural supply—sales 
and services 

'̂ X X 

Ĥnrough classroom stu^ 
student will become fn" 
miliar with different 
personality trr,its of 
people. 

2. Through work experi­
ence in some business 
firm or agricultural 
industry, determine 
to what extent the em­
ployees have to deal 
with the public* 

3. Through classrooa study 
and work experience in 
Ag. business, Ag. in­
dustries, etc., stu­
dent will develop abil­
ity to coiomunicate ef­
fectively with pros­
pective employers* 

X 

X 

X 

X 

X 

s X 

X 

X 

X 

X 
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AREA OF 
INSTRUCTION 

TRAINING 
ACTIVITIES 

APPLICABLE TO TRAINEES WORKING IN 
Feed Co-op or 
Mill Farm Store 

4, Through interviews with 
owners, personnel direct-
'ofs, etc. or Ag.' budiines-̂  
ses and Ag* industries, 
student will determine 
what personal traits are 
desired in employees. 
Student will rate him­
self and a few volun­
teer members o£ the 
class on these traits. 

5. Through activities in 
student organizations, 
the student will deve­
lop personality traits 
which will be helpful 
in meeting and dealing 
with the public. 

i:;i. Understanding 1, 
business procedures. 

Through study and work 
experience in a busi­
ness establishment, .» 
student will develop 
an understanding of: 
A. Kinds of records 

kept in the business 
establishment^• 

B. The importance of 
complete and accu­
rate records in the 
efficient operation 
of a business. 

C. Kinds of sales tick­
ets in use. 

D. The importance and 
use of credit in a 
business operation. 

E« Discount policies. 
F. Mark-ups for retail 

sale. 
G. Kinus of business 

forms used in or­
dering and recSiv-
ing merchandise. 

H. Kinds of reports 
that, have to be 
made to government 
and other agencies. 

X X 

Ag.-Chem 
Industry. 

X 

Service 
Jobs 

X 

X 

X X 
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AREA OF 
INSTRUCTIOU 

APPLICABLE TO TRAINEES WORKING IN 

n . Agricul* 
trral sales* 
manship* 

• TRAIfllNG 
AdTiViTIES 

?eed Co-op or 
dill ?arm Store 

0» Through work (experience 
in a business establish­
ment » student will de­
velop ability to: 
A* Hake a business in­

ventory, 
B« Receive and store 

merchandise properly* 
C« Properly mark items 

for sale. 
D* To keep business 

stocked properly. 
E. Ability to make sales 

ticket effectively. 

Through classroom study 
and observation of sales­
men, student will leaxin: 
A. What attributes are 

possessed by good 
salesmen. 

B. The correct sales ap­
proach. 

C. How to handle custo­
mer complaints. 

D. What employers expect 
from their salesmen. 

Through work experience 
in -& sales- establishment ? 
-Student wlM. beciomfei prer-
UlciexLt in selling. 

V. The organization 
and functions of 
agricultural busi­
nesses. 

Through classroom study 
and interviews with ag­
ricultural business maa* 
agers, student will de« 
termine: 
A. How the various ag-

ricultural businesses 
are organized. 

B. Differences between 
private ownership, 
cooperative, and cor­
porations. 

C. Functions performed 
by different types 
of agricultural 
businesses. 

X 

X 

X 

"3i 

Ag. -Chem. 
Industry 

Service 
Jobs 

X 

X 

X 

X 

V 
1: 
'i : 

X 

X 

'A : 

i 
i : 
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AREA OF 
INSIRPCTION 

IRAXNING 
ACKVITIBS 

APPLICABI.E TO IRAIKEES WORKIHS IH 
Peed Qo»op or 
Mill Farm Store 

VI. Feed businesses 
sales and services. 

VII. Fertillaera 
sales and service* 

The student, through 
classroom study and work 
experience in a £eed 
business developes: 
A. An understanding o£ 

the basic economics 
of a feed business 
and live-stock feed­
ing programs. 

B. An understanding of 
live-stock feeds and 
their value. 

C. An understanding of 
basic animal' nutri-
tion. ](I£ not ade­
quately covered in 
years 1 and 2). 

I^.The ability to for­
mulate a grain ra­
tion for different 
kinds of livestock. 

£. An understanding of 
the different methods 
used to prepare feeds 

F. An understanding of 
the methods used and 
trends in mechandis-
ing feeds. 

6« An understanding of 
the regulations gov­
erning the formulat­
ing, labeling and 
using of feeds. 

I. Through classroom study, 
interviews with agricul­
tural leaders,-students 
will determine: 
A. The economic impor­

tance of fertiliser 
in the area. 

B. The kinds of soils 
in the area and 
the common soil de­
ficiencies. 

C. The fertilizer prac­
tices of farmers in 
the area. 

Ag»-Chera» 
Industry-

X X 

Service 
Jobs 

X 
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APPLICABLE TO TRAINEES W(»KING?IN 
AREA OF 
INSTRUCTION 

TRAINING 
ACTIVITIES 

VIII, Agricultural 
chemicals—sales 
and service 

D. The recomoended ferti-
lizer practice for the 
area* 
NOTE: Some o£ this 

should have beei 
taught during 
first and seconc 
year vo-ag. If 
not, a study of 
basic princi* 
pies of soil anc 
fertilizers -
should be provi(|* 
ed for here. 

2. Through classroom study 
and work experience in a 
business establishment, 
student will become faoi-
liar with: 
A» How fertilizer is sol4* 
B. Kinds of fertilizers 

coosaonly used, meaning 
of analysis, etc* 

C* How price is determine 
ed* 

D* Bow fertilizer is in* 
ventoried* 

E* Pricing procedure, 
margin of profit, 
discounts,etc* 

F* Rinds of records kept, 
G* With regulations gov­

erning the labeling o 
fertilizers« 

H* With methods and trenfs 
in merchandizing fert̂ * 
lizers* 

1* Through classroom study 
and work experience in a i 
establishment where ag­
ricultural chemicals 
are sold, student will: 
A* Determine the econo­

mic importance of 
agricultural chemi­
cals in fdodert!.ag­
riculture. 

Feed |Co-op or 
Mill ?arm Store 

Ag*-Chem* 
Industry 

Service 
Jobs 

X 

X 

X 
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APPLICABLE TO TRAIilEES U0RKIN6 IN 
AREA CSF 
INSTRUCTION 

TRAINING. 
ACTIVITIES 

Feed 
Mill 

Go-fOp or 
Farm Store 

Ag,*Chem* 
Industry 

Service 
Jobs 

I ! 

B, Develop ability to 
properly identify 
pests that are 
prevalent in the area 
and the damage done 
by each, (See teach­
er's handbook-Voca­
tional Agriculture, 
Area Six, VI and VII.} 
WSit This subject 

matter is abso­
lutely essential 
rdr this unit* 
If this subject 
matter has not 
been taught, it 
should he inclu­
ded hiere.) 

C* Identify areas of rer 
sponsibilities of the 
sales persoBHel in de­
termining the correct 
pesticide used for di^ 
ferent pests* 

D* Determine the hazards 
in incorrect use of .> 
pesticides, and legal 
res^ -'ictions* 

E« Determine the impor­
tance of correct ap­
plication of pesticidek 

F* Develop and understandf-
ing of the safe hand­
ling, storage, and 
use of all agriculturap. 
chemicals sold througl: 
the f r.rra. 

G. Develop ability to un­
derstand literature 
and labels pertain­
ing to pesticides* • 

H. Develop ability to 'Cf^f 
effectively mer-
chand:.:e agricultural 
chemicals* 
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APPLICABLE TO IBAINEEB IfCSUCING IN 
AREA OP 
INSTRUCTION 

IX. Miscellaneous 
agricultural supplies* 
sales and service* 

TRAINING Feed Co-op or lAg.-Chem. 
ACTIVITIES Mill ?ann Store 

Around metropolitan areas 
there are opportunities 
for working in agriculr 
tural supply firms deal* 
in^ with seed distribu­
tion for lawn, garden, 
small packag d fertili­
sers, small items of 
equipment, etc* DC?Q* 

loping effective train* 
ing activities for these 
should be approached in 
much the same manner as 
hfiS been suggested under 
other occupations* 

-

• 

1 

Industry 

. 

Service 
Jobs 
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SECTION VI 

IRCmBIIiG OCCDFATIONAL ESfERIENCES IN (FF-FARH AGRICULTDRM. 
OCCUFATIOl^ IN VOCATIONAL AOHGUTEORE 

Schools, through programs of vocational education in agriculture, are 

charged with the responsibility for preparing studeats for gainful employment 

in all occupations involving knowledge and skills in agricultureo Tradliiion-

ally, programs of vocational agriculture in the secondary schools have enpha-

sizei the importance of integrating classroom and laboratory instruction ̂ ith 

s--::-eivi3oc occupational experience. Over the years, it has beea eepfeasiseu that 

cl333rooc and laboratory instruction provide students with basic knowla-i'ge a«io 

skiiis needed to perform well on the job. &it the ccaapeterscy in perfoi-iiidr os-' 

tQ^. job is dcjveloped by work experience in a real-life situation. This has 

been true over the years and it imist always r^sain so. 

It is the consensus of all that sraae form of occupational esperieace arr̂ â:.-?. 

to be vital in all programs preparing individuals for employment in off-farrc 

agricultural occupations. The nature, aiaount, and cocaplexity of such traicf::s 

will vary with the occupation involved. Programs at the junior or seaior hi^h 

school level will serve loore as exploratory courses than post-hi^ school pr.v-

grams. Following are some of the most impcxtant objectives of occnpational ex­

perience programc. 

1. To arouse in the student interest in one or more specific expanding sni 
rewarding fields in agriculture. 

2. To acquaint students with specific job titles or classifications in 
agricultural occupations. 
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3. To help students learn the various responsibilities associated with 
specific job titles in off-farm agricultural occupations. 

4. To give students an opportunity to leairn to get along with and work 
efficiently with employers. 

5. To provide background training for students planning to enroll in an 
agricultural technical school or a^jricultural college for more techni­
cal training. 

6. To provide students with some specific job skills and experiences needed 
in off-farm agricultural occupations. 

7. To provide employers with employees who have had some training and ex­
perience for specific job responsibili es. 

The extent to which these objectives will be met in a local situation will 

depend primarily cpon the effectiveness of the administrator and instructor in 

planning and carrying out the program. A number of questions must be answered 

betore satisfactory programs may be undertaken. The decision must be made in 

regard to who will provide the occupational experience and where it will be pro­

vided. Consideration must be given to the school, employer, labor, and other 

inter-relationships. The amount of time allotted to occupational experience 

ir.u3t be determined. There are many legal questions that must be answered. Ad­

ministrative policies must be worked out. Evaluative criteria and devices mast 

be worked out. Lastly, since most teachers of vocational agriculture have hs.d 

little or no experience in this type of endeavor, some in-service training nceJs 

must be met by workshop-type courses» 

Vlho Shall Provide the Occupational Experience? 

The occupational experience provided at the high school level in the main 

must be provided outside the high school in the place of business or industry. 

It is assumed that many understandings and abilities will be devel')ped in ad­

vance of the experience training period in the high school or developed in the 

niĉ h scliocl at the time that the student is obtaining employment experience. 
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It is th* codsensud ^ most vocational educators that carefully selected per­

sonnel of agricultural businesses and industries will have the major respon*> 

sibility of providing occupational experience,. These individuals must be 

selected ve\'y carefully. Not all applicants for this type of training will 

profit from the training. The applications of some should be rejected. Not 

£lX eip̂ r Dyers, managers, or supervisors of these businesses and industries h/r/e 

potential as teachers. The success of the program will depend upjn the ability 

of the administrators and teachers to bring together business and ::.ndiiCCrial 

personnel who have the ability to teach and students with the interest, desire, 

and need for training. Perhaps a few sessions with personnel of Indusi:ries sud 

businesses who are to work with trainees in their firms would need a f?:; scsblors 

in effective teaching techniques. 

Businesses and industries selected to provide occupational crpericnce 

should have a physical plant, personnel, safety reflations, labor relation* .. 

ships, and employnient possibilities necessary to reach the objectives outlined 

for the program, I'ilot studies indicate that facilities and personnel are 

available in most communities for many learning situations* The instrurt^ra of 

vocational agriculture in extremely small schools and communities may HM tt 

necessj«**v to transport students to neighboring cities for the experiences. To 

dc t:his me&us special scheduling of classes, and may be the most difficult phcrjc 

of providing experience. 

Interrelationships Between School, Employers. Labor, and Student, 

miile the public school will assume major responsibility in initiating 

and conducting the training program, it is very important that prospective em­

ployers, labor leaders, and others involved in the program have a part in the 

planning and developing of the program. Policies concerning the conditions 
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under which the trainee will be working must be agreed upon by all persons con­

cerned. In most cases it appears logical to use an advisory committee or coun­

cil in developing desirable interrelationships. 

In certain occupations the experiences are both agricultural and trade 

related* It is important that trade and industry personnel be involved in the 

planning and coordinating of these programs«. In other occupations, the ex­

periences, while agricultural, are also related to business, or with distribu­

tive occupations. Representatives of these educational services should be par­

ticipants on an advisory council or other means provided for participation of 

trade and industry, distributive education, and business personnel in the plan­

ning and conducting of the experienced program. 

AT'Ount of Time for Occupational Experience. 

Occupational experience programs at the high-school level largely for 

exploratory purpose? will require much less experienced time than laogr^ms at 

the post-high school level which lead directly to the establishment of studei'ts 

in specific and perhaps complex occupations. The allocation of time should bo 

determined after careful consideration of the objectives outlined for the pro­

gram. It is possible that one semester of time may be sufficient for certain 

student^! work experience while in training, but others will need the equiva­

lent of one-half time devoted to work experience for the two-year period. The 

allotment of '*ime cannot be done until the complete program has been planned 

and the specific objectives have been determined and subdivided by interests, 

attitudes, understandings, skills, and abilities to be attained. Sufficient 

time should be allotted for occupational work experience, but care should be 

taken to avoid rnnecessary repetition or duxi routine activities which have 

no training value. The Mississippi State Yian requires that cooperative work 

-65-



mtfKKKSfiKf^i^iif'iff^smmmmmmimmm^ ^»Hip 

experience programs be developed for non-farm occupations related to agriculture, 

and the time devoted to occupation&l york experience shall not be less than 

that devoted to the in-school vocational instruction. 
••• .. • 

The question arises as to whether the training should be provided in one 

business or industry or in two or more locations. Uhere wide differences exist 

in responsibilities^ it may not be advisable for trainees to receive e ?eriencc 

in more than one location; Continuity of the training program, however, is fac­

ilitated by having the program in one location, and under one instructor. It 

may be necessary to increase the allotment of time in case the experience is to 

be had in more than one location. 

Wide variations in the amounts of time allotted to occupational e^nerience 

are found among post-high school programs. In some cases arranganents arc rnrdc 

to have the students in the classrocms for a half-day period and approved agrl-

c^il'zural businesses and industries during the remaining half-day period. In 

some cases the formal classroom work is ccHopleted during one semester and the 

students are placed with businesses and industries for full-time employment 

during the second semester. The plan is repeated in case of two-year programs. 

Since the complexity of the occupation determines the amount of time to be 

allotted for employment training, it is important that each individual occupa­

tion be considered and evaluated separately. The lack of uniformity among 

training programs frOTi the standpoint of allotment of time for occupational ex­

periences may be an asset rather than a liability. 

Le??al Aspects. • 

There are federal and state laws concerning labor that must be considered 

in planning occupational experience programs in certain kinds of businesses and 

industries. Most states have child labor laws. (See Appendix A.) 
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Ihose agricultural occupations that are closely related to trade organiza» 

tlons or trade unions must be coordinated so that occupational experiences would 

be provided in such a manner to meet the standards of organissations involved. 

In some cases, it will be necessary to have the licensing of wage earners* 

It is not likely that trainees will need to be licensed* They, however, should 

become familiar with the process. 

Each wage earner will need to obtain a social security number and report 

this nuober to bis empl<̂ er«. In most cases the employer must also withhold 

social seoority and income ttxs. payments. 

WorkBien*s compensation laws provide for some income protection for workers 

during periods of «siiempl(̂ m̂ent and for workers who are injured. It is import­

ant that employers as well as trainees are familiar with the provisions of 

these laws. 

Since the trainees will be employed outside the school facilities and in 

many cases will be transported from the school to the places of employment, 

certain legal questions may arise concerning responsibility in case of accident.-

of individuals going to or coming from employment. There may be questionsrklito 

concerning the status of insurance purchased by the school or by the student, 

as applied to students who are engaged in ocimpational experience programs. 

Aaainistration of Occupational Experience Programs. 

The administrative setup will vary greatly with the size of the school 

district and the mmber of occupational experience programs sponsored^ In 

large high schools, a director of vocational education may be directly r<%-

sptmsible to the superintendent and school board for the a(&ninistration of the 

occupational experience program in off-farm agricultural occupations. He, in 

turn, may delegate certain responsibilities to a coordinator of occupational 
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experience programs, or to the teacher of vocational agriculture or both. In 

some cases the distributive education, trade and iridustry, and vocational agri­

culture coordinators may administer the program jointly. As mentioned previous­

ly, it would be very desirable to have an advisory committee or council to 

serve in providing advice related to policies and program development, in most 

schools in Mississippi for the present, the regular vocational agriculture tea­

cher will have this responsibility. 

The number of trainees should be limited to the demand for persons in the 

occupations available and to persons who are most likely to qualify for place­

ment in the available occupations. In some cases, a selection committee may be 

advisable. In other cases, a teacher of vocational agriculture may assume 

this responsibility. I^ile in other cases, the trade and industry, distributive 

education, and/or business education personnel may jointly make the selection. 

Carefully designed job-operation sheets9 carefully selected texts, and 

training outlines should be made available during the occupational experience 

period of the training. Some competencies may be developed in the school at 

the same time the individual is developing other competencies in the place of 

agricultural business and agricultural industry. The program should be conducted 

in such a manner that a student at all times will be cognizant of the progress 

that he is making and the opportunities that lie ahead* 

A very important function of administration will be the providing of on-

job supervision. Periodic visits to the training station to coordinate the 

related class instruction; to;^atuate-traini|igfBrogc9Ss;'«td .iraj«:ovfe.:relation-

ships between,theischdol..and.the .coordinator; and to develop better on-job 

training must be provided for. In some occupations, this supervision may log­

ically be done by tha vocational agriculture instructor* In other occupations, 
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all or part of the supervisory visits may b6 made, by the coordinator for occu­

pational experience programs or by instructors - in trade and industry, or dis­

tributive education* In most cases the teacher of vocational agriculture is 

beist qualified to do this job* In other cases, however, it will be advan­

tageous to use the services of personnel in other areas of vocational educa­

tion. 

One visit per week may be a desirable goal* In some cases, visits may 

be necesaary more often, particularly if problems between the trainee and the 

employer arise* In most cases, visits made at two-week intervals are suffi-

cient for most training programs* The more efficient the instructor in the 

place of business is, the less often supervisory visits may be needed by the 

school personnel* The amount of time allotted for each visit will vary greatly 

with the type of training station, the competence of the instructor, and the 

competence of the trainee* 

Sufficient time should be available for the vocational agriculture in­

structor or other supervisory personnel to evaluate the job that the individual 

is doing and tc help the trainee in the solution of problems that exist* Some 

time should be available for use in developing relationship between the school 

and the employer. The supervisor should inspire both the cooperating teacher 

in the employing establishment and the trainee* The supervisory visits should 

provide inspiration to the vocational agriculture instructor also* 

Careful records should be kept by both the student and the employer of the 

progress of the trainee* These records should involve not only a record of 

time arrival, time of leaving the business, total hours of employment, specific 

jobs completer, but also some measure of the quality of work done by the trainee^ 

The French-Bray Printing Company publication, "Records of Supervised .:.?; , : . -
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Occupational Experience and Training in Vocational Agriculture**, has much po­

tential for student use or may serve as a guide in developing a record book 

for use in our State* A recer̂ t publication by Interstate Printers and Pub* 

lishers of Danville, Illinois entitled **A Study Guide for Placement Employment 

Programs in Agricultural Businesses and Industry** also has much potential* 

These publications or other publications developed to meet our specific needs 

will aid materially in administering and implementing the occupational ex* 

perience program* 

Evaluation* 

Evaluation is very important in all educational programs. It is especially 

important in agricultural occupational experience programs since in most cases, 

the programs being established are in a sense pilot programs* We have had 

very little experience in evaluating this type of training in vocational agri* 

culture* As a result, we will need to evaluate carefully these programs as 

they are being conducted so that changes can be made to sake them sore effective« 

Evaluative instnmients will need to be developed in order to have evaulations 

of the program made by the cooperating employers, the students, the adminis­

trators, and perhaps by members of the advisory comnittee* Evaluative criteria 

established should be in line with the objectives of the program* Instruments 

can be developed to determine the extent jto which each of the interests, atti­

tudes, understandings, skills, and abilities are developed by the trainee* In 

part, the evaluation of the program can best be aade in terps of the percentage 

of the trainees who completa the course and the occupational training of the 

effectiveness of the program would involve the success and progress of these 

trainees in their new position* 

Evaluation must be done continuously* The vocational agriculture L.,'":. 
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iactcuctor will need to maintain a close follov-up of the individuals who finish 

ove^ a period of years* 

In addition to evaluation of the effectiveness of the program in the 

training of prospective employees, evaluation needs to be made of the specific 

methods and procedures used in conducting the agriculture', occupiitional train­

ing program. The ammtnt, length, and type of experiences included in the pro** 

grsm should be evaluated as well as the use of team teaching* The question of 

course content in vocational agriculture one, two, and three should be answer­

ed* Information concerning the possibilities of having farm and non-farm 

trainees in the same classes should be determined^ The FFA program of work, 

as related to the occupational experience program must be carefully evaluated. 

In comnamities where the major objective of vocational agriculture will be to 

prepare individuals as workers in production agriculture, the effect^of the 

ccv-.:,pational experience program on the preparation of students for this phase 

of agriculture should be carefully evaluated* Factors cansing enrollment to 

increase or decrease should be determined as well as factors related to dro?" 

outs of students ̂ o enroll* Careful evaluation will need to be made concern­

ing the effectiveness of advisory comoitties and councils* 
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SECTION VII 

1£ACHIN6 RELAXED INSTRUCTION 

Related instruction will be of two types: A core of comnon general re­

lated instruction which will be presented to all students regardless of the oc­

cupation in which they are working, and instruction related to each specific 

job on which the different students will be working* 

In the teaching of general related instruction all the various methods 

and techniques oomBcm to the teaching of regular vocational agriculture may be 

used. Following is a list of possible i.̂ pics that could be taught in the core 

of comnon geeeral related instruction* In most instances additional topics 

will be covered. 

1. Becoming familiar %iith the agricultural occupations training program. 

2* Determining the importance of agriculture in the conmunity* 

3. Choosing a career. 

4. Applying for a job. 

5. Developing desirable personal traits® 

6. Parliamentary procedure. 

7. Budgeting your income.. 

8. Saving and investing. 

9. Taxes. 

10. Labor Unions. 

11. Employer-employee relationships. 

12. Your personality. 
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13* Business forais and documents* 

14* Social and business etiquette* 

15* Business ethics* 

16* Social security^ income tax» vitholding, fringe benefits, etc* 

The specific related instruction has po do with the inforii!tation and know* 

ledge needed for competency in skilled occupations* Since each student will 

be covering different material involving different occupations^ giroup teaching 

techniques may be more difficult to employ* Individualized instruction must 

be used more frequently so that the needs of each student can be met* Most 

of this will done through individualized supervised stuffy* Since vocational 

agriculture instructors are fcrailiar with the use of this technique, no fur­

ther explanation is needed* 

"Sie material which a trainee studies during the specific related instruc­

tional period will be determined from the training plan and should be correla­

ted with the on-the-job work in which the student is engaged* 

A student study guide should be developed for each occupation in which 

training is offered* In some cases these hove been developed by other states 

and are available for a nominal fee* Perhaps the best source for training pro­

gram guides is *^e Center for Research' and Leadership Developoent in Vocational 

and Technical Education,** The Ohio State University, 980 Kinnear Road, 

Columbus, Ohio 43212* 

The trainee study guide should contain k ^ questions, probleiî  and •ther 

assignments to enable the trainee to become fasiliar with the information which 

the training plan lists as being pertinent to the on-the-job training* Ifae 

stud7 guide should also list the references and, inr;>some cases, present basic 

information so that the trainee may comprehend the material by working on an 

individual study basis* 
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The cî lQiyMMit of a stodeat in a job does 9r\ nscesscrily imure tiist the 

sta^tent « iU reeeive traisdlog and tiitt the caqperieace WflUbe edi^atioiiai in 

satare. A.desirable soope^ative oeeapaticmsl esperieaee prograa consists of 

deliberate efforts to prepare a stodeat far spesific job conpetehre. It in* 

eladss a direct pr^ression of j ^ experiences, operatioos, or procMses* 

Ihe voestionSl agrloiltisre teacher«coordiaator has the responsibility of sceiag 

that the nork aceonp'llabBd. by stndeats placed in coopsrati^ie«o^pstiooal ex* 

psrieace prograas i s educational in nature and not s«re work ei^aienee. lb 

inrare that tiie stodnt's OM*tiie«job o^erienee v i l l be truly edncaticnai, a 

traiaiag plaa aost be developedr 
* -

The traiaioB plan coasista of a listiag of i ^ aetivitiea in nhidi the 

stndei^ sboold be easi^ted idiiia woskias ̂  ti>* tralniog atation. Opposite this 

there ^leald be a listii^ of the sobject ss^ter tiiat shoold be dsslt vith 

ia the T.'elated instroetion at school^ Space is ptoslded so that a record of 

progreat csn be kept of the ott»tiie»j6b experiences aad a grade er coivletion 

•srk can be ̂ recorded for the related iaatmetion. All aetivitiea considered 

essential to the occopatiooal training shoold be indoded in the trainiag plan* 

Pttrsose and valne of trainiaa nl< 

Ihe priaary pospose in develi^ing a trainiag plan is to deteceine in 

advance of the training progran idiat activities the stodeat is to participate 

ia vhile on the job. this thea serves aa a goide to those intolved in tiie train* 

ii^ to see that those ei^erieaces are provided. Ihe vocatioaai agricaltore 

comrdiaator aad snployer ahoold refer to the training plan freqasntly, addii^ 

certain that the studeat^leamer is reeeiviag the experiences previoosly agreed 

upoa. -74-
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The training plan is especially valuable to the teacher*coordinator. It 

enables him to understand job requirements and specifications; to determine the 
• ' i 

value o£ a training station; to help select students for specific occufations; 

and to compare the proposed on«the*job experiences with those actually being 

practiced. 

Tl.rough the training plan the trainee knows trhat will be expected of him. 

He can then better understand the objectives and scope of his chosen occupation. 

Training plans remind employers of the breadth and depth of training that is 

to be provided the trainee. It is also most valuable to an employer to know what 

related instruction is being provided for the trainee at the school. 

Developing individual training plans 

A training plan should be developed for each student placed in cooperative 

occupational experience. This plan should be based upon the ability of the 

student, the type of occupation, the conditions at the training station, and the 

leagth of the occupational experience period. 

Training plans should be developed cooperatively between the teacher-coor-

din?vl-3r and the employer. In some cases, experience may be gained by students in 

occupations which are not completely familiar to the teacher-coordinator. The 

necessary information should be obtained through personal interviews with the 

employer or the person responsible for the on-the-job instruction. When tte-

vel&ping training plans;-^t^tev^fdllowing procedures should be kept in mind: 

1. Thoroughly explain the need and value of training plans before involving 
2:he employer in their development. 

2. Let the employer look at samples of training plans which have been com­
pleted. 

3. Do not expect the employer to prepare the actual plan. The teacher-
coordinator should assume the responsibility for the preparation of the 
final plan after suggestions and recoimnendations have been made by the 
employer. 

Some examples of training plans for farm tractors and farm machinery job 

titles are shown on par,es 76-81. 
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FARM TRACTORS AND MACHINERY AREAS OF OFF-FARM AGRICULTURAL OCCUPATIONS 

PLANIUNG AN ACTIVITY PROGRAM FOR DIFFERENT JOB TITLES 

. JOB TITLE: Mechanics Helper 

A, Outline of in̂ itruction to be given in school. 

!• Basic principles of internal combustion engines. 
2. Fuel system, basic components and function. 
3. Lubrication and its essentials. 
4. Functions and parts of cooling systems. 
3. Basic principles 6£ the electrical system. 
6. Bas7tf principles of velding. 

a. ^fys 
B. £lecj!ric 

7. Shop safety. 
8. Identification and use of hand tools. 
9. Disaasemble and clean parts to be overhauled. 

B. Outline of instruction to be given in the business establishment. 

Identify, recognize, and observe component parts of the engine and their 
functions. 
Observe sonstruction and operation of the engine. 
Servicing air cleaner. 
Clean and adjust carburetor. 
Check and service fuel lines. 
Flush crank case. 
Service oil filter. 
Selection ol lubricants and use. 
Flushing and cleaning radiator. 

lOy Adjust and replace fan belt* 
11. Selection of coolant and use. 

Check for leaks and repair. 
Check thermostat. 
Adjustment, maintenance, and repair of small gasoline engines. 
Welding 
a. Gas 
b. Electric 
Practice shop safety. 
Clean^ store, and proper use of handtools. 

2, 
3, 
4, 
5, 
6, 
7, 
8. 
9. 

12. 
13. 
14. 
15. 

16. 
17. 

JOB TITLE: Utility Man 

A. Outline of instruction to be given in school. 

1. Importance of clean working conditions. 

2. Importance of good personal appearance. 
3*. Hand-tool identification and correct use. 
4. Preparation and cleaning of equipment for major overhaul. 
5. Importance of the appearance of the building and grounds. 
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6e Shop safety« 
7* Basic fundamentals of welding* 

a* Gas 
b. Electric 

B* Outline of instruction to be given in the business establishment< 

1* Clean building and working area* 
2* Dress appropriately for work. 
3* Clean and store handtools in proper place* 
4* Steam clean tractors and equipment* 
5* Care for grounds and outside equipment* 
6* Clean and arrange equipment on display* 
7* Practice safety* 
8* Welding simple Jobs* 

a* Gas 
b* Electric 

JOB TITLE: Set-up and flelivery Man 

A* Outline of instruction to be given in school* 

1* 
2* 

3* 
4* 
5. 

6. 
7. 

Interpretation of aet-«p Jiagraras and set-up manuals, 
Importance of proper delivery* 
a* Contact with customer and importance* 
b* Effective communication* 
Hand-tool identification and use* 
Selection and use of proper lubricants. 
Importance of proper tire inflation* 
a* Air* 
b* Liquid* 
Shop safety, 
Basic fundamentals of welding* 
a* Gas 
b* Electric 

B* Outline of instruction to be given in business establishments, 

• • \ 

f. r 

If-

1* Use set-iip manual in setting up equipment* 
2* Proper assembly* 

a* Double check all bolts, cotter pins, etc* for secureness* 
3* Make delivery with proper instructions* 
4* Use hand-tools propetly 

a* Clean and store hand-tools properly 
5. Refer to operator's manual for checking the following: 

a* Crankcase oil 
b* Front-wheel grease 
c* Transmission and differential grease 
d* Hydraulic system oil 
3* Check and service air cleaner 

6* Check tires for proper inflation* 
7. Practice safety* 
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8. Welding 
a. Gas 
b* Electric 

. JOB T1TI£: Mechanic 

A* Outline of instruction to be given in school* 

h 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Basic principles of internal combustion engines. 
Fuel system and basic components and function. 
Lubrication and its essentials* 
Functions and parts of codling system* 
Functions and parts of electrical system* 
Functions and breaddown of geartrain* 
Proper adjustment of brakes* 
Proper adjustment of clutch* 
Welding. 
a* Gas 
b* Electric 
Shop safety* 

B* Outline of instruction to be given in business establishment. 

1* Completely overhaul one engine* 
2* Check clutch assembly and overhaul* . 
3* Check and repair or install cooling system* 
4* Check electrical system* repair and install* 

a* Generator 
b* Starter 
c* Battery 
d* Distributor 
e* Voltage regulator 
f* Wiring layout. 

5* Check and install spark plugs and wires* 
6* Check and replace coil* 
7* Clean, check, and install fuel system* 
8* Clean, service, and install air cleaner* 
9* Check transmission and differential, replace parts, etc* 

a* Bearing weas 
b. Gear.;.wearc 
c. Check and repair brakes 

10* Replace oil and grease according to operators manual* 
Front wheels 
Srank case 
Transmission 
Hydnaulic system 
Rear axle bearing and seals 

11* Check and reapir hydraulic system* 
12* Welding* 

a* Gas 
b* Electric 

13* Practice safety. 

ao 
b. 
c* 
d* 
e* 
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JOB TITLE: Shop Foreman and Assistant Shop Foreman 

A. Outline of instruction to be given in school. 

1* Acquaint student with working knowledge of the following: 
a* Utility engineer 
be Set«*up man and del:^very 
c. Mechanic trainee 
d» Mechanic 

2« Importance of service to the custenner* 
3. Importance of making work order* 
4« Importance of supervision to all shop personnel* 
5* Importance of planning and organizing jobs* 
6* Importance of acquiring knowledge of the operating policies of the business. 

B* Outline of instruction to be given in business establishment. 

1* Meet customer and make job order* 
2* Scheduling of work for all personnel* 
3* Practice and promote safety* 
4* See that jobs are completed on schedule* 
5* Check all completed jobs before delivery is made to cust(imer* 
6* Be a good service salesman* 

. JOB TITLE: Parts Trainee 

A* Outline of instruction to be given in school* 

1. Importance of clean and order 1̂ ' working conditions* 
2* Importance of good personal appearance^ 
3* Importance of quick and efficient service to customer* 
4* Importance of parts inventory* 
5* Importance of knowledge of parts and co-zrelated parts* 
6, Importance and use of parts book and price book* 
7* Importance of writing .legibly* 
8* Be honest* 

B* Outline of instruction to be given in business establishment* 

1* Keep parts and area clean and orderly* 
2* Dress appropriately* 
3* Give quick and efficient servive* 
4* Keep inventory of parts and order as needed. 
5* Learn to uss parts and price book. 
6. Make display of fastnoioving parts. 
7* Check incoming parts and properly store* 
8* Check and order parts ahead of seasonal work* 
9* Make all tickets * legibly. 
10* Practice honesty. 
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JOB TITLE: farts Han 

A* Outline of instruction to be given in school* 

1* Acquaint student with same knowledge as parts trainee* 
2* Importance of a correct inventory* 
3A Importance of work experience* 
4* Importance of training trainee* 
5* Importance of reporting customer complaints* 
6* Importance of assuming all responsibilities* 
7* Honesty* 

B* Outline of instructions to be given in the business establishment* 

1* Responsible for keeping parts and area clean and orderly* 
2* Responsible for quick and efficient service* 
3* Responsible for adequate inventory* 
4* Responsible for corrê t̂ use of parts and price book* 
5* Responsible for advertising and displaying parts to increase sales, 
6* Responsible for all parts orders* 
7* Responsible for part^ sales and receipts* 
8* Maintain good public relations* 
9* Practice safety* 

10* Practice honesty* 

i-J JOB TITUS: Sales Trainee and Salesman 

A* Outline of instruction to be given in school 

1* Importance of personal appearance* 
2* Importance of knowledge of product* 
3* Importance of knowledge of adaptability of equipment to a farm* 
4* Importance of evaluating farmer's present machinery inventory* 
5* Importance of keeping prospect list opr-to~date* 
6* Importance of staying in touch with the farmers* 
7* Importance of quality prospects* 
8* Importance of mechanical background* 
9* Importance of salesman and other employees relationship* 

10* Importance of price quotation to prospective buyer* 
11* Importance of salesman and owner relationship* 
12*• Importance of personal qualifications* 

a* Honesty and dependability 
b* Leadership 
c. Self-control 
d* Business-like attitude 
e* Service minded 

B* Outline of instruction to be given in business establishment* 

1* Dress appropriate* 
2* Know the products to be sold* 
3* Work with experienced personnel to observe equipment for proper adaptation* 
4* Make inventory of equipment on several farms* 
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5« Make prospect list and keep up-to-date. 
6. Make visits to farmers periodically* 
?• Observe all prospects and their financial responsibility* 
8« Improve mechanical knowledge* 
9« Maintain good relationship with owner* 

10* Study and keep up-to-date on price books* 
11* Observe and practice these quality traits: 

a* Honesty and dependability 
b* Leadership 
c* Self-control 
d* Business-like attitude. 
e* Service minded. 
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SECTION VIII 

SELECTING TRAINING STATIONS FOR COOPERATIVE WORK EXPERIENCE 

One of the most important factors in determining the success of the coopera> 

tive work experience program is the adequacy of the training station at which a 

student is placed for on-the-job instruction and experience. It is imperative, 

therefore, that definite consideration be given to the selection of training 

stations before students are placed for occupational experience. The survey of 

the agricultural businesses and firms in the community, explained earlier, should 

provide a good list of possible training stations. Information gained from 

the personal interviews or knowledge already possessed by the vocational 

agriculture teacher-coordinator and consulting committee members should provide 

sufficient basis for determining whether possbile training stations ioeet the 

desired criteria. 

Criteria for §e^QCt±tiR Training St?tfc7:ons 

The following items should be used as criteria in selecting training statioxk^: 

!• !^2!^ 2i occupation. The training station should provide experience in an 

occupation that requires some knowledge, understanding, and skill in 

agricultural subjects, 

2. Opportunities for rotation. The training station should provide a wide 

variety of experiences associated with the occupation for which the stu­

dent ±ti training. It should not ne just a routine work experience of a 

repetitive nature. 
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3. On-the-job supervision. The training station should provide someone capable 

of serving as an on-the-job instructor. This should be someone who is 

thoroughly competent in the skills and technical aspects of the occupa­

tion. He should be someone who is interested in the program and who will 

enjoy cooperating iA the training program, 

4. Working conditions. The working conditions of training stations should 

be safe and clean, with a good record of accident prevention. It should 

also present few, if any, conditioas that might impair the health of the 

workers. 

5* Reputation, The training station*:personnel should have a good reputation 

and be respected by the community as reliable business people. It 

should be a business that the community is glad to have within its 

boundaries, 

6. Business climate. The personnel in the training station should use ethical 

business practices and leave a favorable impression with the student. 

The firm should have a record of participation in civic affairs, and a 

favorable attitude toward the welfare of its employees. 

7. Stability of employment. The training station. should have-'a reputation of 

con^3^^i6f6&^ operation. It should have a record of few or no lay-offs, 

lock-QMts, close-downs, or extensive periods of curtailment. 

8. Hours of employment. The training station should be able to provide for 

a sufficient number of training hours at a time which is conducive to the 

employment of student workers, 

^^» Facilities and equipment. In order to provide adequate training, the 

training stations should possess adequate facilities and equipment and use 

up-to-date methods. 

10. Employer-employee relationship. The training station should maintain a 

good employer-employee relationship. Firms that make it a policy to train 



and promote their oim personnel score high on this point. 

11. Accessibility. Training stations should be within a reasonable distance 

from the school or act, • 3ible to the trainee• In some cases, the train* 

ing station may be outside the normal limits of the school area if the 

student has adequate transportation to and from work, and the training 

station rates high on other factors. In some cases where students are 

attending area schools, they can be placed in their local community for 

occupational escperience. 

12, ![Ja?.es. The training' station should be able to pay a minimum wage for stu­

dent workers based on that paid other employees of similar experiences and 

training. Jages of regular employees should be at least comparable to 

those paid in similar occupations in the community. 

Training Station Check Sheet 

The final selection of training stations can be facilitated by the use of a 

check sheet. The purpose of this sheet is to obtain a comparative rating of pos­

sible training stations. This sheet should list criteria to be considered when 

making the selection. The consulting committee can be very helpful in completing 

the check sheets on the different firms. 

Careful consideration should be given to each item on the check rheet. Any 

unusual situations should be listed at the bottom of the sheet under "Remarks." 

If a prospective training station is not selected, the reasons may be listed in 

this space and relayed to the employer. This may help correct deficiencies in the 

prospective training station so that it may be used in the future if needed. 

(An exfimple of a training station check sheet is shoxm in Appendix D,) 
(An example of a cooperating employer appraisal is shown in Appendix E .J 

-84-



fmmmmmmmmmmmmmimmmmmffiiiif'fiiiif''^^ 
"JW-'WTJryrfFtT*?w^ 

SECTION IX 

SELECTION OF STUDENTS FOR PIACEMENT IN TRAINING STATIONS 

It oust be realized tb^t the student is the most important element in a 

cooperative occupational experience program* Much of the success of the program will 

depend upon the calibre of the students enrolled* Students termed "of high 

calibre** do not necessarily mean those with outstanding grades, but refers to those 

students who possess the aptitude and qualifications required for success in a 

glvan occupation* The objectives of this program can be attained only when the 

student is capable and desires to receive training* There may be a tendency among 

some educators to gear the program toward students with low academic and occupa­

tional abilities, while the training for many occupations to be entered requires 

students to have desirable personal traits and above-average aptitudes. 

With the above considerations in mind, the need for a sound system for 

screening and selecting students beeomes evident. The vocational apriculture. teacher-

coor^incitor should plan a system that utilizes numerous activities and procedures in 

selecting students. 

Procedures for Selecting Students 

The following steps are suggested as a guide to follow in the selection of 

students: 

1* Make a general announcement concerning the program to all eligible students 

ac least two months before pre-registration for courses* 

2* Have all interested students complete an "application for enrollment form*" 

A sample form is shown in Appendix *F . 
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3« Kake arrangements with the school counselor to obtain various testi 

scores and other confidential information that is not reported on the 

application form. 

4. If sufficient tests have not been administered, the teacher-coordinator 

may wish to administer commercial tests or in some cases special 

interest surveys. These can determine the studentfs interest and abili** 

ties in specialized ateas such as sales and mechanics. Contact your 

school guidance counselor for obtaining this type of information. 

5. In most cases the teacher-coordinator will be familiar with the personal 

characteristics of possbile st^ents, since he would most likely have 

them in previous voaational agriculture classes. In some cases, however, 

the teacher-coordinator may have very little contact with interested 

students. If this be the case, it may be advantageous to have other 

teachers more familiar with the student, evaluate the personal charac­

teristics of the student. A sample teacher's rating form is Shown in 

Appendix G . 

6. Record the information obtained from the prevloux steps on a "Student 

Informatlonj.Sheet.** (See Appendix H .) 

7. Interview each candidate personally. This will help obtain information 

that has not been obtained in ai^ of the precious steps. 

Criteria for Selecting Students 

After the above steps have been completed, sufficient information should be 

available to make a final selection. The fl^llowipg criteria are suggested as 

possible points to be kept in mind when selecting, students* 

Occupational oblectlves. Students selected should have an interest in agricultural 

occupations for which the training program is designed, and in which adequate 

training stations will be available. 
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Parents* approval. Students selected should have their parents' approval to 

participate in the program. 

Ability and V7illingness to work. Students selected should have demonstrated that 

they are able and x^illing to work. 

A g ^ Host states have minimum age laxfs (usually 16) and»therefore, this must be 

considered >:7hen students are selected. Students selected should be able to meet 

the age requirements specified by local, state, and federal labor laws. 

(See Appendix A.) 

Scholarship. Students selected should have done well in school subjects related 

to the occupation in vjhich they will be trained. 

Attendance records. Students selected should have a minimum number of absences 

and tardinesses on their school records. 

Hours available for work. Students selected should be able to work the minimum 

required hours per week for the total training periods 

Transportation. Students selected should be able to have transportation to and 

from their training station. 

Handicaps. Students selected should not possess any handicaps which would prevent 

them from being hired by any employers in the available training stations. 

Personal characteristics. Students selected should have desirable personal char­

acteristics. This would include such items as character, loyalty, initiative, 

attitude, and personality. 

Placement of Trainees in Training Stations 

Perhaps the placement of qualified trainees in selected training stations is 

a rev/arding climax to the vocational agriculture teacher's effort up to this time. 

After a list of qualified trainees and suitable training stations have teen 

made, the next important step is matching trainees to jobs for the most effecti-ce 

training. It is believed that the final selection of the trainee for 

£ particular training station should be made by the employer. However, there are 

certain things that the teacher-coordinator can do to assist in getting trainees 

-87-



mmmmm mmmmm mmmm wmmmmmimmm 'mm' ^^JTUA'' •ei^i^-" T-^"^ 

PI 

properly placed in desirable training station, these are: 

1, Give the qualified trainees instruction on job classifications, employer-

employee relations and procedure in applying for job. 

2« Rate the eligible trainees for suitability for each particular job. 

3. Give the list to the proper employer and let him select the students he 

wants- to interview. 

4. If some jobs require-an application, form, guide the student in completing 

'̂ his.. form*: but .let. the atudehu ga$n the-experience .of actually complGtf.ns 

such a form* 

5. In some cases, the teacher-coordinator may wish to go with the student 

and introduce him to the employer. However, this depends upon the 

individual student. The- teacher-coordinator may wish to go with the 

student and introduce him,to the employer. However, this depends upon 

the Individual student* The teacher-coordinator from his knowledge of 

the student should know whether to tae this procedure or not. 

6. After the employer has had an opportunity to interview the students, 

the teacher-coordinator should assist him in his selection by furnishing 

him all the information available about each student being considered. 

This can best be done by letting him review the Student Information 

Shetit. The teacher-coordinator should refrain from giving his personal 

recommendations or -arbitrarily assigning a trainee to a training center. 

Remamber^ the final selection of the trainee should be made by the 

employer, unless circumstances are such that a cooperative arrangement 

be worked out for selecting trainees for certain establishments. 

PLACEMENT OF STDDENTS IN TRAINING STATIONS 

A concerted effort should be exerted by the vocational agriculture teacher* 

coordinator to insure that the interest of both the student and the employer is 
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considered when placing a student in a training station* Also parents should 

show their interest. 

One mistake the teacher-coordinator should avoid is arbitrarily assigning 

a student to a training station without involving the employer. Past experiences 

of some have shown that this may lead to an undesirable situation. First of all, 

students do not receive the actual experience of applying for a job under real­

istic circumstances^ and secondly, if for some reason the student does not do well 

at the training station,the teacher-cuurdinator must assume full responsiBility, 

When Should Students be Placed? 

Due to the variety of programs which offer training in off-farm agricultvril 

occupations, it is difficult to say when students should be placed in cooperative 

occupational experience programs. Some students will need to be placed in the 

summer before entering a class where related instruction is to be offered, ^^hile 

others will need to be in the class for a considerable period of time before 

they are placed in on-the-job training. 

Although it is sometimes difficult to accompolish, students should receive 

formal Instruction in as many areas as possible before they are placed for 

cooperative occupational experience. The type of employment will determine 

to some extent the previous instruction needed. For mast occupations it is 

desirable for students to be acquainted with the procedures of applying for a 

job, employer-employee relations, and a general knowledge of the nature and 

scope of the occupation for which they are preparing before they begin their 

on-the-job experience. 

How Should Students Be Placed? 

Although there are no definite procedures in placing students in training 

stations, there are certain practices that should be followed. The following 

practices are recommended as desirable procedures for the teacher-coordinator 
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use: 

1« Have more than one studetit apply for a job at a training station* This 

will enable the employer to have a choice and it will enable students to 

encounter a more realistic situation in that he knows that he is com­

peting for a position* Fair competition is the "spice of li£e." 

2» Have the student write a letter of application* This gives practical 

experience to the student and at the same time enables the employer to de­

termine if he wants to give the student's application further consid­

eration by having him complete an application form or attend a personal 

interview. An example of a student's letter of application is shown 

on ppge 92.. 

3* Help the student complete the application forms that the employer 

requires* If the employer does not require application forms, the 

teacher ̂coordinator may construct a sample form which students may 

complete for practical experience* These forms plus a personal data 

sheet may be given to an employer if he requires information in addition 

tp that obtained during an interview* An example of an application 

form is shown in Appendix I* An example of a personal data form is 

shown in Appendix J* 

4* Ask the employer to conduct a personal intertî iew with those students 

that meet his minimum requirements* This is excellent experience for 

the student and it enables the employer to determine which student he 

fel|l8 is best suited for the position available* Some specific helps 

concerning student-employer interviews are found on pages 93 and 94.^4 

5* As pointed out before, the final selection of the student to be placed in 

the training station should be made by the employer* This will en-

able the employer to have the same freedom attd responr.ibillty in the 

hiring of student-learners as for a regular employee* In many cases 
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the employer worke directly with the teacher-coordinator in that the 

teacher-coordinator will supply information concerning the students if 

the employer so desires* 

6. If a student is not selected for a job in one training station, he 

should then apply at another approved station which can provide training 

in an occupation that is available. This being realistic to live 

situations. 
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High School 
Vocational Agriculture Department 

(Sample letter of Application) 

BOX 100 
Farmville, V. S, A* 
September 20, 1965 

Mr* John McAhee, Manager 
Brown Farm Implement Co* 
340 Main Street 
Farmville, U. S« A, 

Dear Mr̂ ^ McAhee: 

Vtt. Andrews, vocational agriculture teacher-coordinator at Farmville High 
School, has informed me of a vacancy in the teacher and machinery parts depatt* 
ment of your firm* I would like to submit my name for consi^leration for this 
position* 

At present, I am a student enrolled in the vocational agriculture occupa* 
tions crainlng program at Famville High School and̂  therefore, will be availabl 
for employment after 2:00 p* m* on school days, and the entire day on 
Saturdays and during the summer* 1 do not plan to go to college, and I plan 
to seek full-time employment in an agricultural firm when I graduate* 

I have lived and worked on a farm all my life* Last summer I worked in 
the parts division of the Famville Tractor and Equipment Co* I have served 
as secretary of the local FFA Chapter and scholastically, I rank in the upper 
fourth of my high school class* 

I am interested In a career in agricultural machinery sales and recog* 
nize the value of being associated with a firm of your reputation* I would 
appreciate a personal interview with you at ^our earliest convenience so 
you may become better acquainted with my qualijtications* I will be available 
for an interview after 2:00 p* m* on school days and any time on Saturdays* 

I may be contacted at the above address or through Mr* Andrews at the 
high school* I am looking forward to your reply* 

Sincerely, 
i 

John Jones 
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Some Helps Regarding Interviews* 

The following is a sample of the type of information the teacher can 

give to help prepare students for interviews. 

Planning the interview 

Planning for a successful interview usually begins long before the inter-
the 

view, Afterytrainee knows the firm where he is to get his work experience, 

he is in a po&ition to do a little research. He should find out where the 

company is"located, who the manager is, what the company sells (including 

"brand name" products), its policies and organization. The trainee should 

ask himself how he can fit into the firm best. 

The teacher should emphasize the following in talking with the trainee-

about interviews. Before you leave for the interview, chebk your personal 

appearance. Dress smartly and neatly. Above all, be clean. Carry with you a 

portfolio or references and your personal data sheet. 

Nhen you enter the interview office, smile, and act naturally. The 

interviewer is interested in the real you. He will usually be an experienced 

person and will take the initiative throughout the interview. If he gives 

you a chance, offer special information about your interests and desires 

and your interest in the fdirm. Ask questions. Show interest and aggressiveness* 

Before the interview 

The following questions sho&ld be answered by the trainee before the 

interview: 

1. What kind of training do you really want? 

2. Where can you go to find such training? 

3. What qualifications are necessary to obtain such training? 

4. Does the firm hire persons without experiences for the kind of job 

*Adapted trcm the material for conducting pilot programs in off-farm 
agripultliral occupations in Kentucky. 
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5m How ttffii you* best* get the kind of experience you need? 

6* What do you know about the firm? 

7« Who is the one who does the employing? 

8« Are pou positive on the training you want? 

9« What kind of clothes should you wear for the interview? 

10. What references should you carry with you to the interview? 

11. Why is it important to arrive on time foi: your interview? 

12* Where is the exact location the interview will take place? 

During the interview 

The trainee should keep the following questions in mind and know tihat 

to do when the interview takes place: 

1, Should you shake hands with the interviewer? 

2* Should you smile? 

3* If you are introduced to the interviewer, what shouSd you say? 

4* Should you sit down immediately? 

5* How should you sit? 

6* Where should you put your materials that you have carried with you? 

7* If phe interviewer sits waiting for siou to speak, what should you say? 

8» If the interviewer asks questions, how. should you reply? 

9* If the interviewer makes no offer Df a training position, what should 

you do? 

10. If the interviewer makes an offer of a training position, what 

questions should you ask? 

After the interview 

Every interview should be followed with a letter of appreciation, thanking 

the interviewer for his consideration and reaffirming your desire to have the 

training position. The follow-up letter may express your interest^in the 

company, its products, or the kind of work involved. Remember that a 
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prospective employer has more to decide than whether or not the applicant will 

fit in with his firm; he must decide who will fit the job best, 

YOU MUST STAND OUT FROM THE REST. This fact alone should be enough to 

'convince you that you must be "on your toes" and sell yourself ewery minute of 

the time you spend wtth a prospective employer. Remember that you are not 

only competing with other applicants, but you are also competing with the 

standards of quality that every firm establishes. 
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SECTION X 

SmiHARY COOPERATIVE OCCUPATIONAL EDUCATION IN AGRICULTURE 

1, Age of Trainees 

The trainees must be 16 years o£ age or older to meet the requirements o£ 

labor laws £of.many.occupations*^ Trainees who will be 16 during the £irst 

6 weeks after the beginning of school may be enrolled. They can not, how­

ever, be employed under a student-learner certificate until they are 16 

years of ege* (See Appendix A and B*) 

2« Hours of Training 

Trainees employed in occupations governed by the U« S, Fair Labor Stand-

ards Act may spend as many hours at the trianing center as approved, provided 

these hours, plus tlie hours spent in- regular classes in school do not exceed 

40 hours per week» Sufficient time in training on the job is needed for 

instruction, observation, and practice to learn the various phases of the 

job* Normally, the trainees will spend five hours per day in school and 

three hours per day at the training center* When school is not in session 

on any school day, the trainee may work more hours than the student-learner's 

certificate authorizes, provided, however, the total hours shall not exceed 

eight hours per day* During the school term when school is not in session 

the entire week, the trainee may work additional hours, not to exceed 40 

hours* The trainee must spend as many hours on the job as he does in the 

vocational agriculture class* 

3* Selection of Trainees 

Trainees should be selected who are interested in preparing for occupations 
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which require knowledg;e and skills in agriculture* Trainees must be employ­

able; therefore,it is essential that selection he based on a carefully de­

signed procedure which takes into consideration such things as aptitude, 

interest, personality, work habits, etc« 

4. Wages PAtd Trainee 

Trainees must be paid for the time spent on the job at the training center 

at the same t&te as other employees of the same age or experience* The local 

Advisory Council may recommend minimums if not covered by minimum wage laws* 

Employers may obtain a Student-Learner Certificate allowing them to pay 75 

percent of the minimum wage for a portion of the training period* 

5. Length of Employment of Trainees 

Trainees must be employed in an occupation at the training center for enough 

time to justify the program* This may vary according to occupation, and the 

amount of training available at the centers. 

6. Travel of Trainees 

Trainee must be responsible for his own travel to and from the training 

center* Any training center approved shouid be within a reasonable travel 

distance from the school and the home of the trainee in order to reduce the 

amount of travel required* 

7* Individual Training Plan 

An individual training plan must be developed for each trainee* Both a 

course-of-study for his classroom related instruction and a training outline 

for his occuaptional on-the-job training at the training center is necessary* 

8. F.F.A, 

Boys enrolled in the agricultural occupations program are leigible for 

membership in the Future Farmers of America* . 
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RBUTED CZ<A3Sll00n XMStRUCnON IN AGRXCOtllRUa OCCOPATXOIIS 

i^ tw^th of T^e 

A minimum of one hour per day for related classroom instruction i s required. 

2. Course Content 

a* Instruction applicable to all agricultural occupations regardless of 

occupation pursued, will be provided. Such instruction will include 

such areas as: 

(1) Applying for a job 
(2) Employer relations 
(3) ZtUcB 
(4) tabor laws 
(5) Workman's Cijapendation laws 
(6> Social Security 

(7) Other 

b« Instruction will also be provided which is applicable to the individual 

traineds occupation which he is engaged. This instruction will be pri* 

marily individual study under the supervision of the vocational agri* 

culture teacher. 

3. Size of Classes 

Since the related 6ccupations program is new and will probably require more 

t^ tipe by the teacher than the regular ^ogram9it is suggested that fewer 

students be enrolled per class where related occupations students are en* 

rolled. A good many teachers are overloaded at present, Xn some schools 

consideration should be given to the employment of an additional teacher ̂ r 

teachers to assist with the expanded program. 

4. Class Schedule 

Cooperative occupations trainees may meet with the vo-ag classes as 

scheduled. 

3. facilities and Instructional Material 

a. The schoollnust provide satisfactory classroom facilities for this 

program. Xn most cases* the vocational agriculture department will be adapt* 
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able to provide the necessary facilities. 

b* The school must also be responsible for providing sufficient instruc* 

tional materials for the students. 

ON-THE-JOB TRAINING AT THE TRAININg STATION 

1. The length of training period will very, according to the type of occupation 

and offerings of the Training Station* 

2« The amount of time spent at the station can not exceed the difference be- . 

tween the total hours in school and 40 hours per week. 

3. On-the-job training must not be less than that spent in the vocational in-

school classes* 

TRAINING PLAN 

1* The Training Flan should be developed cooperatively by the person directly 

responsible for training the student and the agricultural teacher* 

2* The Training Flan should contain the basic knowledge, manipulative skills, 

and Abilities that the trainee shosld learn on-the-job and in the classroom* 

SUPERVISION OF TRAINEES AT THE TRAINING CENTER 
II I • « — — — • I — » • « « — - I — w « > — II 

!• By thc> employer 

The employer, or a person designated by the employer, will be respon­

sible for training bhe student at the place of business* He should assist 

in the developing of the training plan in order that no step, job, operation, 

or procedure is omitted* He is to provide instruction at the center in 

such a manner or method that will be understandable to the trainee* 
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2, By the teacher of vocatianal^ agrliciulture 

The pritnary role 6f the teacher will be to work clasely with the employer 

and/or the person directly responsible for training the student* He will 

make periodic visits to the training center to check with the business 

personnel and observe the student in training* The local school district 

should provide ample time for the coordination of the program* 

3* Start of training 

The occupations program cannot be started the day school opens like the 

usual vocational agriculture courses* Unless the students are placed at the 

traiitlng centers during the sunimer, there will be a considerable amount of 

confusion IB starting both the regular Vo-Ag classes and the occupations 

program at the beginning of the school term* On this basis, it is recouimcnded 

that students coiomence their training onrthe-job during the summer months* 

This will allow the students to be observed for a period of time to determine 

If the training at the center makes a suitable beginning and indicates 

progress* It will permit changes where it is evident that changes should 

be made before the regular school term begins* 
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APPENDIX A SUMMARY OF MISSISSIPPI CHILD LABOR UW—1960 

.̂ 

MINIMOM AGE 

The minimum age is 14 to work in any mill, cannery (except fruit or vegetable 

cannery), workshop (interpreted by Attorney General to include stores, factory, 

or manufacturing establishments* 

CERTIFICATES 

No employment-certificate system. (For work in establishments listed above, em­

ployer must be secure from a child between 14 and 16 parents' affidavit and 

certificate of school superintendent or principal stating place and date of 

birth, school grade attended, name of last school sttended, and teacher in 

charge.) 

AGE CERTIFICATES 

No provision. (For the purposes of the child-labor provisions of the Fair Labor 

Standards Act, Federal certificates of age are issued upon request by the Federal 

Issuing Officer, Wage and Hour and Public Contracts Divisions, U. S. Department 

of Labor, 145 Amite Street, Jackson.) 

HOURS 

8-hour day, 44-hour week, for children between 14 and 16 in any mill, cannery 

(except fruit or vegetable cannery), workshop, factory, or manufcicturing establish?* 

ment, or (by interpretation) in any store. Railroads and public service cor­

porations are exempted. 

10-hour day for all employees 16 and over in any mill, cannery (excspt fruit or 

vegetable cannery), workshop, factory, or manufacturing estaDlishmsnt, vith the 

following exemptions: (1) Cases of emergency; (2) Where public necessity requires; 

(3) Railroads or other public service corporations; (4) Es<tablishfflents handling 

or converting perishable agricultural products in .geasoft, -and w^iich^use^adt^IS 
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male labor only} (5) Overttoe pemit^^ t@ nak® one shorten workday per veek 

(30 minutas daily for the first 5 days of th@ ^seek^ e«ch additional time to be 

deducted from the last day of the weekd Persons dsapl.oyed at niglî  only n^y 

work 11 1/4 hours the first 5 nights (tf the week atid 3 3/4 hours on SatuMay 

night but 60 hours shall constitute a full week's work for such esaployees)* 

10*hour day, 60-hour week, for females in «ny lausidrŷ  millinery or dressmaking 

store, office, nerchantile^ establishment, telegra^ or telephone office, or 

in any other occupation not herein dnui^vated except (1) cases of emergency, 

(2) where public necessity requires, and (3) domestic service* 

! NIGRINQRK 

Prohibited from 7 pftU* to 6 a«m« for children under 16 in any mill, cannery 

(except fruit or vegetable caimery)* workshop, factory, or manufacturing es­

tablishment, or (by interpretation) in any store* Railroads and public service 

corporations are exempted* 

STREET 1RADE2 

No provision* 

MEAL. PERIOD 

No provision* 

AGENCY AUTHORIZED 10 ENFORCE CHILD-LABOR LAN 

Division of Occupational Health and Factory Inspection*- State Board of Health* 

Jackson, Mississippi* 

STATUS OP ILLEGALLY EMPLOYED MINOE.S UNDER THE WORKMEN'S COMPENSATION ACT 

Illegally employed minors are covered by the State compensation act, and the 

double compensation is provided In case of injury to minors under 18 employed 

in violation of the State child-labor law* The employer alone and not the 
I 

! •loa-
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insurance carrier shall be liable for such increased compensation. 

LEGAL REFERENCES. Miss. Code 1942 Ann., Recompiled 1952, Supp. 1958. Child 

Labor: sees. 6985-6993. Workmen's Compensation: sees. 6968.02, 6998.54. School 

Attendance: sees. 6221 through 6228 repealed by ch. 26, Laws 1953; sec. 6225-03. 
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APPENDIX B 

STANDARDS AND PROVISIONS FOR STUDENT-LEARNER CERTIFICATES* 

The following section is taken from the information guide and instructions 

for completing applications for student-learner certificates and from title 

29, part 520-Emplovment of Student-Learners, 

Under regulations established pursuant to both the Fair Labor Standards ^ct; 

and the Walsh-Healey Public Contracts Act, student-leairners may be employed at 

wages below the minimum wages established under those ^cts in accordance with 

certificates issued by the Wage and Hour and Public ContracJts Divicions of the 

U. S, Department of Labor* The employment of student-learner'* at special mini­

mum wages is subject to Regulations, part 520, issued under authority of section 

14 of the Fair Labor Standards Act. Section 50-201,1102 of the general regula­

tions under the Walsh-Healey Public Contracts Act recognizes the standards and 

procedures of Regulations, part 520, as applicable to the ussuance of certifi­

cates permitting employment of student-learners at special minimum wages in the 

performance of government contracts. 

1. Coverage 

The Fair Labor Standards Act applies to all employees (including student-

*Adapted from the Arkansas Manual on Supervised Training for Agricultural Employ­
ment. 
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learners) engaged in interstate commerce or in the production of goods for 

interstate commerce, including any closely related processes or occupation 

directly essential to such production, unless specifically exempt by some provi» 

sions of the act. The act also applies to employees (including student-learners) 

who are not themselves engaged in or producing ^pods for commerce but who are 

employed in certain large enterprises engaged in commerce or in the production 

of goods for commerce. Popularly knoim as the Federal Wage and Hour Law, this 

act establishes minimum wage, child labor, and maximum hours and overtime stand­

ards for employment subject to its provisions. 

The Wiildbi-Healey Public Contracts Act applies in general to all contracts 

entered into by the government for the manufacture or furnishing of materials, 

supplies, articles or equipment in any amount in excess of $10,000. This 

act requires the payment to employees engaged in the performance of such con­

tracts of not less than the minimum wage determined by the Secretary of Labor 

to be prevailing for the industry. In addition, the Public Contracts Act 

contains special provisions for safety and health standards, restrictions against 

the use of child labor and convict labor, and special provisions for the payment 

of overtime for work subject to the act. 

Special situations which may arise under these two acts are explained in 

section 2 of "On Completing Student-Learner Certificates." The Wsge and Hour and 

Public Contracts Division have available upon request bulletins en the coverage 

of these acts. If in doubt as to whether either or both of thi'.e e.cts î ppiy to 

a particular type of employment, a letter explaining your situa'cicn Ehr̂ uld be 

sent to the regional office of the division serving your area. 

2. Who Is A Student-Learner? 

As defined in the regulation, a student-learner is a student who is receiv* 

ing instruction in an accredited school, college or university, and who is em-
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ployed on a part-time basis pursuant to a bonafide vocational training program 

administered by his school, A bonafide vocational program is one authorized and 

approved by a State Board <Df Vocational Education or another recognized educa­

tional body. Theue programs must provide for part-time employment training sup­

plemented by and integrated with a definitely organized plan of instruction de­

signed to teach technical knowledge and related industrial information which is 

given as a regular part of the student-learner's course of study in the educational 

institution he attends. Such programs may be eigher retail and service occupations 

or in trade and industrial skills, 

3. Who May File? 

Whenever it is believed necessary in order to prevent curtailment of employ­

ment opportunities, application may be made fo.: a certificate authorizing an 

employer to pay student-learners special minimum wages below the applicable sta­

tutory (or wage order) minimum wage under the Fair Labor Standar«!3 Act or below 

a minimum wage determination under the Walsh-Healey Public Contrects Act. A separat' 

application on official forms furnished for the purpose must be *:i.led by the 

employer for each such student-learner. Parts of this appllce/cti -i are best 

completed by a school official, other parts by the employer, ?Jb3 nppropriate 

school official, the employer, and the student-learner must sign -.ha application. 

Before a certificate can be issued, the conditioas specified in section 520,5 

ef the regulation must be met, (See section 4 on •'Completing Student-Learner 

Certificates" for these conditions,) 

4. Where To File 

Applications must faa made on official forms supplied by the Divisions, 

The original of the completed application must be filed with the regional offices 

of these Divisions serving your area. The regional office serving Mississippi is: 
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U,S, Department of Labor 
W, H, P. C. Division 
Birmingham, Alabama 

A copy must be retained in the employer's files. Additional copies may be made 

available to school officials and to the student-learner. 

The field office for Mississippi is located at Jackson, Mississippi. 

5c When To File 

Applicjations should be filed 15 to 30 days in advance of the date the student-

learner begins his employment so that the Divisions can take action on the appli­

cation before employment begins. Certificates Cannot Be Issued Retroactively. 

When the student's employment opportunity might be lost by delay in obtain­

ing a certificate, section 520.6 (c) (2) if tijie regulation establishes a pro­

cedure for a temporary authorization. A description of this procedure appears 

at the top of the face of the application. 

6. Ap,e and Proof of Age 

Minors under 16 years of age are not eligible for student-learner certificates. 

Furthermore, in occupations declared to be hazardous by the Secretary of Labor, 

the student-learner must be at least 18 years of age. (Hazardous Occupations 

Nos. 5, 8, 10, 12, 14, 16, and 17, permit student-learner employment at 16 and 

17 years of age under certain specified conditions.) For information concerning 

child-labor provisions of the Fair Labor Standards Act, see Child-Labor Bulletin 

No. 101. 

For employment subject to the Walsh-Healey Public Contracts Act, male 

employees must be at least 16 years old and female employees must be at least 

18 years old. 
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In addition to entering the student-learner's birthdatc in item 3 of the 

application, the employer should obtain and keep on file an employment or age 

certificate showing the student-learner to be at least the minimum age for the 

occupation -in which he is employed* In 45 states, the District of Columbia, 

and Puerto Rico, State em|>loyment and age certificates are accepted as proof of 

age under the child-labor Provisions of the Fair l.abor Standards Act. (Such 

certificates also provide assurance that the employment is in compliance with the 

requirements of the state child-labor law«) In four states, Mississippi, Idaho, 

South Caroline, and Texas, where state age and employment certificates are not 

available, federal certificates of age may be obtained within the state from the 

Wage and Hour and Public Contracts Divisions* St>ecial arrangements have been 

made in Guam and Alaska* For information concerning proof of age in these areas 

consult the nearest office of the Wage and Hour and Public Contracts Division* 

7, Period of Employment Training At Special Minimum Wages* 

A certificate may *>e issued *only for that portion of employment trai.ning 

period for which special minimum wages below the minimum wages under the Fair 

Labor Standards Act or the Walsh-Healey Public Contracts Act are necessary* 

This period may not exceed the length of one school year unless a longer period 

is found to be justified by extraordinary circumstances which must be explained 

in detail at the time of the application* No certificate shall authorize employ­

ment training beyond the date of graduation of the student-learner* 

Employment training at special minimum wage rates during the summer vacation 

period will not generally be authorized* However, in exceptional cases summer 

employment training may be authorized when tt is ansinte^al part of the vocational 

training program* Requests for summer vacation employment must be accompanied 

by a statement explaining the extraordinary circumstances justifying this em­

ployment, including the number of hours per week for which special minimum wagas 
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are r^^^uested. 

In item 16 of the application, suow only the number of weeks of employment 

during which special minimimi wages will be paid. The beginning and ending dfites 

of employment shown in items 8 and 9 should coincide with this period. 

8* Hours of Wawk and School Instruction 

The term "hours of school instruction" applies to all hours spent by the 

student"learner in act 1 classes of school instruction and does not include) school 

hours spent in study hall, homeroom, and activity periods for which no academic 

credit is given. 

The combined hours of school instruction and employment training authorised 

under a certificate may not exceed 40 hours a week unless justified by extraor­

dinary circumstances* Such extraordinary circumstances must be explained in de­

tail in a statement submitted with the application. Hours at special minimum 

wages in addition to those authorized on a certificate may be worked provided that 

the total hours worked do not exceed: 

(a) 8 hours on any schooliday when school is not in session; 

(b) 40 hours An any week during the school term when school is not in 

session for the entire week. 

The em̂ l̂oyeL' shall note in his records the number of such additional hours and that 

they were worked because school was not in session. A Student-Learner May Not Be 

Employed In Any Week At BpecJ.al Minimum Wage Rates For Hours In Adf^ition To Those 

Authorized In The Paragraph Above. 

In it<^ 17 of the application, show only those hours of employment during a 

week for which you intend to pay wages below the wage detertaination minimum 

applicable under the Public Contracts Act. 
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9. Wage Rates 

The hourly wage rate shall not be less tha2i 75 percent p£ the applicable 

statutory minimum wage under the Fair Labor Standards Act* . It is suggested that 

consideration be given to the payment of a progressive wage schedule, parti­

cularly if a full year of employment training at special minimum wages is re-

quested. If a progressive wage schedule is proposed, the special minimum start* 

ing rate must not be less than 75 percent of the applicable statutory minimum. 

In item 18, show only those wages which are below the applicable minimum wage 

under the Fair Labor Standards Act. (This paragraph also applies to work sub­

ject to Public Contracts Act Wage Determinations.) See section 2 below. 
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APPENDIX C 

STUDENT-LEARNER CERTIFICATES 

1. Certificates 

The original copy of the student-learner certificate will be mailed directly 

to the employer. Two copies will be mailed to the appropriate school official, 

one to be retained for his records and the other to be presented to the stu­

dent -1earner• Applications Which Do Not Contain All Requested Information May 

Be Returned For Completion Before Action Is Taken. Studenf-learner certificates 

can be issued with a minimum of delay where the application provides the de­

tails requested. For additional information or application forms, coicmunicate 

with the regional office of these Divisions which serves your area. 

2. Speci al Situations Under the Walsh-Healey Public Contracts Act 

The general provisions of th?.s act are explained in Appendix B, Standards 

and Provisions for Student-Learner Certificates. The general regulations under 

the Public Contracts Act permit the employment of Student-Learners at wages below 

prevailing minimum wage determinations made under this act in accordance with 

the same standards and procedures as are prescribed for their employment at 

wages below the minimam wage applicable under the Fair Labor Standards Act. The 

provisions of Regulations, p.:rt 520 and the instructions in this guide apply 
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to student-learners employed in the performance of Government contracts subject 

to the Public Contracts Act« 

An employer who holds or who obtains a student*learner certificate issued 

in order to prevent curtailment of opportunities for employment under the Fair 

Labor Standards Act may employ the named student-learner in the performance of 

a Government contract subject to the Public Contracts Act at the authorized 

special minimum wage and in accordance with the terms specified in that cer­

tificate. 

An employer may not need a student-learner certificate in order to prevent 

the curtailment of employment opportunities under the Fair Labor Standards Act 

or his employees may not be subject to that act* In either case, an employer 

r'';:r£orming a Government contract subject to a minimum wage determination under ̂^ 

the Public Contracts Act mayi^ upon proper application be issued a certificate 

authorizing a special minimum wage rate not less than 75 percent of the mini-

m?jm wage determination applicable to the contract being performed. Employment 

under such certificates is subject to the standards and procedures of Regula­

tions, part 520* 

3. Compliance 

Certificates may not be issued if there are serious outstanding violations 

of a student-learner certificate previously issued to the employer or if there 

are serious violations of other provisions of the Fair Labor Standards Act by 

the ê iployer. which provide reasonable grounds to conclude that the terms of the 

certificate would not be complied with, if issued. Moreover, no certificate 
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permitting a wage lower than the statutory minimum under the Fair Labor Standards 

Act or a Public Contracts Act minimum wage determination will excuse non-compliance 

with the child-labor, overtime, or other, provisions of these acts or the regulations 

issued thereunder* 

A certificate may be withdrawn if it is no longer necessary to prevent 

curtailment of opportunities for employment or if the employer fails to comply 

with the limitations in the certificate or otherwise violates the act* 

4* Conditions Governing Issuance of Special Studefet-Learner Certificates 

The following conditions must be satisfied before a special certificate 

may be issued authorizing the employment of a student-learner at subminiraum wages: 

(a) Any training program under which the student-learner will be employed 
must be a bonafide vocational training program; 

(b) The employment of the student-learner at subminimura wages authorized by 
the special certificate must be necessary to prevent curtailment of 
opportunities for employment; 

(c) The student-learner must be at least 16 years of age (or older as may 
be required pursuant to paragraph (d) of this subsection); 

(d) The student-learner must be at least 18 years of age 4f he is to be 
employed in any activity prohibited by virtue of a hazardous occupation 
order of: the Secretary of Labor, (See Hazardous Occupations,); 

(e) The occupation for which the student-learner is receiving preparatory 
training must require a sufficient degree of skill to necessitate 
a substantial learning period; 

(f) The training must not be for the purpose of acquiring manual dexterity 
and high production speed in repetitive operationo; 

(g) The employment of a student-learner must not have the effect of 
displacing a worker employed in the establishment; 

(h) The employment of the student-learners at subminlTnura wages muot not tend 
to impair of depress the x;age rates of working stritidardt. totabliched 
for experienced workers for work of a like or compirrable character; 

(i) The occupational needs of the community or industry warrant the training 
of student-learners • 
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(j) There are no serious outstanding violations of the provisions of a 
student*leamer certificate previously issued to the employer, or ser­
ious violations of any other provisions of the Fair Labor Standards 
Act of 1938, as amended, by the employer which provide reasonable 
grounds to conclv ^^ that the terms of the certificate would not be 
complied with, if issued; 

<k) The issuance of such a certificate would not tend to prevent the dev­
elopment of apprenticeship in accordance with the regulations appli­
cable thereto or would not impair established apprenticeship stanciards 
in the occupation or industry involved; 

(1) The number of student-learners to be employed in one establishment 
must not be more than a small proportion of its working force; 

(m) The special minimum wage rate shall be not less than 75 per cent of 
the applicable minimum under section 6 of the Act; 

(n) No special student-learner certificate may be issued retroactively* 

5. Employment Records To Be Kept 

In addition to any other records required under the record-keepint^ regula­
tions, the employer shall keep the following records specifically relating to 
student-learners employed at subminimum wage rates: 

(a) Any worker employed as a student-learner shall be identified as such 
on the pay roll records, with each student-learner's occupation and 
rate of pay being shown; 

(b) The employer's copy of the application, which is serving as a tempora­
ry authorization must be available at all times for inspection for a 
period of 3 years from the last date of the employment of the student* 
learner; 

(c) Notations should be made in the employer's records when additional 
hours are worked by reason of school not being in session* 

6* Duration of Certificates 

A special student-learner certificate may be issued for a period not to 
exceed the length of one school year unless a longer period is found to be Justi« 
fied by extraordinary circumstances* No certificate shall authorise employment 
training beyond the date of graduation* 
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Questions Pertaining Vo The Application For and Certification Of Student, 
Learners 

Note: The reference in parenthesis refers to the section of Title 29 part 520 
of the code of Federal Regulation—•'Employment of Student-learners" 

1. In the average situation, for what period of time is a student-learner 
certificate issued? 

Ans. - for one school year only. (Section 520.8.) This is an appro­
priate 36 week period, consisting of 15 to 25-hour work-weeks^ 

2. What rate of pay is, applicable to the student learner's employment? 

Ans. « 75 percent of the applicable minimum wage, i.e., $1.25 per hour • 
- $.94 (Section 520.6 (b)) . 

3. Does the application for the certificate cons'iitute a temporary certi­
ficate? 

Ans. - Yes, if the application is correctly filed. The temjiprary au­
thorization become's effective the date the japplif.atipn is post-uurknd, 
S^ccion'ilO.e (c) (2) " ' ~" 

4. Can a student learner under 18 years of age work in some of the occupa­
tions declared as particularly hazardous for minors? 

Ans. - Yes. (Section 520.5 (d)). If a written agreement is on file as 
described in the Child Labor Bulletin No. 101, Page 9. 

5. May student learners work in any of the Hazardous Occupations without 
the exemption being granted? 

Ans. - No, There is no provision for this. 

6. Who does the Wage and Hour Division hold responsible for compliance 
with the Hazardous Occupations Orders and the terms of the certificate? 

Ans. - the employer. 

7. When school is not in session, how many hours may a student work, under 
the provisions of a certificate? 

Ans. - When school is not in session, the student may work a number of 
hours in addition to the weekly hours eriît'̂.d by the certificate: pro­
vided, the total hours do not e:cr,eed 8 h^^ai'ti in any one day or 40 hours 
in any week. (Section 520.6 (d) and (i>̂ }, 

8. How many copies of the application are ne.ceGo:iry and who gets them? 

Ans. - Four copies are made. One is gi-ren Co the student, one is given 
to the employer, one is given to the school^ and the original is sent 
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to the regional labor office* . . . 

9* How many hours may a student-learner work at his occapation? 

Ans. - The number of hours at work plus the number of hours spent in 
class at school must not exceed 40 hours per week* 

10* May a student-learner work under the provisions of a certificate during 
the summer months? 

Ans* - Yes r For example: if a student, learner begins his employment 
at the beginning of the spring semester (approximately January 1), his 
training may continue through the summer months, provided he has not 
graduated and provided the suinaer work is under the auspices of the 
teacher-coordinator• 

11* May a student-learner ride as a pass^ng.er in a vehicle getting from 
job site to job site? 

Ans. - Yes. If the student is not primarily engaged in loading or un­
loading the vehicle or as a driver or driver's helper, he may ride the 
vehicle* 

12* Is a student-learner under 18 subject to the Hazardous Occupations 
Orders, whether or not the employer is paying the minimum wage? 

Ans* - Yes—and if a student-learner is to be employed in a hazardous 
occupation that carries an exemption (i*e* Hazardous Occupations Orders 
No. 5, S, 10, 12, 14, 16, and 17,) there must be a written agreement 
on file as described in "II" under the heading "Student-Learner" of the 
Child Labor Bulletin No* 101 pp. 7-8* 
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APPLICATION FOR A CERTIFICATE TO EMPLOY A STODENT-USARNER 

The certification of the appropriate school official on the reverse side of 
this application shall constitute a temporary authorization for the employ­
ment of tlie named student-learner at less than the statutory minimum wage 
applicab].e under Hazardoua.Occupations Orders of the Fair Labor Standards 
Act of 1938, as amended, or at wages below the applicable Walsh-Hecley 
Public Contracts Act minimum wage determination, effective from the date 
this application is forwarded to the Divisions vhtil a student-learner 
certificate is issued or denied by the Administrator or his authorized 
representative, jj^^vMed the conditions specified in Section 520.6 (c) (2) 
of the Student-Leai^er llegulafcion (29 CF?. 520) are Sc.tisfied. 

PLEASE READ CAREFULLY THE INSTRUCTICKS FOR CC»1PLSTING THIS FORM 
PRINT OR TYPE ALL ANSWERS 

1. Name and address of establisltment 
making application: 

2. Type of business and products manu­
factured, sold, or services ren­
dered: 

3* Name and address of Student-Learner: 

Date of Birth: 

4. Name and address of school in which 
student-learner is enrolled: 

INFORMATION ON SCHOOL INSTRUCTION 

5. Number of weeks in school year 

6. Total hrs. of school instruc-
tion per week 

7. Number of hours directly re-
lated to em'oloy.T;ent training 

3. Proposed beginning date of 
employment 

9. Proposed ending date of employ 
ment 

10. Proposed graduation date of 
student-learner 

11. Are Smith-Hughes Act or George-
Barden Act funds used for this 
program? (yes or no) 

12. Was this program authorized by the 
State Board of Voc. Ed.? 

13. If the answer to item 12 is "No" 
give the name of the recognized 
local educational body which has 
approved this vocational training 
program: 

14. Outline the school instruction directly related to the employment training. 
(List courses, etc.) 

FORM WH-205 (10/63) ATTACH SEPARATE PAGES IF l^CESSARY 
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26. 

Information on employment 
15* How is employment training 

scheduled (weekly, alternate 
weeks, etc.)? 

16. Nimiber of weeks of ̂ ple^* 
ment trainl..^ at special 
minimtim wage 

'17. Number o£ hours of employ 
ment training a week 

training at special minimum wages; 

18. Special minimum Wdge(s) to be paid 
student*leamer (if a progressive 
wage scale is proposed, enter each 
rate and specify the periods during 
which it will be paid): 

19. Title of Student-learner occupation: 

20. Number of employees in this 
estabiisyafletit 

21. Number bf^'/experienced employees 
in student-learner's occupatioh 
shown in question 19 ' 

22. Minimum, hourly wage rate of 
experienced workers tn 21 

23. Is an age or employment certi­
ficate on file in this estab­
lishment for this student-
learner? (If not, see 
instructions) 

24• Is it anticipated that the 
student-learner will be employed 
in the performance of a Govern­
ment contract subject to the Walsh-
Healey Public Contracts Act? 

25. Outline training on-the-job (describe briefly the x̂ ork process in which the f 
student-learner will be trained and list the types of any machine used). 

Signature of student-learner; 
I have read the statements made above and ask that the requested certificate 
authorizing my employment training at special minimimi wages and under the 
conditions stated, be granted by the Administrator or his authorized represe 
tative 

27. Certification by school official: 
I certify that the student named 
herein will be receiving instruc­
tion at an accredited school and 
will be employed pursuant to a 
bona fide vocational training pro­
gram, as defined in section 520.2 
of Student-Learner Regulations. 

(Signature of School Official)Date 
Title 

(Signature of Student) (Date) 
28. Certification by employer or 

authorized representitive: 
I certify, in applying for this spec 
ial certificate, that all the fore­
going statements are, to the best of 
my knowledge and belief, true and 
correct. 

(Signature of Employer or Rep.)Date 
Title 
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APPENDIX D 

High School ' 

Vocational Agriculture Department 

CHECK SHEET FOR SELECTING TRAINING * STATIONS 

Establishment 

Date 

Address 

Phone No, 

FACTORS Poor Fair Good Very Good Outstanding 

Type of occupation 

Opportunities for rotation 

On-the-job supervision 

Working conditions 

Reputation 

Business climate 

Hours of employment 

Facilities and equipment 

Employer-employee relationships 

Accessibility 

Wages 

Remarks: 

Overall Rating: Outstanding^ Very Good_ Good 

Fair Poor 
(Note: Copies of this sheet may be obtained from the Ag, Ed, Dept,, Box 1419, 
State College, Mississippi on request. Also all other forms shown in the Appen­
dix may be ordered from the same source,) . C 
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High School 
Vocational Agriculture Department 

COOPERATING EMPLOYER APHAISAL 

Name^ Date 

Criteria Rating 

1 

1. Interested in helping students 

2« Successful in agri-business 

3« Able to get along with students 

4« Willing to cooperate with school 

5* Uses proper English 

6. Of good character 

7. Emotionally stable 

8. Able to explain ideas and concepts to students 

9. Familiar with vocational agriculture 

10. Familiar with the of£*£arm agricultural 
occupational experience program 

11* A member of agricultural, civic, or community 
organizations 

12. Motivated by high ideals 

13• Eager and hard-working 

14. Patient 

15. Tactful 

16* Open<*minded 

17. Willing to take time to work with students 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 

3 

3 

OVER-ALL RATING 

3 

3 

3 

3 

3 

3 

3 
T 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4 • Outstanding 
3 - Good 

2 - Fair 
1 - Poor 

i»i f* «*»«" 
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APPENDIX F. 

APPLICATION FOR ENROLLMENT IN VOCATIONAL AGRICULTURE OCCUPATIONS TRAINING 

Name _,Parents or 
Guardian's Name 

Address^ 

Age 

M^ tt*.;'tnu.M m 
Phone No* 

S2X Height. _̂  Social Security Number. 

Locetion from School 

Grade in School ^ Do you plan to go to college? Yes. No 

List the high school credits you have earned in Math English^ 
Social Science Science Agriculture Commercial^ 
Other 

Parents' Occupation - Father Mother 

What hobbies do you enjoy_ 

List the Clubs and Organizations to which you belong. 

Do you wear glasses? Yes No < 
Yes No • Do you have any physical handicaps? Yes 
the answer is "YesJ* please explain 

Will you have transportation to work? 
No . If 

L̂ .st the name of employer and previous jobs youhaveheld and the length of time 
spent on the job. 

Name of Employer Job Number of Months 

In what occupations do you prefer to receive training? First Preference^ 
_ ^ Second Preference . 

What types of work do you dislike? 

Will you be a'srailable for work: after school?. 
During summer months? 

What subjects do you need to graduate from high school?. 

on Saturdays? 

(Have your parents complete the following) 
_^ —«-...----»«-.—..̂ -..«.̂ «-.««« Has my permission to participate in the agricul­
tural occupations program. Signed by ^rent or Guardian 
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APPENDIX G 

High School 
Vocational Agriculture Department 

TEACHER'S RATING OF STUDENTS INTERESTED IN AGRICULTURAL OCCUPATIONS 

Date 

Student's Name Course 

Please rate the student on th( following traits: 

I; 

1 

Excellent Good Fair Poor 

Character 

Loyalty 

Initiative 

Attitude 

Resourcefulness 

Dependability 

Personality 

Achievement in your course 

Do you ie.ui. this stud€:nt is qualified to represent our school on a job? 
Yes No 

List any outstanding abilities or talents this student possesses. 

For what vocation do you feel this student is best suited? 

Does this student take orders and criticism well? Yes No 

WI\ich docs this student prefer: Mental activities Physical activities^ 

Other remr.rks: 
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APJSHDIX H 

STUDENT INFORMATION FOR AGRICULTURAL,OCCUPATIONS TRAINING 
(To be completed by teacher of Vo-Ag and kept in permanent record file) 

Date 

Name^ 

Age_ 

Parent's Name 

Sex Height Weight Social Security No,, 

Grade in school 

Location from school 

Parent's occupation - Father^ 

Plaii<.Co go to college? Yes^ 

Mother 

No 

Credits earned - Math. 
Ag Commercial 

Hobbies 

Days absent last year. 

Clubs and Organizations. 

Physical handicaps 

Previous work experience 
and Name of Employer 

English. 
Other 

Social Science Science 

Grade Average 

Transportation to work - Yes, •. No. 

Glasses? 

Job Months s 

Student Interests, 

Student Dislikes 

Occupations Objective 

I. Q. Tests (List each). 

Other tests Test Results 

Pareuts approve of participation in Agricultural Occupations program? Yes__ No. 

Availability for work after school Saturdays Summer 

Subjects needed to graduate. 

Miscellaneous information 
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APPENDIX I 

— > -̂ ^ High School 
Vocational Agriculture Department 

APPLICATION FOR EMPLOYMENT* 

Trainee Practice Form 
Vocational Agriculture Occupations Training Program 

PERSONAL INFORMATION 

Name 
(Last) 

Address 
(Street) (City) 

Social Security Number 

Peight. Weight 

(First) 

(State) 

Date of Birth 

(Middle) 

Telephone^ 

List physical handicaps if any:. 

1 
|la.'«2 you ever been seriously injured on a job? Explain^ 

Pid you receive compensation for the Injury? 

H;ve ycu aver been convicted in a court of law for any violation other than 
firf'î lic?̂  If so, explain? 

EDUCATIONAL BACK(310UND 

Public School Attended: Name of School City^ State 

Leadership Activities: 

l - 2 « 3 - 4 - 5 - ' 6 " ' 7 - 8 » 9 > 10 - 11 - 12 
(Circle number indicating highest grade completed.; 

SPECIAL SKILLS YOU POSSESS 

List your fields of training 

Machines you can operate 

*Adapted from the 1965 Workshop Reports of th© Ageictiltur;al Occt>patJi>n Institute 
held at Oklahoma State University, 
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Continued from preceding page 

OCCUPATIONAL EXPERIENCE 
(Start with your last position and vork to the first) 

I. 
Exact title of position Name and address of employer 

Reason for leaving 

Dates of Employment 

2-
Exact title of position 

From: To: 

Name and address of employer 

Reason for leaving 

Dates of Employment 

3. 

From: To: 

Exact title of position Name and address of employer 

Reason for leaving 

Dates of Employment From: To: 

(Name) 
REFERENCES 

(Title) (Business) (Address) 

Employer's comment 
wataiBBaiiMK i*Ji—" • » » » III J r BBBiWBWflafttaBiM—ggop 

mm, • 1 ^ ttmmmtm^wmiii ~»M,<* , t«»MMtM.MX :ssKB^ 
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APPENDIX J 

_______^,^__^,^______ High School 
Vocational Agriculture Department 

(Sample Personal Data Sheet) 

John Jones 
Box 100 
Farmville, U.S.A. 

Personal Information 

Age: 17 
Height: 5»9" 
Weight: 160 
Health: Excellent 
Telephone: 262-9038 

Job Oblective 

I wish to secure a position in retail selling of agricultural products. 
My first preference is farm machinery and equipment sales. My second pre­
ference is in the area of agricultural chemical sales. 

Note: State the kind of position you desire or the specific interests 
you have. Clearness of objective and clarity of expression are 
both important. State your interest fully but be as brief as 
possible. 

Educgtion 
High Schools Senior at Farmville High School 
Major: Vocational Agriculture 
Technical Skill: Three years vocational agriculture, with specific instruc­
tion in repair and adjustment of farm equipment and machinery, farm we.ld« 
ing, public speaking, parliamentary procedure, animal science, and crop 
science. 

Leadership Activities: Secretary of FFA, Treasurer of Sophomore Class, 
member of Student Council. 

Work Experietice 
Farmville Tractor & Equipment, Main Street, Farmville 
Worked in the parts department during summer of 1965. 

Jones Farm, Box 100, Farmv-lle. 
• Worked as a general farm worker on my father's farm after school and 
during the summers from 1960 to 1964. 

Note: Briefly list all the jobs or positions you have held giving the 
employer's name, address, title of job, and length of service, 

jin with your most recent job first. 
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Continued from preceding page 

References 
Mr. Neal Groves, Manager, Farraville Tractor & Equipment Co., Main Street, 

Farraville. 
Mr. Gilbert Andrews, vocational agriculture instructor, Farraville High 

School, Farraville. 
Mr. Claude Rolloff, Box 101, Farmville. 

Note: Obtain permission to use names. The following is acceptable if 
references are not listed: "Appropriate business and personal 
references will be furnished upon request," 
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APPENDIX K 

AGRICULTURAL OCCUPATIONS OTHER THAN FARMING AND RANCHING 

« 

To give an idea of how broad the field of related agricultural occupations 

id, we give a partial list of agricultural occupations other than fanning and 

r:.nching,classified by agricultural occupation families, 

I. FARM MACHINERY SALES AND SERVICE OCCUPATIONS. 

lOQ Blacksmith, welder, and general repairman 

101 Custom farm machine operator 
102 Farm machinery mechanic's helper 
103 Farm machinery mechanics 
104 Farm machinery service center foreman 
105 Farm machinery parts helper or clerk 
106 Farm machinery parts manager 
1C7 Farm machinery salesman 
lOS Farm machinery f ieldman 
109 Farm tire service operator 
110 Manager 
111 Assistant manager 
112 Office worker 
150 Other 

H , FARM SUPPLIES AND EQUIPMENT OCCUPATIONS 

200 Country store clerk 
201 Farm hardware and equipment store employee 
202 Farm hardware and equipment store manager 
203 Farm hardware and equipment store assistant manager 
204 Farm hardware and equipment store e€€ice worker (bookkeeper, clerk) 
205 Farm equipment fieldman 
206 Farm equipment serviceman 
207 Feed salesman 
208 Feed mill employee 
209 Farm cooperative service store employee 
210 Farm equipment and supplies salesman 
211 Truck driver for a feed mill or farmer cooperative 
212 Truck driver for a rural gasoline and oil distributor 
213' Truck driver for spreading bulk fertilizer 
250 Other 
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a. Dairying, dairy uanufacturing and processing 

300 Dairy herd supervisor 
301 Dairy plant employee 
302 Dairy plant manager 
303 DHIA tester 
304 Milk sanitarian 
305 ' mik' truck driver 
306 Other 

E^^B 

b« Livestock Marketing and Processing 

320 Butcher 
321 Meat department manager 
322 Livestock auction employee 
323 Livestock auctioners 
324 Livestock auction manager 
325 Livestock buyer 
326 Livestock deftler 
327 Livestock truck driver 
328 Slaughter house or locker plant manager 
329 Slaughter house or locker plant employee 
330 Stockyard employee 
331 Other 

c« Poultry Industry Occupations 

340 Egg grader 
341 Egg inspector 
342 Hatchery employee 
343 Hatchery manager 
3d4 Poultry and egg buyer 
345 Poultry debeaker 
346 Poultry processing plant manager 
347 Poultry processing plant assistant manager 
348 Poultry sexer 
349 Other 

: I 

^ 

d« Livestock Industry Occupations 
(Not elsewhere classified) 

360 Animal industry laboratory technician 
361 Animal industry laboratory assistant 
362 Animal industry laboratory veterinarian 
363 Apiary inspector 
364 Livestock disease control worker 
365 Veterinarian 
366 Veterinarian's assistant 
367 Other 
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IV. CROPS, F(«ESTRY, AND SOIL CONSERVATION OCCUPATIONS 

40(1 Cannery or processing plant employee 
401 Cannery or processing plant fieldman 
402 Field crop, fruit and vegetable InspeetAon employee 
403 Forester 
404 Fruit and vegetable produce buyer 
405 Fruit and vegetable employee 
406 Fruit and vegetable manager 
407 Grain elevator employee 
408 Grain elevator manager 
409 Irrigation ditch rider 
410 Lumberman or sawmill employee 
411 Sawmill employee 
412 Sawmill foreman 
413 Manager 
4|4 Soil conservationist 
415 Soli conservationist aid 
4)6 Soil conservation technician 
417 State or national forest employee 
418 VJoodsman 
419 Other 

V. (BKAMENTAL H(»TICULTDRE OCCUPATIONS 

501 City, state or national park employee 
502 Florist or flower grower 
503 Garden center employee 
504 Garden center manager 
505 Greenhouse employee 
5C6 Greenhouse manager 
507 Ci>li course superintendent 
508 Solf course employee 
509 Ground maintenance employee 
510 Landscape architect 
511 Landscape gardner 
512 Nursery employee 
513 Nursery manager 
514 Tree pruner 
515 Tree surgeon 
516 Other 

VI. WILDLIFE AND RECREATION OCCUPATIONS 

601 Fish warden 
602 Game bird propagator 
603 Game management employee 
604 Other 
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VII, FARM SERVICE OCCUPATIONS 

.4 

701 Artificial insemlnator 
702 Country butchers 
703 Crop duster 
704 Crop pollinator 
705 Crop sprayer 
706 Custom farm machine worker 
707 Farm appraiser 
708 Farm building painter 
709 Farm building renovator 
710 Feed and hammer mill 
711 Field supervisor (A.S.C.) 
712 Fruit caretaker 
713 Fruit sprayer 
714 Lime spreader 
715 Mobile bldcksroith shop operator 
716 Mobile repair shop operator 
717 Rural insurance representati\'e 
718 Rural real estate representative 
719 Sheep dipper 
720 Sheep shearer 
721 Other 

Will. AQIICULTURAL SERVICE OCCUPATIONS 

^ 

"sf 

801 Farm auctioneer 
802 A.S.C. field superintendent 
803 A.S.C« office manager 
804 A.S.C. checker 
805 Farm placement representative 
806 Farm advisory work, consultant 
807 Field representative for agriculture! marketing business 
808 Ag advertising 
809 Ag newspaper and magazine work 
810 Farm appraiser 
811 Farm organization staff person 
812 Agricultural economist 
813 Agricultural engineer 
814 Agricultural journalist 
815 Agronomist 
816 Agr-lcultur̂ l college instructor 
817 Entomologist 
818 Extension work-county agent 
819 Pathologist (plant) 
820 Rural sociologist 
821 Soil conservationist 
822 Vocational agriculture'instructor 
850 Other 
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VT 001 543 
Study of Selected 
Colleges. 

Curricula in Technical Education in Public Junior 

Guemple, John R. 
Texas Education Agency, 
Pub Date - Sep64 
MF AVAILABLE IN VT-ERIC 

Austin. Vocational Education Div, 

SET 22p. 

'^CURRICULUM, ^TECHNICAL EDUCATION, '''JUNIOR COLLEGES, 

Junior college courses, with hours per week and credit hours are 
listed for the following technologies--(1) air conditioning, 
refrigeration, and heating, (2) automotive, (3) chemical, (4) civil, 
(5) construction, (6) data processing, (7) drafting, v,8) electrical, 
(9) electronic, O O ) highway construction, (11) industrial, (12) 
industrial instrument, (13) law enforcement, (14) mechanical, (15) 
medical laboratory assistant, (16) medical x-ray, (17) 
metallurgical, (18) registered nurse, and (19) television 
production. The core curriculum common to most technical programs is 
included. The curriculums are representative of what junior colleges 
are doing in this field in various parts of the United States. (PS) 



K 

U.S. OEPARiHENT OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED 0 0 NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

.VOCATIONAX EDUCATION DIVISION-
TEXAS EDUCATION AGENCY, ' 

Aus t in , Texas 
/ 

O 

O 
Q 

' study of Selected Curricula 

in 

Technical Education 

in 

Public Junior Colleges* 

This study is intended as a suggestive guide in formulating plans 

for Junior College curriculum development. It is representative 

of what other Junior Colleges are doing in this field in v4.rious 

parts of the United States. 
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Core Curriculum 

These courses represent training needs common to most technical 

programs• 

K . >Technical 

English Grammer 

English Composition 

Communication Skills 

Technical Report Writing 

Industrial Psychology, Sociology or 

Introduction To Business Management 

Basic Science 

Technical Mathematics 

General Physics (mechanics, electricity, 

heat, light and sound) 

Other Requirements 

Orientation 

?h3 j.cal Education 

credit hours 

3 

3 

3 

3 

1 

L 

15 

12 

5 

Additional Texas Associate Degree Requirements 

History 

Government 

TOTAL 

6 

6 12 

44 

»-*sM/*v,iia?S 
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Air Conditioning, Refrigeration & Heating 

Technology-

Refrigeration Theory & Lab 

Industrial Refrigeration 

Air Conditionin,g<=̂  

Air Conditioning Systems 

Heating & Comfort Air Conditioning 

Air Conditioning Controls 

Air Conditioning Problems & Design 

Fundamentals of Drafting 

Pipe Drafting 

Architectural Drafting 

D. C. Electricity 

A. C, Electricity 

TOTALS 

Hours Per Week 
Lect. 

2 

3 

3 

3 

2 

2 

3 

0 

0 

0 

2 

2 

22 

Lab# 

3 

3 

3 

0 

3 

3 

3 

6 

6 

3 

•M^^SMi 

42 

Credit Hrs, 

3 

4 

4 

3 

3 

3 

4 

2 

2 

2 

3 

36 
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Automotive Technology 

Fundamentals of Drafting 

Internal Combustion Engines 

Automotive Electricity 

Carburet ion & Fuel Systems 

Automotive Ignition Systems 

Automotive Transmissions 

Engine Testing 

Automobile & Truck Chassis 

Welding 

Machine Shop Operations 

Automotive Servicing 

TOTALS 

Hours Per Week 
Lect, Lab* 

0 

2 

2 

2 

2 

2 

0 

2 

1 

0 

0 

6 

3 

3 

3 

3 

3 

6 

3 

4 

6 

12 

13 52 

Credit Hrs. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

6 

36 
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Chemical Technology 

Fimdamentals of Drafting 

General Chemistry I 

General Chemistry II 

Quantitative Analysis 

Qualitative Analysis 

Physical Chemistry 

Instrumental Analysis 

Differential Calculus (or Math Elective) 

Integral Calculus (or Elective) 

Unit Operations 

TOTALS 

Hours Per Week 
Lect, 

0 

3 

3 

3 

3 

3 

3 

3 

3 

0 

24 

Lab* 

6 

3 

3 

3 

3 

3 

0 

0 

9 

33 

Credit Hrs» 

2 

4 

4 

4 

4 

4 

4 

3 

3 

3 

35 
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Civil Technology-

Fundamentals of Drafting 

Architectural Drafting 

Surveying 

Strength of Materials 

Materials Testing 

Hydraulics 

Water & Sewer Systems 

Concrete Construction 

Steel Construction 

Heavy Construction 

Photogrammetry 

Differential Calculus (or Math Elective) 

Integral Calculus (or Elective) 

TOTALS 

Hours Per Week 
Lect, Lab, 

0 

0 

2 

3 

0 

1 

1 

3 

3 

2 

2 

3 

-J„ 

23 

6 

6 

3 

0 

6 

4 
• 

0 

0 

3 

3 

0 

0 

35 

Credit Hrs, 

2 

2 

3 

3 

2 

3 

3 

3 

3 

3 

3 

3 

3 

36 
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Construction Technology-

Fundamentals of Drafting 

Architectural Drafting 

Structural Drafting 

Surveying 

Strength of Materials 

Construction Methods 

Concrete Design 

Building Materials Laboratory 

Contracts & Specifications 

Codes & Practices 

Job Ifeinagement 

Building Design 

Industrial & Labor Relations 

TOTALS 

Hours Per Week 
Lect. 

0 

0 

0 

2 

3 

3 

1 

0 

1 

3 

3 

1 

3 

Lab. 

6 

6 

6 

3 

0 

0 

4 

6 

4 

0 

0 

4 

0 

Credit Hrs. 

2 

2 

2 

3 

3 

3 

3 

2 

2 

3 

3 

3 

3 

20 39 34 

8 
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i Data Processing Technology 

a 

% 

I 
i'& 

Economics 

Statistics 

Introduction to Business Organization 

Principles of Accounting 

Introduction to Data Processing 

Unit Record Equipmerit Operation 

Unit Record Equipment Programming 

Introduction to Computer Programming 

Computer Progi-amming Systems 

Accounting Systams & Data Processing 

Field Project (or Seminar) 

TOTALS 

Hours 
Lect. 

3 

2 

3 

3 

3 

3 

3 

3 

3 

3 

2 

Per Week 
Lab* 

0 

3 

0 

0 

0 

3 

3 

3 

3 

3 

3 

Credit Hrs. 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

3 

31 18 36 

if 
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Drafting Technology-

Descriptive Geometry 

Fundamentals of Drafting 

Architectural Drafting 

Machine Drafting 

Topographic Drafting 

Surveying 

Machine Shop Operations 

Construction Drafting 

Pipe (or Steel) Drafting 

Machine Tool Drafting 

Photogrammetry 

Building Codes 

TOTALS 

Hours Per Week 
Lecta 

2 

0 

0 

0 

0 

2 

2 

0 

0 

0 

2 

3 

Labe 

3 

6 

6 

6 

6 

3 

3 

6 

6 

6 

3 

0 

Credit Hrse 

3 

2 

2 

2 

2 

3 

3 

2 

2 

2 

3 

,3 

11 54 29 

10 
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Electrical Technology 

Fundamentals of Drafting 

Electrical Drafting 

Architectural Drafting 

Electrical Circuits 

Network Analysis 

Machine Shop Operations 

D. C. Electricity 

A. C. Electricity 

Vacuum Tubes & Transistors 

A. C, Machinery 

D. C, Machinery 

Electrical Control Systems 

Hours 
Lect, 

0 

0 

0 

2 

2 

2 

3 

3 

3 

3 

3 

3 

Per Week 
Lab. 

6 

6 

6 

3 

3 

3 

3 

3 

3 

3 

3 

0 

Credit Hrs. 

2 

2 

2 

3 

3 

3 

4 

4 

4 

4 

4 

2 

TOTALS 24 42 38 

11 
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Electronics Technology 

Fundamentals of Drafting 

Fundamentals of Electronics 

D. C. Electricity 

Ae C. Electricity 

Vacuum Tubes & Transistors 

Pulse Techniques 

Electronic Circuits (or Industrial 

Electronics) 

Transmitters & Antennas 

Electronic Measurements 

Amplifier 

Microwave Techniques 

Hours Per Week 
Lecte Lab. 

0 

3 

3 

3 

3 

3 

3 

2 

• 2 

2 

2 

6 

0 

3 

3 

3 

3 

3 

3 

3 

3 

.-L. 

Credit Hrs» 

2 

3 

4 

4 

4 

4 

4 

3 

3 

3 

3 

^ 

B ! TOTAIJ 26 33 37 

12 
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Highway Construction Technology 

Surveying Law 

Fundamentals of Drafting 

Topographic Drafting 

Surveying (Plane) 

Surveying (Route) 

Surveying (Highway) 

Concrete Construction 

Asphalt Paving 

Highway Organization & P"l.?inning 

Contracts & Specifications 

Materials Testing 

Physical Geology 

Photogrammetry 

Soil Mechanics 

Hours Per Week 
Lect. Lab. 

3 

0 

0 

2 

2 

2 

2 

1 

3 

3 

0 

3 

2 

2 

0 

6 

6 

3 

3 

3 

3 

3 

0 

0 

6 

3 

3 

0 

Credit Hrs, 

3 

2 

2 

3 

3 

3 

3 

2 

3 

3 

2 

4 

3 

? 

TOTALS 26 39 39 

13 
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Industrial Technology 

IndustriL,l & Labor Relations 

Fundamentals of Drafting 

Machine Drafting 

Industrial Processes 

Production Control 

Quality Control 

Strength of Materials 

Plant Organization 

Cost Control & Accounting 

Machine Shop Operations 

Business Law 

HouBS Per Week 
Lect, 

3 

0 

0 

3 

3 

3 

3 

3 

4 

2 

2 

Lab* 

0 

6 

6 

0 

3 

3 

0 

0 

0 

3 

0 

Credit Hrs. 

3 

2 • 

2 

3 

4 

4 

3 

3 

4 

3 

3 

TOTALS 27 21 34 

l i | 
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Industrial Instrument Technology 

Fundamentals of Drafting 

Electrical (or Pipe) Drafting 

Principles of Instrumentation 

D. C. Electricity 

A. C. Electricity 

Vacu\M Tubes & Transistors 

Industrial Instruments 

Process Control Instruments 

Quality Control Instruments 

Advanced Process Control Instruments 

Quality Control Instrumentation 

TOTALS . 

Hours Per Week 
Lect, 

0 

0 

2 

3 

3 

3 

2 

2 

2 

2 

2 

Lab. 

6 

6 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Credit Hrs 

2 

2 

3 

4 

4 

4 

3 

3 

3 

3 

3 

21 39 34 

15 



Law Enforcement Technology 

General Chemistry 

Introduction to Criminology 

Photography 

Traffic Control & Investigation 

Crime Causation, Prevention, 

and Correction (Field Trip) 

Criminal Law, Procedure and Evidence 

Investigation, Personal & Criminal 

Arrest, Search and Seizure 

Physical Bvidenee 

Police Procedure 

Police Administration & Planning 

TOTALS 

Hours Per Week 
Lect. 

1 

4 

3 

2 

2 

3 

3 

3 

3 

3 

2 

2 

Lab* 

6 

0 

3 

3 

3 

0 

0 

0 

0 

3 

0 

Credit Hrs» 

6 

3 

3 

3 

4 

3 

3 

3 

3 

3 

3 

31 IS 37 

16 



Mechanical Technology 

Fundamentals of Drafting 

Machine Drafting 

Machine Shop Operations 

Machine Design 

Machine Tools 

Manufacturing Processes 

Industrial Processes 

Fluid Mechanics 

Industrial Electricity 

Fundamentals of Instrumentation 

Mechanical Equipment 

Precision Measurement 

Hours Per Week 
Lect, Lab, 

0 

0 

2 

2 

2 

3 

3 

3 

3 

2 

2 

2 

6 

6 

3 

3 

3 

0 

0 

0 

3 

3 

3 

3 

Credit Hrs. 

2 

2 

*> 

3 

3 

3 

3 

3 

4 

3 

.3 

2 

TOTALS 24 33 35 

IT 



Medical Laboratory Assistant Technology"*' 

Biology I 

Biology II 

Anatomy & Physiology 

Chemistry I 

Chemistry II 

Quantitative Analysis 

Qualitative Analysis 

Instrumental Analysis 

Biochemistry 

Pharmacology 

Hematology 

Clinical Pathology 

Blood Banking & Grouping 

Bacteriology & Immunology 

Bacteriology & Serology 

Hours 
Lect. 

3 

3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

1 

2 

2 

2 

Per Week 
Lab. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

6 

3 

3 

? 

Credit Hrs 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 

? 

TOTALS 37 48 53 

•5̂  This program requires two calender years. 

18 



Medical X-Ray Technology 

General Chemistry 

Modern Physics (radioisotopes 

and radiation detection devices) 

AnatonQT and Physiology 

Radiography Practice 

Radiographic Chemistry 

Appendicular Skeleton Radiography 

Radiographic Physics 

Procedures 

Radiation Physics 

Film Critique 

Axial Skeleton Radiography 

Practice 

Skull & Sinus Radiogr»aphy 

Bxbernship (4 terms hospital eiqDerience-

to qualify for examination by national 

registering board) 

TOTALS 

Hours Per Week 
Lect# 

4 

3 

3 

2 

3 

2 

3 

0 

3 

2 

3 

0 

2 

Lab. 

6 

3 

0 

3 

3 

3 

0 

6 

0 

3 

0 

9 

3 -

Credit Hrs. 

6 

4 

3 

3 

4 

3 

3 

3 

3 

3 

3 

3 

3 

0 

30 39 44 

19 



Metallurgical Technology 

Fundamentals of Drafting 

Materials 

Materials Processing 

Physical Metallurgy 

Welding Metallurgy 

Heat Treating of Ferrous Steel 

Foundr;-?" Metallurgy 

Non-Ferrous Metallurgy 

Erbraactive Metallurgy 

Spectroscopy 

]jidustrial Organization 

TOTALS. 

Hours Per Week 
Lect. Lab* 

0 

3 

1 

2 

1 

2 

2 

2 

2 

2 

2 

, 20 

6 

0 

6 

3 

6 

3 

3 

3 

3 

3 

0 

36 

Credit Firs, 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

32 -

20 
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Registered Nurse Technology-

Biology 

Anatomy & Physiology 

General Chemistry I 

General Chemistry II 

Fundamentals of Nursing 

Introduction to Medical-

Surgical Nursing 

Medical Surgical Nursing 

Maternal & Child Care 

Psychiatric Nursing 

Nursing Seminar 

TOTALS 

Hours Per Week 
Lect . Lab. 

3 

3 

3 

3 

4 

3 

3 

3 

3 

3 

3 3 

(Experience) 

(Experience) 

(Experience) 

2 0 

21 
(plus experience) 

18 

Credit Hrs. 

4 

4 

4 

4 

5 

4 

22 

9 

5 

2 

63 

21 



Television Production Technology 

D, C, Electricity 

A. C, Electricity 

Vacuum Tubes & Transistors 

Introduction to Mass Communications 

Audio Operations 

Studio Operations 

Vidio Operations I 

Vidio Operations II 

Directing & Production I 

Directing & Production II 

Continuity Writing For Television 

TOTALS 

Hours Per Week 
Lect. Lab. 

3 • 

3 

3 

3 

3 

3 

1 

1 

1 

1 

3 

3 

3 

3 

0 

3 

3 

6 

6 

6 

6 

0 

Credit Hrs, 

4 

4 

4 

3 

4 

4 

3 

3 

3 

3 

3 

25 39 38 

22 
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VT 001 627 
Auto Mechanics Group Instruction, Instructor's Guide for Use with a 
Course of Study for Students in Auto Mechanics. 

Baugrud, Kim 
Missouri Univ., Columbia, Dept. of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - 0ct66 
MF AVAILABLE IN VT-ERIC SET 34p. 

'•̂ TEACHING GUIJES, -VTRADE AND INDUSTRIAL EDUCATION, -VAUTO 
MECHANICS (OCCUPATION), ̂ M̂OTOR VEHICLES, HIGH SCHOOLS, GROUP 
INSTRUCTION, ^COOPERATIVE EDUCATION, 

This instructor's guide provides an organized group instructional 
procedure for teacher use in high school or post-high school 
cooperative education programs m auto mechanics. It was developed 
by a statewide development committee and research assistants, 
designed by subject matter specialists and teacher educators, 

and field tested. It provides resource material to supplement class 
discussion topics in the student manual (VT 001 628)." The 
assignment sheet keys provide answers to student assignment sheets, 
suggested supplementary assignments, and visual aids, and other 
resources. The material is to be used by the instructor in a 
1-year program, and, since it is intended as a basic guide, should be 
adapted to the individual instructor's needs. The instructor should 
be a competent vocational teacher, and the students should be 
juniors in high school with proper prerequisites. The document is 
mimeographed. Lists of automotive instructional aids and 
specification manuals are included. This document is available for 
$1.50 from Industrial Education, 103 Industrial Education Building, 
University of Missouri, Columbia, Missouri 65201. (HC) 
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IHI5 DOCUMfN; HAS 8[fN PfPRODUCED EXACU, A, R f r n v f o fPOM IHE 

PERSON OR OPGANI/AflON ORlGiNAIiNG I I POINIS Of VIEW OR OPINIONS 

WAIEO DO NOI NECESSARIIY REPRfSENI Of f l f lA l OEflCE Or EOUfAIiON 

POSIIION OR POIICY 

AUTO MECHANICS GROUP INSTRUCTION 

Instructor's Guide 

For Use with 

A Course of Study for Students in 

Auto Mechanics ; 

Issued by 

Department of Industrial Education 

College of Education 

University of Missouri 

Columbia, Missouri 

In Cooperation With 

Industrial Education Section 

State Department of Education 

Jefferson City, Missouri 
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STUDY GUIDES FROM MISSOURI 
CURRICULUM MATERIALS LABORATORY 

GENERAL 
General Related Study Guide — Student's Manual 

General Related Study Guide — Coordinator's Manual 

STUDY GUIDES AND KEYS FOR SPECIFIC OCCUPATIONS 

i 

I 
I: 

Auto Body Repair 
Auto Mechanics 
Cabinetmaking 
Carpentry 
Chef 

Cleaning and Pressing 
Dental Assistant 
Dental Laboratory Technology 
Electrical Appliance Servicing 
Electrical Construction (Interior Wiring) 

Floristry 
Food Service 
Food Service Supervisor (Institutional) 
Frozen Food Locker Plant Operation 
Furniture Retailing 

General Mechanics 
Grocery Store, Retail 
Hardware Retailing 
Hatchery Management 
Hotel Management 

Jewelry Making and Repair 
Machine Shop 
Management Group Instruction 
Management hidividual Study 
Marketing Group Instruction 

Marketing Individual Study 
Meat Cutting 
Medical Assistant 
Medical Record Technology 
Merchandising Group Instruction 

Merchandising Individual Study 
Offset Lithography 
Painting and Decorating 
Pre-Nursing 
Printing 

Projectionist, Motion Picture 
Radio and TV Servicing 
Salesmanship Group Instruction 
Salesmanship Individual Study 
Sheet Metal 

Shoe Retailing 
Tile Setting 
Upholstery 
Variety Store Merchandising 
Building Trades 

Drafting & Design Technology 
(Course Outline) 

Design Drafting 
Materials Testing (Course 

Outline for Instructor's Use) 

Write for a price list of these and new courses of study prepared since this publicatioix 

AVAILABLE THROUGH 
Department of Industrial Education 

University of Missouri 
Columbia, Missouri 



^^raT^^^^i^^w^^^'-" '-• ̂  wmimm. i p ^ 

M E M 0 H A -W D U M 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
960 Kinnear Road 
Columbus, Ohio ^3212 

FROM: (Person) James B. Karnes (Agency) u n i v . of Mo. a t Columbia 

(Address) 103 I n d u s t r i a l Educa t ion B u i l d i n g , Columbia, Mo. 

DATS: October 19 , 1967 

REs (Author, T i t l e , Publisher, Date) I n d u s . Ed. D e p t . , Univ . of Mo. a t Columbi; 

AUTO MECHANICS GROUP INSTRUCTION, c o o p e r a t i v e l y "wi th I n d u s . Educ . 

Dept . (U. of Mo. a t Columbia) and Mo. S t a t e Dept . o f Ed. (1966) 

Supplementary Information on Instruct ional Material 

Provide information below which i s not included in the publication. Mark N/A in 
each blank for which information i s not available or not applicable. Mark P 
when information i s included in the publication. See reverse side for further 
instruct ions, 

(1) Source of Available Copies; 
Agency I n d u s t r i a l Educa t ion D e p t . , Univ. of Mo. At Columbia 
Address 103 I n d u s t r i a l Educa t ion B u i l d i n g 
Limitation on Available Copies q u a n t i t y Price/Unit $1 .50 

(quantity prices) same 
i n s t r u c t o r ' s gu ide $1 .50 

(2) Means Used to Develop Material: 
Development Group Development Committee and Research A s s i s t a n t s 
Level of Group S t a t e _^ "' 
Method of Design, Testing, and Tria l S u b j e c t m a t t e r s p e c i a l i s t and 

t e a c h e r e d u c a t o r s . F i e l d t e s t e d . 

(3) Utilization of Material: 
Appropriate School Setting High Schoo l , p o s t h i g h s c h o o l , a r e a v o c a t i o n a 
Type of Program p r e p a r a t o r y v o c a t i o n a l i n d u s t r i a l e d u c a t i o n program 
Occupational Focus job c l u s t e r c o v e r i n g v a r i o u s phase s of a u t o mechanic . 
Geographic Adaptability Un i t ed S t a t e s 
Uses of Material Study" gu ide fo r r e l a t e d ins 'viruct ion on a group "bas i s 
Users of Material" ĉ ^̂ ^̂ ^̂ -..̂  g u i d i n g c f a s s 

d i s c u s s i o i 
(h) Requirements for Using Material: 

Teacher Competency competen t v o c a t i o n a l i n s t r u c t o r . 
Student Selection Cri ter ia j u n i o r i n h i g h schoo l w i th p r o p e r p r e -

r e q u i s i t e s 
Time Allotment 180 days 

Supplemental Media —• 
Necessary ^ 
Desirable ^ 

wmwm 

I (Check VJhich) 

Describe 

Source (af^ency) ( see a t t a c h e d l i s t ) 
(address) 
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REFERENCES FOR AUTO MECHANICS 

A. CrousG, V7illiam H., Automotive MochnnicS/ Fifth Edition, 
Webster Division, McGraX\̂ -Hill Book Company, Inc., 
1154 Roco Avenue, St. Louis, Missouri, 63126, 1965, $6.84* 

(21)** 
B. Stockcl, Martin W., /uto Mechnnics Fundamentals/ The 

Goodheart-V7illcGX Company, Inc., 18250 Harwood Avenue, 
Homcwood, Illinois, 60430, 1963, $6.96* (18)** 

C. General Motors Corporation, ABC's of Hand ToolS/ General 
Motors Corporation, Detroit, Michigan, 1945, Free. (1)** 

D. Occupational Outlook Handbook/ U. S. Department of Labor, Sold 
by Superintendent of Documents, U, S. Government Printing 
office, Washington 25, D. C. (1)** 

E. (Obtain from School Guidance Department) 
1, SRA — Occupational Brief/ #610e Automotive Mechanic 
2. Chronicle - Occupational Brief/ #5-81.01 Automobile 

Mechanic (1)** 

SUPPLEMENTARY REFERENCE 

Toboldt, William K., and Purvis, Jud, Motor Service's 
Automotive Encvclopedia, The Goodheart-Willcox, Company, Inc., 
18250 Harwood Avenue, Homewood, Illinois, 60430, 1964, 
$6.71* 

* Subject to educational discount. 
**Frequency of use in assignments. 
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'Bits instructor's guide has been prepared for the 
convenience of the auto mechanics instructor to provide 
source material in guiding cTass discussion as desig­
nated in the student's manualo For each discussion 
question provided in the student's manual the refer­
ence is given indicating the source of information which 
provides the answer by the letter indicating the particu­
lar text or reference in the assignment. 

An attempt was made to ]:e<̂p the number of references 
at a minimum and still provide adequate coverage* The 
references were the most recent available at the time of 
preparation. Additional sources of references may be 
found under "supplementary assignments" which the in­
structor may find valuable in supplementing the basic 
material as well as in making assignments for advanced 
students. 

Special credit is due to Mr. Kim Baugrud/ Research 
Assistant in Industrial Education at the University of 
Missouri, who prepared the assignment sheets and compiled 
this material. 

HUBERT TJIi-̂IZLER 

Commissioner of Education 

October/ 1966 
200 
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INT?.ODUCTION 

The instructor's guide and student manual for i\uto Mechanics 
were designed to provide an organized instructional procedure for the 
teachero In preparing this material/ it has been assumed that job 
skills and procedures will be learned through actual experience 
under the direction of a qualified mechanic. The technical and 
related information isŷ to be given through the use of these manuals 
and the direction of the instructor, in the school. 

Each of the student assignment sheets contain an introduction/ 
a reading assignment/ selected references/ and a series of questions 
based on the readings. The question and the assignment sheets serve 
two purposes: 

1. To guide the student to the important aspects of 
the reading. 

2. To form a basis or guide for classroom discussion. 

Tiiese questions may also be used as written assignments to em­
phasize, some of the more important ideas. 

The instructors guide should be used as a supplement to make 
his teaching more effective. It is intended to be used only as a 
basic guide and should be adapted to individual teacher's needs. 
Individual modification to fit your needs is encouraged. 

Each student should be encouraged to start a notebook, and to 
keep it neat and as well organized as possible. .(\ notebook can be 
useful in instruction, provided it is kept within bounds, i. e., 
diagrams drav/n from an actual part, or questions from a job sheet/ 
not available except in the shop, are proper materials for notebook 
work. 

Your attention should be directed to the fact that there are 
two types of study guides available in auto mechanics: 

1. -An individual study guide having objective questions 
designed for self study. 

^^ A group study guide with discussion typo questions 
covering the same material. 

If the instructor chooses, he may use questions from either of 
the study guides as test material. 



INFORMATION CONCERNING INSTRUCTIONAL IIi\TrJ11IALS 

I i 

The intelligent use of instructional materials reinforces 
teaching and teaching methods employed by the teacher. It is there­
fore the responsibility of the teacher to select/ v/ith care, the 
proper aid to be presented for the lesson being given. A film* chart, 
or other aids should never be a substitute for good teaching nor just 
a means to occupy student time*. 

Annually, many excellent instructional materials are provided 
for the teachers across the nation on free loan or v/ith a minor 
charge* Placing these sources in the hands of the teacher presents 
J problem» Catalogs represented by every major phase of industry 
supplying materials are to be had for just a nominal postage fee. 
The problem, therefore/ seems threefold, they are to: 

1. Have available a listing of the materials. 

2. Place them into the hands of the users. 

! i 

3a Schedule the material providing maximum 
utilization. 

Wise planning of these materials may in some cases require a 
schedule of considerable flexibility and pre-planning/ often as 
much as a year in advance. 

The following instructional materials source listing is not 
complete, but is suggested as representive. 

AUTOMOTIVE INSTRUCTIONAL AIDS 

Automotive Service Industry Association 
Chicago/ Illinois 

American Motors Corporation 
Customer Relations Department 
14250 Plymouth Road 
Detroit/ Michigan 

Chrysler Corporation - Information regarding availability of 
service manuals. 

Chrysler-Plymouth Division 
Service Department 
P.Oo Box 1658 
Detroit/ Michigan 48231 

Dodge Division 
Service Department 
P.O, Box 1259 
Detroit/ Michigan 48231 
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Ford Motor Company 

Ford Division 
All service publications may he obtained at nominal charges 

through the local Ford dealer; 
or 

Educational Affairs Department 
The American Road 
Dearborn/ Michigan 

Lincoln-Mercury Division 
Service Department 
3000 Schaefer Road 
Dearborn, Michigan 

General Motors Corporation 
Educational Relation Sectioj. 
Public Relations Section 
General Motors Corporation 
General Motors Technical Center 
Warren/ Michigan 48090 

Kaiser Jeep Corporation 
The Manager 
Technical Publications 
Kaiser Jeep Corporation 
Toledoy Ohio 43601 

Kaiser Aluminum and Chemical Corporation 
Public Affairs Department 
300 Lakeside Drive 
Oakland 12, California 

Modern Picture Service 
102 E. Vermont Street 
Kansas City, Missouri 

U. S, Department of Interior 
Bureau of Mines 
Graphic Services 
4800 Forbes Avenue 
Pittsburgh 13/ Pennsylvania 

SPECIFICATION MANUALS 

Ammco Tools, Inc. 
North Chicago/ Illinois 

Automotive Electrical Association 
Detroit/ Michigan 

Bear Manufacturing Company 
Rock Island/ Illinois 

Hunter Engineering Company 
Saint Louis/ Missouri 

John Bean Division 
FMC Corporation 
1305 S. Cedar St. 
Lansing/ Michigan 48909 



Cartei: Carburetor Division 
ACF Industries, Inc. 
Saint Louis, Missouri 

Chek-Chart corporation 
Chicago, Illinois 

Ho1ley Carburetor Company 
Warren, Michigan 

ESB Brands Inc. 
Educa t iona l i^ids 
P , 0 . 6949 
Cleveland, Ohio 44101 

Federal-Mogul 
600 Wo Chicago St. 
Coldwatcr, Michigan 49036 

Perfect Circle Corp. 
School Assistant Dept. 
Hagerstovm, Indiana 

Rochester P:;oducts 
United Motors Service 
General Motors Corporation 
Detroit, Michigan 

Sun Electric, Corporation 
Harlem & Avondale 
Chicago, Illinois 60631 

Allen Testing Equipment 
(No address given) 

Dana Parts Co. 
P.O. 500 
Hagerstov/n, Indiana 47346 

P. A. Sturtcvant Co. 
Addison, Illinois 

Thompson liamo Uooldridge, Inc. 
8^01 E. Pleasant Valley Road 
Cleveland, Ohio 
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KEY—ASSlGNtiElTT SHEET NO. 1 
INTRODUCTION'TO' TUB AUTOMOBILE ' RE PA I?v BUHII^SS 

I . Key To f.'tudv Q u e s t i o n s ; 

1 . 
2 . 
3 , 

3 , C 
B, C 
B/ C 

4* 
5 , 
6 . 

B, C 
B, C 
B/ C 

II. Suggested Supplementary Assignments; 

1. Interview a successful local auto repair ovmer. Find out 
how he would suggest a young man of high school age work 

•" • toî7a"rd becoming a mechanic» • 

2. Report the advantages and disadvantages of ov/ning your 
qvm business as obtained from a local garage dealer. 

3. Urite to Small Business /administration for information on 
starting your own business or starting an Automotive 
Service Station. (Free) 

III. Suggested Visual Aids; 

Boole let: 

. "GM Educational Opportunitiia's" 

A booklet explaining the procedure to be follow<2d in applying 
for college undergraduate scholarships. (General Motors) 

"In Planning Your Future" 

This booklet outlines the opportunities available to young men 
and v/omen in the retail automobile business. Tliis booklet was 
written to tell students • somctTning about ho\-7 the business op­
erates, hov7 they can get ̂s tar ted, what they v/ould do in various 
jobs and what the future is likely to be. (General Motors) 

Film: 

"Aim For the Top" 

This film describes • the opportunities available to young men . 
and v/omen in retail automative business; It depicts the present 
level of occupation and outlines the future opportunities that 
lie ahead for those v/ho desire. (16 ram - sound - color - 15 min • 
General Motors) 

IV- Suggested Speakers; 

1. Local auto repair dealer to discuss his views on hiring 
youngsters, and his recommendations for job entry. 
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KEY—ASSIGNiirJKT SHEET NO, 2 
BASIC COMPONEN'i\C; 01^ THE AUTOMODILi: 

Key To Study Q u e s t i o n s ; 

1 . 
2 . 
3 . 
4 . 

A - 1 
7\~2 
A-6 
A-3 

5 . 
6 . 
7 . 
8 . 

A-4 
A-4 
A-7 
A-9 

9 , 
1 0 , 
1 1 . 
1 2 . 

A~39 
A-43 
A-43 
A-47 

13. A-48 

I I . Suggested Supplementary Assignments; 

1 . C?Dtain s eve ra l back i s s u e s of L i fe , Post / e t c . / magazines 
(the o lder i s sues ) . Compare the automobile advert isements 
of then to the p resen t / no t ing p a r t i c u l a r l y the body s t y l e . 

2o TTrite to Ford Motor Co. for the bookle t , "llie Evolution of 
IlasG Product ion." Study v/hat e f f e c t s of mass production of 
automobiles a re n o t i c e a b l e today . 

' I I . Suggested Visual Aids; 

Booklet: 

"A Car i s Born" 

A 32-page bookle t desc r ib ing a l l s t eps necessary to the des ign, 
development/ manufacture/ assembly and d i s t r i b u t i o n of automo­
b i l e s . Junior and senior high school c l a s s e s . Avai lable in 
q u a n t i t i e s up to 30. (SS 105 - Ford Motor Co.) 

Film: 

"Member of the Family" 

The revealing of the complex and unique process involved in 
styling, engineering and manufacturing the modern automobile. 
(16mm - sound - color - 19 min - Buick Motor Division) 

"Mechanics of the Car" 

Discusses the necessity of understanding simple car mechanics. 
Explains the power source, the cooling and electrical systems, 
lubrication, brakes, exhaust and power accessories. (30 min-
Black £: VThite - Indiana University) 

"What It Takes to Make Your Car" 

(Automobile Manufacturers Association) 

"The Uorld Makes an Automobile" 

(Automobile Manufacturers Association) 



o. 

2o Vocational School director to discuss post high school 
opportunities in auto mechanics. 

3. Labor Union Official - Apprentice Director - to discuss 
. entrance into work/ apprenticeships» 
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KEY—ASSIGminiTT SHEET NO. 3 
SHOP PROCEDUIiî C; i\ND SAFE PRACTICi.lG 

I. Key To Study Questions 

1. A-11 
2. A-11 
3o A~35 

4. A-35 
5c A-36 
6o B-21-2 

7. B-21-7 
8o Ref. C 

II, Sucfqested Supplementary Assignment; 

lo Provide the student with a picture of a wrench or a nut. 
(?vef, C, p. 15) Have student show: 

A„ How he could increase the leverage applied to the nut 
and not break the v/rench. 

Bo How would he aP'̂ ly t\«70 different methods to remove the 
nut if it was rusted on a manifold. 

C. How he would increase the torque on the nut in a con­
fined space, 

2o Interview a local garage mechanic on the procedure 
he uses to care for his tools. 

3» vJrite to a tool supplier and ask to have a field rep­
resentative discuss special tools for automotive use. 

III. Suggested Visual Aids; 

Film: 

"ABC's of Hand Tools", I .:: II 

A simple and informal film to accompany the booklet of 
reference C, telling the right and wrong v/ays of handling 
and using the more common hand tools. (General Motors Film 
Library) 

"HOV7 to Install a School .̂ ye Program" 

Fendall Co., 2222 Diversey Parkway, Chicago, 111. C0647 

"Safety Packet" 

National Safety Counsel, 425 N. Michigan Ave, Chicago, 111. 
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KEY—-ASSIGN!OUT SHEET NO. 4 
AUT0M0TIV13 iHNGINE DESIGN 

I , Key To Study Ques t ions 

1 . 
2 . 
3 . 
4 , 

B-1-7 
B-1-7 
B-1-7 
B-1-9 

5» 
6 , 
7 . 
8 . 

B-7-4 
B~7-6 
B-7-6 
B-7-9 

9 . 
10 . 
1 1 . 
12 . 

B-7-1 
A-61 
A-64 
A-74 

II. iSuoetas ted Supplementary Assignments; 

1. Obtain from several automobile dealers/, pictures of V8 
engines with various horsepower ratings. Compare the 
placement of the distributor, coil/ fuel pump/ oil fil­
ter, etc. of each to one another-

2. Discuss what effect the use of aluminum parts has on 
engine design. 

III. Suggested Visual Aids; 

Booklet: 

"The Automobile Engine" 

An illustrated text showing principles governing operation of 
internal combustion engines, and the way in v/hich these prin­
ciples are incorporated into a modern V8 gasoline engine. 
(32 pages, junior and senior high school classes, single 
copies, SS 103 - Ford Motor Co.) 

Film: 

"ABC's of t h e Automobile Engine" 

Exp la in s t he p a r t s and workings of t he au tomobi le e n g i n e . 
(10 min . - c o l o r - Genera l I lo to r s ) 

"ABC's of I n t e r n a l Combustion" 

C l e a r l y d e s c r i b e s t h e t h e o r y of t h e i n t e r n a l combustion 
engine and the f o u r - s t r o k e c y c l e . (13 m i n - c o l o r - G e n e r a l 
Motors) 
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KEY—ASSIGNI-iZItTT SHEET N0„ 5 
AUTOMOBILE ::iTGII\fE COMPONENTS 

I • Key TO Study Q u e s t i c n s ; 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 o 
8 . 

A~03 
A-04 
A-85 
A-86 
A-S6 
A-86 
A-90 
A~90 

9 , 
1 0 . 
l l o 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
1 6 . 

A-91 
A-93 
A~95 
A-97 
A-97 
A-98 
A-lOO 
A-102 

1 7 . 
18 o 
1 9 . 
2 0 , 
2 1 . 
2 2 . 
2 3 . 
2 4 . 

A-103 
A-104-5 
A~109 
A - l l O 
A-115 
B-2-5 
3 - 2 - 7 
B-2-9 

2 5 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . 
3 1 . 
3 2 . 

B -2 -10 
B - 2 - 1 1 
B-2-12 
B - 2 - 1 6 
B-2 -19 
B-2 -20 
A-126 
A-124 

I I . SuqcfGsted Supplementary Assignments; 

1. I l l u s t r a t e in s e c t i o n a l viev/ sequence, tJie opera t ion 
of a gene ra to r , a d i s t r i b u t o r . 

2 . Compare the valve angles of a V8 engine v/ith the same 
manufacturer ' s 6 cycl inder eng ine . 

3 . From an exploded view of an engine , i d e n t i f y the p a r t s . 

I l l , Suggosted Vivual Aids; 

F i l m ; 

"ABC of the Automobile Engine" 

Explains the parts and workings of the automobile engine. 
(18 min.-color-General Motors) 

"ABC of Internal Combustion" 

Clearly describes the theory of the internal combustion 
engine and the four stroke cycle. (13 min.-color-General 
Motors) 

"Knov; Your Car" 

An e x c e l l e n t t e c h n i c a l film- on the p a r t s and functions of 
the modern automobile . (15 min.-Black & VThite-Chicage 
Motor Club) 



KEY—ASSIGH-iENT SHEET NO. 6 
ENGIli:] SERVICE 

I. Key To Study Questions; 

13 

1 . 
2 o 

3o 
4 . 
5 . 
6 o 
7 . 
8 . 

A-2 72 
i\-272 
A-273 
A-274 
A-274 
A-274 
h-211 
A-2 80 

9 . 
1 0 . 
1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
1 6 . 

A-281 
A-2S5 
A-287 
A-2 38 
A-28C 
A-290 
A--297 
A--3Q0 

1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 

A - 3 0 i 
A-303 
A-304 
A-305 
A-300 
A-311 
A-31G 
A-317 

2 5 . 
2 6 . 
2 7 . 
2 8 , 
2 9 . 
3 0 . 
3 1 . 

A-319 
A - 3 2 1 
A-322 
A-324 

. A-327 
A-^330 
A-331 

II. Suggested Supplementary Assicrnments; 

1. Obtain six discarded valves from several engine types. 
Diagnose the probable cause of failure and suggest what 
stops might have been taken to prevent each trouble. 

2. T'rite a brief page on the use and operation of a valve-
seat run out gauge. Estimate the cost of a valve and 
ring "job". 

3. TTrite for a free copy of "Just what is a piston fit?". 
Sunnen Products Co., 7910 Manchester Ave, St. Louis 
17, Mo. .... 

4. Describe an economical method that can be used to remove 
'• and replace, a cylinder .sleeve.. . 

III. Suqcfosted Visual Aids; 

Film: 

"It's Magic" 

A detailed film showing ho\7 an engine is assembled in a 
modern automotive engine plant. (16 min.-Black & White-
Modern Picture Service) 

"TThere Mileage Begins" 

In a stop-motion sequence the engine is assembled without 
being touched by human hands. (22 min.-Black & White-General 
Motors) 

Booklet; 

"Principles of Valve and Valve Seat Reconditioning" 

$.50 (Black & Decker, Jappa Road, Towson, Maryland, 21204) 

Poster; 

Ring i n s t a l l a t i o n Poster (Dana Co.) 
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I*EY—ASSIGNIIEITT SHEET NO. 7 
ENGINE TESTS, MEASUREI-IEHTS, AND TROUBLE 

I . Key To Study Q u e s t i o n s ; 

1. 
2. 
3. 
4, 
5, 
6. 
7. 

A-49 
A-51 
A-51 
A-52 
A-5 3 
A-53 
A-57 

8o 
9. 

10. 
11. 
12. 
13. 
14. 

A-57 
A-5 8 
A-59 
A-248 
A-248 
A-250 
A-251 

SHOOTING 

15. 
16. 
17. 
18. 
19. 

A" 
A-
A-
A-
A-

-253 
-25 3 
-257 
-258 
-269 

I I . Sucrqested Supplementary Assicmments; 

1- Prepare a cha r t on the d i s t r i b u t i o n of energy as obtained 
from five ga l lons of g a s o l i n e , Ref. page A-59. 

2 . Estimate how much power i s absorbed by the use of engine 
a c c e s s o r i e s , power equipment, e t c . 

I I I . Suqcrested Visual Aids: 

Booklet: 

"Tune-Up/ Troubleshooting And Maintenance Information" 

(TALL3) This bookle t c o n s i s t s of a complete s e t of tune-up 
procedures covering a l l s e r i e s engines and governors which 
are normally found in the Ilaintenance Manuals. Included 
are the maintenance recommendations and a s e t of t r o u b l e ­
shooting c h a r t s . (General Motors) 

Film: -' 

"Details Make the Difference" 

35 IM sound slide film, color, with 33 1/3 nPIl record on 
how to check out the. overhaul of an automobile engine. 
Accompanying instructor's manual contains suggestions for 
classroom use of film and record. (Free. Sealed Power 
Corp. Muskegon, Michigan) 

"Engine Tune-Up Procedure Pilmstrips" 

The following group of filmstrips is accompanied by a 
Meeting Leader's Guide. Each covers the complete tune-up 
procedure which includes valve adjust.nent, injector timing 
and governor adjustments. The procedures are described 
in a step by step method pointing out the simplicity of 
the correct tune-up procedure. 53 In-Line Engines with 
Limiting Speed Governor (25SE20). 6V-5 3 Engine with Limit­
ing Speed Governor (25SE19—General Motors) 
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"'Trouble Shooting" 

(Pederal-Mogual Co.) 

"Diagnose It First" 

(Perfect Circle Co.) 
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KEY—ASSIGHIEIITT SHEET NO. 8 
FUEL SYST7,IIS AND SERVICE 

I. Key To Study Questions 

1. 
2o 
3. 
4. 
5. 
6. 

B-6~15 
B-6-31 
B-6-32 
B-6-22 
A~160 
A-171 

7 o 
o 

9 o 
lOo 
1 1 , 
12 a 

2\-169 
i \ -334 
A-334 
A--131 
A-132 
A-146 

1 3 . 
1 4 . 
JL,D « 

1 6 . 

A-154 
A-149 
A - 1 3 3 , 
A-167 

156 

IIo Suggested Supplementary Assignments; 

1. Compare the thermostatic fuel gauge system with a balancing 
coil regarding the dash units. 

2. Explain why an idle compensator is needed on engine car­
buretors when equipped v/ith air conditioning and why it 
is not needed when air conditioning is not part of the 
equipment. 

-11• Suggested Visual Aids; 

Chart: 

"Automotive Fuel System" 

The fuel system starts with the gasoline tank and this chart 
explains the fuel pumping and carburetion principles of today's 
automobiles. A textual discussion is on reverse side. 
(General Motors) 

Manua1; 

"AC Fuel Pump Shop Manual" 

This manual explains how the AC Fuel Pump v/orlcs and outlines 
the complete service procedure for maintenance and overhaul. 
Single copies available free to automotive mechanics teach­
ers? quantity prices upon request. (General Ilotors) 

Film: 

"Pxochester Carburetor Film Strips" 

Several 35mm. training films are available on Rochester GM 
Carburetors. These together v/ith the availability of school 
carburetors, parts and service manuals, bulletins and basic 
schematics are listed in a training aids folder which includes 
an order blank. Address: 

United Ilotors Service 
Attn: Supply Purchasing Dopt. 
3044 West Grand Boulevard 
Detroit/ Michigan 48202 
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"Gasol ine ' s Amazing Molecules" 

This film i l l u s t r a t e d the formation of petroleum molecules 
and shov7S the complete s t o r y of the manufacturing of g a s ­
o l i n e . (Modern P ic tu re Service) 

Booklets: 

"Pacts About Gasoline" 

$.07, (Ethyl Corp.,100 Park Avenue, New York, H. Y., 10017) 

"The Story of Gasoline" ' ;>. 

$.42, (Ethyl Corp., 100 Park Avenue, New York, N. Y., 10017) 
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KEY—ASSIGWI-JENT SHEET NO. 9 
ENGINE LUBRICATION AND SERVIC:.! 

I . Key To Study Ques t ions 

1. 
2. 
3. 
4. 
5. 
6. 

B-5-3 
B-5-4 
B-5-6 
B~5-14 
B-5-16 
B-5-18 

7. 
8o 

9a 

10 c 
11. 
12, 

A-172 
A-174 
A--174 
A-174 
A-174 
A-176 

13. 
14. 
15. 
16. 

A-178 
A-183 
A-186 
A-342 

IIo Sugcfested Supplementary Assignments; 

1. Explain the difference bet\7een the fuel flow lubricat ion 
system and the by-pass system. 

2. Lis t the purposes of engine o i l . 

3 . Obtain samples of various engine o i l s in each r a t ing and 
l i s t the visual differences between each. Test each with 
a b l o t t e r for impur i t i es . 

I J I . Suggested Visual Aids; 

Film; 

"Vfhy of Auto Lubrication" 

Shov7S chief units of car which needs lubricationsc Shows use 
of engine oil in cylinder and on bearings. Also takes up need 
for lubrication in transmission. Brings about an application 
of the facts learned about lubrication. (21 min.-color- #209 
Modern Picture Service) 

"Basic Principles of Lubricating" 

Shows underlying necessity of proper lubrication. (25 min-
Black €< l-7hite-General Motors) 

"Kit of Educational Material" 

Why change crankcase oil? The story of oil, and others. 
(Quaker State Oil Co., Box 909, Oil City, Pa., 16302) 

"Handbook for Teachers" 

Pacts about oil. (American Petroleum Institute, 1271 Avenue 
of Americas, Neir York, N. Y., 10020) 



KEY—•ASSIGMCIT'? SHEET NO. 10 
ENGINE COOLING SYSTEMS AND SERVICiJ 

19 

I. Key To Study Questions 

l o 

2 . 
3 . 
4 . 
5 . 

B-A-2 
B-4-8 
B-4-11 
B-4-13 
B-4--14 

6o 
7 . 
8 . 
9 , 

10 o 

i\-197 
A-190 
2\~193 
A-194 
A-195 

1 1 . 
1 2 . 
JL -3 o 

1 4 . 
1 5 . 

A-349 
A-350 
A-351 
A-352 
A-196 

IIo Sugcfested Supplementary Assignments; 

1. Place each of the follov/ing in a separate laboratory 
beakers plain water, 50% alcohol base ant i f reeze , 50% 
Ethylene Glycol base an t i - f r eeze . Heat to a boi l ing 
condition, observe tha temperature a t v/hich each boi l s 
by placing a thermometer in the beaker, l^iscuss which 
one v/ould make the bes t l as t ing antifreese-. 

2 . Test the opening temperature of a thermostat by placing 
i t in water and heat to a boi l ing temperature. Discuss 
the resu l t ing ef fec t on tlie coolant i f the thermostat 
did not open a t the proper temperature. 

3 . Place in a freezer container of solutions of various 
strength of ant i f reeze so lu t ions . At what minimum 
strength w i l l a solut ion not freeze over a period of 24 
hours a t the freezer temperature? Report your f indings, 

I I I . Suggested Visual Aids; 

Manual: 

"Automotive Cooling and Heating System Manual" 

Basic service procedures for liquid and air cooled engines, 
car heaters and windshield defroster, and car air-cond­
itioning systems. (Single copies-General Motors) 

"Cooling System Service Manual" 

($1.00-l-7arner Patterson Co.-600 S. Michigan Avenue, Chicago, 
Illinois, 60605) 
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KEY—-ftSSiGlHIIiliTT SHEET NO. 11 
PRINCIPLES AND COMPOillinT PARTS OP TH:̂  JiJLIilCTRICAL SYSTEM 

I. Key To Study Questions 

1, 
2, 
3, 
4. 
5, 

B-19-25 
B-I9-22 
B-19-24 
A-203 
A-204 

6 . 
7 . 
8 , 
9 , 

10 , 

A-205 
i\~208 
A-209 
A-211 
i\-219 

1 1 . 
1 2 . 
1 3 . 
1 4 . 

A-222 
A-225 
A-:229 
A-220 

I I . SucfqestGd Supplementary Assicrnments; 

1. E:jplain the relationship of the electrical system to the 
economical operation of the automobile. 

2. Produce a check list of common electrical troublie sym-
toms. 

3. Prepare a chart on alternators vs. generators as a source 
of electrical power listing advantages of each* 

I I I . SuqcTGSted Visual Aids; 

Manual: 

Training Manual Volume I 
E l e c t r i c a l Systems, $ .75/ automotive 
E l e c t r i c a l Associa t ion/ 16223 Meyers Road 
De t ro i t / Michigan 48235 

Film: 

"The Story of the Modern Storage Battery" 

The film t r a c e s the h i s t o r y of the s to rage b a t t e r y , i n t r o ­
ducing the s c i e n t i s t s . w h o con t r ibu ted to i t s development 
and i l l u s t r a t i n g some of tlie problems Idtiey overcome. The 
na r r a t i on por t rays the p r i n c i p l e s of the b a t t e r y and i t s 
evo lu t i on . (27 min.-color-Bureau of Mines) 



KEY—•ASSIGHinUT SHEET NO. 12 
THE ELECTRICAL SYSTEll IGNITION & LIGIITIIIG 

21 

I. Key To Study Questions-?.. 

1. 
2. 
3. 
4. 
5. 

B-3-5 
B-3-7 
B-3~12 
B-3~14 
B-3-18 

6. 
7o 
8.-
9. 
10, 

B-3-21 
A-236 
A-239 
A-241 
A-240 

l l o 
12. 
U a 
14, 
15. 

A-243 
A-245 
A~246 
A~384 
A-387 

II, Suggested Supplementary Assignments; 

1." Prepare a comparison betv/een spark plugs and their heat 
ranges, 

2. Discuss the importance of headlight adjustment and the 
apparatus used to adjust the headlights. 

3. Ileport on the legal restrictions placed on automobile 
lighting. 

4. Discuss the effects of transistorizing the ignition sys­
tem on engine efficiency. 

III. Suggested Visual Aids; 

Manual: 

"Headlight Tester" 
(#560, C'.30, Bear Co.) 

Handbook: 

"Facts About Spark Plugs and Engines" 
(Champion Spark Plug/ Box 910, Toledo, Ohio, Free) 

"Ignition Circuit Maintenance" 
(324-3, $.80, Delco Remy) The Ignition System (5133D Delco 
Remy) 

Film: 

"A Spark in Time on the Firing Line" 
(#2211, 2?. min., color, Modern Picture Service) This is an 
excellent fully-animated educational film on the operation 
of an autom5>bile ignition system. 

"The Spark of Power" 
(#2492, 13 min., color, Modern Picture Service) Here is a 
fully animated outstanding film on the function of spark 
plugs in the internal combustion engine. 
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KEY—ASSIGNI'ISHT SHEET NO. 13 
ELECTRICAL GYSTEM SERVICE 

I . Key To S tudy Q u e s t i o n s 

1 . 
2 . 
3 . 
4 . 
5 . 

A-225 
i i -226 
A-226 
A-228 
A-229 

6 . 
7 . 
8 . 
9 . 

1 0 . 

i \ -229 
A-371 
A-372 
i\~372 
A-373 

1 1 . A-375 
12. A-378 
13 . A-383 

SuQcrested Supplementary Assignments; 

1. Prepare a maintenance table on the electrical system. 

2. Bring to class an article depicting recent advances in 
service procedures given to auto electrical systems. 

III. Suggested Visual Aids; 

Film; 

"Commutation of DC Machines" 

(Same principle as in automobile, 24 min./ Black & VThite/ 
Westinghouse, 411 N. 7th Street/ St. Louis 1, ilo,) Clearly 
presents the theory and maintenance of communication of 
direct-current motors and generators. Animated drawings 
explain the theory of commutation and the troubles that 
arise from stray oil and grease/ moisture/ looseness of 
mounting/ worn brusholder boxes/ grooving/ poor seating of 
new brushes and irregular inspection. How to prevent and 
mend these troubles is graphically demonstrated in detail. 

Manuals: 

" A l t e r n a t o r 6e T r a n s i s t e r " 

( S e t o f 3 , $ 1 . 0 0 e a c h / D e t r o i t ) (A, E . A. ) 
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KEY—ASSIGNI-CNT SHEET NO. 14 
CLUTCHES MD CLUTCH SERVICE 

Key To Study Ques t ions 

1 . 
2 . 
3 . 
4 , 
5 . 
6 . 

A-391 
A-393 
A-395 
A-398 
A-401 
A-402 

7 . 
8 . 
9 . 

1 0 . 
1 1 . 
1 2 . 

-A-40 3 
;\~404 
B - 9 - 3 
B - 9 - 3 
B-9 -5 
B-9 -7 

1 3 . 
1 4 . 
1 5 . 
1 6 . 
1 7 . 
18 . ' 

B~9-8 
B-9 -9 
B-9-2 
B - 9 - 1 
B-9 -9 
B-9 -10 

I I . Suqcrested Supplementary Assignments; ^ ' 

1. Ur i t e a b r i e f summary on i7hy d r iv ing sa fe ty i s economy. 

2 , Describe the advantages of purchasing an automobile with 
a c l u t c h . 

I I I . Suggested Visual Aids; 

"Exploded View of Clutch Assembly" 

Prepare a handout for c l a s s use from t e x t boolc. 
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KEY—ASSIGNr-CHT SHEET NO. 15 
TRANSMISSI0I7S hUD THEIR SERVIC;i] 

I . Key TO Study Q u e s t i o n s : 

1, 
2, 
3, 
4. 

A~409 
A-406 
A-407 
A-411 

5. 
6. 
7 . 
8 . 

A-409 
i\-416 
A-421 
i\-428 

9 . 
10 . 
1 1 . 
12 . 

A-430 
A-434 • . 
B-10-2 
B-10-12 

I I . Suggested Supplementary Assicrnments; 

1. I n v e s t i g a t e the d u t i e s , pay, l o c a t i o n , oppor tuni t ies ; , 
schools , t r a i n i n g , e t c - of a t ransmission s p e c i a l i s t , 
r e p o r t your f indings to the c l a s s . 

I I I . Suggested Visual Aids ; 

Char t : 

"Three-Speed Gear Transmission" 

Printed instruction on the back of this chart explains clearly 
the mechanics of shifting gears in the conventional automotive 
transmission. (General Motors) 

"Typical Gear Combinations" 

The many gears and gear combinations used by modern industry 
are outlined and explained in this interesting wall chart. 
(General Motors) 
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KEY—ASSIGMI3NT SHEET NO. 16 
AUTOMATIC TRAWSMICSIONS AND SERVICP. 

25 

I . Key To Study Questions? 

1. 
2 . 
3 , 
4 . 
5 . 

B-12-7 
B-12~8 
B-12-8 
B~12-10 
B-12-13 

6 . 
7 . 
8 . 
9 . 

1 0 . 

A-448 
A-448 
A-450 
A-451 
A-^455 

1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 

A-454 
A-45 6 
A-459 
A-469 
A-500 

I I . Suqcfested Supplementary Assignments; 

1 . Read chapters 43#44 in supplementary r e f e r e n c e . 

I l l . Suqcfestcu Visual Aids; 

Char t : 

"Chrysler Corporation Automatic Transmission" 

(Illustrations/ 8 1/2 X 11/ single to teachers) 

Manual: 

"Service Manuals for Various Heavy Duty Automatic Transmissions" 

A series of seven service manuals describing the product? 
telling how and why it works. Words and pictures are used 
to shov; teardown and rebuild procedures. (Available singly* 
General Motors) 

Boole: 

"Cruise-0-Matic" 

These are 8 1/2 X 11 individually bound boolcc containing 
schematics or gear train build ups designed to be colored 
(in) by the learner. It is felt by coloring these . . . 
the operation will be more firmly fixed in tlic mind of the 
student. ($1.10/ Ford Motor Co.) 

Film: 

"Automatic Transmissions" 

St r e s se s economy and comfort in the uses of automatic t r a n s ­
missions (13 min./ Black 6-. Tniite, Ford Motor Co.) 
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KEY—ASSIGWi-EHT SHEET NO. 17 
DRIV: lEilCHANISMS 

Key To Gtudv Questions; 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 

A-5 02 

i\-506 
A-5 06 
A-509 
i\-510 

7 . 
8 . 
S. 

10 . 
1 1 . 
JL<^ o 

i \-511 
; \ -5 i2 
i^-513 
A-515 
7\-515 
A-515 

1 3 . 
14 . 
1 5 . 
16 . 
1 7 . 
1 8 . 

A-515 
B-14-8 
B-14-7 
B-14-8 
B-14~8 
B-14-12 

I I . Suggested Supplementary Ass ignments ; 

lo Discuss the impor tance of a heavy l u b r i c a n t i n t h e d i f ­
f e r e n t i a l . Compare t h i s l u b r i c a n t w i t h t he type used i n 
a u n i v e r s a l j o i n t . 

2o Sketch t h e v a r i o u s u n i v e r s a l j o i n t t y p e s . 

3 . Repor t on t h e f u n c t i o n s o f t h e d i f f e r e n t i a l / s l i p - j o i n t . 

4 . i l e l a t e the impor tance of the r i n g gea r t o t h e d r i v e p in ion 
v/hile making a t u r n . 

• I I • Suggested V i s u a l A i d s ; 

C h a r t : 

"Rear Axle Assembly" 

(General Motors) This chart shows views of the automobile 
rear axle assembly and presents a clear and simple explan­
ation of this complicated mechanism. 

Film; 

"Indianapolis 500" 

A recap of the 1963 auto racing classic in v/hich Roger Ward/ 
driving the Kaiser Aluminum Special/ finished fourth. The 
film features the battle botv/een the standard offenhauser 
driven/ front engine cars and a new/ lightv/eight/ rear engine 
car using an 8 cylinder Ford engine. Race highlights the 
increasing importance of weight saving and the contributions 
being made by aluminum. (30 min./ color/ Kaiser Aluminum & 
Chemical Corporation) 



KEY—-ASSIGlNll-i;:iTT SHEET NOo IG 
SPRINGS AND SUSPENSION SYSTEI-IS 

Key To Study Questions 

27 

1 . 
2 . 
3 . 
4 , 
5 . 
6 , 

A-517 
A-519 
A-519 
A-520 
A-523 
A~524 

7 . 
S . 
9 . 

10, 
X>L o 

12 . 

i\-525 
i\-526 
A-531 
B-15-5 
B-15-6 
B~15-6 

1 3 . 
14 . 
1 5 . 
16 . 
17 , 
1 8 . 

B~15-10 
B-15-10 
B-15-14 
B-15-14 
B- i5 -18 
B-15-18 

II. Sucraested Supplementary -Assignments; 

1. Discuss the relationship of the springs to the drive 
mechanism. 

2. Escplain the effect of placing a shock absorber inside 
a front end coil spring. TThy are both items used on the 
front suspension? 

III. Suggested Visual Aids.; 

Chart; 

"Automobile Chassis" 

The typical automobile chassis pictured in tlic chart makes 
it easy to show how the various mechanical parts fit to­
gether and operate as a single unit. (General Motors). 

Booklet; 

"Delco Automotive Suspension Products" 

(Delco, Dayton, Ohio) 



28 

KEY—-î ŜSIGMIlDITT SHEET NO. 19 
SERVICING STEERING iMlD SUSPENSION SYSTr̂ MS 

I . Key To Study Questions 

I I . 

1, 
2 
3. 
4, 
5 
6 

B-17--2 
B-17-5 
B--17-23 
B-17-6 
B-17-8 
B~17-10 

7 . 
8 . 
9 . 

10 . 
1 1 . 
12 . 

B-17-12 
B-17-14 
B-17-15 
i\-543 
A-544 
;\-546 

13 . 
14 , 
15 . 
16. 

A-561 
A-5 62 
A-5 69 
A-570 

Sucrqested Supplementary Assicrnments; 

1 . Corapire the front end suspension system to a gyroscope . 

2 . TTliy should the t i e rods be increased in diameter when 
pov/er s t e e r i n g i s a part o f the system? Estimate the 
power consumption used by a power s t e e r i n g b o o s t e r . 

3 . Report on the type f l u i d used in a power s t e e r i n g system 
and c h a r a c t e r i s t i c s i t must p o s s e s s . 

I I I . Suqcrested Visual Aids; 

Manual: 

"Wheel Alignment o f Your Car—V/hat i t is—Hov/ i t works" 

$•30 (Bear Co,) 

"VTheel and Steering Alignment" 

Routine manual ($.30, Bear Co.) 

"Fundamentals of Wheel Alignment" 

Notebook ($.40/ Bear Co.) 

Chart: 

"Steering System" 

This schematic diagram pictures the automobile steering gear 
assembly and also shows hov; power steering is applied. 
(General Motors) 



KEY—ASSIGHILTLTT SHEET NO. 20 
BRAKES AND BRAKE SERVICE 

!• Key To Study Ques t ions 

29 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

B*"lo"*l 
B-10-2 
B-18-4 
B-10-6 
B-18-8 
B-lG-10 
B-10-13 

8. 
9. 

10 a 
JL*L o 

JL^ o 

13. 
14. 

B-18-16 
B-18-20 
A-571 
A-573 
A-576 
A-577 
A-577 

15. 
16. 
17. 
18. 
19. 
20. 

A-5 80 
A-573 
A-576 
A-5 87 
A-590 
A-592 

I I . SuQcrested Supplementary Assignments; 

1. Lis t the qua l i t i e s a good brake fluid should possess. 

2 . TTliat adjustments are possible on a master cylinder in 
a dual system? 

3. Lis t cha rac t e r i s t i c s of brake shoe l in ings , and "clues" 
of brake t rouble . 

4 . Report on the effects of o i l , gasol ine, v/ater, and dust 
p a r t i c l e s have on brake shoe l i n ing . 

I l l , Sucrcrested Visual Aids; 

Schematic; 

Prepare a schematic of a single and dual brake system. 

Manuals: 

Fundamentals of Brake Service Notebooks $.40, (Bear Co.) 

Chart: 

"Brake System" 

This schematic drawing clearly illustrates the operation 
of the hydraulic and mechanical principles involved in the 
brake system of the modern automobile. (General Motors) 

Pi 1ms: 

"VThen the Chips Go Down" 

(#2169/ 22 min., color. Modern Picture Service) The im­
portance of good brake linings is stressed in this film. 
We sec how they are manufactured and the astonishing num­
ber of rigid tests they must pass* A brief and tragic 
episode shows what happened to a family when tlieir brakes 
failed to work. 
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" T 4 . » It's 7\11 in the Brakes" 

(#EG504) American Insurance Association, 05 St. John's 
Street, New York, N, Y., 10030 
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KEY—ASSiciHISITT SHEET NO. 21 
I'THEELS, TIRES, MD TIRE REPAIR C:i?.VIC:: 

I, Key To Study Questions 

1. 
2 . 
3 . 
4 . 
5 . 
6 . 

A-564 
A-595 
A-595 
A-596 
/\-599 
A-600 

?• 
8 . 
9 . 

10 . 
X X • 

1 2 . 

B-16-2 
B~16-2 
B-16-3 
B-16-4 
B-16-5 
B-16-5 

1 3 . 
14 . 
1 5 . 
16 . 

B-16-7 
B-16-7 
B-16-8 
B-16-9 

Sucrqested Supplementary Assignments; 

1 . Discuss the advantages of each of the folloxving: 

a . t i r e recapping 
b . t i r e r e th read ing 
c . wheel balancing 
d . t i r e chain usage 
e . tubelGSs t i r e s 

2 . L i s t the f ac to r s t h a t cause v a r i a t i o n s in t i r e p ressure 

3 . iJhat d i f fe rences a re requi red in wheel rim shapes.when 
comparing tube type to t ube l e s s t i r e s . 

I I I . Sucrqested Visual Aids ; . 

Films 

"Tommy Looks at Tires" 

(Free/ 16mm/ 20 min. / co lor ) Film giv ing information about 
r esea rch / development and t e s t i n g in the mdnufacturing of 
t i r e s . S t e a r l i n g Movies/ U. G. A./ I n c . / Control Booking 
Exchange/ 43 West 61s t S t . / New York 23/. New Yo^k. 

•4 
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KEY—-ASSIGNIlLlNT SHEET m. 22 
AIR COLiDITIONIWG 

I . Key To Study Ques t ions 

1 . 
2 . 
3 a 
4 . 

B-20^2 
B-20~2 
B-20-2 
B-20~4 

5. 

7 . 
r> 
o o 

B-20-4 
B-20-5 
D-20-5 
B-20-8 

9 . 
1 0 . 
l l o 

12, 

B-20-11 
B-20-11 
B-20-4 
B-20-4 

I I . SucTCfosted Supplementary Ass ignments ; 

lo P repa re a c o l o r coded s k e t c h of t he components of an a i r 
c o n d i t i o n i n g sys t em. 

2o Study the t r o u b l e s h o o t i n g c h a r t p r e p a r e d on page 48-8 of 
t h e supplementary r e f e r e n c e . 

I I I . SucTCTOSted v i s u a l A ids ; 

h 

Manuals 

"Frigidaire Service Home Study Course #1" 

Covers basic food preparation and fundamentals of refrigera­
tion. (General Motors) 

"Frigidaire Service Home Study Course #2" 

Covers the components which make up a refrigeration system. 
(General Motors) 

Film: 

"Chemical Stability in a Refrigerating System" 

(Sound strip/ 23 min.* General Motors) This slide film 
illustrates hov7 chemical stability and freedom from con­
tamination is vitally necessary for the efficient operation 
of refrigerating products. Tlie proper procedures to be fol-
lov/ed by servicemen in maintaining chemical stability are 
thoroughly covered and the results of improper servicing 
techniques are graphically illustrated. Based on the booklet 
on die same subject. 

"Fundamentals of Air Conditioning and Heating" 

(Sound Strip, 30 min.,) Covers a study of air circulation, 
ventilation, filtration, sound and comfort of air conditioning 
Also includes the testing of combustion as it applies to 
heating equipment. 



KEY—ASSIGNMENT SHEET NO. 23 
JOB MANAGEMENT AND PRICING 

I. Key To Study Questions: 

33 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 

D 
D 
D 
D 
D 
D 
D 

8 , 
9 . 

10« 
X a* • 

1 2 . 
1 3 . 
1 4 . 

D 
D 
D 
D 
D 
D 
D 

1 5 . 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 

D 
D 
D 
D 
D 
D 
D 
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VT 001 628 
Auto Mechanics Group Instruction, A Course of Study Designed for 
Students Preparing for or Presently Employed in Auto Mechanics. 

Karnes, James B. 
Missouri Univ., Columbia. Dept of Industrial Education 
Missouri State Oept, of Education, Jefferson City 
Pub Date - 0ct66 
MF AVAILABLE IN VT-ERl : SET 75p. 

*STUDY GUIDES, *TRADE AND INDUSTRiA,. EDUCATION, 
(OCCUPATION), HIGH SCHOOLS, JOB ANALYSIS, GROUP 
^COOPERATIVE EDUCATION, *MOTOR VEHICLES, 

*AUTO MECHANICS 
INSTRUCTION, 

Students may use this guide in studying technical and related 
information in high, post-high, or area vocational school auto 
mechanics programs. It was developed at the state level by a 
committee and research assistants and has been field tested. The 23 
assignment sheets contain introductory statements, assignments, 
references, and discussion questions. The questions guide the 
student to the important aspects of the reading ass'* ments and 
form a basis or guide for classroom discussions. P...esentative 
assignment *iheet titles are (1) Basic Components of the Automobile, 
(2) AutomoL .a Engine Components, (3) Engine Service, (4) Clutches 
and Clutch Service, and (5) Air Conditioning. An information 
sheet is included on job management. The material is to be used on 
a group or class basis in conjunction with experience in actual 
repair situations of an automobile or component parts under teacher 
supervision for 1 year or 180 days. Teachers should be vocationally 
competent, and students should be in grade 11 or 12 and have proper 
prerequisites. Supplementary materials include a list of references 
and a trade analysis. A second study guide (VT 002 080) has been 
developed for individual study. It is based on the same references 
and has the same assignments with objective-type questions which may 
be used for test purposes with this study guide. An answer key 
(VT 002 081) which locates the question reference sources is 
available for both study guides. This document is available for $1,50 
from Industrial Education, 103 Industrial Education Building, 
University of Missouri, Columbia, Missouri 65201, (HC) 
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TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 1̂ 3212 

FROM: (Person) James B. Karnes (Agency) Univ. of Mo. a t Columbia 
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Geographic Adaptability United S t a t e s 
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Users of Material R-hnrStapi;: guiding c l a s s 

discussion 
(k) Requirements for Using Material: 
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Time Allotment 180 days 
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PORUARD 

This course of study, consisting of an analysis of AUTO MECHANICS 
GROUP INSTRUCTION, together witli assignment sheets covering the related 
(occupational) information, has been prepared for teaching auto mech­
anics on a cfroup or class basis in a trade preparatory program. 

The original analysis for this course of study v/as developed in 
1940 by Mr. R. w. Baker, Director of Vocational Education, Joplin, 
Missouri, and by Mr. Lloyd E, Estes, formerly coordinator, and 
Mr. Kenneth Epperson, Auto Mechanics Instructor, Hannibal, Missouri. 
The assignment sheets for this course of study are especially designed 
for group instruction and were prepared by Mr. Kim Baugrr:"?, Research 
Assistant in Industrial Education at the University of Missouri. 

We wirh to acknowledge our indebtedness to Dr. H. H, London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculum Materials Laboratory 
in which tliis material was prepared, and to Dr. Janes B. Karnes, 
Assistant Professor of Industrial Education at tlic University of Missour 
who supervised the preparation of the material and edited the manuscripi-
Credit is due to Mr. B* W. Robinson, Assistant Commissioner of Educatior. 
Mr. Merton TTheeler, Director of Industrial Education, and to other 
staff members of the State Department of Education for their efforts 
in the development of the Industrial Education Curriculum Series of 
which this course of study is a part. 

HUMBERT T'JHESLER 

Commissioner of Education 

October, 1966 
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INTRODUCTION 

In preparing this course of study, it has been' assumed that "job 

skills and procedures will be learned through experiencie in actual 

repair situations of an automobile or component parts under the 

direction of a competent teacher. The technical and related infor­

mation is to be given in conjunction with each associated assignment 

at the appropriate time. The teaching sequence set up in the manual 

is intended to be flexible. 

Each assignment in the manual contains an introduction, reading 

assignment, and a series of discussion questions based on the refer­

ence pages assigned. The purposes of the introduction are to create 

interest, convey the importance of the assignment to the student, and 

tell him specifically what he is expected to learn. The reading 

assignments are keyed to the basic texts listed on. page (6) six of 

this manual. 

The questions on the assignment sheets serve two purposes: (1) to 

guide the student to the important aspects of the reading assignment, 

and (2) to form a basis or guide for classroom discussions. The 

questions may also be utilized as written assignments to emphasize 

a particular procedure as topic, as well as selected essay test items, 

Your attention should be called to a second study guide on Auto 

Mechanics, one designed specifically for a single student doing 

individual study, it is based on the same reference material, has 

the same assignments, but the questions for each unit are of the 

objective type. These questions lend themselves very well to test 

purposes. A key is available for both study guides locating the ref­

erence source from which the questions were written. 

As the student proceeds through the course, it is advisable for 

him to keep a well organizec notebook. In this notebook, he would 

bring to the shop any information needed to perform the day's assign­

ment. This will give added life to the text. Related information 

not found in the text would also be kept here. 



TO THE STUDENT-WORKER 

The auto mechanic's trade is a service typo of trade which is 
concerned primarily with the adjustment/ repair, and installation of 
parts, and general maintenance of the automobile» Auto mechanics are 
classified either as general mechanics or as specialists. The general 
auto mechanic is capable of performing the great majority of operations 
necessary to return a vehicle to its normal operating condition. A 
specialist is one who has all-around knowledge of the trade, but who 
has, in addition, become especially skilled in one or more particular 
phases of automotive repair, such as carburetion, brakes, or ignition• 

Outlook and Opportunity for the Automotive Mechanic 

An increasing number of competent automotive mechanics will be in 
demand throughout the forseeable future. This up\;ard trend is certain 
to continue due to the rapidly rising number of cars, trucks and buses 
on the nation's highways. The increase in farm mechanization will 
also add to this demand. Today there are approximately one million 
automotive mechanics. For an occupation this size the Labor Depart­
ment estimates that retirements and deaths alone create about 12,000 
to 15,000 openings each year. 

In addition to the increase in numbers needed, there will be a 
demand for mechanics with more skills and technical knowledge than has 
been required. The relatively nev; features such as automatic transmis­
sions, pov;er brakes, power steering, air conditioning and other mech­
anical innovations requires an understanding of numerous scientific 
principles and their application in the servicing and repair of motor 
vehicles. 

Earnings for the auto-mechanic vary depending on the location and 
size of the community, the mechanic's specialty, the type of estab­
lishment and otiier factors. Hox^ever, regardless of these factors the 
competent mechanic can look forward to earning good v/ages. A survey 
by the Department of Labor in 1950 showed that v/agos for mechanics 
ranged from $2,05 to $3.16 an hour, with the average being $2.50 an 
hour. More important than wages, perhaps, is the fact that the pros­
pective mechanic will not be tied to a dead-end job. Instead, he can 
look forward to a life of challenging experiences as he repairs and 
services the complex motor vehicles of the future. 

Persona1-Socia1 Traits Essential for the Auto Mechanic 

Personality traits are of extreme importance, not only in secur­
ing and holding a desirable position but in life in general. Personal 
and social traits can be improved through training v/hen the individual 
learns v/hat to improve, how to improve and why improvement is advis­
able. Among the personal-social traits of chief importance to the 
auto mechanic are the following: 

'-^...JM^ 



Patience, liuch of the work of the auto mechanic is in "hard-
to-get" places, and it requires patience as well as skill to 
make the necessary adjustments and repairs. 

Personal i^ppearance. Clothing should be worn that makes for 
safety, efficiency, and a pleasing impression upon the people 
you serve. 

Good Physical Condition. Physical requirements are not exces­
sive, but tlie conditions of work are not always ideal. Often 
it is necessary to work in cold, drafty, and poorly ventilated 
places. One must be in good physical condition to keep at 
top efficiency. One must have good muscular coordination, 
mechanical dexterity, good eyesight, and steady nerves. 

Cooperation. Auto mechanics requires a willingness to work 
cooperatively with fellow workers. This means an attitude 
of readiness to assist others when they need help, and to 
join in group undertakings. 

Consideration of Other^, A thoughtful attitude tov/ard 
making things easy and pleasant for others, such as keeping 
things in order, putting tools av/ay, and doing your full 
share of v/ork is an important marketable trait of a good 
auto mechanic. 

Industry. This character trait means a habit of carefulr 
thoughtful, energetic attack upon the job without loitering 
or wasting tJ.me. 

Initiative. Tlie ability to see v/hat needs to be done and 
to go ahead without constant supervision is an essential 
trait of an auto mechanic. 

Reliability and Trustworthiness. Intrusted in your care are 
people's lives and valuable propert:̂ '. Negligence on your 
part as a mechanic can easily cause death and destruction. 
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ANALYSIS 

JOB TRAINING; What the 
Worker Should Be Able to Do 

Assign. 
... .No . 

RELATED INFORMATION: What 
the Worker Should Know 

introduction to Auto Mechanics 

1 

1 

1 

1 

1 

2 

2 
2 

3 
3 

1 . Importance o f automobiles 
i n today ' s world 

2 . Nature and opportun i t i e s 
i n the auto -repa ir b u s i ­
nes s 

3 . Occupational and vocation­
a l guidance information 

4 . Sources o f auto repair 
information 

5 . Things t o consider before 
opening your own bus iness 

6 . H i s t o r i c a l Review of the 
Automobile 

?• The Automotive Industry 
8 . Automol)ile/ Design and 

Major Compojients 
9 , Auto-Pvfepair Hand Tools 

1 0 . Tool Sa fe ty and Usage 

The Engine 

A 

A 

11. 

12. 

4 
4 

4 

4 
4 
5 
5 

5 

5 

5 

5 

5 

5 

1 3 . 
14 . 

15 . 

16 . 
17 . 
1 8 . 
1 9 . 

2 0 . 

2 1 . 

2 2 . 

2 3 . 

2 4 . 

2 5 . 

Physical principles in­
volved in engine construc­
tion 
Types of engines used in 
automobiles 
Engine classifixations 
Gas turbine and experi­
mental engines 
Engine component identi­
fication 
Engine mounting 
Two cycle engine operation 
Engine block design 
Principles of cylinder 
construction 
Piston and connecting rod 
design 
Piston ring design and 
cylinder installation 
Variations in cylinder 
head placement 
Typ6s and purposes of 
gaskets 
Function of intake and 
exhaust manifold 
Construction and design 
of engine bearings 
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JOB TRAINIITG; T-̂ at the 
Worker Should Be Able to Do 

î CSC! 
k o o i g n . 

iTo* 
RELATCD INFORMATION: What 
the I/orjcor Should Know 

36. Free s t ickey valves 

37. Adjust valve-tappet 
clearance 

38. Remove and replace valves 
39. Recondition valves and 

valve sea t 
40 . Replace a valve sea t 

in ser t 
4 1 . Test valve guide wear 
42 . Check and repair hydrau­

l i c valve l i f t e r s 

44 . Remove/ clean/ replace 
cylinder head 

45 . I n s t a l l gaskets 
46 . Inspect piston for damage 

47. Check cylinder wal ls 
for variation 

48 . Remove ridge ring 
49 . Refinish cylinder walls 
50 . Remove/ f i t / i n s t a l l pistons 
5 1 . Clean piston ring grooves 
52 . Remove/ f i t and i n s t a l l 

piston rings 
53 . Remove, f i t / and replace 

piston pin bushings 
54 . Remove, a l ign / i n s t a l l 

conn's ct ing rod 
55 . Align connecting rod to 

piston 
56 . Remove and replace con­

necting rod bearings 

26. 

5 
5 

5 

5 

5 
5 

5 

6 

6 
6 

2 7 . 
2 8 . 

2 9 . 

3 0 . 

3 1 . 
3 2 . 

3 3 . 

3 4 . 

3 5 . 
3 6 . 

Cam, crankshaft design and 
function 
Kinds of engine valves 
Principles of the valve 
train 
Function of engine fly 
wheel 
Importance of proper 
valve timing 
Engine timing devices 
Crankcase design and 
function 
Types and operation of 
valve lifters 
operating characteristics 
of valve trains and valves 
Diagnosing valve troubles 
Methods of servicing 
va Ives 

43- Cylinder head maintenance 

46. Service to pistons and 
cylinders 

52, Types of pistor rings 

53. V/ays of servicing con­
necting rods 
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I i 
JOB TRAIHIrIG: VJhat the . .-• Assign. 
Worker Should Be Able to Do Ho4 

RELATED INFORMATION: What 
the V7or]:er Should Know 

; 5 7 . 

i 5 8 . 
; 5 9 . 

; 1 60. 

1 6 1 . 

6 2 . 

6 3 . 

i 6 4 . 

6 5 . 

6 6 . 

6 7 . 

Remove and replace 
crankshaft 
Test and al-'gn crankshaft 
Clean oil passages 
Check and adjust crank­
shaft, end play 
Remove and install main 
bearings 
Remove and replace oil 
seals 
Remove and replace cam 
sha ft 
Test and lign cam 
shaft. 
Remove and replace cam­
shaft bearings 
Measure engine 
efficiency 
Test engine compression 

68. Measure engine vacuum 
69. Diagnose engine troubles 

57 . Methods used to check 
cranlcsha f t s 

7 

7 

66. Engine measurements 

67. Testing instruments 
used in engine service 

69. Principles of trouble 
shooting the engine 

7 2 . 
7 3 . 

7 4 . 

'75. 

7 6 . 
7 7 . 
7 8 . 

7 9 . 

8 0 . 
8 1 . 
8 2 . 

Fuel 

Check fue l l i n e s 
Remove and r e p l a c e fue l 
pum.p, bowl 
Tes t f u e l pump p u l s a t i o n 
for o u t p u t 
Remove, c lean# r e p l a c e 
fue l f i l t e r 
T e s t v e n t u r i tube 
Adjus t a i r b l eed 
Tes t c a r b u r e t i o n w i t h 
a n a l y s e r 
Check and a d j u s t 
d i s c h a r g e j e t 
Adjus t choke l e v e r 
Adjus t a u t o m a t i c choke 
Adjus t choke c o n t r o l 

Svstepti 

S 
n 

8 
0 0 

0 

8 

8 

7 0 . 
7 1 . 

7 2 . 
7 3 . 

7 5 . 

7 6 . 

8 0 . 

Chemistry of engine fuels 
Effects of condensation 
on fuels 
Fuel tank design 
Operating theory of fuel 
pumps 

Types of fuel •*'- Iters in 
use 
Principles of carburetion 

cables 
83o Position the throttle 

valve 

Principles of the choke 

83. Throttle valve principles 
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JOB TRABTING: T«7hat the Ass ign . 
Worker Should Be Able t o Do no. 

RELATTJD INFORMATION: What 
the TTorker Should Know 

84 . Test engine RPM 
8 5 . Test engine combustion 

89. Remove/ clean# replace 
air filter 

&C. Inspect and interpret 
fuel injector chart 

93. Test fuel consumption 

94. Analyze exhaust gas 
95. Measure manifold vacuum 
96. Diagnose fuel system 

troubles 

c 

8 

8 

0 

8 

8 

8 

8 

3 

8 5 . 

8 6 . 

8 7 . 

8 8 . 

8 9 . 

9 0 . 

9 1 . 

9 2 . 

9 3 . 

Principles of fuel com­
bustion 
Malfunctions occurî ig in 
carburetion 
Carburetor types and their 
functions 
Manifold design for 
carburetion 
Air fiIteration principles 

Fuel injection systems 

Diesel fuels and their 
operating principles 
Carburetion using liqui­
fied petroleum 
Test instruments used in 
fuel system service 

96. Trouble shooting the fuel 
system 

97. Check/ drain* fill 
crankcase 

101. Check oil coder 

102. Check/ repair oil line 
damage 

103. Replace oil filter 

104. Replace oil gauge 

105. Correct low oil pressure 
106. Correct excessive oil 

pressure 
107. Replace diluted oil 
108. Diagnose lubrication 

troubles 

Engine Lubrication 

9 

9 

9 

9 

9 

ne 
9 

9 

sure 9 

97 . 

9 8 . 

9 9 . 

100. 

101 . 

103 . 

104 . 

105. 

108, 

Characteristics of engine 
lubricating oils 
Principles of crank case 
ventilation 
Function of engine lubri­
cating system 
Types of lubricating 
systems 
Types and functions of 
oil coolers 

Ti'pes snd function of 
oil filters 
Principles of oil gauge 
opera tion 
Testing instruments 
used in lubrication system 

Introduction to engine 
lubrication trouble 
diagnosis 
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JOB TRAIlJIiTG: T\That the J\ssign. 
Worker Should Be Able to Do No. 

RELATED INFORMATION: What 
the \7orl:er Should Know 

109. Check ant i freeze solut ion 
concentra tion 

110. Drain cooling system 
111. Exaraine radiator for 

r e s t r i c t i o n s / leaks 
112. Flush radiator rust and 

scale 
113. Test and i n s t a l l 

thermostat 
114. Examine/ replace cool ing 

system hoses 
115. Remove, replace water 

pump 
116. Test radiator cap 

'.Pressure 
117. Check over flow l ine 
118. Check fan blade 
119. Adjust fan b e l t tension 
120. Test hot water heater 

Cooling System 

10 109. 

10 110, 

10 

10 

10 

10 

115. 

116. 

118. 

120. 

Types and characteristics 
of antifreeze solutions 
Care of cooling systems 

10 113. Function of thermostats 

Water pump operation 

Pressurized cooling 
systems 

Engine fan operation 

Hot water heater operation 

Electrical Systems 

125. Determine battery 
ratings 

127. Femove and replace 
a battery 

128. Recharge a battery 

130. Test battery specific 
gravity 

131. Test battery output 
132. Checl- fill battery 

licjuiOi level 
133. Read:;:.st specific 

gravity of battery 

11 
11 

11 

11 

11 

11 

11 

11 

11 

121. 
122. 

123. 

124. 

125. 

126. 

127. 

128. 

129. 

E l e c t r i c a l terminology 
Function of e l e c t r i c a l 
system 
Ohms lav/ and i t s 
applicat ion 
Battery construction and 
operation 
Battery ratings and 
e f f i c i ency 
Wet and dry-charge battery 
stock maintenance 
Ins ta l l a t ion procedures 
of ba t ter i e s 
Principles of recharging 
a battery 
Factors af fect ing battery 
l i f e 
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JOB TRAINING: What the • Assign, 
worker Should Be Able to Do iTo. 

RELAT3D INFORMATION: What 
the Uorkex Should Know 

134. Determine battery rating 

136. Remove, replace a 
generator 

137. Test generator for 
short 

138. Turn commutator segments 
on a lathe 

139. Remove mica between 
commutator segments 

140. Remove, replace 
generator brushes 

142. Test alternator output 

144. Test starting current 
voltage 

145. Remove, replace starter 
motor 

146. Check, repair bendix 
drive 

147. Bench test starter 
motor 

148. Test starter solinoid 

150. Test coil polarity 

151. Test coil primary 
voltage 

152. Test coil secondary 
voltage 

153. Remove, replace coil 

156. Record engine firing 
seqfuence 

157. Remove, replace 
distributor 

158c Time distributor to 
engine 

159. Adjust vacuum advance 

160. Adjust centrifugal 
advance 

162« Remove, replace con*™ 
denser 

11 135. Safety precautions used 
witli batteries 

11 136. Servicing a generator 

11 

11 

11 
11 

141 . 

142 . 

143 . 
144 . 

12 

12 

12 
12 

12 

12 

12 

149. 

150. 

154. 
155. 

156. 

Operating principles of 
three brush generator 
Principles of an alter­
nator 
DC-AC conversion practices 
Starter Motor principles 
and operation 

Coil construction and 
cperating principles 
Functions of coil 
polarity 

High voltage theories 
Principles of rotor 
action 
Firing sequence theory 
of. engines 

159. operating principles 
of vacuum advance 

161. Condenser construction 
and operation 

'^ 
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JOB TRAINING; Wliat t h e Assign 
Worker Should Be Able t o Do iJiOju-. 

RELATJJD INFORMATION: VThat 
t h e Uorlcer Should Know 

163. Remove/ replace spark 
plug 

164. Clean z.nd. adjust 
electrode gap 

165. Analyse spark plug 
condition 

166. Select spark plug 
for a specif ic engine 

170. Remove, adjus t , replace 
regulator 

171. Test regulator input , 
output 

172. Remtove, replace charging 
c i r c u i t v/ires 

173. Trace regulator 
c i r cu i t s 

176. Test indicator light 

177• Test ammeter 

12 163. 

12 

12 

12 

12 

13 

13 

13 

164. 

165 o 

166, 

167. 

168. 

169 o 

170. 

13 

13 

13 

174. 

175. 

176. 

Construction of spark 
plugs and relationship 
of parts 
Spark plug electrode 
classification 
Principles of testing and 
techniques of cleaning 
spark plug 
Spark plug chart interpre­
tation 
Pre-ignition factors of a 
spark plug 
Regulation of generator 
output 
^unctions of circuit 
breakers and relays 
Voltage and current regu­
lation through separate 
devices 

Functions of a three 
unit regulator 
Principles of double 
contact regulation 
Devices to indicate 
generator output 

Clutch 

178. Adjust clutch 
linkage 

179. Remove, replace clutch 
friction disk 

180. Diagnose clutch 
troubles 

14 

14 

14 

178. 

179. 

180. 

Typos 
their 
Clutch 

Clutch 

of clutches 
operation 
components 

and 

trouble-shooting 

Transmissions 

181, Adjust fluid level 15 181 

182. Adjust control linkage 15 182. 

Function, types, and 
operation of transmissions 
Gearshift mechanism 
operation 



15 

JOB TRAINING: VThat the Assign. 
Worker Should Be Able to Do No. 

RELATUD INFORMATION: What 
the TTorker Should Know 

184. Diagnose transmission 
troubles 

185. Test an overdrive 

186. Adjust liquid level of 
transmission 

187. Adjust hydramatic drive 

188. Remove, repair, replace 
transmission 

15 

15 

15 

16 

16 

16 

16 

183. 

184. 

185. 

186. 

187. 

188. 

189. 

Synchromesh transmission 
operation 
Operating procedures of 
transmissions 
Function and operation .f 
Sn overdrive 
Operation of fluid over­
drive 
Operation of hydramatic 
drives 
Planatory gearing in 
transmissions 
Principles of torque 
conversion and multipliers 

191. 

193. 

194. 

195. 

196. 

197. 

198. 

199. 

200. 
201. 
202. 

Drive 

Remove, replace uni­
versal joint 

Remove, replace axel 
shafts and bearings 
Adjust axel-shaft end 
play 
Remove, replace axel 
assembly 
Remove, replace diffei-
ential assembly 
Disassemble, assemble 
differential 
Remove, replace drive 
pinion 
Remove, replace oil 
sela arid bearings 
Adjust pinion bearing 
Replace ring gear 
Diagnose rear axel 
trouble 

Springs and 

Mechanisms 

17 

17 

17 
17 

17 

17 

17 

190. 

191. 

192. 
193. 

196. 

197. 

202. 

Suspension . 

Function, types of propelle 
sha f ts 
Selection and operation of 
universal joint 
Function of slip joints 
Types of rear-axel drive 
mechanisms 

Principles of the dif­
ferential 
Service to differentials 

Trouble shooting the drive 
mechanism 

Systems 

203. Replace leaf spring 

204. Replace coil spring 
205. Replace stabilizer bar 
206. Adjust shock absorber 

13 

18 
18 

203. Types and functions of 
springs 

205. Front end s t ab i l i za t ion 
206. Types and function o f 

shock absorbers 
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JOB TRAINING: T^at the 
Worker Should Be Able to Do 

Assign. 
Ho. 

RELATED INFORMATION: What 
the T'Torker Should Know 

207. Replace shock absorber 
18 208, Independent wheel sus-

pensions 

210 . 
2 1 1 . 
212 . 
2 1 3 . 

214o 

2 1 5 . 
216 . 

217 . 

2 1 8 . 

219 . 

220 . 

2 2 1 . 

222 . 

ServicincT S t e e r i n g and Suspension Systems 

19 209. 

19 Test/ adjust camber 
Test/ adjust caster 
Test/ adjust toe-in 
Test/ adjust king-pin 
inclination 
Remove/ replace front-
suspension system 
Repack wheel bearings 
Balance wheels 

Adjust steering gear 

Adjust fluid level in 
steering reservoir 
Check/ adjust fluid 
level 
Adjust steering unit 
belt tension 
Inspect system for 
leakage 
Diagnose steering-
system troubles 

210. 

Operating principles of 
steering systems 
Front end geometry 

19 

19 

216. 

217. 

19 219 

Procedures of wheel 
balancing 
Steering system 
operation and function 

Principles of power 
steering 

224. 
225. 

2 2 6 . 

227 . 

2 2 8 . 
229 . 

230 . 
2 3 1 . 

Brakes and Brake S e r v i c e 

Adjus t b rake l i n k a g e 
Check c y l i n d e r f l u i d 
l e v e l 
Make v/heel b r ake adjus t* 
ments 
Recondition brake 
drums 
Replace brake lining 
Check/ repair master 
cylinders 
Bleed brake system 
Adjust parking brake 

20. 223. Role of friction in 
brake operation 

20 224 o Types of brake systems 

232. Test/ adjust vacuum 
booster 

20 231- Principles of brake 
operation 

20 232. Types and operation of 
heavy-duty brakes 
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JOB TRAINING: What the Assign, 
worker Should Be Able to Do No. 

RELATED INFORMATION: What 
the Uorkor Should Know 

233. Adjust air brakes 
234. Test electric brakes. 
235. Diagnose brake trouble 20 235. TrouMe-shooting the 

brake system 

238. 

239. 

240. 

241. 
242. 

Wheels/ Tires, Tire Repair Service 

Analyze tire condition 

Sketch tire rotation 
pattern 
Repair tubf, damage 

Repair tubeless tire 
Install minor tire 
boot 

21 236. 

21 
21 

237. 
238. 

21 239. 

Function and types of 
tire construction 
Sources of tire failure 
Physical features of 
abnormal tire wear 
Methods of tire rotation 

21 240. Repair service given to 
tires/ tubes 

Air Conditioning 

243. Trace freon flow in 
.air-conditioning unit 

244. Test/ adjust component 
parts 

245. Adjust freon level 

22 243. 

22 244. 

22 245. 

Principles of air-
conditioning 
Functions of air con­
ditioning component parts 
Uses of freon gas as a 
coolant 

Job Manacremont and Pricing 

247 o 

248. 

249. 

251. 

252. 

253. 

254. 

Establish customer 
rapport 
Prepare central location 
for receiving customers 
Prepare service order 

Clean and repair service 
area 
Estimate and establish 
prices 
Determine p r o f i t loss 
r a t i o - sca l e 
Prepare records and make 
reports 

23 246w Essentials of advertising 
23 247. Methods of attracting 

business 
23 248. Techniques of selling 

service 

Sources of off-season 
income 
Off-setting free service 
time 
Factors determining price 
quotations 
Importance of shop 
overhead• 
Metliods used to keep good 
records 

23 

23 

23 

23 

250 . 

2 5 1 . 

252 . 

2 5 3 . 

254 . 
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Assignment 
Sheet No. 1 

Covering 
Units 1-5 

INTRODUCTION TO THE AUTOMOBILE REPAIR BUSINESS 

Job opportunities in the automotive industry are expected to 
continue in a sharp rise ever the next two decades. This is due 
primarily to the increase in the two-car families, general pros­
perity, and the population eŝ piosion. In addition, the increased 
complexity in the modern engine will open many doors to future 
jobs for the trained mechanic. 

It is important to understand that your job is an investment 
for the future. As a prospective mechanic, it v/ould be beneficial 
to know all the pitfalls- and advantages of the trade. Such signi­
ficant items as tools may be overlooked. Foolish is the person 
who spends hundreds of dollars, years of time and effort, in pre­
paring for a trade that is of no interest to him. 

In this assignment you will have an opportunity to learn about 
the significance of the automobile repairman in our society, and 
obtain an overall view of the future. 

Assignments 

1. Road the references listed below. 
2, Prom the classified section of a metropolitan newspaper, 

obtain six(6)different job opportunities in the auto­
motive trade. What common requirements, if any, are stated? 

3, Write a letter of application for the position you would 
like to have as obtained from the newspaper.-

4. Ansv/er the questions below and turn in the assignment by 

References: 

î« Stockel, Auto Mechanics Fundamentals, Chapter 22 
B. Occupational Outlook Handbook/ (Obtain from Guidance 

Department) (DoO.T. 5-81.COO through .999) 
C, either 

1. SRA — Occupational Brief/ # 610e, Automotive Mechanic 
2o Chronicle ^- Occupational Brief, # 5-81.01# 

Automobile Mechanic. 

Questions; 

1. Why should an auto mechanic know the advantages and disadvantages 
of the trade before entering it? What are some of the pitfalls 
you would expect to encounter when entering the trade? 

2. What reasons can be attributed to the increased need of trained 
auto mechanics? 

3. What type of training is necessary for success as an auto mech­
anic? Will an apprenticeship speed this process up? Who is an 
apprentice? Where can you obtain information about apprentice­
ships ? 
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4, What are the primary duties of a general automobile mechanic? 
How do the tune-up specialist's duties differ from his? 

5, Is it possible for a person to be a specialist and not have a 
general all-round mechanics background? 

6, How much money can be earned per week on the average? As an 
apprentice? Journeyman? 
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Assignment 
Sheet No. 2 

covering 
Units 6-8 

BASIC C0I4P0NBNTS OP THE' AUTOMOBILE 

The automotive industry/ since it is keenly competitive, is 
highly specialized. It requires of Its poople a thorough up-to-date 
working knowledge of techniques and specializations. However* before 
specialization can take place, a broad background from which the 
mechanic can select his specialty must be acquired. 

It is important for anyone going into a trade that he learn as 
much as possible about his trade. Unless the student draws ideas 
from many sources, his background will be limited. 

The purpose of this assignment is to provide a brief overview 
of the component parts of an automobile. 

Assignment; 

1. Read the reference listed below. 
2. Obtain from several new car dealers literate - showing 

the new features on their new mode Is # place them in a note­
book. 

3. Answer the questions below and turn in this assignment 
by . 

Reference; 

A. Crouse# Automotive Mechanics^ pp. 1-10, 38-48. 

Questions; 

1. What is meant by the term interchangable parts? How has this 
concept helped mass production? 

2. How do the operating principles of the steam engine compare 
with those of the gasoline engine? 

3. Compare an automobile frame with a chassis? Are the terms 
synonymous ? 

4. Is a complete fuel system absolutely necessary? Could an auto­
mobile operate without one of the parts? How does each part 
contribute to the whole system? 

5. What purpose does oil serve in an engine? Vlfhy must oil be pre­
sent within the engine at all times? 

6. Explain what is likely to happen if the cooling system became 
inoperable. Trace the flow of coolant through an engine. 

7. What components make up a brake system? By what principle does 
a hydraulic brake operate. 
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8. How decs a slip joint differ from a universal joint? Where 
and for what purpose are each used? 

9. Define reciprocating motion/ rotary motion. How does an engine 
utilize these motions? How is rotary motion converted into 
reciprocating motion? 

10. VThat was the purpose of placing two valves at the closed end of 
a cylinder? What is a valve seat? a stem? a valve guide? 

11. If stroke refers to piston movement/ what is meant by a four 
stroke engine? two stroke eî gine? 

12. What is the relationship between the number of cylinders and 
engine power? 

13. What basic physics principles are associated with the fly wheel: 
Why are teeth placed on the fly wheel? 
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Assignment 
Sheet No. 3 

covering 
Units 9-10 

SHOP PROCEDURES AND SAFE PRACTICES 

During the early days of the accident prevention movement the 
emphasis was placed on the task of providing proper safeguards for 
structures and machinery. Today, over 73 per cent of the accidents 
studied were found to be caused directly by unsafe acts of individu­
als. 

Think twice before committing a foolish act. It may be you 
that ends up in the hospital or cemetary, not the machine. Safety 
is a way of life. Unless you practice safety with everyday awareness 
you may find it difficult to turn it on and off. Remember, you may 
last a life time if you take care of yourself. 

In this assignment you will have an opportunity to learn some 
of the ways of avoiding accidents through the proper use of tools 
and equipment. Suggestions will also be gî ren on how to cope with 
certain hazards that may arise in the shop. 

Assignments 

1. 
2. 

3. 

4. 

Read the references listed below. 
In a brief report discuss the procedure you would suggest 
to organize an effective program of safety for an auto 
repair shop. 
A fellow worker is consistantly using a tool in the wrong 
manner, i.e. a wrench as a hammer. Discuss the method 
and tact you would suggest to help correct the bad work 
habits he has developed. 
Answer the questions and hand in the report (2 or 3) 
prepared by . 

References; 

A. Crouse, Automotive Mechanics, pp. 11-37. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 21. 
C. General Motors Corporation, ABC's of Hand Tools, pp. 3-47. 

Questions; 

1. Discuss the six basic service classifications which all auto­
motive jobs fall under. 

2. What type of specifications are used in the modern automobile? 
Who is responsible for determining these specifications? 

3. What significance is placed on working with clean, dry tools? 

4. Explain the procedure to follow when using power driven equip­
ment in the automotive shop. 
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5. Discuss the procedure used to handle and store highly flammable 

mixtures. 

6. What characteristics should be looked for in quality automotive 
tools? 

7. Discuss the safety practices applicable for student use in the 
shop. 

8. Discuss the correct procedures associated with each of the hand 
tools, as depicted in Reference C. 

1 

I . 

i 



Assignment 
aneet, Nc. ^ 

Covering 
Units 11-17 

AUTOMOBILE ENGllJE DESIGN 

Basically/ the engine may he thought of as the power source 
component of the automobile. It derives its pov/cr from the con­
version of a fuel into mechanical energy within its walls, and the 
term internal combustion engine is used to denote such action. 

The engine not only furnishes power for propulsion, but also^ 
among other things, furnishes power to gererate electrical energy. 
The auto mechanic needs to know about the various parts that make up 
an engine, their function, and how to repair or replace a malfunc­
tioning part. A large portion of the wages earned by the auto me­
chanic, as v/ell as company profit/ will be derived from work on the 
engine. 

This assignment will provide the opportunity to learn some of 
the theories involved in engine operation. The function of the 
various parts and their relation to engine design will be introduced. 

Assignment; 

1. Read the references listed below. 
2. Examine the literature obtained in Assignment Sheet No. 1. 

If possible, identify the various types of cylinder 
arrangements. Record your findings in a notebook. 

3. Ansv/er the questions below and turn in this assignment 
by . 

References; 

A. Grouse, Automotive Mechanics, pp. 61-82. 
B- Stockel, Auto Mechanics, Chapter 1, 7. 

Questions; 

1. HOW does an engine convert fuel into usable mechanical power? 

2. T'That determines whether an engine is internal combustion or not? 

3. T'That determines the fuel for engine operation? 

4. VThat is the purpose of breaking up gasoline into smaller parti­
cles? 

5. VThat causes an engine fuel to ignice? 

6. T'Jhat causes preignition? 

7. Js the shape of the combustion chamber the same for all engines? 
T'/hy? 

8. T'̂ at determines the classification of engine cylinder arrange­
ments? 
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9. X-That advantages do the two-stroke engines have over the four-
stroke engines? 

10, Discuss in a brief paper the various methods of classifying in 
ternal combustion engines. 

11. T̂ That is meant by the term pancake engine when referred to a 
Chevrolet corvair? 

12, How do the intake and compression strokes of a ciese. engine 
compare with those of a gasoline engine? 
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Assignment 
Sheet No. 5 

Covering 
Units 18-33 

AUTOMOBILE ENGINE COMPONENTS 

This assignment is a continuation of the last and we are going 
to continue our study by going into greater detail concerning some 
of the various parts that make up the internal combustion Engine. 

Auto repair deals with more than just taking a car apart and 
putting it back together again. The successful auto mechanic must 
learn to make wise use of his time without going up too many "blind 
alleys." This involves being able to determine what is wrong without 
taking the engine apart. The services of one who is a good "trouble 
shooter" will be much sought after. However, before one can do this, 
>̂9 has to know what the parts are that make up the engine and how 
they operate. 

In this assignment you will have an opportunity to study the 
function, design, and terminology of certain parts that go together 
to make up the automobile engine • 

Assignments 

1. 
2. 

3. 

Read the references below. 
Select an automobile engine, and list the component parts, 
the kind of material each part is made from* and why that 
particular material was chosen. (A three column chart) 
Answer the questions below and turn in this assignment by 

References: 

A. Crouse, Automotive Mechanics, pp. 83-126. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 2. 

Questions; 

1. HOW is a cylinder block constructed? What materials go into 
the casting of a cfylinder block? 

2. What characteristic improvement is made to a cylinder block 
when it is plated with chrome? Which section is plated? 

3. VTliat advantage does an aluminum cylinder head have over iron? 

4. Compare the L. and I head engines noting the physical differences 

5. Why is a gasket put between a cylinder head and an engine block? 
What material is a head gasket made from? 

6c What material is used for an oil pan? What purpose is the oil 
pan used for? 

7. Differentiate between the exhaust manifold and the intake 
manifold? 
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8. VThat is the function of a vibration dampest? t'Hiich type of 
vibration does it control? 

9. Khat are sleeve bearings? How did they obtain their name? 

10. Define oil clearance in an engine bearing. How may a bearing 
be lubricated? 

11. How much clearance is permitted in a bearing? What happens as 
the clearance is increased? 

12. What is a semifitted bearing? 

13. Discuss the requirements placed on bearings for operation. 

14. What materials are bearings m?de from? Are all bearings made 
of the same itaterial? 

15. T'That function does the crankpin end of a connecting rod perform' 
What three methods are used to attach a connecting rod with a 
piston pin? 

16. Ĵhat is meant by the term "blow-by?" How can this situation 
be corrected? 

17. What is the purpose of a compression ring? Vlhat is the purpose 
of having the piston ring split? 

18. VJhat is an oil spit hole? Describe the relationship between 
oil control rings and cylinder lubrication. T'That effect does 
speed have on oil control? 

19. VThy is piston clearance necessary? How much clearance is need­
ed for proper operation? What is the result of too much piston 
clearance? 

20. Describe a cam ground piston. 

21. VThy is it important to keep a sodium-cooled valve away from 
your skin and water? What recommendation should you give for 
disposing of a sodium filled valve? 

22. What is a slipper skirt in piston design? A partial skirt? 

23. What is a piston pin boss? 

24. HOV7 does a heat dam affect a piston? What effect does it have 
on the top ring? 

25. Why is it necessary to use expander devices with some types of 
piston rings? 

26. VThat is wear in? How long docs it take? How can it be speeded 
up? 
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27. What effect does a special coating have on a piston ring? 

28. What device is used to control crankshaft end play? How does 
this device allow for taking up the end play? 

29. What is an oil gallery? I-There is it used? 

30. What is the purpose of a starter ring gear? T'There is .-'t 
located? 

31. T̂hat dangers are present when valve movement and timing are way 
out of line? Especially in new car engines? 

32. How do cams differ when using hydraulic lifters rather than 
mechanical lifters? Why is a cam "tear drop" in shape? 



Assignment 
Sheet No, 6 

29 
Covering 
units 34-66 

ENGINE SERVICE 

The work of an automechanic might be compared to that of a 
doctor. For example, a doctor proceeds to diagnose the probable 
cause of his patient's illness before he prescribes a cure. The 
same procedure should be followed by the automechanic. First, 
he should determine the possible cause and then by process of 
elimination, locate the source of trouble. 

It is important for the trouble shooter to plan a logical pro­
cedure before he starts work on the automobile. Such a plan will 
save considerable time and effort. 

In this assignment you will have an opportunity to learn some 
of the procedures that are used in the repair of basic parts of 
engines• . 

Assignments 

1. Read the reference listed below. 
2. On an 8 1/2 x 11 sheet of paper sketch the following 

and label the parts: 
a. a valve train 
b. a piston and rod assembly 
c. a crankshaft 

3. Answer the questions below and turn in this assignment 
by . 

Reference; 

A. Grouse, Automotive Mechanics, pp. 272-332. 

Questions: 

1. What would result if dirt were allowed to remain within an 
engine after engine service? 

2. What is the importance of having every portion of the engine 
functioning properly? 

3. Discuss the conditions which cause valve burning? 

4. What causes valve face wear? 

5. 

6. 

7. 

8. 

Describe the services that could be included in a five hour 
valve service job. 

What is the importance of tappet clearance on valves? 

Is is permissable to interchange valve parts? Why? 

What two main tests are performed on valve springs? Describe 
each test. 
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P5*' 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

Describe the precautions to observe when installing valves. 

Discuss the procedure for securing an engine head. 

Describe the tests made on pushrods. 

What precautions are necessary when removing carbon deposits 
from an engine. 

What steps are used to service valves? 

What service must be done to the valve seat? A valve guide? 

What two types of valve listers are used? What is the main 
difference between them? 

For what purpose is the bearing oil leak tester used? 
does this device operate? 

HOVf 

What is ridge ring? Why is it harmful to the removal of 
pistons? 

Why is the alignment of a connecting rod important? What is 
likely to result from a rod being out of alignment? 

Discuss the replacement of piston pin bushings. 

Discuss the probable causes of bearing failure. 

Explain the use or uses of plastigage. 

What service is given to pistons? To piston rings? 

Why are piston rings fitted for each cylinder? 

What use is put to a piston ring compressor? 

Discuss the effects of bearing wear and the condition of 
the crankshaft. 

What are the main classifications of bearings? How are 
bearings fitted? 

What correction is necessary to overcome crankshaft sag? 
What type of measurement will result from this condition? 

When should main bearings and seals be replaced? 

Discuss the service given to engine cylinders. 

Why are the engine cylinders honed? Describe this process. 

Under what conditions are the cylinder sleeves replaced? 



Assignment 
Sheet No. 7 

31 

Covering 
units 67-70 

•'•'̂GINE TESTS, IffiASUREr-lENTS, AND TROUBLE SHOOTING 

Before an automotive tune-up specialist can diagnose an engine 
malfunction and tiine the engine, he must know the basic ways in 
which enaines sre tested. An engine analysis cannot be done properly 
without the use of special instruments designed for each test. 

Through these engine tests it is possible to diagnose the 
difficulty occuring within the engine and recommend a process to 
change the existing condition. 

In this assignment you will have an opportunity to study various 
ways in which engines are measured# tested and prescribed for treat­
ment. 

Assicmment; 

2. 

3. 

4. 

Read the references listed below. 
In a short paper discuss horsepower as related to 
engine .̂orque • 
Compare the engine tests performed on a combustion 
analyzer with the compression ratio of an engine 
cylinder. Discuss the changes as the compression ratio 
is increased. 
Answer the questions below and turn in this assignment 
by _. 

Referencesr 

A. Crouse* Automotive Mechanics# pp. 49-61# 248 -271 . 
B. S t o c k e l , Auto Mechanics Fundamentals, Chapter 8 . 

Quest ions: 

1. Compare dry friction with greasy friction. 

2. Discuss the relationship between the bore of an engine and the 
engine stroke. 

3. Explain how the compression ratio of an engine is determined. 
How does this compare with piston displacement? 

4. What effects are noticed in engine output as the compression 
ratio is increased? 

5. What does volumetric efficiency mean? How can one improve 
volumetric efficiency in an engine? 

6. Compare the characteristics of brake, indicated* and friction 
horsepower in relation to each other. 

7. Discuss the formula used to compare engines suggested by the 
Society of Automotive Engineers. 
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8. Do brake horsepower and torque have the same meaning? Why? 

9, What types of engine efficiency are used to compare engines? 

10. PThat percentage of the gasoline energy is generally used to 
propel the automobile? What happens to the rest of the fuel? 

11. How does a tachometer operate? What measurement does it 
provide? 

12. Compare the engine cylinder tester with the cylinder leakage 
tester. Which one gives the most accurate readings? 

13. Of what significance is the intake manifold vacuum? 

14. What information can be obtained by using an exhaust-gas 
analyzer? 

15. What device is used to "see* around corners when working on an 
engine? How is this possible? 

16. Discuss the importance of proper engine timing. 

17. How can thf» test report sheet be used to benefit the 
mechanic? 

18. What are the advantages of a systematic trouble-shooting chart? 

19. What information can be obtained from an engine listening rod? 
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Assignment 
Sheet No. 8 

33 
Covering 
Units 71-97 

FUEL SYSTEMS AND SERVICE 

The fuel system is designed to furnish the engine with fuel. It 
is transferred from the fuel tank to the engine cylinders where it 
is ignited to furnish power to run the automobile. 

There are certain adjustments and checks that the auto mechanic 
should be able to make on the various parts of fuel systems. It is 
important to have a knowledge of fuel systems so that one will be 
able to diagnose and correct troubles that may arise. 

In this assignment you will have opportunity to study about 
the principles, functions, and the servicing of various parts 
of fuel systems. 

Assignment? 

1. Read the references listed below. 
2. Make a pencil drawing or sketch of a simplified fues 

system on a sheet of 8 l/2x 11 paper. Label the main 
parts. On another sheet of 8 1/2 x 11 paper, explain in 
200 words or less how a carburetor works. 

3. Answer the questions below and turn in this assignment 
by • 

References; 

A. Crouse, Automotive Mechanics, pp. 127-172, 333-342. 
B. Stockel, Auto Mechanics, Fundamentals, Chapter 6. 

Questions: 

1. What are the differences between a circuit and a system in a 
carburetor? Explain the operation of each. 

2. What type of manifold system uses a ram induction? How 
does this unique system operate? 

3. What function does muffler design serve in relationship to 
a fuel system? 

4. What is a choke stove? Where is it used? Why? 

5. Compare a liquified petroleum gas (LPG) system with a 
gasoline fuel system. How are they similar? Differ? 

6. What limitations do (LPG) systems have as a fuel? 

7. What do the letters ONR refer to in a gasoline fuel? is this 
desirable? 

8. How do replacable air filter elements differ from the oil 
bath filter? 
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9, What is the procedure for reconditioning polyurethane air 
cleaner element? 

10. What main advantage does an electrical fuel pump have over a 
mechanical pump? 

11. What does a silencing chamber of an air cleaner do? What 
does an air cleaner remove from the air? 

12. What troubles are eliminated in using an automatic choke and 
not a past conventional type? 

13. How does an increase in the number of carburetor barrels or 
carburetors as a unit increase, engine performance? 

14. Describe a method which can be applied in a practical sense 
to promote increased evaporation as the fuel enters the 
engine. 

15. Does a fuel injection system employ a carburetor? How is 
atomization obtained with fuel injection? 

16. What means are used to control knocking in a cylinder? 

I 
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Covering 
Units 98-109 

ENGINE LUBRICATION AND SERVICE 

In the fie3dof mechanics/ there is no single item as 
important as the proper lubrication of moving parts. Automotive 
engines of today are lubricated by means of a lubrication system 
that is engineered to supply the right amount of oil to all 
bearing surfaces within the engine< 

Adequate maintenance of the lubrication system is absoutely 
essential to the efficient operation of an engine. Irreparable 
damage may be done within a very few minutes to a bearing service 
that is operated at high speed without oil. Proper lubrication 
is the best form of precaution for one to take sgainst undue wear of 
engine parts. 

This assignment will provide you with an opportunity to become 
acquainted with the types of internal combustion engine lubrication 
systems, their parts and their functions. Information is 
also presented that deals with some.of the more general aspects 
involved in servicing engine lubrication systems» 

Assignment; 

1. Read the references listed below. 
2. Obtain two samples (approximately 1/4 cup) of engine 

lubrication oil. Sample No. 1 should be new oil. 
sample No. 2 should be oil that has just been drained out. 
of an automobile engine. Put each sample in a small 
bottle. Filter each and show the filter and the material 
filtered out of each oil sample to your coordinator. 
(Filter paper from the chemistry department or a fine ^ 
woven piece of cloth may be used for this purpose). 
Write a brief paper describing the differences in the ^ 
material that has been filtered out of each oil sample 
excluding color. 

3. X'Jhen you have completed items 1 and 2, answer the questions 
below and hand in with item 2 on . 

References; 

A. Crease, Automotive Mechanics, pp. 172-189, 342-348. 
B. Stoc^el, Auto Mechanics Fundamentals, Chapter 5 

Questions; 

1. What are the chief dif ferences between f r i c t i o n and a n t i - f r i c t i o n 
bearings? 

2 . What i s the purpose of c las s i fy ing motor o i l s ? Explain the 
three types of c l a s s i f i c a t i o n s used by the American Petroleum 
I n s t i t u t e . 

3 . How does the splash system of o i l i n g an engine d i f f er from the 
f u l l pressure system? 

i 

) 
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4. What is the purpose of the by-pass valve in an oil filter? 
HOV7 does this function? 

5. What is meant by forced ventilation of the crankcase? Will this 
reduce smog? 

6. What does the dip stick indicate? 

7. H017 can an oil effectively reduce engine power loss? 

8. Given an oil rating of S. A. E. 10 W/ what does "S. A. E." 
represent? What does the "W" represent? 

9. Why are oil companies so careful of the viscosity index they 
assign an oil? What changes the index of a given oil? 

10. How does viscosity index differ from viscosity rating? 

11. How can a viscosity index be improved? Will an c* 1 additive 
accomplish this? 

12. How can we reduce sludge formations in oil? 

13. How often do automobile manufactures recommend changing oil 
filter^? 

14. What is the function of a spring loaded by-pass valve in an oil 
system? Does this type oil system need filter changing? 

15. Why is a crankcase ventilator valve necessary? Where is it 
located? 

•i 

16. What service should be done to the lubricating system when an 
engine is overhauled? 
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Covering 
Units 110-121 

ENGINE COOLING.SYSTEMS AND SERVICE 

Did you know that enough heat can be produced by an ordinary 
six-cylinder internal combustion engine to heat a six room hou^e? 
Yes# some experts.- claim this to be true, for temperatures over 
4,0000 p. are reached each time the fuel mixture is exploded 
within an engine's combustion chamber. Under such high temperatures 
the engine would not be able to continue operation without some '- ̂  
means of dissipating a greater part of this heat into the air. 

A cooling system is essential to keep an engine from "burning 
up." Temperatures that deviate too much from the normal should 
be investigated to find the cause. 

In this assignment you will have an opportunity to become 
acquainted with types of cooling systems used on internal 
combusiion engines, their various parts and the functions of 
these parts* 

Assignment; 

1. Read the references listed below. 
2. Obtain a cooling system thermostat and test it to see at 

what temperature the valve opens. (See A-349 for the 
procedure commonly used.) Write a brief paper summarizing 
the procedure and findings of your experiment. 

3o Answer the questions below and turn in this assignment 
by . 

Re ferences; 

A. Crouse, Automotive Mechanics, pp. 189-199, 348-355. 

B. Stockel/ Auto Mechanics, Fundamentals, Chapter 4. 

Questions; 

1. Discuss the three major purposes of a cooling system. 
2. What are three types of radiator hoses in use? T'Jhy are the 

variations necessary? 

3. What role does pressure play in a cooling system? What does 
a change in atmospheric pressure do to the boiling point of 
liquids? 

4. Where is the bulb of a bourbon tube temperature gauge located? 
Explain the principles of operation of this instrument. 

5. How does the operation of an electric temperature gauge differ 
from the operation of a bourbon tube gauge? 

\ 
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6. Where is a vapor-pressure indicator used? What is the purpose 
of it? 

7. Are water jackets designed to cool an engine? What relationship 
do they have with a water pump? 

8. Differentiate between a ribbon-cellular and a tube-fin radiator. 

9. List 3 types of thermostats. How does each work? Are different 
principles involved with each type? 

10. Wliat difficulties may arise from a faulty radiator cap? 

11. Why is it necessary to test a thermostat? Is the boiling 
water test a good one? 

12. Vlhat is the purpose of a cooling system air suction test? 

13. What are some leading complaints that lead a mechanic to check 
the cooling system? 

14. Is afterboil harmful to an engine? 

15. What advantage does ethylene glycol have over alcohol as a 
coolant? 
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Covering 
Units 122-149 

PRINCIPLES AND COMPONENT PARTS OF THE ELECTRICAL SYSTEM 

The modern automobile has an extensive electrical system. Rapid 
advancement is being made in the number of electrically operated 
accessories and controls that are accepted as standard equipment. 

The auto m.echanic should be familiar with the main components 
and the principles upon which they operate« A major cause of faulty 
performance is defects in the electrical system. 

In this assignment you will have an opportunil^ to become 
acquainted with the main components of the electricrl system* some 
of the principles involved* and their relation to on another. 

Assignment; 

1. Read the references below 
2. In a two page paper discuss the principles of operation 

of an alternator as you understand them. 
3. Answer the questions below and turn in this assignment 

by . 

References; 

A. Crouse* Automotive Mechanics* pp. 200-232# 356-370. 
B. Stockel* Automotive Fundamentals* Chapter 19. 

Questions; 

1. Briefly describe several basic differences between an AC genera­
tor and DC generator. 

2. What happens in a regulator as the generator speed is increased? 

3. What is generator polarizing? When does a generator need 
polarizing? How is this accomplished? 

4. What is an electrolyte? What is it made of? 

5. How are batteries rated? Tvhat.isthe difference between a 20 and 
a 25 ampere hour rating in a battery? 

6. How is the direction of rotation in a starting motor determined? 

7. Distinguish between a bendix drive and a flo-thru drive in a 
starting motor. 

8. What is the function of the overrunning clutch? How does it 
operate? 

9. How is It possible to control a cranking motor? 
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10. What purpose is attached to a diode? Where is this part 
located? 

11. Is a DC generator regulated the same as an 2\C generator? Why? 

12. Why is temperature a factor to control in current regulation? 

13. Hov7 does a fully transistorized regulator work? How does it 
differ from a conventional regulator? 

14. In what ways can the three stator circuits of an AC generator 
be connected? Explain the necessity of more than one circuit 
connection• 
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Assignment 
Sheet No. 12 

Covering 
Units 150-168 

THE ELECTRICAL SYSTEM — IGNITION AND LIGHTING 

A knowledge of the structure/ composition/ arrangement and 
correct action of the component parts of an ignition system makes 
it easy to arrive at the cause of malfunctions and to prescribe a 
remedy. 

The ability to read wiring diagrams and trace out electrical 
defects is important to the success of the auto mechanic. 

In this assignment you will have an opportunity to become 
acquainted with the ignition and lighting as a part of the auto­
mobile electrical system. 

Assignment; 

1. Read the references listed below. 
2<, Sketch a typical ignition circuit/ with the aid of 

colored pencils, identify the high voltage and low 
voltage systems. 

3. Draw a wiring diagram of an ignition coil and color 
code the primary and secondary windings. 

4. Answer the questions below and turn in this assignment 
by . 

> 

References; 

A. Grouse/ Automotive Mechanics# pp. 233-247/ 384-390. 
B. Stockel/ Auto Mechanics Fundamentals/ Chapter 3 and 

Chapter 19/ pp. 38/ 39. 

Questions; 

1. What happens to the ignition system when negative polarity is 
used? How important is polarity? 

2. Describe why points burn in a distributor. Uill a condenser 
prevent the burning of points? 

3. What is the difference between a standard spark plug and a resis' 
tor spark plug? 

4. How does a mechanic set engine timing? 

5. Where is a magneto ignition used? What is a flywheel magneto? 

6. What type of coupling does a magneto utilize? How does this 
coupling operate? 

7. How does a transistorized distributor system operate? What 
breaks the primary circuit contact? 
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8. How does the coil increase 12 volts to a very high voltage? 

9. What is the name given to the device used to re-establish cur^ 
rent flow in a distributor? Upon what principle does this 
device operate? 

10. Compare the spark angle obtained from a centrifugal-advance 
distributor running at 1000 RPM to the same distributor running 
at 2000 RPM. 

11. Why is an ignition coil resistor necessary? VJhere is it located? 

12. What four indicating devices are located on most instrument 
panels? What functions do they perform? 

13. What is the chief characteristic of a sealed beam headlight? 
What adjustments are necessary for its operation? 

14. An oscilloscope may be compared to what device? What does an 
oscilloscope test? 

15. Discuss the causes of ignition failure using the outline pro­
vided on page 387 of reference A. 

: 
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Covering 
Units 169-17Q 

ELECTRICAL SYSTEM SERVICE 

Since the genera tor does no t inc lude a means of s e l f - r e g u l a t i o n 
or d i s t r i b u t i o n for i t s output , a device ca l l ed a r e g u l a t o r i s p r o ­
vided for t h i s purpose , u sua l ly a r e g u l a t o r has more than a s i n g l e 
u n i t involved as components# for example/ a t y p i c a l regu"^ator may 
have means to r e g u l a t e cu r ren t / v o l t a g e , or simply a cu tou t dev i ce . 

To b e t t e r understand the funct ions of t h i s p a r t of the system 
and to provide adequate s e r v i c e , a working knowledge of e l e c t r i c i t y 
i s needed. 

In t h i s assignment# you w i l l l ea rn some of the methods and equip 
ment used in r egu la t ing* t e s t i n g / and se rv i c ing an automobile e l e c ­
t r i c a l system. 

Assionmont; 

1. Read the reference listed belcw. 
2. Examine a regulator for the control of current obtained 

from both AC and DC generators. With the aid of a 
sketch and colored pencils, distinguish the compo­
nents by color coding• 

3. Write a short paper discussing what you would test a regula­
tor for and how malfunctions could be corrected occurring in 
each unit. 

4« Answer the questions belox̂  and turn in this assignment 
by . 

Reference; 

A. Crouse/ Automotive Mechanics/ pp. 221-232, 371-383. 

Questions; 

1. What effect does temperature have on current regulat ion? What 
temperatures are taken in to consideration? 

2 . X^y are AC generators used without the t r a d i t i o n a l cutout re lay? 
What accomplishes the task formerly done by the cutout re lay? 

3 . Explain magnetic by-pass in a r egu la to r . 

4 . How i s the current l imi te r used in a three-uni t AC regulator? 

5 . What i s the function of the t r a n s i s t o r when i t i s placed in a 
regulator c i r c u i t ? 

6 . Describe the ef fec ts of combining a regulator and a t r ans i s to r 
in the same c i r c u i t . 
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7* What steps should be taken when abnormal operations begin 
to show up in an electrical system? 

8. Describe vhat happens when you ground a double contact regulator 

9. Explain ^ e effects of a DC test on an AC regtilator. 

10. Why should you not polarize an AC generator? Why must a DC 
generator be polarized after any regulator work? 

11. Why mwst E "load* be applied to a current regulator? How is 
this accomplished? 

12. How is a generator tested for ground? 

13. Discuss the operation 6f a belt tension tester. 

zi 
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Assignment 
Sheet No. 14 

Covering 
Units 179-181 

CLUTCHES AND CLUTCH SERVICE 

in its simplest analogy the operation of a clutch may best 
be illustrated by placing your two hands firmly together and 
rotating the right hand. Notice how. the left hand follows the 
movement. Now* separate your hands by at least one inch (as 
happens when the clutch pedal is depressed) and rotate your right 
hand again. Observe that there is no follow movement by the left 
hand. This is the action of a clutch. 

If you were to place a grease layer on your hands and 
pressed them together/ some slipping; would occur as in the actual 
operation of the parts. 

This assignment will give- you an opportunity to become 
acquainted with various types of clutches used in the automobile, 
as well as their operating functions* 

Assignment; 

1. 
2. 

3. 

Read the references listed below. 
Prepare a progress check list to be used when adjusting 
a clutch. 
Answer the questions below and turn in chis assignment 
by . 

References: 

A. Crouse/ Automotive Mechanics, pp. 391-405. 
B. Stockel, Auto:'Mechanics Fundamentals, Chapter 9. 

Questions; 

1. Briefly describe the actions taking place as the driver depresses 
the clutch petal. 

2. How does a coil spring clutch differ from the remaining clutch 
types? 

3. What two devices are associated with the friction disk to give 
a smoother performance? Explain how each operates. 

4. What function do the weights on the clutch release levers have 
on a semicentrifugal clutch? What increases the pressure on 
the pressure plate in this unit? 

5. Discuss the characteristics of the categories to which clutch 
troubles may be classified under. 

6. Why are most clutch noises most noticable under idling conditions1 
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7v Describe the process of a c lu tch l inkage adjustment . 

8 . Where a re the genera l i n s t r u c t i o n s for i n s t a l l i n g c lu tches 
given? 

9 . Of vaiat ma te r i a l I s a pressure p l a t e made? V?here i s a pressure 
p l a t e used? 

10, Describe the ac t ion of the c lu t ch r e l e a s e I rve r mechanism? V?hat 
i s the r o l e of a throw-out fork? 

11. 

12. 

13. 

14. 

15. 

Explain how a diaphragm clutch operates? 

What procedure is followed to adjust clutch pedal linkage? 
Clutch pedal free travel? 

What are the effects of clutch riding? What two types of 
springs are used in a typical pressure plate? 

What is the function of a flywheel in a clutch assembly? 

^^at is a slave cylinder in reference to hydraulic clutch 
control? 

16. miy should you disconnect the battery when working on the clutch? 

-~n 
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Covering 
Units 182-186 

TRANSMISSIONS.AND THEIR. SERVICE 

Transmissions.are a box of gears that are placed in the auto­
mobile power train to provide separate pre-Selected power ratios 
between the engine and the rear wheels, as well as a device to 
reverse the direction of the gears to permit the backing of the 
auto. 

Most transmissions are heavy and internally complex. Although 
they are not a frequent source of automobile failure, they do require 
minor repairs. Occasionally, the auto mechanic is called on to make 
a major transmission overhaul. 

In this assignment you will have opportunity to learn about 
the various types of transmissions, how they operate, and the princi*-
pies involved in their maintenance and repair. 

Assignment: 

1. Read the references listed below. 
2. Sketch a planetary gear system indicating 

the direction each gear rotates in first 
gear and reverse. 

3. Answer the questions below and turn in this 
assignment by • 

References; 

A. Crouse, Automotive Mechanics, pp. 406-447 
B. Stockel, Auto Mechanics Fundamentals, Chapter 10,11. 

Questions; 

1. How does a transmission accomplish various gear ratios between 
the engine and rear wheels? By what means can an automobile 
reverse its direction? 

2. Give an example of a torque multiplier. What actually multiplies 
the torque? 

3. Explain the difference between torque ratio and gear ra»;io. 
Give an example to prove this. 

4. Explain how a 3 to 1 gear ratio might be obtained in a simple 
transmission. In what gear would the transmission be 
positioned? 

5. What gears ara engaged with the main transmission shaft when 
4t is in neutral? 

6. Could a transmission operate without a synchronizing device? 
What job does this device perform? 
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7. Compare the cone clutch and the pin type synchronizing deified, 

8. For what reasons are overdrives placed on automobiles? How 
much is gained by having one on your car? 

9. Describe the; action of a planetary gear system* VHiere does it 
get its name? 

10. Explain what takes place as the driver momentarily releases the 
pressure on the accelerator to cut in an overdrive. With the 
overdrive locked out/ what happens? 

r ; 

11. How is the engine helped by the transmission? 

12. Summarize the action of a transmission. 
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covering 
Units 187-190 

AUTOMATIC TRANSMISSIONS AND SERVICE 

The automatic transmission is operated by fluid coupling. These 
principles in themselves, are not complicated. However, an under­
standing of their application requires considerable study. Trans­
mission design is undergoing constant change which requires the 
mechanic to keep up-to-date. An understanding of the basic princi.r 
pies is absolutely essential before extensive work can be under­
taken on automatic transmissions. This is usually done by a 
specialist. 

In this assignment you will learn the basic principles and, some 
of the methods of application which characterize many types of 
transmissions. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

^Y • 

References: 

A. Grouse/ Automotive Mechanics, pp. 448-501. 
B» Stockel, Auto Mechanics, Fundamentals, Chapter 12. 

Questions; 

1. 

2. 

3. 

4, 

5. 

7. 

8. 

9. 

Explain the necessity of curving the pump vanes in a converter 
of a transmission. Are the turbine blades curved for the same 
reason? 

How does a variable stator operate in a transmission? What is 
the difference between it and any other stator? 

Why is vortex flow of oil increased in a torque converter as 
compared to fluid coupling? 

What happens in a transmission as you press the accelerator to 
increase the speed of the auto? 

What band is operated by a servo? what is a servo? What 
purpose does a servo band serve? 

6. Explain how the engine power is transferred to the wheels using 
an automatic transmission. 

What is a driving force? A driven force? 

What is the function of a guide ring? Wliat does it resemble? 

Discuss how a speed reduction and a speed increase can be 
obtained with a planetary set. 

,m^ 
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10< HOW does the governor pressure control a transmission? Does 
•• the amount cSf-̂ gavernorrpressiire "depefidron engine r.spê d? 

11. Describe the action with a schematic diagram of a hydraulic 
•̂  control system'for a'*br̂ ke*~barid'-servo-aiid clutfch. 

12. How is upshift and downshift accomplished in a hydra-matic? 

13. List the variations between a two-coupling and a torque 
multiplier hydra-matic. 

14. Discuss fluid coupling and torque converters noting any 
variations• 

15. What are the implications of the stall test? 
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covering 
Units 191-203 

DRIVE MECHANISMS 

Essentially/ there are two major problems that must be solved in 
the remaining drive train. a?hey are: flexibility for rear end move­
ment and variability to each wheel on turning curves. 

T?he universal joint and the slip joint combined take care of the 
flexibility part of the problem. A differential handles the wheel 
rotation difficulty. 

It is the purpose of this assignment to acquaint the student with 
the operating principles of the drive mechanisms• 

Assignment; 

1. Read the references listed below. 
2. Write a brief report on multi speed axles including the 

shifting procedures used to change the axle ratios (this 
information may be obtained from a service manual at any 
automobile repair shop) . 

3. Answer the questions below and turn in this assignment 
by . 

References; 

A. Crouse, Automotive Mechanics< pp. 502-516. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 13 and 14. 

Questions; 

1. Discuss two main considerations used in propeller shaft design. 

2. Compare the three types of universal joints used on automobiles. 

3. What is a spline? Where is it used? 

4. 

5. 

6. 

7. 

8. 

Explain the operation of a Hotchkiss drive. List the main 
differences between the Hotchkiss and torque-tube drives. 

VJhat would happen to each rear wheel on a corner if the auto­
mobile had no differential? 

What happens to a pinion gear as an automobile turns a curve? 

Is a differential necessary on a straight road? 

How does a non-slip differential differ with a standard differen­
tial? 

9. What determines the ratio of the differential gearing? 

10. How is double reduction in an axle obtained? 
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11. 

12. 

13. 

14. 

15. 

16. 

What is the difference between a dead axle and a live axle? 
Give an example of how each are used. 

Explain how a hum, grow''-# or a knock will indicate trouble in 
the drive mechanism• 

How is blacklash in a power train detected? 

How is it possible for a universal joint to flxixuate the shaft 
speed? 

Compare the differentials on a Chrysler sure-grip rear axle 
with the non-slip differential of the Dodge division of the 
Chrysler. 

When is it desirable to have one rear wheel rotating at a 
greater R. P. M. than the other? 

17. Why are hypoid geared axles used? What is a sv/ing axle? Where 
is it used? 

\ 
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Assignment 
Sheet No. 18 

Covering 
Units 204-209 

SPRINGS AND SUSPENSION SYSTEMS 

Riding comfort is one of the chief characteristics that owners 
desire in their pleasure automobiles. Faulty springs and shock 
absorbers may make, the control of an automobile difficult to 
maintain and make travel uncomfortable to the driver and passengers• 

There are many different devices in use today for the purpose of 
absorbing shock created by irregularities in the roadbed* Some of 
these devices wear rapidly and require repair and replacement* 

In this assignment you will have an opportunity to become 
familiar with the various types of springs and shock absorbers 
and how they are serviced and repaired. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

by . 

References; 

A. Grouse, Automotive Mechanics, pp. 517-532. 
B. Stockel, Auto Mechanics Fundamentals, chapter 15. 

Questions; 

1. Discuss the differences between the four main types of springs 
used on automobiles. 

2. VThat is the difference between a spring hanger and a spring 
shackel? How do each type hold the spring? 

3. What happens to each spring leaf as pressure is applied? 

4. Explain why an increase in the unsprung weight increases the 
roughness of the ride in the late model automobiles? 

5. Why is a spring pad necessary? 

6. Explain why rubber bushings are used in spring shackles? 

7. Compare rear end torque in the Hotchkiss and torque tube 
drives. 

8. What additional movements are needed in the front suspension 
that are not necessary in the rear end? 

9. Describe the compression and rebound action in a shock-absorber 
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10. What is threaded shackle? A bronze bushed shackle? A rubber 
bushed shackle? 

11. Describe the action of'a torsion bar spring* 

12. Explain briefly the semi-elliptical leaf spring.. 

13. Explain the reasoning bdhind the adjustable shock absorber. 

14. What is independent suspension? How does it differ from solid 
suspension? List an advantage of each type. 

15. What care must be taken when dismantling a front suspension 
system? 

16. How is an air compressor used in a suspension system? 

17. Compare a stabilizer bar with a torsion bar. 

18. What considerations must be considered when a design for a 
rear end is adopted? 
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Covering 
Units 210-223 

SERVICING STEERING AND SUSPENSION SYGT23MS 

With the development of automobiles that operate at high rates 
of speed/ the steering system has become increasingly important. 
Purchasers of automobiles are usually very critical of the quality 
referred to as "ease in handling"/ which is dependent to a large 
extent upon proper operation of the steering mechanism* and 
suspension system. 

The auto mechanic must be familiar with the principles involved 
in the various types of steering mechanisms and be prepared to diag­
nose mechanical difficulty and make repairs and adjustments. 

In this assignment you will have an opportunity to learn about 
the various types of steering and suspension isystems and how they 
are repaired and adjusted. 

Assignment; 

1. Read the references listed below. 
2. V7rite a brief report describing either: 

a. The effects of power steering on the modern automobile/ 
or 

b. The adjustments necessary to have proper alignment in 
the front end assembly. 

3« Answer the questions below and turn in this assignment 
by . 

References; 

A, Grouse/ Automotive Mechanics/ pp. 533-571. 
B. Stockel/ Auto Mechanics Fundamentals, Chapter 17. 

Questions; 

1. Discuss the importance of front end alignment • 

2. What is the relationship between the center lines of the wheel 
axis and steering axis? How will toe-in be affected by this 
relationship? 

3. Discuss the angles involved to obtain proper front end 
alignment. Explain each type of angle. 

4. Explain the effects of slip angle when turning a corner. 

5. What method of adjustment is used for toe-in? 

6. Compare the steering linkage between a solid axle and indepen­
dent suspension. 

7. Discuss the action within a manual gear box. 
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8. How is the amount of steering gear reduction determined for 
each vehicle? 

9. Compare the operating principles of the two general types of 
power steering units. 

10. Discuss the advantages of having an adjustable angle for the 
steering wheel. 

11. What types of pumps are used to obtain pressure for the 
steering gear? 

12. Explain the principles in the operatJ.on of power steering. 

13. Compare the various suspension troubles and the effects each 
has on the front tires. 

14. What procedure or steps would you recommend to correct car 
wander and car pull to one side? Are these two conditions the 
same? 

15. VThat are the preliminary checks that are necessary before any 
alignment should be adjusted? 

16. What type of service is given to the steering gear? 
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BRAKES AND BRAKE SERVICE 

It is important that an automobile moves/ but even more impor­
tant that it can be stopped. a?his means good brakes. One*s safety 
is often dependent upon the effectiveness of the automobile's 
brakes. Because of the number of variables influencing braking 
action/ a driver cannot afford to let his brakes get out of top 
working order. The auto mechanic failing in this responsibility-
to his customers may be directly responsible for a serious accident. 

The assignment will deal with various types of brakes and some 
of the basic principles underlying their operation. Causes of 
brake failure are discussed/ along with procedures for adjustment 
and repair. 

Assignments 

1. Road the references listed below. 
2. Construct two schematic sketches of a hydraulic master 

cylinder in a brake system. 
A. Using a conventional master cylinder. 
B. Using a tandem master cylinder. (Color code 

each of the split system separately.) 
3. Answer the questions below and turn in the assignment 

by . 

ReferenCOS; 

A. Crouse, Automotive Mechanics/ pp, 571-594. 
B. Stockel/ Auto Mechanics Fundamentals^ Chapter 18. 

Questions; 

1. Explain why a liquid is able to transmit both motion and force. 

2. Describe the principles of operation in the hydraulic brake 
system. j(Pascal's Law) 

3. Why is the reservoir of a master cylinder vented? 

4. Describe the cycle of events within a master cylinder as 
pressure is exerted on the brake. 

5. What type of flexible hose is recommended for brake lines? 

6. Exî lain how to remove air from a hydraulic system. 

7. What is brake fade? How is it overcome? 

8. What is an anti-roll device? How does it compare with an 
antiskid device? 
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9. What typos of boosters are lised in power systems? Explain 
each type. 

10. What determines the amount of î riction between the brake 
lining and drum? 

11. Explain the operations of the t&̂ o main components of a 
hydraulic brake system. 

12. Compare a conventional master cylinder with a tandem master 
cylinder• 

13. What feature determines whether a brake is self-adjustable? 

14. Compare the action of a disk brake with that of an antiskid 
device. Are they the same? 

15. Why must brake fluid be inert? vniat does inert mean? 

16. How does a split hydraulic system work? V7hat type of master 
cylinder does it use? 

17. What are some of the troubles associated with brakes? What 
types of adjustments are given to brakes? 

18. What precautions should be followed in replacing brake lines 
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Assignment 
Sheet NO, 21 

Covering 
Units 237-243 

V7HEELS, TIRES, AND TIRE REPAIR SERVICE 

In the early stages of the development of inflated tires, the 
motorist expected frequent tire repair jobs on the road. He carried 
several spare tires and a tire repair kit. Much progress has been 
made in improving the pneumatic tire. Today, tiro repair on the 
road is almost unheard of and the necessity of changing tires en 
route is rare. 

Tires, though greatly improved, still require careful servicing. 
Tire failure at speeds reached by modern automobiles is extremely 
hazardous and, in most cases, can be prevented by proper maintenance 
and care. 

In this assignment you will have opportunity to learn about 
the various types o f tires and how they are constructed, serviced 
and repaired. 

Assignment; 

1. Read the references listed below. 
2. Illustrate the two types of tire balance, describe the 

procedure used to overcome these malfunctions. 
3. Complete the assignment below and turn in by 

References 

A. Crouse, Automotive Mechanics, pp. 563-566; 595-601. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 16. 

Questions; 

1. Discuss the abnormal effects occurring in tiros, giving the 
probable cause of each. How would you correct the malfunction? 

2. What is a four ply tire? How does it differ from a six ply 
tire? 

3. Describe the two basic types of tires and give an illustration 
where each may be used. 

4. What are the special features of a puncture-sealing tube? 
Compare this tube with a safety tube. 

5. ".Thy is safety such an important part of tire removal? 

6. The text illustrates a method of rotating tiros. Why? Is 
tire rotation important? 

7. What types of rims are used to mount tires on most automobiles? 
What ad\^ntages does this rim offer? Explain the purpose of a 
safety ridge. 



60 

8. What tv/o methods are common to secure a wheel to the hub? 
VJhat method is used in race cars? VThy? 

9. What is a castle-nut? Where is it used? I'/liy does a cotter pin 
secure this nut? 

10. How does a front hub differ from a rear hub? 

11. What materials go into the construction of a tire? 

12. In what ways does a tubeless tire differ from a conventional 
tire? 

13. What is the difference between static balance and dynamic 
balance in a tire? 

14. Discuss the importance of proper:tire inflation. 

15. Interpret the chart on tire temperature and road speed as 
indicated on page B-16-8. 

16. Describe a recommended tire rotation plan. Explain your 
choice of rotation. 
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Covering 
Units 244-246 

AIR CONDITIONING 

The automobile contains numerous examples of items which were 
past luxuries that are now rapidly becoming a necessity. The 
modern a c conditioner is an example of this ncv/ changing concept 
in driving comfort. Essentially this device performs two 
operations to the air within the automobile, which are filtering 
the air and removing excess moisture from the air. This process 
is similar to a household refrigerator. 

In this unit you will have an opportunity to review the 
principles of refrigeration and their application to the air con-
sitionor as used in today's automobile. 

Assignment; 

1. Road the references listed below. 
A. Study the color coded schematic of the freon cycle 

on page B-20-12 A of your text, 
B. In a short paper discuss the operation of each compo­

nent of an air conditioning system. 
2. Locate a book on refrigeration in the library, investi­

gate why freon is used as the gas. 
3. Answer the questions below and turn in this assignment 

ijy . 

References; 

A. Crouse, Automotive Mechanics, pp. 602-604. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 20. 

Questions: 

1. Define air conditioning as used in an automobile. 

2. Is air conditioning the same as cooling? VThat similarity 
between the two terms can be observed? 

3. Discuss the three principles of heat transfer. 

4. What does latent heat have in relationship to the B.T.U. 

5. How does pressure affect liquid boiling and vaporization points? 

6. T'Jhat is the purpose of the sight glass in the refrigeration 
system? X\Tiat observations may be made v/ith the use of a sight 
glass? 

7. Discuss the two functions of an expansion valve. What forces 
control this valve? 
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8. How does a magnetic clutch operate? What function does it 
perform*? 

9, Briefly describe the precautions necessary when handling freon 

10. What purpose does a muffler serve in an air conditioning 
system? 

11. what process takes place in the receiver? How is this 
accomplished? 

12. Discuss the functions of each component of an air conditioning 
system. 
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JOB MANAGEMENT AND PRICING 

The principal reason automobile repair shops are in operation 
is to provide services for automobile owners. However, these ser-. 
vices arc continued only if the shop owners realize a reasonable 
profit on their investment. 

Each shop owner strives to offer* the greatest amount of ser­
vices for the least cost to customers and/ at ttie same time, realize 
a fair return from his investment. In order to accomplish this* 
management is required to employ sound principles of job management 
and of pricing services. 

In this assignment you will have an opportunity to learn about 
methods of receiving and routing jobs through the shop and the 
various methods of pricing services. 

Assignment; 

1. 
2. 

3. 

Read the reference listed below. 
Ask your employer for copies of business forms which are 
used in the service department. Complete the forms using 
an imaginary repair order. 
I'Then you have completed Items 1 and 2 ansv/er the questions 
below and hand in with Item 2 on • 

Reference; 

Information Sheet No. 1, this manual, p. 64. 

Questions; 

1. What is the function of a service manager? Is the owner some­
times the service manager? VJhy? 

2. What use is made of a job ticket? T-Jho makes it out? Where is 
it recorded? What happens to the carbon copies? 

3. How docs a job ticket compare with a contract? 

4. Where can job tickets be obtained? 

5. What is the purpose of recording the mileage on the job ticket? 

6. What other information is needed besides the work order? 

7. What confusion can be brought out between an estimate and a 
contract? 

8. Who is responsible for a loss due to a shop fire? 

9. Who is responsible for additional work found while making re-*-
pairs? HOW should this be handled? 
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10. Why is it important to have all copies of the job ticket the same? 

11. What types of charge rates arc usually in effect while working 
on a repair job? 

12. Who generally assigns work to the mechanic in a large shop? 

13. Discuss the responsibility of making work assignments. 

14. Discuss the advantages of a good record system. 

15. What determines profit? What conditions or factors should be 
included to insure some profit? 

16. Why is the actual job time important? How does this time compare 
with unproductive time? 

17. Who should pay for unproductive shop time? How should this time 
be absorbed within the profit* loss system? 

18. Discuss the factors to be included in the cost estimate of a job. 

19. How are flat rates for job repairs established? Do they vary 
much from each job? 

20. Who makes flat rate time studies? For what purpose are they made? 

21. Discuss the ways used to determine the hourly rate for repair 
shops. Con^are the flat rate system of price fixing with that of 
time and material charges. 
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Ir. formation 
Sheet No. 1 

JOB riANAGEMENT 

Owners and operators of small businesses often are not aware of the 
extent of the responsibilities that they incur. They feel that* if 
they do the work specified by the customer and pay their bills, they 
are meeting all their obligations. However/ there are other things 
to be considered as many businessmen have realized after it was too late 

If a businessman fails to provide adequate protection for himself 
and his customers he can be sued for damages obtained by any person 
who is injured on his premises. Of course, it is first necessary for 
the injured party to prove in court that there has been negligence on 
the part of the owner. 

Obviously, every repair shop owner will want to take every possi­
ble precaution for the safety of his customers and employees. Not 
only should he attempt to make his shop completely safe but, in addi­
tion* he should take out insurance so that he will be protected finan­
cially regardless of what may occur. 

Selecting from over 55 types of insurance policies applicable to 
automative sales and service, the owner should only take out those 
policies v/hich he can afford and those necessary to protect him 
adequately. 

PROPERTy HASARDS 

Many of the safeguards that can be taken by the careful shop 
operator are easily arranged. Others are more complicated and diffi­
cult, and will require constant attention on the part of the owner to 
insure that the safety rules he has made are being observed. 

One of the most difficult provisions that can be made for the 
safety of customers and employees is a clean* oil free floor on which 
people can walk without danger of slipping or stumbling. Law books 
are full of cases where damages have been granted to persons who have 
been injured from falls caused by negligence in tlie care of floors. 

a?he cement floor of a repair shop requires constant attention, 
for only a slight spot of grease can easily result in a severe fall 
if walked on with rubber soles or heels. It is particularly important 
to make sure there is no grease or litter on the floor surrounding a 
pit, for a fall at such a point can be extremely serious. 

Tools scattered on the floor, a jack handle left protruding from 
underneath a car, or similar careless and thoughtless handling of 
equipment can cause serious injury. 
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Safety precautions should be taken if the shop operates certain 
kinds of machinery. Many dangers must be guarded against. The gearing 
and belting on machines must be protected by a suitable guard so that it 
is impossible for anything to become entangled in the moving parts. 
Grinding v/heels should never be operated without a guard. 

It is essential that all tools be inspected frequently to make 
sure they are safe to use. Always be sure that jacks, horses, and 
lifts are in perfect working order and that there is no possibility 
of their failure# with consequent injury to anyone underneath. Never 
use makeshift blocking instead of a horse or a jack to support a car. 

All types of fire-fighting equipment should be inspected fre­
quently to insure that they are in good working order and of the proper 
type for use against garage type fires. 

TyPES OF INSURANCE 

To achieve full protection against accidents and other hazards 
in the operation of your business/ be sure that you have all necessary 
types of insurance. Discuss your insurance needs with a reliable insur­
ance agent/ who will advise you regarding the kinds and amounts of in­
surance that you require. 

In general, the types of insurance found adequate to cover 
hazards in automobile repair shop operation are public liability, 
workmen's compensation casualty, fire, and theft. 

Public liability will insure against any accidents that happen to 
customers when they are on your premises. For instance, if a customer 
should slip and injure himself v/hile in your shop, the damages 
awarded him by the court would be taken care of by your public liability 
insurance. This insurance is an important safeguard, since your action 
in opening a shop may be construed as an invitation to the public to ente 
with the assurance of safety. Public liability also covers damage or 
injury that might be caused by your truck or other equipment used 
away from the premises; 

Workmen's compensation insurance is designed to comjpensate work­
men for any injuries received while on a job. It is required by law 
in most states when a minimum number of workmen, usually four, are 
employed. However, it is a protection for you against claims, regard­
less of the number of your employees and would be advisable to purchase 
if you have less than the required number of workers. 

Casualty insurance covers the risk of damage to such property as 
buildings, machinery, fixtures, boilers, and plate glass. The value 
of fire and theft insurance is obvious. 
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INJURIES 

Probably few, even of the largest shops, could maintain a thor­
oughly eqtuipped emergency room. Plov/ever, every shop should be pre­
pared to furnish emergency first aid to the injured. 

The first-bid kit should be fitted out as recommended by the 
American Red Cross. It should be replenished immediately after being 
used, and its contents checked once a month. These supplies must, 
of course, be kept clean. Cases for first-aid supplies preferably 
should be made of metal, and be so constructed as to exclude dust. 

The effects of an accident may be intensified through lack of 
immediate and proper care. On the other hand, unskillful handling of 
a severe injury may do further harm besides causing unnecessary pain. 
Therefore, the first thing to do in case of a major accident is to 
get a doctor. Pending his arrival, no first-aid treatment should be 
given beyond the necessities of the emergency. 

Every injury that occurs, no matter how trivial, should be 
noted in a record book. All cuts, scratches, and bruises should be 
recorded as soon as they have received attention. Any injury in­
volving lost time requires a more formal report. Such a report usually 
gives the name of the employer for whom the injured worked and the 
industry, the name, age, sex and occupation of the worker, cause of 
injury and designation of the part of the body injured, steps taken 
to prevent similar injuries and other pertinent data. 

As a rule, workman's compensation laws require the reporting of 
industrial injuries to the appropriate workmen's compensation board. 
Some of these boards require the reporting all injuries, including 
those involving only first aid; others, all disabling injuries? still 
others, only those injuries which exceed the waiting period. There­
fore, you should ascertain the requirements of the compensation act 
applicable to your employees and comply fully witli those regulations. 

If you carry your compensation insurance with an insurance 
company, you should, of course, learn the company's requirements for 
reporting injuries and abide by them. 

RECORDING IITCOMING JOBS 

The success or failure of an automotive repair shop is dependent 
on many factors. Among the most important and ones that directly 
affect customer good will are prompt attention to the incoming cus­
tomer and the careful recording of all work ordered. 

To insure that none of the items of repair ordered by the car 
owner are overlooked and that all work is paid for, it is necessary 
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that a detailed record be kept of the repairs authorized. Most shops 
use the job ticket or shop order for this purpose and it is the duty of 
the owner or service manager to make sure that the ticket is filled out 
in detail. 

The repair ordar or job ticket constitutes an actual contract 
between you and the car owner and binds you to do, a certain amount 
of work. Care in filling out th*̂  job ticket will prevent any misunder­
standing later as to the amo-int of work for which you are contracted. 

If you fail to do all of the v/ork agreed pon* the car owner 
can hold you responsible. On tlie other hand# if you do more work 
than was originally contracted for, you cannot force the owner to pay 
for the additional labor. 

•Hiere are many different types of printed job tickets available, 
some designated especially for the large shops and others for smaller 
ones, llhey can be obtained from companies manuf?cturing business 
machines, from specialty printers, or from the companies dErom whom 
you may be purchasing fuel and lubricants. It is advisable that you 
study the various forms and select the type best suited to your 
particular business. 

The job ticket used in large shops is usually made out in 
triplicate. The first copy serves as the customer's invoice^ the 
second goes to the repair shop's accounting department/ and the third 
is given to the mechanic assigned to the job so that he will know 
what repairs are to be made. 

Usually, the job tickets provide places for the name, address, 
and telephone number of the car oivner, the datu when the work was 
received, the time the completed job is promised, and important facts 
about the car, such as make, motor and license number, and the 
mileage indicated on the speedome^-er. 

Such information is required in some states as a means of enabl­
ing the police to locate stolen vehicles, but it can also be of 
particular use to you. For instance, the owner's name can be put in 
your file of perisons to whom direct-mail advertJ.sing is sent. The 
mileage reading helps the mechanics to determine what other 
repairs might be necessary. Eurthermore, having a record of the mileage 
at the time of repair will help yotr to disprove any claims which the 
owner may later make to the effect that the car failed after a few 
miles of driving. Other infbrmation contained on the job ticket is 
of extreme importance for tax, social security, and other purposes. 
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The major portion of the job order i s devoted to l i s t i n g the 
various repairs that are to be performed. I f the repair shop i s 
operating on a f l a t - ra te price b a s i s , the repair operation number 
should be noted and the job should be described b r i e f l y , There i s 
space provided for writ ing in the labor charges for each operation 
and the words "estimates for labor only, material additional" are 
usually included near th i s space. Oliis explanation i s important as i t 
i s impossible in most instances to estimate a l l tlie parts that w i l l 
be required for a particular repair job . 

Space i s provided for the car owner's signature and a statement 
similar to the following i s usual ly included? "It i s understood and 
agreec that th i s company assumes no re spons ib i l i t y for lo s s or damage 
occasioned by f-'re, thef t / demonstration# or while road t e s t i n g , 
del ivering/ and/or c a l l i n g for any vehic le placed v/ith t h i s company 
for storage/ s a l e , repair/ or otheirwise." 

Unless such conditions are included the car o\inier can be awarded 
compensation for damage to h i s car resu l t ing from f i re or other a c c i ­
dents while i t i s in possession of the shop. 

On fa'/o copies of the job t i c k e t space i s provided for l i s t i n g 
a l l parts used in repc^iring the car, and their p r i c e s . The l i s t of 
parts can be obt?ir.ev5 f:i.om the requi s i t ion forms made out by the 
mechanic v/ho die! t\:e joJ;n The t o t a l cos t o f the parts i s added to 
the labor chsrrj-^ en the face of the order to indicate what the cus ­
tomer s h a l l pay. 

Whether stamped in by a regular time clock or v/ritten down by 
the shop oimer or fcrein-n/ work-time information i s part icular ly im­
portant v;herG tho wenhzr.ic i s paid on a f l a t - r a t e or soitic othr^r bas is 
involving the 3ctv.i5i t i n s required for the repair operation. I t 
rosy a lso be of v.niiie in determining the r e l a t i v e e f f i c i ency of the 
vrrlous mecha.aics s?5 i t const i tutes a record of the tiine tiiey require 
to do the di f ferent jcl>s. 

upon completion of the work/ the third copy of the job order i s 
sent to tlie accoianting department so the mechanic's pay may be 
calculated. 

The form described above/ s ince i t i s to carry a l l the informa­
tion required by large shops, i s unduly complicated for use of the 
shop owner employing only a few men/ part icular ly i f they are paid a 
s tra ight v/eekly sa lary . The smaller shops use a simpler forrri, a 
s ing le copy of/ a t most/ two copies , to sarve tl^e same puiposes. 

When t h i s simpler type o f job order i s used/ one copy i s given 
to the customer and the other i s retained by the shop to supply the 
information needed by the mechanic assigned the job and by the accoun­
t ing or bookkeeping department. 
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AgglGNING AM) CHECKING WORK 

a?he Shop foreman or ovmer/ as the case may be> must assign work 
to the mechanics. Naturally/ if there are a large number of employees/ 
some will be found to he more skillful than others on certain types ^ 
of repairing. Thereforei when possible/ jobs should be assigned to 
the mechanics best fitted to do them. In a small shop, assignment 
of work should not be much of a problem because presumably any 
mechanic hired would be capable of turning out a good job on all 
parts of the automobile. 

The responsibility of making work assignments involves seeing 
that repair jobs are completed on schedule. 

It is essential that the car be ready for the owner at the time 
recorded on the job ticket. If the shop fails to live up to its 
agreement/ it will probably lose trade. It is up to the service 
manager of a large shop or the ovmer of a small establishment to make 
careful note of the delivery promise with respect to each car# and to» 
see that all such promises are kept. 

It isn't enough to have the delivery time vzritten on the job 
sheet. A record of the time promised should be kept in plain view, 
on a blackboard for all the cars under repair. In general/ the only 
information required for such a record is the name of each car owner 
and the date and time promised. 

The o\imer or service manager must check frequently with the 
mechanics to make sure that the v/ork on each car is progressing 
satisfactorily and that it will be completed at the time promised. 
If for any reason a car cannot be ready on time* the shop operator or 
service manager should phone the ovmer and explain the delay. 

Keeping a record of this sort has another distinct advantage in 
that it will help to discourage the person who takes the order from 
making promises that cannot be kept. In other words / if a shop has 
only one motor mechanic/ the operator should not promise any more 
work than can be performed by that one mechanic. For example, it 
requires approximately 6 1/2 hours to do a valve job on an 
6-cylinder car. ]̂y working fast the mechanic can finish one such 
job in a day and with luck might start a second, /assuming that no 
other jobs take precedence/ the shop operator should feel safe in 
promising the owner of the second car that it would be ready for 
him the following day. 

CONTROLLBTG FOR PROFIT ^ 

Too frequently/ the shop operator neglects to include all charges 
when he makes up the customer's bill. It should be remembered that 
failure to include the price of parts/ lubricants, or other materials 
used on a repair job can change a profitable transaction into a loss. 
Mechanics should be impressed with the importance of noting either 
on requisition blanks or in the spaces provided on tlie job ticket/ all 
parts and materials required for each piece of work. 
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An accurate record of the time the individual mechanic takes to 
do various jobs assigned him is important not only because the data 
needed in fixing charges to the customer# but also because of the 
growing use of incentive pay metliods based on actual work time. 
•IJierefore/ time clocks/ formerly found only in the larger shopf/ are 
coming more and more into use. 

If a shop operator does not feel justified in going to the ex­
pense of purchasing a time clock/ he must then \17ritG in on each job 
ticket the time the mechanic starts and finishes the job. Unless the 
time is checked in each case with tlie mechanic/ this method may re-
suxc in disagreement between the mechanic and the operator. 

FREE SERVICB AJ&TD UNPRODUCTIVE TIMS 

The owner of a repair shop soon finds that he is expected to 
give many small services on which there is no definite charge. For 
example/ a car with a severe engine miss may be driven up to the 
shop. A quick diagnosis will disclose that the miss is caused by a 
shorted spark plug. Obviously/ it v/ill only take a minute to clean 
the spark plug, since actual time spent in doing the whole job 
would not exceed five minutes/ tiie shop owner will be inclined to 
make no charge/ particularly if the car owner is a regular customer. 

Free service time mounts up and a practice of not charging 
could result in business failure. On the other hand, the good will 
gained by free service should not be overlooked, "̂ he shop owner will 
have to weigh the value of this good will against the time lost on 
such jobs. 

There are many ways to avoid excessive free servicing. In the 
case of an engine ro.iss/ the shop operator could point out to the car 
owner that/ while only one plug \T7as shorted at the moment/ the con­
dition which caused that one cylinder to misfire would undoubtedly be 
found in the other cylinders/ as v/ell. He would be justified in 
saying that a complete tune-up should be done/ and possibly new spark 
plugs to insure satisfactory operation. Be sure/ in each instance/ 
to suggest all the work that is required to overcome the trouble. 

Unproductive time in a shop can cause considerable loss of pro­
fit. Among the factors that can cut deeply into a shop's earning 
capacity are lost tools/ defective or inadequate equipment/ lack of 
intelligent management/ and failure to order necessary parts and to have 
them reariy when needed. Another factor is the time spent in selling 
a small job that could otherwise have been devoted to selling a 
complete one. Such haphazard selling forces the car owner to make 
repeated trips to the shop for a lot of small jobs when all the work 
should have been sold and completed on one trip. 

file:///17ritG
file:///T7as
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COSTS AV!D QUOTATIONS 

In order to operate a successful shop you must he sure that 
your charge to the customer is sufficient to allow you a profit. 
Many repair shops have failed because they didn*t take into 
consideration all the expenses that had to be met. Too frequently 
the dollars left over at the end of a week are looked on as profit 
even though the rent is unpaid and there are outstanding bills. 

It is only when your books have been balanced at the end of 
your fiscal year that you can determine definitely the extent of your 
earnings above your salary# but if you fix prices that allow for all 
cost items, you will lessen the possibility of experiencing a loss. 

National averages indicate that profits for successful automotive 
repair shops approximate 8 percent of net sales. Naturally, there 
are some automotive repair shops that have profits in excess of the 
average, many that have profits smaller than average, and still others 
that are operating at a loss. 

Charges for many kinds of auto repair jobs are fairly well 
standardized, so you will probably have no particular diffictilty in 
establishing your prices. Originally, the procedure was to charge 
the customer on a time-and-material basis. Ovâ ing, however, to pres­
sure on the part of car owners v/ho wanted to knov/ the cost of repairs 
before they were actually made, repair shops gradually adopted what 
are known as flat-rate prices for most operations. 

Such prices were tried out rather reluctantly by many operators, 
as they felt it was impossible to foretell accurately how long it 
would take to do the jobs. However, experience soon indicated that 
charges could be established which v;ere fair both to the repair shop 
and the car owner. 

FLAT-RATS PRICES 

I t i s t rue t h a t the time required to do repa i r jobs of the same 
kind may vary. But the var ia t ion i s sm^ll and the advantages of being 
able to quote a pr ice before the work i s performed are so grea t tha t 
f l a t - r a t e pr ices are now charged by v i r t ua l l y a l l shops. 

Repair shops owned and operated by car dealers use, for the most 
pa r t , the pr ices establ ished by the respective car f ac to r i e s . Inde­
pendent repa i r shops, working as they do on a l l makes of ca r s , use 
f l a t - r a t e pr ices establ ished by companies specia l iz ing in fixing such 
r a t e s . 

Experience has shown t h a t f l a t - r a t e pr ices can be establ ished 
for 85 to 90 percent of a l l the repa i r operations done on an automo­
b i l e . For the remaining jobs , such as s t ra ightening fenders and r e ­
pairing vnrecks, which cannot be given a f l a t - r a t e p r i ce , the charge 
i s based on ac tua l time and ma te r i a l . 
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FIXING THE FLAT-RATE PRICE 

A publishing company compiling a manual of flat-rate prices first 
makes time studies on the repair operation to get an average time for 
doing that particular work. The average hourly rate that could 
appropriately be charged by the majority of repair shops is then 
selected. The prices given in the manuals are based on this average 
hourly rate and the average time required to do that particular job. 
Conversion tables are provided so that, if the individual repair shop 
operates on an hourly rate other than the average rate selected by 
the publisher/ he can revise the published rate. 

VThile the published flat-rate prices figured on averages are 
convenient guides, it will still be necessary for you to determine 
the hourly rate you should charge to repair cars in order to obtain 
the desired profit. Furthermore, you will need to know your hourly 
rate to figure any time-and-material charges you may quote. 

Obviously, a repair shop on the main street of a metropolitan 
area has a higher overhead and, consequently, has to charge a higher 
hourly rate than is feasible for a smaller repair shop in some rural 
section. Repair shop owners starting in business frequently make 
the mistake of selecting an hourly rate that is too small. 

There are two ways to determine the hourly rate for an automotive 
repair shop. 

The first method, used by virtually all car dealers on the 
recommendation of their respective car factories, is based on the 
hourly wages paid to the mechanic. To determine the hourly rate by 
this method the mechanics* hourly wage is multiplied by a factor which 
ranges from 2 to 2.5. Some car factories advocate the lower factor 
while others are in favor of the higher one. 

As an example/ suppose that you are paying your mechanic $1.00 
an hour. To obtain the hourly rate on .which to base your flat-rate 
charge to the customer, you have only to multiply $1.00 by 2 or 2.5. 
The results from this simple method check very closely with those 
obtained by the second and more complicated accountant's method based 
on the cost of doing business. 

To obtain the hourly rate by the second method, you divide the 
total of all costs of doinc,- business in a month's time by the number 
of productive hours during that same period. By "productive hours" 
is meant the total time actually spent by mechanics v/orking on cars, 
and would not include the time of a stenographer, bookkeeper, attend­
ants at the gasoline pumps, or the manager. 
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Suppose that for a shop employing a mechanic and requiring a 
small amount of nonproductive bookkeeping help/ the itemized cost of 
doing business is as follows: 

Rent 
Depreciation 
Salary/ mechanic 
Salary* nonproductive 
Electricity 
Telephone 
I-Iail and advertising 
Bad debts 
Unemployment and social security 

taxes 
Miscellaneous 

$ 100 
30 
350 
190 
10 
5 
25 
10 

25 
55 

$ 800 

Most of the items of business cost included above require no 
explanation. . However/ it should be pointed out that salaries for 
everyone in the shop must be included. Remember that you should place 
yourself on the payroll at a definite salary. Taxes include 
unemployment taxes, social security taxes, and any municipal or other 
taxes incurred. 

If you are renting your establishment/ depreciation would in­
clude only the depreciation of equipment. The amount would depend on 
the length of time before the equipment would normally become obsolete. 
If you have $1/300 worth of equipment and wish to calculate deprecia­
tion on the basis of five years, you divide the amount of worth by 
60/ which gives $30 as the monthly depreciation. If you own the 
building/ instead of a rent item you would have real estate taxes, 
interest on mortgage and on invested capital/ and certain expenses for 
maintaining your building. 

In large shops it is frequently necessary to make different 
hourly charges for the work done in different departments. For 
example/ if a shop has wheel-aligning/ tune-uP/ car-washing/ brake/ and 
engine-overhaul departmenis* it v/ould probably charge on the basis of 
approximately $3.50 per hour for wheel aligning and $2.50 per hour for 
work in the other departments. 

The charge can be calculated accurately for each department by 
using the same procedure as suggested above for the entire shop. The 
only difference is that each department is assigned a certain portion 
of the rent and other general expenses. Naturally/ only the salaries 
of those mechanics who work in the department are used when calculating 
the hourly costs. 

There are other reasons for variations in the hourly rate. For 
example/ some specialty shops, because of a high investment in equip­
ment, charge more per hour than do other specialty shops rendering 
other services. 
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TIME-AND--MATERIAL CHARGES 

The foregoing discussion deals with the problem of fixing charges 
on an hourly time basis. For such jobs as repairing a wrecked car or 
straightening a fender/ the charge will have to be made on a time-and-
material basis. Do not attempt to fix the charges in advance unless 
you have had years of experience in such estimating and quote prices 
that are fair to the customer and yet will insure an adequate profit 
for yourself. 

As the term implies^ time-and-material charges are based on an 
hourly rate and tlie cost of the various parts installed in the car. 
Determining this charge when the job is completed presents little 
difficulty if a time record is kept on the repair order or job 
ticket, or the necessary requisitions are made out by the mechanic 
who does the work. 

Some repairmen make the mistake of using a low hourly rate when 
calculating the price for such jobs, in the belief that there is 
sufficient profit in the discount they obtained on the purchase of 
the repair parts installed. This is a serious error because a great 
many repairs on modern cars require few parts. E!or instance/ the 
installation of a detent spring in a transmission nay require 5 hours 
of work but the spring itself v/ill cost only 20 to 25 cents. 

Obviously, very little profit can be realized from the parts in 
such an operation 'lut if the shop is to be successful it must obtain 
a profit on labor. 
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VT 001 663 
A Basic Plan for the Organization and Management of Instruction in 
Vocational Offset Printing. 

Mississippi State Dep of Voc and Tech Educ, State College 
Mississippi State Univ., State College. Curriculum Lab. 

Pub Date - 0ct67 
MF AVAILABLE IN VT-ERIC SET 57p. 

*CURRICULUM GUIDES, *TRAPE AND INDUSTRIAL EDUCATION, *PRINTERS, 
*OFFSET LITHOGRAPHY, HIGH SCHOOLS, OCCUPATIONAL INFORMATION, 

This guide is for teacher use in planning a course and developing 
instructional materials for trade preparatory offset printing in 
the secondary schools. It was developed by two trade instructors and 
the instructional laboratory staff by identifying the major areas of 
the trade and grouping the basic manipulative activities and 
information necessary for intelligent fob performance into 
instructional blocks. This is a preliminary draft to be revised 
after review by instructors and an industrial committee. The course 
objective is to develop knowledges and skills that qualify the 
trainee for employment as an advanced learner in the trade. The 
analysis of operations and related instruction are outlined in 
instructional blocks—(1) Composition, (2) Camera, (3) Mashinq and 
Stripping, (4) Platemaking, (5) Presswork, (6) Binding, and (7) 
Comprehensive Problem. The suggested number of hours assigned to 
each block indicates the relative amount of emphasis on each area 
in its relation to the total 1,080-hour training period. The 
teacher should be trade competent with teaching skills, and the 
students should be those who want, need, and are able to profit 
from the training. Student selection should be based on tests, 
school records, and personal interview. Supplementary materials 
include lists of recommended texts, suggested references, 
equipment, and supplies. This document is available for §1,00 from 
Curriculum Laboratory, Box NU, State College, Mississippi 39762. 
(HC) 
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As a tool for teaching, this publication is primarily designed for use in 

planning, preparing, presenting, and evaluating instruction. As a tool, it 

lists operations, jobs, and informational topics—with the job as the focal 

point. Each job should be assigned to students, either as a group, a subgroup, 

or individually. The following procedure is recommended as an effective teach­

ing sequence» 

Step I, — Tell how the ,iob is done. 

Give a full explanation of the steps necessary to perform the job. Emphasize 

the proper sequence; stress techniques requiring special care; point out the 

hazards to persons and the equipment. 

Step II, — Shou) how the job is done. 

Demonstrate the proper procedure for performing the job. Re-emphasize the 

sequence, techniques, and hazards. Make sure each student can see what is 

being done and understand the steps. 

Step IIIo — Have the student do the job. 

Assign each student the task of applying what he has just learned. Supervise 

his work; correct any variation from proper procedure or any hazardous 

techniques^ Re-explain when necessary. 

Step IV. — Check the student for profioienoy. 

Assign a similar job to the student to be performed independently. Observe his 

work and examine the completed product or service. He is proficient when he can 

perform the job without supervision in a prescribed length of time. 

Students who have demcscrated proficiency in one job move to the next job. 

The teaching steps telt^ shoWj do^ eheok are used again. Students vjho are not 

proficient perform additional jobs of a similar nature and are retaught in x̂ eak 

areasc 

Additionally, this publication can be used (1) by the director and the 

instructor in a local program in ĉ amiun-eating with their craft committee, (2) 

by the local director in supervisjfiig instruction and program operation, and 

(3) by the state supervisory stafi in conjnunicating with local school adminis­

trators and in supervising the operation of local programs. 
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JOB DESCRIPTION 

The offset printing trade offers many opportunities for young men and women. 

The offset processes, as one of the major printing methods, is a rapidly-growing, 

ever-expanding industry. Employment potential is wide since shop size varies 

from that of the one-man operation to the large plcnt employing over a hundred 

persons. Equipment used ranges from less than a $1000 for a table-model dupli­

cator to a web press costing over $100,000. Yet all major and auxiliary equip­

ment centers around the basic offset process. 

The offset printing trade is essentially one of analyzing the job, selecting 

and cutting stock, preparing master copy or plates with direct-impression equip­

ment or the process camera, printing copy, and collating and binding the finished 

job. In the small shop all of these steps are performed by one or two persons. 

In the large plant, there is much specialization, even to the point of having 

several duplicate machines, each of which requires one or more operators. 

The following are typical descriptions of job opportunities. They have been 

abstracted from the Dictionary of Occupational Titles, third edition. 

LAY-OUT MAN (print, and pub.) 141.081. 

The layout man plans page layouts, for use in preparing newspaper advertise­

ments, books, and technical manuals. 

The layout man apportions space and roughly arranges positions of copy parts 

which includes sketches, photographs, diagrams, body and display type, and others. 

He determines sizes of type and illustration to be used to obtain maximum clarity 

and the most desirable effect. He indicates positions of various parts by sketch­

ing lines and marks worksheets for printing. The layout man may select illustra­

tions and direct the activities of art personnel in preparing drawings, cartoons, 

and similar materials to accompany printed copy. 

PHOTOLETTERING-MACHINE OPERATOR (print, and pub.) 652.885. typesetter. 

The photolettering-machine operator tends the photolettering machine that 

photographically prints display type and heaaings onto film or photographic paper. 

M^--
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He loads the film magazine, selects and positions the film font, makes the expo­

sure, develops the film, and removes the finished product from the machine. 

11 
PHOTOTYPESET OPERATOR (print, and pub.) 650.582. photosetter. 

The operator "types" on the keyboard of an automatic phototypesetting ma­

chine to photographically print type matter onto strips of photosensitive paper 

to prepare paper flats for making printing plates. He loads rolls of photosen­

sitive paper or film into the camera magazine and positions the magazine. He 

selects fonts for enlargements, reductions, etc. and depresses keys to "type" 

copy. The operator removes the copy from the machine for development. 

PHOTOGRAPHER, LITHOGRAPHIC (print, and pub.) 972.382. cameraman; copy 

cameraman; lithographic-cameraman; photographer, stone; photographer, wet plate; 

photolithographer; photographic process man; process man. 

The lithographic photographer, or cameraman, sets up and operates a process 

camera to photograph illustrations and printed materials to produce film or 

glass negatives or reversed negatives used in the preparation of photographic 

nrinting plates. 

The cameraman mounts materials to be photographed on the copy board and 

focuses the camera for a shot the same size, or larger, or smaller. He may 

select and place screens and color filters over the negative for halftone and 

color separations. The cameraman exposes the film to copy for specified periods 

of time; he develops and dries film. He prepares film or glass plate positives 

by the contact method. 
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CONTACT-FRAME OPERATOR (print, and pub.) 976.884. darkroom man; process 

man; lithographic contact-frame operator. 

The operator controls the contact printing process and developing to pro­

duce photographic film positives or negatives for transferring illustrations or 

designs to printing plates or rollers. 

The operator evaluates the original copy to determine the proper exposure 

procedure, mounts the negative and film in a contact frame, and exposes it to 

transfer the image. He removes it from the frame and processes it through a 

series of chemical baths including developer, short stop, and fixer, then he 

dries it. The operator repeats the above process in making a positive. 
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NEGATIVE-CUTTER-AND-SPOTTER (any ind.) 976.884. stripper; type artist. 

The stripper retouches film negatives to prepare them for printing. 

The stripper examines negatives on a glass-topped table, over light, to 

detect flawsr He brushes opaque over negatives to blacken bare spots and 

scratcheso He scrapes emulsion from film, using stylus, to sharpen outlines of 

designs, lettering, and illustrations. He mounts whole and parts of negatives 

on specially blocked, opaque paper. He replaces portions by cutting out un­

wanted segments and replacing them with prefered copy. 

i 
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OFFSET PRESSMAN (print, and pub.) 651.782. lithographic pressman; offset-

press operator. 

The offset pressman washes the plate to remove protective gimi coating; 

builds up the back of the plate, when necessary; installs the plate on the 

plate cylinder; places folio on the blanket cylinder to bring it up to the 

diameter of the plate cylinder; adjusts space between the blanket and im­

pression cylinder according to the thickness of the stock. The pressman fills 

the moisture fountain and regulates the moisture delivery. He operates the 

press to secure proof copy; examines the proof and adjusts press controls to 

correct maladjustments. He starts the press and completes the production run. 

The pressman removes the plate and cleans the cylinders. He periodically 

lubricates the press. 

OFFSET-DUPLICATING-MACHINE OPERATOR (print, and pub.) 651.782. 

The operator runs an offset-duplicating machine to reproduce single or 

multicolor copies of charts, schedules, bulletins, and related matter, according 

to oral instructions or layout and stock specifications on the job order. He 

installs the master copy or printing plate, regulates flow of ink and moisture 

from the fountains he previously filled, and selects stock feed and speed. The 

operator starts the machine and runs proof copy, adjusts necessary controls, and 

makes a production run. He cleans and files master copy or plate. He periodi­

cally cleans and oils the machine. The operator may work with auxiliary machines 

such as the collators, the folding machine, copy csmera, and others. 

u 
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COLLATING-MACHINE OPERATOR (print, and pub.) 653.885. set-making machine 

operator. 

COLLATOR (print, and pub.) 653.687. 

The collator assembles and checks copy which has been printed. The assembly 

may be by hand or by semiautomatic or automatic machines and may include glueing 

and binding on some equipment. The collator may jog assembled copy and stack; 

also, may drill holes in completed sets, using a drilling machine. 

FOLDING-MACHINE SET-UP MAN (print, and pub.) 753.780. folding-machine 

adjuster. 

He sets up,according to blueprint specifications, a machine that automati­

cally folds and cuts printed sheets into signatures (pages) for binding. 

FOLDING-MACHINE FEEDER (print, and pub.) 653.886. 

He feeds printed sheets into the fold guide of a machine that automatically 

folds and cuts into pages for binding. 

FOLDING-MACHINE OPERATOR (print, and pub.) 653.782. folder, machine. 

He operates a machine that automatically folds and slits printed sheets into 

signatures for binding. He makes all adjustments such as conveyor blades, feed 

rollers, creasing blades, and fold rollers. He may operate two or more machines 

simultaneously. 

BOOKBINDER (print, and pub.) 977.884. binder; finisher and bookbinder. 

BOOKBINDER, HAND (print, and pub.) 977.781. binder and finisher, hand; 

finisher and binder, hand. 

The bookbinder attaches covers to books or pamphlets, and performs book 

finishing operations, determining production procedures from the job order. He 

compresses pages, applies glue to the back edges to stiffen, trims to size and 

shape. He applies color to the remaining edges, fabricates a cover, and he may 

emboss or im̂ 'ress a design or lettering on the cover. 
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GENERAL OBJECTIVE 

To develop knowledges and skills that qualify the trainee for emplo3niient as 

an advanced learner in the offset printing trade. 

ASSUMPTIONS 

trade 

1. That trainees have had no previous experience in the offset printing 

2. That trainees have a vocational commitment to the offset printing trade 

3. That trainees have a aptitude for the trade 

DESIRABLE PREREQUISITES 

1. That trainees have a background in elementary mathematics, in general 

science, and in communications skills 

2. That trainees have a course in touch-typing and have a proficiency of 

at least 40 words per minute 

NOTE: Those desiring to enroll who lack the above prerequisites should 

be counseled concerning their deficiencies and then assigned to remedial couses 

when these are available. It is not recommended that a person lacking the above 

prerequisites be denied training. 

NATURE OF THE TRAINING 

1. Ihe duration of the training is normally three hours per day, five days 

per week, thirty-six weeks per year for two years; or, six hours per day, five 

days per week, thirty-six weeks per year for one year—a total of 1080 clock 

hours of training. 

2. Related instruction by lecture, demonstration, the ^jse of audiovisuals, 

and others immediately precedes application by the trainee in shop practice; 

instruction and its application are correlated as closely as possible at all 

times; and the major allotment of time is given to the development of manipu­

lative skills. 

3c No instruction directly related to the trade is offered outside the shop. 
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CONTENT OF RELATED INSTRUCTION 

Systematic and purposeful presentation of the following: 

1. A review of the typewriter keyboard and a comparison with the keyboard 

of strike-on or direct image composers; an identification of the basic 

type fonts including gothic, serif, italics 

2. An introduction to the methods of composing display type, such as the 

type stick, pressure lettering, and photographic line composing 

3. A working knowledge of the principles of photography as they relate to 

the use of the process camera, including screens, filters, and film, to 

make same-size shots, enlargements, and reductions 

4. A general knowledge of the theory of film development, including the 

composition of chemical solutions, the nature of acids and bases, the 

correct mixing proportions, and the measuring systems used 

5. An examination of techniques of layout and stripping, especially the 

planning of multipage signature 

6. Detailed coverage of the offset process, including the types of inks, 

printing stock, and control of moisture 

7. An introduction to methods of collating, folding, and binding 

LEVELS OF SKILL 

1. Immediately employable 3!r*vel of skill in keyboard composing for those 

trainees with the prerequisite typing 

2. Moderate level of skill in manual photocomposing, with increased speed 

to be developed after employment 

3. Moderate levels of skill in mounting and shooting line copy 

4. Elementary levels of skill in shooting halftone copy from good photos 

5. High level of skill in masking and stripping for small presses, which 

will allow adaptation to larger and more complex work 

6. High degree of skill in platemaking 

7. A high level of skill in running simple jobs of one and two cc-iors on 

small duplicators 

8. A moderate level of skill in binding techniques, e-.̂ ept hard cover binding 
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INSTRUCTIONAL BLOCKS 
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The blocks listed show the major areas of instruction. The number of hours 

assigned to each block indicate the relative amount of emphasis on each area in 

its relation to the total training period. It should not be inferred that hour 

allotments be rigidly adhered to or that students be rotated on a clockwork 

basis^ On the contrary, the emphasis is on individual proficiency. It is likely 

that students of lesser ability will require longer periods to attain skill in 

certain areas- These students may gain only the minimum proficiencies while more 

able students progress rapidly and engage in many enriching experiences. Conse­

quently, the planning, sequencing, and alloting of time are not designed to 

standardize programs, but to assist local teachers to plan carefully: to select 

sequence, and assign learning experiences so that instruction may be conducted 

efficiently and the maximum use of available time may be obtained. 

m MAJOR INSTRUCTIONAL BLOCKS 

I. Composition 

Contact hours 

135 

;LI! 

lU 

II. Camera 

III. Masking and Stripping 

IV - P la t emaking 

V. Presswork 

VI. Bindry 

VII. Comprehensive Problem 

Total hours 

240 

120 

60 

300 

105 

120 

1080 
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ANALYSIS OF OPERATIONS 

I . COMPOSITION 

D 
D 
D 

D 
0 
D 
D 
D 
0 
D 

A. Keyboard composer 

1. Insert and/or change the type font 

2. Change the ribbon 

3. Set margins 

4. Set tab stops 

5. Set the justificatior; cede 

6. Set tue vertica!! spacing (lead) 

7. Set the imriession c..mtrol 

B. Disc-type film printer for heads 

1. Set or adjust letter spacing 

2. Set or adjust word spacing 

3. Set light exposure 

4. Mount a disc 

C. Strip-tjrpe film printer for heads 

1. Insert film font 

2. Set letter spacing 

3. Set word spacing 

4'. Set light exposure 

5. Adjust for enlarging or reducing of type foac 

6. Adjust for slanting of type font 

7. Adjust for expansion or condensing of type font 

D. 

E. 

F. 

Stick type: mount letters, numbers, etc. 

Pressure type: impress letters, numbers^ etc. 

Layout equipment and tools 

1. Position work on and fasten work to a layout table 

2. Attach copy with tape 

3. Lay out parallel lines with a T square 

4. Lay out standard angles with a T square and triangles 

in 8 
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5. Lay out odd angles with a straight edge 

6. Draw free-hand and straight lines with a ruling pen 

7. Draw regular arcs with a compass 

8. Attach copy to a layout sheet with rubber cement 

9. Attach copy to a layout sheet with a wax coater 

10. Trim paper, film, and copy with a make-ready knife 

11. Layout copy with a proportional spacing scale 

II. CAMERA WORK 

A. Shooting layouts 

1. Mount a layout and hold with a cover glass and a vacuum holder 

2. Position a glass screen and adjust distance from the film 

3. Adjust the set up for shooting percent 

4. Set the f-stop 

5. Set the timer 

6. Mount the ground glass and determine the size of film 

7. Position film on vacuimi back and turn on the vacuum 

8. Expose film 

B. Darkroom techniques 

1. Mix solutions with a plastic beaker 

2. Cut film on a cutting board 

3^ Handle film with plastic tongs 

4- Hang film with clipij or pins 

III. MASKING AND STRIPPING 

1. Scribe lines by cutting the film emulsion with a scribe 

2-, Apply opaque with a brush 

IV. PLATEMAKING 

A. Exposing 

1- Position the negative and plate 

2c T i m on the vacuum 

3-. Flip the exposure frame (optional) 

4. Set the timer and expose 



B. Developing 

1. Clamp the plate to the developing table 

2- Apply desensatizer with a sponge 

3- Apply developer with a sponge in a holder 

4, Polish plate with a cheese iloth 

V. PRESS WORK 

'Ml 

H 
|s } 
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A. Stock feed 

1. Set the sheet separators 

2. Manually raise and lower the paper feed table; set the table for 
automatic raise 

3o Adjust the verticle magazine guides 

4. Set and/or adjust the side stack guides for the stock 

5r Set and/or adjust the end guide for the stock 

6. Set and/or adjust the stock height control 

7c Turn on and adjust the air blower; adjust the position of the blower 
tubes 

8. Turn on and adjust the vacuum; adjust the suction feet 

9<. Adjust the pull-out rolls 

10. Adjust the pressure of the friction feed rollers 

11. Adjust the doubles eliminator 

B. Set up 

1, Apply foi'ntain solution to the moisture rollers 

2 Ink the lountain and the ink rollers 

3. Engage all ink and moisture rollers 

4. Set and/or adjust the moisture control 

5. Set and/or adjust the ink control 

6. Install a sleeve on a dampening roller 

7. Install a blanket on the blanket cylinder 

8. Install a mat or plate on the plate cylinder 

C. Feed table 

1: Adjust the spacing of the conveyor tapes 

2' Adjust the conveyor paper retainer 

3. Set the rider wheels 

4. Adjust the stationary paper guide 

I 10 
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5 Adjust the jogger guide with the thumb screw 

6e Adjust the jogger guides with the micrometer 

7' Adjust the paper stops 

D. Stock delivery 

1'. Adjust the position of the ejector rollers 

2' Adjust the position of the ejector rings 

3. Change the static eliminator 

4» Set the sides and/or the end of the paper receiving tray 

5-. Engage and disengage the receding stacker 

6. Adjust the lowering rate of the receding stacker 

7. Adjust the side jogger on a receding stacker (course) 

8. Adjust the side jogger on a receding stacker (fine) 

9» Adjust the rear jogger on a receding stacker 

10 Manually raise and lower the dolly in a receding stacker 

E. Pressure checks 

1. Adjust the pressure of the dampener roller 

2e Adjust the pressure of the ink form rollers 

3. Adjust the pressure between the plate cylinder and the blanket cy­
linder 

4, Adjust the pressure between the blanket cylinder and the impression 
cylinder 

F. Press Operation 

1. Turn on the printing head 

2. Engage the moisture rollers, ink rollers, and the plate cylinder 

3. Feed stock 

G. Lubrication and cleanup 

1- Remove ink fountain and wash it up 

2- Wash up the ink rollers by hand 

3' Engage automatic washup attachment 

4. Drain the fountain solution 

5. Change the oil and wash the filter in the vacuum and blower pump 
jars 
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VI. BINDRY 

1 • 
I * 
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A. Collating: gather copy 

B. Plastic binding 

1, Engage or disengage punching dies 

2'. Punch holes 

3c Bind with plastic binding 

G.- Cutting 

1 Change the cutting stick 

2c Set the split-back 

3= Change the cutting blade 

4c Engage the hold-down clamp 

D. Numbering 

1~ Change nimibers and letters 

2c Number with a hand stamp 

E. Folding 

1, Set the front stop 

2r Set the top guide 

3c Set the back stops 

4. Center the feed rollers 

5' Open the folding gates 

6. Set the fold stops 

7. Set the delivery 

8^ Set the scorer and the perforator 

F. Padding 

Ic Clamp in a padding press 

2c Apply glue with a brush 

G. Stitching 

Ic Set the stitcher for thickness 

2- Change the sizes of wire 

3' Adjust the stop to position copy 

4 Mount the plate for saddle stitching 

5. Mount the safety stop for stitching 
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H. Taping back edges: apply water-soluable glue tape 

I. Drilling copy 

Ic Set the back stop 

2. Set the side stop 

3 c Change the drill bit 

4e Sharpen the drill bit 

5. Mount a slotter on a round^^comer attachment 

J« Counting stock: count stock by hand fanning 

11 
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SUGGESTED JOBS 

Ic COIPOSITION 

A. Keyboard composing 

1. Set unjustified copy 

2. Set justified copy 

3. Set tabular work 

4. Center heads 

5. Fit copy to a specified area 

6. Rule forms 

B. Headlining 

le Set heads 

2. Set ads 

C. Using stick t3^e and pressure lettering 

1. Set heads 

2. Set ads 

D. Laying out (line copy, halftones, and combinations) 

1. Lay out business forms 

2. Lay out single-page copy 

3. Lay out multiple-page copy 

4. Lay out multiple-color copy 

5. Lay out for gang printing 

E. Marking copy: proof and mark copy 

II, CAMERA AND DARKROCM WORK 

A. Shooting copy: enlarge, reduce, one hundred percent 

1. Shoot line work 

2. Shoot line work through a filter 

3. Shoot halftones 

4. Shoot reverses 

5. Shoot for gang printing 

14 
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B. Working in the darkroom 

1. Set up the developing sink and check solution temperatures 

2= Mix solutions for developing film: developers, short-stop baths, 
fixers or hj^os 

3. Develop and dry negatives 

4. Clean up developing sinks, trays, work tables, and floors 

III. MASKING AND STRIPPING 

1. Mask line work 

2. Mask halftones 

3. Mask combination halftones and line work 

4. Mask for double bums 

5. Mask for multiple-color runs 

6. Strip for gang printing 

7. Rule forms on a negative, using a film scribing tool 

IV. PLATEMAKING 

1. Bum a plate (single exposure) 

2. Bum a plate (double exposure) 

3. Bum a plate, using the step-and-repeat technique 

4c Bum each plate in a multiple-color job 

5. Process a plate 

V. PRESSWORK 

1. Make a single-color run of line work 

2, Make a single-color run of a large halftone 

3c Make a multiple-color run 

4. Make a run of unbalanced copy 
i 

VI. BINDR? 

A. Cutting stock 

1. Cut stock to specified size 

2. Trim books and pads 

15 



3. Folding copy 

1: Fold l e t t e r s and brochures 

2, Fold signatures 

3, Fold signatures, using scorer attachment 

C. Drilling, rounding comers, and slotting 

1. Drill a two-hole job 

2* Drill a three-hole job 

3c Trim a round-comer job 

4, Cut a slotted job 

D. Assembling copy by hand (collate) 

1^ Assemble a job by hand 

2-. Assemble a multicolor flat job 

3. Assemble signatures for saddle stitching 

4^ Assemble signatures for flat stitching 

E. Binding copy 

le Punch for and bind with plastic binding 

2. Bind a job by saddle stitching 

3. Bind a job by flat stitching 

4c Bind a job by padding 

F. Wrapping: wrap and label a finished job 

VII. C(MPREHENSIVE JOB: 

Print a 16-page signature, including preparing a dummy, composing, 
shooting line work and halftones, masking and stripping, burning 
plates, printing, binding, packaging, and labeling 

16 
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RELATED INSTRUCTION 

I, C(»!POSITION 

A. Layout 

n 

II 

LJ 

! J 

u 

r : 

1. Job titles 

a^ Layoutman 

b. Jompositor 

2. Equipment and materials 

a<: Drawing board 

be T square 

c. Triangles: 30-60°, 45° 

d. Drafting instruments: compass, dividers, otherc 

e. French curves 

f. Scales (rules) 

g. Airbrush 

h. Proportional rule 

î  Copyfitting tables 

j'. Type specimens 

k=. Paper catalogs 
1. Ink charts 

m. Pencils and crayons of various colors 

n« Erasers 

3» Sources of composition work 

a. Printing agencies 

b^ Composition shops 

c. In-house 

4. Layout considerations 

a» Style of lettering 

b. Letter and word spacing 

c. Balance 

(1) Formal 

(2) Informal 
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d. Copy arrangement 

(1) U 

(2) T 

(3) Y 

(4) S 

(5) Reverse S 

e.- Margins and borders 

f. Border decorations 

gc Illustrations 

(1) Artwork 

(k) Line drawing 

(3) Halftones 

h. Copy enlargement and reduction 

(1) Diagonal line method 

(2) Formula method 

ie Ink color 

J. Paper 

5e Parts of a typical layout 

a- Head 

b. Text 

Ce Illustration 

d̂  Signature 

e. Borders and margins 

6r Layout procedure 

I • 

a. Thumbnail sketch 

b. Rough layout 

Co Comprehensive layout 

dc Dummy (books) 

B. Cold-type composition 

1, Methods 

a. Typewriters 

b. Keyboard composers 

( • 
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c. Photographic composers 

(1) Disc-type 

(2) Film-type 

d. Others 

e. Stick type 

f. Pressure lettering 

g . Freehand 

2. Parts of type (hot) 

a<-

bc 

c<. 

d. 

e-. 

f. 

g-

h . 

Body or shank 

Face 

(1) Stem 

(2) Serifs 

(3) Kern 

(4) Hairline 

Counter 

Beard 

Shoulder 

Pin mark 

Groove 

Feet 

3,. The point system 

a. The inch 

b. The pica 

c. The nonpariel 

d. The point 

4e Standard type sizes 

â  Body type: 6-, 8-, 12-point 

b. Display type: 14-, 18-, 24-, 30-, 36-, 42-, 48-, 54-, 60-point 

c» Cast type: 72-, 84-, 120-, 144-point and larger 

do Agate type: 5-1/2-point for newspapers 

Others 
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5. Type fonts 

a. Gothic 

b . Serif 

6. Typewriter composition 

a Fabric or carbon ribbon 

b. Fixed or changeable type fonts 

c. Fixed type size 

d. Fixed or proportional letter spacing 

e. Fixed line spacing 

7. Strike-on composition 

a. Fabric or carbon ribbon 

b. Changeable type fonts 

c. Variety of type sizes 

d. Proportional letter spacing 

e. Variable line spacing 

f. Semi-automatic justification 

8c Photographic composition 

a. Virtually unlimited point range 

b'. Virtually unlimited font range 

c* Single or multiple line copy 

d. Positive or negative copy 

e. Strip, page, or roll printout 

f. Single print key 

g. Magnetic- and punched-tape operation 

h. Memory bank available 

9r Pressure lettering 

ar Wide range of fonts 

be Wide range of point sizes 

c. Numerals, letters, pictures, decorations, etc. available 

10. Methods of preparing ruled forms 

a. Set hot type 

b' Hand set type 
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c» Draw lines on proof copy 

d- Scribe through emulsion 

11. Proofreading and copy marking 

a. Kinds of proofs 

(1) Metal and wood type 

(2) Photographic negatives and positives 

(3) Direct image 

(4) Pasteups or mechanicals 

b. Proofreaders marks 

(1) Size and style of type 

(2) Position 

(3) Spacing 

(4) Insertion and deletion 

(5) Diacritical marks, signs, symbols 

12. Use of the line gage 

II. CAMERA AND DARKROOM WORK 

A. Theory of photography 

1, Source and nature of light rays 

2, Reflection of light rays 

3. Effect or role of a camera lens 

4. Nature of the image in a camera 

5- Nature of an image on ground glass 

6. Nature of light sensitive film 

B. The process camera 

1, Basic camera parts 

a- The copyboard and its features 

(1) Method of attaching copy 

(2) Method of tilting 

(3) Methods of care and cleaning 

b. The lensboard and its features 
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(a) Precision glass elements 

(b) Focal length 

(c) Cost factors 

(d) Distortion 

(e) Care and cleaning 

(2) The diaphragm or aperture opening 

(a) Construction 

(b) The nature of f-stops 

(c) Manual and automatic controls 

(3) The shutter mechanism 

(a) Lens cover 

(b) Manual and automatic control 

(4) Waterhouse stop slot 

(5) Flash lamp 

c« Bellows 

(1) Composition 

(2) Care and cleaning 

d. Camera back 

(1) Ground glass 
(2) Film holder 

(a) Adhesive 

(b) Vacuum 

(3) Glass halftone screen 

ee Light source 

(1) Incandescent bulbs 

(2) Quartz-iodine bulbs 

(3) Carbon arc 

(4) Pulsed xenon 

f. Controls 

(1) Automatic timers 
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(2) Foot switch 

(3) Vacuum pump controls 

(4) Master electrical switch 

(5) F-stops or diaphragm control 

(6) Reduction-magnification scale 

2. Types of cameras 

a.-. Position 

(1) Horizontal 

(2) Vertical 

b e Placement 

(1) Darkroom or ')uilt-in 

(2) Galley 

c> Other: roll film,overhead 

3. Camera copy 

a. Types 

(1) Line copy 
(2) Halftones 

(3) Color 

b. Proper care 

(1) Protective cover 
(2) Handling and marking 

(3) Storing 

4. Setting up the camera 

a<: Same size copy 

(1) Determining basic exposure 

(2) Determining f-stop 

(3) Setting angle and distance of lights 

(4) Determining bellows extension 

(5) Determining copyboard extension 
b. Copy to be enlarged or reduced 

(1) Determining magnification: M 
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(2) Determining copyboard extension: CE 

(3) Determining bellows extension: BE 

(4) Determining exposure-time factor: F 

c. Corrections 

(1) For paper colors other than white 

(2) For ink colors other than black 

(3) For different films 

(4) For different filters 

The film 

1. Composition 

a. Base: acetate, polyester, glass; .003-.008" thick 

bo Emulsion side: gelatin and silver salts 

c. Base side: anti-halation coating 

2. Types 

ae Orthochromatic 

be Panchromatic 

c. Monochromatic 

D. Line copy 

1. Definitions 

a. Line copy 

be Line negative 

c= Film positive 

1, Examples 

a. Printed type 

b. Pen and ink drawings 

Ce Hand lettering 

d. Previously screened photographs 

e. Ruled forms 

3. Setting up 

a.̂  Specifying size 

(1) Giving either width or height, not both 
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(2) Using acceptable measuring units 

(a) Picas 

(.b) Inches 

(c) Percent 

(d) Decimal 

(e) Fraction 

(3) Marking printed area, rather than margin 

5. Other considerations 

a- Using dull white paper 

br Using dense black ink 

c- Judging imperfections to be enlarged or reduced 

d-. Judging line widths to be enlarged or reduced 

e. Specifying for reverse printing 

6, Ccnnmonly used abbrev ia t ions 

a^ SR: scale or reproduction 

br FL: focal length of lens 

Cw CE: copyboard extension 

d. BE: bellows extension 

ec OET: old exposure time 

f« NET: new exposure time 

g» f#: basic aperture setting or f-number 

h- Nf#: new aperture setting or f-number 

i. OD: ori aal distance of lights 

jr ND: new distance of lights 

E. Halftone photography 

1. Problem: graduation of tone 

a. Impossible on offset 

b. Illusion of graduation 

2. Creating the halftone dot 

a. The makeup of the screen 

b Effects of screening 

c. Percentage of black 
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3̂  Screen grading: lines per inch 

â  65 line: letterpress printing of nsfspaper 

b. 100 or 120 line: offset printing on rough paper 

c. 120, 133, 150 line: tjrpical offset printing 

d. 150 line and over: offset printing on coated p^ers 

4. The glass screen 

a. Makeup 

b^ Position of the screen in relation to the film 

c No limitation on reduction and enlargement 

d. Camera requirements 

e. Cost 

5. Special considerations when using glass screens 

a^ Locating screen in the camera 

br Setting the aperture 

c. Determining exposure 

6= Contact screens 

a Makeup 

b. Types 

(1) Magenta for negatives 

(2) Magenta for positives 

(3) Gray 

C-. Use, handling, and care 

d. Cost 

7c Screen-pattern films 

Ir Makeup 

2. Camera requirenents 

3r Limitations on reduction and enlargement 

4. Exposure length 

5c Compensation for improper exposure 

6. Cost 

! 1 
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Basic cerms 
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Densitometry 

Opacity 

Density 

Transmit tance 

Reflectance 

Transmission density 

Reflection density 

Density range and scale 

2. Classes of copy 

a- Ideal photographic copy 

b. Low-key photos 

Cc High-key photos 

dc Drop-out halftones 

3. Types of densitometers 

ac Calibrated gray scale 

b . Visual-t3rpe 

c. Photoelectric-type 

4^ Film sensitivity factors 

a. Contrast 
b. Color 

c. Speed 

5. Contrast characteristics 

6. Techniques of contrast control 

ar Shadow flash exposure 

be Highlighting or bump exposure 

c. till development 

d. Filter employment 

7-. Evaluating negatives 

8. Making a negative from a half ton print 

a. Shooting as line copy 

b. Rescreening 
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9.- Combination prints 

a. Regular: black lettering on halftone 

b Open: white lettering on halftone 

c- Rectangles: black or white rectangle with reverse lettering 

d. Lines and arrowheads 

G. Color separation and color process 

1. Preparation of negatives 

a. Use of the circular-dot halftone screen 

(1) 90^ for yellow 

(2) 75'' for red 

(3) 15"̂  for blue 

(4) 45' for black 

b^ Exposure times and methods 

Cc Use of filters 

d. Types of film 

2: Methods of development 

3e Duotones, duographs, duotypes 

Er Darkroom work 

Ir Essential feature of a darkroom 

a-. Absolute darkness 

b^ Light-tight storage 

2> Highly recommended features 

a- Hot and cold running water, with a drain 

be Developing sink 

(1) Corrosive resistant 

(2) Temperature control 

c. Electricity: llOv, single-phase, 60-cycle, alternating current 

d. Safe lights 

er Ventilation 

f- Camera-back built in to one wall 
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3- Desirable characteristics 

a. Air control: temperature, humidity 

b- Shelving 

4. Use and care of film 

a» Storage 

b- Age or shelf life 

Cc Handling 

d. Loading camera and exposure cabinets 

5. Units of measure 

a. Ounce 

be Liter 

Cc Gram 

d. Grain 

6. Developing solution 

a. Function 

b c Content 

(1) Reducing agent 

(2) Accelerator 

(3) Governor 

(4) Preservative 

(5) Other 

7 c Short-t?top ba th 

a. Fuiiction 

br Content 

(1) Acid 

(2) Other 

8. Fixer 

a. Function 

br Content 

(1) Acid 

(2) Hypo 

(3) Alum 
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9c Procedure for developing and fixing 

ar Formulas and mixing 

b. Temperature control 

c. Technique 

(1) Agitation 

(2) Still 

(3) Combination 

10c Checking chemicals for strength and age 

11. Methods of drying 

â  Line or natural 

b. Chemical or solution 

Cc Forced 
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12. Photographic papers 

Uses 

(1) Pasteups 

(2) Paper negatives 

Types 

(1) Contact-printing 

(2) Enlarging 

(3) High-contrast 

III, MASKING AND STRIPPING 

A. Equipment 

Ic Layout table 

2, Steel rules with beveled edges 

Steel triangles: 30-60°, 45** 

Scribing tools 

5. Scissors 

6. Assorted sizes of artists brushes 

Magnifying glass 

Steel square 

9. Dividers 
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10. Compass 

11. India ink 

12. Opaque solution 

13. Transparent tape with dispenser 

14. Red photographic tape with dispenser 

15. Stripping knife with replacement blades 

B. Terms 

1. Flat 

2. Goldenrod 

3- Stripping 

4. Reference lines 

5. Register marks 

6. Gripper edge 

C, Laying-out procedure 

1-. Cleaning up the layout surface 

2- Laying-out the flat 

a. Cutting goldenrod to plate size 

b. Positioning and lining 

Cr Locating, drawing, and labeling the center line 

do Identifying the trim size 

3o Stripping-in the negative 

ac Positioning the negative 

b. Inspection and opaquing 

c. Trimming 

d. Scribing reference marks 

e- Taping 

fr Cutting windows 

g. Scribing lines 

4- Cutting reference marks 

ac Cylinder or register 

be Trim, fold, and cut marks 

c- Other marks 

5^ Step-and-repeat layout 
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6c Combinations 

a^ Positive lettering 

b~ Reverse lettering 

7. Stripping for two-color jobs 

i 

IV. PLATEMAKING 

1.1 

A. Plate characteristics 

1. General types 

a- Masters, usually for duplicator sizes 

b= Plates, usually metal 

IJ 

D 

n 

Composition 

a< 

b. 

ĉ  

d. 

e. 

f. 

8-

h. 

Paper 

Plastic-coated 

Acetate 

Zinc 

Aluminum 

Copper 

Steel 

Combinations: 

paper 

laminates 

3- Methods of attaching to the cylinder 

ac Looped for posts 

b. Straight for clamping 

Cc Oval holes for posts 

d. Punched for pin bars 

4. Thickness 

a. Small size: .005-.012" 

b^ Large plates: ,020 and thicker 

5. Other features 

a. Clear area 

b. Image area 

c< Surface grain 
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6. Main types by process: surface plates 

a- Direct image 

b, Presensitized 

(1) Contact printed 

(2) Photo-direct 

7. Additional types 

ae Other surface plates 

be Deep-etch plates 

Cc Relief plates 

8. Care of plates 

ac Unexposed plates 

(1) Avoid light 

(2) Handle by edges 

(3) Avoid any abrasive action 

be Developed plates 

(1) Gumming: gum arable 

(2) Putting under: asphaltum 

c. Scorage 

(1) Drawers 

(2) Hangers 

Be Plate and master making 

1= Direct-image masters 

a. Construction 

b, T>ping or composing 

Cc Drawing and lettering 
2. Plate-exposure in vacuum frames 

a. Construction of the equipment 

b. Light source 

(1) Mercury-vapor 

(2) Carbon-arc 
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c. Determining exposure 

3. Presensitized masters 

a- Coatings 

(1) Diazo 

(2) Others 

(.a) Silver halide 

(b) Biochromated 

(c) Ferric 

(d) Photo polymers 

(e) Photo-electrostatic 

(f) Thermographic 

b. Processing of negative-working plates 

(1) Exposing 

(2) Desensitizing 

(3) Gumming 

c< Processing of positive-working plates 

(1) Exposing 

(2) Staging-out 

(3) Developing 

(4) Intensifying 

(5) Gumming 

4. Transfer plates 

ac Gelatin-silver-emulsion 

br Silver-diffusion 

Cc Electrostatic dry transfer 

5. Repairing plates 

V, PRESSWORK 

A. Basic principles 

1' Grease and water do not readily mix 
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a. Imaged plate area 

(1) Attracts ink 

(2) Repels water 

b. Clear plate area 

(1) Receptive to water 

(2) Repels ink 

c. A balance of ink and water 

2, The image transfer 

ar The transfer (offset) of a positive image from the plate to a 
reversed image on the intermediate cylinder 

b. The transfer (offset) of a reversed image on the blanket cylin­
der to a positive image on the paper 

B= Historical sketch 

Ic Alois Senefelder 

2. Stone lithography 

3e Early presses 

4. Currier and Ives 

5. Daguerreotype pictures 

6. Early negatives 

1: The halftone screen 

8, Photo-offset lithography 

C. Offset press fundamentals 

1. The major systems 

a. Dampening system 

(1) Fountain solution 

(2) Moisture control 

(3) Moisture rollers 

(4) Roller composition and covers 

b. Inking system 

(1) Ink fountain 

(2) Ink control 

: 
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(3) I'̂k rollers 

(4) Roller composition 

c. Combination ink - water delivery system 

d: Main printing unit 

(1) Three cylinder design 

(a) Plate cylinder 

(b) Blanket cylinder 

(c) Impression cylinder 

(2) Two cylinder de:sign 

(a) Plate-impression cylinder 

(b) Blanket cylinder 

e. Feeder unit 

(1) Friction feed 

(a) Rubber feed rollers 
(b) Stock-height guide 

(c) Stop fingers 

(2) Vacuum feed 

(a) Blower motor and blast tubes 

(b) Vacuum motor and sucker feet 

(c) Stock-height guide 

(d) Pull-out rolls 

(e) Doubles-eliminator 

f Register board 

(1) 

(2) 

(3) 

(4) 

Conveyor tapes 

Skid wheels 

Jogger 

Stop fingers 

(5) Forward feed rollers 

ĝ  Delivery system 

(1) Ejector rollers and stripper strap 

(2) Chain delivery and receding stacker 
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n 
D Moisture control 

0 
0 

D 

1. Content of the moisture fountain solution 

a. Distilled water 

b. Acid 

c- Other 

2. Checking and maintaining the pH 

â  pH scale 

b. Litmus p^er check 

E. Offset inks 

1. Requirements 

a. Non-emulsifying 

b. High resistance to breakdown 

2. Composition 

a. Vehicle: linseed oil 

b. Pigment: usually from coal tar 

ĉ  Modifiers: control compounds 
3< Manufacture 

a. Preparing 

b. Mixing 

c. Grinding 

d. Testing 

e. Packaging 

4. Color mixing: basic colors required 

a. Yellow 

b. Red 

c. Blue 

d. Orange 

e. Green 

f̂  Purple 

g- White 

h. Black 
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ir Job black 

j^ Halftone black 

k. Metallic ink 

1. Water colors 

5. Terminology 

ar Viscosity 

b. Tack 

c. Opacity 

d. Permanence 

e-. Transparentgr 

f. Fugitive 

g. Resistance 

hr Lakes 

6.- Storing ink 

F. Maintenance 

1- Cleanup 

ar Inking system 

b. Moisture system 

2. Roller care and storage 

a-. Rubber rollers 

b. Covered rollers 

3. Lubrication 

a. Vacuum and air filters 

b. Bearings 

Cc Others 

G. Troubleshooting 

1. Poor copy 

ar Washed out 

b. Scumming 

c. Too dark 

d. Blurred copy 
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Cc Streaks 

f, Uneven printing 

2. Pressure checks 

ar Form roller pressure 

b. Plate-to-blanket pressure 

c. Blanket-to-impression-cylinder pressure 

d= Pullout roll pressure 

e. Forward feed roller pressure 

f, Skid wheel pressure 

3. Additional checks 

VI. 

a^ 

b. 

c. 

d. 

e. 

BINDK? 

Ink 

Moisture 

Glazed rollers 

Stripping of rollers 

Other 

A. Paper 

1. Requirements 

a. Affinity for ink 

br Resistance to breakdown 

Cr Flat surface 

d: Line- and fuzz-free 

2T Pulp: raw material for paper 

a. Kinds of pulp 

(1> Mechanically-ground wood 

(2) Old paper 

(3) Chemical wood 

(4) Rag 

(5) Cotton 

b- Process of making paper 

(1) Reducing to fiber 
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(2) Beating 

(3) Refining 

(4) Sizing 

(5) Loading 

(6) Forming 

(7) Calendering 

(8) Packaging 

3. Terms 

a. Ream 

b. Package 

c. Piece 

d. Sheet 

e. Felt side 

f. Wire side 

g. Grain 

h. Basis (substance) 

i. Weight 

j <. Coated 

4. Testing the direction of grain 

5. Paper cutting 

ac Equipment 

(1) Manual 

(2) Power 

b. Figuring pieces from a sheet 

6. Controlling stretching and shrinking of paper 

B. Jogging 

Ic Hand methods 

2 c Mechanical methods 

C. Gathering and collating 

1. Distinguishing gather from collate 
2. Hand methods 
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3. Mechanical methods 

â  Semiautomatic 

b. Automatic 

D, Stapling, stitching, and sewing 

1, Stapling 

2* Stitching (metal wire) 

3. Saddle stitching 

4. Sewing (cord or string) 

E. 

F. 

G. 

Punching and drilling holes 

Folding, scoring, slitting, and serrating 

Padding 

Vile COMPREHENSIVE PROBLEM 

A. Receiving the job order 

B. Estimating supplies 

Ĉ  Planning layout 

D. Composing 

E. Shooting line work and halftones 

F. Making the plate 

G. Production running 

H. Binding 
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EQUIPMENT LIST 

Quantity Item 

15 

2 

1 each 
(7-,9-,10-., 
12-point) 

Offset press, 17 x 22; pinbar clamp, chrome-plated cylinders; pimip 
and drive motor(s) minimum of 3/4 hp (total), 60 cycle, 120v, 
1-phase; 3500-5500 iph running capacity; vacuum feed; chain delivery; 
spray gun attachment; double sheet eliminator; 2 work lights, one over 
cylinders, one in chain delivery 

Offset duplicators, 11 x 17; pinbar clamp; chrome-plated cylinders; 
pump and drive motor(s) minimum of 3/4 hp (total), 60 cycle, 120V, 
1-phase; 3400-8400 iph running capacity; vacuum feed; chain delivery; 
spray gun attachment; double sheet eliminator; 2 work lights, one 
over cylinders, one in chain delivery 

Offset duplicator, 10 x 15; pinbar clamp; chrome-plated cylinders; 
pump and drive motor(s) minimum of 1/2 hp (total), 60 cycle, 120v, 
1-phase; 3400-8400 iph running capacity; vacuum feed; friction-
roller delivery; 8600 iph 

NOTE: Recommend one machine of each major manufacture 

Camera, process; vacuum film holder, 16" x 20"; ground glass gradu­
ated in inches, 16" x 20"; one piece bellows, supported; multi-ele­
ment, color corrected lens with 200% enlargement and 20% reduction; 
21 X 25, glass covered copyboard with rotating and tilting features; 
manual iris diaphragm control; shutter control "o include foot switch, 
lamp contactor, and electric timer; with 4 quartz-iodine lamps, 1500w; 
115v, 60 cycles, single-phase, a-c current 

Quartz-iodine lamps, replacement; for above camera 

Composing machines, keyboard; differential letter spacing; variable 
line spacing; carbon ribbon; replaceable type fonts (elements) with 
7-12 point range; electric, 115v, 60 cycle, single-phase, a-c cur­
rent; with coders for keyboard 

Type fonts (elements); serif, san serif, gothic; italic, regular, 
bold 

Ruling fonts 

2 

1 

NOTE: Recommend one ccmposing machine of each major manufacture 

Typewriter stands and chains for the above composers 

Line composer, photographic; 6- to 84-point type size; single line 
composer acceptable, multiple line craiposer preferred; equipment 
preferred which will enlarge, reduce, and/or slant type font 
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5 

1 

Light tables; for layout and stripping; minimum glass area 24 x 36"; 
60 watts of fluorescent lighting; graduated scales, both horizontal 
and vertical; steel T square for each table, 36"; 110-v, 1-phase, 
60-cycle, a-c current; each table with a stool which has a back 

Light tables for layout and stripping; tilt-top; minimim glass area 
20 X 30"; 60 watts of fluorescent lighting; graduated scales, both 
horizontal and vertical; steel T square for each table, 36"; 110-v, 
1-phase, 60-cycle, a-c current; each table with a stool which has a 
back 

Tables or stands for the above light tables 

Light table, precision; for layout and stripping; minimum glass area, 
30" X 42"; horizontal and vertical straight edges, steel, geardriven, 
vernier spacing mechanism; minimum 60 watts of fluorescent lighting; 
110-v, 1-phase, 60-cycle, a-c current; mounted on stand with drawers; 
with a stool which has a back 

3 

3 

3 

3 

6 

2 sets 
(8 pieces ea,) 

3 kits 
(7 pens ea.) 

2 sets 

6 kits 

3 dozen 
assorted 

Triangles, plastic; 30-60', 10" 

Triangles, steel; 30-60', 10" 

Triangles, plastic; 45~, 10" 

Triangles, steel; 45**, 10" 

Scales, steel; level edges; 18" 

French curves; plastic; assorted sizes 

Ruling pens; one each of the following sizes: 00, 0, 1, 2, 
2-1/2, 3, 4; with handle, ink bottle, cleaner bottle, in a 
box 

Needle points 

Knives; for layout and stripping; one with fixed head, one 
with swivel head; both with replaceable blades 

Artists brushes, camels hair 

Magnifying glasses, clamp-on type; 4-1/2 diameter; 24" 
flexible arm 

Magnifying glasses; floor-model; 4-1/2" diameter; 24" 
flexible arm 

Galley cabinet; for pressure lettering storage; single tier; 25 
galleys, 8-3/4 x 13" 

Cutting board; for paper; 24"; maple board, 1/2" scoring; with 
safety guard 

Wax coater, electric; 110-v, 1-phase, 60-cycle, a-c current 
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1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

As req. 

1 

1 

3 

2 

Developing sink; temperature control; non-corrosive work areas; 
sink area must be large enough to hold three 18 x 24" trays 

Viewing unit; minimum glass area 18 x 24"; unit may be combined 
with developing sink 

Safelights; for darkroom; one amber, one red, one green; 15 watt, 
110-v 

Platemaker or exposure cabinet: carbon-arc light or equal; minimum 
20 X 26", vacuum frame; ilip-top design preferred; 220-v, 1-phase, 
60-cycle, a-c current 

Plate sink; 20" x 26" working area; with flushing line 

Paper cutter; power; 30-1/2 cutting width; 2 hand safety control; 
220-v, 1-phase, 60-cycle, a-c current 

Paper folding machine; 17" x 22"; 2 front and 3 side folds; vacuimi 
feed; perforating and scoring heads; stripping fingers; 110-v, 
l-phase, 60-cycle, a-c current 

Stitcher, wire (stapler) power; for both side and saddle stitching; 
range up to 3/4"; 110-v, 1-phase, 60-cycle, a-c current 

Paper drill, power: foot-pedal-operated, automatic trip gage; capa­
city 2", 1/8-1/2" drill; to include electric switch, 24 assorted 
drills, 36 drill blocks, 2 sharpeners, slitting-slotting-and-round-
comer attachments, straight knives (1/8, 1/4, 7/16"); 110-v, 1-phase, 
60-cycle, a-c current 

Cabinet; for unexposed plate and film storage; light-tight; 17 x 22"; 
may be built-in to darkroom 

Hand numbering stamp; 1/4"; adjustable for repeat, duplicate, and 
consecutive numbering 

Paper punch, 3 hole; for up to 8-1/2" x 11" stock; adjustable 

Padding press; hand-operated screw; 18" wide 

Storage cabinets, exposed offset plate- for standard size plates: 
10 X 15", 11 X 17", 17" X 22"; with hangers 

Punch, plastic ring binding; manually operated 

Binder, plastic ring; manually operated 

NOTE: punch and binder may be ordered as a single unit 

Tables, utility work; 30w x 901 x 30"h; laminated maple top; with 
steel legs and storage shelves 

Gathering racks 

Tape dispensers 
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SUPPLIES LIST 

The quantity and nature of printing jobs selected for training by the in­
structor are the factors which determine the supplies needed. The list which 
follows suggests typical items. 

Quantity Item 

Brushes: artists camel hair; assorted sizes 

Blanket, offset: rubber, in sizes for each type duplicator or press 

Cement: rubber (with thinner); padding 

Chemicals, darkroom: developer, s.iop-bath, fixer, dryer 

Erasers: art gimi; ruby; offset-master 

Film, darkroom: in sizes to fit camera and work planned 

Hand cleaner: oil-emulsifying-t3rpe; abrasive soap; mild soap 

Ink, offset: job black, halftone black, opaque white, transparent 
white, red, green, blue, yellow, varnish; india ink for drafting and 
layout 

Lubricants: gear grease, light oil, and others as recommended by 
equipment manufacturer 

Masking and stripping paper 

Plates, offset: paper masters, acetate masters, and aluminirai plates 
to fit duplicators and presses ordered 

Pencils: 4H, 2H, F, B; reproducing; non-reproducing 

Pens: reproducing, with refills 

Pressure lettering: a range of fonts, and point sizes 

Paper, wrapping: for packaging completed jobs 

Stock: card stock, paper, onionskin, etc; a range of sizes, colors, 
textures and other characteristics 

Sponges: for developing and cleaning plates 

49 



Solutions for plate making and preserving: etch; gum preservative; 
laquer; desensitizer 

Solutions for the offset process: blanket cleaner; degiazer; Dontala 
concentrate; pH (litmus) paper; spray fix 

Tape: drafting; dummed wrapping; transparent; lithographic opaque 
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VT 001 829 
Mechanic, Electronic (Industrial), Suggested Guide for a Training 
Program. 

Chambers, W. V.'. 
Office of Education, Washington, D.C. 
Pub Date - 65 
MF AVAILABLE IN VT-ERIC SET 42p. 

*CURRICULUM OJIDES, *TRADE AND INDUSTRIAL EDUCATION, *ELECTRONIC 
MECHANICS, *ELECTRONICS, POST SECONDARY EDUCATION, PROGRAM 
PLANNING, 
MDTA Programs, 

This curricultsn guide is for administrator and teacher use in 
organizing courses and developing course content for post-high 
school prograns to prepare persons for employment as electronic 
n^chanics. It was developed by the Ohio State University under 
contractual arrangements with the U.S. Office of Education Division 
of Vocational and Technical Education. The objectives of the course 
are to prepare trainees to (1) solve mathematics problems involved 
in electronic work, (2) read, interpret, and use electronic 
drawings, and (3) understand and make practical applications of the 
fundanientals of electricity, electronics, and electronic and 
magnetic controls. Some of the 7 units are (1) Basic Mathematics 
for Electronics, (2) Fundamentals of Electricity, and (3) 
Fundamentals of Electronic Controls. Each unit gives the suggested 
training time, objectives, and subject matter outlines. The^time 
allocations for each unit within the 2,000 hour course may be 
changed to meet trainee and comnwnity needs. The teacher should 

understand the philosophy, objectives, and requirements of the 
progran and meet state teacher certification requirenents. Students 
should have a high school education or maturity as needed to profit 
from training and have satisfactory scores on the General Aptitude 
Test Battery B-359, Suggestions for teaching the course, a list of 
references, and suggested equipment, tools, supplies, and training 
facilities are included. (HC) 
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FOREWORD 

There has been a tremendous growth and development in the practical applications 

of electronics in recent years. Industry is making increasing use of electronics in the 

development of modern technological improvements in methods of production. This 

has created a demand for mechanics who are qualified to install and service electronic 

apparatus and equipment. 

This suggested guide has been developed for use by administrators and teachers 

in organizing courses and developing course content for programs designed to prepare 

individuals for employment as electronic mechanics. It was prepared imder contract 

for the Division of Vocational and Technical Education by the Instructional Materials 

Laboratory, Trade and Industrial Education, The Ohio State University, under the 

direction of Dr. Robert M. Reese, Department Head, Trade and Industrial Education 

Services, and W.F. Stover, Consultant, Instructional Materials Development. 

^preciation is e3q>ressed to W.W. Chambers, Lima, Ohio, a former vocational 

teacher, teacher educator, and local supervisor of trade and industrial education, for 

the preparation of the content of this guide; and to the following persons who served as 

consultants in developii^ and reviewing the content: C.H. Ayers, Electronics 

Instructor, Lima Senior High School, Lima, Ohio; and H.K. Omer, Electronics 

Engineer, Westinghouse Electric Corporation, Lima, Ohio. 



The sequence of units may be chained to meet local needs and requirements. 

This flexibility of content makes possible its use for initial development of untrained 

persons and also for upgrading and retraining workers alreacfy employed. 

A suggested list of texts and references, training aids, equipmait, tools, s\^)plies, 

sources for purchase of - .me, and a floor plan of a suggested facility has been include d 

to assist administrators sud teachers in organizing new courses. The assistance 

of local advisory groups should be sought for guidance in selectiqg equipment which 

will best serve the local cond'tions. Modification of the suggested shop layout should 

follow advisory committee recommendations. 

7.1̂ 6 increased applications of CLL ;̂  I ̂ nic principles to industry will probably 

continue at a high rate. This will assure a continuing demand for well-trained 

mechanics. Trade extension classes for workers in this field should e^and to 

keep pace with the demand. 

Walter M. Arnold 
Assistant Commissioner 

for Vocational and 
Technical Education 

'^s . 
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TRAINING PROGRAM FOR MECHANIC, ELECTRONIC (Industrial) 

General Plan for the Course 

The following siiggestions are for training persons who are to become industrial 

electronic mechanics. 

Teachers must adjust and adapt the suggestions in tliis guide to the needs of 

the particular group they are teaching because the duties of the electronic mechanic 

may differ from industry to industry, and the trainees will vary in education, 

e3q)erience and ability. In addition to having firsthand information concerning job 

requirements, the teacher must secure as much information as possible aix)ut the 

trainees. The specific objectives, teaching methods, and time allotted to each 

aspect of the training can then be adjusted to the local situation and to the trainees. 

Job Functions 

The industrial electronic mechanic repairs electronic equipment such as conq)uters, 

industrial controls, transmitters, antennas, and servomechanisms following 

blueprints and manufacturers* specifications and using hand tools and test instruments; 

tests fauJty equipment and applies knowledge of fundamental operation of electronic 

units and systems to dia^ose cause of malfunction; tests electronic components and 

circuits to locate defects using instruments, such as oscilloscopes, signal generators, 

ammeters, and voltmeters. He replaces defective con^noits and wiring and adjusts 

mechanical parts using hand tools and soldering iron; aligns, adjusts, and calibrates 

equipment accordiDg to specifications; calibrates testing instrumoits; niaintains 

records of repairs, calibratioiis, and tests. 

i\\\uit-i-mmmt 



Program Objectives 

To prepare trainees: 

1. To solve the mathematical problems involved in electronic work. 

2. To read, interpret, and use electronic drawings, symbols, and diagrams 

and to do simple sk^ching and drawing. 

3. To understand and make practical application of the fundamentals of 

electricity. 

4. To understand and make practical application of the fundamentals of 

electronics. 

5. To understand and make practical application of the fundamentals of 

electronic and magnetic controls. 

It is suggested that the teacher review carefully the "Criteria for Evaluating 

Trainee Readiness for Employment" (see page 23) prior to developing plans for 

teaching this course. Tlie criteria will be useful throug^ut the course in setting 

up specific objectives, providing learning e^eriences, and making periodic evaluations. 

Teacher Qualifications 

A qualified teacher for this course is one who satisfactorily me^s all the 

requirements for a State vocational trade and industrial education teaching certificate. 

He mu3t understand the educational philosopl^r, the objectives and specific requirements 

that cliaracterize this program. He must be flexible enough to adjust the course to the 

needs of the individuals enrolled and the occujiation they arc preparing to enter. 



Trainee Qualifications 

A trainee should have a high school education or such maturity as needed to profit 

from the training. Graduation from a vocational course in electricity would be most 

desirable. He should be required to make a satisfactory score on the U.S. Emplojrment 

Service General ^ t i tude Test Battery B-359. He must have the patience to do very 

tedious work and the ability to perform the math problems involved. 

Leqgth of Course and Course Units 

A basic course of approximately 2000 hours is suggested for the training. It 

is further suggested the course be taught 8 hours a day, 5 days a week, for 50 weeks 

In all probability, much outside stu<fy will need to be done in order to complete the 

course in the time suggested. The following suggested time in hours for each of 

the units can be used as a guide for planning a course to meet trainee and enq)loyer 

needs. 

Course Unit 

I . 

n. 

m. 

IV. 

V. 

VI. 

vn. 

Title 

Orientation to the Occi^ation of Mechanic, 
Electronic (Industrial) 

Basic Mathematics for Electronics 

Electrical and Electronic Drawing, Symbols, 
and Diagrams 

Fundamentals of Electricity 

Fundamentals of Electronics 

Fundamentals of Electronic Controls 

Fundamentals of Magnetic Controls 

Ifour 

10 

180 

50 

780 

600 

260 

120 

Total 2G00 



Course Unit I 

ORIENTATION TO THE OCCUPATION OF MECHANIC, ELECTRONIC 
(Industrial) 

Suggested Training Time 

Objectives 

10 Hours 

To orient trainees to the development, nature and scope of the present-day 
electronic industry. 

To provide trainees with an understanding of the inqwrtance of the occupation 
of electronic mechanic. 

To assist trainees in a realization of the technical knowlec|ge and manipulative 
skill required for successful enq)lo3rment as an electronic mechanic. 

Unit Outline 

A. Orientation 

1. The Iiistory and bact^ound of the development of the electronic industry 
2. The inq)ortance of the occupation of an industrial electronic mechanic 

to presQit-day industry. 
3. The necessity of knowiqg the safety precautions peculiar to the electrical 

trade and the importance of observing them at all times. (See page 27 for 
siiggested teaching aids. 

4. The inq)ortance of acquiring the technical knowiecJge and the development 
of manipulative sidll in the use of the tools and equipmait in the analyzing 
and servicing of electronic equipment. It is suggested that the use of tools 
should be taught and required during the shop periods. 

5. The job opportunities and promotion possibilities in the electronic industry. 

B. Trainees Requirements 

1. Have the patience and ability to correctly analyze electronic faults and to 
plan and execute an rfficient approach to their successful solution. 

2. Have the ability tc make the necessary mathematical calculations. 
3. Have the ability to read, interpret and make wiring diagrams, etc. 
4. Are able to keep records. 
5. Are able to work well with their fellow employees. 
6. Know local, state, and national codes regarding electrical work. 

C. Unit Achievemait Test 



Course Unit H 

BASIC MATHEMATICS FOR ELECTRONICS 

Suggested Training Time 180 Hours 

it is suggested this unit be taught two hours each day until conq)leted. 

Cfejectives 

To provide trainees with a general review of arithmetic. 
To teach trainees to understand and use the basic fundamentals of mathematics in 

its application to the solution of electronic problems. 

Unit Outline 

A. Arithm^ic 

1. 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 

Addition 
Subtraction 
Multiplication 
Division 
Common fractions 
Decimal fractions 
Square root 

B. Algd)ra 

1. 
2 . 
3-
4-
5 . 
6. 
7 . 
8. 
9 . 

10. 
11. 
12. 

Goieral numbers 
Addition 
Subtraction 
Multqilication 
Division 
Factoripg 
Fractions 
Equations 
Fractional equations 
Simultaneous equations 
E3qx)neDts and radicals 
Quadratic equations 



C. The slide rule - powers of ten 

D. Trigonom^iy 

1. Functions 
2. Solution of right triangles 
3- Periodic fimctions 

E. Elementaiy plane vectojs 

F. Vector alg^ra 

G- Logarithms - applications 

H. Unit achievemeait test 



Course Unit HI 

ELECTRICAL AND ELECTRONIC DRAWING, SYMBOLS, AND DIAGRAMS 

Suggested TralniTig Time 50 Ifours 

It is suggested this unit be taught one hour each day until complied. 

Objectives 

To t^tch trainee: 

1. The techniques involved in orthcgraphic projections and pictorial drawii^. 
2. To make simple free-hand sk^ches. 
3. The inqwrtance of and ability to do lettering. 
4. To have a working knovdecfee of electrical and electronic symbols. 
5. To correctly interpret wiring and schematic diagrams. 
6. To do the electrical drawing for biuldi^g plans. 

Umt Outline 

A. OrdK)graiMc projections 

1. Two-view drawings 
2. Tliree-view drawings 
3. Auxiliary views 
4. Sectional views 

B. Pictorial drawings 

1. Isom^xic 
2. CMblique 
3. Dimetric 
4. Peispective 
5. Sectional views 

C. Fr^-hand sk^chii^ 

1. MakJTig horizontal lines 
2. Makii^ vertical lines 
3. Making curved lines 
S. Makii^ circles 



D. Lettering 

2. 

T^pes 
a. Making vertical capital letters 
b. Making vertical lower case letters 
c. Making inclined capital letters 
d. Making inclined lower case letters 
Numbers 
a. Making vertical numbers 
b. Making inclined numbers 
c. Making fractional numbers 

E. Symbols 

1. Battery 
a. Single cell 
b. Multi-cell 

2 . Capacitor 
a. G«ieral 
b. Variable 
c. Shielded 

3. Contact 
a. C^en 
b- Closed 
c. Electrically operated single-pole with series blowout coil 

4. Chassis and ground 
5. Relay coil 
6. Resistor 

a. General 
b. Variable 
c. Tapped 

7. Switch 
a. Single-throw, open and closed 
b. Double-pole, double-throw 
c. Push-button 

8. Transformer 
a. General 
b. General with magnetic core 
c. General with one winding having an adjustable inductance 
d. Current transformer with polarity marking 

9. Mechanical linkage 
10. New device symbols 
11. Electron-tube 
12. Transistor 

8 



F. Wiring and schematic diagrams 

1. 

2. 
3. 
4.. 
5. 
6. 
7. 
8. 

Types . 
a. Point to point 
b. Highway 
c, Airlane or base line 
External - interconnection 
Cabling 
Panel or chassis 
Block 
Electronic schematic 
Industrial electronic 
Electric power drawing 

G. Electrical drawing 

1. Sinq)le wiring diagram - one-stoiy 
2. Wiring symbols on a sinq)le floor plan 
3. Electrical plan for a small bmlding 
4. Fixture schedule and legend 
5. Electrical rise diagram for a three-story building 

H. Unit achievement test 
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Course Unit IV 

FUNDAMENTALS OF ELECTRICITY 

Suggested Training Time 780 Hours 

It is suggested that the training in this unit be divided into 620 hours of 
classroom lecture, demonstration and discussion, and 160 hours of practical 
shop e3q)erience. 

Objective 

To teach trainees to have a working knowle^e of the fundamentals of electricity 
as a prerequisite to the fundamentals of electronics. 

Unit Outline 

A. Introduction 

1. History of electricity 
2. Electron theory of electricity 
3. Conductors and insulators 
4. Terms and definitions 
5. Sources of electricity 
6. The closed circuit 

a. Potential 
b . Current 
c. Resistance 

B. DC circuits 

1. 

2. 
3 . 
4. 
5. 
6. 
7. 
8. 

Ohm's law 
a. Simple circuits 
b . Practical units 
c. Power 
Series circuits 
Kirchhoff*s law 
Parallel circuits 
Series - parallel circuits 
Coefficient of resistance 
Siq)erposition theorem 
Thevenin's theorem 

10 
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C. AC circuits 

1. 
2. 

3. 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

Faraday's law 
Sine wave power ^^neration 
a. Sine wave voltages 
b. Sine wave currents 
Linear circuit elements 
a. Resistor 
b. Inductor 
c. Capacitor 
Inductive reactance 
Capacitive reactance 
JjapedasLce 
Simple resistive circuits 
Sinq)le inductive circuits 
Simple capacitive circuits 
Resistive - inductive circuits 
Resistive - capacitive circuits 
R-L-C circuits 
Series resonance 
Parallel resonance 
Real and apparent power 
Polyphase circuits 

D. IXI machines 

if 
: J 

; i 

E. 

1. 
2. 
3. 

4. 

5. 
6. 

AC 

Physical d^cription 
Electromechanical eneigy conversion princ^les 
Characteristics of DC motors 
a. Shunt 
b. Series 
c. Compound 
Cliaracteristics of DC generators 
a. Shunt 
b. Series 
c. Conq)ound 
Performance of DC macliin^ 
.^jplications of DC machine 

machines 

Single-phase transformers 
a. Construction features 
b. Principle of operation 
c. Effect of core saturation 

11 



h. 

b 
c 
d 
e 
f 

d. Equivalent circuit 
e . Fundamental transformer constants 
f . The open circuit test 

The short circuit test 
Voltage r ^ ^ a t i o n 

Polyphase transformers 
a. Two -phas e transformers 

Three-phase transformers 
Wye-wye transformation 
Delta-delta transformation 
Wye-delta transformation 
Open delta transfoimiation 

Special purpose transformers 
a . Instrument transformers 
b . Potential transformers 
c . Current transformers 
d. Auto transformers 
Polyphase induction machines 
a. Introduction and physical description 

Rotating field principle 
Production of torque 
Equivalent circuit 
Circuit constants 
Performance characteristics 
(1) Starting 
(2) Operating 
Measurement of induction motor constants 
Speed control 

Synchronous machines 
a. Introduction and phjrsical description 

The elementary AC generator 
Revolving field 
Single-phase windings 
Three-phase windii^s 
Generation of harmonics 
Distribution factor 
Pitch factor 
Performance characteristics 
(1) No-load saturation curve 
(2) Short circuit saturation curve 
(3) Construction of load saturation curves 
(4) Torque angle characteristics 
(5) Parallel operation of generators 
(6) Starting of synchronous motors 

b 
c 
d 
e 
f 

g 
h 

b . 
w • 

d. 
e . 
f. 
g-
h. 
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(7) SynchroRous motor characteristics 
6. Single-phase motors 

a. Introduction 
b. Single-phase induction motor 

(1) Cross-field theory 
(2) Revolving field theory 

c. Capacitor motors 
d. Universal motors 

e. Applications of single-phase motors 

F. Instrumentation 

1. Introduction 
2. D*Arsonval galvanometer 
3. E)C ammeters 
4. DC voltmeters 
5. Ohm m^ers 
6. Wheatstone bridge 
7. Iron-vane instruments 
8. Dynamometer instruments 
9. Thermocouple instruments 

10. AC bridges 
11. Wattmeters 
12. Recording instruments 
13. Shunts 

M • 

I 
i 

G. Magnetic circuits 

1. Magnetism 
2. Magnetic circuit relations 
3. Ohm*s law of magn^ic circuits 
4. Magnetic potential gradient 
5. Flux density 
6. Air gaps 
7. Magnetization curves 
8. Saturation 
9. Series magnetic circuits 

10. Branched magnetic circuits 
11. Hysteresis 
12. Permanent magnetics 
13. Flux leakage 

H. Unit achievement test 

13 
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Course Unit V 

FUNDAMENTALS OF ELECTRONICS 

Suggested Training Time 600 Hours 

It is suggested that the training in this unit be divided into 300 hours oi 
classroom lecture, demonstration, and discussion and 300 hours of practical 
shop e3q)erience. 

Objective 

To teach trainees to have a working knowledge of the fundamentals of electronics 

Unit Outline 

A. Introduction 

1. History of electronics 
2. Methods of electron emission 
3. Electron ballistics 

B. Vacuum tubes 

1. Diode 
a. 
b . 
c . 
d. 
e. 

Physical description 
Theory of operation 
Operation characteristics 
Ratings 
Applications 

Triode 
a. 
b . 
c . 
d. 
e . 

Physical description 
Theory of operation 
Operation characteristics 
Ratings 
Applications 

Other multi-element tubes 
a. 
b . 
c . 

The tetrode 
The pentode 
Beam power tiib«^ 

14 
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C. Gas filled tubes 

Tl^ratron 
a. Plr^sical description 
b . Theory of operation 
c . Operation characteristics 
d. RatiEigs 
e . Applications 
j^nition 
a. Pl^sical description 
b . Theory of operation 
c . Operation characteristics 
d. Ratings 
e . ^pl icat ions 

D. Semi-conductors 

•v • 

1 

i ; 

S 

! 

Selenium rectifiers 
a . PItysical description 
b . Theory of operation 
c . Operation characteristics 
d. Ratipgs 
e . Applications 
Silicon diodes and rectifiers 

Physical description 
TTieory of operation 
Operation cl^racterist ics 
Ratii^s 
Applications 

Transistors 
Pltysical description 
Theory of operation 
C^eration characteristics 
Ratii^s 
Applications 

Silicon controlled rectifiers 
a . Pi^sicai description 

Theory of operation 
Operation characteristics 
Ratif^s 
i ^ l i ca t ions 

Zenier diodes 
a . Physical description 
b . Tlieory of operation 
c . Operation characteristics 

a . 
b . 
c . 
d. 
e . 

a 
b 
c 
d 
e 

b 
c 
d 
e 

15 
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d. Ratings 

e . ^pl icat ions 

E. Filter circuits 

1. Simple R-C filters 

2 . Simple R-1 filters 
3 . Low-pass filters 
4. Band-pass filters 

F . Power supplies 

1. Typical power supply circuits 
a. Sii^le-phase 
b . Three-phase 
c . Six-phase 

2 . Power supply rating 
a. Input voltage 
b . Output voltage 
c . Output current 
d. Ripple frequency and voltage 

G. Amplifiers 

1. Voltage amplifiers 
a . Classification of amplifiei^ 
b . Simple s ing le -s t^e amplifiers 
c = Equivalent circuits at low f requeicy 
d. Equivalent circuits at high frequency 

2 . Audio-frequency power amplifiers 
a . Introduction 
b . Class "A" amplifiers 
c . Parallel operation of tubes 
d. Push-pull operation 
e . Class "B" amplifiers 

H. Magnetic amplifiers 

1. General description 
2 . Theory of operation 
3 . Operation characteristicf 
4. Applications 

16 
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I. Feed-back controls 

1. Introduction 
2- Exanq)les of closed-loop servo systems 
3. The reference signal 
4. Effects oi gain in circuit 
5. Effects of feed-back on stability 

J. Unit achievement test 

17 



Course Unit VI 

FUNDAMENTALS OF ELECTRONIC CONTROLS 

U I 

Suggested Training Time 260 Hours 

It is suggested that the training in this unit be divided inlx> 170 iKHnrs CK 
classroom l«:mre, demonstration, and discussion and 90 IMJIUS cf practical 
shop eaqperience. 

C&jective 

To teach trainees to have a working knoMe(^e of electronic CCHSXOIS ^Tnd 
their practical application and use. 

Unit Outline 

A. Introduction 

B. Timing circuits 

1 - R-C discharge circuits 

2 - R-C charge circuits 
3 . Time-delay .and time-constant calculations 
4 . Synchronous t imers 
5 . Thermal t imers 

C. Photoelectric devices 

1. Applications 
2 . Photoconductivity cells 
3- Photoemissive cells 
4 . Photovoltaic c ^ s 

D. Electronic control of resistance welders 

1 - Basic principles of resistance welding 
2 . Electronic control of heat 
3- Ela;tronic t imii^ c<H!trol 
4- Energy storage welding 

18 



E. Ffigh frequency heating 

1 - Induction heatiTig 
2. Dielectric heating 
3. Methods of generating high f re».̂  lency current 

4. Vacmun tube oscillators 

F. El«:tronic control oi motors and generate s 

1. Control of armature and field voltages 
2. Saturable reactors 
3 . Automatic speed regulators 
4. Automatic voltage r^ulators 

G. Lig^ cTimTTiiT̂  control 

1. Reactor control of AC power 
2 . Tlgrratron control of reactors 
3. Theater li^it dimmi?^ controls 

H. t&iit achievemoat test 

19 
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Course Unit VII 

FUNDAMENTALS OF MAGNETIC CONTROLS 

Si^gested Training Time 120 Hours 

It is suggested that the training in this unit be divided into 90 hours of 
classroom lecture, demonstration, and discussion and 30 hours of practical 
shop e^erience. 

Cfcjective 

To teach trainees to have a working knowledg^f magnetic controls and their 
practical application and use in electronics. 

Unit Outline 

A. Introduction 

1. Symbols 

2. Diagrams 

B. DC contactors and relays 

1. Physical description 
2 . Operatiiig characteristics 
3 . Specifications 
4. Time delay relays 

*- AC contactors and relays 

1. Physical description 
2. C'leratii^ characteristics 
3 . Specifications 

D. DC control ci^ ̂ uits 

1 - Motor starters 
2. Jpggh^ 
3. Reversing 
4- Shunt eld control 
5. Armature control 

20 



6. Protective devices 

7. Hiiggiflg 

E. AC control circuits 

1. Motor starters 
2. Jpggii« 
3. Reversiqg 
4. Hinging 
5. Protective devices 

F. Construction of control panels 

1. TVpes of construction 
2. Panel winqg 
3. Nema standards 
4. Ehraw-out controls 

G. Unit achievement test 
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TEACHING THE COURSE 

Planning the Lesson 

The best guide or lesson plan is, of course, one that has been prepared hy the 

individual teacher, based on personal e3q)erience and manner of teaching. Although 

teachers differ in their ways of organizing and coordinating important parts of their 

presentations they agree that the purpose of a lesson is to provide effective and 

meaningful classroom and shop instruction. 

Written plans may be brief, but before the class starts the good teacher will 

know the following: 

1. The goals or objectives of the lesson -- the kind of leamipg desired. 

2. The outline and suggested time schedule for the lesson, including: 

a. An interest approach - method of introducing the lesson to 

obtain the interest of the trainees and direct their attention 

to the lesson*s goals or objectives and to connect the lesson to 

knowledge alreacfy known by the trainee. 

b . Activities which involve the trainees in discovering new facts 

and principlf?*?, solving realistic problems, or practicing skills. 

c. A way to sunmiarJze the lesson - - to help trainees arrive at 

some valid conclusions and/or to evaluate the extent to which 

lesson goals have been achieved. 

3. The subject matter content -- the facts and principles or main ideas 

to be brought out in the lesson. 

4. The teaching materials and references to be used. 

22 
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Suggested Teaching Aids 

In addition to th ̂  training facility, suggested textbooks and reference materials 

being used to teach the class, the course should be supplemented by: 

1. Providing a satisfactory demonstration table and equipment for the use 

of the teacher in the classroom. 

2. Having a representative from the American Red Cross visit the class 

to discuss and demonstrate first aid techniques and artificial respiration. 

3. Contacting the State industrial commission and division of safety and 

hygiene, for the use of safety films, charts, brochures, etc., as well 

as for a visit by one of their field men. 

4. Field trips to local and/or area industrial electronic establishments. 

5. Inviting local and/or area electronic personnel to discuss with the 

trainees the problems they are likely to encounter as electronic mechanics 

6. Contacting the local library, board of education, and State department 

of education for visual aids they have in their respective libraries for 

educational purposes at little if any cost. 

7. Having a representative from the local fire department discuss and 

demonstrate tor the trainees the correct method of fighting electrical 

fires. 

Criteria for Evaluating Trainee Readiness for Employment 

The criteria for determining whether the trainee is ready for 

employment as an industrial electronic mechanic will De quite largely the trainees' 

\9 
Cvl 
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ability to quickly and correctly an^yze electronic faults and to efficiently repair 

them. Understanding of human frailties and needs and insight into how to provide 

the various services required by employers are of such importance that every 

attempt should be made to evaluate trainee progress. 

The use of various evaluative devices is necessary for the teacher and the 

trainee to accumulate objective information about the growth of the trainee. The 

following attributes and competencies need to be developed or strengthened during 

the training program: 

A. Personal qualities: 

1. Courtesy, friendliness, and tact in dealing with fellow workers 

2. Acceptable appearance - - good grooming for the job to be done 

3. Good personal habits in speech, mannerisms, cleanliness, and 

methods of work 

4. Mature judgment in a variety of situations 

5. Acceptable attitudes -- calmness and patience in disorganized 

situations, positive attitude toward work, . id cooperativeness 

6. Understanding and assuming the role of the industrial electronic 

mechanic. 

B. Activities showing Imowledge, understanding, and skills: 

1. Works effectively under supervision 

2. Demonstrates knowledge of electronic equipment maintenance and 

repair 

24 



3. Understands and carries out instructions or directions of employer 

4. Understands problems of supply and cost and proper methods of keeping 

records and accounts 

5. Understands need for safety in work -- recognizes danger areas 

and follows necessary safety precautions 

6. Knows action to take in an emergency 

7. Uses tools and equipment properly and safely 

8. Demonstrates ability to develop and follow a work plan or 

schedule 

9. Demonstrates proper techniques and methods of cleaning up 

work areas 

25 
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Textbooks 

21 

21 

TEXTBOOKS AND REFERENCE BOOKS 
(Class of 20 trainees - 1 instructor) 

Baer, Charles j - Electrical and Electronic Drawing. New York: 

McGraw-Hill Book Co., 1960 

Chute, George M, Electronics in Industry. New York: 

McGraw-Hill Book Co., 1965 

21 Cooke, Nelson M. Basic Mathematics for Electronics. New York: 

McGraw-Hill Book Co., 2nd edition 

21 

21 

National Electric Code. Fire Underwriters, National Board of. 1962 

Grob, Bernard. Basic Electronics. New York: McGraw-Hill 

21 

20 sets -

20 sets -

1 set 

21 

Book Co., 1962 

Heumaiin, Gerhart W. Magnetic Control of Industrial Motors. 

New York, John Wiley & Sons, Inc. 1961 

Electronic and Electrical Fundamentals. Volumes 1,2,3,4,5, and 6. 

Philco Corporation. 

Student's Laboratory Manuals for Electronic and Electrical 

Fundamentals. Volumes 1,2,3,4,5, and 6. Philco Corporation. 

Instructor's Manuals for Electronic and Electrical Fundamentals. 

Volumes 1,2,3,4,5, and 6. Philco Corporation. 

Siskind, Charles S. Electrical Machines, Direct and Alternating 

Current. New York: McGraw-Hill Book Co. , 1959 
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TEXTBOOKS AND REFERENCE BOOKS (Cent.) 

21 Wellman, William R. Elementary Industrial Electronics. Princeton, 

Newjeisey: D. Van Nostrand Company, Inc., 1957 

Reference Books 

Fitzgerald, A.E. and Charles Kingsley, Jr . Electric Machinery. 

New York: McGraw-Hill Book Co., 1961 

Reference Data for Radio Engineers. International Telephone and 

Telegraph Corporation. 

Kiver, Milton S. Transistors in Radio, Television and Electronics. 

McGraw-HUlBookCo., 1962 

Oldfield. R.L. The Practical Dictionary of Electricity and Electronics 

American Technical Society, 1959 

Tang, K..M. Alternating Current Circuits. Scranton, Pennsylvania: 

International Textbook Co., 3rd edition 

SUGGESTED TRAINING AIDS 

Philco. Audio Visual Package. AN-1000. Fundamentals of 

Transistor Electronics 

Philco. Color Code Wall Chart. LC-1 
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Appendix A 

SUGGESTED LIST OF 
EQUIPMENT 

Classroom Area 

20 -

2 
20 

Teacher's desk 
Teacher's desk chair 
Teacher's combination wardrobe and storage cabinet 
Filing cabinet 
Waste basket 
Chalkboard 
Chalkboard pointer 
Coat and hat rack for 20 trainees 
Tablet arm chairs 
Pencil sharpener 
Slide rules 
Notebook binders, 3 ring, 8 1/2" x 11" 
Electronics Fundamentals Units Complete - Item 1, Part number 463-4645, 

Philco 
Panel vacuum tube multimeter - Item 27, Part number 463-4527, Philco 
Transistor lecture demonstration unit complete - Item 20, Part number 

463-4523, Philco 
Lecture demonstration unit complete - Item 2, Part number 453-5132-1, Philco 
Laboratoary circuit analysis trouble shooting kit - Item 4, Part number 

40-8744, Philco 
Voltage regulator lecture demonstration unit - Item 5, Part number 

463-2528, Philco 
Industrial electronics demonstrator complete - Item 26, Part number 463-4720, 

Philco 
Slide rule demonstrator 

Wash and Restroom Area 

1 
2 
2 

\/ater closet 
Urinal 
Lavatory 
Hot water tank 
Bradley wash fountain 
Drinking fountain 
Mirrors 
Waste baskets 
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SUGGESTED LIST OF 
EQUIPMENT (Cont.) 

2 - Paper towel dispensers 
1 - Soap dispenser 
1 - Fx -st aid kit, complete 

Shop Equipment 

10 - Laboratoacy circuit analysis units complete - Item 29, Part number 
463-4760, Philco 

10 - Transistor laboratory circuit analysis units complete - Item 21, 
Part number 463-4571, Philco 

10 - Laboratoiry circuit analysis units complete - Item 3, Part number 453-5105-1, 
PMlco 

10 - Voltage regulator laboratory circuit analysis units complete - Item 6, 
Part number 463-2530, Philco 

1 - Distribution panel equipped to supply: 
Single phase 120 Volt - AC - 200 Amp. 
Three phase 220 Volt - AC - 150 Amp. 

120 Volt - DC - 150 Amp. 
Motor generator set rating 200 Amp. 

10 - Workbenches, 60" x 30" x 32" high with 1 3/4" laminated maple top. 
Each bench equipped to supply: 
0 - 120 Volt - DC - 10 Amp. 
0 - 120 Volt - AC - 60 eye. - 10 Amp. 
Single phase - 120 Volt - AC - 60 eye. - 10 Amp. 
Three phase - 220 Volt - AC - 60 eye. - 10 Amp 

All steel stools with wood seat - 24" 
Radio and television service benches complete, incluchng accessory test 

equipment, 72" x 30" x 32" high with 1 3/4" laminated maple top. 
Model ET8B, Brodhead-Garrett Company 

Tool storage cabinet, 62" x 22" x 84" high, Model TS13, Brodhead-Garrett 
Company 

Drill press , 17" floor model, complete with 1/2 H.P. , 115 Volt, 1725 RPM 
motor, pulleys, belt, belt guard, switch, 1/2" chuck and chuck key, cord 
and plug 

1 - Grinder, 7" floor model, complete with 1/2 H.P. , 115 Volt, 1725 RPM motor, 
wheel guards, water pot, safety shields, lamp bulbs, tool res ts , wheels, 
switch, cord and plug 

2 - Storage cabinets, 36" x 24" x 78" high with doors and drawers for small parts 
30 - Multimeters, Simpson 631 

20 
2 

1 

1 
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SUGGESTED LIST OF 
EQUIPMENT (Cont.) 

10 - Oscilloscopes, Textronix504 
20 - Ammeters, AC, Simpson 370 
20 - Ammeters, DC, Simpson 375 
6 - Watt meters, 0 - 500 - 1000 Watts, Weston 432 Series 
5 - VTVM, Simpson 303 
1 - Work bench, 64" x 54" x 32" high with 2 1/4" laminated maple top 
1 - Woodworking vise - 4" x 7" jaw x 9" opening 
1 - Bench vise, 4" jaw, swivel base 
5 - Power supply units. Electro DC, Model EFB 
1 - Motor-generator set, 200 amp. rating 

10 - Bench dusters, 8" 
4 - Floor sweeps, 18" 
2 - Dust pans 
2 - Trash cans, 50 gallon 

Several items of equipment electronically controlled 
3 - Fire extinguishers, CO 
1 - 2 1/2 H.P. AC induction motor, 3 phase, 220 Volt, L-L, 1800 RPM, 60 cps, 
1 - IKVA transformer, 3 phase, 220 Volt L-L, primary Y connected, 

120 Volt L-L secondary Y connected, 60 cps. 
1 - 0.5 KVA transformer, single phase, 220 Volt L-L primary, 120 Volt L-L 

secondary, 60 cps. 
1 - 1 H.P. DC motor, shunt field, 120 Volt DC 

i 1 
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Appendix B 

SUGGESTED LIST OF 
TOOLS 

10 
10 
2 
1 

10 
1 each 
2 sets 

2 
2 
6 
6 
6 
6 
4 
4 
4 
8 
8 

11 
1 set 

2 
4 
4 
2 
2 
2 
2 
2 
1 
1 
1 
4 
1 

Electric soldering irons, 1/2" tip 
Electric soldering guns, heavy duty 
Electric drills, 1/4" capacity 
Cable cutter 
Wire cutter and stripper 
Cold chisels, 1/2, 5/8, 3/4 
Needle files 
Offset screwdrivers, 5" 
Offset screwdrivers, Phillips. 
Screwdrivers, Xcelite, 1/8" 

Xcelite, 3/16" Screwdrivers 
Screwdrivers 
Screwdrivers 
Screwdrivers 
Screwdrivers 
Screwdrivers 

5" 
X 4" blade 
X 6" blade 

Xcelite, 5/16" x 8" blade 
Xcelite, 1/4" x i 1/4" blade 
Xcelite Phillips, #1 point 
Xcelite Phillips, #2 point 
Xcelite Phillips, #3 point 

Alignment screwdrivers, 7/32" x 6" 
Screwholding screwdrivers, 6 1/4" 
Screw extractor set, Ezy-out 
Allen wrenches 
Hex and spline wrench kits with case 
Adjustable wrenches, 4" 
Adjustable wrenches, 6" 
Adjustable wrenches, 8" 
Combination box and open end wrenches, 7/16" 
Combination box and open end wrenches, 1/2" 
Combination box and open end wrenches, 9/16" 
Combination box and open end wrenches, 5/8" 
Combination box and open end wrench, 3/4" 
Combination box and open end wrench, 7/8" 
Rivet set, Pexto, #00 to #8 
Sanding blocks 2 3/4" x 9" sanding sheets 
Tap and die set, complete with die stock, tap wrench, screw pitch gauge, 

screwdriver and 1 each tap and solid die as follows: 
4 X 36 - 6 X 32 - 8 X 32 - 10 X 24 - 10 X 32 - 12 
1/4 X 20 - 5/16 X 18 - 3/8 x 16 - 7/16 x 14 - 1/2 
1/4 X 28 - 5/16 x 24 - 3/8 x 24 - 7/16 x 20 - 1/2 
1/8" pipe 

X 

X 

X 

24 M.S.S. 
13 U.S.S. 
20S.A.E. 
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SUGGESTED LIST OF 
TOOLS (Cont.) 

1 set - Fractional size drills, straight shank, high speed, 1/16" to 1/2" by 32nds 
3 - Tweezer kits with pocket case 
1 - Nut driver set, hex sizes, 3/16", 7/32", 1/4", 9/32", 5/16", 11/32", 3/8" 

1 set - Spade-type wood bits, sizes 3/8", 1/2", 5/8", 3/4", 7/8", 1" 
1 set - Auger bits, 1/4" to 1" by 16ths 

2 - Ratchet braces, 10" 
1 - Expansion bit, #1 - 5/8" to 1 1/2" 
2 - Countersinks, wood, 3/4" 

10 - Diagonal cutting pliers, 6" 
10 - Needle nose pliers, 6" 
10 - Electrician's side cutting pliers, 7" 
6 - Combination pliers, 6" 

10 - Sloyd knives, 2 5/8" blade 
10 - Assorted metal and woodworking files with handles 
2 - File cards and brushes 

1 each - Round chassis punches, 3/4", 1", 1 1/16", 1 1/8" 
1 - Square chassis punch, 3/4" 
1 - L ̂ mbination square with center head 
1 - Steel square, 8" x 12" 
2 - Try squares, 6" 
1 - "T" bevel square, 8" 

10 - Steel rules, 12" 
20 - Steel scales, .6" 

1 - Block plane, 6" 
1 - Smooth plane, 9" 
1 - Combination India oil stone, 8 x 2 x 1 

1 set - Letter stamps, 1/8" 
1 set - Numeral stamps, 1/8" 
1 each - Nail sets, 1/32", 1/16", 3/32", 1/8" 

4 - Scratch awls, 3 1/2" blade 
3 - Prick punches, 3/8" stock 
3 - Center punches, 3/8" stock 
3 - Pin punches, 1/8" point 
1 - Compass saw, 12" 
1 - Keyhole saw, 10" 
1 - Bench drill vise, 2 3/8" jaws, open 2 5/8" 
3 - Continuity testers with batteries 
3 - Electric testers, 90-550 Volts, AC-DC 
2 - Tin snips, straight cut, 3" 
2 - Tin snips, curved cut, 3" 
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SUGGESTED LIST OF 
TOOLS (Cont.) 

1 - Compound lever snips, 8", 1 5/8" cut 
1 - Hawk bill snips, 3" 
1 - Aviation snip, right cut, 10" 
1 - Bolt clipper, 12", 3/16" capacity 
1 - Scissors, 6" 
1 - Scissors, 8" 
2 - Nail hammers, 12 oz. 
1 - Ball-pein hammer, 8oz. 
1 - Ball-pein hammer, 12 oz. 
2 - Soft-face hammers, 8oz. 
2 - Magnetic hammers, 7 oz. 
1 - Rubber mallet, head 1 1/2" D x 3 1/4" 
1 - Wood mallet, head 2 1/2" D x 6" 
2 - Hand drills, capacity 1/4" 
1 - Handsaw, 10 point 
1 - Handsaw, 5 1/2 point 
2 - Coping saws, 6 1/2" pin end blade 
1 - Wing divider, 8" 

10 - "C" clamps, 3" 
2 - "C" clamps, 4" 
2 - Hacksaw frames, adjustable 12" 

1 each - Wood chisels, 1/4", 3/8", 1/2", 3/4", 1" 
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Appendix C 

SUGGESTED LIST OF 
SUPPLIES 

3 ream -
1 box -
1 box -

6 -
-

-

1/2 gross 
-

-

-

-

-

-

1 gross -
-

-

-

-

Notebook paper, 3 hole, 8 1/2" x 11" 
White chalk 
Colored chalk 
Chalkboard erasers 
Paper towels 
Cleaning cloths 
Hacksaw blades, 12" 
Rosin core solder 
Sandpaper, assorted grades 
Magnet wire, various sizes 
Friction tape 
Electrical tape 
Insulated staples 
Coping saw blades, 6 1/2" pin end 
Solderless terminals 
1.5 Volt dry batteries 
Assortment of brads and nails 
Assortment of wood screws 
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Appendix D 

SUGGESTED SOURCES FOR THE PURCHASE OF BOOKS, TOOLS, 
EQUIPMENT AND SUPPLIES 

Allied Electronics, 100 N. Western Avenue, Chicago, Illinois 60680 

American Technical Society, 848 East 58th Street, Chicago, Illinois 60637 

Brodhead-Garrett Company, 4560 East 71st Street, Cleveland, Ohio 44105 

D. Van Nostrand Company, Incorporated, 120 Alexander Street, Princeton, New Jersey 08540 

Electronic Engineers Master Catalogue, Tech Publishers, Incorporated, 645 Stewart 
Avenue, Garden City, New York 11533 

Electronics Kits Supply Company, 1727 Glendale Boulevard, Los Angeles, California 90026 

Electronics Teaching Laboratories, 5034 Wisconsin Avenue, N.W., Washington, D.C. 20016 

Hampden Engineering Corporation, Shaker Road, East Longmeadow, Massachusetts 

International Telephone and Tel^raph Corporation, 67 Broad Street, New York, 
New York 10004 

International Textbook Company, Scranton, Pennsylvania 18515 

John Wiley & Sons, Incorporated, 605 Third Avenue, New York, New York 10016 

McGraw-Hill Book Company, Incorporated, 330 West 42nd Street, New York, 
New York 10036 

National Board of Fire Underwriters, 465 California Street, San Francisco, 
California 94104 

Philco Corporation, P.O. Box 4730, Philadelphia, Pennsylvania 19134 
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DOOR (OPTIONAL) 

Appendix E 

Suggested Training Facility 



imiiiiipp mmmmmst. 

DISCRIMINATION PROHIBITED - Title VI of the 
Civil Ri^ts Act of 1964 states: "No person in 
the United States shall, on the ground of race, 
color or national origin, be excluded from par­
ticipation in, be denied the benefits of, or be 
subject to discrimination under any program or 
activity receiving Federal financial assistance. '* 
Therefore, the Vocational Education program, 
like every program or activity receiving finan­
cial assistance from the Department of Health, 
Education, and Welfere, must be operated in 
compliance with this law. 
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VT 001 858 
Career Education Resource Guide, 

Taylor, Arlin 
Napa County Superintendent of Schools, Calif, 
Pub Date - Nov66 
MF AVAILABLE IN VT-ERIC SET 68p. 

^BIBLIOGRAPHIES, *FILMS, *FILMSTRIPS, ^EDUCATIONAL RESOURCES, 
^INDUSTRIAL ARTS, OCCUPATIONAL INFORMATION, 

This guide contains a list of business and other establishments 
which provide guidance or educational resources, and an annotated 
bibliography of educational films. For each establishment 
information is given for (1) availability of tours, speakers, and 
reference materials, (2) contact persons, (3) products, and (U) 
employment requirements. The bibliography lists 219 films and 
filmstrips categorized under the subjects--(l) auto, (2) crafts, 
(3) electricity, (4) mechanical drawing, (5) metals, and (6) wood. 
The film annotations were written by industrial arts instructors. 
Film sources are given, (EM) 
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Name of Firm 

Product Information 

Toiirs Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Vlho to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Q?ype of training needed 

American Flotation 

Foam (plastic) products 

yes 

Barbara Leach 

2 weeks 

1 0 ttigy^rwyn 

none 

1/2 hour 

yes 

yes 

Sales, molding 

Barbara Leach 

1 month 

no limit 

no 

no 

no 

High School* Ncn Union* 
High School JUDIOTB - part-time* 

High School* Mechanical abilities 
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Name of Finn 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 

Equipment available (to be lent 
to school for d&nonstrations) 

Vocational training desirable, 
for job entry 

Type of training needed 

American Pedodontic 

Specialized D^ital Equipment 

yes 

MTO Atkinson 

none 

10 mayimim 

none 

1/2 hour to 1 hour 

no 

no 

no 

non-union 

Mechaniipal: ability 

P 
p 
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Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Barwick-Duttons 

Office supplies and equipment 

Serrice facilities 

Ro Eo Barwisk 

1 week 

^ « 5 person 

none 

30 minutes 

yes 

yes 

Commercial Stationery Se office machines 

Eo E, Barwick 

3 - 5 days 

Jro High and up 

yes 

Same as above 

yes 

Probable 

Delivery boys - sophomore 
Other - no experience necessary 

none 



i 

I , 

ii !. 

ih 

i% • 

Name of Firm 

Product Information 

Toiars Available 

Who to contact 

Advance notice needed 

Size of group 

Age limitations 

Length of tours 

Reference materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Basalt Rock Company 

Rock products 

possibly 

George Stein 

1 week 

5 «= 10 

Jro High and up 

Determined by interest in industry 

no 

yes 

Sales, welding, machine shop 

George Stein 

1 week or more 

Jr. High and up 

no 

Union 

Machinist - no experience needed. 
Electrician apprenticeship program 
available© 



Name of Firm George Blaufuss 8e Son 

Product information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitation 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 

Equipment available(to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Cider-making 

yes 

Mr* Blaufuss 

1 week - work is seasonal 

no limit - smaller children supervised 

no limit 

1/2 hour 

no 

yes 

processing 

Mr. Blaufuss 

3 weeks 

no limit 

Must be 18 

Type of training needed None - hard work 
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Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance: nbtice needed 

Size of group 

Age Limitations 

Length of tours 

C 8e H Sugar, Crockett 

Hefined sugar 

yes 

MTO McKeown (ext. 283) 

1 dAy 

10 people 

22 yem's to 60 years old 

2 hou^c (10:00, 1:00, 3:00 on operating 
days) 

Heference materials available yes 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

yes - under certain circumstances 

Sugar refining or crafts 

Mr« HcKeown 

1 week 

Higih School or older 

no 

yes 

no 

Vocational training desirable 
for job entiy 2 years of High School 

Type of training needed 2 years of High School 



Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Cal-Napa Tanning Coo 

Leather tanning 

Occasional 

Peter Manassi 

1 day or more 

15 - 20 

Jr. High and Up 

l/2hour 

no 

possible 

Leather tanning 

Mr* Manass^ 

1 week 

Jr. High and up 

none 

None - train on the job 
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Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Si«e of Group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers availfxble 

In what fields 

Who to contact 

Advance: notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
tp school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Casell Coo« Inco Electro Flasher Biv» 

Manufacturing flashing lights, barricades 

Yes 

Jack Monroe 

1 week 

15 - 25 

Jr© High and up 

1/2 hour 

no 

yes 

Development of small business 

Jack Monroe 

2 weeks 

Jro High and up 

no 

1 type of job requiring no H«S« 
Carpentry, handy skills 

none needed 

8 



Name of Firm 

Product Information 

Toiû s Available 

Who to Contact 

Advance Notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In v̂ aat fields 

Who to contact 

Advance notice needed 

Audience level 

Access toother speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Christian Brothers 

Wine making 

yes 

Mro Wehr 

Less than 10 no notice necessaz^o 
1 week for larger groups© 

10 and above 

none 

^5 minutes to 1 hour 

yes 

no 

Packaging - only summer work 
Cellar work - no previous experience* 

Retired men for executive positions, 
ex-business men, small business owners* 

-^-S3 



Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access toother speakers 

In what fields 

Are repeat lectures possible 

Equipment avai:}.able (to be lent 
to school for demonstrations) no 

Ferro Glove Company 

gloves 

yes 

Kre Ferro 

1 week 

small 

none 

1/2 hour 

no 

no 

Vocational training desirable 
for job entry 

Type of training needed 

Non union 

Seamstress, not essential* 
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Name of Firm 

Product Information 

Tours available 

Who to Contact 

Advanc notice needed 

Size of group 

Age Limitations 

Length of tours 

^Reference materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other /speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
t^ school for demonstrations) 

Vocational training desirable 
for job entry 

Tyi^e of training needed 

General Mills, Vallejo 

Hour - all types 

no 

no 

no 

Higlh School education 

Higih School educations IJnione 
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Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vojsatlonal training desirable 

for job entry-

Type of training needed 

Jo W* Rice 

Formica 

yes 

Mro Marsh or Mr» Rice 

1 week 

15 - 20 

none 

1/2 hour 

no 

maybe 

Mr. Rice 

1 week 

Apprenticeship through Union. 
... ' . ^ .""."•* 

Experience. Union member 

12 



Name of Firm Kaiser Steel 

Product Information Heavy fabricated steel 

Tours available no 

Who to contact 

Advance notice needed 

Size! of Group 

Age Limitations 

Length of tours 

Reference materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

no 

to 

High School. Union after 30 days 
employment 

Pre-apprentice and jomeymen 
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Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Kitchen Fixtures 

cabinet manufacturers 

possible 

George Griimn, Bob Hamilton 

2 weeks 

20 - 25 

Jro High and up 

1 hour 

no 

no 

Equipment available (to be lent 
to school for demonstrations) none 

Vocational training desirable 
for job entry 

!?ype of training needed 

Apprenticeship through union 
High School 

Wood shop good idea 

1^ 



Name of Firm 

Product information 

Tours available 

Vho to Contact 

Advance Notice needed 

Size of group 

Age Limitations 

Length of tours 

Speakers available 

In what fields 

Vho to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In igbat fields 

Hare Island Naval Shipyard 

Warships - repairs 

Tours are available for a UoS«NoRo 
sub 02ly 

Lt. Gaylord 6̂ -6«2247 

10 days 

30 masdmimi •> 8 years old minimum 

8 years old*, Must be physically fito 

Ijk hours 

Reference materials available no 

yes-l6mm soimd films, sl ides 

All fields (deep submergence, construction, 
polaris subs) 

Lt« Gaylord 

10 days 

Tailored for any group 

no 

no 

Are repeat lectures possible yes - under certain circumstances 

Equipment available (to be lent 
to school for demonstrations) no - but there are presentations for 

training division 

Vocational training desirable 
for job entry 

!̂ ype of training needed 

Yes - desirable 

Shop courses, pre-enginaering 
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Name of Firm 

Product Information 

Tours available 

Who to Contact 

Advance notice needed 

Size of Group 

Age Limiations 

Length of tours 

Reference materials available 

Speakers available 

In what field 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Mervyn's 

Retailing 

yes = stock room 

MTO Thompson or Mr* Lane 

1 week 

6-10 

17 or older 

1/2 hour 

yes 

no 

no 

No one under 17 hired* High School 
graduate* Union* 

On the job training* 
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Name of Firm 

Product Information 

Tours available 

V/ho to Contact 

Advance notice needed 

Size of Group 

Age Limitations 

Length of tours 

Montgomeiy Ward 

Retail Merchandising 

yes 

Bart Beeber 

2 days 

10 - 15 

17 minimum 

1 hour 

Reference materials available yes (insurance, fringe benefits) 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

yes 

Merchandising, buying 

Mro Beebee, Mr* Williams 

1 week 

17 or over 

no 

no 

no 

High School graduate© Non-union. 

Sales only - training program available 
Planning Career Trainee Program for 
employees© 
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Name of Fi3?m 

Product Information 

Tours Available 

Who to Contact 

Size of Group 

Age Limitations 

Length of tours 

Reference materials available 

Speakers available 

In what fields 

VQio to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Napa GQ.ove Co« 

Glove making 

Occasionally 

Joe Greco 

10-15 

none 

1/2 hour 

no 

no 

No high school necessary - non-union 

Factory experience for men 
Power sewing machine for women 
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Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference material available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Squipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Napa Paper Box Coo 

Gift Boxes 

yes 

MrsoEmma Hayes 

7 - 1 0 days 

no limit 

none 

1/2 to 1 hour 

no 

no 

No training necessary - do hire 
machinists* All work 

none 
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Name of Firm Napa State Hospital 

Product Information 

Tours Available 

Who to Contact 

Advance notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Material available 

Speakers avadLlable 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 

for job entry-

Type of training needed 

yes 

Dro Rood 

2 weeks 

minimum 3 ^ 23 maximum k3 - 50 

High School minimum 

High School 9s30 - 12:00 
College 9^30 - 3 0 0 

no 

yes 

Psychiatry 

Dr, Rood 226-2011 exto k(>(> 

2 weeks 

High School, Junior College 

Staff members 

Rehabilitation - Children - Geriatrics 

no 

no 

High Schoolo Pajss test* 

On the job training© Trainee program. 
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Name of Firm 

Product Infoimation 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Msterials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Bobin Aids 

Artificial limbs - wheel chairs 

Could make available 

MTO George Hobinson 

For eveiiing tour 2 days - for day 1 moo 

No more than 25 

11th grade 

Day 1 hour «= evening 2 hours 

no 

yes 

Prosthetics Se Orthodontics 

Mro Bobinson 

As much as possible 

nth grade and up 

no 

no 

no 

no 

High school - apprentice - non union 

All skills: welder, seamstress, design 
mechanics, machine shop, etc* 
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Name of Firm 

Product Information 

Savyer Tanning Co© 

Leather tanning - manufacturer of 
leather coats 

m. ours available no 

Who to contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference materials available 

Speakers available 

In what fields 

Vho'iO contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for d^nonstrations) 

Vocational training desirable 
for job entry 

'^^^ of training needed 

no 

none i . ' in 

None - move along faster i f some eatperience 
in machine operation, seamstress* 
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Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance Notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference material available 

Speakers available 

In what fields 

Who to cohtact 

A^ance notice needed 

Audience level 

Access to other speakers 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

OJype of training needed 

Standard Tire 

tire rebuilding 

no 

High School 

Experienced Vulcanizer« 
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Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference material available 

Speakers available 

In what fields 

Who to contact 

Advance: notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 

3?ype of training needed 

Stoshner 

Steel Fabrication 

no 

no 

Welding - Shop course in High School 

Welding, Equipment operation - fork lift, 
truck. Union after 30 days. 
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Name of Firm 

Product laformation 

Tours available 

Who to contact 

Advance notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available ( to be lent 
to school for demonstrations) no 

Sunsweet Growers 

Eruit Packers 

yes 

Mr. O'Connor 

1 week 

20 

High School or Jr. Higjh 

1/2 hour 

no 

no 

Vocational training desirable 
for job entry 

!I?ype of training needed 

none 

No special training* Machine operators 
trained on job* 
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Name of Firm 

Product Information 

Tours Available 

Tio to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of Tours 

Beference materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In ifdiat fields 

Are repeat lectures ̂ >ossible 

Equipment available (to be lent 
to school for demonstations) 

Vocational training desirable 
for job entry 

Trade Fair 

Retailing 

Can make available 

Harry Hamber - 235-0272 

1 week 

any size 

Higih School only 

depending on objective 

no 

yes 

Retailing 

Harry Hamber 

1 week 

any level 

Mr* Sparlin 

Retail Clerk Union 

Clerical work - H i ^ School 
graduate* Union* 

l̂ ype of training needed none 

26 



Name of Firm 

Product Information 

Tours available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 

Equipment available (to be lent 
to school for demonstrations) 

Vocational training desirable 
for job entry 

Type of training needed 

Wells Farffo Bank 

bankir.g 

yes 

Mr. C. C. Cady 

1 week 

15 - ?0 

17 

1/2 hour to 1 hcur 

yes 

banking 

Mr. Cady 

2 weeks 

Jr. High Be High School 

Must pass simple employment test 

Teller - clerical; Typist - 50 w.p.m.; 
Steao 100 wpm 50-60 typist. Eigh School 
Graduate 
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Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference materials available 

Speakers available 

In what fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be lent 
to school for demonstrations) 

Wilkins Instr# 8e Hesearch 

Tools and Dies 

occasional 

no 

no 

Vocational training desirable 
for job entz7 High School. Machinist* 

!I^e of training needed Ebcperie^ce preferred* 
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Name of Firm 

Product Information 

ni ours available 

Who to contact 

Advance notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference materials available 

Speakers available 

Vocational training desirable 
for job entry 

jl^e of training needed 

Wilkins Inst* & Research 

Gas Chromographs 

yes 

Sam O'ohnston 

1 week 

15 

High School and up 

1/2 hour to 1 hour 

no 

no 

In what fields -'— 

Who to contact 

Advance notice needed 

Audience level — -

Access to other speakers -— 

In what fields 

Are repeat lectures possible —— 

Equipment available (to be lent 

to school for demonstrations) none 

High School* Some electronic background* 

Electronics* Occasional trainees* 

5 

I 

I 
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Name of Firm 

Product Information 

Tours Available 

Who to contact 

Advance notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference materials avail able 

Speakers available 

In ̂ diat fields 

Who to contact 

Advance notice needed 

Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 

Equipment available (to be leAt 
to school for demonstrations) none 

Vocational training desirable 
for job entry 

!Cype of training needed 

Yuba Manufacturing, Benecia 

Heavy steel fabricating 

Yes 

Mr. Christo 7^5-2830 

1 week 

8 people at maximum 

High School or over l8 

k3 minutes 

no 

no 

1 week 

no 

Welding training 

Welding 
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A Fim GUIDE FOR OCCUPASIOKM. EDUOAJPION DBPAHEMENTS 

soy TO OBTAIN Fum mm somcB 

Care in selectiiig and requesting filiss is important to a good program* 
It is r^soommended that you utilise the following pr^eeduress 

1* Use school letter-head stationery* 

St If possible, iadicate your official position* 

3« Be sure to include: 

a* Title of film 

b* Complete shipping address 

c* First choice of showing date, and alternate 
showing dates iidien possible 

d* Allow 2 months to 10 weeks when possible* 

Xt is suggested that you allow ample time between date of request and 

the showing date* Hetum the film promptly so as not to disappoint other 
users* 

Note: The eyaluation comments following the content synopsis were made by 
V Industrial Arts Instructors* 
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TITLE TIME 

COLOR 
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BLACK Se 
WHITE 

SPONSOR 
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ABC»S OF THE ATOTOMOBILB iWGIME 

AUTOMOTIVE 

1 8 C 3 1 

This film, in full color, combines cartoon and technical animation 
to illustrate the component parts of an automobile engine and how 
they operate* 

ABC'S OF THE DIESEL ENGII9E 
20 C 31 

In simple primer book language, this film shows how the diesel engine 
works* Animated drawings in ftzll color enable the audience to see right 
inside the engine, and three cartoon characters - Air - Fuel - Ignition 
entertainingly go through their paces to show how they work together to 
produce power* 

ABC'S OF INTERNAL COMBUSTION 
13 31 

An animated motion picture explaining the basic principles of the 
internal combusion engine* 

21 
AN INTRODUCTION TO THE AUTCHOTIVE ELECTRICAL SYSTEM 

This is a film strip rather than a l6am film* 

ATOMIZATION 
17 B&W 56 

Schematic models and a high-speed camera (3«000 pictures a second) are 
used in escplaining the principlea involved in producing sprays and the 
need for precisely even distribution, especially in sprays from atomizers 

AUTC»!OriVE ELECTRICITr 
Xk B&V ee 

iVmdamentals and function of the magpsto; advantage over battery 
ignition* 

AUTOMOTIVE ilLECTRIGITI II 
13 S8eV ee 

Design, construction and operation of generator; how it converts 
mechanical energy t@ electricl energy; relationship between electricity 
and magnetism* 

AUTOMOTIVE ELECTRICITr III 
12 B&W 66 

Electrical and magnetic j^rinciples involved in operation; construction; 
how electrical energy is converted to mechanical energy* 
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AUTO (Cont'd) 

D 

AUTCMOEIVE ELECTRICITI IV 
11 BSeV ee 

IHinetionf components and operat5.on; course of current traced throu^ 
system; relationship of primary and secondary circuits« and magnetic 
field, to voltage intensity* 

AUTO TBOUBLE SHOOTING 
33 B&W (>6 

Checks and tests of: manifold vacuum and compression, battery and 
ignition cable, spark plugs, distributor and ignition timing, battery 
clearance, manifold and heat control, fuel system, carburetor, idling 
speed and mixture adjustments* 

BETTER lONITION 
19 21 

This is a film strip rather than a l6mm film* 

BIRTH OF AN OIL FIELD 
30 56 

Live a«3tion shots show oil men building a derrick and drilling cr^ys 
moving with split-second timing as they operate heavy equipment* Models 
show the technique of fishing idien the drill pipe breaks find the use of 
the shipstock in by-passing the break* Animated sequences show how 
natural underground forces make oil flow and how pumps or special drives 
are used i&en natural forces slacken* 

u 
LJ 

CARBURETOR 
25 BS^ 65 

Major components and functioning; utilization of air pressure differential; 
application of Venturi principles; operation of circuits® 

COQUNG SYSTEM 
9 63 

This film depects the construction and function of the cooling syst«B 
and its various parts, such as the water pump, radiator, thermostat, 
hoses, and pressure cap* Tie effects of maintenance neglect, rust and 
scale are shown, and the value of anti-rust and smti-freeze is 

flBEBIRD III 
13 3(> 

In this film we see the car take form in the styling studios and research 
laboratories - then see the actual car being built* Best of all we see 
it actually performing out on the O ! proving ground in Arizona* 

HEAVY DUTY GENERATOR I 

This is a film strip rather than a l6mm film* 
21 
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AUTO (Gont»d) 
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EYDBADUC CO!«TROLS 
26 B&V 66 

Basic shifting patterns; principles and applications in up-shifting and 
downshiftingo 

HYDfiilDLIC STKRRTNG 
1^ B&V 66 

Function of major components s reservoir pump, relief val^e* control 
valTe, power cylinder; how components assist steeringo 

mTRODUC^ION TO THE HEAT ENGINE 
23 B&V 56 

The heat engines which makes the conversion* began with 17th century 
experiments in steamo Progress toward greater efficiency came with 
the development of the gasoline engine, the steam tiirbine and the 
dieselo (Good for junior higjh) 

JET AGE DBIVING 
17 kh 

This film is a super highway safety film ixistrueting drivers on proper 
methods of entering and leaving today's m o d e m freewayse 

HiARETABY GEARS I 

Components, use and operation* 

PIANETAH; GEARS II 

18 B&V 66 

15 B&V 66 

Principles governing operation of multiple sets; advantage of greater 
mobility and speed over single sets* 

PBOSFBCTHS FOR PETROLEUM 
23 56 

Three-dimensional animation helps tell the history of the oil industry 
and describe the techniques used in the search for oil* 

BSFINING on. FOR EREBGT 
20 36 

The mystery of how a m o d e m refinery converts crude oil into useful 
products is cleared up by means of animation to show how pipes, furnaces 
and fractionation towers separate the raw material into component parts -
or fraotionso 

STORT OF on. MARKETIHG 
27 56 

%e-catching animation and live action are combined in an excellent 
introduction to the role of marketing in a modem economy* 

tiu: 
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AUTO (Cont*d) 
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STORY OF TSE MODERN STORAGE BATTERY 
32 C 73 or k5 

Shows the processes used in the manufactur of a modem storage battery, 
including, the making of the grids, insulators, testing, sealing, ̂  filling 
and packing the batteries« 

STYLING AMD THE EXPERIMENTAL CAR 
0 Ford 

Good for drafti^ig and automotive design o Good student interest o 

STRETCH OF IMAGINATION 
27 C 32 

Depicts how Goodyear*s two new stereo synthetic rubbers are made, one 
a duplicate of natural rubber, the other a completely new versatile 
synthetic« From the tiny molecule to an eighty->pound rubber bale, the 
film is presented in an interesting and understandable mam&ero 

SUPERCHARGING 
20 B&W 66 

Purpose, components, operation and effects of supercharging and fuel 
injection systems used to increase engine horsepower« 

THE DIESEL STORY 
19 B&V 36 

The versatile, efficient diesel is an early result of the designer's 
effort to b u m fuel inside the cylinder instead of under a boiler nearby» 
Development of the diesel is traced from Otto "silent" gas engine of l877 
to the machines that now drive ships, trains, tractors, trucks and even 
carso 

UP FROM CLAY 
25 31 

Dramatizes the scope of modem automobile body-building operations* 
Beginning with a new concept in the mind of the automobile.stylist, 
the story touches on the refinement of the design on paper through 
sculpturing it in clayo Body engineers enter at this point meeting the 
challenge of capturing the form and beauty of the newly created design 
in a strong, sound structure of steelo (Good student interest) , 

WHERE MILEAGE BEGINS 
26 31 

Brilliant color photography, easy->to-understand animation, and fascinating 
stop motion technique combine to make this a most entertaining and 
e^lanatory picture on what makes a car go and how its engine is put 
togethero 

WILDCAT 
28 BSeW 69 

This film follows two wildcatting brothers fi^m Oklahoma^ from the time 
they decide to drill right through to the suspenseful moments %^en they 
learn whether they have oil or jî st another duster o 
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CRAFTS 

! i 

ALCHEMY OF FIRE 
1^ 52 

Different artists demonstrating the art of enamellingc 

BLOCK CUTTING & PRINTING 

(Good student interest for all ages above junior high schoolo) 

60 

BOOKBINDING 
2k 60 

The objective of the film is to demonstrate a step by step procedure 
of two practical, durable and artistic methods for the case binding of 
the pamphlet by hand; to demonstrate how a simple pamphlet can be 
rebound to make a durable book with aesthetic appeal<> (Good student 
interesto) 

5 i 
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CHAPTS OF MY PROVINCE 
12 C 19 

The master craftsmen of New Brunswick, shown at work in this film,have 
made their province famous for its pottery, handloomed fabrics, silver­
ware and jewelry of native stones o 

CRAFTSMEN OF CANADA 
27 19 

This surveys the work of Canadian craftsmen in many fields, showing How 
the changing Canadian scene has been their constant inspiration and how 
business enterprises today is increasingly using skills of the artisan 
to enhance the decor of building interiors. 

CRAFTSMEN YOUNG AND OLD 
10 B&W 19 

A film visit to the home workshop of Andre Bourgault, famous French-
Canadian woodcarver whose sculptures have brougiht reno%m to the village 
of Sto Jean Port Joli, Quebeco 

10 CoO ov/o 

DECORATION 

Full emphasis on decoration« 

HOW FILM IS MADE 
19 C 26 

This color film is a step-by-step portrayal of film production - from 
the raw cotton growing in the fields to the finished package on the photo 
countero (Good student interest*) 

L 

HOW KODAKITH FILM IS MADE 
20 26 

This film is a step-by-step portrayal of film production, concentrating 
on Kodak films for the graphic arts (printing indvjstrj)© 

36 



INSIDE STORY 

CRAFTS (Cont'd) 

33 26 

Depicts the ©are, ^learlinessg and control methods used in producing 
sensitized materials for radiography and relates this care to their 
ultimate use by the darkroom technician and the radiologist o 

SEV DESK^S FOR AN OLD CRAE7 
1^ B&¥ 52 

A perspective of Mos-k of some of the graduates of the Institute of the 
Applied Arts (formerly known as the School Fumitiire) of the Province of 
Quebec directed by Jean->Marie 6auvreau« Interior arrangements make the 
most of the work of these artisans« 

PHOTOENGRAVING M E M S BUSINESS 
16 26 

Photoengravers use chemical 9 optical and mechanical means to convert 
color photographic images into four metal plates for printing millions 
of full-color reproductionso (Good student interesto) 

PLASTICS mm PETROLEUM 
13 12 

Laboratory demonstrations explain the derivation of certain synthetic 
resins from petroleum hydrocarbons« shoving the different types of 
plastics obtainable from these resins and several methods used in 
manufacturing them into an amazingly varied number of articles used 
today in home and industry* 

PLASTICS; INDUSTRIAL PROCESSES Be PRODUCTS 
60 

Provides viewers with an understanding of the principles of the basic 
manufacturing processes of the plastics industry and their applications 
to the production of consumer goods* (Excellent - good student interest) 

PUTTING A JOB ON A PLATTM PRESS 
11 B8eV Ik 

Shows basic operations involved in press make ready* Included are 
inking, packing, inserting guides and sealing then* (Good student 
interest, but too much nonsense*) 

QUALITY IN PHOTO LENSES 
25 26 

Film follows a typical lens through production at the Ha^-E^ye Works 
of Eastman Kodak Company* Film stresses quality control in producing 
the vezyfinest photographic lens, (Good for adults and upper grades*) 

THE MAGIC BOX THAT R£IfEHBERS 
16 26 

Compares old'^time, tedious, picture^»king techniques and equipment with 
today's push<=button°=easy procedures and trim^ modem cameras* (Good 
student interest) 
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TgE STORY OF GSIO LEATHER 

CRAFCS (Cont'd) 

30 B ^ 48 
Tanning of raw calfskin into finished leather products* (Very good 
student interest*) 
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A CENTURY OF LIGHT 

ELEXSPRICITY 

35 50-43 
The developnent of the use of gas and electricity is traced over the 
century to present day convenienceso 

A IS FOH A3XM 
15 6k 

Explains the atomic structure of the ninety-two basic elements* It goes 
on to illiistrate the process by which the energy within the atom is 
released througih nuclear fission and the means of controlling this energy 
to supply power to a peace time world* 

AMERICA'S RISING NEV GIANT 
22 22 

Demonstrates how and % ^ Electronics has become one of America's most 
promising fields of opportunity* Sequences show how Electronics is now 
being used in industry; in fact, in many phases of everyday life* 

AX YOim COMMAND 
32 50-43 

Story of what happens when you snap a switch* Filmed in scenic mountain 
and valley areas, it focuses on power transmission* 

BASIC ELECTRICITY - CAPACITANCE 
B8eV 35 

Defines capacitance and demonstrates how a capacitor works, discusses 
the physical factors that effect capacitance and the effect of 
capacitance in an AC circuit* (Good student interest*) 

BASIC ELECTRONICS 
18 35 

Meaning of atoms & electrons, vacuum tube, cathode, rectifier tube, 
amplifier tube, grid and bridge circuits* 

BASIC TELEPHONY 
23 B&¥ 63 

Explains the electromagnetic theory as applied to basic telephony and 
describes the components, operation, and transmission range of the 
three fundamental telephone systems commonly used in tactical operations* 

BIG BOUNCE 
15 ^9 

This film documents the original space communications experiment known 
as **Project Echo" and describes possible future TV and telephone 
satellite systems* 

CAPACITANCE PT* I 
16 B&W 35 

Ohm*s law as related to the effect of current flow of condensers, connecting 
condensers in parallel and series, dialeetric constant(Good student interest) 
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GAPACITANCBo PTo I I 

EIiECTRICITY (Cont'd) 

15 68cW 35 
Variations of a charge on a condenser in relation to time, and the 
behavior of capacitance with alternating currento(Good student interest) 

CEBAMICS AND ELECTRONICS 
22 62 

Shows the importance of ceramic materials in the electronics industry« 
It stresses the application of ceramic strips and other ceramic parts 
in the oscilloscopeo It also presents the complete manufacturing process 
from the mixing of clays^ firing and glazing to silvering the strips* 

CIRCUIT TESTING - SlfŜ fAL GENERATORS 
B&V 66 

Explains the theory and operation of the signal generator, including 
oscillating circuits, audio-oscillators, radio frequency oscillators, 
and frequency oscillators, and frequency meterso 

CURRENT & ELBCTRCIIOTIVE FORGE 
11 B&V 35 

E3cplains electro theory, arrangement of molecules, building up current, 
conductors, electromotive forces, resistance, chemical & mechanical sources 
of electromotive forceso 

CURRENT H.OW, WHAT IS IT? 
B&W 35 

Shows electrons move in chain reaction due to repulsion between electrons 
and positive atoms o 

DAWN OF BETTER LIVING 
15 50-43 

A Valt Disney production showing the history of lighting and the growth 
of the electrical servants at home and work* 

DIODES PRINCIPI.ES AND APPLICATICgi 
17 B&V 35 

Principles of electron flow across a gap, basic features of diode tube, 
control of electron flow in tube, photoelectric cells, x-ray tubes, and 
the diode as a rectifier* 

ELECTRIC jFTET.DS 
2k BSeW 2? 

Discusses electric field as a mathematical aid and as a physical entity* 

ELECTRIC LINES OF FORCE 
BgeW ^7 

Shows how to produce electric field patterns using a neon sign transformer 
as a high voltage source* 

^0 
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BLBCTRICITY (Cont'd) 

ELECTRICAL SAFETY IN THE HOME 
_ — «-«o«„.c — lif C 60 

l^emonstrates proper means of preventing or correcting electrical hazzards 
in the homeo 

ELECTRICITY AKD HOW IT IS HADE 
~* — — — ^g g 28 

Demonstrates principle ways in which electricity can be produced* (Good 
f6r primary grades o) 

ELECTRICITY AMD MAGNETISM PT. I 
"~ ~ ~ — ~ — " 1̂  B&W 66 
Explains breakdown of molecule into atoms, and relation of protons and 
electrons to elestricityo 

ELECTRICITY AND MAGNETISM PT. Ill 
18 B&W 66 

Explains the pi:'inciples involved in the voltaio cell, dry cell and 
storage battery^ 

ELECTRICITY AND MACaiETISM PT. IV 

Charging, care and preparation of storage batteries; constant voltage and 
methods and modifications* 

ELECTRICITY FOR BEGINNERS 
11 C 20 

Dramatized incidents are used to explain that electricity flows in oxily 
one continus pathway* Emphasizes importance of ssifety* 

ELECTROCHEMICAL REACTIONS 
~ " ^ Ik 0 20 

Reviews ionization* 

ELECTROMACT'ETS 
3 B&W 35 

Shows current can be induced by use of magnetic field; current in turn 
induces magnetic field all along wire; shows components of electromagnet 
& how strength can be varied^ (Good for junior high or below*) 

ELECTRONICS IN SPACE TRAVEL 
22 C 22 

This film utilizes filmed sequences g animation and easily understood 
narration to cover the role which electronics is playing in man's conquest 
of space* Scenes filmed in beautiful color of Cape Canaveral, Florida, 
animation describing future manned flights to other planets, and a landing 
on the mocn^ make up some of the unique ser^uences in the film* 
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ELBCTRICITI (Cont'd) 

ELECTROSTATIC GHAfiGES & FORCES 
25 B&W 20 

Ebq>eri]sental check to show that electrons do acquire the predicted energy 
when they move in a yacutiffl tube for a known distance in a known electric 
force field© 

HOtf TO MAKE A MOTOR GO 
20 C 

Mi.. :itenance and insta l lat ion using (sartoon characters and illustrp.tions< 
Motors discussedo 

HOW TO TAKE STEP SEVEN 
20 

Maintenance and installation using cartoon characters and illiustrations< 
Motors are serviced* 

HUGHES ELECTRON NEVS I 
15 C 33 

A newsreel report including electron tube production, the GAR->3 Super Ealcon, 
ti?ansister manufacturing, and the first fully automated production line 
and new diode production facilities and techniques* 

HU^ES ELECTRON mMS II 
15 33 

A newsreel report including the Ruby Laser, RAHAC, the missle monitor, 
ion engine, and freeways and electronics* 

KILOWATT BUILDERS 
30 50-^3 

Postwar construction program of new hydroelectric and steam generating 
plants* Eascinating shots of road building, tunneling, dredging, etc* 
in the high Sierra and elsewhere* 

L.. mS" !IOMBSR ONE 
35 50-^3 

Dramatically portrays the pioneering accomplishments of scientists and 
engineers over the past century which led to the production of electricity 
from the atom at the P*G* & £• at G*E* Vallecitos Atomic Power Planto 

MAGNETISM 
16 BgeW 28 

What magnetism is; difference between magnetism and electricity* 

MAKING CONVERSATION 
12 49 

7ou*ll see how telephones are made %iith the skill needed for this complex 
instrument as you tour the Vestem Electric factory, manufactm^ing arm 
of the Bell System* 
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ELECTRICITY (Cont'd) 

MOTORS & GENERATORS PTSo I & II 
60 B&W 66 

Part I describes the construction, uses, and priaciples governing the 
operation of DC motors and generators© Part H describes the desiga$ 
chasfacteristics, and operation of AC generator^ and motorso 

NIKE - HERCULES 
zS 49 

The missilf-e desi.gned to seek out an enemy plane and destroy ito 
Narration and on"the°spot. f3>imiT)g traces the Nike-Hercules from the 
engineer's drawing beard to its elaborate testing by the Anay Missilft 
Commando This film emphasi25es the cooperation necessaary between the 
nation's industry and armed forces© 

OHM'S LAW 
21 B8e¥ 66 

Brief review of basic electronics, emphasizing theory and application 
of Ohm's Lawo Describes current and current flow in electronic circuits* 
Explains principles and use of Ohm^s Law in electronic circuits© 

OHM'S LAW 
19 B&W 35 

Ebqplains elements of electricity & electrical energy; composition of 
matter; use of force & energy; resistance: purpose & use of meters* 
(Basic, but good student interest) 

OSCILLATORS 
13 B&W 

Estplains the basic principles of electronic oscillation* 

PRINCIPLES OF GAS-FILLED TUBES 

35 

15 B&W 35 
Application of theory of ionization, control of current in circuits 
employing gas°filled tubes, gas diode as a rectifier, action of grid in 
a gas triode, gas triode as a gridcontrolled rectifier© 

PRINCIPLES OF THE TRANSISTOR 
23. B&W 35 

Brief review of crystal set, invention of vfiLlve; detailed explanation of 
how germaiJ.um diode & transistor fimction* (Good student interest) 

RADIO ANTENNAS s CREATION & BEHAVIOR OF RADIO WAVE 
12 B&W 35 

Explains electric and magnetic fields, behavior of radio waves in space, 
ground wave, electro<"magnetic waves, reflection & refraction, ionosphere, 
and causes of fading© 

RADIO RECEIVERS g PRINCIPLES OF THJl }iSCEVSR 
17 B&W 35 

Shows principles & working of crystal and tube detectors, radio and audio 
freq:«iency amplification, superheterodyne circuit© 
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HADIO SHOP TECHNIQUES 

BLECTRICITT (Cont»d) 

38 B&V 35 
Shows radio technician's tools, orthographic projection, layouts, sawing 
aad filing, drilling, bending metal, wiring, soldering in making re­
generative receivero (Introduction to construction project) 

HCL 
:^ m^l 33 

Relationship of current and voltfige to time, cu27ves, measurement at source, 
the addition of phase components, effect of impedance on resonant o 

SAFETY WITH ELECTRICITY 
„ _ _ _ _ _ _ _ _ ^ ^g 

(Very good for junior high school, but hot high sehod, tos elementary.) 

SERIES & PARALLEL CIRCUITS 8 BgeV 35 
Illustrates series & parallel circuits, explaining current flo^ and voltags 
drop across each lamp. (Basic material, good student interest, iilm migjht 
be well used for review work.) 

SEVER MILLION MILES OF WHITE POWER 

Shows advantages in installation of aluminum building wire. 

SICaCAL GENERATOR OPERATIONS 

Shows how to use signal generator to align radio receiver. 

35 

SIMILARITIES IN WAVE BEHAVIOR 
27 BSeW 49 

Using specially built torsion wave machines, Dr. J. N. Shive of Bell 
Telephone Laboratories demonstrates and discusses the following aspects 
of wave behaviors reflection of waves; superposition, standing waves 
and resonance; energy loss by impedance mismatching; and reduction of 
energy loss by quarter-wave and tapered-section matching transformers. 

STORY OF THE MODERN STORAGE BATTERY 
33 C 73 or C O , 

Shows the processes used in the manufacture of a modem storage battery, 
including the making of the grids, insulators, testing, sealing, filling, 
and packing the batteries. (Very good student interest) 

TELEGRAM FOR AMERICA 
20 B&W 72 

This film shows modem telegraphy at work—exploring new frontiers with 
facsimile transmission, micorwave beam, and other modem development» 
It also includes some historical background of the iadizsixy. 
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El^TRICrrr (Cont'd) 

lEEL&VISIQN - LAND OF NEV 
22 22 

!?ake8 the viewer behind the scenes in televisione Interesting sequences 
{jhow actual televising of both studio and remote programs» Scenes show 
trained technicians in action, and escplaiJi rms^ studio operations idiich 
TV viewers seldom see* Primary purpoise is to ehav the wide varietur of 
opportunities in television* Perfect for high school vocational giiidance 
programs and adult groups o 

XELEVISXOH HSGEIVEBS 
B&W 33 

Explains specific ftmotions of each section in a typical intersarrier 
sound receiver circuit, from antessa and transmission line to picture tube* 

TELSXAR 
27 ^9 

The story of the Telstar I Communications Satellite, including the 
extensive research that went into it* (A good enrichment film for an 
electronics programo The film moves slow, but has good student interest*) 

TESTING WITH METERS 
33 B&V 66 

Use of Voltohmeters, Vheatstone bridge, decibel meter, tube tester, etc; 
in testing transformers, capacitors^ resitors, telephone loop circuits* 
(Good student interest, but slow moving*) 

THE ELECTRON THEOHY 
B&tf 35 

Shows orbit of electrons around a representative atom, s;jnDbols used for 
neutral atom, electron, and atoa with one positive charge and cttrrent flow* 
(Very elementary, but good for basic information*) 

THE KINGS 
27 50-^3 

Breathtaking photography take*: you -&rough the rich farm lands of the San 
Joaquin Valley on location %fith construction crews at work in&e granite 
gorge of California's Kings River Canyon* Shows the building of dams, 
tunnels, penstocks and powerhouses on this project •(Good for general viewing) 

THE MAGIC IN TELEVISIOd TimES 
10 Wi 2Z 

Using easily understandable animation, this Hollywood produced film traces 
the development and shows the operation of the heart of a modem television 
set - the cathode ray "picture" tube* 

THE MAGIC LINK 
20 50-43 

Adequate wirizig i n today ' s homes* 
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THE MIGHTY AS(M 

ELECTRICITY (Cont'd) 

17 C 50-43 

Cartoon motion picture of the origin of electricity with "Kedc^ Kilowatt" 
as star ard narrator. Particularly interesting ID school children. 

THE mil GIMT 
15 33 

Present a look at the unbelievably complex world of loiiitary electronics* 
It eyami.nes the tremendous growth of a new industry. (Good general student 
interest®) 

THEORY OF OPERATION OF THE FOUR-POLE MAĜ aSTO 
30 B&¥ 15 

This film describes the use of the coapcnentsj of the four-pole, high 
tension magneto, and combines th«n into a working magneto. It gives the 
theory of the magnetic principle, the condenser, contact points, and coil 
and describes how each operates. 

TRANSISTORS V 
30 B&W 66 

Basic Clsiss A transistor amplifier circuit; fundamentals and variations 
of amplifier circuit operation. Convex clonal and complementary symmetry 
amplifiers; how transistor amplifiers are modified to become oscillators. 
(Technical, but good student interest.) 

TRANSISTORS PART VI 
39 B&¥ 66 

Diverse uses of transistors in pulse application. Characteristics and 
application of basic types of waveforms, or pulses: square, saw tooth, 
and spiked. Shows how a transistor functions as a switch to make square 
waves first electromechanioally and then electronically. (Technical and 
advanced, but good student interest.) 

TRANSISTORS PART VII 
31 BgeV 66 

Standard troiibieshooting approach, as developed for vacuum tube circuits; 
visual inspection, checking for shorts, operation check, power supply 
check, sectionalizing and localizing and isolating. Procedure is then 
applied to transistorized equipment. (Technical repair, good student interest) 

TRANSISTORS; HIGH FRBQUBNCY OPERATION 
^^———^r-B&W 55 

Describes how transistors operate in high frequency amplifiers and in 
oscillator circuits, shows influence of transit effect in the base. 

TRANSISTORS; P-N JMCTION FONDAHBNTALS 
11 B&W 35 

Explains theory and mechanisms of semi-conductor diode and transistor 
action, discusses fundamental principles that apply to all transistors 
and junction rectifiers. (Technical, but good student interest.) 
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ELECTRICITY (Cont'd) 

TRANSISTORS g LOW FBL'̂ IUMCY MPLIJIEHS 
15 B8e¥ 35 

Shows how transistors aie used to amplify low frequencies in common base, 
common emitter and eommon ?©lle©tor circuits« Ebcplains transistor 
functionso 

TRANSISTORS g SERVICING TEGMIQ^UES 
1? mM 33 

Discusses common types of trajisist^r failuyfeSo Demonstrates with over° 
shoulder ©amera "ĝ iens, the speeial teslmiques that must be used vrith 
transistorized eq^uipmento 

TRANSISTORS8 SWITCHING 
Ik B&W 55 

Earampies o^ switchisig circuits is trasisistorized computers, explaining 
concept of digital computation and how transistors are used, how a 
simple transitor switch works* 

TRIODEg AMPLIFICATKB. 
ih B&W 35 

Principles of diode and triode, electric fields, triode amplifier circiiits, 
amplification of DO voltage changes, alternating voltages, distortion, 
amplification of audio frequency signals» 

TROUBLEIMEN 
15 B&W 50-43 

An absorbing story of electric serve maintenance during a severe electric 
storm, featuring George Kritsky, a P.G & E troublemaa* Traces the 
restoration of power in the midst of a driving storm. 

TUNED CIRCUITS 
28 B&W ee 

Theories of electronics of tuned circuits, application of theories to 
a practical r&dio receiver layout and a radio transmitter. 

VACUUM TUBES g ELECTRON THEORY & DIODE TUBE 

l4 ~ B&W 35 
Ebcplains electron behavior, electron sources in vacuum tubes, diode & 
duodiode as reflectorso 

VACUUM TUBES g TRIODE AND MULTIPURPOSE TUBES 

l4 B&W 35 
Triode tube, its structure, capacities, circuits in vdiich tube ftmctions* 
Functions of grid, grid bias^ screen, suppressor grids, and multi­
purpose tubes indicated* 

VOLTAIC CELLa DRY CELL & STORAGE 
18 B&W 35 

ikplains principles of voltaic cell, dry cell, storage battery. 
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WHAT IS ELECTfilCITY? 

ELECTRICITY (Cont'd) 

12 50-43 

Fundamentals of electricity are escp^ained clearly and simply. Methods 
of generating electricity are described with emphasis on generation by 
magnetism o 

YOUH FDTUBE IN ELECTBGNICS 
21 55 

Shows actual training of electronics technicians and depicts something 
of the opportunities in industry for person with this training. It will 
be of special interest to high school students who have an interest in 
electronics o 

I: 
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A IS FOR ARCHITECTURE 

MECHANICAL DRAWING 

30 C 19 

Presents the romance of architecture, the story of 9san*s buildings 
through the ages, perpetuating in stone the pride and spirit of his days© 

ALIJMINDM ON THE SKYWAY 
28 B&Vv 

Jllmed over a three year period, the film shows sfcep°by«step construction 
of the recently completed thir^-story Alcoa Building in Pittsburgh, 
Pennsylvaniao (Good student interesto) 

AMERICA!? LOOK 
29 36 

Shows the progression of a specific design from the initial concept of 
the idea to the finished product, with artists at work on the project. 

AUXILIARY VIEWS I 
13 BgeW hi 

Reviews orthographic projection on three principal planes and on auxiliary 
planes; describes the theory of double aiaxiliary or oblique view, using 
animation techniques; demonstrates the steps in drawing an object with an 
oblique faceo (Good student interesto) 

AUXILIARY VIEWS II 
23 6&W 41 

Reviews orthographic projection and describes the true shape of an object 
with one or more slanting, faces*. The film explains auxiliary projecting 
through three-dimensional technique., Discusses aiaxiliary elevations r i ^ t 
and left auxiliary views and front and back auxiliary views« (Good student 
interesto) 

BEHIND THE SHOP DRAWING 
B&W 36 or CO 

Discusses many aspects from elementary to complicated objects* 

BLUE PRINT FOR ACDION 
28 45 

Shows the importance and need of the copy and reproduction industry and 
its role in today's business worldo (Good student interests) 

DESIGN AGAINST THE SKY 

DRAFTING TIPS 
28 B&W 

Tips to look for in drawing© (Good student interest©) 

38 

Penn.State 

49 



qmpii I I ' l l i« i.<l-«iw» *< ' i^ i 
IS i mmmwM mmmm 

MEGHANICAL DBAVIN6 (Cont'd) 

HOUSES HAVE IQWi SIDES 
30 

Assists builders and h(»ie inrproTonent contractors in selling and installing 
new Alcoa siding, a fast growing trend in the designs for contoitporary 
home construetiouo Job estimates, accessory utilization and installation 
cosrpletion are shown in detailo 

LANODAGB OF DBAIfING 
10 B&V hx 

Attempts to provide a sensible and acceptable answer to the question, ̂ Ifhy 
study Mechanical Drawin^^** and to stimolate the beginning student's 
interest in the subjecto (Good student interesto) 

LEVIiiR AGE 
21 B&y 56 

Primitive man discovered that it was easier to move heavy objects with the 
aid of a tree branch and rock than \ss hand alone* The development of this 
principle and its application in modem technology are the subjects of this 
motion pictureo 

MAKHiG A HOUSE MODEL 
10 xk 

(Too elementary - good for fourth grade level*) 

MEN, STEEL A!JD EAKEHQPAKES 

(Good student interest o) 

25 43 

PICTOSIAL SKETGHHiG 
13 B»r 41 

Using a combination of animated drawings and live photography, it describes 
the three methods of pictorial sketching-ax<»ietric, oblique, perspective -» 
and arp3.ains where and how to use e& jh method* 

SEfSSlOm 
10 BK̂ * 41 

Explains variois ^nsbols used in sectioning and dcstaonstrates the construction 
of a fall sectional view* (Good student interest*) 

SHAPE DESGRIPnOif I & II 
19 ^ y 41 

Describes orthographic projection, utilizing a combination of animated 
diagrams and animated photography of specially prepared models to provide 
unusual three->diaensioaal effect* In Part H , the step»by»step procedure 
of constructing a drawing is dmonstrated and reasons for each step are 
ezpLainedo (Good student interest*) 

SHOP PROCEDUHES 
17 B&W 41 

Shows how finished drawings are used as detailed instruction in every 
step of manufacturing* (Good student interest*) 
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HBCHANIGAL DBAVING (Cont'd) 

SIMPLE DEV£L0FlG3iT 
11 B&W 41 

Aninsated drawings are used in this film to explain what simple developments 
are and how they are madeo Step-by-step development of a hexagonal 
prism, truncated cylinder, right rectangular pyramid, oblique pyramid, 
right eirmslar cone and truncated right eireular cone is showno (Good 
student intereste) 

SIZE DESCRIPTIOn 
13 B&V kl 

The method for describing complex drawings by breaking them down into 
simple geometric parts for dimensioning is shown. (Good student interest) 

STEEL ROLE 

(Good student interest) 

VHI STUDY I.A. 

14 41 

10 B&V 41 

A discussion of idiy the study of industrial arts is important to the 
student now and in later life. (Good student interests) 

YOOH CABEER IN ABGHITECIFDBB 
27 42 
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ABRASIVE CIJTTING 

METALS 

33 
This film describes and demonstrates abrasive cutting and its applications 
in industryo It shows four basic types of abrasive cut-off machines « 
eopstroke, oscillating, horizontal, and rotary; and explains the type of 
operation.^ to ^ich each is especially adantedo 

ALIGNMEHT FOR BETTER INTERNAL GRIimiNG 
30 16 

Discussion of close tolerance %iork that can be produced on an internal 
grinder e The elements which contribute to its alignment are clearly 
defined and the correct relationship of the elements to each other is 
illustrated by models o The types of mis-alignment are also presented o 

ALUMINDH ON THE MAfiOH 
28 B&W 55 

Aluminum p^odudtion and application^ from raw bauxite to finished aluminum 
productse (Good student interest») 

AGE OF PRECISION 
30 17 

Shows the impact of cyclindrical grinding improvements on all of our 
liveso 

ARC WELDING STAINLESS STEEL 
20 X 

• 

The principles and factors that govern arc welding of stainless steel ore 
portrayed in this film« How and why the arc welder works are covered in 
detail o. (Good for advanced welding«) 

BURNING BLADES 
29 G 

Sxpl&ins gas cutting^ it graphically reveals the versatility of Airco*s 
machine oxyaeetylene cutting equipmente Actual producting scenes are used* 

BRIGHT STEEL 
30 ^3 

Many uses of tin plate, exempli fing the making of tin cans* (Good student 
interest*) 

CARE AND USE OF HAND TOOLS — BARS* PDNGHES AgD DRIjTS f "Bm 66 

Purposes, correct uses« iand commom misuses* 

CARE AND USE OF HAND TOOLS -^ CHISELS 
12 B&V 66 

Various types of cold chisels; correct use and safety precautions* 
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CARE AND USE OF HAND TOOLS 

ME2?ALS (Cont'd) 

MCKSAWS 
18 B&W 66 

Various types of hacksaw frames? proper and improper useso 

CARE AND USE OF HAND TOOLS " Hi^MMERS 
11 B&W 66 

Correct use of ballg straight^ €;2:'̂ 3s='peen, sledge and clawhammers< 

CONTINENTAL PRODUCTION SAW C 2k 
Describes how the need for higher cutting rates was met by using a two«>inch 
wide saw blade on an ad^^an^ad design^ large capacity« cut-off machineo 
Animation is iî ed to illustrate the unique design of the machine and split 
gram photography indicates the relatively fast e^atting rates compared to 
other more common machines» 

CUTTING EDGE 
29 C k7 

Demonstrates in detail the procedure in sharpening the four basic types of 
milling cutterso 

DESIGN FOR ARC WELDED STRUCTURES 
15 40 

Animation is used to describe the development of structures through the 
ages and explains how the arc welding process allows designers and engineers 
to overcome previous lirjitations in building structures today» It describes 
the reasons for arc welding in buildings and bridges© (Good student interest) 

DESIGNING MACHINERY FOR ARC WELDING 
15 40 

Describes the functional approach to machine design in a simple manner 9 
suitable for school use© It explains how welded design permits greater 
strength and rigidity from less material© (Good outline and order, advanced, 
but good student interest) 

DRAMA OF METAL FORMING 
28 56 

The excitement, noise and color of forming mills are presented in vivid 
sequences showing gigantic machines, operated with high precision, shaping 
metal into products ranging from a 100 ton rotor to fine copper wire« The 
metal-forming operations portrayed include hot and cold rolling, tube forming, 
wire drawing, forging, extrusion, deep drawing and pressing© 

EASY DOES IT 
24 C 54 

Show the manufacture and application of Electrunite EMT conduit© 

EOTALLOY 
20 G 29 
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METALS (Cont 'd ) 

EXTENDING THE RMGE OF MODERN SMFACE GRINDING 
20 C 24 

Reveals the capability of the modern surface grinder for the performance 
of tasks other than flat grinding o It shows form grinding and automatic 
grinding as well as attachments for obtaining automatic grinder operationc 

FILESy HOW TU USE THEM 

Tells what happens when a file <sats st©cko How to file teeth worko Helps 
to clear up the use and function of the file as a basi© cutting toolo 

GOLDEN HORIZONS 
32 C 

Historical «= earlj uses of copper g iron aad aluminum o 
tut good student interesto) 

GRINDING CUTTER BITS 
20 C 

10 

yes to© slowj, 

11 
Shows how to grind cutter bits of various lathe operations including 
rough and finish turning, facing and thread cuttingo Many clear close-^ups 
make it easy for the beginner to usiderstand how to grind the correct 
clearance and rake angles© (Good student interesto) 

HACKSAWS g HOW C:0 USE T H M 
30 57 

Film teaches best methods of hacksaw cutting, hand and power o Shows how 
to choose and correctly use hacksaw bladeso 

HEAT TREATMENT OF STEEL 
30 B&W 8 

Shows the importance of heat treatment of steels in today's exacting 
requirements for tools, springs and machine componentso The film describes 
the iron carbor m d time«temperature transformation diajprams as these 
pertain to heat treating© (Technical and good student iSK-^resto) 

HIGHWAY TO PRODUCTION 
30 17 

Tells the story of the construction of a milling machine© It shows machine 
tool patterns 9 founding and precision machining© Scientific know-how and 
plaxming of production are stressed© (Good student interest©) 

HOW TO FORM ALUMINUM 
15 B&W 65 

Blanking and Piercing; This is one of the excellent "How to do it" series 
put out by ALCOA© It shows sheet metal layout9 and the use of shears, 
saws and routers© Rubber pad forming is also displayed© 

HOW TO FORM AI.UMINUM 
13 

Tube & Shape Bending? Proper methods of 
demonstrated© 

B&W ^"^ 

aluminum tubes and shapes are 

54 



LAOIHE-SOUIH BEND 

MBTAIS (Cont'd) 

20 C 11 
Introduces the student to the standard back-geared serewcuttiag lathe by 
familiarizing him with the name of each individual part cf the lathe 9 its 
purpose and operationo It is ideally suited for beginners before actual 
operation of the latheo (Good student interesto) 

MACHIKB KKIVES IN HCDUSTHY 
30 C 57 

Shows the manufacture of various kis&ds of machine knives and their 
employment in mills« factories 9 plants 9 etco 

HANUFACTUBE OF DIES 
11 

Steps in manufacturing of lamination dies from oil-hardening, high-
carbon, high'-chrome tool steelo (Advanced, good student interesto) 

MILES OF STAIM.ESS 
Zl 

Shows complete Sequence of manufacturing bars and wire from melting to 
finished product0 

MODERN STEEL MAKING 
2Z 68 

This is the story cf basic steel making today in the blast furnace, open 
hearth and electric fu&aaceso Operations are illustrated by animation and 
live shots with on the scene sound effectso (Very good student interesto) 

OLD AS THE HILLS 
28 hi 

The story of nanOs learning from nature the techniques of abrasion, and 
how to develop abrasive material to care for his own needs» 

ONE HOE FOR KALABO 
25 43 

Contrasts the making of one hoe in the heart of Africa with our modom 
industrial techniqueso It also offers some historical development of 
machine toolso (Veiygood student interesto) 

PLAIN TURNING 
20 11 

Illustrates all of the operation involved in machining a shaft held between 
the lathe centers o It teaches many of the basic procedures encountered in 
all lathe woz'ko (Good student interesto) 

RIBBONS OF STAINLESS 
20 C 3 

Manufacturing of strip including melting, blooming, hot rolling, etc. 
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Sm) M D STEEL 

JIETALS (Conii'd) 

10 B&W 

Covers the complete operation of the manufacture of stainless steel o It 
includes sand preparations9 pattern making, molding, and the melting and 
pouring of heat resistant castings<> (Good foundry film©) 

STORY OF STAIHLESS 
21 C 54-43 

Here is a faseiaatiaig reeord of th« birth ai5.d growth of a great industry 
stainless steelo Essellent seeaes of the plants of stamLess steel 
manufacturers and users are in this filmo 

THE LITTLE SHOW-OFF 
20 39 

Informative filsa describing the Tri-D Sotary Milling Head and its 
applicationo 

THE MAGIC W M D OF INDUSTRY -» ARC WELDING 
25 C 40 

Eo¥ arc velding is used an all types of industry© (Good student interesto) 

THE MAKING, SHAPIIIG9 TREATING OF STEEL (Series of 6 films) 
50 68 

This film series is more detailed than ''Modem Steel Making" and is 
intended for audiences who either through interest or specific needs 
desî ê to know more about some of the technical aspects of steelo 
(Excellent series, good student interest, good order0) 

THE PREVENTION AND CONTROL OF DISTORTION IN ARC WELDING 
20 C ifO 

Showing how molten weld metal cools and contentso (Excellent, informative, 
good student interests) 

THE ROUGE 
20 76 

Show the men and machines of the Rouge performing the major steps in the 
building of cars, from the smelting of iron ore to the final assembly line© 
(Good student interest©) 

THE SPIKED CANDLESTICK 
13 71 

Describes and illustrates in detail the complete operation involved in the 
casting and finishing of an authentic reproduction of the candlesticks« 

TOOL FOR MANY USES 
18 C 

Shows the use of inert gas arc welding in a variety of industrial applications© 
Coil-fed rod and welding of many materials are displayed© 
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METALS (Cont'd) 

USES AMD ABUSES OF TWIST DRILLS 
30 B&W 18 

Proper uses and ooamon misuses of these tools* (Good student interest< 

[I 
! • ! 

id 

57 



- 1 

WOOD 

A SAFE SHOP 
11 B&W ^1 

Discusses the safety problems and procedures for the school shop© (The 
film has a very broad scope; however9 it has good student interest for -ase 
in safety instruetionso) 

AMERICAN WALNUT 
a^fa> B&W 9 

History of the walnut tree and its many uses© 

CHISELS &:;GOPQES 
13 B8eW ^1 

Demonstrates the nature, fun^tion^ use and @are ^f chisels and gouges 
used in woodworking© (Moves slow^ but has good student interest*) 

CCM'ABATIVE FIRE TEST ON T3MBER M P STEEL BEAMS 
15 C %5 

Ill^lstrates an actual test on the fire resistance of glued-laiminated timber 
and steel "I" beams©(Quite techjaical, moves too slow and little student 
interest©) 

CCagARATIVE KERE TEST ON WOOD AND STEEL JOISTS 
10 5̂ 

Provides building designers and owners with reliable information on the 
comparative behavior of unprotected wood and steel joists* Shows results 
of a fire test in which wood joists and steel joists were exposed simultaneously 
to identical fire conditions© (Quite technical, moves too slowly, little 
student interest©) 

CONVENTIONAL & HOT SPRAY METHODS 
25 23 

(A technical film perhaps usable for T 8e I instructions however, not appropriate 
for this area© It moves quite slow and has little student interest.) 

FINE ART OF FURNITURE FINISHING 
25 G 25 

This film was made on the production line in a furniture factory* It 
describes how furniture is finished from bare wood to the end product* It 
shows various operations and the care that is taken to insure a durable and 
beautify finish© (Moves slow and is technical, but has good student interest*) 

FOREVER LIVING FORESTS 
27 3^ 

Where and how redwood grow, produce, etc* (A technical, slow moving film 
with good st^adent interest©) 

FROM TREES TO LUMBER 
Ik BSeW 

This film shows by dramatic photography and simple diagram how paper is made 
from trees© It also tells how scientific forest maî gviaient assures growth of 
repeated tree crops© (Good for general school use or foy adult audience®, 
good student interest©) 
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FROM TREES TO PAPER 

WOOD (Cont'd) 

12 B&W 

This film shows by dramatic photography and simple diagram how paper is 
made from trees o It also tells how scientific forest management assisres 
growth of repeated tree crops© (Good for general s©hool use or for adult 
audiences, g&od student interesto) 

BMD SAWS 
10 mn kl 

Identifies commoL -^pes of hand saws and eacplains the cosr^^t uses '^i ea@h 
type© (Moves too slow, good student interesto) 

HERE'S HOW 

Features Norman Brokenshire 
exteriors, masonry, as well as 

:i]^terest9 moves slowly©) 

IT'S A TREE COTJNTRY 

25 B&W h6 

Ih 

how to paint interiors, 
floor finishing© (Fair student 

B&W 

America's forests are now adding more wood in new growth than is being 
removed each year© Shows the tree farming, forest fire prevention, research 
and utilization activities > f wD0d->tising industries and other timberland 
owners which have helped make this favorable balance possible© (Moves slowly, 
fair student interest©) 

KNOWING WOODS & THEIR USES 
20 B&W kl 

E^lains the classifications and characteristics of woods so that the 
craftsman can better select and order the woods he needs© (Moves too slowly, 
little student interest©) 

JOINING AND GLUING 
20 BSeW ^1 

Demonstrates the techniques for joining and gluing wood surfacej© (Fair 
student interest©) 

LIFB OF LEISURE 
20 

Plans are made by a young couple to build a "second home" in the mountains© 
(Too much nonsense, fair student interest in spots©) 

MAKING THE MOST OF SPRAY PAINTING METHODS 
30 3&W 23 

This film shows how spray equipment works; the types of equipment and their 
adjustment, the elements of the spraying machines and their function© It 
Also shows how to use spray equipment, how to care for the equipment, and 
the cleaning of the gun, both hose and containers© It includes the locating 
and correcting of commom defects© (Moves too slowly nith little student 
interest, might be good for advance elausses©) 
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MEASURING AMD SQUARING 

WOOD (Cont'd) 

12 B&W hi 

Demonstrates the ftinction and use of commom types of shop measuring and 
squaring toolso (Moves slowly with fair student interesto) 

MODERN WOOD SAIJDIHG 
20 C 

Filmed in leading furniture plantsQ this film takes you 
stcp-by-step through the machine rooms, to the sanding room 
and cabinet room on to final finishingo (Very good student 
interesto) 

Behs?'=Manning 
Divo of Norton Coo 

OLYMPIC VILLAGE TJoSoA 
15 «7 

I 

Winter sports action is woven in this story of changing a mountain meadow 
into an Olympic siteo Emphasis is on unusual cosistruction rather than 
sportso (Good student interest, but not a strong teaching aid for this areae) 

PLANES. 
13 BSeW kl 

Identifies the common types of hand planes, and shows the correct use and 
care of eacho (Fair student interesto) 

HiYWOOD FLEET 
27 n 

The use of plywood in commercial boats such as tuna dippers is illustrated 
as well as private pleasure boatso (Fair student interest, not good for 
this area of study o) 

THREE APPRENTICES 
33 19 

TCHORROW*S TREES 
25 ^3 

A well illtistrated story of forestryo (Good student interest, but may not 
be of extreme benefit in this area*) 

UNIC(»! - METHODS OF HOUSE CQNSTRITCTION 
omamomamjmi^aamaKmmmmmmMmamBmammammaammMm^mm'iimm^m^mmi^immi^mmKmmmmmaKmmm 

30 ^5 

Sho%fs how Unicom method of house construction provides a uniform basis for 
manufacturing house components e Features construction of two complete 
house shells, from installing floor joists to applying the sidingo (Good 
technical carpentry film, little student interest in a general wood course«) 

USING SCREWS AND NAILS 
12 BgeW hi 

Identifies the conmom types of nails and screws used in woodworking, as 
well as function and uses of hammers, nailsets and screwdriverso (Fair 
student interesto) 
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WEALTH OF THE VEST 

WOOD (Cont»d) 

30 75 

Features the manufacture of box shock and the packing and shipping of 
fresh produce in standard nailed containers* (Fair student interests) 

WOOD FINISHINa 
16 B&W kl 

Explains the common types of finishing materials used on wood, and 
demonstrates the procedures for each* (Good student interest*) 
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SPONSORS - NAMES AND ADDRESSES 

1« Air Reduction Sales Coe 
1^85 Park Avenue 
Emeryville 8, California 

2o Alcoa 
Motion Picture ̂ *?eCo 
818 Alcoa Buildk c 
Pittsburgh^ Pemi^ylvania 

3e Allegheny Ludlum Steel 
Pittsburgh^ Pennsylvania 

ko Allis <- Chalmers Mfgo Coo 
Tractor Group 
Mil>faukee 1^ Wisconsin 

5* Allison <- Campbell DiVo 
P.O. Box ^30 
Bridgeport) Conno 

6* American Forest Products 
1816 »• Street NoWo 
Washington 6, DoCo 

7e American Plywood 
1119 A Street 
Taooma^ Washington 98401 

80 American Sc iety of Metals 
Mr. ToCo DuMond 
Metals Park, Ohio 

9* American Walnut Mfg Assoc o 
666 No Lake Shore Drive 
Chicago 119 Illinois 

^0« Ampco Metals 9 InCo 
P.O. Box 2004 
Milwaukee I9 Wisconsin 

lie Archer - Daniels Midland Co* 
2191 Wo 110th Street 
Cleveland, Ohio 

129 Arizona State University 
Film Cooperative 
Tempe, Arizona 

130 Armco Steel Corp© 
Film Library 
703 Curtis Street 
Middletwon, Ohio k^OkZ 

Ik^ 

15< 

16< 

17* 

18 < 

19. 

2O0 

21. 

22< 

23< 

24. 

25. 

26. 

Bailey Films 
6509 DeLongpre Ave» 
Hollywood, California 

Bendix 
Service Dept. 
Sidney, New Tork 

Brya^it ©moking GriSLdcr- Co. 
Spi-iagfield, ?ftmoat 05159 

CinslBsati Milling Machine Co< 
Advas-tis-̂ ig Dept« 
4?01 M&2*bi2rg Aveo 

Cleveland 1v±&t Drill Co. 
Mr. Wo Eo Wenger Adv. Mgr. 
P.O. Box 6656 
Cleveland, Ohio ¥fllO 

Consulate General of Canada 
Film Library 
310 South Michigan Ave. 

Coronet Films 
65 E. Soo Water Street 
Chicago 1, Illinois 

Delco - Remy Div. 
General Motors Corp. 
Anderson, Indiana 

De Vry Technical Institute 
4l4l Beliront Avenue 
Chicago, Illinois 6064l 

Di Vilbiss Co. 
Depto 133 Phillips Ave. 
Toledo 1, Ohio 

Do All Company 
Film Libraries 
254 N. Laurel Avenue 
Des Plaines, Illinois 

DuPont Motion Picture Dist. 
Wilmington 98, Delaware 

Eastman Kodak Co. 
343 State Street 
Rochester, New York 14650 
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27o Education Services, Inc» 
Watertown9 Mass 

28• Encyclopedia Britannica 
Public Relations Dept. 
Wilmette, Illinois 

29« Eutectic Welding Alloys Coo 
^0 - ̂ 0 l?2ad Street 
Hushing ^85 New York 

30a Federal Products Corpo 
llMf Eddy Street 
Providenej, Rhode Island 

31 o General Motors 
Film Library 
^05 Montgomery Street 
San IVanciseoj Califs 

32o Goodyear Tire 8e Rubber Co. 
Audio-Visual Depto 
Akron, Ohio kk3l6 

33, Hughes Aircraft Coo 
Mr. K. Go Brown 
Bldg. 11^, Mail Station 13 
P.O. Box 90515 
Los Angeles 9? California 

3'f. Ideal Pictures 
Audio-Visual Dept. 
l840 Alcatraz Avenue 
Berkeley, California 

35 • Intercounty Loan 
Audio-Visual Dept. 
San Joaquin County 
Stockton, California 

36. Jam Handy Organization 
2821 Bo Grand Blvd. 
Detroit, Michigan 48211 

3?* Kaiser Aluminum & Chem. Corp« 
Mr. Robert L. Del Pe 
1924 Broadway 
Oakland 12, California 

38. Kaiser Steel 
Kaiser Center 
300 Lakesie Drive 
Oakland 12, California 

39« 

hQ, 

41, 

42. 

43. 

44< 

45-

46. 

48. 

49. 

50. 

51. 

Kearney & l'r(fc>5k*r Corp. 
Advertis5.ag D©pto 
1100 Theodc're 2?reeker Way 
Milwaukee, Wiseoixsin 

Lincoln E lec t r i c Co. 
25358 Cypr^rss Avco 
Hayward, CJalifo 

McjGraw « H:?Jll Coo 
330 W. 42iid J5tre«t 
New York. 369 Ne-̂  York 

Modem Learning Aids 
3 Eo 5^ t̂h S t ree t 
New York 22, N«¥ York 

MoideiTi 'I'all<i2ig i ' ic tures 
444 Mission S t ree t 
San Francisco 59 Calif . 

Monroe Auto Equipment 
East First Street 
Monroeg Michigan 

National Lumber Mfg. Assoc. 
1135 W. Huntington Drive 
Arcadia, California 

National Paint Varnish & 
Lacquer Assoc. 

1500 Rhode Island Ave N.W. 
Washington 5* D.C. 

Norton Abrasive Company 
Advertising Dept. 
Worcester 6, Mass. 

Ohio Leather Co. 
1052 N. State Street 
Gerard, Ohio 

Pacific Bell Telephone 
apply at local offict 

Pacific Gas and Electric 
apply at local office 

Pratt & Whitney 
Advertising Dept. 
Charter Oak Blvd. 
West Hartford 1, Conn. 
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52 o Quebec Government House 
Rockefeller Center 
17 Wo 50th Street 
New Yorks New York 10020 

53* RoCoAo Institutes, Inc« 
MTO CO EO Tomson, Rego 
350 Wo 4tii Street 
New York 1^, New York 

5ko Republic Steel 
22^ East 131st Street 
Cleveland, Ohio ^108 

3^o Reynolds Metal Coo* 
300k Wo Cla;> Street 
Richmond 18, Virginia 

56. Shell Oil Coo 
Film Library 
'§•30 Peninsular Avenue 
San Mateo 8, California 

57* Simonds Saw and Steel Go* 
218 Littlef ield Avenue 
South San Francisco, Calif* 

58* Southern Pine Assoc* 
PoOo Box 1170 
New Orleans, Louisiana 

59* Sterling Movies UoSoA* 
k3 West 6lst Street 
New York, New York 

60* Stout State College: 
School of Indo Education 
Menomonie, Wisconsin 

6l« Tandy Leather Co* 
Box 791 BoPoS* 
Fort Worth, Texas 

62* Tektroniz, Inc* 
Film Library 
Delivery Station 7V298 
P.O. Box 500 
Beaverton, Oregon 97005 

63. Union Carbide Corp. 
Sales Technical Service 
270 Park Avenue 
New York, New York 10017 

64. UoSo AtoMi© E!a«rĝ ' Gommo 
Office of FabXi(5 lafoo 
2111 Baa©roft Way 
Berkeley, C&l±ior&i& 

63» UoSo Bureau of Mines 
4800 Forbeis Avenue 
Pittsburg 13, Peane 

660 UoSo Depto ©f the Army 
6th Arffly 
Preside of Basx Francisco* 
San Franciseo, Oalif * 

67* UoSo Dept. o-i 
Twelfth Naval Dieto 
Federal Ifeval Office Bldg. 
San Fraseiseo 2, Calif* 

68. Uo So Steel Corp. 
120 Montgomery Street 
San Francisco 6, Calif. 

69. United World Films 
211 Park Avenue South 
New York, New York IOOO3 

70. Universal - Cyclops Steel Corp. 
6252 Bo Telegraph Road 
Los Angeles, Calif. 

71* Virginia Metalcrafters, Inc. 
Waynesboro, Virginia 

72. Western Union 
Mr* Ro D* Saylor V,P. 
7^2 Market Street 
San fVancisco, Calif* 

73» Willard Storage Battery Div* 
2^6 - 286 B* 131st Street 
Cleveland, Ohio 

7k» Youngstown Sheet Se Tube 
Stamburgh Blvd. 
Youngstown, Ohio 

75* Western Wood Box Institute 
33 New Montgomery 
San Francisco, Calif* 
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VOCATIONAL AND INDUSTRIAL ARTS FIX1!S 
AND FIIMSTRIFS — NAPA COUNTY 

NEW MATERIALS •»» 1966-67 

MP 1037 
MP 1038 
MP 1039 
MP 1040 
MP 10^1 
MP 10^2 

ABC'S OF HAND TOOLS 
ti It 

PT. I 
PTt II 

JET PROPULSION 
THE AUTCMOBILE ENGINE 
INTERNAI. C(»1BUSTI0N 
DIESEL ENGINE 

ELECTRICITY 
MEASUREMENT 
PRODUCTION 
STATIC 
DISTRIBUTION 

) These are pending NDEA 
) acquisitions* Decisions 
) will be made soon regarding 
) final purchase. 

,11 

US 

TRANSPARENCIES (masters) 

TRANSP. 1 TECHNICAL GRAPHICS 

FILMSTRIPS 

IS 228 WHAT IS YOUR FUTURi; IN THE CHANGING WORLD OF WORK? 
FS 229 YOUR FUTURE IN THE SHEET METAL TRADE 

!' i 

I ! 

ii 
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OTHER MATERIALS ON HAND 

y 

MP 

MP 

MP 
MP 
MP 

MP 

MP 
MP 
MP 

MP 
MP 
HP 

MP 

MP 
MP 
MP 
MP 

IS 
ES 
ES 
ES 
FS 
ES, 
ES 
FS 

60 

113 

2k3 
2kk 
2k3 

kzk 

^39 
4^0 
^^1 

582 

828 
829 
830 
832 

122 
695 
696 
700 
701 
939 
960 
1173 

FLOW OF ELECTRICITY 

FRICTION 

SIMPLE MACHINES2 LEXERS ) 
PULLEYS ) Very elementary 
1!ICI.1NED PLANES ) 

It 

ti 

SERIES OF PARALLEL GIRCUUps 

LEARNING ABOUT LIGHT 
" " HEAT 
" " SOUND 

ELECTRICII'Y ALL ABOUT US 
NATURE OF MERai 
NATURE OF LIGHT' 

MACa^TS 

WHAT IS ELECTRIC CURRENT? 
HOW TO PRODUCE ELECTRIC CURRENT WITH MA(MBTS 
MAGNETIC, ELECTRIC AND GRAVITATIONAL FIELDS 
ELECTRONS AT WORK 

FRICTIONAL ELECTRICITY 
ELECTRICITY 
PERMANENT MAGNETS 
ELECTRIC MAGNETS 
SIMPLE MACHINES 
WONDER OF ELECTRICITY 
WONDER OF ELECTRIC LIGHT 
ELECTRICITY IN EVERYDAY LIFE 
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VT 001 877 
Choosing an Occupation, A Guide for High School Students. 

Bail, Joe P. « Nelson, A. Gordon 
New York State Coll. of Agriculture, Ithaca 
Cornell Miscellaneous Bui 1-45 
Pub Date - Jun63 
NIF AVAILABLE IN VT-ERIC SET 12p. 

OCCUPATIONAL INFORMATION, INDIVIDUAL CHARACTERISTICS, *HIGH SCHOOL 
STUDENTS, ^OCCUPATIONAL GUIDANCE, ^OCCUPATIONAL CHOICE, 

The purpose of this bulletin is to assist high school students in 
choosing an occupation. In planning a career, the student should (1) 
analyze his individual interests, abilities, values, personality, 
and physical characteristics, (2) investigate different occupational 
and professional requirements, and (3) weigh individual 
characteristics against the demands of the occupation or profession. 
A self-inventory and an occupational study worksheet are included. 
(WB) 
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CHOOSING AN OCCUPATION 
a guide for high school students 

Joe P. Bail and A. Gordon Nelson 

If you are in junior or senior high school, from time to 
time you probably ask yourself: How will I, someday, earn 
a living? How can I get information about various occupa­
tions? This bulletin has been written to help students in 
their search for answers to these questions. 

A person's vocation is a very important part of his life. 
During at least five days of each week, over a period of 40 
to 50 years, the average adult's job occupies more of his 
time than does any other activity. The surroundings in 

which he earns his livelihood, the kinds of people with 
whom he works, and the degree of satisfaction he gets from 
the work itself affect not only his enjoyment of life, but 
the quality of his service to other people. To drift into 
an occupation is to run the risk of becoming a vocational 
misfit. When junior and senior high school students become 
interested in exploring the ways in which people earn a 
living, and begin to think about the problem of choosing a 
suitable vocational goal, they are showing good judgment. 

PLANNING FOR THE FUTURE 

The fact that John's brother, Robert, decided when he 
was in the seventh grade that he wanted to become an 
architect (and eventually did become one), does not mean 
that there was something wrong with John because he did 
not decide on a vocation until he had almost completed his 
freshman year in college. It would be foolish to suggest 
that every student should choose an occupation before he 
enters senior high school. Some students know at a young 
age how they will earn a living, but many do not decide 
until they have investigated and thought about different 
types of work over a considerable period of time. It is 
because sound career planning does take time that we 
believe a student should begin to think about himself in 
relation to occupations while he is still in junior high 
school. 

You may have observed that one kind of work seems 
right for some people but wrong for others. This does not 
mean, of course, that everyone is cut out for just one voca­
tion, for all of us are capable of succeeding in a number of 
different jobs. It is true that an individual cannot learn 

to do equally well or with equal satisfaction every kind of 
wc .. Eacii one of us has weaknesses as well as strengths, 
and certain types of employment fit our characteristics and 
needs better than others. When we say that an occupation 
is suitable for a particular person, we mean three things: 
that // requires abilities he possesses; that he enjoys the 
tvork itself; and that he is convinced, in his case, that its 
advantages outweigh its disadvantages. 

When you think about the preceding sentence, you see 
that it suggests a good approach to career planning: 

1. Analyze yourself. 

2. Investigate different types of work. 

3. Balance your characteristics against the demands of 
the occupation to determine whether the occupation 
requires abilities you now have or can develop; in­
volves activities that you would probably like; has 
advantages for you that outweigh its disadvantages. 

We shall discuss this approach in detail in other sections 
of this bulletin. 



WHAT PEOPLE DO FOR A LIVING 

If you were to visit a typical town you would find that 
people's occupations can be classified into several major 
groups. The italicized words in the next two paragraphs 
are used by employment and governmental agencies to 
distinguish various groups of workers. 

The drugstore has a manager, a pharmacist, a retail 
clerk, and a soda dispenser. All of these people are needed 
to perform the functions of this establishment. The man­
ager is also the proprietor or a businessman; the pharmacist 
is a professional person; the retail clerk is a salesman; and 
the soda dispenser is a service worker. In another building 
are the offices of a doctor, a lawyer, and a real estate agent. 
The doctor and lawyer are, of course, professional men; 
the employees of the real estate firm are salespeople, with 
the exception of the receptionist, who is a clerical worker. 
In the doctor's or lawyer's office is a secretary, another kind 
of clerical worker. The doctor has a nurse who is a profes­
sional worker and an x-ray technician who is semi-
professional. 

Further along, in the supermarket, the manager is super­
vising the unloading of a trailer truck loaded with food­
stuff, while several men are unpacking and preparing the 
products for display. The truck driver is a semi-skilled 
worker; the men unloading the truck, unskilled workers. 
The cashier has a clerical position. Where a new home is 
being constructed, skilled workers are painting, plumbing, 
laying bricks, and installing an electrical system. At the 
intersection, the policeman is directing traffic; he is per­
forming a service job. Beyond the town are farmers. 

In these and other occupations, regardless of the type 
of work they do, people are earning a living. All the jobs 
listed and many more, some glamorous and others not so 

glamorous, are necessary to furnish needed services and 
products. As long as it serves a useful purpose, all work 
is honorable. 

If this hypothetical town were large enough to have 
thousands of workers, there would be the following break­
down into major occupational groups: 

Number of Workers per 1000 In 
Major Occupational Groups, 1960* 

Occupation Number 
per 1000 

Semi-skilled 
Clerical 
Skilled 
Service 
Professional and Technical 
Proprietors and Managers 
Farmers and Farm Laborers 
Sales 
Unskilled Workers 
Armed Forces 

•Based on reports of U. S. Department of Labor. 

173 
141 
124 
120 
108 
102 
80 
63 
53 
36 

1000 

The trends in different types of work are as important 
as the number of workers. Professional, clerical, service, 
skilled, and managerial occupations are growing most 
rapidly; the proportion of unskilled jobs, both on and off 
the farm, is decreasing. The demand is for better people 
in all fields, indicating that more education and training 
are needed for today's specialized jobs. 

You will want to think and study about where you may 
fit into this picture after graduation from high school or 
after further technical or college training. Tlie final deci­
sion depends on you. 

UNDERSTANDING YOURSELF 

Understanding yourself as a step in vocational explora­
tion means getting a clear idea of your interests, abilities, 
values, personality, and physical characteristics. The better 
you know yourself, the better you will be able to judge 
whether an occupation you investigate is likely to be satis­
fying to you. 

Interests are your preferences, the activities that appeal to 
you, and the ones you enjoy. During your high school 
years you have many opportunities to analyze your interests 
—in school courses, extracurricular activities, part-time jobs, 
and spare-time hobbies. 

When you discover that you enjoy a particular activity, 
it may suggest a field to explore. For example, if you like 
shop courses, you may want to investigate mechanical occu­

pations as career possibilities. If agricultural courses interest 
you, you may decide to get information about the different 
vocational opportunities in this broad field. If you enjoy 
mathematics, you may become interested in studying occu­
pations that demand a liking for this subject. Do you 
know anyone who had a part-time job or a hobby that later 
became his or her career? Do you have any school or out­
side interests that suggest occupations you might explore? 

You may, of course, become interested in jobs that are 
not directly related to any of your present or past activities. 
Someone may tell you that a particular occupation would 
appeal to you, and sc ^u find out more about it. A motion 
picture, a television program, or a book may suggest a 
career. You may see a person engaged in work that looks 
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These students are participating in a demonstration-lecture at a college during a special science program. Such 
programs to acquaint high school students with college life can be very rewarding. 

interesting to you. In brief, interests may develop as a 
result of many experiences. 

When you are studying an occupation to find out whether 
it might be satisfying, you also should keep in mind the 
kinds of activities you dislike. If you have never enjoyed 
mathematics or science, for example, you probably would 
not find much satisfaction in trying to become an engineer, 
a chemist, or a physicist, for these professions are based on 
mathematics and science. If a junior high school girl does 
not like to draw, what are some of the careers that probably 
would not appeal to her? What activities do you dislike? 

Abilities. When you are trying to analyze yourself in 
relation to different types of work, you must consider not 
only what you like, but what you can do or can learn to do. 
Sometimes interests and abilities go together, but not always. 
Mary likes to sing and can sing very well; George, too, likes 
to sing, but he has a poor voice. It will be obvious to you 
which of these two might become a professional singer. 

From participating in an activity, you can discover some­
thing about your abilities. When a boy studies French, he 
finds out how much ability he has for learning a foreign 

language. When a girl is making an evening dress to wear 
to the Junior prom, she is discovering her sewing ability. 
Your answers to the following questions will give you a 
better understanding of your abilities: 

In what school subjects have you done your best work? 
In what extracurricular and leisure-time activities have 

you excelled ? 
Have your parents or others praised you for doing 

particular jobs especially well? 
Has a teacher or a school counselor told you that you 

performed well on certain achievement or aptitude 
tests? 
In some vocations the ability to understand and use words 

is very important. In others, the ability to comprehend 
advanced mathematics is essential. In still others, the skill­
ful use of tools is basic. When you investigate an occupa­
tion, you should ask yourself: Could I probably learn to do 
well what the workers in this occupation do? This is not 
the same as asking: Would I like to do what they do? 

Values. People have different ideas about what makes a 
job attractive. You should ask yourself whether a vocation 
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seems to offer the advantages you consider important. 

Several years ago a large group of ninth-grade students 
were asked what they considered most important in a job. 
Below are some of the answers. After each reply, a phrase 
indicates the value that the student considered important: 

"I'd like to have a job where I could better myself 
and get ahead." (Chance for advancement) 

"I would like to find an occupation where I'd be 
doing different things all the time." (Variety in work) 

"I want to have a good income." (Financial reward) 
"I would like to be a missionary, because in that 

career you are working for the good of others, and not 
just for yourself." (Service to others) 

"I'd want an occupation that has long vacations, so I 
could enjoy myself quite a bit, and not just work all the 
time." (Leisure time) 

"I'd like a job where I could retire at 60 and have a 
nice little pension coming in." (Financial security) 

"I wouldn't mind doing routine clerical work if I 
had a clean place to work and good people to work 
with." (Working conditions) 

"I want to be a forest ranger or a farmer, because I 
want to work outdoors." (Location of work) 

" I want a career in which the duties are interesting." 
(Interesting work activity) 

What other values might make a particular type of work 
attractive.'' What do you consider the most important 
advantages an occupation can offer.-* 

Personality means personal qualities such as persistence, 
sociability, patience, cooperativeness, and aggressiveness. 
In the following remarks, students are thinking about the 
relation between their personalities and occupations: 

"I don't believe I would like that kind of work. I 
couldn't stand having a boss tell me what to do every 
time I turned around. I like to work on my own." 

"That job would suit me fine, because it would give 

me a chance to become friendly with many different 
kinds of people." 

"I wouldn't want to teach young children—they get 
on my nerves." 

"I would have a chance to become a leader in that 
kind of work; I have always enjoyed being the head of 
any organization I have ever joined." 
What personality characteristics should you keep in 

mind when you explore various types of jobs.-* 

Physical characteristics include personal appearance, gen­
eral health, strength, endurance, height, and special physical 
abilities and disabilities. If you are in good health and 
have no handicapping disabilities, you are physically quali­
fied for many occupations. Some students have physical 
limitations that they must consider; others have physical 
characteristics that will be assets if they decide to enter 
certain occupations. In the following statements students 
were thinking about physical factors that might affect their 
vocational planning: 

"I do not believe I could become an accountant— Î 
have poor vision." 

"I'd like to be a bulldozer operator, but I don't have 
the strength and endurance for a job like that." 

"Our family doctor gave me a thorough examination, 
and he is certain that I can get into the Air Force." 

"I have always done well in all kinds of athletics, so 
I believe I can become a physical education teacher and 
coach, if I make satisfactory grades in college-preparatory 
subjects in high school," 

What physical assets or limitations should you consider 
when exploring occupations? 

A Self-Inventory Worksheet is given on page 7 to, 
help you analyze your interests, abilities, values, person­
ality, and physical characteristics. You may fill out this 
worksheet now, or you may wait until you have read the 
suggestions for studying occupations. 



SELF-INVENTORY WORKSHEET 

(Think carefully before you answer each question.) 

Interests 

Of all the school subjects you have taken since first grade, 
which have you enjoyed most? 

Which subjects, if any, have you disliked? 

Which extracurricular school activities have you especially 
liked? 

What abilities, aptitudes, or talents have other people 
(your parents, teachers, school counselor, friends) men­
tioned? 

Have you taken any special achievement or aptitude tests 
on which you have performed well? If so, what did th( 
results oi' these tests suggest to you about your z'loiig 
points? 

What do you believe are your best abilities? 

What jobs or chores have you found very interesting? 

What hobbies or other leisure-time activities do you especi­
ally enjoy? 

What occupations have you observed, read about, heard 
about, or thought about that you would like to investigate? 

Abilities 

In which school subjects have you done your best work? 

Values 

Below is a list of advantages or values people consider 
important in careers. You may add others in the blank 
spaces provided. Check (V) three or four that you con­
sider especially important: 

( ) Interesting work 
activities 

( ) Healthful working 
conditions 

( ) Opportunity for 
service 

( ) Opportunity for 
advancement 

( ) Chance to be creative 

( ) ^ 

( ) 

( ) Security of 
employment 

( ) Congenial co-v/orkers 

( ) High income 

( ) Good job location 

( ) Freedom from 
supervision 

( ") 

( ) -̂  

With which subjects, if any, have you had difficulty? 

Personality and Physical Characteristics 

Are there certain personality characteristics you should keep 
in mind when you are making career plans? 

In which extracurricular activities, jobs and chores, hobbies 
and other leisure-time activities have you performed especi­
ally well? 

Have you any physical limitations which are important to 
your planning? 

Have you any physical assets that might enable you to do 
certain kinds of work especially well? 

rft 



EXPLORING AN OCCUPATION 

Questions to Ask About Any Occupation 

What then shall I be? In seeking an answer to this 
question, you will be looking for the facts about particular 
vocations. Call it exploring a career—finding out all you 
can about any occupation in which you have an interest. 

Your primary concern is to do this in a systematic way 
that will uncover all the facts, that will reveal not only the 
favorable, but the unfavorable aspects of the job. We begin 
by asking a few pertinent questions: 

What are the duties of the worker? Would you operate 
a machine, sell goods or products, manage a business, teach 
children, produce crops? There are thousands of jobs in 

the world of work, each with its own combination of duties. 
Many of these jobs are described in The Occupational Out­
look Handbook. Ask your counselor about this excellent 
reference volume prepared by the United States Department 
of Labor. 

What are the personal requirements for the occupation? 
Must I be of a certain age or sex? Are there special physical 
requirements of vision, hearing, and strength? What 
interests do I have that will contribute to my satisfaction 
and success in the occupation? Do I need special abilities 
or skills? What personality traits are important? 

What are the educational requirements? Are certain 
courses in high school recommended for people planning 

After you have made a tentative selection of a post-high school institution, a visit to the admissions office can 
be helpful and informative. This high school student is talking over his plans v/ith an admissions counselor. 

8 
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to enter this occupation? What post-high school education 
is required: trade school, college, technical institute, appren­
ticeship, or on-the-job training? How long will it take me 
to receive the necessary training? What will be the cost of 
getting the required education? Am I familiar with aca­
demic standards and admission requirements for entering 
college or a special school? 

W^hat are the advantages and disadvantages of the occupa­
tion? What are the hours and conditions of work? Will 
my earnings balance the training or educational expenses? 
Do earnings vary in different parts of the country? Is there 
a reasonable amount of security in the job? What are the 
opportunities for advancement? What satisfactions and 
joys does the occupation offer? 

What is the present demand and the future outlook in 
the occupation? How many workers are employed locally, 
in the state, and in the nation? Is the present demand 
great, moderate, slight, or non-existent? What is the prob­
able future demand? Are the jobs confined to certain areas 
of the country? 

What are the minimum requirements for entrance into 
the occupation? Must I have graduated from high school, 
trade school or technical institute, college? Is an entrance 
examination required? Is experience necessary? Do I need 
my own capital to get started? Is licensing or union mem­
bership required? 

Where can I get additional information about the occupa­
tion? Do I know anyone I can talk to who is employed 
in this occupation? What reference books or occupational 
literature are available? 

Fill in the worksheet on page 11 with the answers 
to the questions raised in this discussion. Be sure to get 
factual information; do not fill out the blank simply 
because it is there. Wait imtil you have complete informa­
tion before recording it. 

Finding the Answers to 
Questions About Occupations 

Within your school 

The school guidance office. You should become familiar 
with the facilities and staff of the guidance department. In 
addition to attending the regular conferences and meetings 
with counselors, make it a habit to visit the guidance office 
to check the bulletin boards for announcements, brochures 
on job opportunities, and educational material. Most bul­
letins or brochures describing jobs, educational opportuni­
ties, and scholarships will be kept on file. Find out from 
the person in charge how students may use the materials 
on hand and how to request additional material. If an 

open file is maintained, learn to use it properly. The guid­
ance office is ready to serve you; make the best possible use 
of it. 

The school library. Most materials relating directly to 
jobs will probably be kept in the school guidance office. 
However, much that is useful will be found in the library. 
Biographies and autobiographies detail experiences in many 
careers. The stories of real people's lives are often vivid 
and revealing. The school librarian will help you select 
such books. Books of fiction, adventure, and travel broaden 
your outlook and may suggest career opportunities you have 
never thought about. The library is truly a collection of 
the experiences of people in the world about us. 

I'h,; sthool staff. Counselors, working closely with all 
teachers, pr«,bably will refer you frequently to specific teach­
ers, if you ar.e interested in home economics, you will want 
to talk wit'i iit:^ houiemaking teacher; if in agriculture, with 
'•î e tc.ichei o*̂  agriculture. Whatever your field of interest, 
you <</:]! uscpHy find a faculty member who can help you. 
Cultivate the friendship of your teachers and get informa­
tion and suggestions from them. 

Within your connmunity 

Resource people. Most adults are happy to discuss their 
work with young people. You should be prepared to ask 
specific questions instead of saying vaguely, "Tell me all 
about your job," Make an appointment so the person you 
want to see can be free to spend some time with you. The 
school counselor and teachers can suggest people for you 
to talk with. 

Business and industrial concerns. Since many of you will 
stay in your present community, you should know about 
the local business and industrial concerns. In addition to 
discussing jobs with specific individuals, you will often find 
that a field trip, planned as a class activity, provides an 
overview of the total operation and answers questions about 
the variety of jobs, opportunity for advancement, and work­
ing conditions. These field trips may be part of the class 
program or they may be sponsored by civic and community 
organizations. 

Within your home 

Your parents, with the greatest interest in your choice of 
career, want you to be successful in all that you do—in 
school, in activities, and in the work you choose. Talk over 
your goals and aspirations with them. You may want to 
talk too with your school counselor, teachers, and minister. 
If necessary, explore opportunities for financial assistance. 
Your future and the future of the other young people of 
our nation will be determined by the amount and the kind 
of training and education you secure. 
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Your parents are interested in your future educational and vocational plans. Talk over your aspirations and 
desires v/ith them v/henever the occasion arises. 

Career publications 
Publications describing job opportunities must be looked 

at critically. There is much material. Many of these publi­
cations are attractive and give unbiased information. Some, 
however, paint a misleading picture of opportunity, high 
salary, and good working conditions. A few tips are pre­
sented below to help you select publications that meet 
desired standards. You will probably wish to ask your 
school counselor, teacher, or some other adult to help you 
in evaluating these publications. Some of the questions 
that should be asked are: 

Has the publication been issued by a responsible agency 
or organization.' 

Does the informati i apply to the majority of workers 
in this occupation.-* 

Is the publication free of flowery words and phrases? 

Is the publication accurate and up-to-date.' 

Does the publication tell where you may get additional 
information about the occupation.' 

Does the publication present both advantages and dis­
advantages of the job? 

10 
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WORKSHEET FOR STUDYING 
AN OCCUPATION 

Name of Occupation 

Duties of the Worker 

Personal Requirements 

Age range: ..,......: Sex: 

Interests and abilities needed: 

Personality and physical requirements: 

Educational Requirements 

Recommended high school program: 

Post-high school education required or recommended 
(Trade school, college, technical institute, apprenticeship, 

on-the-job training): 

Estimated length of time for education: 

Estimated cost of education: 

Other information about education (schools, admission 

standards): 

Advantages and Disadvantages 
(Earnings, hours, and conditions of work; security of 
employment; opportunity for advancement) 

Advantages: 

Disadvantages: 

Present Demand and Future Outlook 

Number of workers: National State 

Local 

Present need for workers: Great Moderate 

Slight 

Probable future trend: Increasing need 

Decreasing need 

Little change. 

Are jobs confined to certain areas? Yes No 

(If yes, where? ) 

Entering the Occupation 
(Any special entrance requirements: minimum education, 
entrance examinations, experience, capital, licensing, union 
membership?) 

Sources of Additional Information 
(People, reference books, occupational pamphlets) 

11 
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Farm Credit Banks of Louisville, Ky. 
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MF AVAILABLE IN VT-ERIC SET 66p. 

^VOCATIONAL AGRICULTURE, *CREDIT, ^TEXTBOOKS, FARM MANAGEMENT, 
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An outgrowth of a textbook entitled "Agricultural Credit" 
published in 19U7, this publication was developed in consultation 
with teacher educators by farm bank personnel for use in vocational 
agriculture classes. It includes an introduction and chapters titled 
How the Farmer Uses Credit, Financing Farm Production, Financing 

Farm Ownership, and Financing Farm Cooperatives. The textual 
material is supplemented by photoqraphs, drawings, graphs, and 
specimens of credit instruments. A list of relevant movies is givfcn. 
This document is available for 50 cents from Farm Credit Banks of 
Louisville, P.O. Box 239, Louisville, Kentucky 40201. (JM) 
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under the title AGRICULTURAL CREDIT. This was so well received that a second 
printing was required in 1948 and a third printing with slight revisions in 1949. 

This textbook, titled FINANCING FARMING ACTIVITIES, is published in re­
sponse to demand for a new and up-to-date book on the same subject. This new text­
book is an outgrowth of the earlier one. Through the years many leaders in the field 
of vocational agriculture have contributed to the development of this book. In par­
ticular, we wish to acknowledge and express our appreciation for the contributions made 
over the years by E. O. Bolender of Ohio; Harry W. Leonard of Indiana; the late W. R. 
Tabb and Dr. George L. Luster of Kentucky; Dr. J. W. Brimm and Dr. V. R. Cardozier 
(the latter now at the University of Maryland) of Tennessee; and to Dr. Paul Irvine 
of Alabama Polytechnic Institute for his special editing help. 

We will be glad to receive from teachers using this textbook comments about its 
usefulness and suggestions for its improvement. 
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Farming is business! Big Business! For any young man who expects to .farm or 
do business with farmers the financing of the farming business is important. It will 
be more important in the future. 

Looking ahead to 1975—^not so far away— ît is prediaed that: 
1. The nation's farms will have to produce 30 percent more food to meet the 

demands of our increasing population. 

2. To meet this demand for greater produaion farmers will use more machines 
and equipment and better business methods. 

3. Farms generally will tend to become "commercial" in these ways: they will use 
more money, invest more in equipment, borrow more, keep better accounts. In fact, 
farming will be a business, and the farmer will use many of the financial and accounting 
methods of the businessman. 

4. Added capital the farmer will need for modern farming he will obtain by 
borrowing. The modern farmer needs to know how to borrow money. He must learn 
to manage his farm finances so that he makes more money by using borrowed money. 

5. There will be fewer farmers to produce the increased amount of food; there­
fore, individual incomes and living standards of farm people will be higher in relation 
to other occupational groups than they are now. 

6. Professional and commercial positions that call for understanding of farming 
and finance are increasing rapidly. These are open to young men who know farm life 
and understand financing. Among these positions are: bank adviser on farm financing, 
agricultural economist, manager of a cooperative, representative of implement, seed, 
fertilizer and food processing companies. 

7. Along with more money and better financial methods the farmer of the future 
will enjoy more of the things money will buy—a better home, more conveniences, more 
contaa with business enterprises, a larger place in the life of his commimity. 

These are some of the reasons why it is important for young people who are grow­
ing up on farms to understand the why and the how of farm financing. 

%i^->, 
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CHAPTER I 

HOW THE FARMER USES CREDIT 

When we buy goods or services, we use either cash or 
c-edit. When we use cash we give the seller money—or 
a check as evidence of that money—at the time of the sale. 
When we use credit, we agree to pay for the goods or 
services at a later date. 

Credit, then, is a means of obtaining goods, services or 
money in exchange for a promise to pay at some future 
date. Credit is based on trust; the word "credit" comes 
from the Latin word "credere" meaning to trus.. 

A wise man has said, "Credit has done a thousand times 
more to enrich mankind than all the gold mines in the 
world." 

Farmers* Need for Capital and Credit 
Farmers use large amounts of capital (including both 

cash and credit) to own their land, buildings, equipment, 
livestock and other things. 

In its "Balance Sheet of Agriculture", The United States 
Department of Agriculture reports that American farmers 
owned real estate valued at $144.5 billion as of January 1, 
1963. To own this real estate they were using credit in 
the form of $15.4 billion of real estate mortgages. These 
farmers also owned property other than real estate valued 
at $69.6 billion (including $17.8 billion of cash, bank 
deposits, savings bonds and investments in their coopera­
tives). They were using $12.3 billion of credit in the 
form of non-real estate loans. Thus, on January 1, 1963, 
American farmers were using at least $27.7 billion of 
credit. In addition, farmer-owned cooperatives were using 
vast amoxmts of credit in oflF-the-farm business jobs they do 
for farmers. 

So we see that credit plays a large part in farmers' own­
ing and operating their farms. Today, farmers owe more 
dollars than ever before in history; but the dollar value 
of what they own is also the highest in history. 

Farmers having real estate loans from the Federal Land 
Bank of Louisville owed on these loans an average of 
$8,400 on December 31,1962. Those having farm operat­
ing loans from their production credit associations owed 
an average of $4,500 on these loans. 

Livestock, equipment, buildings, improvements, electrical power and 

land call for extensive use of credit. 

How Farmers Use Credit 
Farmers use credit (they borrow money) for many pur­

poses. A farmer usually borrows money for one or more 
of the following purposes: 

To buy a farm 

To add new acreage to the farm he already owns 

To build a house, barn, grain storage, or other farm 
building that will add to the efficient operation of 
the farm 

To buy equipment with which to cultivate his land and 
operate his farm 

To buy fertili2er, lime, or hire labor to make his land 
produce more and better crops 

To add better sires or other breeding stock to improve 
and increase production 

To buy feed for livestock he is raising, or to buy live­
stock to consume feed he is growing 
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Every farm boy who earnestly wanfs to farm faces the question — How can I reach my goal of owning enough land to 
provide a good living for rne and my family? The wise use of credit will help him reach this goal earlier in life than would 
be possible if he waits to buy until he accumulates the full purchase price. 

To buy other goods or services 

Example: A farmer plans to send his son to college 
in September. He will not have the money to pay 
these expenses until he sells his tobacco crop in De­
cember, and some hogs the following March. He 
borrows the money from VJ lending institution and 
pays his son's expenses. Then, in December he pays 
off part of his loan from tobacco incotne and the 
remainder in March from hog income. He has thus 
bought services for his son's education in anticipa­
tion of income he expects to receive later. 

Successful farming today requires big capital invest­
ments. A young man owning or renting a small farm 
handicaps himself if he has not learned how to use credit. 
He can seldom save enough cash to buy all that he needs 
to own and operate his farm. 

A farm boy should learn early in life how to use credit 
wisely. Without using credit, he cannot expect to make 
much progress. When he has saved enough cash to buy 
one giic, or heifer, or lamb, he might borrow to buy the 
second. He will stand to make twice the profit from his 
labor. If one animal dies he still will have the second one 
to pay off his loan and return a profit. As the years pass 
he will be ready to start farming for himself much sooner 
than if he waited until he had saved all the cash he needed. 

Most of the FFA members who have been named State 
Farmers have already learned to use credit as a means of 
gettin*; ahead. 

Cosr of Credif 

The cost of credit varies widely. Take, for example, a 
man whose ability to pay is not known and who has little 

to offer as security. He will have to pay a high rate of 
interest; he may not be able to gtt credit at all. On the 
other hand, the man with a strong financial position and 
plenty of collateral can get credit at low cost. Such men 
are often able to borrow money for operating expenses 
without giving even a chattel mortgage (that is, a mort­
gage on a chattel—movable property like livestock or 
equipment). 

It often pays a farmer to shop around for his credit; in 
that way he will find his best source of credit. Usually 
he will find that the lender who specializes in the type of 
credit he needs will charge the lowest rate and allow him 
the most favorable terms. Suppose a farmer needs a loan 
to finance his farming operations. He will look up a 
lender—like the production credit association—^which spe­
cializes in short-term and intermediate-term loans. If he 
needs a long-term loan to buy farm land, he will go to a 
lender, like the Federal land bank, which specializes in 
long-term loans. 

If you should buy on credit from a feed and implement 
dealer or a hardware merchant you would probably find 
that you paid a high cost for your credit. The reason is 
that such merchants specialize in feed, implements and 
other farm supplies—not in credit. When they sell "on 
time" or "on credit," they are tying up capital they need 
in their farm supply business. Their costs of collecting on 
such sales are usually high, so they have to charge more to 
cover these costs and have a fair return on r'̂ eir capital. 

The method of financing and the plan of repayment also 
figure in the cost. For example, a man needs $1,000 for 
this year's operations: 
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January 15 

May 15 

June 15 

October 15 

$ 400 for purchase of equipment 

200 for labor, fertilizer and seed 

200 for taxes 

200 for insurance and fall expenses 

$1,000 

If he borrowed the full amount of $1,000 on January 15 
at an interest rate of 6 percent for a full year, he would 
pay $60 in interest. 

But, he can borrow on a budget plan; he will receive his 
loan in parts as needed and pay back all of the money at 
the maturity o*̂  the note, next January 1). This is the 
way the interest would be figured: 

January 15 6% on $400 for 1 year $24.00 

May 15 6% on $200 for 8 months 8.00 

June 15 6% on $200 for 7 months 7.00 

October 15 6% on $200 for 3 months 3.00 

Total Interest $42.00 

SIMPLE 
INTEREST 
Borrowed 

$6,000 
at 6% 

For One Year 
To Be Paid In 

12 Monthly 
Installments 

If, however, he had a wheat crop to sell August 15 for 
$400 and some hogs to sell September 15 for $200, the 
above-listed cost of $42.00 could be further reduced by 
making each payment at the time of the sale. He would 
save five months' interest on the wheat payment, or $10.00, 
and four months* interest on the hog payment, or $4.00. 
This would reduce the cost of the loan an additional $14.00 
to $28.00. 

Interest a t 6% figured on the unpaici balance for each month. Poyments ore 
$500 per month plus interest. 

$6000 

sooo 

4000 

3000 

3000 

loon 
Balanca 

1 
1. 
1 

$60 

50 

40 

30 

20 

10 

Inttrett 
$19S 

Is 
True Interest Rate—6% 

INTEREST 
ON FULL 

PRINCIPAL 
Borrowed 

$6,000 
At 6% 

For One Year 
To 3e Paid In 

12 Monthly 
Installments 

Interest is calculated at 6% for the entire year on the original balance with 
payments divided into 12 equal installments. Payments are $530 per month 
for one year. 

Stooo 

5000 

4000 

3000 

2000 

1000 

loon 
BoloiK* 

te 

$«)r 

5o[ 

40h 

30|i 

201| 

lOK 

Interest 
$360 

.v i Interest Rate—11.1% 

"EASY 
PAYMENT" 

PLAN 
Borrowed 

$6,000 
A» 6% 

For One Year 
Payments 

Of $555 A 
Month For 
One Year 

6% intei'est on the beginning amount borrowed plus 5"/ carrying charge 
is added (O purchase price then divided over 12 equal payments. 

$6000 — 

5000 " 

4000 

3000 " 

2000 

loan 
Balance 

1 
1. 
1 

$«0t 

50( 

40( t 
10 
illllliillli 

True Interest Rate—20.3%. 
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Extending this type of credit is common practice for 
production credit associations. 

Long-term credit, such as that used for the purchase of 
land, usually calls for rates of interest ranging from 5 
percent to 6 percent. Commercial banks' long-term loans 
are usually made for periods of one to five years; Federal 
land banks and life insurance companies lend on an amor­
tization basis up to 40 years. Amortization refers to the 
practice of regularly paying some on the principal each 
time an interest payment is made. Thus, long-term amor­
tized loans allow the farmer to pay for his farm year by 
year out of the earnings of the farm. 

We may say, then, that cost of credit depends partly, but 
not entirely, on the rate of interest. It depends, too, on 
the type of loan made and the methods used in advancing 
the funds, accepting payments, and figuring interest. 

How Interest is Figured 

Sometimes a lender quotes an interest "rate" that con­
fuses or deceives the borrower. It is, therefore, important 
for the borrower to know the difference between the "'cost" 
of the loan and the "rate" of interest charged. This isn't 
easy, because some lenders use unusual terms, charges and 
methods deliberately to confuse the borrower. You may 
find that, in addition to interest, there are added charges, 
such as: carrying charges, "time differential" charges, in­
spection fees, finance charges, sales commissions and differ­
ence in discount granted. When you are analyzing the 
cost of a loan, you should include all costs, including these 
extras. 

If interest alone is charged, you should determine 
whether it is charged on the unpaid balance, on the orig­
inal or face amount of the loan, or whether interest is 
paid in advance. 

1. Let's assume that you borrow $6,000 at 6 percent 
simple interest to be repaid in 12 equal monthly install­
ments. If you were paying interest on only the unpaid 
balance each month, the charge would decrease from $30.00 
the first month to 52.50 the twelfth month; altogether you 
would pay a total of $195 interest for the year. The average 

size of your loan outstanding during the year would be 
$3,250. Dividing $195 by $3,250 gives a true annual 
interest rate of 6 percent, the same as stated in the note. 

2. If your interest charge is figured on the face amount 
of the loan each month, rather than the outstanding bal­
ance, you would pay 6 percent of $6,000 or $360 interest. 
Now divide the $360 paid as interest by the average 
amount outstanding during the year ($360 -v- $3,250) 
and you find that you have been charged a true interest 
rate of 11.1 percent. This is nearly double the 6 percent 
rate shown in the note. 

3. Or, the lender may "discount" the loan—that is, 
require you to pay the year's interest, $360 in advance. In 
this case you never have the use of the whole $6,000; you 
have the use of only $5,640 ($6,000 — $360) and you 
will be paying a true interest rate of 11.78 percent. The 
true interest rate on a discounted loan is always higher than 
on a non-discounted loan with the same "rate." 

4. Where charges other than interest are made, some­
times called an "easy payment plan", you should give special 
attention to the full cost of the loan. Be just as careful 
about installment purchases where apparently there are no 
special charges. An example will illustrate what might 
be involved. Assume that you trade your old tractor for 
a new one and finance the balance due of $1,440. You 
have some current income from your dairy enterprise, so 
you sign a note calling for 24 monthly payments of $72.50 
each. What rate of interest are you paying? 

Total amount paid .> $72.50 X 24 = $1,740 

Principal amount financed ,. 1,440 

Loan or interest charge ..> 300 

Loan or interest charge per year 150 

Average amount outstanding 750 

True interest charge $150 + $750 = 20 percent 

There is a formula you can use to figure the true annual 
interest rate charged, when your note calls for evenly 
spaced payments: 

Total of 
finance charges 
Vi original loan 

X 

Formula for Figuring the True Rate of Interest 

No. of 
payments X 

No. of years 

1 
No. of payments + 1 

True annual 
interest 

rate 

Example: Substitute figures from the last example above: 

24 1 300 
— X — X — 
720 2 25 

zz: 20 percent. 

The USDA Agriculture Handbook No. 230, "Farmers' Handbook of Financial Calculations and Physical Measurements," gives valuable information on figuring 
interest rates. 
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Farmers Use Different Kinds of Credit 

for Different Purposes 

Farmers use the following kinds of credit: 
Short-Term Credit for year-to-year farm production 
Intermediate-Term Credit for larger production or 

capital outlays 
Long-Term Credit for farm ownership 
Credit for farmer-owned off-the-farm business 
Consumer Credit 

Short-Term Credit 

The very nature of the farming business, with its slow 
turnover, creates a need for credit. It takes from five to 
six months to bring a new litter of pigs to market, from 
six months to a year to make a crop, and from one to two 
years to grow out a steer. During these processes, the 
farmer is paying out money with the expectation of get­
ting all of it back, plus a profit, at market time. During 
these periods of preparation, he may need credit. His in­
come is seasonal while his operating and maintenance ex­
penses go on throughout the year. With such a slow turn­
over in the things he produces to sell, he frequently needs 
and profits by the use of credit in his current operations. 
This kind of credit will be discussed in detail in Chapter II. 

Infermediafe-Term Credit 

Farmers have some outlays for large production or im­
provement items that call for more than one season's in­
come; they may require the income from 2, 3, 4 or 5 crop 
seasons to repay. Some examples are: a combine, baler, 
field chopper, crib, bulk milk cooler, milking parlor, breed­
ing or milking herd, laying flock, fencing, irrigation equip­
ment, extensive soil conservation measure, or some build­
ing improvement. This kind of credit also is discussed in 
Chapter II. 

Long-Term Credit 

Farm ownership and operation require large capital in­
vestments. An Ohio Agricultural Experiment Station 
official said in September, 1957: 

"Some recent records from our Department of Agricul­
tural Economics show that a general livestock farm averag­
ing 218 acres in western Ohio represents an investment of 
$73,471, while a corn-hog farm (234 acres) is worth 
$103,969. 

"As we break down these figures for the corn-hog farm 
we find investments represented as follows on an acre basis: 

Land $202.39 

Buildings 110.42 

Machinery 34.32 

Livestock 33.27 

Feed and Supplies 21.79 

$404.39 per acre." 

The greatest part of this investment is in land and 
buildings. It takes many years to accumulate such a capi­
tal investment. Long-term credit used for this purpose is 
discussed in Chapter III. 

Credit for Farmer-Owned Off-the-Farm Business 

Farmers join together in their cooperatives in order to 
do things they cannot do by themselves as individuals. 
These cooperatives usually perform jobs beyond the farm­
er's line fences. Through them the farmer conducts his 
off-the-farm business. Cooperatives also have to use 
money, part of it borrowed. We shall discuss this kind 
of credit in Chapter IV. 

s0a4«&:^^m;:i3s::i MMi^mm 
Long-term real estate mortgage loans 

provide low cost financing lor the owner­

ship of the farm. 

Short- and intermediate-term production 
loans provide financing for farm opera­
tion and improvement. 

Farmer cooperatives need credit for 
plants, facilities and equipment - ~ for 
operating purposes — and for orderly 
marketing of commodities. 
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Consumer Credit 

Every farm family buys some things that provide enjoy­
ment but are not necessary to the successful operation of 
the farm business. These are usually called consumer 
items, or consumer goods. A tractor is an essential pro­
duction tool, while a television set is not essential. A 
pick-up may be useful in the farm business, whereas a new 
car might be a luxury. The distinction between necessi­
ties, needs and wants is brought out on page . Often 
luxury or consumer items are made so attractive that we 
allow ourselves to be "sold" something we do not need. 
When the "easy payments" begin coming due, we find that 
we cannot pay them without using income we need for 
necessary things. Monthly payments, usually called for in 
installment buying of consumer goods, do not suit farmers 
well, except possibly dairymen, poultrymen and a few 
others whose income is well distributed throughout the 
year. As you will see on page , such consumer or 
installment credit comes exceedingly high in cost. The 
wise farmer will avoid using any consumer credit that he 
cannot get from the same lender who supplies his sound, 
short- and intermediate-term credit needs. 

A good lender will help you keep the proper balance between 
short-term and long-term credit. 

The Proper Use of Credit 
In using credit even for a right purpose it is important 

that it be used at the right time, in the right amounts, and 
over the right periods of time. 

When to Use Borrowed Funds 

Using credit for a sound, constructive purpose is a good 
business practice. A good test is to ask yourself: will I be 
better oflF after repaying the loan than I would have been 
without borrowing the money? 

Example: A farmer has a good supply of corn. He 
knows that he can market this corn most profitably through 
a bunch of hogs. But he has no hogs nor the money with 
which to buy them. Then it's time for him to use credit. 

If he has sufficient grass to grow a bunch of calves or keep 
a flock of sheep but lacks funds to buy them, it is time 
to borrow the money for that purpose. Similarly, he may 
need more power to plant, cultivate, and harvest larger 
crops; or he may need more labor to operate the farm more 
efficiently. If he lacks cash to pay for all of these things, 
it is time to plan and arrange for credit to boost his current 
income. 

On the average farm there are many needs which, if 
supplied through credit, will increase the producing power 
and income of the farmer. When such conditions exist, 
it is time for the farmer to use the right amount and 
right type of credit. 

How Much to Borrow 

Every person who borrows money realizes, of course, 
that he must pay it back with interest. He should know, 
when he makes the loan, from what income he will repay 
it. Certainly he should never borrow more than he actually 
needs for a specific purpose. 

If a farmer needs only $925 to pay for cows, it would 
be unwise for him to borrow $1,000. The larger amoiint 
costs him more in interest and he has more to pay back 
at the maturity of the loan. 

Never borrow more money than you feel reasonably 
sure you can repay within the period agreed upon. To be 
reasonably sure you should have a good margin of safety 
between your expected income and the amount you plan 
to pay. Few of our plans work out one hundred percent. 
You cannot tell exactly how many bushels of wheat or 
corn you will raise or what it will bring when sold; you 
have to depend on the seasons and the market. Neither 
can you tell how many lambs or pigs you can save and 
market from your ewes and sows. So, in borrowing money 
to be paid back from such sources, the amount you borrow 
should always be well within the amount of your antici­
pated income. Borrow only the amount of money you can 
put to work to increase your earnings; then you are oper­
ating on a sound basis. Plan your needs accurately and 
carefully; then borrow only enough to meet them. 

A general purpose loan that includes a number of pur­
poses distributed over the year should be made for a period 
of one year; it should be paid as and when income is 
available from the various projeas. 

In a long-term loan for the purchase of a farm, the re­
payment plan usually should be on a semi-annual or annual 
basis. In this way, the farm can be made to pay for 
itself. 

What the Lender Looks for in a Borrower 
When a lender is deciding whether to make a loan, he 

has to consider these five factors: the man; his financial 
position; his ability to repay; purpose of the loan; and 
security for the loan. 

10 
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Planning Term of Repayment 

A farmer should plan definitely how he is going to pay 
his loan when he first seeks it. His plan of repayment 
should provide for reducing the loan as soon and as often 
as his farm program will permit. If, for example, he asks 
for a current operating loan of $1,000 and is expecting a 
major part of his income monthly from a dairy herd, he 
should include in the payment plan a definite amount to 
be paid each month from this "ource. If he has lambs to 
sell in the spring and hogs in the fall and tobacco in the 
winter, he should use at least a part of income from these 
sales to pay on the loan. This is the easiest and cheapest 
way to use credit. 

If a farmer borrows money to buy livestock to feed for 
market, the loan should be for the time needed to finish the 
feeding program. He will make payment on the loan 
whenever he sells any of the livestock. If he sells earlier 
than planned, he will save interest by paying his note be­
fore it matures. In all short-term operating loans, the 
period of the loan should correspond with the length of 
time estimated to complete the program being financed. 

The Man 

Of primary importance in any loan is the man who 
borrows the money. A lender wants, first of all, a borrow­
er who has established a reputation for moral responsibility 
and who has demonstrated his ability as a farmer. If he 
does not already know the applicant, he will investigate 
these elements of character thoroughly. The loan should 
not be made unless there is mutual confidence between the 
lender and the borrower. 

a. His Moral Responsibility 

One of the best recommendations an applicant can have 
is his past record of honesty and fair dealing with all people. 
Such a reputation is built over a period of years, with the 
foundation being laid in one's youth. Would you favor 
approving a loan to a boy who has the reputation of being 
a "cheater".' 

Or consider the young couple who, in order to set up 
housekeeping and live as they were accustomed to, have 
purchased a car and household goods on time. They have 
had a hard time meeting the payments. Recently they 
have been charging more and more farm production ex­
penses. Would you lend money to this young couple? 

Here are some of the factors that may indicate whether 
the applicant has a sense of responsibility about debts: 

Unpaid bills of long standing, many small bills, or court 
judgments may show that he does not try very hard to 
pay his debts or that he obligates himself for more debt 
than he can ever expect to pay. 

Items left out of the financial statement show that he 
is careless, does not understand the importance of the state­

ment, or, in some cases, that he is dishonest. False state­
ments are a definite warning signal to the lender. 

Inaccurate or false statements about past production or 
sales are also danger signals. 

Bankruptcy, compromise debts, and other legal means 
used to escape payment of debts have to be looked into. 
The circumstances under which such action was taken 
should be given proper weight. 

So you see that a man's honesty and sense of responsi­
bility are basically important in financial dealings. 

b. His Managerial Ability 

The man's ability to run a farm successfully is another 
important factor. 

The lender wants to know whether the applicant is a 
good farm operator. For evidence on this point, he will 
consider how fast the applicant is getting ahead. If there 
is lack of progress, he will want to find out whether it is 
due to poor management or to misfortunes over which 
the farmer has no control. 

The lender will try to determine whether the applicant 
is up to date in his methods, whether he keeps in close 
touch with market conditions, and whether he shows 
ability to manage the property he owns. 

The applicant's family also is important. A capable, 
energetic, and intelligent wife is necessary to a man's suc­
cess. Children eager to cooperate in farm work and fun 
add to the success of farm operations. 

Financial Position 

Unless the lender already knows from close acquaintance, 
every applicant for a loan is asked to furnish information 
regarding his financial position. He should prepare a 
statement which shows: 

(a) an itemized list of all he owns—land, livestock, 
equipment, and other assets; (b) an itemized statement 
of all his debts; and (c) a statement showing his net 
worth, which is the difference between total assets owned 
and debts owed. 

The lender uses this statement to answer a number of 
questions about the borrower: How much capital does the 
applicant control? How much ownership does he have in 
his assets? Are there debts that may interfere with the 
prompt payment of the loan being applied for? Does the 
applicant have property which could be quickly sold for 
cash to pay current expenses and debts (known as quick 
assets)? Has the applicant been going forward or back­
ward financially in recent years? 

Imagine now that you are a lender looking at these fi­
nancial statements of two farmers: 

11 



ASSETS FARMER 

A 

Cash $ 500 

Grain, feed on hand .> 2,000 

Livestock ,. 5,000 

Equipment 3,500 

Land ., - 30,000 

Total $41,000 

LIABILITIES 

Store bills $ 400 

Unpaid taxes —— 300 

Chattel mortgage loan ............ 3,500 

Farm mortgage loan 22,000 

Total - $26,200 

NET WORTH $14,800 

FARMER 
B 

$ 2,000 

3,500 

7,500 

5,000 

$18,000 

$ 100 

$ 100 

$17,900 

Ordinarily, financial statements are submitted in greater 
detail than those above: 

In the above illustration, notice that Farmer A has assets 
worth more than twice as much as Farmer B. But Farmer 
A is heavily in debt: he has a mortgage loan on his farm; 
he has a chattel mortgage loan on his livestock and other 
personal property; and he owes taxes and store bills of a 
considerable amount. Actually, his net worth is smaller 
than that of Farmer B. Farmer A has another problem; 
he has few quick assets (on which he could raise money 
quickly) as compared with the amount of his short-term 
dehcs; there is some doubt that he will be able to raise 
enough cash to meet both his short-term debts and his 
operating expenses. 

Farmer B has few debts and a larger net worth. In 
addition to $2,000 in cash, he has grain and livestock to 
market in the near future; he should have ample funds to 
meet his operating expenses. 

In view of the less favorable debt position, the small 
amount of quick assets, and the smaller net worth, you 
would consider Farmer A a less desirable credit risk than 
Farmer B. 

Progress of the applicant as shown by financial state­
ments over several years is important. If a man has in­
herited considerable property, for example, and has had a 
declining net worth since that time, it raises a danger 
signal since it suggests that he is a poor manager. Cer­
tainly the lender will want to look into the reasons for 
his losing ground. On the other hand, if the statements 
show steadily increasing net worth with no outside help. 

the applicant is judged to be successful in his farming. 

The lender will examine how the value of assets has 
been figured. If prices above reasonable values have been 
used, the net worth will be too high. Such over-valuation 
means either poor judgment or an eflfort to deceive. Fail­
ure to list all debts also is a danger signal 

Ability to Repay 

When making the loan, the lender will look into the 
borrower's capacity to repay it. An insurance company, 
for example, receives an application for a long-term loan 
of $10,000 to be secured by a mortgage on 240 acres. 
The annual payment on this loan covering principal and 
interest would be $770. The insurance company estimates 
that the farmer could sell products from the farm totaling 
about $8,000 per year, and that feed, labor, repairs, taxes, 
and other farm operating expenses will run about $5,000. 
This leaves a net income of $3,000. Can he support his 
family and pay $770 out of this amoimt? Does he have 
sufficient repayment capacity to carry such a loan? 

Repayment capacity will depend upon the size of the 
farm and whether or not the farm business is organized 
and managed on a sound basis. 

The farm shows the ability of the manager to a very 
large extent. The intelligence, energy, and resourceful­
ness of the applicant tell how well he will manage the 
business. Past success in the present or similar enterprise 
is an excellent guide. Remember, however, that the best 
manager cannot make a success of a hopeless business. 

a. Reasons for Poor Repayment Ability 

(1) Business is so small that it can yield only a small 
gross income. 

(2) Production per unit is low: poor crop yields per 
acre, low percentage of cows calving, small pig crop, small 
returns from poultry. 

(3) Price per unit for products sold is low, due to 
poor market, poor marketing, poor quality, imfavorable 
general price situation. 

(4) Cash production costs are high, due to high feed 
costs, high labor costs, high replacement costs. 

(5) Cash overhead costs are high, due to heavy debt 
load or high interest rate, heavy taxes, and high main­
tenance costs for buildings and machinery. 

(6) Cash living costs are high due to extravagance, 
sickness, education of children. 

(7) Applicant's record shows he borrows above ability 
to repay. 

(8) He overestimates amount of the loan that can be 
repaid each year. 

12 
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b. Reasons for Good Repayment Ability 

(1) Business is large enough to yield an adequate gross 
income. 

(2) Production or yield per unit is high. 

(3) Price per unit for products sold is good. 

(4) Cash production costs are low. 

(5) Cash overhead costs are low. 

(6) Applicant manages his home well. 

Any one of these reasons may make or break your farm 
business if it is sufficiently good or bad. For instance, 
very low production per unit will wreck almost any agri­
cultural enterprise, even though the size of the business, 
prices received, and costs are excellent. One or more 
factors may be sufficiently good to offset weakness in the 
other factors. For example, you may sometimes oflFset 
high costs by having high production per unit and selling 
at high prices. From the standpoint of repayment you 
would be the best credit risk if you excelled in all six 
factors. Such cases are rare. In deciding repayment ability 
a lender usually balances favorable factors against less 
favorable ones and weighs the net effect on the farm busi­
ness. 

Purpose of Loan 

This subject is discussed in detail on page 5. 

Security for Loan 

Any financing program should be arranged so that the 
borrower can repay the debt from his farm income. As 
security for the loan, you may pledge to the lender such 
specific assets as land, livestock, machinery, stored prod­
ucts, or growing crops. The evidence of this pledge may 
be a mortgage, warehouse receipt, or bill of lading. When 
you pledge property as security or collateral for a loan, you 
give the lender certain rights to that property. When the 
debt s paid, he returns the evidence and his rights are 
canceled 

This pledging of assets by the borrower to the lender 
as security for the loan protects the lender in t̂ '̂o ways. 
(1) It will prevent some other creditor from seizing the 
working capital of the borrower. (2) If the borrower does 
not repay the money he has borrowed, the lender may sell 
the collateral to recover his loan. 

Collateral is not always required for short-term loans. 
High grade credit risks—honest, well-established farmers 
with a good record of debt payment—frequently can bor­
row without giving collateral of any kind. 

What- a Borrower Looks for in a Lender 
As a borrower, you should study carefully the sources 

from which you may obtain credit. Find out about the 
services offered by each; on the basis of the facts you 
learn, decide which one can give you the credit best fitted 

to your needs. After you have selected your lender, you 
should establish a credit rating with him; then build up a 
working relationship over a period of years that will be 
mutually profitable. 

A complete understanding is the basis for confidence between bor­
rower and lender and is the only way a sound loan can be made. 

There are five general aspects of the lender that you 
will wish to investigate: character; lending policies; per­
manence and dependability; experience and knowledge of 
farming; and cost of the loan. 

Character 

You will want, a lender who has established a reputation 
for fairness and honesty in dealing with his borrowers. It 
is important that the lender have a good understanding 
of farming. If he is to work out financing programs that 
take account of the full needs of a farmer, he must recog­
nize the possibility of unfavorable weather and price con­
ditions und other factors over which the farmer has no 
control. 

Lending Policies 

Look into the past policies of the lender. Has he 
adapted his credit terms to the needs of farmers? For 
example, have the lender's loans called for repayment 
schedules that are fitted to the earnings of the farm and ca­
pacity of the farmer tO pay? Is the period of time for 
which loans are made adjusted to the length of time re­
quired to complete the operation being financed? Do the 
capital loans call for large amounts coming due at any one 
time, or are the payments spread over a reasonable income 
period? 

The policy toward borrowers during hard times also is 
important. Has the lender been interested enough in the 
welfare of the deserving borrower to carry loans during 
temporary periods of low income? Did he extend further 
credit when unusual conditions made it difficult for the 
farmer to repay on schedule? 

Permanence and Dependability 

Once you have established a credit rating and built up a 
satisfactory working relationship with the lender, you will 
usually wish to continue on a permanent basis. You want 
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to be sure that the lender will be able to finance you year 
after year as your business requires loans. 

Will your lender be able to serve you in times of trouble? 
This is particularly important. In the past, some sources 
of credit have dried up during periods of drought or finan­
cial depressions, just when farmers needed credit most. 
Where the lender obtains his funds may determine how 
dependable his credit service is. 

Experience and Knowledge of Farming 

There is an advantage in having a lender who has a 
broad, up-to-date knowledge of agriculture and who has 

had long experience in making loans to farmers. As a 
result of such knowledge and experience, the lender is In 
an excellent position to counsel with farmers regarding 
not only their financial affairs, but also their farming op­
erations. A trained, experienced lender, who has had an 
opportunity to observe success and failure among his bor­
rowers, can be a valuable adviser. He can be espi'cially 
helpful to a young man who is just starting out to build 
up a farming business. 

Cost of Loan 

Re-read "Cost of Credit" beginning on page 6. 

Compare Sources of Credit on These Points 

Points of Comparison SOURCE 

B D 

Character 

Reputation with farmers 

Knowledge of farming 

Policies 

Security required 

Length of loan 

Repayment plan 

Time to get loan 

Eligibility of borrower 

Dependability 

Permanent 

Bad times, as well as good times 

Experience 

Length of experience 

Value of counsel to young farmers 

Cost of Loan 

Interest charge 

Other charges 

Cooperative stock purchase 

Dividends paid 

Patronage refund 

Separate comparisons should be made of sources of (1) production credit, (2) longtime land credit, and (3) credit for 
cooperatives. 

14 



"^nmnmim mmmmmmmmmmmmm^mmt »SP4wwji«>'-«Mt'wi-y^'j*jpj^j-'i--<-.'.*-^*i+-*-«^siii?w^ 

Credit Instruments: The Tools of Borrowing and Lending 

Virtually all loans are supported by a written record or 
document. Such a record is tangible evidence that a con­
tract has been made—something one can put a finger on 
and say, "This is proof that an agreement has been made." 
These records "in black and white," used in making loans, 
are called credit instruments. What are the various credit 
instruments? 

Applications for Loans 

A written oplication for a loan shows the lender how 
much money is wanted, for what purpose it is to be used, 
and how and when the borrower plans to pay it back. 
From this application the lender can set up the loan to fit 
the needs and the convenience of the borrower. He can 
arrange the loan so the borrower can get the amounts he 
needs when he needs them. It enables both lender and 
borrower to understand the program and work together to 
carry it out efficiently. 

Checks 

A check is a signed written order to a bank to pay a 
certain sum of money on demand to the person named on 
the check. 

What are some of the advantages in using checks instead 
of cash in doing business? 

a. There is less danger of loss or theft than when money 
is carried or sent through the mails. 

b. Checks are much more convenient than money, ex­
cept for small amounts. 

c. The canceled check, though not a receipt, is good 
evidence of payment. 

d. It is much easier to keep records when checks are 
used. 

In writing checks the following instructions should be 
observed: 

a. Write all checks in ink. They are much harder to 
change or "raise." 

b. Write plainly. Neither the holder nor the bank 
should have any trouble reading it. 

c. Leave no space between the dollar sign and the 
amount of the check. Also, fill in completely the line 
giving the amount in writing. This, too, prevents 

f t • < ft 

raising. 
d. Do not make checks payable to cash. Anyone get­

ting the check can cash it. 

e. Never sign a check in blank. You place your whole 
bank account in the hands of the holder. 

f. If you make a mistake in filling out a check destroy it 
and write a new one. 

g. Show for what the check is written. This makes a 
more complete record and may serve as a receipt. 

Sample Check 

Derbyville^ Ky, M 

FIRST NAriONAI> BANK OF DEiyB^^V^lilr 

W.'^74 

Pay To The i 
Ordei* Of ^ 

•i---? f-?*^-C" >"'•: 

Ma. 
For S 

15 
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Endorsing Checks 

Whaf's your name? — Get in the habit of signing your name the 
same way every time you sign a check, note, mortgage, or any other 
legal paper. In a real estate mortgage or deed it is especially 
important that you sign your name exactly the same as it was spelled 
in the deed to you. 

Drafts 
A draft is like a check except that the order when paid 

by the bank is not charged to the signer but to a thkd 
person named on the face of the draft. Of course, before 
the bank will honor this kind of order it must know that 
the person against whom the draft is written will accept the 
charge of the amount named. Usually in the course of 
business this has all been arranged before the draft was 
written. Financial institutions such as banks and produc­
tion credit associations sometimes give "letters of credit" 
to their customers agreeing to honor drafts drawn on them 
under conditions set forth in the letter. 

A production credit association member who obtains a 
loan to finance the purchase of livestock or other property 

Blank endorsement — When you endorse a check in the blank, simply 
by signing your name, you make it possible for anyone into whose 
hands the check may fall to cash it. Don't endorse checks this way 
if you send them in the mail. Endorse checks this way only when you 
hand the check personally to the individual or organization you want 
to receive the cash. 

;̂ L̂̂  

Restrictive endorsement — Use this endorsement when you send 
checks through the mail. Only the person or organization to whom 
you endorse the check can cash it. 

may be authorized to use a draft—^sometimes called a bill-
of-sale sight draft. The member completes and gives a 
draft to the seller of the property for the amount of the 
purchase price. The draft transfers title to the prcper:y 
purchased to the member and gives the seller the right to 
collect the stated amount from the production credit asso­
ciation through the bank which is named on the draft. The 

FORM PCA 4S3 
(REV. S.BI) 

DRAFT N0._5-

Bill of Sale Sight Draft 

M-l 12763 ^ 1 
Mt. Washington, Kmh^f^ky March; 5 

PAY TCLTHE OEDBR OP. 

LIVESTOCK OR ITEMS/URgWASED MUST 

lCrT•^'^^^i'^'^W^^ 

SMS 

BE DESCRIBED — BEFORE SELLER, ACCEPTS THIS. DRAFT- -'.•'•.•ii-SrfS:';SS 

Number Description of Itoooit or Livestock Porehued 

To The Farmers Production Credit Assn. 
Tlirftugh Tin 

FIRST STATE BANK 
Utopia^ Kentucky 

(BWER SIGN HERE) 

- '''J'Si'i 
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Bill of Sale Sight Draft 

(Back) 

(County and state where sale occurred must 
be inserted and bill of sale SIGNED) 

BILL OF SALE 

stste o« ...^<?rter^^r:•rr^y^f^ ^ 

County of ^'^fk'^f^. / 

Know all men by these presents: That, in consideration of the 
amounts stipolated on the face of this draft, the receipt of 
which is hereby aeknowledsred, I (we) have bargair^ and S9ld 
unto the 

Farmers' Production Credit Association 

at the risk and in the ca^ of the signer of this draft. tb« 
property described on the face thereof and I (we) hereby 
warrant and agree to defend the title to said property against 
any and all persons claiming or to claim any right, title, 
interest'mi lien in, to orag^nst the same or any of them. 

• >^i.^<..4/KV^^:^*<?:n. 
*.... . ' . .;.. . . . . . . 

: *; (SELLER SIGN HERE) 

fIt̂ l̂s nndei^tood that the above signature(s) also 
constinites an endorsement of this draft. 
Subseip^eht endorsements do not warrant title to 

,|he^)|i^pei^ described oil the i a ^ 

draft pictured here shows how Mr. Hughes, whose loan is 
discussed in Chapter I!, used a draft to pay for some shoats 
he bought. 

Promissory Notes 

A note is an unconditional written promise, signed by 
the maker—the person borrowing the money. He promises 
to pay, upon demand or at a definite future time, a certain 
sum in money to the holder or to a person he designates 
as payee. 

This form of written contract is usually signed by a per­
son borrowing money; also, it is often given in return for 
goods or services. A note may be signed by one or more 
makers. It tells how much is to be paid and should state 
the interest rate. It states where and when repayment is 
to be made, and normally it names the party to receive 
the money. The note assumes but rarely states a consid­
eration (money, goods, services, rights, etc.) for which it 
is given. Sometimes the phrase "for value received" is used. 

In connection with notes it is well to remember that: 

a. A person who signs a note as maker establishes his 
liability, or responsibility, for payment. His failure 
to understand the provisions in the note does not pre­
vent collection. 

b. The maker of a note is still liable for payment of 
any balance not covered by the proceeds from the 
collateral he gave. 

c. A person should never sign a note unless he stands 
ready to pay the obligation. This includes co-signing 
to accommodate someone else. 

Mortgages 

A mortgage is an instrument creating a lien, or legal 
claim, on property. Thus, when you mortgage your prop­
erty you give the lender a legal claim against it for the 
amount of your debt, unless the debt is paid as set forth 
in the mortgage contract. You still have ownership and 
control of your property; the lender has the security of 
knowing that it may be sold if necessary to satisfy his 
claim. 

One of the simplest forms of security is the pledge or 
pawn, such as a watch or other article of value, left with 
the lender when a loan is obtained. In case the borrower 

Promissory Note 

KENTUCKY —NOTE 
Fcom POA-400 (Ber. 8-61} 

Co-Pou -46-5L. -Member ^̂ ^ 1 ? 7 6 3 * t l Budget 

Smith and Helen Hughes 
Utopia, Route 1 

<*f.406.00 
(TytNC MAKERS' NAMES AND M>STOmcE ADDRCSSKS IN THIS B L O C K ) 

Utopia> 

On or before. Maych 5 .19. SU 
JCeotudcf. March 5 -19-

.., for value received, I promise to i>fi7 to the order %A F a m e r S 
Production Credit Assodatioo, negotiable and payable at the office of the payee. 
Four Thousand Four Hundred six and 00/100 ($i»̂ U06,00)~'««»~-"̂ »«'-'«»-*»' !!Dollats, widi iotetest at d 
late o£- sxx 4>er cent per annum from date of disbursement until paid. 

In case of failoie to perfoRU any of the terms or conditions of the Financinc Statement and Secniity Agieement or any mortcace securins atid indebtedness, or in case tiie hiM 
hereof deems itself insecote, the entire balance of prindpal shall, at the option of the holder hereof, be inunediately doe and payable. The makers and endorsers aerenHy waire dosan^ 
mesentment for payment, protest̂  notice of protest, notice of nonpayment of this note and consent to any partial release fA coHatoitl and extension, lids note is seemed by s Ftnandifi 
Btatement and Sectoity Agreement of even date herewith. 

Sfev , , ,4^«<^>>v4f^ i^ i . ^_^^ . . ;^^ . 
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fails to repay his loan within the specified time he forfeits 
ownership of the article pledged. Another form of secur­
ity is collateral. Colk.eral is a term used to include gov­
ernment or other bonds and readily salable stock. Banks 
often want this type of security for their loans. 

A farmer, when borrowing money, usually does not have 
stocks, bonds or other quickly salable collateral to oflFer as 
security. In the place of this type of security he gives a 
mortgage (deed of trust in some states). On long-term 
loans he will offer a mortgage on his land; on a short-tetir. 
loan i e will offer a chattel mortgage on his personal pro|. 
erty (equipment and livestock). This latter may provide 
for a lien on his crops, which in some states cannot be 
given before the crop is planted. These two kinds of mort­
gages gives the mortgagee (the lender) the right to take 
certain legal steps if the note or other contract is not met 
according to its terms. Such steps usually result in the 
public sale of the property, with the net proceeds (money 
received) of the sale being applied to pay off the debt. 
The debtor retains any property in excess of the sales 
necessary to repay the loan, or receives the money above 
that amount. The creditor usually has the right to sue the 
debtor for any unpaid balance on the debt after the pro­
ceeds of the sale of the collateral or mortgaged property 
have been paid on it. 

Mortgages are filed on record in the county courthouse 
as a means of public notice that the lien has been estab­
lished. Any lender who may be considering making a loan 
to be secured by mortgage or collateral may go to the 
courthouse records and determine whether the property 
in question is already mortgaged. Often he has an ab­
stracter do this for him. Sometimes two or more mort­
gages are filed covering the same property. Filing dates 
determine the order of settling claims to such property. 
For example, it may become necessary to sell the property 
in order to pay loans secured by the mortgages. Proceeds 

of the sale usually are used first to satisfy loans secured by 
the mortgage filed first. Any proceeds left then may be 
used to satisfy other mortgages in the order in which they 
are filed. 

Warehouse Receipts 

A warehouse receipt is a receipt given by a warehouse­
man for goods received by him for storage in his ware­
house. It is documentary evidence that the person named 
i:. the receipt has deposited with the warehouseman prod­
ucts of a specified quantify and quality. 

The practice of stor*. 5 grain, wool, butter, honey, 
tobacco, cotton, soybeans md other storable farm products 
has become increasingly widespread in recent years. Farm­
ers and their cooperative associations often borrow on the 
security of such stored products. 

Two types of warehouses issue warehouse receipts: (a) 
those operated under the U. S. Warehouse Act, commonly 
called Federal Warehouses; aii-l (b) those operated imder 
a State Warehouse Act, commonly called State Warehouses. 

This example illustrates the use of warehouse receipts. 

A farmer may have more grain than he c<»n store on his 
?arm. By holding the grain he thinks h*: lutf get a better 
price. He puts his grain in a licensed elevator and receives 
a warehouse receipt specifying the quantity and grade. 
Usually he is protected against damage and can put the 
grain on the marKet when he chooses. In the meantime 
he may need to use part of the money he could obtain by 
selling the grain. In this case he can usually obtain a 
loan from a bank or production credit association by sign­
ing a note and attaching to it, as security, his warehouse 
receipt. The farmer may sell or dispose of his grain at 
any time he wishes, provided he surrenders the warehouse 
receipt to the elevator. 
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Bills of Uding 
A bill of lading is a contract or receipt signed by a com­

mon carrier (such as a railroad or truck line) agreeing to 
deliver the described freight to a given person at a stated 
place. 

Credit is often advanced on farm products at the time 
they are shipped; a bill of lading becomes the collateral 
for such aedit. 

Hie bill of lading states that the railroad, truck line, or 
other carrier: (i') has received the property which is de­
scribed; (b) is shipping the pf^perty to a certain party 
located at a cenain place; and (c) will surrender the prop­
erty to that party when he presents the bill of lading under 
conditions stated in it, and pays the freight charges. 

Releases and Satisfactions 

A release is the transfer of a person's interest or right 
to a piece of property to another person. Usually this other 
person already has an interest in the property and may 
already possess it. 

Suppose you have just paid o£F a mortage on your 
farm. The mortgagee (lender) no longer has any claim 
to the property. As evidence of this, it is customary for 
him to return your canceled mongage and note. It is also 
his duty to give you a receipt called a "release"; this shows 
that the debt has been paid in full You should have this 
receipt recorded at once by the person in charge of mort­
gage records. In some states the law requires the lender 
to have the release recorded; but, sLice, it is your property 
that is aflfeaed, you should see that the release is recorded. 

Sometimes a partial release is signed during the life of 
the mortgage. This release permits the mortgagor (the 
borrower) to sell some mortgaged livestock or other chat­
tels, or timber, gravel, or mineral on the .'and, or even a 
certain portion of the land itself. Usually if considerable 
money is received from the sale, part or all of it must be 
applied on the debt. No matter what the amount, the 
borrower is legally bound to accoimt for everything and 
to apply on the debt whatever the lender requires. 

Often the mortgagee (lender) is willing to take a 
deed to the mortgaged property in satisfaction of the mort­
gaged indebtedness; in this event the mortgage is ordinarily 
released of record and the note returned to the borrower. 
Sometimes the mortgagee (lender) has to resort to court 
action, commonly known as foreclosure proceedings. In 
these proceedings the mortgaged land is sold by the sherifiF 
and the proceeds of the sale applied on the debt. If the 
proceeds of the sheriflf's sale do not fully pay the mortgaged 
debt, the borrower is usually still liable for payment of the 
balance. 

In some states the law permits, when the mortgage so 
states, for land to be sold by the sheriff without the neces­
sity of court proceedings. He needs only to advertise or 
give notice of sale. This procedure is known as fore­
closure by advertisement. 

Sales Contracts 

A sales contract is an agreement by one party to sell 
property or a service to a second party for a stated con­
sideration and under stated terms and conditions. 

In farm financing, contracts of sale are often used in 
selling land and are commonly referred to as land con­
tracts. In contracts of this type the person agreeing to 
purchase the land is commonly called the vendee or pur­
chaser. The person agreeing to sell the land is commonly 
known as the vendor or seller. The contract, because it is 
related to the sale of real estate, must be in written form. 
The writing is then evidence of the obligations of the 
purchaser to the seller and the seller to the purchaser. 
Land contracts usually contain statements relative to the 
receipt of a down payment, the total purchase price, the 
dates and amounts of the other payments, the rate of in­
terest to be paid on the unpaid portions, the conditions 
creating a default by either the purchaser or seller, the 
legal position of the parties to the contract if default oc­
curs, and when legal title to the land is to be given the 
purchaser by deed or other instrument. It should be noted, 
however, that land contracts are not necessarily imiform 
and each one should be studied as to its particular con­
tents. 

II 
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CHAPTER II 

FINANCING FARM PRODUCTION 

Farmers' Need for Short-Term Credit' 

Success in operating a farm depends, to a large extent, 
upon the farmer's ability to have operating funds on hand 
when he needs them. Some farmers always have enough 
cash on hand or in their checking account at the bank to 
keep their operations going. Others have the money to 
provide only part of their operating funds; they have to 
borrow money to tide them over during certain seasons 
of the year. The kind and amount of credit they need 
will depend largely upon the type of farming operations 
they carry on. 

A crop farmer does not cash in on his crop until late 
in the year; he may need to finance his business during the 
entire crop season. The combination crop and livestock 
farmer may need partial financing during the year; the 
income he receives from time to time from wool, lambs, 

milk, hogs and cattle may not meet all operating expenses; 
or it may not bring in money at the time he will need it 
most. By using his credit properly he will be able to 
carry on his operations successfully even though he has 
nothing *f. sell at the time certain expenses have to be met. 

A young man who has chosen farming as his life's work 
may begin to accumulate property while he is still in high 
school. By using his credit wisely he can hasten the time 
when he can operate on his own. This will aid him in 
getting started in the farming business; it will help him 
learn how to use credit wisely and how to establish him­
self as a good credit risk. 

As his program progresses, he may want to make invest­
ments that cannot be paid for rapidly; or he may decide to 
buy large pieces of equipment or breeder livestock. Now 
he is ready to look for an intermediate-term source of 
credit. 

If 
You can be sure ihat this FFA Sfar Farmer has learned how to use wisely one of today's most important 
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Farmers* Need for 
Intermediate-Term Credit 

Farmers often need credit for capital purposes that could 
be repaid over a period of two to seven years. Only re­
cently nave lenders realized that neither short- nor long-
term credit fully filled this need. Short-term lenders have 
adapted their policies to meet these needs; qualified farm­
ers can now obtain the types of credit best adapted to their 
needs and repayment ability. 

Purposes: Necessities, Needs and Wants 

The purposes for which farmers borrow money have 
much to do with the profit they make by using credit. 
Lenders, likewise, consider some purposes more sound than 
others: quite often their decision to make a loan hinges 
on whether it is for a productive or non-productive pur­
pose. Generally farmers are able to qualify for a greater 
amount of credit for livestock or crop production than 
they can for such purposes as refinancing old debts or buy­
ing things that will not produce income. The reason is 
obvious. In one instance, the loan enables the farmer to 
produce income; in the other it does not, within itself, 
increase income or contribute to increased profits. 

For ease of analysis, we may well divide the purposes of 
loans into three classes—"necessities," "needs," and "wants." 

Under "necessities" we would list things which are re­
quired for financing the year's operations. Sound loan 
policy requires that these "necessities" be provided first, 
before credit is used for any other purpose. 

"Needs" are those purposes which, though not direct 
costs of producing any specific crop or livestock, are farm 
operation items which eventually must be met. 

Under "wants" we would list those things which the 
farmer can easily get along without and which do not con­
tribute directly to profitable operation of the farm busi­
ness. 

Here are some items for which farmers borrow money 
on a short-term basis: 

Seed 
Feed 
Fertilizer 
Labor 
Fenr . 
Repairs 
Refinancing debts already owed 

Farm equipment 
Tiling and draining 
Terracing 

Digging Ponds 
Feeder or grazing cattle 

Breeding stock 
Dairy animals 
Repairing house or farm buildings 
Home appliances 
An automobile 
Taking a vacation 
Medical care 
Education of children 

Which of these items are "necessities".'* Which ?j:e 
"needs"? Which are "wants"? You and your classmates 
may find it interesting and profitable to decide. 

"Success in operating a farm depends, to a large extent, 
upon the farmer's ability to have operating funds on hand 
when he needs them." 

Remember that statement made in the opening para­
graph of this chapter? We repeat it because it has so 
much to do with the subject we are dealing with here. A 
good farmer is careful to see first that he has sufficient 
credit for the "necessities" he must have to operate his 
farm profitably. He does not first use up his basis for 
credit for "needs" or "wants"; he would run the risk of 
not having enough credit available for "necessities." 

Look again at the list of items, above, for which farm­
ers may borrow on a short-term basis. There are several 
items that involve capital investment. Whether or not 
borrowing for this purpose should be on a short- or 
intermediate-term basis would depend upon the farmer's 
repayment ability. If more than two years are needed to 
repay, then the farmer might be better financed with an 
intermediate-term loan. 

Sources of Short- and 
Intermediate-Term Credit 

A farmer desiring short- or intermediate-term credit has 
several sources from which he may borrow money. The 
wise farmer selects the source that he believes will give 
him the best service during bad times as well as good 
times. Hammonds and Tabb, in their book "YOUR FARM­
ING PROGRAM," advise young farmers to consider: 

"1. Where you will likely want to continue to borrow. 
Start doing business where you want to build up 
your credit rating. 

"2. The terms of the loan offered you: 
(a) Rate of interest and other costs. 

(b) Whether the notes are discounted (that is, 
whether interest is subtracted from the amount 
of the note). 

(c) Whether you must pay interest on the full 
amount for the entire time of the loan or pay 
interest only for the time the money is used. 
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(d) Whether payments can be made on the loan 
before the date of maturity. 

(e) Whether the time of the loan is long enough to 
permit you to pay of] the loan when it falls due. 

(f) The security required." 

Following this advice, progressive farmers "buy" their 
credit just as they would buy other articles, such as a plow, 
a tractor or a herd of cows. They want to obtain credit 
that is useful and profitable to them. The following are 
common sources from which farmers may obtain their 
short- and intermediate-term credit. These sources cannot 
be discussed in much detail here, so you may want to 
broaden your knowledge of this subject by studying the 
sources of credit in your own community. 

Merchants and Dealers 

In some communities considerable credit is extended to 
farmers by firms selling farm supplies such as fertilizer, 
seed, fuel, provisions and the like. This is called "merchant" 
or "dealer" credit. 

In obtaining this type of credit, there is usually no writ­
ten agreement to support the transaction. The farmer 
simply buys his supplies "on time" and pays the "time" 
price. This means that the dealer does not charge interest 
on the money but rather he usually charges an increased 
price over that charged when a cash sale is made. Even 
though this type of credit ordinarily comes rather high, 
some farmers are willing to pay the price because: 

1. It is convenient. 

2. The funds are expected to be repaid in a few days. 

3. They neglect to figure the cost. 

4. Credit cannot be obtained elsewhere. 

Merchants and dealers sometimes extend credit for 
longer periods of time, occasionally up to two years or 
more. Tractors and other items of farm equipment are 
often sold on this basis, the dealer taking a "title retention 
note" or a "conditional sales contract." These types of 
legal instruments usually provide for the dealer retaining 
actual title to the equipment until it is completely paid 
for. Many farmers feel that they lose their ba ••gaining 
power when they are obliged to purchase from dealers who 
also do the financing. When farmers go to a lending 
agency, give a note for the amount they want to borrow, 
pay an agreed interest rate and then take the cash and 
"shop around" they are exercising good business judg­
ment and are thus able to buy machinery for the "low 
dollar." 

Commercial Banlcs 

The extension of bank credit to farmers varies widely 
from place to place, depending on the extent of local bank 
resources and the attitude of the management toward fi-

To harvest or plant crops at just the right time, farmers use great 

amounts of credit for labor saving machinery. 

nancing agriculture. Many banks, particularly those located 
in the smaller cities and towns, take an active interest in 
financing the short-term needs of farmers. A few banks, 
some even in the larger cities, employ a man with an agri­
cultural background to help them serve farmers. 

Money loaned by banks is obtained principally from 
their depositors. This means that banks must fit their 
financing program to the possible demands of their de­
positors for funds. 

Interest rates charged by banks vary widely by areas and 
depend somewhat on state laws. Generally speaking, 
though, the rate of interest runs from 6 to 8 percent on 
short-term loans. Large farm operators who periodically 
use sizeable amounts of credit are sometimes given lower 
interest rates than small borrowers. 

Some banks prefer to make loans only for periods of 
from 90 to 120 days but many are willing to finance farm 
operations right on through to marketing time. The banks 
which follow the latter policy are the ones which are ren­
dering the best service to agriculture. After all, farmers 
are interest̂ ^d in obtaining credit that is geared to fit their 
needs, and bankers interested in serving farmers recognize 
the importance of setting up farmers* loans on this basis. 

"Small Loan" Companies 

Several states have laws permitting small loan companies 
to charge 3 to 3V̂  percent a month on loans under a cer­
tain size, usually $300. The result is that such loan com­
panies, often called "finance companies," have materially 
expanded their services until they now have offices in most 
towns. It takes very little calculation to figure that this 
type of credit is costing tiie farmer from 36 percent to 
42 percent a year for the use of his credit. Farmers, who 
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do business with these concerns, neglect to make full in­
quiry as to the loan terms and cost, or they are unable 
to obtain credit elsewhere. 

individuals 

Most every community has certain individuals who ex­
tend credit from their own savings. Retired farmers or 
businessmen, landlords, persons with considerable wealth, 
or quite often members of the family are included in this 
group. This is not a dependable source of credit because 
too many things can happen to the individual—he may 
die; he may run out of funds; or he might suddenly de­
cide to use his money for something else. Interest rates 
charged usually follow rather closely the rate prevailing 
in the community. Maturities range all the way from "one 
day after date" to several years on larger amounts or on 
real estate loans. The "one day after date" note, or "de­
mand" note as it is sometimes called, means that the lender 
can demand payment any time he wants to. He is thus 
allowed to set the maturity or "call" date at will, without 
giving prior notice to the borrower. A young farmer may 
"get a start" by borrowing from members of his family. 
Even though the relative may not need to have the money 
repaid very soon, the important thing is to pay it back as 
soon as possible and develop the habit of handling credit 
in a business-like way. A promissory note should be given 
so both the lender and the borrower understand the terms 
of the loan. 

Credit Unions 

In many large corporations and industrial concerns, the 
employees band themselves together to form a credit union 
which may be organized either under a state or a Federal 
charter. The purpose of the credit union is twofold. 

1. It provides a means of employees' saving by invest­
ing in shares and receiving dividends on them. 

2. It enables employees who need additional funds to 
borrow from the credit union. 

Since the interest rate is ordinarily quite reasonable, em-
ployeees often find it more profitable to borrow from their 
own credit union than purchase goods "on time" from 
dealers and merchants. 

Although most credit unions are located in cities, a few 
serve rural members including farmers. The interest rate 
charged by a credit union is ordinarily somewhat higher 
than is paid at a production credit association, for in­
stance. Farmers who use large amounts of credit that can­
not be repaid quickly, prefer to borrow from lenders that 
are able to make loans at a lower interest rate than do credit 
unions. 

Farmers Home Administration 

The Farmers Home Administration is a government 
lending agency in the United States Department of Agri­

culture. It is required by law to make loans only to farm­
ers who do not have the basis for adequate financing on 
reasonable terms from commercial banks, production credit 
associations, Federal land banks or other lenders. Loan 
funds are appropriated biennially by the Congress and 
all loans are supervised. FHA loans are not intended to 
provide permanent financing for those who can get credit 
from other sources. 

The Farmers Home Administration makes both short-
and long-term loans. Its short-term loans for operating 
purposes and for meeting emergency situations in disaster 
areas may be made for as long as seven years. 

When you need money for your farm business or your farm home, 

you will be able to save by getting your loan from a lender which 

charges simple interest on the outstanding balance. 

Production Credit Associations 

A production credit association is an organization of 
farmers, who, through cooperative effort, obtain short- and 
intermediate-term credit at a reasonable cost to carry on 
their farming operations. A production credit association 
makes loans only to farmers and stockmen. It is oper­
ated by farmers and stockmen for their mutual benefit. A 
farmer who can qualify for membership in a production 
credit association is assured a permanent, dependable source 
of credit adapted to his needs as long as he maintains a 
sound basis for it. 

Production credit associations obtain their loan funds 
from Federal intermediate credit banks. They thus have 
access to money markets all over the country. The 12 
Federal intermediate credit banks in the United States be­
gan operation in 1923 under provisions of the Agricultural 
Credits Act of that year as "wholesalers" of credit to lend­
ers making loans to individual farmers. In less than 40 
years they have obtained more than $45 billion of loan 
funds through the sale of debentures on the money markets 
of the country. This experience has proved that funds 
obtained in this manner are available in bad times as well 
as good. Production credit associations are permanent 
sources of credit operating under Federal charter, author­
ized by Congress in the Farm Credit Act of 1933. They 
zre subject to Federal examinations. 
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Loans are adapted to each individual farmer's needs. 
Farmers serve on the association's loan committee. They 
are able to adapt loans to the individual borrower because 
they themselves are farmers and understand the use of 
credit on a farm. 

Each farmer who borrows from a production credit asso­
ciation becomes a voting member and stockholder. All the 
voting stock is held by these farmer-members, who elect a 
board of directors at the annual meetings of stockholders. 
Each farmer who borrows owns Class B or voting stock 
in the association equal to $5 for each $100 he borrows. 
This stock can be used over and over again, year after 
year. Collectively, the Class B stockholders own all the 
voting stock, but each member has only one vote regard­
less of the amount of stock he owns. 

When production credit associations were first organ­
ized in 1933 and 1934, the Government invested in Class 
A or non-voting stock to provide them with beginning 
capital. Since that time, farmers have increased their 
ownership in the associations so that now nearly all PCAs 
in the United States are wholly farmer owned. As pro­
vided in the Farm Credit Act of 1956, the associations 
have been buying the Federal intermediate credit banks 
from the Government by retiring the Government's invest­
ment in these banks. 

When an association accumulates enough reserves to 
take care of possible future losses, it may then pay divi­
dends on both the voting and non-voting stock. After 
any declared dividends have been paid, any funds remain­
ing may be distributed to the borrowers in patronage 
refunds. 

How to Obi-ain a Production Credif-
Association Loan 

In this detailed explanation of how a farmer goes about 
arranging for his short-term credit requirements, we are 
using a production creJit association as an example. In 
obtaining a loan from other lenders some details may be 
different, but all the essential factors are included in this 
example. 

Making Application 

You make application for a production credit associa­
tion loan with an association representative on the farm, 
or at the PCA field office. When members of such youth 
groups as Future Farmers of America or 4-H Clubs apply 
for loans, a representative of the association meets with 
the group and helps each member prepare his application. 

Your application for a loan will contain all essential 
credit information. This is considered carefully by the 
association's loan committee. As an example, turn to page 
26 and look at the application of Smith and Helen 
Hughes for a loan of $4,406. Notice that several impor­

tant things have been said about their farm business: (1) 
what they own; (2) what they owe; (3) their net worth; 
(4) their crop program; (5) amount of credit they need 
and the purposes for which they will use it; (6) their 
plan of repayment; and (7) information about the amount 
of insurance they carry. All of this information appears 
above the signatures of the applicants, Mr. and Mrs. 
Hughes. 

Preparing Field Report 

The field report (page 27) contains credit informa­
tion which has been developed by the person who has 
taken the application—in this case. Jack Armstrong. Here, 
the representative, Armstrong, records important credit in­
formation about the applicant and his family. He describes 
the farm which Hughes operates, and enters values of 
property to be used as security for the loan. The field re­
port also has a statement of estimated income and expense 
which represents the combined thinking of both the ap­
plicant and the PCA representative. General credit infor­
mation is shown under Item 9. Armstrong obtains this 
information either by talking with Hughes in the field 
office or by visiting the farm. A farm visit is always made 
on loans to farmers who are coming to the association for 
the first time. Thereafter, loans are usually closed without 
another visit to the farm. Field representatives keep them­
selves informed about each member's business through 
their annual farm visits. They can thus do a better job 
of financing the members. 

Credit Factors Considered 

Final decision on an application rests with the loan com­
mittee. This conmiittee is made up of two directors who 
are farmer members and the manager. Two of these three 
members must be present to provide a quorum. An appli­
cation can be approved only by unanimous approval of the 
committee members present. 

In deciding whether a loan should be made, the loan 
committee considers five credit factors. Taking the Hughes 
case as an example, let us consider these five factors and 
examine the information which the application furnishes 
about them. 

1. The Man. Item 3 of the field report (Form 203A) 
headed "The Man and Farm Family," provides facts con­
cerning their reputation for honesty, their ability as man­
agers, and other important information about their health, 
cooperation, credit record, age, number of children, how 
they were able to accum jiate the property they now have, 
and an estimate of the current value of any real estate they 
may own. 

2. Financial Position and Progress. Item 2 of the ap­
plication furnishes most of the information that is needed 
on this credit factor. It shows that the Hughes' have a 
net worth of $19,739. We arrive at this figure by sub-
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CREDIT FORM PCA-Z02 (REV. 0-01 > LOAN APPUCATION 
.PRODUCTION CREDIT ASSOCIATION. 

PC* CODE tOAN NO. AMOUNT IMMEDIATE DISCOUNT 

NBme(a)_ 

2. Pnrtnff.v, Utcyia 
Smith and Helen Hughes 

.RouteJL In- Uno .County. State nf Kentucky _TeI. No.J513fi. 

r INANCIAL STATEMENT A U ASSETS 

Cash Value Life Insurance 

Note* and Account* Receivable 

Stock Chnied in PCA "A" Siare* . "B" Shares_20_ 

Stocks and Bonds (Market V«T..»> F a r m B t i r e a u 

Outside Business (Except Real EstMe) 

Cash on band or in Bank 

Tract 

Tract 
U 

Tract 

_TOTAL QUICK ASSETS. 
Title in Smith and Helen Hughes 
Survivorship (Yes?H6) Acre* 6 5 

"Htle 

Survivorship (Ye»-No) Acre* 

Trar-tl Title in 
lU Survivorship (Yes-No) Acre* 

Title in 

Survivorship Clause (Ye»-No) 
(Indicate Life Estates. Real Estate Purchased tmder 

contract, kind property in Tract IV) 
Total Value Real Estate 
TOTAL ALL ASSETS 

100 

025. 

17,'•ao 

7,500 

7,500 
2t.930 

FINANCIAL STATEMENT A U LIAtlUTIES 

Chatte l M o r t g a g e s 

P.C.A Farmers •Due 3 - 1 1 - 6 3 

Orig. Amt. $. 

Holder 

2,000 JVdd. Advances $ _ 6 0 0 _ 

Due 
Orig. Amt. $ 

Title Retention Note* 
HM.t., Universal Auto Co, 
Item(s) Co.r..r.^ TrUCk 

jL)ate Contracted. 

_Du„ Demand 

Orig. Amt. $ ] ,na5 
Personal Notes 

Holder 

JDate C o n t r a c t e d 2 = 1 5 ^ L 

J>ue 

Orig. Amt. $_ 

Holder 

J}a te Contracted. 

Due 
Orig. Amt. $_ J7ate Contracted. 

List Open Accounts, Past Due Taxes. Judgements, e t c 

Life Ins. Laan(*) 

Past Due Cash Rent $ 

Current Liabilities of Outnde Bunness. 

J t E. Int. $_ 

TOTAL CURRENT LIABILITIES. 
Real Ertata Mortgaga* 
HnM..- Fed. Land Bank v , n«, 1978 p . tJ 
Tract_Or ig . A m t » 3 . 8 0 0 Cnntr'J 1 9 5 8 

Holder .Yr. Due Rate_ 

Tract Orig. Amt. $ Contr*d_ 

Holder .Yr. Due 

Contr'd. 

J l a t e _ 

Tract Orig. Amt. $_ 

Tract IV—Other Real Estate. 

Total Real Estate Indebtedness. 

TOTAL ALL LIABILITES. 
NET WORTH 

866 

1,085 

1.951 

1/2 
3,2»0 

3,240 
5^191 

19.739 

37 

on 

37 

M. 

00 
37 

63 
3. ( a ) Insurance: Life $. 

BuiI<Eng* f 5 . 0 0 0 
s,nnn .BeneEciary— 

(b) Notes endorsed or guaranteed for others $_ 
.Auto Liability $ - 1 0 - 2 0 

-Chattels » 6 . 0 0 0 

-Farm Liability $_ 

-Ever in Bankruptcy?-

4. 

X 

X 

Crops 

S£5t 
1/2 
1/2 
1/2 

Ecrowing or to b e grown on land operated, including those cultivated b y others, ( X ) those t o b e 

Tolsl 
Aens 

75 
23 
37 

Klodof Crop 

Com 
Wheat 

Alf.EClover 

Harrr. 
Tsar 

1963 
1963 
1963 

Est.YIsId 
PsrAcr* 

60 
20 
2T 

NamsofFsnii 

Gibbs 
Gibbs 
Gibbs 

X Afrt. 
Skirs 

TotsI 
Acrst •and of Crop 

m o r t g a g e d . 

HMmst 
YMr 

Eit.YIsId 
ftrAers NsiMOf h t m 

S.Dstts 

Now 
Now 
Now 
<t-15 
5-1 
5 -1 
6 - 1 
9 - 1 
1-1 
2 - 1 

PsrpoMS <a Lota ssd Sosrcs* of KspsriMiif 

To Pay PCA BaL Prin. * 8 6 6 . 3 7 Int. $ 1 0 3 . 6 3 

L S F * 2 5 CBS$125 C U $ 4 6 ( ) 
Pay Universal Auto Co. 
Clover seed 
Buy UO s h o a t s . 1/2 i n t . 
Sale o f 39 h o e s . 1 /2 i n t . 
F e r t i l i z e r $500; seed c o m $50 
Fuel $500; Supplement $500 
Buv rotarv hoe 
Sale o f 60 hogs and hoes purchased^ 1/2 i n t . 
Sale o f increase 3 sows and 5 g i l t s ^ 1/2 i n t . 
Sale o f increase 12 sows, 1/2 i n t . 

TOTAL AMOUNT APPUED FOR $ 

Anioufit OT 
Advanc* 

970 
196 

1,085 
50 

300 

550 
1,000 

ifSB 

HtUOB 

EtHiMtsd 

750 

1,500 
1,000 
1,500 

«»,750 

OtifstandlAg 
ttUncm 

2 .601 
1,851 

3.656 

We authorize. Jto exercise our voting rights and to perform any other ti^nsactions in connection with our investment 
with the wt«ociation. The representationa and authoiizations printed on the reverse side hereof, w ^ c h we have read, are included herein b y 
reference. 

Date M a r c h 5 1 9 6 . ^ Signed £nfJ^:S>^Mi:<^fJA.*^ Signed. 

Date of last farm vie* H - l ? 

Application apptoved-
LC OotlK Atit2iorit7 

-196 ?. . Loan to matur* 3 - 5 — 

.I96._for$-JtlML 

• 196tt . Amount to be insetted in additional advance datise <_ 

— s u b j e c t to the following requirements:: 

Ex^Coninj. £x.Co(oi&. Sec'y-Trea*. 
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CREDIT FORM PCA-203B (REV. S^SI) 

THE MAN AND FARM FAMILY 
I. Name Smith Hughes 

FIELD REPORT 

-Age . 38 -Wife. Helen 
yrfc f a n n i n g — i i i ^ r e j e n t farni.§_!!!2i_tlu» county__25__fonnet ly "•'•^-^ A s h l a n d 

State o f _ _ K Z i 
2. Name 

-Lives on farm (Ye» O N o D ) Farm Help • 

Age 

Family:. 

_ W i f e ^ 

-thia county- -formerly resided. 

JUve* on farm (Yes D No Q ) Farm Help - Family:. 

FARMERS _PCA 

-Age 32 J)ependents_2:__ 

^County 
JliredL 

- A g e - J)ependent« 

Ji iredi . 

yrs. farming present farm-
State of _ 

3 . (Management, experience, credit record, cooperation, health. .. .- ) M a n a g e r i a l a b i l i t y i s S a t i s f a c t o r y . 

perienced hog producer and dairyman. Property acquired through their own efforts. 

.County 

lives economically,, are cooperative and work hard, 
and others. 

Ex-
Family 

Have good c r e d i t record with a s s o c i a t i o n 

if 
1% 

k 

4. THE FARM Reasonable cnrrent value . $ 750Q. .A. $_ ^. $-
Farm in.-.f;»... On county road one mile northeast from the town of Utopia. County of Uno. bounded 

on the North by Webb» on the east by Johnson, on the south by Stone and on the west by 
Miller. 

App'l R>nf. 1 7 3 A. F^m Wm. Gibbs .Basis of g...*.! 5 0 - 5 0 G r a i n and l i v e s t o c k 
App'l Rents. 

App'l Rents-

-A. Front. 

-A. From. 

-Basis of RentaL. 

.Basis of Rental. 
Pn>ductivity and type of land; condition of i...!u;„^. Rol l ing land i n f a i r S t a t e o f product iv i ty . 

f e r t i l i z e d . Produces good grass and legumes. Ample b a m room and dairy equipment. 
bu i ld ings i n good r e p a i r . Fences a l l new. 

Limed and w e l l 
£11 

5. Have courthouse r e ^ estate records been «̂ '̂~̂ »̂̂ > y o g If i.»f>vf.l. inJ;r.t» ;nfnrTri»>;.x.i giu^n ;f̂  f:..»n.-;»1 rt«t>,infn» r>l»t;v» tn »;tl>(«), 

survivorship clause(s) or debts(s) to be incorrect, explaini 

PROPERTY TO BE GIVEN AS SECURITr TO THIS LOAN 

Livestock on hand: Br. $ 5 f l0 

Equipment on hand $ ' » ° ° V 
-Fr. $ 250-

-• to be purchased $_ 

_. to be bought: Br. $ 

Auto(s)—Trucks $ -
-Fr. t 3 0 " -Total $ l , f i 3 0 . 

Stored commodities to be sold and applied on loan . 
F»j 1/2 -3g000 bu. c o m 
R. E. to be moitg. A. value $ . 

-Total > 7 , R B n 

-Total $ 

.other collateral -

prior lien $ -Ins. on BIdgs. $_ 

STATEMENT OF INCOME A N D EXPENSE—AFPUCANTS SHARE ONLY 

inconis FfQfn 

Dairy Prod.. 

Cattle 

Hogs 

Lambs. Wool 

Poultry 

Com 

Wheat 

Soybeans. 
Cotton 

Tobacco. 

Outside Inc.. 

Total Inc. 

Incoffls Pravfoes 
12 Montia 

BKmsfsd (ncoms 
Nait 12 Moirtlis 

2.500 
200 

4.750 

too 

7.850 

ESTIMATED COST OF OPEKATION NEXT 12 MONTHS 

Living Expenses: (Food, clothing, fuel for home, electricty, medicid services, 

charity contributions, education, recieation, etc.) 

Feed $ 5 0 0 Seed $ i S O Fertilizer f 5 0 0 I ; „ . $ 

Labor $ Tractor oil and fuel $ 5 0 0 Repairs on equipment * 2 0 0 

Custom Work $ - -Veterinary Expense $_ 

Auto and truck expense-
Livestock to be parchnsed, fed, and sold . 

Repairs on buildings and fences 

R . £ . P a y ' t s D a e 

( A ) TOTAL OPERATING EXPENSES $ . 

J l a £ S l 3 _ A m t $ 1 5 S Due 
jusaJL 
nt.$-15a-

Interest and payments o n other obligations 

Taxes: Real estate $ Pezsooal Property $_ 

Cash Rent: Due Amfc D u e _ 

J n c o m e $_ 

. A m t . . 

Insurance: Fire, lightning, cyclone $_ 

Life $ Hospitalization $_ 

.Auto $ . 

. Liability $ -

(B) TOTAL FDOED OVERHEAD EXPENSES * 8 1 6 

TOTAL EXPENSES ( A plus B) 

XXX 

2^000 
1^100 

700 

250 
30Q 

XXX 

316 

250 

250 

XXX 

5,166 

SoLrce of outside incomei. -Years of seniorityi. 

8. Analysis of credit extended during term of previous loant 
Renewal $ 8 2 0 Capital » 1 ^ 1 3 5 F . . . t . ^ $_ •Jtz. -Operating $ £M5_ 

-Repayments Made $ 1 , 7 3 4 Renewal Expected $ - 0 -
-Totai $. ?,finn. 
-Actual Renewal $_flfifi_ Repayments Expected $_ 

9. REMARKS: Explain an>thing that cannot be readily understood from information already famished in this application and field report, 
including reasons for renewal and past performance. (If tfacn iuu bccn dnrenttm of proceeds, explain a c d indicate action taken 
w i A the member.) 

Satisfactory reduction was made in loan last year which included 61135 fnr- rapirai 4 n w » -

ment and a renewal of $820 of funds advanced in 1961 for purchase of addii-ionai Hairy mwe, 

Member esqaected to pay loan balance in full but had bad luck with sows farnxtwing. Has a good 

dairy ana plenty of feed for hogs and cattle. Has a good line of equipment. While Hav 1 is 

set as the approximate date for advancing operating money, member follows the practice of 

requesting it at the times and in the amounts needed. The 65 acre farm listed in the financial 

statement is seeded down and used for pasture only. Member's parents live in house on this 

farm on Social Security income. 

Date Hflrch 5. .I96JL Sigaatan. 7' (Field RepresaUtivs) 
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rOBM . PCA 401-Ky 
Rcr. i a « 2 FINANCING STATEMENT AND SECURITY AGREEMENT 

THIS AGREEMENT, by and between. Smith and Helen Hughes 

.whose address ia U t o p i a , Route 1 , Uno -County, 

Kentucky (hereinafter called "Debtor," whether one or more) and thei. •lARHERS .Production Credit Association 

whose principal office is at- Farmington JCentucky, (hereinafter called "Lender"); 

WHEREAS, the undersigned Debtor is indebted to the Lender and hereafter expects to seek additional loans and advances from the 
Lender and desires to give security for all such indebtedness and future advances; 

NOW, THEREFORE, WITNESSETH: As security for the payment of existing and future indebtedness of the Debtor to the Lender, 
the Debtor hereby gives and grants unto the Lender a security interest in the property and goods described in the Schedule below, and fur­
ther covenants and agrees with the Lender as follows: 
1. That the statements contained in the Debtor's loan application or applications are true and correct and tha^ the proceeds of the loan or 
loans secured hereby will be used solely for the purposes set forth in such applications. 
2. That the Debtor holds title to the within-described property free and clear of liens and encumbrances and prior s?ourity interests. 
3. That the Debtor will pay when due all indebtedness secured hereby with interest, together with any rent, taxes, levies, assessments or 
other claims which are or may become liens against the said property. 
4. That the Debtor will care for and maintain the crops and property herein described in a good and hasbandlike manner and will not 
farther encumber, conceal, remove, sell or otherwise dispose of the same without the written consent of the Lender and, upon demand, will 
provide additional collateral acceptable to the Lender. 
5. That he will insure the said crops and property in such amounts and in such manner as may be rtiquired by the Lender and will pay the 
premiums therefor. 
6. That the Lender, or its agents, shall have the right to inspect the said property at any time. 
7. That, upon the death or bankruptcy or insolvency of the Debtor the entire indebtedness secured hereby shall, at the option of the 
Lender, become immediately due and payable. 
8. That, upon breach by the Debtor of any of the covenants or terms hereof, all indebtedness secured hereby shall, at the option of the 
Lender, become immediately due and payable and the Debtor hereby waives all notices and all exemptions and agrees that in the event 
this instrument be placed in the hands of an attorney for foreclosure or other legal action, the Debtor will pay all costs and attorney's fees 
incurred, and in the event the Lender pays any ren^ taxes, assessments, levies, charges or any liens whatsoever affecting the said property 
or insurance premiums, the same shall become a part of the debt hereby secured and shall be payable on demand, PROVIDED, HOWEVER, 
if the Debtor shall pay the inilebtedness hereby secured when due, including such further advances as may be made by the Lender to the 
Debtor, then this indenture and the estate and interest hereby granted in the said property shall cease and determine and become void, any­
thing herein to the contrary notwithstanding. 
9. The Debtor hereby instructs the Lender not to file a Termination Statement of this Financing Statement and Security Agreement until 
requested to do so by the Debtor in writing. 
10. It is the intention of the parties that this instrument shall serve both as a "Financing Statement" and "Security Agreement" as au­
thorized by law. 

IN WITNESS WHEREOF the parties hereto have caused this Agreement to be executed this 

^0-35 AM/gac £<yy^.....^.. 

March 5 

FARMERS Production Credit Association 
nder) 

u}Li^r^.. 

_19. 63 . , at 

(Debtor) 

SCHEDULE OF GOODS COVERED BY THIS AGREEMENT AND STATEMENT: 
1. CROPS—All of the debtor's interest in the following crops to be planted or growing within one year from the date hereof on the herein­
after described land: 

Com 

2. EQUIPMENT on the hereinafter described land: 

All farm equipment 

3. LIVESTOCK, FARM PRODUCTS AND PERSONAL PROPERTY on the hereinafter described land: 

Com 
All hogs 

4. All property similar to that listed above, which at any time may hereafter be acquired by the Debtor inducing, but not limited to, all 
offspring of livestock, additions and replacement? of livestock and poultry, and replacements of and additions to equipment and other per­
sonal property above described; and including the wool to be clipped from any sheen or goats, all milk produced by any cows, all products of 
any poultry, and all feed to be used in maintaining or fattening said livestock and poultry. 
6. All proceeds of the sale or other disposition of any of the property described or referred to under Items 1 to 4, inclusive above, and of 
any offspring, wool, milk and poultry products derived from said property, together with all accounts receivable resulting from such sales. 

All of the a'uove-described crops and property are or will become located on the farms described as follows: 

The Gibbs farm located on county road one mile northeast from the tcvm of 
Utopia, County of Uno, bounded on the north by Webb, on the east by Johnson, 
on the south by Stone and on the West by Miller. 
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tracting their liabilities from their assets. Under assets are 
shown the various items of property they own. The lia­
bility side of the financial statement shows the Hughes' 
various debts. Note that the original amount of the debts 
is shown, and the date they were contracted. This infor­
mation enables the loan committee to determine the prog­
ress the Hughes' are making in reducing their obligations. 
When passing on a loan application, the loan committee 
also reviews, from their files or other available sources, the 
applicant's progress and trends in his business over a period 
of years. 

3. Repayment Capacity of the Farm Business, Next 
to the "man" factor, the loan committee gives most con­
sideration to this factor. They are eager to see that mem­
ber-borrowers repay their loans without harming their farm 
business. It is of prime importance that farmers use credit 
in ways that improve their financial position. This is 
so important that production credit associations endeavor 
at all times to make loans that are self-liquidating and help 
the farmer run his business efficiently. 

Now look at Item 7 of the field report on the Hughes' 
application. You see that an operating statement o( esti­
mated income and expense has been worked out. By 
analyzing this statement the borrowing member and his 
production credit association are able to determine (a) 
the credit needed, and (b) how it is to be repaid. Notice 
that income from dairy products, cattle, and wheat will not 
be used to repay the loan; it will be available to pay family 
living and operating expenses. This income, plus operat­
ing funds provided in the loan, will cover all expenses 
shown in the operating statement. This is vital. The loan 
must be sufficient to cover expenses not met by unpledged 
income. This is absolutely necessary if the entire opera­
tion is to be financed on a basis that fits the needs of the 
farm family. 

4. Purpose of Loan and Basis of Approval. On the 
Hughes' application the first item under "purpose of the 
loan" is renewal of the previous year's loan balance. This 
raises the question: Is this renewal justified? The explana­
tion found under Item 9 of the field report shows that this 
member's record of performance is satisfactory. Remem­
ber in the preceding paragraph we saw that the operating 
expenses provided in the loan, together with income un­
pledged, was sufficient to cover the entire cost of opera­
tion. These are "necessities" and, therefore, are construc­
tive loan purposes. 

In addition to the renewal, another capital item in the 
loan purpose is to pay for a truck juct purchased. This 
item of equipment is considered necessary in tiie opera­
tion of this particular farm business. 

From this analysis, we see that the association's loan 
committee can determine that the purpose is sound. Now 
they are ready to examine the plan of repayment. The 
Hughes' plan calls for sale of hogs expected to bring 

$4,750. This is more than the amount applied for. They 
have the feed on hand and in prospect to finish the hogs. 
Adequate cash to carry the program to successful comple­
tion is provided by the loan and unpledged income from 
the sale of farm products. The plan of repayment, there­
fore, is sound. 

5. Collateral Offered or Available as Security. The 
Hughes' have offered a mortgage on the corn crop, the hogs, 
the equipment and the feed. (See application form. Item 
3, and field report form, Item 6.) Thus, the mortgage 
covers collateral that is to be sold to repay the loan, plus 
additional backlog-collateral to provide a margin of secur­
ity and to enable the association to take care of unforeseen 
credit needs that may arise during the period of the loan. 
Of the security back of the loan, only the hogs are expected 
to be sold. 

Closing the Loan 

As an applicant for a loan you usually sign a note 
(page 17) and a mortgage or financing statement and 
security agreement (page 28) if the loan is to be secured 
by a lien — at the time you make your application. If 
you are getting your first loan from the assvA;Iition, this 
operation may be postponed until the association's loan 
committee has approved your application. As a "first-
time" applicant you usually would not sign legal papers 
until you are assured the loan would be closed. The note 
represents the amount of money you applied for and is 
made to mature as specified on the application. The loca­
tion and boundaries of the land on which the property 
is kept, and the description of the chattels being taken as 
security for the loan, are entered directly on the financing 
statement and security agreement (page 28). The other 
information, such as witnessing the signatures and record­
ing of mortgages, is required by state laws. 

Production credit associations do not always require you 
to give a chattel lien as secujrity for a loan. If the loan 
committee decides the five credit factors are sufficiently 
strong, they will approve an unsecured loan, that is, not 
require a mortgage. In this event you will sign only the 
application and the note. 

Members of the loan committee indicate their approval 
of a loan or a line of credit by placing their initials in the 
space provided on the application. The loan is now ready 
for closing. A chattel abstract is prepared showing that 
there are no prior liens against the property offered in the 
mortgage. The association is now ready to write a check 
for the first advance. In the Hughes' case this amounts to 
$2,601. Then the association places the financing state­
ment and security agreement on record in the County 
Recorder's office. Remainder of the loan will be paid 
according to the loan agreement. If the Hughes' farming 
program should change, a different disbursement schedule 
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may be agreed upon. If advances set up in the loan do not 
prove sufficient to meet the Hufi^^s needs they may get 
additional funds by filing an "additional advance" applica­
tion and signing another note for the amount desired. It 
is not necessary to sign another financing statement and 
security agreement in the Hughes' case, as the original one 
is drawn to cover additional advances. 

Budgeting Loans 

Many loans made by production credit asociaticns are 
set upon a fully or partially budgeted basis. By a plan 
agreed upon, loan funds are advanced as needed and repay­
ments are made at the time farm income is expected. The 
Hughes' loan is an example. The budgeted loan has these 
advantages: it is well adapted to many types of operation; 
it results in considerable savings in interest cost; it elimi­
nates the necessity for making arrangements for credit 
more than once a year. 

Note: You and other members of the class may want 
to learn more about legal documents by talking with a 
county official or an attorney. Or you might invite one to 
visit your class for such a discussion. 

Line of Credit 

In the event the Hu^ hes family has an approved line of 
credit with the association, the entire transaction up to this 
point would require no more than a half hour or so. Had 
they been new borrowers who had not established a line of 
credit, the loan usually would not have been closed before 
being approved by the association's loan committee. 

Establishing a line of credit simply means that the loan 
committee has analyzed the Hughes' farm business, record 
of performance, and other credit factors. When these fac­
tors are favorable the loan committee sets an amount, called 
a line of credit, which the association manager or field rep­
resentative has full authority to disburse for designated 
purposes should the member apply for it. The line of 
credit is indicated on the loan papers and may be changed 
or withdrawn by the committee when conditions warrant. 
Most PCA loan committees meet once or twice a week, 
but during heavy lending seasons, they may meet more 
frequently. 

Repaying the Loan 

Repayments are set up to be made on your loan at times 
you expect to have income from the sale of crops or live­
stock. This does not keep you from making additional 
payments when you have the money. Production credit 
associations charge no penalty for repayment ahead of 
schedule. This encourages members to repay loans as 
rapidly as possible. This not only helps yoiu: credit rating 
but is an effective means of reducing interest cost. Pay­
ments may be made either by mail or by calling at one of 

the association's offices. A receipt is issued for each pay­
ment so that you know exactly how your account stands 
at all times. 

You may not always be able to make your repayment on 
schedule. If this should happen you should get in touch 
with your association representative promptly so that a 
substitute plan can be worked out. 

Cost of the Loan 

Production credit associations secure their funds for 
lending from private investors through the Federal inter­
mediate credit banks at rates comparable to those paid by 
other large public borrowers. To the cost of this money 
the associations may add around 2 percent to pay their own 
operating expenses and build reserves. In 1962 most asso­
ciations charged farmers 6 percent. Interest is charged 
only on the daily loan balance outstanding. 

If the Hughes' had gotten all of their advances as sched­
uled and repaid their loan as originally set out in the 
plan of repayment, their total interest charges would have 
amounted to $144.15. If they had received all the loan 
at one time, and waited until maturity to repay, the interest 
would have amounted to $264.36. You can see at once 
the advantage of borrowing on a budgeted basis and re­
paying as farm products are sold. In the Hughes' case, 
it saved them $120,21 in interest charges. 

In addition to the interest rate, most associations charge 
a nominal loan service fee. On the Hughes' loan this fee 
amounted to $25, which was included in the loan. 

Period for Which a Loan May Be Made 

Production credit association loans are usually made to 
mature at the end of the crop or livestock program being 
financed. This is usually from six to twelve months. In 
certain situations where the complete program financed 
extends over a period beyond twelve months, the loans may 
be made for a sufficient length of time to cover this longer 
period. The associations also make intermediate-term 
loans vj finance capital investments over a two to seven 
year period. Loans involving both operating and capital 
investment credit are usually made to mature within twelve 
months, with renewal of certain portions expected at ma­
turity. In such cases it is to the advantage of both the 
member and the association to arrange for financing the 
farm business on an annual basis. This will allow theiii 
to adjust the financing to changing conditions on the farm. 

Educational Loans 

Production credit associations make loans for financing 
the education of both boys and girls from farm families after 
graduation from high school. Such loans cover any costs in 
connection with an education, including tuition and other 
fees, books, room and board, and clothes. They are made 
to eligible individuals regardless of the professions they 
expect to follow after receiving their education. 
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Educational loans fjre made jointly to an eligible student 
and his sponsor. A sponsor may be a parent of the student, 
or other individual willing to share responsibility for the 
loan. The loan may be made either on a secured or un­
secured basis. A loan agreemnt is signed by both the stu­
dent and his sponsor and made a part of their loan file. 

Repayment plans on educational loans are adapted to 
each individual's situation and his ability to repay. It 
would ordinarily be expected that such a loan would be 
repaid in full within seven years. The greater portion 

would be repaid after graduation when the young person 
would normally expect to be receiving some return from 
his investment in an education. 

Factors that must be considered in making an educa­
tional loan include (1) the ability and desires of the 
stude..", (2) the arrangements for assistance and guidance 
by a sponsor; (3) the sponsor's financial responsibility; and 
(4) the student's agreemeni to repay the loan within a 
reasonable time after graduation. 
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CHAPTER II I 

FINANCING FARM OWNERSHIP 

Using LGng-Term Credil' 
Most people who buy farms need to borrow part of the 

purchase price. It is usually necessary that a loan made 
to purchase a farm be written for a long term of years. 
This is because it normally takes many years to produce 
and sell enough farm products from the average farm to 
repay the total purchase price of the farm. 

In some cases farm owners borrow to refinance existing 
debts, to purchase additional land in order to expand op­
erations and develop greater eflSciency, or they may borrow 
to erea buildings or otherwise improve the farm. Again, 
the income produced by such expenditure w.U require a 
long time to repay the investment. In order to secure 
the repayment of a long-term loan, the farmer usually gives 
the lender a mortgage on the farm land and buildings as 
collateral for the note which he executes as evidence of the 
debt. Because the average farm is durable and salable, a 
mortgage on the farm affords the lender the greatest pos­
sible security. By reducing his lending risk it permits 
him to offer the borrower a longer time for repayment and 
a lower rate of interest. 

Purposes of Long-Term Credit* 
Long-term mongage credit is needed and used to finance 

investments in land, buildings and equipment which have 
a relatively long period of usefulness. Level farm land 
with 3eer pso^ may last for generations. On the other 
hand, bteej rolling land can lose a large part of its fer­
tility and earning power in a few years. Farm buildings 

may last and remain useful 20, 50, or even more years de­
pending upon how they are constructed and maintained. 
Some larger pieces of farm .:iachinery may last for many 
years if prrperly maintained. Such purposes from which 
the farmer expects to reap benefits over a long period of 
time are well adapted to long-term credit. Most farm 
mortgage loans, then, are made for one or more of the 
following purposes: 

To buy land; 

To purchase equipment, fertilizer and livestock neces­
sary for the operation of the farm; 

To construct or repair buildings or other permanent im­
provements such as drainage or irrigation systems; 

To build terraces and make other soil improvements; 
and 

To refinance existing debts. 

While these are the principal purposes for which long-
term loans are made, there are others such as paying for 
the education of children and engaging in other forms of 
business. 

•Some of the uses of mortgage credit by a farmer can be 
illustrated by relating the experience of one farm family. 
Although the name and sequence of events are fictional, 
this story illustrates experiences typical of many farmers. 

As a young man, just married, Mr. Worth began operat­
ing a good l60-acre farm belonging to a relative. Through 
hard work and intelligent management Mr. Worth gradu-

— - - . . J— •—* "•^.»qe 
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This chart is useful in describing accurately the extent and location 
of farm land. 

ally accumulated and paid for enough farm machinery and 
equipment to operate the 160 acres efficiently. By frugality 
and with the cooperation of his wife he also managed to 
lay aside some savings in the form of cash, Government 
bonds, and shares in a local savings association. After 
some years the relative who owned the farm died. His 
will provided that the farm should be inherited equally 
by Mr. Worth and four other relatives. The other relatives 
were not farmers and each wanted his portion of the estate 
in cash. It thus became necessary to sell the farm to settle 
the estate. Mr. Worth then had to decide whether he 
should try to buy the farm he had been farming with goad 
success, or take '-is part of the estate in cash and find an­
other farm to buy, or operate as a tenant. 

Mr. and Mrs. Worth set down on paper just what their 
situation was at that time. By working out a balance sheet, 
they established the information needed to make the best 
decision. The farm they had been operating was generally 
considered to be worth $200 an acre, a total of $32,000. 
The heirs and the executor of the ectate agreed to sell for 
that amount. His inheritance of one-fifth of that amount 
gave Mr. Worth an equity of $6,400. This left $25,o00 
for him to pay in ordei to buy the farm. Kis savings. 

including his checking account, amounted to approximate­
ly $11,000. The present value (cost less depreciation) of 
his farming equipmeiit was approximately $7,500. The 
fair market value of his livestock was estimated at $6,000. 
He consulted representatives of several companies m the 
long-term farm lending business and found he could get a 
1 rg-term mortgage loan of $16,000. Ke and Mrs. Worth 
decided to take the $16,000 loan on the farm for a 25-year 
repayment period aiid to borrow $4,000 on their livestock 
and equipment for a shorter term of thxee years. Their 
total debts then were $20,000 The remainder of the pur­
chase price ($5,600) came from their savings. They still 
had about half of their savings as a reserve fund for emer­
gencies. After buying the farm they made up a new bal­
ance sheet. They now owned a farm worth $32,000, equip­
ment worth $7,500, livestock worth $6,000 and had ap­
proximately $5,000 left in their checking account and sav­
ings, making total assets of $50,500. On the other hand, 
they now owed a long-term mortgage of $16,000 and a 
short-term chattel mortgage of $4,000, making a total in­
debtedness of $20,000. This left them a substantial net 
worth of $30,500, approximately 60 percent of their total 
assets. 

After about five years the Worths found themselves in 
this situation. They had paid off the shcrt-term debt and 
had reduced their long-term loan from $16,000 to approxi-

The advice of an experienced farm lender can help you judge wisely 
the amount of debt a farm should be able to repay. 

mately $14,000. Because of a rising trend in farm values 
and because of some improvements to the farm which they 
had made, they now considered their farm to be worth 
$36,000. Additional equipment purchased and paid for 
brought their inventory to $10,000 and they had about 
$9,000 worth of livestock on hand. Paying off the short-
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term debt, increasing their inventory and the expense of 
an operation for one of the children had prevented them 
from adding to their savings. Their balance sheet now 
showed assets of $59,000 and debts of $14,000. Their 
net Vv'orth had increased to $45,000, nearly 75 percent of 
their total assets. 

The Worths now faced a new decision. A fairly good 
adjoining 80 acres could be bought for $250 an acre, a 
total of $20,000. This seemed a little high. But having 
ample equipment to operate more land, they believed their 
total net earnings could be increased materially by adding 
the 80 acres to their 160. All members of the family 
agreed. 

The oldest boy in the family was a senior in high school. 
He planned to go to college to study agriculture with the 
hope that he could return home to go in business with his 
father. 

This time the family worked out their balance sheet to­
gether. They tried to estimate their prospects for future 
earnings as well as the outlook for family expenses. They 
now had their home farm worth $36,000, plus the farm 
they intended to buy worth $20,000, plus $19,000 worth 
of equipment and livestock and $4,000 cash and savings— 
a total of $73,000. Their only indebtedness was the 
$14,000 still due on their long-term mortgage plus the 
$20,000 they proposed to invest in the 80 acres. This 
would make a total debt of $34,000. They found they 

could borrow on the combined farms of 240 acres a total 
of $27,000. This left them $7,000 short of the amount 
needed to buy the additional land. Because of expected 
expenses in sending the boy to college, they felt they 
should not dip into their savings any more but they did 
feel safe in borrowing the $7,000 on a five-year contract, 
secured by a lien on their livestock, equipment and crops. 
In negotiating their ^long-term loan they felt that repay­
ment of the $7,000 short-term debt, plus the education of 
the son, would make it difficult to pay any portion of the 
principal on th^ir long-term indebtedness for the first five 
years. They therefore arranged with the lender for a 30-
year contract, with no principal payments required these 
first five years when they would be 5 ying on their short-
term loan and college expenses for tht, oldest boy. Repay­
ment of the long-term loan would then be completed over 
a 25-year period. After buying the additional 80 acres the 
Worths had assets worth approximately $79,000 and debts 
of $34,000. Their net worth of $45,000 was now down 
to about 57 percent of their total assets. The Worths and 
their creditors agreed that stepping up their earning ca­
pacity at the time they were educating their children more 
than offset their weaker net worth position. 

While this story is imaginary, it shows how farmers can 
expand their farming operations, increase their earning 
power and improve their standard of living through the 
wise use of credit. 

Whether to buy more land to increase income and efficiency is a decision most farmers have to face. 
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Amount of Loan 

A farmer using long-term credit should make sure the 
amount he intends to borrow will not fae more than he 
will be able to repay systematically. He must consider 
what he can expect in the way of farm income in poor 
years as well as good or average years. He must take into 
account all expenses of operating his farm and maintaining 
it over the life of the loan as well as requirements for 
family living. He should consider what he wants to ac­
complish with the loan and, within his ability to repay, 
be sure that he borrows enough—but no more than enough 
—to get the job done. He should be particularly careful 
not to enter into a long-term contract for a part of what he 
needs and depend upon other credit with heavy repayments 
for the balance of the funds needed. Having to make 
heavy repayments on short-term debts while repaying long-
term debts has caused many farmers serious trouble. In 
deciding how much he can expect to repay systematically 
and without undue sacrifice, the farmer should study such 
information as the accompanying chart. This chart shows 
the fluctuation over the years of the number of bushels of 
crops or pounds of livestock needed to pay debts. Could 
you not reasonably expect similar fluctuations in the future? 

The amount of loan concerns both the lender and the 
borrower. The borrower is concerned about his ability to 
repay the loan. The lender is concerned about flucraations 
in the value of the properiy. He wants his loan adequate­
ly secured by the future value of the farm during the life 
of the loan. A lender might consider a farm worth $250 
an acre today and lend $150 an acre on the farm. A few 
years in the future the situation might change so the debt 
on the farm would amount to $140 an acre and the value 
have dropped to $125 an acre. The borrower then has 
security worth less than the amount of the debt. 

Terms of Loans 

Period of Years 

Several factors affect the length of time a mortgage con­
tract should run. The longer the term of years the smaller 
the periodical payments will be on the principal. At the 
same time, the longer the term of years the greater the total 
amount of interest the borrower will pay. This lower an­
nual cost, over a longer term of years, would be an advan­
tage to a young farmer: he normally would have many 
years of productive capacity. This would not be so with 
an older man. A man 45 years old may be near his peak 
in earning capacity. At the end of a 30-year mortgage 
contract he would be 75 and his earning capacity might 
be limited 

To the lender the characteristics of the farm offered as 
security are important in determining the length of time 
the contract should run. A farm of deep, fertile, durable 
soil, located in a community of similar farms and having 
reasonably new, well construaed and well maintained build­
ings, will permit the lender to contract for a longer term 
of years than would a farm of limited fertility, subjea to 
natural hazards of erosion, overflow or other soil deple­
tions, especially if the buildings are of poor constmaion, 
quite old or obsolete. 

Interest Rate 

The rate of interest on long-term mortgage loans varies 
considerably, depending upon such faaors as location of 
the farm, the degree of risk and the extent of competition 
among lenders. Many lenders tend to be seieaive in the 
areas they serve. They confine themselves to communities 
where good, durable farms predominate and land values are 

HOW THE AMOUNT OF FARM PRODUCTS REQUIRED TO PAY $1,000 OF DEBT VARIES 

Years 

1919 
1922 
1932 
1939 
1948 
!958 
1959 
I960 
196! 
1962 
1965 

200 lb. 
Hogs 

30 
60 

150 
80 
22 
26 
35 
33 
30 
30 
7 
• 

iOOO lb. 
CaHle 

10 
17 
24 
14 
5 
5 
4 
5 
5 
5 
7 
« 

90 lb. 

Lambs 

87 
il2 
249 
143 
49 
53 
59 
62 
70 
63 
? 

too lbs. 
Milk 

304 
474 
781 
592 
205 
242 
240 
238 
237 
243 

9 

Cases 
Eggs 

81 
133 
235 
192 
71 
87 

106 
93 
88 

too 
7 

Bushels 

V/heat 

463 
1.035 
2.618 
1.447 

505 
571 
568 
571 
546 
495 
'7 

Bushels 
Corn 

662 
1,366 
3, i65 
1.761 

781 
893 
962 

1.004 
926 
926 
7 
• 

Pounds 
Tobacco 

3.205 
4.386 
9,524 
6.494 
2.074 
1,669 
5,715 
1,642 
1,567 
!,672 

7 
0 

Bales 
Cotton 

6 
9 

31 
22 
7 
6 
6 
7 
6 
6 
7 
• 
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subject to less fluctuation. Competition for loans among 
lenders is likely to be keen in such areas and interest rates 
low. In other areas where less desirable and less durable 
farms predominate and where risk is greater, the lenders 
either will not compete for business or they will lend at 
higher rates of interest. Local bankers and individuals are 
influenced by local conditions more tha.» by state or na­
tional conditions. The Federal land bank maintains a uni­
form rate throughout its lending area. 

In addition to the interest rate paid on his loan, the 
farmer should consider any commissions, service fees or 
other charges imposed either at the time the loan is made 
or later. Such additional charges may add greatly to the 
cost of the loan. 

Repayment Plan 

Practically all long-term mortgage loans on farms include 
in the contract a definite plan for repayment. Before the 
Federal land banks began operating in 1917, nearly all farm 
mortgage loans were made to mature in one, three or five 
years. The Federal land banks started making amortized 
loans, where a small portion of the principal was paid each 
six months with the interest payment. Now, practically all 
major lenders make amortized loans. Two general plans 
of amortization are offered. One is the equal payment 
plan. The borrower pays the same amount (principal 
and interest combined) on each installment date. Early in 

the life of the loan the major portion of the installment 
represents interest due on the unpaid balance of the loan. 
As payments are made the principal is reduced. The 
amount of interest included in each succeeding installment 
decreases and the amount of principal applied on the loan 
increases 

The other plan of amortization is the decreasing pay­
ment plan. It provides for equal amounts to be paid on 
the principal at each installment date. Interest on the un­
matured balance is added to the principal portion. The 
installments are relatively heavy at first; then, as the loan 
is paid down, the installments become smaller. Regularly 
scheduled repayments help the borrower for he knows what 
he will be required to pay at each installment date and can 
plan accordingly. The lender also benefits for he knows 
what he can expect to collect in interest and principal at 
each installment date and can plan his lending operations 
accordingly. 

The greatest advantage an amortized loan provides the 
borrower is systematic reduction of his debt, its final re­
tirement and ultimate debt-free ownership of his farm. 

Some lenders now offer other variations in amortization 
payments. These include partially-amortized, non-amor­
tized and monthly repayment plans. 

A few lenders, particularly the Federal land bank, per­
mit advance payments on amortized loans without penalty. 

Equal Payment Plan 

Semiannua! Payments on a $1,000, SVi Percent, 20 Year Loan 

Decreasing Payment Plan 

Semiannual Payments on a $1,000, SVi Percent, 20 Year Loan 

Install-
ments 

10 

15 

20 

25 

30 

35 

40 
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Install­
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10 IS 20 25 
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10 

15 
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25 

30 

35 

40 
55 
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The farmer '̂ hould select the loan repaymenv plan that fits his farm best. 
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This privilege enables the borrower to take advantage of 
good years, or outside income, or windfalls such as in­
heritances to make extra payments on the principal of his 
loan at times of his chosing. Most lenders permit such 
optional payments only after the loan has been in force 
for a certain length of ti -"̂  or ouV upon payment of a 
penalty or pre-payment piivilege fee. This restriction is 
intended to protect the lender until he »:<is recovered ex­
penses incurred in making the loan. 

Prepayment wifhout penalty is assured only when written into the 

loan contract. 

Another variation of an amortized lo'ti, though rarely 
used, is the variable payment plan. Under such a plan 
payments are geared to earnings of the farm. In years of 
substantial income substantial payments are required on the 
loan; in years of meager income smaller payments are re­
quired. This plan requires close supervision by the lender 
and involves considerable administrative expense. At pres­
ent the Farmers Home Administration is the only instim-
tional lender known to be oflFering loans on the variable 
repayment plan. 

Contract Financing 

Contract financing is one form of long-term farm financ­
ing which has been used increasingly in recent years. It is 
frequently used where the seller finances the farm he is 
selling. Under contract financing the borrower does not 

have title to the property. The seller and buyer enter 
into a contract which usually provides for a relatively small 
down payment and retention of title to the property by 
the seller until the buyer shall have paid a stipulated 
amount. The buyer uses contract financing to get hold of 
a farm when he has limited funds to invest in the farm. 
The buyer's risk is greater because he will lose the entire 
amount that he has paid into the contract if he is unable 
to meet his payments when due. On the other hand con­
tract financing is attractive to the seller because it gives 
him substantial control over the property until the buyer 
has paid substantial amounts. While the farm is under a 
contract and title remains in the name of the seller, no fore­
closure or other legal action is necessary for the seller to 
regain possession of the farm. Under a sales contract, the 
borrower or buyer should assure himself of his ability to 
meet the contract terms and should have thorough assur­
ance concerning the integrity and dependability of the 
seller. 

Sources of Long-Term Credit 

The five groups of long-term farm mortgage lenders are 
shown in the accompanying table. This table shows the 
amount of loans held by each group. 

individuals and Others 

There are two general classes of individuals who fre­
quently make farm mortgage loans. There is the individual 
who sells his farm either on a land contract or for a sub­
stantial down payment with a mortgage securing the bal­
ance. Oftentimes such a seller wishes to retire and expects 
the interest income on his mortgage to replace farm income 
as a source of livelihood. There are other individuals who 
have money to lend. These include successful business or 
professional men, widows, and others who have inherited 
substantial sums. They wish to invest in something they 
consider safe and personally can watch more closely than 
they could an investment in stocks or bonds . Before bor­
rowing from an individual the farmer should thoroughly 
acquaint himself with the individual's reputation as a 

FARM MORTGAGE DEBT OUTSTANDING JANUARY 1, 1962, BY LENDERS AND STATES 

Lender 

Life Insurance 0)mpanies -> S 86,310 

Federal Land Banks 97,414 

Commercial Banks 114,745 

Farmers Home Administration 8,567 

Individuals and Others -— 228,281 

Tbtal $535,317 

38 

(Thousands of Dollars) 

Ohio Indiana 

$147,757 

90,129 

79,167 

9,069 

148,327 

$474,449 

Kentucky 

$ 54,540 

40,317 

82,567 

13,937 

45,376 

$236,737 

Tennessee 

$ 23,929 

41,979 

64,426 

26,308 

78,190 

$234,832 
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lender, consider his age, and be sure the terms fit his re-
quirementSb 

A limited amount of credit is obtained from miscel­
laneous other sources such as county and state funds, trust 
funds established for colleges, various foundations, cemetery 
associations, orphanages and charitable institutions. The 
terms of credit available from these sources vary widely. 
Ordinarily such loans do not incorporate the service fea­
tures most farmers consider desirable. 

Life Insurance Companies 

In many areas, life insurance companies are one of the 
most important sources of farm mortgage loans. A life 
insurance company must build up a reserve fund on each 
life insurance policy it writes in order to pay claims on 
that policy when called upon. Such reserve funds are in­
vested in order to yield an income. Investment in farm 
mortgage loans is one way in which these funds are put 
to work. Life insurance companies which make farm loans 
usually have well organized loan departments staffed by 
capable people. In the better farming communities loans 
will be available from several insurance companies. Each 
will have a direct representative of the company working 
with local representatives over a rather large area. These 
local representatives may be local banks, insurance agents 
or real estate men. After an application has been filed 
with the local representative an employee of the insurance 
company appraises the farm. For many years insurance 
company loans were limited to relatively short terms. In 
recent years it has become common practice for such loans 
to be made for longer terms, especially on the better farms. 
Most insurance company loans are amortized. Interest 
rates are influenced by prevailing interest rates, the inten­
sity of competition, the durability and stability of the farm, 
and the relation of the amount loaned to the value of the 
farm property 

Banks 

G)mmercial banks invest money deposited with them to 
produce income. Most such investments are in negotiable 
bonds or short-term loans so the bank can always be in a 
position to meet demands of its depositors. A small part 
of its funds, however, may be used for long-term farm 
mortgage loans. The interest rates and terms of such 
loans vary. 

Bank loans generally, however, are made for relatively 
short periods. Should a renewal date come at a time when 
depositors need their money, a borrower may have to look 
elsewhere for a refinancing loan. 

National banks may now lend not to exceed two-thirds 
of the appraised value of the farm for a term not longer 
than ten years provided 40 percent or more of the princi­
pal of the loan is amortized during that ten years, or for 
20 years providing 100 percent of the loan is amortized. 
If no amortization payments are called for, no more than 
50 percent of the appraisec' value of the farm may be 

loaned for a period up to five years. Some large city banks 
share in loans made by smaller country banks. 

Through contacts with insurance companies some banks 
are able to offer long-term amortized loans. The insur­
ance company simply purchases the loan from the bank 
under stated conditions. 

Farmers Home Administration 

Long-term credit may be obtained from the Farmers 
Home Administration. To be eligible to borrow, a farmer 
musi: be unable to obtain adequate credit at prevailing in-
tresr rates from other lenders. Such loans by Farmers 

Home Administration are made principally for the de­
velopment, purchase and improvement of family type 
farms. The financing usually is carefully worked out and 
adapted to the needs and earning capacity of the farmer. 
The borrower receives a certain amount of counsel and 
supervision from the agency's representatives. 

The amount of credit available from this source depends 
upon the appropriation made by 0)ngress each year fnr 
this purpose. 

The Farmers Home Administration also insures mort­
gages on loans made by private lenders. Insured farm 
mortgage loans are limited to 90 percent of the fair and 
reasonable value of the farm. Most coimties in agricultural 
areas are served by a Farmers Home Administration super­
visor or representative. Loans must be approved by a local 
FHA committee, prior to approval at the state level. 

The Federal Land Banks 

The Federal land banks and the Federal land bank asso­
ciations are a nationwide system of credit institutions or­
ganized as a cooperative. They were established under 
authority of the Federal Farm Loan Aa passed by Con­
gress in 1916. For many years farmers and their organiza­
tions had needed better farm mortgage credit. Tliere is a 
Federal land bank in each of the 12 farm credit districts 
in the United States. The Federal Land Bank of Louisville 
was chartered in March 1917 and makes loans in Ohio, 
Indiana, Kentucky and Tennessee. 

How To Obtain a Federal 
Land Bank Loan 

How a farmer gets a Federal land bank loan can be illus­
trated by the experience of Mr. and Mrs. Worth. 

When Mr. Worth first decided to purchase the farm in 
which he had inherited an interest he talked with the 
manager of the Federal land bank association serving the 
county in which he lived. Together they made out an 
application on the regular form used by the Federal land 
bank. (See pages 40 and 41.) 

A Federal land bank association ' ̂  a cooperative owned 
entirely by those farmers who have obtained Federal land 
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rXB 4-201 ( t e v . 9-62) 

APPLICATION NO 051525 

APPLICATION FOR LOAN 

.F.L.B.A. nf Spr ingvi l le , Indiana -Loan No.. 
(To be mltd in Dy FLBA) 

Source: Advertising Personal Contact Direct Mail FLBA MemberJL FLBA Former Member Other_ 

Ned and Mildred E. Worth 
Nunc of Applicant and Spouse (If tijicle or widowed, so stat«) 

Rt. #3. Hayberry, Indiana 
Hayberry 
731-626t> 

Name of Applicant and SpouM (If tingle or widowed, so state) Address Telephone 

hereby apply for a loan from THE FEDERAL LAND BANK OF LOUISVILLE, through the Federal Land Bank Association above 

named, in the amount of y 16.OOP Payments to become Him Hay 1 and November 1 
(Uontbsl 

_County_ Penn _Twp. or nuf Davidson A. DESCRIPTION AND LOCATION: Rtat̂ . I nd i ana 
I (we) offer as security a first mortgage on the real estate described as follows: 

The SE quarter of Section 10. Township 2U South. Range 12 West. Iving eas t of the 
COPY OR ATTACH ACCURATE DESCRIPTION 

(Attach plat or tracing of photo only if manager is not making the appraisal) 
Hayberry and Springvil le Road, which road i s known as Sta te Road No. 15. containing 
160 acres , more or l e s s , but subject t o a l l l ega l highways. 

Containing___160 acres, located § miles sou th fj-om HaybeiTy , on public road 
(Direction) (Nearest Town) 

Indiana #15 Blacktop miles to 
(Name or Number of Road) (Name or Number) 

right-of-way to the property. Title is now in name(s) nf E s t a t e o f He red i th Wil l iams 

to be in name(s) >.f appl icants j o in t l y 

-Highway. I (we) (have—have not) title to 

(Same—Applicants Jointlj—Etc ) 

B. MINERALS AND TAXES: 

Mineral rights (|)0CK—bave not) been sold D; leased D — Coal D; Others Q; — AH D Part Z 

Depth of vein 1 ; thickness of vein I Is subsidence a hazard? Yes • NoD- Annual real estate taxes 

on this farm ? 390.00 Land (JK~is not) located within an Improvement District-

Unpaid Bonded Debt ?_ 

(Name) 

-. Amount of annual assessments $ Z Are there flowage easements on this 
farm? Yes D No S 

C. PURCHASE TERMS OF FARM: (We acquired or are about to acquire this property in the following manner:) 

Aequlfcd 

1957 

Acras 

160 

AcQulrsd From 
( I I ReUtir* S U M Ralatlon) 

Estat(» o f Mprv»rli1-h WiHiarn" (l"1''l '») 

ln:ttflt<d 

6»'»00 

O s h 
Parment 

9,600 

or 
Contract 

16,000 

Trtdo 
Valuadat 

ToUl 
PurcJita, 

39,000 

I have made improvements on the property valued at $_ _, described as follows: ^""^'^ purchas ing^ 

D. PERSONAL STATEMENT: 

I am a native of_ Indiana _and (am-^(^3SSh) a citizen of the United States; am ^sisetK-married). 
(State or Counlrr) 

My ggp 36 ; age of spouse__3tt-^—; number of children ̂ _y___; ^ boys "g"^ 1 3 . 8 and 2 gĵ js 

aged- 1 2 , 10 _ reside at home. My actual residence is now at_ on t h i s farm 

'» ~ miles from this property. This land is farmed p e r s o n a l l y 

-which 

_, and 
(Persoiia)lj —Tliroux)i an SvnX —Tenant) 

4^t-i3 not) rented or leased for a term of =—years; cash $ r ; crop share I (ant—am not) 

an officer, director or employee or a member of the family of an officer, director or employee of any of the Farm Credit Banks or 

Federal land bank associations in the Four th Farm Credit District. If so, explain: 

I ^attt—am not) liable on other 

Federal Land Bank loans:. 
(Name of bank. JtaV. >?n number, amount of loan) 
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E. FINANCIAL STATEMENT: D Joint financial statement of husband and wife. 
(Attach separate statements of other applicants—Form FLB 4-201-A) 

ASSETS 
Present market value of this farm 
Present market value of other farms 
Present market value of other real estate. 
FLBA and/or PCA stock 
Farm products for sale 
Feed and supplies _ 
Livestock: 

No. Kind 
No Kind 
No Kind 
No 

32.000 

Kind-
Farm Equipment: 

Cash on hand and in banks 
Salable stocks and bonds 
Notes and accounts receivable (good) 
Other assets (describe) 

6.000 

-$ 7,500 

y 2.000 
I 9.000 

• ? 

• 9 

TOTAL ASSETS 9 5 6 . 5 0 0 

Contingent liabilities:-

LIABILITIES 
Liens on this farm: <if FLB loan, show loan number) 

Held by Contract t o purchase |_ 
Held by. 
Held by. 

4/5 interest this farm ^ 25^600 
-?-

Balance due on purchase (contract) $_ 
Delinquent taxes on this farm $_ 
Judgments, mechanic's liens, etc $_ 
Liens on other farms _ _ .$_ 

Liens on other real estate _ $_ 
Chattel Mortgages: 

Held by — - $ -
Held by $-

Notes secured by other pers. prop $_ 
Unsecured notes $-
CCC Storage Facility loans (bin, crib, etc.) $_ 
Other taxes and interest due $_ 
Open accounts I -
AU other liabilities: 

TOTAL LIABILITIES 
NET WORTH 

.9 25,600 
% 30,900 

None 

Crop base allotments: Tobacco-

Income from other sources: 

. Cotton- . Wheat- . Other. 

None 

Insurance carried on permanent improvements •timngTi Farmers Mutual VCOuntyJ 
Acent 

(No Yn I 

18.000 
(ToUlAmLI 

Main dwelling $ 10,000 -; Bam T 6,500 .; Others f: 1,500 garage, t o o l shed - Homeowners 
comprehensive l i a b i l i t y 

F. PURPOSES OF LOAN: (Indebtedness to be paid from proceeds 

RKME o r CREDITOR 
M:,». Hot* 

or Acet. 
Amount 
of Dabt 

of the loan). 

OaUDobt 
Incumd Purpoio of Dibt 

Amount U 
boptM 

« 
( 
% 
% 

To purchase__J6fi acres of land (to be—XMXHSQg) included in mortgage > 15 ,,200 
To provide for buildings and other improvements on security (new dwelling—attach form FLB-4-267> $ 

(If to construct new bam, outbuildings or to remodel cr repair existing buildings, describe as to kind, size, 
foundation, roof, etc.) Estimated Cost $ 

Other purposes (describe) .-$ 
To purchase stock in Association and pay Icin expense $ §52 

Total (must equal amovnt herein applied for) - 9 1 6 . 0 0 0 

I agree to carry at least the amount of insurance requir-o by the bank and further a^ee to forward and assign the policies to the 
bank to be held during the life of the loan. If I fail to i ' lish the insurance by the time the loan is ready to be closed, the bank 
may place the insurance and deduct the premium therefo. from the loan. It is understood that approval of this application, if 
granted, may be withdrawn at any time before said I ;an is made without any liability to me on the part of said bank. 
This application is executed in duplicate and either copy may be treated as the original application; if accepted and a loan grranted 
1 ereon I agree to furnish at my expense, an abstract or other evidence of title to the real and/or personal property offered as 
security for said loan, acceptable in form that will show the title perfect in me and the mortgage securing said loan a first lien 
on the property described. Said abstract or other evidence of title shall be considered s. part of the security for said loan and shall 
be retamen by the bank until I have paid said loan in full, or in the event said loan is not completed, until all expenses in connection 
with the application therefor shall have been paid, i agree to pav all fees for recording such instruments as are necessary to the 
loan. I hereby apply for membership and agree to purchase stock in the association tn'ough which the loan is closed, to the extent 
of $5.00 fo • each $100.00 loaned by the bank. I agree that the cost of the stock may be deducted from the loan. If title to the 
security it held jointly, said association (is—is not) hereby directed to issue said stock to said joint owners with right of survivor­
ship; and authority is hereby given Ned Worth to act for and on behalf of the other joint 
owner(s). 

(Sirnitiirtx of Ari'licint^t 

n„»^ August 1 , 1957 WITNESS:. fiJ . U? • 3- TUU^^SL. 
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bank loans through it. The Federal land banks in turn are 
owned by the Federal land bank associations. Anyone ob­
taining a Federal land bank loan purchases stock in the local 
Federal land bank association in an amount equal to 5 
percent of his loan. The association, in turn, purchases this 
same amount of stock in the Federal land bank. When Mr. 
Worth obtained a Federal land bank loan of $16,000 he 
purchased stock ia the amount of $800 in the association. 
The association then purchased an equal amount of stock 
in the land bank. When Mr. Worth's loan is completely 
paid oflf the land bank will refund this stock to the asso­
ciation and the association will refund it to Mr. Worth 
When earnings of the Federal land bank and the land bank 
association permit, Mr. Worth will receive dividends on his 
stock. 

Farmers serve on the association's loan commitfee 

fo approve Mr. Worth's application. 

The members of the association elect the directors at 
their annual meeting. The directors elect the association 
officers including the manager, who also is an employee. 
He has active charge of the office, meets and consults with 
farmers wanting loans, assists them in preparing applica­
tions for loans, brings their applications before the asso­
ciation's loan committee and follows through all the steps 
in making the loan. He also services the loan after it is 
closed. Should unforeseen developments prevent the farm­
er meeting his regular payment schedule, the association 
manager works with him in developing a solution to the 
problem. 

The association pledges its assets for the payment of each 
loan it makes by endorsing each loan. An agreement be­
tween the land bank and the association provides that each 
will share half of the loss should any develop. To deter­
mine whether it will endorse a loan, the association's loan 
committee obtains an appraisal on the value of the security 
and a credit report on the applicant. The credit report 
is made by the manager and the appraisal of the value of 
the farm by a land bank appraiser or the association man­
ager if he has been authorized to make appraisals. In the 
case of Mr. Worth, the credit references and his record 
were favorable and the value of the property permitted a 
loan in the amount he had requested. The association's 
loan committee, therefore, felt justified in recommending 
that the loan be made and in endorsing it. The application 
showing the loan committee's action, the credit report and 

the appraisal report were forwarded to the Federal land 
bank. In most instances where an association recommends 
a loan the Federal land bank concurs in that recommen­
dation. That was the case with Mr. Worth's application. 

The association's loan committee is composed of two di­
rectors and the manager. The directors are farmers living 
in the area. Their knowledge of local conditions and the 
people put them in a good position to give sound advice 
both in making loans and in servicing them after they 
are made. 

Eligibility 
A Federal land bank loan may be made to any person 

who is engaged in farming operations or is shortly to be­
come engaged in farming operations or whose income is 
derived principally from farming operations. A person 
will be deemed to be engaged in farming operation if, in 
the capacity of owner, lessee or tenant of a farm, he actively 
participates personally or through an agent to a substantial 
degree in the management or conduct of the farming opera­
tions on any farm land. Subject to certain limitations, 
loans may be made to special classes of applicants such as 
executors and administrators, trustees, guardians, partners 
and farming corporations. 

To be acceptable security for a loan a property must 
meet each of the following minimum standards: 

1. It must be sufficiently desirable to be readily salable 
or rentable imder normal agricultural conditions. 

2. It must be sufficiently durable to maintain satisfac­
tory production during the loan term specified. 

3. It must have sufficient stability of value to assure 
that on a loan that would be proper to a typical owner of 
the property the bank could recover its investment should 
the property be foreclosed. 

4. Under typical operation it must be capable of pro­
ducing sufficient normal agricultural earnings to pay farm 
operating expenses, including taxes and other fixed charges, 
maintain the property and meet family living expenses 
and installments on a loan that would be proper to a typical 
operator, provided that where income from dependable 
sources other than farm earnings is available to a typical 
operator, such income may be relied upon to meet loan 
installments and family living expenses including that part 
of the taxes, insurance and maintenance costs chargeable 
to the dwelling. 

The latter part of item 4 of the security standards per­
mits loans to be made on part-time farms. Many Federal 
land bank loans are made on such properties. 

Appraisal 
The appraiser is a man of broad farm experience and 

special training in valuing farms. To do this job prop­
erly he must be open minded and impartial. He makes a 
careful examination of the farm. He goes over the farm 
looking carefully for both good and bad features and 
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F.I,.B. <»-308 
Her. 10-62 

Federal Land Bank Association of 

APPRAISOt'S iEPORT 
TO vm nooui, UND MHK or tounviui 
Springvllle Indiana 

oreau of the Budget 
rora Vo. 108-B019a 

ht-

AppUcatioo Na 
CITY OR TOWN STATE 

I have made a penor^ eximioatiao of and identified the piopetty deicribed io above numbocd appUcatioo made 
Ned and H i l d r i d E , Worth ^ R t . #3^ H a y b e r r y , I n d i a n a 

051S25 

for a loan of < 16»0°P . and repoft a» foUowi: 

I. lootnoH, rm, AND OUAUTY or tuM 
1. State I n d i a n a County . Pg"".-
2. The him is located i ,.i^ South (r^ Havberry 

Cvil Ditttia or 
. Section 10 TowDdup PaVJdSQn 

(DIMCCTMNI 

3. Pfrm tf "f state Road #15 blacktop ...••î  
(KIND, NUHSia. AND CONOITIOH OF IKMO) (OtllECTMH) 

A. in commuu'ty u g r a i n £ l i v e s t o c k o»n»^L>n». available are (v) -V. 

• Range 12W Total Acm IfiO 

?•? miles H o r t h Springville 
tNunnr TO«rM> <DIUCTIOH> <COUKTV UAT> 

iraia reareit highway T̂ype of faiming 
toivc Numai .^o TTTO 

_2J 2 SL 

5. Tliisfann-ii-SOL 

6. Adequacy of dra-.^ mostly natural 
(NAMS) 

-Overflow hatirdt. 

( » S . SCHOOL BUS. MlUC MOUTS, rOWm u n a . TaLirHOHE. KTC.I 

. drainage or levee district. 

none 
7. Adequacy of water supply (describe) deep well and pressure system, pond and small stream 
8. A comparisoo < ( this Han widi the avenge in die community is: Location SbQV^ _ _ 
9. soik e q u a l ; Improvemcois ^ q S a l ; GcnenU desitabUity and salability fi^luaL. 

g o o d improved 10. Hie genetal condition of faim is 
(DicaLLOtr, c:;?. «•>. romi) laciHe HAIHTAIHCO. iHraovao, MOCMAMOC DamaATtna—oiseussi 

-&im . It is in a class ——§___aiea. taod i s n o t io a mineral aiea. (Discias in Ftr. I) II. Hie farm is a cisss . 
(A.».c.D.a> «|.a.a.4.») <i»-i»» 

t . ratCHAM DATA OT rAIM 

I. Applicant acquired this farm . i'iS? ,̂  Inheritance and purchase with this loan 
(n«ii> (ruacMASB on iNHniTAMC«> 

2. The pnidnse price was, widioiit personal property, i-E-la^-^r > *'''' penonal property 
3. Cadi payment 
4. Contract 
5. Mortgage 
6. Trade 
7. 

Inherited 
TOTAL 

f 9.600 

f 16.000 
f S.UOO 
. 32.000 

& Remarks 

c ruT 
1. the legal description given in die applicatioa . _~§ comet. Indicate cocTcctioo^ if any, oo plat and eiplain in tcmaifo. 

(M.IS NOT) 
2. Extreme can diould be nsed to ascertain location of comets if boildiogs are dose to line. lodicsie points of compass and Aosr scale of map. 

Designate section munber at sectiott ceotets. 

A 
^ 1 
1/ 

1 

o. DOcumoM or MMUMO* 

N O . I I H I 
KiiKl 

1 . Dwelling 

Garage-
Tool 

2 . Bam 
with a t t . 

S i lo 

* FnttM COKOf f 

1 
8 

Sac 

32 X 40 
14 X 18 

27. X 36 

3i» X 5U 

12 X 40 

«pi VOtMlttf. ki • <k| 

TMl it 
CtMinKtlta 

frame 

frame 
cenc. 
blo(^ 
frame 
cone. 

ptcdati m. i i 

wh 
Hla 

/ 
/ — 

r 

^^t>vot 

9 H «r<». 

Js 

^/xr^ s / 

C<»1C. 

cone , 
block 

conci 

iciwU ac« i« 

""VS^ 

asb. 
Sh. 

asb. 
Sh. 

metal 

tiMC (•ce 

Condirioo-lMirinMili mi AdtpatiUlr «> PWMIe Uw f ' -W 
I m t Irm Yens . A l » Imf Oikct K a t a x t T k x EskMoe or mtimct 

jsUWiij , ladadi iv Coetottutf with CosMiMuty Scaa4tt4i 

Bath, basement, new furnace, kitchen 
cabin t s , .w>dem 

Dirt f loor , good 

Good, hay storage floor t o roof 

Tory a 

*V<l«c Far 
Intanacc 
Aitpotcs 

10,000 

1,500 

6,500 

fe 8,000 
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n 
t oisctimoN or IAND 

Nfumjl L'H Acres 

Crops 

Pasture 

Woods 

Lots 

TOTAt 

110 

39 

4 
2 

160 

Type u d Qiulity of Soil; Topognpfer: Crop Adipcabilitr: Euc «od Ccooour of Opctuioo; 
Any Oihtf Imponint Ftttnit*. 

Gently rolling to undulating St. Clair and Mappanee silty clay. Some 
Brookston spots. Fair .condition. 

Gently rolling open, with creek (sometimes dry) dividing farm. Good 

Brushy 

Building site, pond 
Highway 

r. UININO r O W a o r rJUM (Typical OpTmar--Vt»ti CMMIMMS) 

Crop 

c o m 
wheat 
soybeans 
Clover £ 

a l f a l f a 

Misc. 

Punin 

TOTAIS 

Acrar 

40 
15 
25 

30 

8 

42 
160 

Amatt 
Yield 

Pet Acre 

6 5 
2 5 

2 4 

2 T 

Avcraae Toul 
Productioa 

2f600 
375 
600 

60T 

UniiValue 
<NoRnil 
Price) 

» 1.30 
1.70 
2.10 

20.00 

3 5 Units fot6 oxx- @ * 2 . 0 0 

Avenge 
Gtou 
Valu« 

»3 ,3np 
'638 

1,260 

1,200 

420 
* 6 .898 

Amrtae 
Nonul 

SllM 

S 

600 
1,200 

1.800 

Value 
Ltndlom't 

Share 

»1 , f i q n 
319 
630 

GOO 

420 
t3.6Sg 

Rentability of this farm is good - average for area 
Usual rental terms are 1 / 2 C r o p s , H v e s t o c k 

Estimated annual outside income of typical operator t PO^^ 
Sources and dependability of outside income under usual conditions (discuss) "P^^ 

G. INCOMI AtW fXKtttt ^ m u f 
Sale of crops .$1,800. 
Sale of livestock (pltty) 
Sale of livestock products... 
Sale miscellaneous products 
R:Cash$ Share* 

Total Gross Income 
Cash operating expenses. 
Feed 
Real estate taxes.. 
Personal property taxes... 
Drainage O&M costs 
B. & I. pymts. for-
Buitding upkeep.—. 

.yrs_ 

Repair & replmt equipmt. 
Ins. on bidgs. & per. prop.. 
Int. on ston term credit 

Total Expenses. 
Net Return.. 

7,084 

8.884 
?7?ro" 

600 
390 
140 

200 
800 
140 

60 
5,530 
j :55r 

Rental 

3.659 
Tzmr 

390 
100 

200 

80 

2,070 
T3Bg-

H. VAUIATIONS AND ACCtnAMUTY 

Normal agricultural value of farm I 2 5 , 0 0 0 Normal market value of farm 
Present market value of farm 

2 5 , 0 0 0 
32,000 

Consideration has been given to total taxes, O&M, and BftI charges of t- _per acre and project debt liability of i ai'ost diis land. 
Any shortage in the acreage of this farm that may be developed upoo ezaminatioo of the title and verification of the plat which does not exceed 

§ percent of the total ttmigt shown in my report and which is not caused tqr the exclusion of a specified pan of the property 
will not affea my estimate of the normal agricultural value. 
This property i S satisfactory security for a loan not to exceed . 

being fulfUIed: _ . 

< • « . • • NOT) 

none 

. years subjea to the following requirements 

Widiout the foregoing requirements being fulfilled the normal agricultural value of this property is $ -

is a class Z farm, and it Z satisbnoty security for a loan not to exceed 
( IS. IS HOT) 

-years. 

I. UMAMS (Ezplaia any unusual features not sufficiently covered elsewhere. If security is not acceptable or if (hi term is limited, give reasons.) 

This farm is located in an area of fair to good farms. Cropland is in good state of 
productivity with few loic spots subject to freezing out when in winter wheat. Adequately 
fenced and reflects a good type of operation, with property being improved. Stream 
through pasture leaves some fields odd shaped, 
provide good facilities for operation of farm. 

Buildings are in good condition and 
Well located on good highway. 

Comparison ».n C p«^c|inark f^tpa 
located in. Penn County 

^cation above 
Soils some below 
Improrements e q u a l 
Overall equal 

Date appraised August 

Date written-
3. Date mailed-

The above report is true and correct to die best of my knowledge and belief. 

5 ,0 57 
August 5 10 57 Cu-> . <LAJ> 

W 
4. Date received by TJSX • 

"B-n-t^^JL 
LAND BANK A P n U I S I I I 

.19-
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nS <»-201-B REPORT AND RECOMMENDATION OF 

Federal land Bank Association of S p r x n g v i l l e , Indiana 

Kaoe of applicant Ned and Mildred E. Worth Application Ho. 051525 

This recommendation i s hased on the identical property described in the accompai^ing signed application, 

A. APPLICANT: 
Fcurming experience smd/or education, farmed a l l l i f e 
Ability as a taxa and business aanp.ger Good, hard WOri<er» manages we l l 
Character (moral risk) Good Oisahilities , 
Credit risk (reputation for psoring obligations) Exce l l en t 

None 

The financial statement in application (does-)tluacxNOk)reflect applicant's true condition, ( i f not. explain:) 

State plan for financing or refinancing balance, i f aoy, of indebtedness and/or requirements; 
Has arranged for PCA loan 

B. BEIttESS: 
Zlaborate on any special cirouastances and other facts and/or conditions influencing your recommendation: 

This i s an attractive farm with good rentability and sa lab i l i ty . Applicant has coopera­
t ive family, oldest boy good help in f ie lds and with l ivestock. He inherits 1/5 interest 
in th i s fara. Will supplement proceeds of th i s loan with PCA loan of $U,nnn on livogi-nrV 
and equipment and from salable bonds he owns. 
on th is farm. Progressive and frugal. 

He has maHp vP:ry gnnd progress a s a tpnant 

C. EECOUffiHUATIOH: 
Based upon an investigation of the security, i t s normal value, durability and stayability; and the solvency, 
character and qualifications of the applicant, I recommend aFederal land bank loan of t 16,000 for 

20 years. 

lht.« August 6 . 1957 U>.vo .^,^fc.».UL 
Investigator 

ACTIOH OF LOAN COUUITTEE 
We, the undersigned, being all the members of the Loan Committee of the above named Federal Land Bank iisso-
ciation lAo participated in the consideration of the application referred to herein, having made or caused 
to be made such investigation of the applicant anc the security offered as is deeaad necessazy, do hereby 
agree that a Federal land bank loan of $ 16.000 for 20 years, including -0- years deferment of 
principal, should be made on equal semi-annual payment plan, with c> requirement that 
a ainimuffl amount of t 18.000 insurance be carried. Other requirements! if aiy: 

We hereby elect said applicant to membership in this association. 

Aigr shortage in the acreage of this farm that m ^ be developed upon examination of the title and verifi­
cation of the plat which does not exceed 10 percent of the total acreage shown in this report and which is 
not caused by the exclusion of a specified part of the property will not affect our conclusions. 

Vo member of this Committee or aigr person who made the investigation is interested directly or indirectly 
in the loan sought by the applicant. 

. w i s JCrtfl^V^ 
(All members of the Loan Corn-sit tefe" must sign) 

Capital stock proceeds issued in connection with Loan Number(s)_ 
^dnxMtshould not) be applied on final psQrment of this loan. 

being refunded. 

Bate August 8 , 1957 A.*> UL^ . ^ ^ A J - " " - * - ^ 
Manager 

Approved % 16 .000 

Monthly Standard Q 

tbamortized CD 

Partially amortized Q 

Decreasing O Equal Q 

Semi-annual CJI Annual IU 

Total Insurance % 18 ,000 

Appraisal report by 

FOB BASK T]S£ OBLT 

for 20 years, including - 0 -

Conditions: 

.years Deferment of Principal 

dated . satisfactoxy for this identical securi-tT- case. 

Date August 2 4 . 1957 S-*^*^ 

n Cancellation f~| Withdrawal Q Beinstatement \~\ Beconsideration 
^4^^ 

Over • 
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• 1 

sampling the soil with an auger where necessary. He in­
spects the buildings, fences, erosion hazards and soil fer­
tility. He checks location of schools and churches and 
considers general community standards. He knows how 
farms have sold in the area where he works and is qualified 
to determine accurately the agricultural and market value 
of the property. 

He estimates: 

1. Long-time average crop yields on this farm. He 
must allow ic the good and bad years, the possibility of 
erosion and similar factors. 

2. The average value of the crop that will be grown 
each year on the farm or the value of the livestock which 
will be produced. In figuring this he estimates yields, the 
probable acreage of each crop and long run, "normal" prices. 
These prices have been determined by the Farm Credit 
Administration after a study of prices over a period of 
more than 100 years. They represent the best thinking of 
leading economists in the country. They take account of 
wide fluctuations in prices such as we have had in the 
past and probably will have in the future. 

3. The average net income which will be received from 
the farm by a typical operator, and by the landlord if it is 
rented. Allowance must be made for the many things 
that will happen to a farm during a period of 20 to S5 
years during which a loan might run. The applicant might 
die, he might decide to sell the farm, or he might move to 
town and rent the farm. It is, therefore, necessary that he 
determine the average net income produced by a typical 
operator rather than the operator presently on the farm. 

When the appraiser has completed his inspection and 
completed his estimates, he sets down what he thinks the 
farm is worth (its normal agricultural value). He checks 
this value with his estimated net income to see if the net 
income represents a fair return on such value. He also 
compares it with local farm sales over recent years. His 
final decisions and recommendations are set out in his ap­
praisal report. The appraisers report on Mr. Wonhs 
application is reproduced on pages 43 and 44. 

Amount that may be Loaned 

A Federal land bank loan may be made for an amount 
up to 65 percent of the normal agricultural value of the 
farm as set by the appraiser. G)st of the membership 
stock in connection with the loan may be added to this 65 
percent. Less than 65 percent of the normal agricultural 
value is loaned where the applicant s financial position or 
the condition or type of farm does not warrant a full loan. 

In the cast of our friend Mr. Worth, the appraiser set a 
normal agricultural value of the security at $25,000. The 
Federal land bank loan which was closed, therefore, repre­
sented nearly 65 percent. Federal land bank loans are 
made in multiples of $100. 

The law does not limit the amount the Federal Land 
Bank of Louisville may lend a single borrower except for 
the limit imposed by the normal agricultural value of the 
farms he can oflFer as security. It is probable that no in­
dividual in the four states served by the Louisville bank 
ov/ns enough farm land to qualify for a loan greater than 
wliat the bank could lend. 

Completing the Loan 

After the appraiser s report, credit report and application 
bearing the recommendation of the association's loan com­
mittee have been approved by the bank, the applicant fur­
nishes satisfactory evidence that he has a clear title to the 
property. This evidence may be an abstract of title, a title 
certificate by an approved attorney, or title insurance. At­
torneys for the bank examine the title evidence. If it is 
found acceptable the closing papers for the loan are pre­
pared. A draft for the loan proceeds to be disbursed goes 
to the association manager with the closing papers. Papers 
the borrower must sign consist of a note as evidence of the 
debt and a real estate mortgage securing that note. The 
real estate note executed by Mr. and Mrs. Worth and the 
mortgage executed by Mr. and Mrs. Worth are reproduced 
on pages 48, 49 and 50. When the note, mortgage and 
other necessary papers have been signed properly, the man­
ager of the association issues checks to the proper payees 
to accomplish the purpose for which the loan was made. 

The only expense incurred by the borrower in seci-ing 
a ?oan from the Federal land bank is the cost of his title 
evidence and recording the mortgage. He has been charged 
no application or appraisal fee. 

Source of Funds 

Because the word "Federal" appears in its name some 
people suppose ^he Federal land bank is a Government 
agency, lending Government funds. This is not true. The 
Federal land bank system is a cooperative owned by farm­
ers who have obtained Federal land bank loans. No one 
else shares in the ownership of the Federal land banks. 

Money which Federal land banks lend through Federal land 
bank associacions is obtained from the .investing public by 
the sale of consolidated farm loan bonds. These bonds are 
issued jointly by the 12 Federal land banks in the United 
States. They are secured by first mortgages on the farms 
owned by the Federal land bank association members. 

These consolidated bonds are sold as are Federal Inter­
mediate Credit Bank debentures and Bank for Coopera­
tives debentures, through a fiscal agent employed by the 
37 Farm Credit banks. 

Repayment of the Loan 

When Mr. Worth made his second loan ($27,000) to 
purchase the additional 80 acres he chose the equal payment 
plan of amortization. He also selected a repayment schedule 
with annual installments due February 1. Since he had a 
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I-ST-SA-Def 

INDIANA 
No. 02030H PROMISSORY NOTE 

(Standard Form) 

$27,000.00 
February 20, X962 

For Value Received, the undersigned, jointly and severally, prom^e to pay to the order of THE FEDERAL 
LAND BANK OF LOUISVILLE at its offices in the CITY OF LOUISVILLE, KENTUCKY, the principal sum 
of TWENTY SEVEN THOUSAND-^--- Dollars, 
on an amortization plan, with interest from date at the rate of 5 ^ P̂ i* annum on the whole amount of said 
principal sum remaining from time to time unpaid, as follows: A preliminary interest payment on the first day 
of "^y , 19 62^ t e n 5semiamiual interest payments on the first days of November 
and May in each year, and thereafter fOPty-n ine semiannual payments of principal and 
interest aggregating $ 1»000«10 each, on the first days of May and November nf each year 
and a final payment of principal and interest aggregating $ 

1«000 .17 on the first day of May 19 92. unless this note shall be matured sooner by additional payments on account of principal. 
We further promise and agree to pay reasonable attorney's fees. This instrument is negotiable and payable 

without any relief whatever from valuation or appraisement laws. 
The drawers and endorsers, and all parties to this instrument, severally waive presentment for payment, 

protest, notice of protest, notice of non-payment of this instrument, demand and all legal diligence in enforcing 
collection. The right is expressly reserved to the holder hereof to extend the time of payment of this instrument 
or of any installment herein provided. 

This note is secured by a mortgage of even date herewith, executed by 

NED WORTH and MILDRED E. WORTH, husband and wife 

Penn .County, Indiana, which to THE FEDERAL LAND BANK OF LOUISVILLE, on land in 
is the first lien on the property therein described. 

If any default be made in any of the payments provided for in this note, or in case of failure to perform 
any or either of the terms or conditions of said mortgage, the whole indebtedness evidenced by this note, together 
with all interest on same shall, at the option of THE FEn>ERAL LAND BANK OF LOUISVILLE, its successors, or 
assigns, become due and payable at once without demand or notice, notice of the exercise of such option being 
hereby expressly waived, and any such defaulted payment 01 payments shall bear simple interest from the date 
of such default imtil paid at the rate of six per centum per annum. 

The maker or makers of this note shall have the option of making, at any time, afiditional pasrments for 
the reduction of the principal or the payment of the entire principal. Such additional payments shall not reduce 
the installments of principal provided herein, but shall operate to mature the loan at an earlier date. 

yf^ JfCc^ 

Address: 
:^jy..j e.. ^z^j. 

Rt« ^3, Mayberry, Indiana 

In accordance with the terms and conditions of the Federal Farm Loan Act, the undersigned association 
hereby endorses and becomes liable for the payment of the within note and the mortgage or mortgages given to 
secure said note. 

Fedetil Land Bank Aandttioa oC- Springvilie 

Br- U> , cO. ^ftjp^^Qu. 
itMOMfltX 

This note covers fhe real estate loan obtained by the Worths to buy the additional 80 acres. Note 
the five-year deferment of principal. Note also ;he prepayment privilege clause in the last paragraph 
just above the Worths' signatures. 
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postponement of principal for five years, his annual install­
ment for each of the first five years amounted to only $1,485. 

Ordinarily his first payment would have been due the sixth 
year and would have amounted to $2,012.83. Of this, 
$527.83 would have been applied on the principal and 
$1,485 would have been interest. After paying two regu­
lar installments Mr. Worth found that his gross income 
was somewhat higher than usual because of favorable crop 
conditions and favorable livestock prices. His son was now 
home from college and helping him. This had reduced 
his operating expenses so that his net income was higher 
than he had been receiving. Because he had extra money 
for which he had no immediate need, he decided to pay an 
extra $2,000 on the principal of his loan. While this re­
duced his total debt it did not alter his repayment schedule 
except to shorten the total life of the loan. The following 
year Mr. Worth sustained a rather serious illness which 
proved expensive. At the same time adverse weather 
greatly reduced his crop production. He found himself 
short of funds to meet his installment. He talked the situa­
tion over with his association manager. It was agreed that 
having made advance payments on the principal he would 
be required at this time to pay only the interest while the 
principal portion of the installment would be deferred 
until final payment. 

Generally speaking Mr. Worth has been a quite success­
ful farmer. He has had no difficulty in making the pay­
ments on his loan. Not all farmers plan as well and are 
as frugal as Mr. Worth and his family. Nor are all so for­

tunate as the Worth family. A satisfactory lender must 
be able to help borrowers who at times may have difficulty 
in meeting their loan payments. Suppose a borrower Js 
unable to meet a payment on time but is acting in good 
faith, doing his honest best and will soon have the money 
to pay. In such case his Federal land bank association will 
grant him an extension of time. Should his trouble be of 
a longer nature, such as drought, low prices or other mis­
fortune over which the borrower has no control, a more 
formal method of giving more time for payment may be 
followed. Here are several such methods: 

1. Written extension agreement. 
This merely gives the borrower more time to pay 
the delinquency and sets a new date for him to pay 
it at a time he expects to have money. , 

2. Deferment of principal. 
Under this form the borrower pays only interest for 
a certain period and then begins with the full in­
stallments as before. This results in prolonging the 
life of a loan but serves to carry him forward to a 
time when his income is expected to be better. 

3. Reamortization. 
This form is necessary when the borrower cannot 
meet his loan installments as they mature and has 
little prospect of getting in a position to do so. If 
re-arranging his amortization schedule to call for 
smaller payments would enable him to keep the loan 
current, then the balance of his loan is reamortized 

Real Estate Mortgage 

F. L. B. 4-136 
REVISED S-62-S00O K. P. C. 

INDIANA 

THIS MORTGAGE, made this 30th dajr of August , 1 9 5 7 , by and between 

NSD WORTH and MILDRED E. WORTH, husband and wife 

(hereinafter referred to as the Mortgagor), of R t « # 3 , H a y b e r r y , Indiana, and TH£ FEDERAL LAND 
BANK OF LOUISVILLE, a corporation duly incorporated, existing and operating under an Act of Congress known as the Federal Farm Loan 
Act as amended (hereinafter referred to as the Mongagee) of Louisville, Kentucky. 

WITNESSES: That the Mortgagor does by these presents MORTGAGE AND WARRANT unto the Mortgagee, the following described 
real estate, together with its rents, issues and profits, and together with all buildings and improvements thereon or hereafter erected thereon 
and all appurtenances belongin;; thereto, situate in P e n n County. State of Indiana, to-wit: 

The southeast quarter of Section 10, Township 2f South, Range 12 west, lying east of 
the Hayberry and Springville Road, which road is known as State Road #15, containing 
160 acres, more or less, but subject to all legal highways. 
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This Mortgage is given to secure the payment of a note of even date herewith executed and delivered by the Mortgagor to the Mortgagee 
in the principal sum of - — S I X T E E N THOUSAND—— Dollars 
with interest at the rate stated in said note, said principal being payable on an amortization plan, the last installment being due on the 
1st day of November ,19 77 > without any relief whatever from valuation or appraisement laws, and the Mortgagor further 
promises and agrees to pay reasonable attorney's fees 

The Mortgagor covenants and agrees (1) to pay, when due, the several installments of interest and principal of the dtht secured hereby, 
in ac<-ordance with the terms of tnis mortgage and of the promissory note hereby secured, and all taxes, liens, judgments or assessments lawfully 
against said property; (2) to use the proceeds of the loan secured hereby solely for the purposes specified in the Mortgagor's application for 
said loan; (3) to keep said propertŷ  insured to the satisfaction of and under policies deposited with the Mortgagê  insurance proceeds, if not 
used in accordance with applicable regulations for reconstruction of buildings destroyed, to be applied on the indebtedness hereb> secured is 
the Mortgagee may elect; (4) to maintain improvements in good repair, to refrain from the commission of waste, to cultivate said premises in 
a good husbandmanlike manner and not to cut, remove or permit the cutting or removal of timber therefrom except for domesuc use; (S) 
to pay all expenses incurred by the Mortgagee in securing the original or supplemental abstracts of title and to pay all court costs, expenses and 
attorney's fees incurred by the Mortgagee in defending and enforcing the lien of the within mortgage; and any such costs, expenses or fees paid 
by the Mortgagee shall become a part of the dtbt secured hereby; (6) that if the Mortgagor fails to pay when due any tax, lien, judgment, assess­
ment, court cost, expenses and attomey's fees or for any abstract of title, or to maintain insurance as hereinbefore provided, the Mortgagee may 
do so, and all amounts so paid and defaulted payments of principal and interest shall bear interest from date of payment or default at the high­
est rate authorized by law not exceeding six percent (6%) per atmum and be secured hereby; (7) that there are hereby specifically assigned to 
the Mortgagee all rents, royalties, revenues, damages and payments of every kind at any time accruing under or becoming payable on account of 
any and all oil, gas, mining and mineral leases, rights or privileges of any kind now existing or that may hereafter come into existence covering the 
said property, or on account of any condemnation proceedings or other seizure of all or |»rt thereof under the right of eminent domain or other­
wise, and the Mortgagee, at his option, may collect and receive the same as the same become due and payable, and all moneys received by die 
Mortgagee by reason of this assignment may be applied, at the iption of the Mortgagee, upon any unpaid amounts of principal and/or interest, 
whether or not the same shall be due and payable; provided that nothing herein shall be construed as a waiver of the priority of the lien of this 
mortgage over any such lease, rights or privileges granted subsequent to the date of this mortgage; (8) that the Mortgagee may extend and defer 
the maturity of and renew and rearooidze said indebtedness, release from liability any party liable thereon, and release from the lien hereof portions 
of said property, without affecting the priority hereof or the liability of the Mortgagor or any other party {oi4he payment of said indebtedness, 
all such extensions, deferments, renewals, and reamortizations to be secured hereby; (9) that if the Mortgagor shall sell the premises and the 
purchaser thereof does not assume and agree to pay the indebtedness secured hereby, or if the Mortgagor defaults in the payment of said in­
debtedness, or with respect to any warranty, covenant, or agreement herein contained, then, at the Mortgagee's opdoa, the entire indebtedness 
secured herdiy shall forthwith become due and payable and bear interest at the highest rate authorized by law not exceeding six percent (6%) 
per aimum, and the Mortgagee shall have the right to enter upon and take possession of sdd premises and to foreclose this instrument; (10) 
that in any foreclosure action or other proper proceeding the court shall, at the request of the Mortgagee, appoint a recover for said premises 
with the usual powers of receivers in like cases; (11) that the omission of the Mortgagee to exercise its option upon any default as aforesaid, 
or to exercise any other option or right hereunder, shall not preclude it from the exercise thereof at any subsequent time or for any subsequent 
default; (12) that the covenants, agreements and provisions herein contained shall be binding upon and inure to the benefit of the heirs, 
devisees, personal representatives, grantees, successors and assigns of the respective parties; (13) that wherever in this mortgage either the 
Mortgagor or the Mortgagee is named or referred to, such naming or reference includes all of the class and the assigns, heirs, personal repre­
sentatives, grantees, or successors of either, as die case may be; and that the pronoun as used herein in the third person singular, includes the 
person, number and gender appropriate to the first designation of the parties. 

THE CONDITION OF THIS MORTGAGE is such that if the Mortgagor shall well and truly make all payments called for in said note 
in accordance witii its terms, and shall perform and comply with each and all the covenants, conditions and agreements, either in said note or 
in this mortgage contained, then this mortgage shall be null and void, otherwise the same shall remain in full force and virtue in law. 

IN WITNESS WHEREOF, the Mortgagor has hereunto set his hand, the day and year first written above. 

Ned Worth 

^ Mildred E. Worth 

STATE OF INDIANA 

SS 
COUNTY OF Penn / 

Before mev the undersigned, a Notary Public in and for said State and County, this day personally appeared 

NED WORTH and MILDRED E. WORTH, husband and wi fe 

who acknowledged the execution of the foregoing instrument, as t h e i r Tolttottry act and deed. 

Witness my hand and seal this 3 0 t h day of AugUSt . 1957. 

My commission expires A p r i l f , 1959* 
ttt^ttfi jfrTriffTWlrrr^ . 

N(»arT Public 
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Appl. #051525 
FLBA of Springville, Indiana 

FIB Loan No.....P.??.?0?.. 

-NED NORTH and MILDRED E. 
WORTH, husband and w i f e - — 

To 

THE FEDERAL LAND BANK 
OFLOUISVa.LE 

Mortgage 

over a longer period resulting in smaller payments. 
This plan frequently helps a borrower who has sold 
a portion of his farm thus reducing his earning ca­
pacity as well as the unmatured balance of his loan. 

If tiie Loan Cannes' be Paid 

Any long term mortgage lender that does much business 
may have cases where the borrower cannot or will not re­
pay the loan. In such cases foreclosure is the last resort. 
The rule followed by the Federal land bank is that no 
borrower will be foreclosed if: 

1. He is doing his honest best. 

2. He is applying the proceeds of production over and 
above necessary living expenses to his primary debts. 

3. He is taking proper caie of the farm. 

4. He has the capacity to work his way out of a rea­
sonable burden of debt under normal conditions. 

Received for Kcoid on the 30th day 

of August 19 5 7 , at 11 o'clock A M, 

and tecDided in volume 20 

of Mortgages, on pages 484-485 

-^^*^ a^,>i£e>^ 

Recorder 
fodiana. 

Penn Cooa^, 

Ibe Recorder wiU, n îen this mortgage has been 
recorded, pleaic return it promptly to THE FED­
ERAL LAND B.\NK OF LOUISmLE, Looisvilh^ 
Ky. 
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CHAPTER IV 

FINANCING FARM COOPERATIVES 

People have found that there are some things which they 
can do better by working together than by working 
separately. Such working together is called cooperation. 
Among farmers cooperation varies from simple tasks, such 
as helping each other in making hay and combining grain, 
to much more complicated arrangements, where groups of 
farmers own and operate grain elevators, creameries, farm 
supply stores, petroleum bulk plants, and other business 
concerns. The preceding chapters of this book are con­
cerned primarily with financing for the individual farmer. 
This present chapter will deal with principles and practices 
used by farmers in financing the businesses they own co­
operatively. 

What Is a Cooperative? 

Any group of farmers working together for their mutual 
interest may be considered a cooperative, or- a "co-op" as 
we often call it in our conversation. If they engage in 
buying and selling and wish to own property on a coopera­
tive basis, they should incorporate under the laws of their 
state. There are also Federal laws that relate to coopera­
tives. While this is not a legal definition of a cooperative,* 
we may use this one: 

(1) A farmer cooperative is an association of agricul-

Through county cooperatives such as this farmers market their grain as well as buy a wide 

variety of farm supplies. 

•From a Federal standpoint, there is no all-inclusive statutory definition of an agricultural cooperative. A generally accepted definition, however, is 
that given by the Agricultural Marketing Act and its revisions governing loans made by the banks for cooperatives. 
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tural producers that operates for the mutual bene­
fit of its members. 

(2) The value of the business done with members 
must be at least as great as that done with others. 

(3) The association must use the one-man, one vote 
plan, or limit dividends on capital stock to not 
more than 8 percent. 

Why Have a Cooperative? 
The main reason for having "co-ops" goes back to the 

familiar principle that "in unity there is strength." Farmers 
have found that their position is much stronger when they 
act together than when each acts alone. Let us see why. 

In marketing his products, purchasing supplies, or get­
ting credit and needed services, the farmer deals w>h a 
highly organized business world. By himself, a farmer 
cannot bargain to advantage with a big corporation, es­
pecially when some of his neighbors may be competing 
with him. When he acts alone, the farmer sells his prod­
ucts at wholesale and buys his needed goods at retail. 

Now suppose he and his neighbors join together in a 
"co-op." They strengthen their bargaining power when 
they avoid bidding against each other. Furthermore, by 

selling together, they learn sooner what customers want. 
By meeting these wishes through quality production, proper 
grading and packaging, they increase their own profits. 
They also gain similar advantages by buying together the 
supplies of goods they need. Through well managed co­
operatives, farmers are more sure of getting top prices for 
their products and of paying no more than actual worth 
for the supplies and services they buy. 

Although farmer "co-ops" are probably the best known, 
many other groups also use the cooperative form of busi­
ness organization. The Associated Press is a cooperative 
news gathering agency, owned by most of the daily news­
papers in the United States. The Railway Express Agency 
is another cooperative, owned by the nation's railroads. 
Mutual insurance companies operate on cooperative prin­
ciples. Many groups of retail merchants, such as hardware 
dealers, grocers, and department stores, belong to coopera­
tive wholesale organizations. They do this to pool their 
buying power and get the benefits of buying merchandise 
in large quantities. This gives them a better chance to 
compete with larger firms, such as chain stores. 

Most cooperative organizations are incorporated. The 
basic differences between an ordinary corporation and a 
cooperative corporation are below. Both types of business 
organizations have been important in developing the 
American system of free enterprise. 

Item 

A. Purposes 

B. Qjntrol 

C. Distribution of 

nee earnings 

Ordinary 
Corporation 

To make money for stockholders as investors. 

Stockholders conti 1 in proportion to stock 

ownership. Usually one vote for each share 

of common stock. 

Dividends on stock are returned to stock­

holders in proportion to stock owned. 

Cooperative 

Corporation 

To benefit users. To make users' own busi­

nesses more profitable. 

Usually one-man, one vote or may control 

on basis of patronage. 

Nominal rate of return on capital with re­

mainder distributed on basis of patronage. 
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This large dairy cooperative bargains for its farmer-members and processes milk in peak seasons. 

Cooperative Principles 
The func mental principles in the organization and op­

eration of a cooperative can be traced back more than 100 
years to ideas adopted by the Equitable Pioneers Society at 
Rochdale, England, in 1844. These fundamental principles 

are: 

1. Open membership and ownership without regard 
to race, nationality, politics, or religion. 

2. Democratic control, each member has one vote. 

3. Limited returns on capital, and return of gains to 
members through patronage refunds. 

4. Regular provision of funds for promotional and edu­
cational work. 

5. Cash trading. 

6. Trading at market prices (as opposed to price-cut­
ting methods). 

7. Regular provision for the building of substantial 
reserves. 

Methods of Financing Farm Cooperatives 
In general, farmers finance their cooperative businesses 

by using the standard methods of other business corpora­
tions. These include common stock, preferred stock, mem­
bership fees, bonds, various kinds of certificates, and bor­
rowed capital. However, there is P. basic difference. Cus­
tomers of ordinary corporations supply little, if any, of the 
capital needed to run those businesses. But most of the 

money needed to establish and operate a farmer cooperative 
comes from farmer members who own and use it. Farmer 
members supply capital for their cooperative in one or 
more of the following ways: 

1. They purchase capital stock or other securities 

2. They authorize capital deductions from sales proceeds 

3. They permit the cooperative to retain savings and 
margins. 

The proportions of capital that come from each of these 
sources make up the capital structure of a cooperative. 
This is often supplemented by borrowed capital, but the 
financing methods used must be tailor-made to fit each 
organization. Furthermore, a sound financing program 
must be based upon continuous planning well in advance 
of requirements. Among cooperatives, sound financing also 
depends on an educational program. This program must 
inform the patron of the activities of the cooperative; it 
must acquaint him with his responsibility to provide the 
funds necessary for efficieac operation. 

In planning the financing for a cooperative, its officers 
and directors must first figure how much money will be 
needed for plant and equipment. Next they must decide 
how much will be needed for operating capital on a year-
round basis and how much additional will be needed dur­
ing busy seasons. When these needs have been deter­
mined, the cooperative should aim eventually to get from 
the members all of the capital needed to finance (a) fixed 
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assets, (b) other assets of a long-term nature, and (c) 
inventories and receivables in normal or slack seasons. If 
m(;mbers can supply these basic needs, the cooperative is 
in a good position to borrow the funds needed in busy 
seasons at reasonable interest rates and on desirable terms. 

Tfie board of directors (elected by the members) determines the 

co-op's policies including its use of borrowed capital. 

Then, if expansion should become necessary or advisable, 
the cooperative is better able to obtain the necessary fin?nc-
ing. 

In planning its financing a cooperative should try to 
establish and maintain a strong working capital position. 
This means that the current assets should substantially ex­
ceed current payables. Current assets consist of cash, ac­
counts receivable, inventory, and other items which would 
normally be conveited into cash within a relatively short 
time. This is especially important to a cooperative in 
which inventories are a major faaor. Without adequate 
working capital, a cooperative may find that it cannot pay 
its bills soon enough to obtain the maximum discounts 
which are allowed or to purchase needed supplies and 
merchandise at favorable times. The credit standing of 
a cooperative as of any other business, is determined io a 
great extent by its working capital position. 

Capital ̂ iMucture 

There ar% two b^'ic types of capital set-up used by co­
operatives — permanent and revolving. It may use one 
or both. Many combinations of the two are found in suc­
cessful use today. This pattern or method of getting its 
capital is called its capital structure. Each type has certain 
advantages and certain disadvantages. Therefore, the capi­
tal structure seleaed by any cooperative should be the one 
that best fits the conditions and circumstances under which 
it will operate 

1. Permanent Capital 

The permanent capital of a cooperative consists of funds 
invested by members and operating margins retained by the 
cooperative on a permanent basis. For these invested or 

retained funds the co-op usually issues preferred or com­
mon stock certificates; it usually pays dividends of not more 
than 6 percent a year on this stock. When this method 
of financing is used, the net savings for each year can be 
paid in part as current cash patronage refunds. Then the 
co-op issues stock or permanent certificates for the balance, 
distributing this stock on a patronage basis. Most coopera­
tives have found that some permanent capital is desirable, 
at least to the extent of their investment in fixed assets. 
Some cooperatives use the permanent capital method for 
all of their capital needs. The biggest disadvantage of this 
method is that each member does not contribute capital 
in proportion to his use of the cooperative. Furthermore, 
cooperatives usually find it difficult to sell securities unless 
cooperative experience in their territory has been good. A 
considerable number of cooperatives that finance their or­
ganization on this basis have sold sizable amounts of capi­
tal stock to outsiders. Afany cooperative leaders discourage 
this arrangement: they feel it tends to weaken the interest 
the members have in their own cooperative. It has been 
used to advantage where local townspeople and others de­
sire to invest in the cooperative because they feel it is an 
asset to the community and desire to bring trade to their 
town. 

2. Revolving Capital 

This method of building up and maintaining adequate 
funds for the operation of a business is a cooperative way 
of doing business. Many people regard it as the most ef-
feaive plan for raising capital, maintaining coopvrative 
praaices, and keeping the control of an association in the 
hands ol irs current members and patrons. 

With this plan of financing, funds are built up over a 
period of several years in two ways: (1) the co-op deducts 
a share of proceeds of farm products marketed for patrons; 
or, (2) it retains in the business net savings which are 
earned. Patrons are credited with their share of the deduc­
tions and net savings retained. When the manager and the 
board of direaors believe that sufficient capital has been 
accumulated, they may retire the oldest deduaions out of 
current deduaions and savings. Thus, their capital keeps 
"revolving." In many cooperatives the patron receives 
shares of stock or certificates of indebtedness for the 
amounts retained by the cooperative. In others he re­
ceives only a notice that a certain amount of money has 
been aedited to his revolving account. Where this revolv­
ing capital method is used: 

a. Members and patrons provide financing in propor­
tion to their patronage (i.e., the amoimt of business 
each does with the "co-op.") 

b. Inaaive patrons are systematically eliminated from 
membership. 

c. Adjustments to changing financial needs of the co­
operative can be made by inaeasing or deaeasing the 
amounts retained or by lengthening or shortening 
the period of rotation. 
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Here is a graphic ilfusfration of how fhe revolving 
fund works. 
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However, the revolving method of financing, when used 
alone, has certain disadvantages: 

a. Patronage refunds in the form of certificates are less 
desirable than cash. Book credits, when used, are 
even less desired by farmers. 

b. If the rotation period is lengthened too much to 
finance expansion of facilities, patrons lose confidence 
in their business. 

In general, this method of financing is best suited to market­
ing associations and others having a large annual sales 
volume in relation to total assets and a relatively small in­
vestment in fixed assets. 

Borrowed Capital 

Loans from various sources have a sound place in financ­
ing a cooperative. Loans are used by cooperatives (a) to 
help finance the purchase or construaion of facilities, (b) 
to provide permanent operating capital for inventories and 
accounts receivable, (c) to finance seasonal activities of 
marketing farm products, and (d) to finance seasonal in­
creases in farm supply inventories and accounts receivable. 

Many cooperatives, in the early stages of their history and 
during periods of rapid growth, make extensive use of long-
and intermediate-term loans to finance fixed assets and pro­
vide operating capital Many other cooperatives have 

enough membership capital to finance fixed assets and 
minimimi operating capital requirements. They make ex­
cellent ase of borrowed funds to finance seasonal aaivities. 

Whatever the purpose for which funds are borrowed, it is 
important that the loan terms be adapted to the coopera­
tive's repayment ability. 

There is no fixed ratio between the amoimt of capital 
owned by the cooperative and the amount that may be 
borrowed. As a general rule, though, long-term loans 
should not exceed the amount of the patrons' investment 
in the cooperative. Long-term loans are generally repaid 
in regular periodic payments over a period of years. A 
cooperative should not borrow, under normal operating 
conditions, more than it can repay in five to ten years out 
of savings from operations, or from capital deduaions. 

Loans to finance seasonal aaivities are usually on a short-
term basis. The cooperative should be able to repay them 
in full during its slack period. 

Sources of Cooperative Credit 
There are a number of sources from which cooperatives 

may borrow. It is a good idea for a cooperative to estab­
lish good relations with one or two lending institutions 
and look to them for loans when borrowed capital is 
needed. Usually an association is better able to meet its 
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needs for borrowed capital by using only one or two sources 
than by trying to borrow from many sources. 

Farmer cooperatives borrow principally from commercial 
banks, individuals, insurance companies, other cooperatives, 
and the banks for cooperatives. 

Commercial Banks 

Many cooperatives obtain at least part of their financing 
from commercial banks. In each case the rate of interest 
and the terms are agreed upon by negotiation between the 
cooperative and the bank. The rate of interest will de­
pend upon the type of loan, the rates prevailing in the 
community for similar loans, and the credit standing of the 
cooperative. 

One difficulty that may be met is the size of loan which 
a commercial bank can make to a single customer. A 
bank is permitted to lend only a limited percent of its 
capital and surplus to any one borrower. For this reason, 
the cooperative may not be able to obtain adequate financ­
ing from the local bank if the amount of credit needed is 
fairly large. 

Individuals 

Frequently a director or a member will lend funds to his 
cooperative. Rate of interest and terms are agreed upon 
and adapted to the particular situation. In the early days 
of cooperative history, individuals were about the only 
source of credit cooperatives had. In some communities 
they are still an important source. As cooperatives have 
become more firmly established and have improved their 
fnancial position, they obtain most of their credit from 
established lending institutions. 

Through the sale of debenture bonds, or certificates of 
indebtedness with a prescribed rate of interest and a definite 
due date, numerous cooperatives obtain a considerable 
amount of financing from individuals. 

Insurance Companies 

Insurance companies furnish only a small percent of the 
borrowed capital used by cooperatives; however, they meet 
a definite need through their willingness in some cases to 
make long-term loans. 

Other Cooperatives 

Some cooperatives borrow from regional or federated 
cooperatives with which they are associated. Some of these 
loans are obtained for a period of several years to finance 
operations or expansion. More often, particularly with 
marketing associations, the loans represent merely advances 
on farm products awaiting processing and distribution. 

Banks for Cooperatives 

Because many financially sound cooperatives were unable 
to meet their needs from already existing lenders, the 

Congress of the United States in 1933 provided for the 
establishment of a permanent, nationwide system of 13 
banks for cooperatives. This system is comprised of twelve 
district banks for cooperatives — one in each Farm Credit 
District, and one central bank for cooperatives located in 
Washington, D. C. These banks provide credit for agri­
cultural cooperatives at reasonable interest rates, and on 
terms suited to the special needs of each borrower. Bor­
rowing cooperatives have a part in both ownership and 
control of this specialized system of credit. In this way 
they carry the cooperative principle even into their bor­
rowing program. 

The 13 banks for cooperatives provide more than half 
of the credit used by farm cooperatives in the United States. 

The twelve district banks make both long-term and 
short-term loans to the individual cooperatives in their dis­
trict. The Central Bank for Cooperatives participates 
with district banks in any loans that exceed the lending 
limits of the district banks. 

How the Banks for Cooperatives Function 
The general policies for the operation of the entire 

Farm Credit system, of which the banks for cooperatives 
are a part, are established by a thirteen-member Federal 
Farm Credit Board. In addition to the Federal Farm Credit 
Board in Washington, there is a district Farm Qedit board 
composed of seven members for each of the twelve Farm 
Credit districts. 

Congress passed the Farm Credit Act of 1955, which 
provides a means whereby the banks for cooperatives will 
eventually become borrower-owned and controlled. This 
act provides for three classes of capital stock for each bank 
for cooperatives: 

Class A stock is owned entirely by the United States 
Government. It carries no provision for dividends or 
voting rights. Instead of dividends the banks for co­
operatives pay an annual franchise tax for the use of 
Government capital. The tax amounts to 25 j.̂ ercent 
of the annual earnings of each bank but not to ex'ceed 
the cost of such money to the Government. 

Class B stock is an investment type stock which carries 
no voting rights. It provides for dividends of not to 
exceed 4 percent a year as declared by the distria board 
of directors. Before any patronage refunds may be dis­
tributed, at least a 2 percent dividend must be paid on 
this stock. 

Class C stock is voting stock and may be owned only 
by farmers' cooperative associations. No dividends are 
paid on this stock. 

The Government capital will be retired over a period of 
years principally from the bank's earnings and by purchase 
of Class C stock by the borrowers. 

Banks for cooperatives operate on a cooperative basis. 
After paying operating expenses, providing for reserves and 
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surplus, paying the franchise tax to the Government, and 
paying dividends on Class B stock, any remaining net sav­
ings of the bank are distributed to its borrowers on a 
patronage basis in Class C stock and allocated credits. 

When all Class A (Government) stock in the bank has 
been retired. Class C stock may be retired in the order 
in which it was issued. 

Sources of Loan Funds 

The banks for cooperatives obtain their loan funds 
principally from the following sources: 

a. The ban''s' capital, consisting of stock owned by the 
United States Government, stock owned by the co­
operative associations, allocated reserves, and surplus. 

b. Consolidated debentures, which are sold to the in­
vesting public and for which all 13 banks for co­
operatives are liable. 

c. Loans from commercial banks, from other banks for 
cooperatives, or from other banks in the Farm Credit 
system. 

Farmer cooperatives Invested their own funds and also funds bor­
rowed from the Louisville Bank for Cooperatives to build this $2'/2 
million grain terminal. Through such cooperative facilities where 
ocean going boats can be loaded, farmers have access to world 
markets for their grain. 

What Cooperatives May Borrow? 

A cooperative must meet certain requirements if it is 
to borrow from a bank for cooperatives. It must be made 
up of farmers who are acting together to process, prepare 
for market, handle, or market farm products, or who are 
purchasing farm supplies or furnishing farm business serv­
ices. It must not do more business with non-members than 
with members. No member may have more than one 
vote unless the dividends on capital stock or membership 
capital are limited to 8 percent a year. At least 90 percent 
of the voting rights of a cooperative must be held by 
farmer members or by associations owned and controlled 
by farmers. In the case of farmers' mutual insurance com­
panies, members must control at least 75 percent of the 
voting stock. 

Types of Loans 

Loans made by banks for cooperatives are based on (1) 
economic need, (2) financial responsibility, (3) stability 
of organization, (4) operating policies, (5) management, 
and (6) repayment ability. They may be made either to 
provide operating capital or to help cooperatives acquire 
warehouses, elevators, equipment or other facilities. 

Operating capital loans are of several types: 

a. Long-term operating capital loans are made for such 
purposes as supplementing an association's own work­
ing capital funds used in carrying inventory and 
accounts receivable and paying operating expenses. 
Loans of this type may be repaid over a period of 
several years, depending upon the association's needs 
and its ability to repay. 

b. Short-term operating capital loans are made to assist 
an association in financing its seasonal requirements. 
They are usually granted for a period of not more 
than one year. These loans include a reinstatement 
privilege. 

Facility loans may be made to purchase or build facili­
ties or to refinance indebtedness created by acquiring facili­
ties. Loans of this type must be secured by a first mort­
gage and may be repaid over a period of not more than 
ten years. 

Commodity loan? are made to finance inventories of 
such farm products as cotton, grain and wool from the 
time such products are delivered to the association imtil 
they are marketed. Loans of this type are usually secured 
by warehouse x.ceipts. (See page 18.) 

Application for Loans 

Suppose you are an officer in a cooperative. How would 
your co-op apply for a loan? This depends in part on 
whether yot. cooperative is already organized and in op­
eration or is a new cooperative, being organized and need-
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This cooperative petroleum refinery cost farmers $7'^ million, 
fuels necessary to efficient farming operations. 

Through it they provide themselves low price, high quality gasoline and diesei 

ing credit to begin operations. In either case, your officers 
or leaders, before filing a written application for a loan, 
would meet with representatives of the bank for coopera­
tives to discuss your situation and needs. 

In this preliminary discussion you would inform the 
representative of the bank of your association's plans and 
the purposes of the proposed loan. He would study briefly 
the association's financial condition and operating record. 
From long experience in financing cooperatives the officers 
of the bank can usually give sound advice in the organiza­
tion, management, and financing of such associations. 
Their counsel is available not only at the time a loan is 
considered but also throughout the life of the loan. 

If you are organizing a new cooperative, the bank's 
officers and fieldmen can help in drawing up the plans of 
organization and in planning the type of operation. They 
can also advise you about legal steps to take in organizing 
your cooperative so that it will be eligible for a loan from 
the bank. 

After preliminary discussions are completed, the coopera­
tive may then apply for a loan by using the bank's regu­
lar application form and submitting any additional infor­
mation the bank may require. 

A Soundly Financed Cooperafive 
In the four states of the Farm Credit Distria of Louis­

ville, many cooperatives are engaged in the purchase of 
farm supplies. Some of these cooperatives have been in 
operation since the early part of this century. Others got 
their start in recent years. The cooperative discussed here 
is an example of the latter group. No doubt it has profited 

from the experience of pioneer cooperatives in this area. 

Hiis organization was incorporated in 1945. During 
the first two years, it operated on a part-time basis and did 
not employ a full-time manager until the fall of 1947. 
During this period, it operated from a rented building. 
Its sales consisted almost entirety of fertilizer. With the 
ejnployment of a full-time manager, the association's di-
reaors began a campaign to raise membership capital 
through the sale of capital stock. After a few thousand 
dollars had been subscribed^ the association purchased a 
well-located business site at a cost of |12,000, paying for 
it partly with funds invested by members and partly with 
funds obtained through a mortgage loan from a local bank. 
The stock-selling ounpaiga was continued and plans were 
made to build a warehouse at a cost of approximately 
$13,000 and a rail siding at a cost of approximately 13,700. 

By the close of 1948, the association had an investment in 
fixed assets, including land, a truck, and some equipment, 
totaling about $16,000, The operation at this point was 
financed by approximately $21,000 in capital stock and by 
the mortgage loan from the local bank. 

A schedule (page 59) illustrates the association's 
growth over a period of years, the net savings which it 
realized, and what it did widi these savings. Another 
schedule (page 61) reflects the association's financial 
position following the completion of the principal expan­
sion programs. 

During 1949, the association built its warehouse and rail 
siding and, at the close of the year, had an investment of 
nearly $37,000 in fixed assets. The expansion in fixed 
assets was financed entirely through the sale of capital 
stock, and the association's net worth at the end of the 
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SUMMARY OF SALES, NET SAVINGS AND 

DISTRIBUTION OF NET SAVINGS 

Fiscal Year 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

Sales 

$ 26,100 

202,900 

348,600 

430,960 

562,100 

618,000 

572,100 

675,100 

750,900 

876,100 

1,130,000 

1,354,000 

1,439,000 

1,532,800 

1,598,500 

Net 
Savings 

$ 1,900 

9,935 

10,060 

17,440 

10,900 

40,250 

28,420 

45,690 

49,300 

69,340 

88,725 

101,310 

85,750 

113,120 

106,400 

Dividends on Stock 
and Patronage Refunds 
Cash Allocation 

$ 1,575 

8,640 

9,125 

12,165 

4,585 

17,465 

16,680 

18,295 

19,670 

22,900 

27,535 

32,320 

35,680 

37,530 

39,550 

$ 325 

1,295 

935 

5,275 

6,315 

22,785 

11,740 

27,395 

28,145 

44,710 

56,695 

66,520 

46,280 

73,125 

59,130 

Note: Beginning with 1955 the association also set aside small tax-paid general reserves each 

year. 
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year amounted to about $62,800, an increase of nearly 
$31,000 over the net worth at the close of the preceding 
year. 

Primarily because of its difficulty in getting enough fi­
nancing through local banks, the association, in 1949, ap­
plied for and was granted a $10,000 short-term loan com­
mitment by the Louisville Bank for G)operatives. Loans 
under this commitment were secured by the pledge of stock 
which the association owned in the state wholesale organi­
zation of which it was a member. 

During 1950, the association, in order to handle its 
rapidly expanding sales volume, built an $8,700 addition to 
its warehouse. This addition and the increased operating 
capital requirements were mostly financed by the sale of 
additional capital stock. However, at the close of the 
year, the association was indebted to the local bank in the 
amount of $4,200, to the Bank for Cooperatives in the 
amount of $9,000, and to an individual in the amount of 
$3,000. During the latter part of 1950, the association 
began planning for a petroleum products bulk plant to be 
in operation for the foUov/Jng spring. Before work was 
begun, the Louisville Bank for Cooperatives was asked 
about financing this venture. Representatives of the bank 
met with the association's manager and directors and dis­
cussed the over-all financing program. Based on the in­
formation available, it was estimated that the association 
would need additional permanent capital or long-term loans 
of approximately $42,000 and a $15,000 loan commitment 
to finance seasonal requirements. After it received a 
formal application from the association, the bank granted a 
$12,000 ten-year facility loan and a $15,000 five-year op­
erating capital loan to be available as soon as the associa­
tion had increased its own paid-in capital at least $15,000. 

The bank also granted the association a $15,000 short-term 
operating capital loan commitment for seasonal require­
ments. During 1951, the bulk plant was completed and 
the proceeds of the loans from the bank were advanced. 

The association's financial position at the close of the year 
is reflected in the balance sheet schedule presented on page 
61. You will see that the association's patrons, at this 
point, had invested more than $96,000 (sum of preferred 
stock, common stock and allocated reserves) in the associa­
tion to finance an investment in noncurrent assets of ap­
proximately $85,000 (sum of net fixed assets and total other 
assets). The remaining $11,000 was available for operat­
ing capital. The association's sales volume during 1951 
passed the $500,000 mark, compared with $203,000 for its 
first full year of operation. 

Following its first two full years of operation, the asso­
ciation had distributed in cash almost all its net savings for 
those years. Following its 1950 year, the association, in 
addition to dividends on stock, paid a substantial cash 
patronage refund and retained in an allocated form ap­
proximately $5,300. The major part of the association's 
net savings for 1951 were allocated. 

Soon after the close of that year, the association em­
ployed a new manager. During the next three years, it 
devoted its efforts primarily to building its sales voluiae 
and strengthening its financial position. During this 
period, the association reduced its long-term note indebted­
ness from $24900 to $13,350, realized more than $114,000 
in '^- -<?vir< of which nearly $62,000 was retained in 
the busmtw a an allocated basis, and undertook no major 
fixed asset expansion. 

It had become increasingly apparent that an efficient, 
up-to-date custom feed mill was needed in the territory. 
From preliminary plans, it was estimated that the type of 
facilities needed would cost about $40,000. 

At this point, the associations board of directors was 
faced with perhaps its most important decision since the 
cooperative was organized. There was every indication 
that the association could proceed for a number of years 
with a satisfactory sales volume and annual net savings 
sufficient to retire its outstanding long-term indebtedness 
in a short time and pay substantial cash patronage refunds 
to its members. On the other hand, there was a great deal 
of evidence that, if the association did not act promptly, it 
might lose the initiative and eventually the influential posi­
tion it had established. After considerable study, the board 
decided to proceed with the planned expansion and re­
quested a conference with the Louisville Bank for Co­
operatives in connection with the necessary financing. 

After this conference, it was found that a complete revision 
in its loan program would be to the association's advan­
tage. Soon thereafter, the association applied for and was 
granted a $68,650 line of credit, consisting of existing 
long-term loans of $13,350, a new $40,300 long-term fa­
cility loan, and a $15,000 short-term operating capital com­
mitment to provide financing for seasonal activities. Dur­
ing 1955, the association completed its feed mill. Its fi­
nancial position at the close of the year is shown in the 
balance sheet schedule on page 61. As of the close of its 
1955 year, the association's patrons had invested in cash or 
in the form of retained savings more than $171,000 (sum 
of preferred stock, conmion stock and allocated reserves), 
but the association's investment in noncurrent assets at 
that time amounted to nearly $181,000. From the undis­
tributed savings of that year, the association's directors sub­
sequently decided to keep in the business on an allocated 
basis approximately $28,000, in order to improve the over­
all financial position. 

Since then, the association has substantially enlarged and 
improved its feed mill and has constructed a modern seed 
cleaning facility. During 1959, when most of this expan­
sion program was undertaken, the association applied for 
and was granted additional long-term loans of $100,000 by 
the Bank for Cooperatives to assist in financing the cost 
of the new facilities. By the time this expansion was com­
pleted, the association's total assets amounted to more than 
$708,000. Its net worth, consisting of common and pre­
ferred stock outstandinP' and allocated reserve, was almost 
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COMPARATIVE YEAR END BALANCE SHEETS 

ASSETS 1948 1951 1955 1961 

Current Assets: 

Cash $ 558.52 $ 5,015.20 $ 176.54 $80,391.47 
Cash Deposits ., 1,975.00 7,500.00 10,075.00 16,975.00 
Accounts Receivable ,. 9,486.99 25,775.91 45,939.56 141,535.03 

Inventory 13,674.17 49,015.00 61,645.30 115,412.45 

Total Current Assets 25,694.68 87,306.11 117,836.40 354,313.95 

Fixed Assets: 

Facilities 16,232.32 70,527.68 148,170.14 401,142.05 
Less Reserve for Depreciation 259.55 4,822.45 27,786.52 136,370.17 

Net Fixed Assets 15,972.77 65,705.23 120,383.62 264,771.88 

Other Assets: 

Investments 3,111.00 17,971.86 53,499.76 194,587.14 

Prepaid and Misc. Items 127.59 1,041.06 6,927.87 30,614.92 

Total Other Assets 3,238.59 19,012.92 60,427.63 225,202.06 

Total Assets $44,906.04 $172,024.26 $298,647.65 $844,287.89 

UABILITIES 

Current Liabilities: 

Accounts Payable 4,800.80 21,910.31 23,335.82 36,280.40 
Notes Payable—Short Term -0- 18,000.00 15,000.00 -0-
Notes Payable—Current Payments 2,100.00 4,200.00 7,800.00 14,640.00 

Total Current LiabiUties 6,900.80 44,110.31 46,135.82 50,920.40 

Fixed Liabilities: 

Notes Payable—Long Term 6,300.00 20,700.00 37,600.00 90,140.00 

Total Liabilities 13.200.80 64,810.31 83,735.82 141,060.40 

NET WORTH 

Preferred Stock 20,670.00 87,680.00 101,780.00 218,360.00 
Common Stock 774.00 901.00 938.00 848.00 
AUocated Reserve 325.50 7,730.02 68,844.01 376,791.18 
Surplus -0- -0- -0- 11,518.34 
Undistributed Savings 9,935.74 10,902.93 43,349.82 95,709.97 

Total Net Worth 31,705.24 107,213.95 214,911.83 703,227.49 

Total Liabilities and Net Worth $44,906.04 $172,024.26 $298,647.65 $844;287.89 

Working Capital $18,793.88 $ 43,195.80 $ 71,700.58 $303,393.55 
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$552,000. Liabilities amounted to about $156,000, of 
which almost $120,000 was a long-term loan payable over 
approximately a ten-year period. During 1961, the asso­
ciation made additional investments in fixed assets, financed 
entirely by the sale of stock to patrons and other inter­
ested investors. Its financial position was further strength­
ened by retaining in the business about $60,000 of the net 
savings for that year. Its sales volume for that year reached 
nearly $1,600,000. 

The association's operations are integrated to a consider­
able extent by membership in a regional cooperative that 
operates on a state-wide basis and manufactures fertilizer 
and feeds, operates seed cleaning and processing plants, and 
warehouses on a wholesale basis. Most of the other farm 
supply items are handled by the local retail cooperatives 
in the state. The association's investment in this regional 
cooperative is nearly $170,000. 

Through an aggressive policy, the association has reached 
a point where it exercises a definite influence over the 
quality and price of merchandise oflFered in its territory. 

By attempting to realize a fair margin on the merchandise 

and services offered, the association has established an ex­
cellent operating record, has returned to its patrons each 
year a reasonable cash refund, and has strengthened its 
financial position through substantial allocations which are 
being retired on a revolving basis. The association's op­
eration has been characterized by iatelligent planning, 
careful financial analysis, sound pricing policies, and effec­
tive inventory control. Although it has been somewhat 
liberal in its credit policy, its bad debt losses have not been 
excessive in relation to its sales volume. 

Although its growth has been rapid, the association has 
maintained a strong working capital position. It has done 
this by obtaining membership capital or long-term loans to 
take care of permanent and long-term investments and 
normal requirements for receivables and inventories. 

For its borrowed capital, the association, since early in its 
history, has looked toward the Louisville Bank for Coopera­
tives. It has also maintained an excellent relationship with 
its local bank and has utilized that source upon several 
occasions to provide additional funds needed for a short 
period of time. 

^(^Fh 

Under construction is this $20 million nitrogen plant. It will be owned and operated by cooperatives serving 550,000 farmers in four states, 
it Is being financed by the purchase of stock and bonds by individual farmers together with funds borrowed from the Louisville Bank for 
Cooperatives. Such facilities are important to farmers because half of their fertilizer costs are for nitrogen. 
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I 

MOVIES 

The Farm Credit Banks of Louisville maintain a small library of educational movies 

for vocational agriculture classes and other farm groups at no cost except for return 

transportation. All are 16 mm. sound, color films. For any of the following movies: 

Minutes 

Farmer Cooperatives Today 20 

Fanners Working Together 20 

Livestock Cooperatives in Action 20 

What Is A Farm Worth? 22 

It's the Farmer's Business 14 

Credit Where Credit Is Due 28 

write to J. M. Heizer, director of information. Farm Credit Banks of Louisville, P. O. 

Box 239, Louisville 1, Kentucky. Requests should be made several weeks in advance 

of desired showing dates. List second choice film and give type and size of audience 

expected to see it 
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VT 002 020 
Preparing for Employment 
Schools, 

in Child Care Services in Pennsylvania 

Pennsylvania State Dept of Public Instruction, Harrisburg 
Pub Date - 66 
MF AVAILABLE IN VT-ERIC SET 63p. 

^CURRICULUM GUIDES, ^TEACHING GUIDES, '''OCCUPATIONAL HOME ECONOMICS, 
*CHILD CARE OCCUPATIONS, CHILD CARE, -''CHILD DEVELOPMENT, HIGH 
SCHOOLS, PROGRAM DEVELOPMENT, EDUCATIONAL FACILITIES, EDUCATIONAL 
EQUIPMENT, OBSERVATION, RESOURCE MATERIALS, 

This curriculum guide is designed to help prepare students for 
employment in occupations of less than professional level in child 
care services. The resource materials are organized around 12 key 
concepts which could be easily adjusted to local situations and 
changing conditions. Examples of concepts are--(1) The care and 
guidance of children is a fundamental concern of society, (2) 
Concern for safety is a prime responsibility when caring for 
children, (3) Heredity and environment are cofactors in the 
growth process, and (4) Play helps a child move toward his full 
potential. Specific objectives, generalizations, and experiences are 
listed with each unit developed around a concept. The teacher must 
be certified to teach in a nursery or prekindergarten school and 
also at the secondary level. The 11th and 12th grade students should 
have the necessary personal qualifications, and have 1 year in a 
comprehensive homemaking course. The suggested time allotment is 2 
years, and half the time should be spent in observation and work 
with young children. Also included are (1) requirements for space 
and facilities, (2) a list of guidelines for planning, equipping, 
staffing child care and development laboratories in secondary 
schools, (3) layout plans for child development laboratories, (4) 
resource lists, (5) sample evaluation instruments, and (6) 
certification regulations. (MS) 
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Errata 

Page 13 - Under Teacher References, first line, the author's 
name, "Tabs" is misspelled. It is spelled "Taba". 

Page 18 - "Experiences" column, the statement '"Disadvantaged" 
children may be found on all economic and cultural levels" 
should appear in the coliamn, "Generalizations." 
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MBSS£(^ FROM THE SUPERINTENDENT OP PUBLIC L^STRUCTION 

The Vocational Education Act of 1963 opened avenues for the 
development of new heme economics education programs to prepare 
youth and adults for employment in occupations of less then pro­
fessional level* The area of Child Care and Development is one 
idiich merits special consideration since there is. an increased 
need for public and private services to children in a period of 
accelerated social change* The rapid expansion of services and 
facilities concerned with the care of young children is creating 
an increasingly difficult problem of adequate staffing of trained 
personnel* The publication, (̂ Preparing for Employment in Child 
Care Services in Pennsylvania Schools'* includes resource materials 
for planning, initiating and conducting programs to prepare 
trained peirsonnel for es^xloyment* 

This bulletin is prepared for the use of teachers, adminis­
trators, vocational directors, advisory cooodttee members and 
others interested in starting a Child Care and Development Center 
for training students to work with yotmg children in nursery or 
pre-kindergarten schools, Headstart programs, day-care centers, 
recreation programs, sunner camps, private homes and institutions* 

J* H* Rackley 
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INTRODUCTION 

This bulletin is designed to assist school districts in the 
implementation of a course leading to eiiQ>lo7ment in occupations 
of less than professional level in child care services. A course 
of this type is especially timely because of the impact of the 
Vocational Education Act of 1963 \it±c\i has focused attention on 
wage earning skills tMch stem from Home Economics subject matter; 
and because of the Economic Opportunity Act iAd.ch has highlighted 
the need for increased services to young children* Other federal 
legislation such as the Elementary and Secondaiy Z^ducation Act is 
providing funds iifaich may be used for educational services for 
pre-school children* 

Job opportimities in the field of Child Care Services are 
increasing because of: 

• the initiation of programs for disadvantaged children 
iidiich involve the use of teacher aides* These aides 
have proved to be so useful in relieving teachers of 
non-professional duties that their widespread use 
throughout the elementary school seesis isninent* 

• the upward trend in the enjoyment of working mothers 
î iich has resulted in an increased demand for public 
and private day-care centers* 

• the increased personnel needs of public and private 
schools and institutions providing care for normal 
and atypical children* 

• the general affluence of our society which enables 
many homemakers to pay for skilled assistance with 
the care of children in the h(mie* 

The resource materials in this publication are organized 
around certain key concepts idiich mi^t well f o m the basis for 
any course in child development from the junior h i ^ school level 
upward into college* The teacher will need to use her judgment 
concerning the order in which these concepts are presented to 
students* After the trainees are participating in the nursery 
school program^ it will be necessary for the teacher to continue 
to direct attention to the many ways in idiieh these concepts are 
applied ^ e n actually- wosicing with children* 

- 1 -
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Evaluation devices should be used which will indicate the 
completeness of concept foliation and the extent of application 
in the laboratory e3q)erience» A few suggestions for evaluation 
are given in the Appendix, but for the most part, evaluation 
techniques should be developed through teacher-pupil planning. 
Aiding the trainees in the art of self-evaluation should be con­
sidered one of the most important aspects of the training course. 

Pertinent references have been given with each key concept. 
Other references of a more general nature are included in the 
supplementary bibliography in the Appendix. A special effort 
was made to list only filsas ̂ ich are easily available to Penn­
sylvania teachers at little or no cost* 

- 2 -



PROGHRAM ORGANIZATION 

Program Ob.ject ives 

To train employees for child care services %rtio wil l : 

Be familiar with employment opportunities in this 
field. 

Recognize that caring for children is an important 
worthwhile job. 

Have a functional understanding of the basic concepts 
of child development• 

Cooperate with all vtoo are concerned with the welfare 
of children* 

Be capable of interpreting and carrying out directions 
and instructions* 

Have the ability to plan^ prepare^ and serve simple 
nourishing meals and snacks for children* 

Assimie responsibility for helping children to develop 
good personal habits relative to food^ housekeeping, 
cleanliness, and safety. 

Assist in keeping the children's surroundings clean, 
safe, and attractive* 

Be capable of directing individual or ̂ -roup activities 
of children such as story telling, games, play, and 
various creative experiences* 

Assume responsibility for the safety of children* 

Handle emergencies calmly and intelligently* 

Understand the selection, use, and care of various 
games^ play apparatus, toys, and supplies* 

Be resourceful in improvising play materials and 
activities* 

Assist with the keeping of i^cords* 

3 -
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Teacher Qualifications 

The teacher will be certificated to teach in a nursery or 
pre-kindergarten school, as well as at the secondary level* She 
will meet the standards established by the Department of Public 
Instruction for "Comprehensive Certification of Teachers of Nursery 
Schools; or Child Care and Development in Child Developnent IJabora-
tories in Secondary Schools including Vocational Schools (See page 56 
of Appendix), 

Since there is a scarcity of teachers in this field, it may be 
necessary for school districts to use teachers with interim certifi­
cates until properly certificated teachers become available. 

Selection of Students 

To major in Child Development, a pupil should be: 

mentally and physically healthy, 
interested in children, 
capable of average intellectual achievement, 
a pleasant cooperative individual. 

It would be desirable for trainees to have the following 
courses as prerequisites: 

one credit in comprehensive vocational home 
economics* 

one credit in biology* 

If this course is offered to out-of-school youth and adults, 
it may be necessary to give additional consideration to the screen­
ing of trainees* 

Grade Level 

This course would be offered at the 11th and 22th grade level 
in the comprehensive high school* It might also be offered in the 
Area Technical School on the lltl* and 12th grade level or on the post-
high school level* The resource material in this bulletin could 
also be adapted as a course offering in a junior or community college* 

Length of Course 

The minimum length of this child development program would be 
the equivalent of two class periods (90-100 minutes) per day for 
two years* Approximately one-half of the time should be spent in 

- 4 -
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observation in laboratory work with young children. The program 
might be expanded by providing additional time for supervised 
laboratoiy experience v^th children and/or a work experience pro­
gram in ccsmmmity child care centers or institutions. Adequate 
supervision and evaluation should be prov3.ded for work experience 
programs outside the school. Such programs should comply with 
health and labor regulations. 

Scheduling 

The scheduling should be flexible enough to permit the blocking 
of time for nursery school participation and field trips. 

Program of Studies for Child Develoianent Ma.jors 

Following is a suggested program of studies for students major­
ing in child development. This can be adapted to meet local education 
situations. 

10th Grade 

1 Credit 
1 Credit 
1 Credit 
1 Credit 

1/3 Credit 
1 Credit 

1 Credit 
1 Credit 
1 Credit 

1/3 Credit 
2 Credits 

English 
VJorld Cultures 
Biology 
Kathematics 
Health and Physical Education 
Home Economics including Food and 

Ihitrition^ IMianagement̂  Clothing^ 
and Family Relationships 

13;th Grade 

English 
U.S. History 

^Elective (suited to trainee's interest 
and ability) 

Health and Physical Education 
Child Development 

12th Grade 

1 
1 
1 

Credit 
Credit 
Credit 

1/3 Credit 
2 Credits 

English 
P.O.D. including Economics 

^Elective 
Health and Physical Education 
Child Development 

^^lyping is considered a desirable elective^ but it is not listed as a 
requirement because it is considered desirable to allow some flexi­
bility to meet individual needs and interests of pupils. 

- 5 -
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Advisory Committee 

An advisory committee should be established before the pro­
gram is initiated. This is a requirement of the Vocational Education 
Act of 1963 for all wage earning programs in home economics education. 

In setting up the advisory committee, an attempt should be 
made to have it truly representative of the total community. People 
can be invited to serve from various economic levels, different 
racial and nationality groups, and varying educational levels. 
The- teacher will need to keep in mind that the people on the 
committee will xmdoubtedly be busy people. Therefore, their time 
should not be wasted. Meetings should be well planned, efficiently 
conducted, and scheduled at a time most convenient for those con­
cerned. 

It would be desirable to include representation from the Board 
of Education and the school administration. Representatives from 
social agencies or institutions concerned with the care of children 
can make a valuable contribution to curriculum planning. They can 
also cooperate in arranging field trips, provide opportunities 
for realistic work experiences, and assist in the job placement 
of graduates. Mothers of pre-school children can assist in the 
recruitment of children for the nursery school group and in making 
arrangements for their transportation. Professional people such as 
pediatricians, nurses, and social service workers will be valuable 
resource people on the committee. 

Parent Education 

Nursery schools are usually more successful when there is a 
close working relationship with the parents of the children. This 
relationship can be promoted (1) through informal contacts with 
the parents as they bring the children to the school, (2) through 
home visits, and (3) through a planned program of parent education 
irfiich would involve fathers as well as mothers. 

It would be a worth^ile experience for the trainees in the 
class to assist the teacher in planning and conducting a series of 
meetings for parents. A survey of the community should reveal 
several resource people who could be asked to participate as speakers 
or consultants. The possibility of financing such a program with 
adult vocational education funds should be explored. 

- 6 -
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Financing 

Programs vrtiich meet the criteria for reimbursement from 
Vocational Education funds vdll be financed according to the 
Federal Acts, State Laws and Regulations established by the 
State Board for Vocational Education. Hequests for home economics 
programs and equipment funds will be submitted on the appropriate 
VE-Form« Additional information and directions may be secured 
from the Department of Public Instruction, Bureau of Vocational, 
Technical and Continuing Education, Section of Home Economics 
Education and School Food Service. 

- 7 -



CURRICULUM GUIDE AND RESOURCES 

The Curriculum Guide and the suggested resource materials 
are centered around twelve key concepts of child care and guidance. 
A curriculum that is structured on basic concepts and supporting 
generalizations can be easily adjusted to local situations and 
changing conditions. It can also be adapted to meet the individual 
needs of pupils of varying educational and ability levels. 

Key Concepts 

The care and guidance of children is a fundamental 
concern of society. 

Evaluation is a continuoiis process of appraisal con­
cerned with determining the extent and effectiveness 
of learning. 

Heredity and environment are co-factors in the growth 
process. 

Human growth has certain basic needs which must be 
satisfied through interaction with the environment. 

The entire growth process is a dynamic quest for 
maturity. (Individual differences). 

Food plays an important role in the growth process. 

Effective guidance of children*s behavior helps 
them to move forward toward social maturity, (Discipline), 

Effective child guidance requires harmonious teamwork 
on the part of all people concerned. 

Play helps a child move toward his full potential. 

Retarded children can be helped to grow toward their 
fullest potential by proper care and guidance. 

Children with certain 0iysical handicaps require 
special care. 

Concern for safety is a prime responsibility when caring 
for children. 

- 8 -



Key Concepts 'She car© and guidance of children is a fundamental concern 
of society. 

Objectives: 

l^e recog3:!ition that child care and guidance is an important 
responsibility of society* 

An anareness of the various employment opportunities in the 
field. 

The beginning of an imderstanding of certain basic terns and 
ccmcepts* 

Generalizaticsis 

l^e family is the fundamental unit 
Qt our society. 

In our culture^ th^ family assumes 
much responsibility for the care 
and guidance of children. 

The family has biologic^ econcmic^ 
and ciiL^ural functions. 

Family life provides a setting for 
the transmission of cultural pat­
terns frcDi one generation to another. 

Experiences 

View a film such as^ "Skiprar and 
the Three R's," for the purpose 
of focusing attention of the class 
on a norssal child with a favorable 
family backgroimd. Use the film 
as the basis for a circular re­
sponse discussion on the role of 
the family during the pre-school 
years« Summarize the discussion 
by planning and arranging a bulle­
tin board showing the contribu^ 
tions of the family to the child. 
Eincourage pupils to generalize 
concerning the role of the family. 

The feeling of security %4hich a 
young child derives from his life 
within the family facilitates his 
development <• 

The family sitiiation should pro­
vide a setting in i^ch a child 
can acquire an attitude of self-
respect^ as well as an attitude 
of respect for others. 

View a film showing a child with 
a less desirable background such 
as, "A Desk for Billie." or "A 
Child""Waits." Contrast this "" 
family with the one shoim in the 
Skippy film. Analize the reasons 
for family failure to provide a 
suitable environment and atmos-
0iere for its children. 

Through discussion begin to 
develop an understanding of such 
terms as: 

The "culturally deprived" child 
The "under-privileged" child 
The "disadvantageo'' child 

- 9 -



Generalizations Experiences 

Social change is constantly 
taking place* 

The process of social change is 
accelerated by rapid technologi­
cal advance^ and hy changes in 
political theozy* 

FainiUes differ in their ability 
to cope with social change* 

Make a survey of the commiinlty to 
detennine the agencies^ both pub­
lic and private, \^ch are con­
cerned vdth the care and welfare 
of childx'en* Idst these idth a 
brief description of the service 
%ihich they provide and a brief job 
description for each of the types 
of personnel employed* Issue this 
in mimeographed foxm for future 
reference regarding ;5ob opportuni­
ties* 

Families differ in their ability 
to assiaie the responsibilities 
involved in the rearing of chil-
dr^i* 

Society provides various agencies 
and individuals to help families 
with the reardlng of children* 

Arrange field trips to some of 
these agencies - or invite per­
sonnel frcm the agencies to visit 
the class and discuss the type of 
service provided* 

The caaplezL-fy of modem life 
sometimes makes it necessary for 
the family to call cm other agen­
cies to assist witu the care of 
children* 

Kake a survey of the working 
mothers of young children to 
deteimine how the children are 
cared for idiile the mother is 
T'Drking* 

Using library reseft-rch and/or the 
technique of interviewing older 
people, analyze some of the changes 
tdiich hav^ occtnred in the American 
family during the past fifty years* 
Use the information obtained as the 
basis for s, class discussion, relat-
ing it particularly to the effect 
i^ch these changes have had on the 
rearing of children* 
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Society must sometimes provide 
a substitute for the family. 

Discuss the pros and cons of foster 
homes vs« institutional care for 
children without families of their 
QKn. A field trip to the Hilton 
Hershey School would be a worth­
while eaqperience. 

Legal adoption makes it possible 
for many children to acquire a 
famiJiy. 

The adoption of children is 
carefully regulated to protect 
both the child and the adopting 
parents* 

View the film, "A Baby Named X." 

Invite a representative from a 
child adoption agency to discuss 
the subject with the class* 

NOTE: The films mentioned in this section may be secured from the Bureau 
of CcHnnunity Mental Health Services, Department of Public Welfare, 
Harrisburg, Pennsylvania* 

The film "Skippy and the Three R's" may also be secured from the 
National Education Association* 

- 11 -
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Key Concept: Evaluation is a continuous process of appraisal concerned 
vdth determining the extent and effectiveness of learning 
(growth)• 

Objectives: 

An appreciation of the importance of evaluation as an integral 
part of the educative process. 

Some understanding of the many factors involved in evaluation. 

The ability to assist in simple appraisals of the development 
of nursery school children. 

A vdllingness to engage in self-evaluation. 

The ability to use the results of evaluation as a guide to 
future action. 

Generalizations 

Evaluation is a continuous process 
vihich begins Kith the formulation 
of objectives and continues as an 
integral part of the learning 
process* 

Experiences 

The trainees should be given a 
chance to participate in estab­
lishing the objectives of the 
training course* 

An awareness and acceptance of 
objectives is a necessary pre­
requisite for evaliiation. 

Various techniques can be used 
to keep the students aware of 
the basic objectives of the 
course* 

Evaluation is more meaningful if 
pupils participate in setting up 
objectives and in devising ways 
in Tirtiich their progress can be 
evaluated* 

Students can suggest and develop 
various ways in which their 
progress can be evaluated* 

Self-evaluation is e'ssential to 
growth and improvement* 

Evaluation of the children's 
development is a responsibility 
of the "child guidance team," 

Use the check shf^et in Hatcher 
and Andrews, "Adventuring in 
Home living," Book II, pages 
463-464. 

Devise other types of evaluative 
devices and use them in the nurs­
ery school. 
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Gener^ilizations E3q)eriences 

Evaluation can point the way to 
future action. 

Plan nurseiy school activities 
if«hich will help bring about the 
desired learnings* 

Teacher References: 

Curriculum Develoianent - Theory and Practice* Hilda Tabs. Harcourt, 
Brace and World, Inc., New York, 1962* Chapter 19. 

The Teaching of Home Economics. Hatcher and AiKirews. Houghton Klfflin 
Co., Boston. Second Edition, 1963. Chapter 12. 

Handbook for Teachers. Evaluation in the Total Learning Process, 
Curriculum Bulletin No. 17, August 1962. Department of Education, 
Home Economics Education, Honolulu, Hawaii. 

Evaluation Materials for Use in Teaching Child Development. I-Carjorie 
Brown and Jane Plihal. Burgess Publishing OowpsBjf, 426 South Sixth 
Street, Minneapolis, Minnesota, 55415. 
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Key Concept; Heredity and environment are co-factors in the ^growth 
process* 

Objective: 

An understanding of the role of heredity and environment in 
the growth process. 

Generalizations 

The basic pattern or blueprint of 
human growth is determined by the 
laws of heredity* 

The element of chance plays a part 
in inheritance* 

Experiences 

Discuss the role of heredity and 
the role of environment in rela­
tion to the growth process* To 
provide background for the dis­
cussion, view two or three films 
dealing with heredity and human 
reproduction. 

Growth is a continuous process 
which begins at the moment "vihen 
the egg cell is fertilized by the 
sperm* 

The growth process occurs through 
the interaction of the organism 
with its environment* 

Assemble a collection of books 
and pamphlets relating to human 
reproduction and arrange time for 
students to do free choice read­
ing in the classroom* 

Adequate pre-natal care helps 
insure the health of the new 
baby* 

Hake a survey of community agen­
cies which offer help during the 
pre-natal period* Ask a public 
health nurse to discuss the woiic 
of a pre-natal clinic* 

Discuss the problem of the un­
married mother and ascertain what 
the ccmmiunity is doing to deal 
with this problem* 

*The terms "growth" and "growth process" as used here, and on ensuing 
pages, refer to the total development process, not to physical growth 
alone* The teacher may wish to consult "The First Five Years of Life," 
by Arnold Gesell, Harper Brothers, pages 6 to 9> for a discussion of 
"growth" as the key concept in child devel'̂ FOient* 
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Generalizations Experiences 

The diet of the mother before and 
during the pre-natal period influ­
ences the development of the baby» 

Discuss "Diet during pregnancy." 
Plan a day*s food pattern irfiich 
would serve as a guide for meal 
planning during this period. Use 
the pattern to plan a day's meals. 
Set it up in visible form using 
food models such as those ^Mch 
can be obtained from the Dairy 
Council. 

Birth defects result when scane-
thing goes wrong, either in the 
blueprint (heredity) or in the 
mother's body (environment). 

Ask a librarian's assistance in 
locating some of the excellent 
articles on this subject which 
have appeared in recent periodi­
cals. Secure pamphlets and 
leaflets from national organi­
zations such as the Kennedy 
Foimdation. Divide the class into 
committees and have each committee 
prepare a report dealing with one 
type of birth defect. 

Visit a special education class 
or institution vdiere children 
with birth defects are enrolled. 
Ask the special teacher to talk 
to the class concerning her work 
with these children. 

Ask a representative of one of 
the national organizations to 
speak to the class. The National 
Association for Retarded Children 
and the Cerebral Palsy Associatir 
have volunteer members in most 
communities. 

Some birth defects can be pre­
vented* 

Discuss the prevention c 
defects. 

birth 
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The following books and films will provide useftil background ttifonoation 
concerning heredity and environment during the early staĝ ĉ of the growth 
process* 

Books: 

DNA-Ladder of Life. Edward Frankel, McGra^w-Hill, N.T. 1964 

The Genetic Code* Isaac Asinov, New Arierican Library, N.Y. 1963 

Life»s Key - DNA. Carleen M. Hutchins, Coward-McCann, N.Y. 1961 

The Coil of U f e . Ruth Mooro, Alfred A. Knopf, N.Y. 1961 

Being; Bom. Francis Bt ace Strain. Appleton-Centuiy-Crofts. 1936 

Films: 

Biograp*-. of the Unborn. Traces the creation of life frem the 
momer^ of fertilization to the moment vhen the infant begins 
in^^^pendent life* 

Blood Groups* Skin Color, and Gene Pools. Eorphasizes the part 
played by chance in inheritance* 

Cell Reproduction. The role of DMA is emphasized* 

From Generation to Generation. Illustrates basic facts of human 
reproduction showing childbirth as an emotional and spiritual 
e:xperience as well as a physical one* 

Human Reproduction* Factual film on human repi-oductione 

Inheritance in Man* Illustrates how the laws of heredity apply 
to man. 

Science of Genetics* More on DNA* 

Baby Meets His Parents* Shows the relation of heredity and envi­
ronment to personality. 

NOTE: The first seven films mentioned above may be obtained from the 
film library of the regional Instructional Center serving North­
eastern Pennsylvania and will probably be found in similar cen­
ters throu^out the Commonwealth. 

The film Baby Meets His Parents may be secured from the Bureau of 
Comminx̂ 'v }fental Health Services, Department of Public Welfare, 
Harrisburg, Penn^lvania. 
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Key Concept; Human growth has certain basic needs ifrfiich must be 
satisfied through interaction with the environment. 

Objectives; 

An understanding of the basic needs of growth* 

An understanding of the type of environment iiMch will 
best enable children to satisfy their basic needs* 

A positive commitment to the improvement of environment 
as a means of facilitating growth* 

The ability to assist in the establishment of a favorable 
environment* 

Generalizations 

There are basic needs iMch all 
individuals seek to satisfy* 

All individuals have certain needs 
in common^ but there is a variety 
in their manifestation and satis­
faction* 

Experiences 

Through discussion^ identify the 
basic needs of children and 
classify in a way vdiich is meaning­
ful to the trainees; 

1. Physical 
2* Hental 
3. Social 
4* Ego-integrative 

Flan and cany out the details 
of a nurseiy school experience 
TiMch will provide a favorable 
environment for satisfying the 
basic needs of pre-school chil­
dren* 

The needs and goals of maturing 
individuals are dynamic and have 
far-reaching consequences moving 
from immediate situations toward 
more remote situations* 

Ideally, the nurseiy school 
children should be representative 
of a variety of backgrounds -
economicJ cultural, racial, etc* 

Review a "case study," a movie, 
or biographical material which 
will indicate the far-reaching 
effects of unsatisfied needso 

Flan a rotation of duties in the 
nursery school so that each 
trainee will have an opportunity 
to participate in; 

1* Planning and preparation 
of meals and snacks for 
children. 
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Generalifsations Ebqperiences 

Vhen the environment fails to 
enable a child to satisfy his 
basic needs, the child is termed 
"disadvantaged" or "under­
privileged." 

2. Supervision of eating, 
rest periods, and toileting. 

3. Assisting in the prepara­
tion and care of play 
materials. 

4. Participating in the direc­
tion of play, story telling, 
music, art, and science 
experiences. 

5* Laundering and caring for 
children's clothing. 

6. Participation in parent 
conferences and group meet­
ings for parents. 

Discuss various itays in i^ch a 
child may be "disadvantaged." 

"Disadvantaged" children may be 
found on all econcMlc and cultural 
levels. 

Plan nursery school e:xperiences 
i^ch will be helpful to the dis­
advantaged children in the group. 
Keep a special record of their 
development. 

Develop cooperatively a code of 
ethics for trainees to follow 
vAien discussing the intimate 
problems of nursery school chil­
dren and their families. 

Teacher Reference: 

Journal of Home Economics. Vol. ;58, No. 2, February, 1966, p. 107. 
Implementing the Concept Approach in Teaching Child Development at 
the Secondary Level. Flossie M. l̂ srrd. 
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Key Concept; The entire growth process is a dynamic quest for maturity. 

Objective: 

An understanding of the developing personality. 

Generalizations 

Each child comes into the world 
with a unique individuality. 

Each child has a tempo and a 
style of growth vdiich is charac­
teristic of his individuality. 

There are laws of sequence and 
maturation which account for 
general similarities and basic 
trends of development. 

The child grows as an integrated 
whole - all aspects of growth 
are interrelated* 

E^cperiences 

View two films dealing with indi­
vidual differences* 

Part I - Each Child is Different, 
Part II - Discovering Individual 

Differences, 

Use these films as a basis for the 
discussion of individual differences. 

Assist the school nurse in weighing 
and measiu*ing primary school children. 

Weigh and measure the nursery school 
children and make plans to keep a 
record of their physical growth dur­
ing the nursery school period. 

The growth process is sparked by 
an innate dynamic urge to reach 
maturity. 

Growth is a patterning process 
ifdiich organizes the individual 
and brings him toward a state of 
physical, mental, emotiona]., and 
social maturity. 

Secure a table of normal heights 
and weights for young children. 
Compare with those of the children 
weighed and meas\2red loy the class. 
In the light of previous class dis­
cussions, discuss the use and mis­
use of norms, (See Gesell - Infant 
and Child in the Ciature of Today. 
pp, 68-72.7" 

Discuss other aspects of the growth 
process vrtiich are not so easily 
measured. 

Ask the school psychologist to 
discuss the measurement of mental 
development in young (pre-school) 
children. 

View the film strip titled, "Your 
Child»s Intelligence." 

NOTE: The film strip may be purchased from NEA in Washington, D,C, for 
$7«00, This price includes a recording of the script, 
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Generalizations Experiences 

Since no two children grow at the 
same rate or in exactly the same 
way, norms can be misleading* 

Each child's personality is a 
product of slow and gradual 
growth. 

Personality patterns are influ­
enced by maî y factors. 

The most bewildering task for a 
young child is to discover his 
own self-identity and to relate 
his newly discovered self satis­
factorily to other people. 

Deteimne the meaning of the term, 
"Intelligence Quotient." Discuss 
the value and the danger of using 
it as an indication of mental 
growth. Compare its significance 
as an indication of normal mental 
growth with the height-weight 
table as an indication of normal 
physical growth.* 

View and discuss two films which 
show the emerging personality 
patterns of pre-school children. 

"The Terrible Twos - The Trusting 
Threes." 

"The Frustrating Fours - Wie Fas­
cinating Fives." 

Ekootions are an integral part 
of behavior patterns. 

Emotions grow and mature in the 
same sense that perceptions, 
judgments, and concepts grow. 

Adults who understand and accept 
a child's immaturity are more 
capable of guiding him effectively. 

Prepare an age chart of personality 
characteristics of pre-school chil­
dren. 

^Teachers wishing to update their own concepts of intelligence and per­
sonality will find the following books helpful: 

"Productive Thinking in Education," edited by Aschner and Bish, 
National Education Association, 1201 Sixteenth Street, N.W., 
Washington, D.C. (paperback edition, $3*00). 

"Personality" by J. P. Guilford, McGraw-Hill, N.Y., $7.95. 

Note: The films mentioned can be secured from the Bureau of Community 
Mental Health Services, Department of Public Vfelfare, Harrisburg, 
Pennsylvania. 
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K:w CcnceT?t; Food plays an laoportant role in the growth process* 

Objectives: 

An underst^iding of the nutritional needs of children. 

The ability to prepare and serve nutritioiis and attractive 
meals for pre--sr.lioci childrms. 

The ability to assist children in the f oncation of desirable 
food habits* 

Th® ability to make observations and keep records i^ch will 
indicate the progress i»diich the children are making* 

Generalisations 

Learning to eat and enjqy a variety 
of nutritious foods is an important 
part of a child's develo|S!»jat* 

B3q)eriences 

Gbserve the eating habits of a 
group of children in the school 
lunc 1 program of a primary school* 
Use an observation^ ';>heet for each 
child observed* iLscuss the obser-
vaticHis in class and identify the 
diiferences found in the food 
habits of the children* Classiiy 
the habits observed as desirable 
or undesirable f rem the standpoint 
of the children's health and growth, 
l^courage pupils to generalize con­
cerning the formation of food 
habits* 

The foreaticm of iidiolesGoe atti­
tudes toward food begins during 
infant* 

Lasting food habits are fomed 
during the pre-school years* 

Food habits are influenced by 
maoy factors* 

View a film such as^ "Babies Like 
to Bat," which will sunmarize the 
feeding of infants and provide a 
background of work with pre­
school children* 

Qiscus^ the factors iiMch influ­
ence childroi's food habits* 
Decide how pre-school children 
can be encouraged to form desu>-
able habits* Use these sugges­
tions as a guide for nursexy 
school procedure* 
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Generalissations Ebqperiences 

Children's seals must be care-
fnlly planned to include all the 
nutrients needed for health and 
groiith* 

Heals for cnildren should be 
siB^e^ nutritious^ attractive^ 
and carefully planned* 

Review the nutrients >diich are 
necessary for health aiad growth* 
Develop a "pattern" for a pre­
school child's daily meals simi­
lar to the !type-A pattern for 
school lunches* Using the pattern 
as a guide^ plan meals for pre­
school children* Actually prepare 
and serve the noon meal for pre­
school children over a period of 
several weeks* (The amount of 
training given in actual food 
preparaticm prior to the prepara­
tion of meals for the children 
will depend on the background of 
the trainees*) 

Mealtiffls can be a happ;^ e^qseri-
ence for children* 

Kaking it possible for children 
to participate in the serving 
and clearing away of meals in-
cre€ises their interest in food 
and their sense of responsibilily. 

Trainees can take turns eating 
with the children at their small 
tables* "Adventuring in Home 
Living" by Hatcher and Andrews, 
Book lly pages 474-489> provides 
mai^ suggestions for helping chil­
dren with eating problems* 

Flan ways in idiich children in the 
nursery school can participate in 
the serving and clearing away of 
meals* 

Develop a method of recording 
observations concerning the chil­
dren's focdiiabits* Use these 
records as a basis for determining 
corrective procedures and for eval­
uating progress* 

liOTE: Tiie film, "Babies Idke to Eat>" can be obtained from the National 
Dairy Council in Chicago or from aziy of its local branchese 
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Key Concept? Effective guidance of children's behavior helps them to 
move forward toward social matuxdty* 

Objectives: 

The ability to guide the behavior of children in Kays idiieh 
enable them to maintain their self-respect and move forward 
in their quest for social maturity. 

The ability to discriminate between acceptable and unaccept­
able patterns of behavior - and to help the child learn to 
discriminate* 

The ability to set limits for children's behavior and enforce 
them in those situations where t h ^ are too immature to judge 
the consequences of their own behavior* 

Generalizations 

Adults differ in the way in >diich 
they guide children's behavior* 

Experiences 

Discuss various ways in which 
members of the class have seen 
adults give direction to chil­
dren's behavior* fiole-playing 
of several situations mi^t be 
used to stimulate discussion* 
The film, "Preface to a life." 
shows a contrast between demo­
cratic and autocratic tech­
niques* Discuss the difference* 

Teachers guide behavior in many 
subtle ways* 

Ibiderstanding the reason for 
misbehavior helps adults deal 
with it more effectively* 

View again the film, "Skipiar and 
the Three R's." This time, focus 
attention oa the teacher^ Txy to 
analyze the various ways in idiich 
she gave direction to the children's 
behavior* 

Effective guidance helps the 
child establish a value struc­
ture iMch serves as a guide to 
his own self-control* 

Miake some generalizations con^ 
ceming the effective guidance 
of children's behavior* 

Effective guidance helps the 
child develop and maintain his 
self-respect* 
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Generalizations Ebqperiences 

Action is often more effective 
than words* 

Words have power in the guidance 
of behavior only if they are 
skillful3y used and adapted to 
the tempo of the child's mind* 

Positive suggestions are moẑ e 
effective than negative ones* 

Words are of little use when a 
child is emotionally disturbed* 
Words can be used to give en-> 
couragement* 

Discuss the use of words in guid­
ing behavior. Describe specific 
situations and decide how words 
might be used to guide behavior 
in these circumstances* 

View the film, "Helping a Child 
Accept the Do«s and Don'ts." 

Use situations î iich occur in the 
niu^ery school as a basis for 
class discussion and evaluation* 

It is easier for a child to 
accept limits and restrictions 
>diich are consistently enforced 
by all adults concerned* 

Children accept guidance more 
readily frem adults tdiom they 
respect* 

Children learn to accept limits 
and restrictions just as adults 
learn to accept regulations and 
laws* 

Once a direction has been given 
it should be complied with^ or a 
f'̂ 'JLoŵ up suggestion should be 
made* 

Discipline should never be admin­
istered in a vicious or hostile 
manner* 

A child should never have occasion 
to doubt that he is loved and 
respected even taough his behavior 
is not approved* 

Discuss punishment and decide on 
criteria ^^ch might be used to 
decide idiether a certain type of 
punishment is desirable or un­
desirable* Use the criteria set 
up by the class to evaluate the 
following: 

physical punishment 
humiliation 
praise 
rewards 
threats 
natiural consequences 
isolation 
removal of privileges 
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NOTE: 

The films, "Preface to a Idfe." "Skippy said the Three R»s." and 
"Helping a Child Accept the Do's and Don'ts." may be secured from 
the Bureau of Community Mental Health Services, Department of Public 
Welfare, Harrisburg, Pennsylvania* 

The filmstrip, "Your Child and Discipline." including narration, 
may be secured from National Education Association, 1201 Sixteenth 
Street, N.W,, Washington, D.C. (Price $7.00 - Order stock number 
3S8-11710). 

A pamphlet, "Yoiu* Child and Piscipline," by Dreikurs and Soltz, 
may also be secured from the same source in packages of 35 for 
^1.00. (Order stock number 382-1170S). 

Reference Book: 

Children: The Challenge by Hudolph Dreikurs and ¥icki Soltz* 
1964. Meredith Press. 

= 
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Key Concepts Effective child guidance requires harmonious teamwork on the 
part of all people concerned* 

Objectives: 

An appreciation of the importance of teamwork in the guidance 
of the growth process. 

The ability to plan cooperatively with others. 

A willingness to understand and accept common goals in child 
guidance* 

The ability to work harmoniously with others in the attain­
ment of common goals* 

The ability to communicate meaningfully with other membeirs of 
the child guidance team* 

Generalizations 

A child's development is facili­
tated Tiihen all those concerned 
with his guidance have common 
goals and work together as a 
team* 

Cooperative planning is one way 
of developing a spirit of team­
works 

Participation in planning increases 
interest in a project* 

Participation in planning develops 
an awareness of probl'?nis and 
objectives* 

Participation in planning develops 
a sense of responsibility for the 
success of the project* 

Experiences 

Use the establishment of a nursezy 
school as an experience in teacher-
pupil planning* An approach of this 
sort is suggested in "Adventuring in 
Home living.*' Book II, by Hatcher and 
Andrews* If the nursezy school 
is already in operation, involve the 
nursery school teacher in the plan­
ning sessions* View the film, 
"Family Circles," *diich points up 
the need for home and school cooper-
tion, - and plan ways in "iibloh the 
nursery school parents can partici­
pate in this experience* Invite 
some parents to participate in the 
planning sessions* 

Stmmarize the cooperative plaaining 
by generalizing concerning the value 
of cooperative planning as a tech­
nique in human relations* 
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Generalizations £bq>erienc6 

An understanding of other people's 
viewpoints is conducive to harmony 
in human relations* 

Role-playing is a technique which 
can be used to increase our under­
standing of others. 

Use the training film, "Role Play­
inĝ  in Human Relations Train3.n;̂  -
How to Do It." 

Use role-playing as a teaching 
technique at an appropriate time 
during the training course. The 
movie will be more effective if 
it is shown immediately preceding 
the role-playing experience. 

Communication with other people is 
an important part of working 
together. 

Group discussion is a valuable 
form of cosnunication. 

Written records provide (l) a means 
of coanmunication, and (2) form a 
basis for evaluation of a child's 
progress. 

Objectivity is an important con­
sideration when reporting nursery 
school observations* 

Use a training fUm such as, "Let's 
Discuss It." to focus attention on 
ways to improve discussion tech­
niques. Use the information or 
suggestions in the film to fonrru-
late a guide for class discussions* 

Select an appropriate subject for 
class discussion and tzy to make 
use of the suggestions in the film. 

Decide on various ways to ccaonuni-
cate with the parents of the nurs­
ery school children. Carry out 
these ideas throughout the coiirse* 

Develop a plan for nursoL'y school 
record keeping which will serve as 
a means of communication for mem­
bers of the class, - and also pro­
vide a basis for the evaluation of 
each child's progress* 

Practice writing brief objective 
anecdotal reports of incidents 
occurring in the nursery school* 
Use these as the basis for class 
discussion and evaluation* 

NOTE: The films mentioned in this section may be secured from the Bureau 
of Community Ifental Health Service?, Department of Public Welfare, 
Harrisburg, Pennsylvania. 
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Key Concept? Play helps a child move toward his full potential. 

Objectives: 

An understanding of the role of play in the total growth 
process* 

The ability to select play materials suited to the age^ 
interests^ and ability levels of the children concerned* 

The ability to improvise play materials from inexpensive 
ccmBonpOLace articles* 

The ability to set the stage and supervise creative play 
experiences* 

An understanding of the proper care of various play 
materisLls* 

The ability to secure the cooperation of the children in 
caring for their play materials* 

Generalizations 

Through play> a child discovers 
his senses and his muscles* 

Given proper materials and guid­
ance^ a child will work hard to 
improve his ability* 

Experiences 

Discuss the various types of 
play such as: 

Block pla^ 
Dramatic play 
Kanipulative play 
Outdoor play 
Creative play* 

Pre-school children need many 
opportunities for free play* 

Safety is an in^rtant considera­
tion in the selection of toys. 

There should be little adult 
interference with play* 

Pre-school children are in the 
large muscle stage of develop­
ment and require vigorous body 
activity* 

Develop criteria to be used in 
selecting toys and play materials 
for the nursery school* If the 
nursexy school is not alrea^ 
equipped - plan the play matezlals 
needed* If it is already equipped -
plan to add some new items specially-
planned by the group of trainees* 
The Pre-School Guide published by 
the Colorado Future Homemakers will 
be extremely helpful* 

Prepare some improvised toys and 
play materials* Arrange an ê diibit 
for a P.T.A* - or some other place 
vdiere t h ^ may be seen by parents* 
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Generalizations Ebq}eriences 

Through play^ children learn to 
cope with their environment* 

ForBulate a guide for trainees 
to use ifihen guiding play activi­
ties in the nursery school. 

If a child's introduction to 
stories and books is a, happy 
one^ he will be better pre­
pared for futxure learning 
experiences* 

Visit the cliildren's department 
of a public libraiy and ask the 
children's librariaft to discuss 
the selection of books for chil­
dren* 

Arrange for a skillful story 
teller to present a demonstra^ 
tion of story telling for the 
class* 

Have members of the group prepare 
simple stories and practice tell­
ing them to other members of the 
class* 

Select suitable books for the 
nursery school* 

Creative art experiences are 
of great importance to the 
development of pre-school 
children* 

The process is more important 
than the product in the develop­
ment of the child* 

Adult standards and ideas should 
not be imposed on the child* 

Provide an opportunity for the 
trainees to beccmie familiar with 
the art activities commonly used 
in a nursery school such as: 

) easel 
painting ) finger 

) sponge 

) clay 
modeling ) dough 
cutting 
pasting 
crayons 
sand 
water 
snow 
flannel board 

Assemble and prepare art materials 
for tise in the nurseiy school* 
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Generalizations H'iperiences 

Children can be helped to become 
more aware of the world around 
them* 

Plan science experiences suitable 
for nursery school children and 
carry them out* 

Plan a field trip for the older 
nurseiy school children. 

Music activities provide a crea­
tive outlet for pre-school chil­
dren* 

Practice and carry out musical 
and rhythmic experiences suitable 
for pre-school children* 

Excellent Keferenee: 

Pre-School Guide published by the Colorado Association of Future 
Homemakers of America^ 510 State Office Building^ Denver^ Colorado^ 
80203* Price $2*50 plus postage. 

This book contains many illustrations of play equipaent iMch can 
be constructed in the school shop 02̂  the home workshop* 
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Key Concept: Retarded children can be helped to grow towp r^ their 
fullest potential by proper care and guidance* 

Objectives: 

An understanding of the nature of retardation* 

An awareness of the special needs and problems of the 
retarded child* 

A willingness to respect retsirded children as individuals* 

The recognition that helping retarded children attain 
happiness and furthez >heir developnent is a uniquely 
satisflying e3q}erience* 

Generalizations 

The development of retarded chil' 
dren has been slowed down or 
azrested because o.C genetic or 
enviromoental factors* 

There are marQr levels of retarda­
tion* 

Classification of retarded childrciin 
is difficult. 

£3q)eriences 

Observo children in special edu­
cation classes for (l) the edu-
cable retarded and (2) the train­
able retarded* If possible^ 
arrange a field trip to an insti­
tution caring for the totally 
dependent mentally retarded* 

Discuss the observations in 
class and formulate the char­
acteristics of the educable^ 
the trainable^ and the dependent* 

It is important that retarded 
children be respected as individ­
uals* 

An outstanding member of the class 
(or the teacher) might give a book 
review of "The Child Who Never 
Grew" by Pearl Buck* 

Most retarded children can be 
helped to develop independence 
in caring for themselves* 

Each retarded child has a unique 
pattern of growth* Growth in all 
areas is not necessarily consist­
ent* 

If possible^ arrange for the 
trainees to have a part of their 
laboratory experience with chil-
d]:*en in a school or institution 
caring for retarded children* 
This is especially important if 
there are many job openings in 
this type of work for the gradu­
ates* 
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Generalizations E3q>eriences 

Each child's level of developmeno 
must be carefully obi?erved for 
pressure to learn when applied too 
early leads to failtire^ and failure 
lessens the child's desire to learn 
the task }Aien he is ready* 

Observation of the child's play 
idll usually reveal those areas 
in idiich he is ready to grow. 

Retarded children have a slower 
rate of development^ but the 
sequence of development is similar 
t'̂  that of nozmal children. 

Retarded children require many suc­
cessful repetitions in order to 
acquire basic skills of self-4ielp« 

The retarded child requires more 
encouragement and recognition of 
his achievements than the average 
chUd. 

A part-til^ job caring for a 
retarded child in a home in the 
ccnnnunity would be an excellent 
supplemental es^erience for a 
trainee* 

Success is more likely if only one 
skill is stressed at a time. 

Complexity of any kind ovenrtielms 
the retarded child and may result 
in a complete loss of interest in 
learning. 

Concentrating on strengths prcmiote 
growth - calling attention to weak­
nesses retards growth. 

I i ! 

Individuals concerned with the care 
of retarded children must be unusually 
patient, calm, and pleasant. 
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Generalizations Esqp&riencea 

Habits are more easily leaned, 
if the child feels some need 
for learning the habit* 

Betarded children generally have 
very short spans of interest* 

The book, "You and Your Betarded 
Child" l^ Kirk, Karnes, and Kirk, 
will provide a wealth of material 
idiich can serve as a basis for 
class discussions and activities* 

Qrill periods should be short, and 
repeated at frequent intervals* 

Talking in sioQtle statements to the 
child \MXe he is practicing will 
facilitate learning* 

Betarded childr^i have difficulty in 
transferring learning frcoi one 
sitiiatioi to another* 

Aoy of the f ilos listed at the 
end of this unit siay be used, 
especially if there is little 
opportunity for actual €i^ri-
ence with retarded children* 

ContrroUlDg the behavior of re­
tarded children requires special 
cmsiderations * 

Beferenoes for Teacher and Trainees: 

You and Your Betarded Child* Sasniel A* Kiric, ̂ rle B* Kaznes, 
and V&nifred D. Kirk* Maonillan, New York* 1955* 

The Child Who Nevw GT-JW, Pearl S. Buck. John Day, New Yoiic. 
1950. 

Play Activities for :Mie Betarded Childc Bemice Carlson. 
Abingdcm Press, New York* 1961. 

Child i£ the § ^ d ^ * Edward L. French and J* Clifford Seoit* 
Lippincott, FhiladelfMa. I960. 

Basic Lessons for Betarded Children. Luc^ Hamilton. John Day, 
New York. 1965. 

Betarded Children Can Be Helped. Ksgr A. Fines* Channel Press, 
Inc., Great Neck, New York* 1957. 
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The foUoidng fDAs aay be secured from, the Bureau of Ccaasnnii^ 
Mental Health Services^ DepartLinit of Puiblic Velfai:e« Harrisburg^ 
Pennsylvania. 

Beycaid the aadow. Shows the prograa for diagnosing and training 
retarded children in Colorado. 

Eternal Children* A descripti've film covering the nature and 
needs of retarded children frca "basket" cLlld to ooronc 

Forget Hot 'Ehese Children. A color film idiich shows idiat one 
state is doing to help retarded children become useftil oembers 
of soeie^. 

Ctae Stell Candle. A color filn showing ezaaination, diagnosis^ 
and education of retarded childr^i. ^ 

Childrm Liaited. A color film showing BBsgr children with a 
Tariel7 of causes of airrested laental growth. Suggests the need 
for special care and training* 
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Key Concept; Children viith certain physical handicaps require speci^il 

care, 

Objectives; 

An understanding of the various types of j^sical handicaps 
which require special care. 

Generalizations 

Aside from their handicaps, 0iysi-
cally handicapped children are 
nonnal childreno 

Specialized care can help the 
physically handicapped child 
become a more self-sufficient 
individual* 

B3q)eriences 

Mscuss the CGsmnon physical 
handicaps such as: 

Blindness 
Deafness 
Cerebral-palsy 
^Slscular dystrophy 

Review of the books, "Karen," 
and "With Love from Karen," by 
Harie KiUilea will increase 
understanding of cerebral-
palsy. 

Arrange field tzdps to special 
school classes or institutions 
caring for physically handicapped 
children. Ask individuals con­
nected with these institutions -
or associations such as the 
Cerebral Palsy Association, to 
tsilk to the class concerning the 
care of these children* 

References: 

"Karen" and "With Love from Karen" by Marie Rill Ilea, 
Hall, New York* 

Prentice 
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Key Concepts Concern for the safety of children is a prime responsi­
bility of the Child Care Aide. 

Objectives: 

The ability to recognize safety hazards* 

The ability to decide on a proper course of action in an 
emergency* 

The ability to apply simple first aid treatmen&s* 

The ability to help children acqviire a concern for their 
oi«n safety* 

Generalizations 

Many accidents can be prevented* 

S39)eriences 

Idst the major safety hazards and 
decide on preventive action* 

Use newspaper clippings to focus 
attention of trainees on hazards 
to child safety* 

Arrange bulletin boards and 
exhibits idiich emphasize iioportant 
points* 

Snergencies call for prompt 
effective action* 

Fire is a prime killer of 
children* 

Formulate a course of action to 
be followed in common emergencies* 

Ask the school nurse to demonstrate 
effective first aid measures for 
minor injuries* 

View a film (or films) tMch deal 
with fire. The "Educators Guide 
to Free Films" will list many 
excellent films vtilch are avail­
able from "The Underwriters" or 
the various insurance cisnpanies* 

Have practice fire drills in the 
nursery school* 
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Generalizations Rig^eriences 

FLan a course of action for 
dealing idth a fire emergency 
in a private h(mB» 

Collect newspaper clippings con-
cermng fires in î iich children 
have perished and use t h ^ as 
the basis for disciission and 
for biiUetin board arz^2ig^ients« 

As children grow toward maturity^ 
they can acquire a concern for 
their own safety* 

Discuss w^rs in ̂ ^ch the nursery 
school e3q)erience can help a child 
begin to^i^sume responsibility for 
his own saf ety<» 

Reference: 

^First Aid for Yoiar Infant and Child," Brie Iforthrup with foreword 
1^ Morris Fishbein, M^B. Henry Holt and Co., New loiic. 195S. 
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FACILITIES AND EQUIP15BNT 

The essential facilities and equipment are: 

A classroom or discussion center with movable tables, chairs, 
chalkboard, reference books, and other teaching aids. If the 
discussion area can not be darkened for the showing of films 
and film strips, an additional room should be available for 
this purpose. Audio-visual equipment should be available. 

A child study laboratory large enough to accommodate a 
minimum of 12 children. It should be equipped OS/ rollov^ • 

a. facilities for indoor and outdoor play vdiere 
the trainees may, under the supervision of a 
professional teacher; 

guide children during play activities. 

supervise children during mealtime, rest 
periods, and toileting. 

supervise creative activities such as 
painting, clay modeling, music, and 
puppetry. 

help children develop desirable 
habits of caring for clothing and 
play materials© 

b. facilities for observation, preferably an obser­
vation booth with a one-way window or screen. 

c. provision for trainees to assist in the keeping of 
records pertaining to the development of children* 

d. kitchen facilities in vMch meals and snacks for 
the children can be prepared by the trainees* 

Guidelines for planning, equipping, and staffing a child care 
laboratory will be found on the following pages. 
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i 

GUIDEILINES FOR PLANNING, EQUIPPING, AND STAFFING 
A CHILD CARE LABORATOHI* 

Indoor Play Area - 4 Trainees 

Gener€d Siiî gestions 

35 to 50 square feet per child 

A warm floor is desirable* In 
new bidldings, radiant heating 
shoiild be considered* Old 
buildings may need to use 
carpeting* 

Tables and chairs should be 
child-size* Trapezoidal tables 
make varied arrangements possi­
ble* Stacking chairs are more 
easily stored* 

Plenty of open shelving at 
low heights is desirable* 

Specific Suggestions 

Consideration should be given 
to equipment for each of the 
following activities: 

• Art activities -
2 easels 
1 table with 4 chairs 
display space 
Storage space for paints. 
crayons, modeHiig clay. 
paste, etc* 

• Science activities -> 
Aquarium 
Shelving for science mate­
rials 

Plants 

• Quiet activities -
Carpeting is desirable 
Shelves for books 
Record player 
Puzzles and hand manipu­
lative tajB 

2 tables with 8 chairs 

'^Adapted and e3q)anded from 
"Guidelines for Planning and 
Equipping a Child Care Instruc­
tion Laboratory," prepared by 
Ata Lee of DHEV for the National 
Seminar on Home Econ(»nics Edu­
cation, Columbus, Ohio, 
March 28-30, 1966. 

Housekeeping activities 
1 table with 4 chaiz^ 
Play table with chairs 
Dolls and doll clothing 
Child-size kitchen equipment 
Cupboard for pls^ dishes 
D o U bed 
Child's rocker 
Iron and ironing board 
Dress-up clothes 
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Indoor Play Area (Continued) 

Block activities -
Preferably located near 

door to outside play area 
so that large blocks may 
be used in both areas* 

Large hollow blocks 
should be provided. Small 
boards for building* 
Various accessories such 

as animals, soldiers, 
tractors, trucks, traffic 
lights, etc* 

Open space activities -
Open uncluttered space 

shoisid be provided for group 
play k'hich requires movement* 

Outdoor Play Area - The same 4 trainees ̂ o conducted the indoor play 
activity will move outdoors with the children. The 
observers will also move outdoors to continue their 
observation. 

5 

General Suggestions 

• Located lî ere it gets sunlight 
during mozmng hours* 

. Fenced or inclosed for safety. 
Fencing can be concealed by 
shrubbery. 

. Hard smooth surface over part 
of the area is desirable. 

o fioof over part of area is 
desirable. 

• Large enough to permit varied 
activities. 

• Landscaped to stimulate creative 
plajr* 

Specific Suggestions 

Jungle gym 
See-saws 
Boards and saw horses 
Large wooden boxes 
Hollow blocks 
Sandbox 
Wheel toys 
Balls 
Hoops 

If space permits -
Play-house large enou^ for 
three or four children to get 
inside. 

Flower garden. 

Vegetable garden* 

Facilities for animals such as 
rabbits, chickens, etc* 
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Toilet Area and Belated Storage - 1 Trainee 

General Sngg&sticms 

. Should be located so that it 
is accessible to both indoor 
and outdoor play area, 

• Should be located near entrance* 

« Equipient should be child-size* 

• Should meet state requirements 
for nurserj or pre-kindergarten 
schools* 

Specific Suggestions 

• Individual cubicles for 
storage of children's belong­
ings such as soap^ wash 
cloths^ ccmb^ etc«» as well 
as outer clothing and boots* 

. First-aid equipment should be 
accessible* 

Rest Area 

General Suggesti<^^ 

Indoor pla^ space may be 
utilized for rest periods* 
In allHlay schools it should 
be possible to partiality 
darken the ro^* 

Specific Suggestions 

AU-day schools shoiild pro­
vide a folding or stack cot 
and blanket for each child* 

Part-day schools may find 
iiashable individual floor 
rugs satisfactozy for the 
short rest period before 
lunch* 

Observation Area 

General Suggestions 

Should be located idiere observ­
ers can have a view of indoor 
play area and toilet area* 

Adequate ventilation should be 
provided* 

Can double as storage area 
jAien nursery school is not in 
operaticm* 

c-^clfic Suggestions 

• Four to sii <ibairs, preferably 
of stacking VcC-l̂ t-̂ . 

o Shelf in front of chaii^ for 
note-taking* 

• Shielded f jrom pupil view l^y 
one-way mirror ^ass* 

• A sound system should be con?-
sidered to pick up conversation 
in pLay area. 
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V/brkshop Area - 4 Trainees 

General Suggestions 

A workshop area should be pro-
videc- where trainees can: 

• Co ., truct, launder, and 
reph^r the clothing of 
nurse 7 school children. 

• Constru id repair play 
equipment - ^ materials for 
the nurse:;: . hool« 

• Prepare buli^',, boards. 
e^ibits and mav 'als for 
parent education. 

Specific Suggestions 

• Table and chairs. 

• Automatic washer and dryer. 

• Sink for hand laundering. 

• Ironing beard and iron. 
' 

• Storage for clothing repair 
articles, and bulletin board 
supplies. 

. Flan*:el Board. 

Food Preparation Area - 3-4 Trainees 

The 4 trainees >dio had charge of the play 
activities will eat with the children. 

General Suggestions 

. Should be located adjacent to 
the indoor play area i^ch will 
double as dining space. 

. The child-size tables and chairs 
used for play activities may be 
used for dining. 

. The child-size tables and chairs 
used for play activities may be 
used for dining. 

• The kitchen should be equipped 
for the preparation and serving 
of the noon-day meal for the 
nursery school children and the 
trainees who will eat with them. 

Specific Suggestions 

• Surface cooking units and oven. 
(One home-size range with 4 
surface units and double oven 
vail suffice•) 

• Refrigerator. 

• Frozen food storage. 

• Double bowl sink. 

e Dish»rasher. 
(Home type should be satis­
factory for small nursery 
schools.) 

• Storage for dishes, cutlery, 
glassware, cooking utensils, 
and supplies. 

• Storage for staple foods. 
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PLAY HOUSE AREA 

• 
SINKS COUMTER-S 

;ART CENTER BUILD MS SLOCK AREA 

APPENDIX 
7 STEPS DOWH 

TO 
OUTSIDE PLAV AREA 

QUIET AREA 

o—0—cy^o—Li^-^j—i 
FLOOR PLAN 

CHlLP DEVELOPMENT CENTER 

ONE WAY MIRROR 
GLASS-

FOOD IS PREPARED IN OTHER. 
FACILITIES AND DELIVERED BV CART 

Drawing of Nursory School Suite in 
Woitinghouto High School, Pitttburgh 

iiiteaigiiiiiitiiiiiieiiiiiiiiii 
'ikjiMfrJIu^aiK^ 
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Drawing of AlHiurpose Sensor High School 
Home Economics Room under construction in the 

Crestwood High School, Luzerne County 
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B&2sr 1 Ths 11^ X f e e l ahaafe ^EiMEoar 

Ij? tE^ s s i t s i c e t e l l s l i ie "ai^ 
Set SE^ tinBs — "srite 
^ r t of t h e tfTTTe — -sgElte 
fftg f̂ € ^ t h e tinie - -sr i te 
A l o t a f -^le t in&- v r l t e 
5H. of t h e t m e - -ari te 

jcm. f e e l . . . 
1 i n the blank 
2 i n l^e bisnk 
3 i n f&e blank 
4 i n t h e b-li=tr?k 
5 'in t h e KLsnk 

2* 1 f ^ L t h s t gyrple ^ lissat I ezpect t h a s t o . 

3 , J ^=fT Gcflsrrsi. ^ s i L i a c t s s s e l i f e acfeilts. 

5' -^iat^fc ^ E ^ ssd. cssrfbrtaSsie a&SE JL an "acErking ^ t ^ cMii lren. 

5» 1 fee l t h s t i- ca r l i s t s E t o szsi t a l k ^ 1 & c^o ld r su 

I, TTize^P -5 t. i s laciari^rTit t c U s t s L t o ^ a l d r e n * 

•!?• î  r- ^ s t i. csE t s S s care of imst chiTftT-gi's prdbloss . 

Ji Iz*e tG- -jsark s i d i3l^" - ^ i ^ 

2 r e n e s i ^ , I w i ^ l ^ i ^ ^ssiiLi be CTiet or go 
2a^^ isaere . -^asnc^ h^=r-sceiu 

î  f e e l t s s t tZszre i s ngtlrfiTF l i k e a good ^ s n k i n g t o ge t 
^ i l M ^ M r ^ 

Mrf̂ " mr 
TJgrfi ^^sFr of these ^aifcsisss caref•allj ' . Tirite 
t h e a ^ tEEsfe yos. tMnk f i t s t h e ssifeense i n t he 
b lank . 

EsESL ̂ E ^ •«Lth o ther 
!se t h ^ a r e 

l i l d r s i or sfeire tq^s «dth other 
j e s r s o M . 

"̂ vse? p ^ ^ liBflar ^2!B- sGsrtre of t h i s qpgs&xamiaire and d i r s c t i c n s for 
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2. 

3. 

The best tirae to start to teach a haby to i2se the to i l e t i s 
idien he i s about lacmths old. 

A child win usiwlly ask to go to the bathrocis or i d l l gp Mp^self 
iidien he i s about __«_ years old. 

Usually a baby tdU stop using a bottle i^&a he i s 
old, and should stop hy the tinae he i s • 

year 

^ost children in; to the ase need t o sleep in the 
aftemocm and also need to sleep 12 hours at night. 

6. fest children between a ^ s and '^m probably 
not sleei> in the afternoon but should rest . 

7. I would expect a baxjy as old as ESHsths to ciy ofts i 
imeB. he i s unable to do i^mt he i^oits to do. 

8. A year did child can ii![£derstand ponisl^snt for isras3g 
doing idiile diirersiaa iscrls better mth youn^r dbildren. 

9. Sost childrKi are not resaxfy te l e s m to read or writs before i^^e^ 
are years old. 

10. Most children can dress i^ssselves by the t i ee the^ are 
years old. 

PART i n ^ i n ^ I knoir or can do in taking caire of cHldrgis 
Beloir i s a l i s t of t h i n ^ yon know or can do in 
taking care of childrsi. 3ate your kncxLed^ or 
abiliigr 1^ lerlting A, B, G, D, or 3 in the blank, 

A - escellent 
B — good 
C - fair 
D - pcK3fr 
S — no knoicLed^ 

1. Telling stories to children. 

_2. KLaying gasaes with l i t t l e children. 

3 . Singing siEjpie scHigs. 

_4. Correcting children. 

_5» iThat to expect frcsa children of differoit ages. 
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6« Bj the tisae a cMld leacl^s S^KKJI (5 or 6 
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?• Cfailidreo i ^ ..̂ re inteUectoaUy a^iitioQS in 
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B. 7ezy Ixtt le l^gniT»g t^Jces place dcriTfg l^te 
pre-school years because the child i s too 
isssitiire* 
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precisely because of i t s naî f i?ariati<sis« 
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factors* 

Directions for scoring: 

1« Uairk statsa^its 1^ k, 6, 1, and 9 as positive (true) s ta te -
wesAs cm jmnr key copy, ^ask stateaaents 2^ 3, 5 9 3 , asd 10 
as ne^tiTS (mxtme) stateafeots GD yoor ksy copy* 
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Agree c o l i ^ and 5 points for ^nch 1 * i n l&e -^gree codsaiu 

3« (^ i^gatiTe si^tesents giine 10 points for each "2^ i n liie 
Disagree colissi azni 5 points for each "1^ in the IHsagree 

4« Gcive no score for qi^stion saHs* 
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WHAT WOULD YOU SAY? 
(A means of evaluating pupil concepts) 

One Pennsylvania teacher devised a quick and subtle way to 
evaluate pupil concepts* She merely described a simple situation 
and asked the pupils tdiat they would say to the child involved* 
Their responses were then placed on the blackboard (without names) 
and used as the basis for class discussion* 

Following is a sampling of some responses i^ch revealed some 
vezy inadequate concepts concerning the nature of a two year old: 

The situation: 

Johnny (age 2-1/2) was so busy playing he forgot to go to 
the toilet* Now his pants are wet and there is a puddle on the 
floor where he was playing. WHAT WOULD YOU SAY TO JOHNNY? 

"Johnny be a good boy and tiy to make it next time." 

"Oh, Johnny, you were working so hard that you forgot 
to go to the bathroom! Tiy and remeniber next time* 
You're getting to be a big bcgr nowl" 

"Johnny, you should have gone to the bathroom* Now go 
and change, and then clean it up*" 

"Don't be ashamed. All little ones do it." 

"That's all right, Johnny, I'll clean it up." 

"I would ask him to try and be careful, and I would say 
that he should not play unless he knows if̂ en to stop." 

"I would say, Johnny, >diy didn't you tell me so that I 
could have taken you to the bathrocHB? The next time 
you tell me." 

"I would say to Johnny that he is a big boy - and big 
beys don't do that. Tell me next time." 

NOTS: A device of this sort caii serve not only to evaluate the 
level of pupil concept formation, but also as an ideal 
stairting point for developing a concept of what can be 
expected of a two-year o M child. 

- 5 1 -
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*OFFSET LITHOGRAPHY, *C(X)PEP>ATIVE EIXJCATIOM, 
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t ra in ing courses f o r of fset l i thographers. I t was developed by 
research assistants and an advisory consultant. Assigrenent sheets 
cover ( 1 ) History of Offset Pr in t ing , ( 2 ) Offset Print ing as a 
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fwffLEiic&eig's k ^ $ . 5 0 

rRfl'MllWr'^lHIBTt lagBtTHR 

IBESE gggfeaeasaa^E 
m»i :? -^f eg-y§^«> 

MKil? funsar ^ a i ^ r fSfif^fe 
f3̂ *'?TiT« SiiHif^His C&aiLsE -^fSf.fTiaiLu^*g S g y 

aTj t i l l fe'iiaarfi ««•< M«*«*arra3«*-a g g ' 
T7HiTs>i£ gmr M:<mi Sc^xsoL ^Kit& tLfeCUM^C 

(|iaBsie%gsS[|) 

g) ^ aeas5 ri4si:^T7te^ S^Elt g g 



mmm • • 

Z 

REFER^^BS 

A. Cogoli, John E., Photo-Offset Frnidanentals. First Ecitlon, 
McKhight aiKl McKnight Publishing Cî î eiiy, Bloosaington, Illinois, 
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FOr.EWORD 

a?his coxirse of study, consisting of an analysis of OFFSET 
LIIHOGRAPHY, together with assignment sheets covering the related 
(occupational) information to he taught by the school, has been 
prepared for teaching offset lithography on an individual basis 
in a cooperative part-time program. 

The original analysis and assignment sheets v/ere prepared 
by Dr. G. Pat Powers, formerly Research Assistant in Industrial 
Education at the University of Missouri. The present revision 
was made by Mr. Jack Kirby, Research Assistant in Industrial 
Education, University of Missouri. We acknowledge the assistance 
of Dr. Robert E. Goetz, Professor of Graphic Arts at Central 
Missouri State College, VJarrensburg, Missouri, for his counsel 
and constructive critism of the manuscript. 

I'Je wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, 
for the direction and administration of the Curriculum Materials 
Laboratory in which this material was prepared, and to Mr. James B. 
Karnes, Instructor in Industrial Education at the University of 
Missouri, who supervised the preparation of the material and edited 
the manuscript. Credit is due Mr. B. W. Robinson, Assistant 
Commissioner of Education, Mr. Merton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department of 
Education for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is a part. 
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INTRODUCTION 

In preparing this course of study, it has been assumed that the 
attainment of occupational competency in any type of worlc involves 
three different, yet closely related, types of learning. They are: 

1. Mastery of the practical job -skills and procedures per­
formed hy the worker in the occupation. 

2. Comprehension of the technical and related information 
basic to an intelligent understanding and practice of 
the occupation. 

3. Development of those personal-social traits which are 
essential for the successful worker. 

The first group of these "learning units"—the job skills and 
procedures—has been arrsmged in the analysis under the heading of 
"Job Training." The second group of learning units—the technical and 
related information—has been arranged under the heading of "Related 
Information." And the third group—the personal-social traits—has 
been listed under "Personal-Social Traits Essential for the Printer 
of Today" in the introductory section addressed to the student. 

In a cooperative educational program it is necessary for both 
cooperating agencies—the school and the employer—to understand 
clearly just what each is to be responsible for in the training of the 
student-worker. Experience has shovm that most of the practical job 
skills and procedures of an occupation can best be learned through 
supervised v/ork on the job. Experience has shown also that the school 
can best teach most of the technical and related occupational infor­
mation needed by young student-v/orkers. This division of responsi­
bility has been made in the arrangement of the course of study; that 
is, it is expected that the student-v/orker will m.aster the job skills 
and procedures through practical v/ork on the job under the immediate 
supervision of the employer, and that he will receive instruction in 
related occupational information in the school under the direction of 
tho coordinator. 

Skills and related information are matters for direct instruc­
tion, but personal-social traits are acquired only through practicing 
them during the process of acquiring skills and information and in 
one's daily conduct. Therefore, both the employer and the school, as 
v/oll as the home, must assume responsibility for developing in the 
student-worker those habits, attitudes and character traits which are 
essential for success in his occupation and in life. Both the 
employer and the school should be constantly on the alert to see that 
the student-worker places desirable interpretations on his experiences 
and that he does not practice habits and exhibit character traits det­
rimental to his success. 
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Since the coor«2inator' s class ̂ /ill be made up of fifteen or more 
students, each differing frair. the other si«j-nificantly, studying a 
dozen or inore occsipations which differ izarTiecIy in their requirements, 
it follo\^ that ±c will be iispossible for him to •-c-ach,- through the 
group L'-ethod, the ocĉ »ipational iRfon:.ation v/hich relates to the 
specific job of each stundent-workor. In order to be effective, this 
type of instruction Einst bo individualized. There is, of course, some 
related information, suich as occupational he~lth and safety, worlonen's 
cor»:pensation, vjeige-hot'-r laviŝ , fair labor standards, unemployment com-
pencation, and the like, which is of coRinon interest and concern to 
r.ll Gtudent-worliers, and Bay be effectively taught by the group method. 
Bwi. if the coordinator is to laake a real contribution to the in-
c'-Tvice vocational education of his students, he must devote a major 
portion of his classrocHs instruction to content which deals specifical­
ly i\?ith the work of each boy and girl enrolled. 

I-:ith this requireiacnt in usind, and in- order to facilitate indiv­
idual instruction, these assignment sheets have been prepared. Each 
contains certain record data as to number and range of units covered, 
irk-iir-ô x̂iotoaey para^a^aphs designed to develop interest, es^lain the 
lT.portance of the assignment, and to convey to the student v/hat he is 
ê cpected to learn, specific assigneents including reading, learning 
activities and a series of new-type questions designed to check his 
attainnient, 

Obviously, it is desirable to teach the related information in 
the school at the tisse it will be used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator will 
find the assigî issnt sheets i-ifell adapted to this end. He can select 
frc^ day to day the assignsiont v^ich covers the informational units 
related to the work being done on the job„ Ifith this arrangement, the 
coordinator will beccsze, di:ring a rsajor portion of his classroom time, 
a supervising study and helping teacher. 

In selecting boolis for the course, an effort has been made to 
restrict the nuiiber to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recaoaended that copies of these books 
be secured and kept in the coordinator's classroom for ready use by 
the sti-ident. 

The key sheets, available in a separate pamphlet, have been pre­
pared to enable the coordinator to score quickly the objective tests 
which are a part of each assignment sheet. These key sheets give the 
correct ansv^rs to the questions, as ̂ jeil as the reference and the 
page on ̂ B̂ ich each answer can be found. The key sheets should be kept 
in the- coordinator's possession. 
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TO THE GTUDENT-TJORKER 

Printing is one of our chief rneans of conirnunication. Nearly 
every civilized person today uses printed products in some form. 

For the printing industry to be able to produce the needed quan­
tities of printed products", with the speed and economy necessary to 
remain in business, a number of different printing processes have-
been developed. This booT: that YOU are nov7 beginning to study is a 
product of one of these several processes. 

In this course you will learn the operations necessary to do 
offset printing. Offset printing or as it was knovm earlier, 
"Lithography", is one of the newer printing processes and one of the 
most important processes in our modern printing industry. 

OPPORTUNITIES AND REQUIREMENTS: 

Because of the need for printed m.attei in nearly all of man's 
activities, printing has in modern times ranked consistently high 
am.ong the nation's great industries. The v/ide variety of products of 
the press and the demand for a constant supply requires the efforts 
of many skilled persons in printing firm.r- ranging from the small "one-
man" establishments to large plants employing hundreds of workers. 

Offset Printing as a vocation attracts many young men and v/omen 
because it offers genuine opportunities for steady work,, good pay, and 
advancement. The trade has several branches and numerous allied in­
dustries such as: cor.positers, photographers, platem.akers, commercial 
artists, retouchers, layoutm.en, proofreaders, pressmen, and draftsmen. 

Young people v/ho enter the printinj trade will find that it offeri 
abundant opportunities. IThile there are more men than women in the 
trade, v/omen find places in all branches except where heavy lifting 
is done. For printing the usual requirements include a good education 
— a high school education is preferred and is rapidly becoming an 
essential—good health, good eyesight, and a sense of design and pro­
portion. For the most part the v/orl: of printing requires exceptional 
patience and a greater than average interest and aptitude for creative 
v/or]:. 

Opportunities for advancemient are especially favorable at the 
present time v/hen there are few apprentices in proportion to the total 
number of journeymen. The work is ..not heavy, as a rule, and the fact 
that it is indoors makes it attractive to m.any persons as a year-
around occupation. 
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In spice of a former widespread belief chat printing occupations 
are injurious to health, there is little evidence on v/hich to base 
this belief. There are, of course, shops in v/hic!: the best conditions 
still do not exist, and the v/orlier must be able to recognize them. 
T'Jhile there are accident hazards in the use of the machinery in a 
printing shop, exorcising reasonable care, and using the safety 
devices which are provided x/iii mahe serious accidents unlikely. 

PERSONAL-SOCIAL TPAITS ESSENTIAL FOR THE PRINTER: 

Personality traits are of extreme importance, not only in secur­
ing c?.nd holding i desirable position, but in life in general. Per­
sonal-social trait:> can be improved through training when the individ­
ual learns v/hat to i?.:prove, and why improvement is advisable. Airong 

personal-social traics of chief importance to the printer cire the 
rollov/ina; 
** ̂  

?.ccuracy; It is of prirae importance that the printer be accurate, 
cincc accuracy is basic in the printing business. 

Honesty; This means giving full value for pay received, truthfulness, 
unqualified loyalty to one's employer„ 

Dcnendabilitv: The ability to do good work in a businesslike manner 
vritliout super vis ion. 

Intellicrence; The printer must be above average in gejseral intelli­
gence, with at least a high school education. - -

Cooperation; This implies the ability and disposition to v«3rk harmon­
iously v/jth others, to be helpful, to v/ork together. 

Health: A printer needs good health, especially good eyesight and 
endurance. One v/ho is not physically-and r;:entally able to stand long, 
irrcgi'.lar hours should not undertake the v/ork. 

Personality: A printer should be able to build up good v/ill among 
his customers so that they v/ill come back. He shoul" be a go-getter, 
a person of ideas, ready v/ith helpful suggestions for potential cus-
tcir.crs. He rr.ust possess a pleasing personal appearance, a good 
speaking voice, and a sense of humor. 

Alertness: For the printer v/ho operates his ov/n machines, manual dex­
ter it̂ ' and mental alertness are essential. 

Ambition: The printer must have love of his work, a singleness of 
purpose, and an ambition to expand his business, v/ith caution in ex­
panding beyond his capacity to make his business pay. 
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s ^ t n c d s of s a k i n g pape r 

7 4 . S^tiMjds of c o n t r o l l i n g 
t l i e s t r e t c l s i n g and 
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JOB TRAINIIIG: T̂ iat the Assign 
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Prepare and mount blanlcet 
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91. Condition paper 

Set registration controls 
Set delivery controls 
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sotting 
Run test sheets and 
adjust 
f4ake f i n a l run 

Control pH 
Wash-up press 
Rcnedy sheet feed and 
delivery troubles 
Rerr.edy printing unit 
troubles 
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d i s t r i b u t i o n t r o u b l e s 
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t r o u b l e s 
Renody press plate 
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Function of delivery unit 
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Definitions and functions 
of pre-malieread}" 
Types of makeready 
Makcready procedure 

96. Operations involved in 
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97. pH nieasr.rer.ients 
98. "icish-up procedures 
99. Sheet feed and delivery 

troubles 
100. Printing unit troubles 

101. Ink feed and distribution 
troubles 

102. Plate dampening troubles 
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104. Offset blanket troubles 
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106. Inl; troubles 

109. 

Siuall ] 

Run offset duplicators 

Dupl 

17 
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, , 1 

icators 

107. 

lOG. 

IOC. 

1.. 

Types of offset duplica­

tors 
Advantages and special 
features of offset dupli­
cators 
Procedure for operating 
offset duplicators 
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111. Jog paper 
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114. Operate fo lding machines 
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117. Pad paper 
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119. Punch and drill paper 

120. Perforate paper 
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112. 
113. 
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115. 

lis. 
117. 
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119. 
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Procedure for figuring 
paper cutting 

Methods of cutting paper 
Care of paper cutters 
Methods of folding paper 
Techniques of folding 
impositiong 
Methods of gathering paper 
Methods of padding 
Types and methods of 
binding 
Methods of punching and 
drilling paper 
Methods of perforating 
paper 
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HISTORY OF OFFSET PRINTING 

Printing is one of our chief moans of comnunication. It is 
difficult to imagine a world v/ithout books, magazines and other 
printed material. Printing actually began v/ith the Chinese v/ho v/ere 
printing frcan carved bloclis as early as 040 A. D. It \;asn*t until 
1453, when Johann Gutenberg invented a mold for casting raised 
letters on individual metal bodies that printing really got uadorvTay. 

There are four basic methods of printing: letterpress or relief 
printing (printing from raised surfaces), intaglio or gravure printing 
(printing from depressed surfaces, stencil processes, and lithography 
(printing from a flat surface) . Lithograph, v/hich means "stone 
v/riting," \7as discovered in 1798 by Alois Senefelder and is based on 
the chemical principle that "grease and v/ater do not mix." At first, 
all lithographic printing \7as done by forcing the paper against the 
stone or plate. In 1906, Ira 17. Rubel developed a press which 
"offset" the image onto the paper instead of printing it on directly. 
The development of photography and the halftone screen gave offset 
lithography a fresh boost. 

Today, high-quality chemicals, modern halftone glass and 
magenta contact screens, fine plates, precision presses, and highly-
refined photographic processes m.ai;e possible the productions of a 
large volume of beautifully printed materials in cither blaclc and 
white or color. 

In this unit you v/ill study the important events in the history 
of printing v/ith particulsir emphasis on the evolution of offset-
1 ithogr aphy. 

Assignments 

1. Read the references listed bclov/. 
2e Ansvjer the questions belov/ and turn in this assignment by 

References: 

A. Cogoli, Photo-Offset Fundam.entals, pp. 8-19. 
B. Department of the Kavy, Lithographer 3 & 2, pp. 1-6, 
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Questions: 

Tritc-Fifilse 

Directions: The xolloi-rnig statements arc cither true or false. If 
the stata?.cnt is tme, draw a circle aroitnd the letter "T." If it 
is false, draw a circle aroi'-nd the letter **P," 

T F 1. The term "lithorpraphy" means "stone vnriting." 

T ? 2. The inventor of lithography first used stone for plates, in 
his early experiments. 

T F 3. One of the early proMests of lithography v;as the necessity 
of reverse ̂ ^riting. 

T F 4. ilrtists \-̂ re aEong the first to apply the lithographic 
process. 

T F 5. Tlhcn isctal plates '..̂ re first used, the plate printed 
directly onto the paper. 

T F 6. The first atteiapts at photography viere confined to silhou­
ette pictmros. 

T F 7. The Daguerreotype process made it possible to make addi­
tional prints or copies of the picture. 

T F The first photographic negatives vjere made of paper. 

T F 9. The sisbstit-tion of glass for paper in mctliing photographic 
negatives rcdiiccd the length of tine needed for es^osure. 

T F 10. The first halftone screen was n3de of glass. 

T F 11. Modern halftone screens for process color v/orli are circular. 

T F 12. The only recorded ^«5r1s, up until a fcv/ hundred years ago, 
\'^TO those hand-lettered by the scribes in the monasteries. 

T F 13. Although sine and alsiiiimiiE: have proven satisfactory for 
mailing plates, stone is still used a great deal. 

T F 1^. Offset printing Ecthods ̂ êre used on tin before they 
v?ere tiscd on Tĉ aoer. 

T F 15. Offset lithograpl^ ̂•i'as developed due to vrell plannfid, 
scientific \#orh. 
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completion 

Directions: Fill in the blank(s) in each statement v/ith the v7ord(s) 
required to complete the sentence correctly. 

1. invented a mold for 
casting raised letters in the year 

2, The lithographic process of printing v/as invented by 
in the year . 

3, The stones used for lithographic printing are a natural 

4. The term was applied to the 
process where the metal plate printed onto a second cylinder 
which was covered v/ith a rubber blanket v/hich printed on the 
paper. 

5. The v/et-collodion negative required an exposure time of 

6. The made it possible to 
print photographs and type on the same sheet. 

7, Modern halftone screens are made from or 

8. The printing process combining photography and offset lithog­
raphy is called 

9. Small offset machines used in business offices are called 

10. Printing from raised surfaces is called 
printing. 

11. Printing from depressed surfaces is called 
printing. 

12. The first lithographic presses were called 
presses. 
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Multiple~Choice 

Directions; In the space at the left of each statcmenc, v/rite the 
letter of the item v/hich v/ill provide the correct ansv/er to ccnnplete 
the statement. 

1. Lithography is based on the principle that (A) lihe charges 
repel? (B) grease and v;ater do not mix? (C) heat increases 
evaporation? (D) utilizes centrifugal force. 

2. The first successful cylindrical metal plates v^re inade of 
(A) aluminum? ^B) steel? (C) copper? (D) tin. 

3. The process of photo-offset lithography v/as first used in 
the period between (A) 1875 and 1900? (B) 1900 and 1910; 
(C) 1910 and 1920? (D) 1850 and 1870. 

4. In lithography the design is (A) raised? (B) depressed? 
(C) neither raised nor depressed? (D) both raised and 
depressed. 

5. Early lithographic stones often v/eighed as much as 
(A) one ton? (B) a half ton? (C) 100 lbs.? (D) 10 lbs. 

6. Rotary type presses v;ere a result of (A) the use of zinc 
and aluminum for plates? (B) the development of photo­
graphy in printing? (C) new type inks; (D) better types of 
paper. 

7. The person credited v/ith the practical discovery of offset 
lithography v/as from (A) Europe? (B) England; (C) Nev/ 
York; (D) Nev/ Jersey. 

8. The offset press v/as developed in (A) 1899; (B) 1903; 
(C) 1906? (D) 1913. 

One primary advantage of offset printing is (A) no press 
is needed? (B) less ink is used? (C) embosses paper? 
(D) it does not require reverse image. 
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Direc t ions ; In thB l e f t hand colmm i s 21 l i - s t of ifzEmsz^ TbB r i ^ n t 
hand colinsn conta ins d isscr ip t ive piirases or sviHssspmoiis t - s m s . 
tlie de sc r ip t i ons t o tl^- terms by placiri'g fiss l e t t e r cjf tiae descr ip­
t i o n in thB b lank a t tine l e f t of tli^ aoisroDria-te x-em-

1. 

2. 

4 . 

5. 

6 . 

7 . 

8 . 

10. 

1 1 . 

12. 

Jdhann Gmteni^rg 

Alo is Senefeldor 

I r a f-J. BeJ^l 

Professor M i t t e r e r 

A, 

Nathaniel Cur r i e r F. 

I>agi2erre H. 

rJilliam Talbot 

Claude F e l i x iSfiepce 

Fredericl i S c o t t Arclisr 

I . 

>2atliew Brady 

Charles Eeisi^tt 

George Eastsisn 

f . 

SE 

IsstrcdsiceG tlae isalxtors scrreen 
S i ibs t i t s t ed g l a s s fo r r e p e r ±B 
ii!3-!iiasg 33egstiTe 
F i r s t ECF '̂able type 
F i r s t t o i2se praotogr^fcy ±n 
^ssarfaxe 
Most famcss .̂ Odsericais l i t i j o g -
rapiaer 
iBtroonced a *'s3ry p l a t e " 
15isco^ere£ litl2£^r^>iiic proDess 
In t roscced tine x ix~t f l e x i b l e 
filja 
jDisc€?^ersd o f f s e t proceg? 
F i r s t p r a c t i c a l plagtou^^gpliic 
p r s^es s 
Uiscoirered t l s f i r s t p r a c t i c a l 
p rocess fo r prooiiicizjg plsoto-
grapiiic uegati-^e 
ijfeifelsi^sed a c y l i s o e r - s c r ^ ^ e r 
p r e s s 
iBtrodsced tlae set-^^ollc^i^m 
siegative 

1 3 ^ n r y Talbot 

Itfistinsr 

Direc t ions s L i s t t l ie i t o s s c a l l e d for I B eacla of tise fol lojs ing. 
Se lec t your ansissers care fa i l ly . 

L i s t t l ^ advantages of t l ie o f f s e t p rocess o^er GL 
1 i thogr aplry. 

(A) _ 

(B) __ 

(C) _ 

(D) 

(E) 

(F) 



^ • ^ • 1 m •••••M 

2(L-

±.OS!Bt. ^ 3 . 2 
Ccrrering 
Un i t 3 

'••^^^^•^'•^'iy P S I M T I S G 2 ^ 5^ VQdTZQIS: 

•T'^-"_Y" f'~T~' •=• "r,—<=•<=• 

::ĉ  •sa3r:Ia:''s l a r g e s t : f.nrPrrstries; i t i s g rap l i i c 
s c a l e . jLt d i r e c t l y a f f e c t s t b e l i v e s of 
r i r t i ing incfeEstry t'^as s m a l l 100 y e a r s ago ; 

^^a 
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^ . v » »>*•• le c 
-rlirCSO establisI iEierrts and onploys over 
3 i i t3± S t a t e s -

Zf (Siis e x p e c t s t a .r.̂ - .'î r̂ -̂ r i n , and advance i n , t l i e p r i n t i n g i n d a s -
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i n I22S rs.t:f.GEiL„ f r t r r e e spec t a t - i ons of t h e fTTdristxy and v a s t amotints 

f n f s n t a t i a n r e l a - t i v e t o t i ^ p r i n t i n g i n d u s t r y mnst ^— .^^i^c: 3^ 

"lESiHLt: y3c: ̂ KIJLL n o t f a l l i n t o t h e c a t e g o r y of uninformed ^^orkers, 
xh±s 3ni1t i s fesi^ied t ^ a c c c s ^ n t yocs: Ti^xth var iocis i t o n s of f a c t u a l 
TJ Tifcsrrsii:! .^T: "s^ciich '-nzll. e n a b l e yoc t o becoEDa •^i^li—rounded i n your 

f t i e p^ r̂-t--=?Tg- frc~i.ih-.L£.y a s a whole , and a l s o make you ax-iare 
22f ±hia sxsEi-tiosn 2i£^ f?Ttr-frtxy i n o u r nati icmal economy. 

2 -
~ĉ '== l i s t i e d b e l o ^ . 

Sacr^zre : ^ c t s a n ^ f i g u r e s cm. IcKial s r o l o v m e n t ; f i n d the 
uxoHGer c f p l a z r t s , t7-e •nr^'i.(=-r o f ^^^rkers , ^i^ges and h o u r s , 

t ^ a ^rz£=st:ians h e l o ^ and t u r n i n t h i s assignnient. hy 

^« Ciup^Ili^ rrtrctc—Cffset: jr'U7TrfaTTTg=nt=T"̂ Sc p p . 1-4, 20—25. 
Cg, OccugafcioFfrT Out look Wa^ndbook, pp. 

-i-'̂ Ti — -^J^: 

True- i fa l se 

-LCKizicr s 
.31; ^ .-egrcrnr. xs tizruie^ cms 
~!l̂ s„ fr̂ tf̂  a circle arccisc 

atements arc either true or A se. If 
a circle around the letter "'F,"̂  If it is 
uba let-ter ""F."" 

HrrE- acr^^m c-r 
rcnr I::::JIE 

::t:c3i:at:ioE h a s e l : 

XT trade. 
t̂ed the craftsman idea 
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T F 

T F 

2. Dollari-fise, as of 195^, offset printing ranks 
printing industry'. 
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second in the 

3. From 1S47-1954, offset printing -Bade a oreater growth in 
total value of its .products tlian did letter press printing. 

4. The sales staff plan .and'direct the ccsipany c^^eration. 

5. The sales staff smst Zuiaw printing prcKredsire, what tihe 
plant can do, and hov7 Fsich it ivill cost. 

T F The customer scssetimes furnishes part, or all, of the 
artwork. 

T H" 

T F 

T '̂ 

8. 

9, 

T F 10, 

Caiserainen isake negatives of the desired size for all lihB 
ty?*e proofs, photographs and other illustrations. 

Feeders assist the pressE^n on large presses. 

ScsLe offset shops do only pressisorl̂ . 

The value of the products of the printing industry has 
mounted to almost $1 billion. 

T F 11 The p r i n t i n g i ndus t ry provides eE5>lcyi2ent for lEore tha^ 
900,000 ivorkers. 

T F 12 

T F 13. 

T F 14 

T F 15. 

T F 1 i O . 

T F 17 

T F 10, 

Better than one Islf of all printing esi^lqyees wj^h in 
the printing craft cxrcupations. 

The largest printing division in ten^ of numbers siplpyed 
is job printing. 

Although emplovii^nt in printing can be found a"P~ĉ t 
anyv^ere, most of the employees are located in just a few 
states. 

Lithographic enployees 
ing craftsmen. 

make up fibs largest grcKsp of print-

Apprenticeship is t-hG most coEncion eeans of entering the 
printing crafts. 

In sĉ ne instances, formal apprenticeship is the cHily 
method of attaining jcHimeyiaan status. 

It is predicted that the desand for pressEien w'ill decrease 
in the iinmediatc future. 
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^ "P 1 c* l i t d o r s n ' - t app£2.r -tnal: tLScrmolocj i-72-i_L -LtdJv̂  jnnT-n Z2CX 

1" F 2 0 . T l ^ a - ^e r ago i^^e l i ly p a y o f p r o d a n t x D n •\7iir~-n—?= ± n ±3DEE xzrrTrr-
iisg asid p i ib i i s l i l z ig izichistrT i s ±±ghnr ± 2 s n I S E ; s x ^ c r a ^ i3z 
p r o ^ c - t i o s " s^ rke r s i s a l l naiiiLfanl:ix±ng-

3J1 ipi 2 1 , "ilii^ prizi-^iDg lnfr::st:ry - tends 1ID 1J£ vi=i;y iiThsi rfnl^, -iTsnrylri^ 
If-lh. -r l =s- r l . 

KS-na r n e " e a r x v s e z i s c s s . 

T' F 2 2 . Most: p r i i s t i i a g craft.irmies :xre laenmers c f -iinizars-

i F 2 3 . L i t l iograp lay i-jor3i e c i n c e r s s a TiTunbar i^f sp? r̂-iT'~>-̂ TrPî  j i S i s . 

•T) j ; 

T F 2 5 . i-jost: llt:li>o::srais'^i r ^-^srh: i s IH-T-'V'V ^?tr» x s u i i ± r ^ Tnirrt' xsziAsdrsLl 
e f f o r t . 

ccEzr:-iLeiiz.on 

Blrccniioi ir ; : F i l l iza "sir^ b l a n 
r e o n i r c d -to conoles^e -inc sei 

i h ( s ) i n s a r m s t s t s m e n t -rcilSi :t7h? -rinrflfc) 

-Tn-e i-TDT-lvr; ^rzitn d s ± i i m s z s , , xe 

^5orIi t:o 1 ^ Goi^ i n t:ne i^ lasr t . 

2 . ^̂ <B z s i n t i a i n i n g a n 5 c l e a n incr c r eguirgrirrn: a n a ~=-=tr^"'i'ti?? dzs TTTP 

3 - S z l e s prcEZDcional l i t . e r a t : : axB p i s m s ^ Iby 

I j e t a i l G d la- .̂̂ ^on-ts a r e i!!acie l^^ 

5 . Ti'iE^E "t^^s t y p e a s cciE:pi-et.ej.y acc i rsr 

caTTc-ra cGoy. 
± s l i a ^ s i , -^^lixm irdlLl I E Ti-rpfi TT?T 

A '"stripp«2Q-a2p'° arrangOii ient of negatdiTes i s r^ i i^ -R s 

7 . I-iLilt-iple es^sos i i res a r e s a d e on a *'_ 
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•ri air t:?r(r̂  g-TTfcrrigd. «zar&: and! 
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Llli: 

nTTTT ^ e s i r anirzii^" frrrgr rrg="rr -ben: fca f i f c e e r t 
X -iiirr TẐ ZTEKSTH ^riXL Zie D e e d e d . 
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I-SnltiDle—ChoiiCG 

D i r e c t i o n s : I n t h e spacG a t t h e l e f t of e a c h stav-cr2.esEt* ^ r i t e t h e 
l e t t e r of t l ie i t em i-^ich i-jili p r o v i d e t h e c o r r e c t eirisii^r t o c c E ^ i e t e 
tliG s t a t c i s e n t . 

1 . ZTtiO -analyzes each p i e c e t o h^ p r i i a t e d , i t e m i s e s t l i e t i m e 
r e h i r e d f o r each producticna s t e p , cas^sates t i i e i^al^e of 
E a t e r i a l s u s e d , and gii jes t h e s a l e s d e p a r t ^ e B t t l i e t o t a l 
c o s t of t l ^ jo33 t o ^qaote** t o fl i^ caSstosLer? C^} esseciiti '^es ? 
(B) l a y o u t iiK2nj (C) ccsnipositors; {®| e s t i n i a t o r s . 

in^at g rc^p of i-3©rkers i sa i ia ta ia corresp^ss^SKre and r e c o r d s 
of p u r c h a s e s ? (A) s a l e s s t a f f ; (B) o f f i c e s t a f f r CC) 
e x e c u t i v e s ; (D) e s t i i E a t o r s . 

I-|ho s e t s t h e tyr^s frcEi t h e copy? CA) caiEeraEien? (E) l a y o u t 
men; (C) cc^y prejHiratioia ^s©r3iers; (D) c o m p o s i t o r s . 

~.lho checZis tiKs t r i a l p r i n t i i s g t o he siore t i i a t t l ^ r e a r e no 
e r r o r s ? (A) c c s z p t ^ i t o r s ; (B| p r o o f r e a d e r s ; CC) capY 
p r e p a r a t i o n -i^orjicrs; (B) s t r i p p e r s . 

oho asse izbies t l ^ e t c h p r o o f s assd p r e p a r e s tlssE i n d e s i r e d 
page l a y o u t s f o r t h e c a r e r a ? (A) copy prepazra t ion laorliersy 
(3) s t r i i ^ ^ r s ? (C) p r o o f r e a ^ r s ; {B| l a y o s t mea. 

6 . Wio a r r a n g e s and t a ^ ^ s a l l tiMS i ^ g a t i v e s osi g o l d e s r c d 
pape r? (A) cc^y p r e p a r a t i o n la^Dirj^BTSi {B} s t r i p g ^ r s ; 
(C) l a y o u t men; (B) c c s i p o s i t o r s . 

7 . Ilho p r e p a r e s thB c o a t i n g sol^ticHus and c o a t s t i ^ p l a t e s ? 
(A) p ressmen; (B) s t o r e k e e p e r s ; CC) p l a t ^ s s k e r s ; {B} 
s t r i p p e r s . 

3 . X"3ho l a a i n t a i n s s t cc j i s o f 
(A) s h i p p i n g departuxHit; 
(D) f e e d e r s . 

r , imi?!, asid o t l i e r s i s p p l i e s ? 
CB) s t o r e k e e p e r s ; fC) p l a t e n r a k e r s ; 

I3ho attaclKBS t h e p l a t e t o t l ^ pr€:ss? fA) pressEien; 
(B) p l a t e r a h e r s ; (C) copy p r e i ^ r a t i c m ^sorkers ; {€} cane-
D o s i t o r s -
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Listing 

Directions; List the items called for in each of the follov/ing. 
Select your ansv/ers carefully. 

1. List three comm.on methods of learning a printing trade. 

(A) 

(B) 

(C) 

2 . Some p r i n t i n g t r a d e s r e q u i r e a good ]cnov7ledge of; 

(A) 

(B) 

(C) 

(D) 

3. List four types of schools that offer courses in printing 

(A) (C) ̂  

(B) (D) 

4 . The main groups of l i t h o g r a p h i c v/orkers a r e : 

(A) (D) 

(B) (E) 

(C) 

5. Offset printing is ejrpccted to continue to grow due to the 
greater use of: 

(A) (C) 

(B) (D) 
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Assigiiracnt 
Sheet No. 3 

overing 
Unit 4 

ACCIDENT AND HE^LTH H2\'ZARDS 

As a general group/ printers usually enjoy good health. Govern­
ment surveys have shovm that long and continuous eraployment in the 
printing trades is compatible v/ith reasonably good health. 

You v/ho have elected to \ior1z in the printing industry and who 
v;ill \7ork in the printing shops should realize that accident and 
health ha:::ards are found in the printing industry as in any other 
major production industry. Because these conditions do exist, the 
hazards, their results, and neans of prevention must be Imovm in order 
to provide a background of Imov/ledge about the particularly dangerous 
machines, p.nd personal conduct necessary to prevent injury or illness. 

A diligent study of the references assigned in this unit v/ill 
provide the information necessary to aid in accident prevention, and 
develop an attitude v/hich v/ill enable you to protect your personal 
health, 

Assigniiiont; 

1. 
2. 

3. 

Read the references listed belov/. 
Make a list of the possible accident and health hazards as 
you see them in the shop you are v/orking in. 
Ansv/er the questions belov; and turn in this assignment by 

References: 

A. Gogoli, Photo-Offset Fundcimentals, pp. 176-179. 
C. Î athom, Lithographic Offset Press Operating, pp. 241-253 
D. Latham, Advanced Prcssmanship, pp. 42-44. 
I. Information Sheet No. 1, "Accident and Health Hazards." 

Questions; 

True-False 

Directions; The follov/ing statem.ents are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it is 
false, drav; a circle around the letter "F." 

T F 1. A standard operating plan should be v/orked out for the 
shop so that, in case of injury, each individual concerned 
knov/s exactly v;hat should be done. 

file:///ior1z
file:///7ork
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F i r s t - a i d ]:itc should bo kept lodlied t o insure s a f e -
liecping of s u p p l i e s . 

The f i r s t - a i d - - l i t should bo asccnibloc'. by the p l a n t phys i ­
c i a n . 

fec^e v/ho uorlz i n the shop should be i n s t r u c t e d in f i r s t -
a id Drcceduros. 

T F 5, 

T F 6. 

An in jured person.should never be l e f t a lone . 

A person should never be allov/ed t o v/orii alone in the 
darliroora. 

T F .7, 

T F S 

T F 9 

T F 10, 

Unsafe practices by a v/orlcer should al\7ays be corrected. 

Paper cutters should alvjays be operated by tv/o people. 

You cannot e^^oct to 3ieep the floor clean and free from 
paper in a print shop. 

IJhen inalcing solutions, the chemical should be poured into 
the v;ater. 

T F 11 

T F 12 

T F 13 

Chemicals and solutions should alv/ays be loclced in the 
ceibinet v/henevcr they are not in use. 

Milli bottles and other food containers should le ver be 
used for storing chemicals. 

All v/ork areas should receive a proper amount of illuinina: 
tion, but this is impossible because the glare cannot be 
controlled. 

T F 14. Skin infections can result from the use of benzine for 
cleaning purposes. 

T F 15. The lack of dust-control v/ithin the worlcroom may cause 
diseases of the respiratory system. 

T F 16. Gleaning liquids n.ay be stored in the \7or3:room, 

T F 17. In the composing room, a bellov/s should be used to clean 
the comoartmonts of the tvoe cases. 

T F 18. A headache or feeling of v/earinoss may be one of the first 
indications of the presence of carbon monoxide v/ithin a 
poorly ventilated shop. 
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T F IS 

in 

Proper: v e n t i l a t i o n and adequate t-jashing f a c i l i t i e s should 
i>e provided *-:iK5n benriine i s used t o '.jr?.sh p r e s s e s , 

T F 20. Lead poisoning, -.%ilo cjiiising discomfort , i s not a s e r ious 
h e a l t h hazard . 

T F 2 1 . 2n t he i n t e r e s t of h e a l t h , s t e r i l i z e d wiping c l o t h s should 
be i3scd for c lean ing p r e s s e s . 

T F 22. A though t l ess or c a r e l e s s workEian can cause a vrell-guarded 
machine t o bcccssKi dangerous. 

T F 23, Injr^rics occiir -̂jhen the ^iorlcer hcts h i s a t t e n t i o n d ive r t ed 
f ran h i s jc i i . 

-?/- ¥crY s E a l l cmts need not be t r e a t e d t o prevent i n f e c t i o n . 

T F 2:3. Fa t igue and the i-iea!iening of body r e s i s t a n c e a r e t h e r e -
'• s r . l t s of iir:prcK>cr v e n t i l a t i o n . 

T F 26. Poor horiSGiiecping i s t h e cause of many a c c i d e n t s . 

T F 27. The v^earing of gloves can be more dangerous than none 
a t a l l i f bichrcssatos ge t i n s ide them. 

T F 2S. A l l isfotlzexG a r e l i k e l y t o be a f fec ted by l i t hog raph ic 
chemicals and in i i s . 

T F 29. There i s no r e a l c-Jire for cxicupational d e r m a t i t i s . 

T F 30. Scaae r e sea rch i s be ing done i n e f f o r t s t o develop remedies 
for dcn^a t i t i s i -

CcKLpletion 

D i r ec t i ons ; F i l l i n t h e blanTcCs) i n each s ta tement v/ith the word(s) 
requ i red t o canp le t e t he sentence c o r r e c t l y . 

1 . Before any r e p a i r s shosild be Eiadc on a machine, t h e switch should 
be - . _ . 

2, Plug-in appliances should be after use 

3. '^no press shor.ld never be operated without the 
in place. 

Clicmicals shoiild bo s t o r e d on tho 
t h e i r c a b i n e t s . 

shelves in 
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5 . Never pour .nto 

Every con ta iner i n t o v/liich any cherr-ical p r epa ra t ion i s t o be 
placed must- he ; . 

THien the hands must come in to contac t v/ith i r r i t a n t s , 
should be v;orn. 

9 

A should be v/orn to l:oep 
chemicals from staini. g clothing and prevent their, from reaching 
the s]:in. 

Chemicals should never be m.ixed in the darliroom unless there is 
an in operation. 

10. TTlien looking at the burning arc of an arc light, 
, should be v/orn. 

11. To eliminate havir 7 to climb up and dovm on a m.achine.to checlc 
certain operations/an operator '?ay install a . 

12. A v/orker will be investing in his o\m. safety by learning to do 
the job the v/hich is also the 

13. Besides good house^icoping, the other important aspect of safety 
is the of the press. 

14. Of the solvents used in lithography, 
slcin irritations than the others. 

causes more 

15. The only remedy for deri/.atitis at the present time, is 

Listmcf 

Directions; List the itc^s called for in each of the follov/ing. 
Select your answers carefully. 

1. List five safety precautions concerning fire prevention. 

(A) 

(B) ^ 

(C) ^ 

(D) . 

(E) 
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2. List fov.r safety prcca\:tions concerning clothing v/om around 
machinerv. 

(A) 

(B) 

(C) 

3. List the three steps in thin:;ing through each job safely. 

(B) 

(C) 

IThat f ive precautions should be tal^en v^en loading feeders of 
large presses? 

(A) ] 

(B) 

(C) 

(D) 

(E) 

I^atchincy 

Directions; In the left hand column is a list of items. The right 
hand column contains descriptive phrases or synonymous terras. Match 
the descriptions to the terms by placing the letter of the descrip­
tion in the blanic at the left of the appropriate term. 

1. Tripping and ftilling 

2. Sav/s and trimmers 

3. Paper cutters 

4. Dust 

5. Load poisoning 

6. Benzine 

7. 

8. 

r -

10. 

Tall;ing with v/orlanen 

Fatigue 

Platen presses 

Handling paper 

A. Colic, heart and 1;idney disease, 
death 

B. Loss of fingers or hand 
C. Cuts, rupture, strains 
D. Bruises or bro!cen bones 
E. Getting caught in rollers and 

belts 
F. Burns and mangled hands 
G. Ill health 
H. S3cin infect ion , d i zz ines s , 

headaches 
I. Burns 
J. Crushed fingers or hands 
K. liangled hands and eye injuries 
L. Respiratory diseases 
M. Getting out of tiiiLe with 

machines 
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I n f o i n i a t i o n 
S h e e t Ho. 1 

AOCrDL2?T J i I3 EEriX-lH B:.Z£-I3DE 

T h i s i n f o r m a t i o n s h e e t ZJIII, TDreser^ji <o€::'jrzzif-ii ^-^djBs^^i:. ^"-'^ l ^ e a l t h 
hazeirds as v^ell as t h e i r t i l t i n a t e r e s u l t s and n̂i?̂ -::"̂ "'̂  ox p r e t e n t i o n . 

Accident liaxr'zr'fs 

Saw and Sa'.-" l^rirsHsrsr 3^jangled hands can res i s l t xrcsi con t^^ t i s i th 
the moving b lade , or eye i n j u r i e s cam resiiXt Sron t h e eyes tfeircr 
struc3i by metal p ieces throfim. by t h e nio^ing blade» To p r e sen t hazso. 
i n j u r i e s fron saws and t r i o n ^ r s , ^se gsnards and 'i?!2r3i ho lders a t a l l 
t imes , To prevent eye in j^ i r i e s , «Tear goggles "Kheineafer cperaxiizsg 
sav?B and saw trinasicrs, ev'en though gniards a r e prcs^ided* 

Ccu^osing >^ehiness I'Jith c a r e l e s s and iiiroroper adfustxssit;, e n s -
posing Eschincs can caiise 'bfiiimz aî id mangled hands . To pre^^nt srich. 
i n j u r i e s , see t h a t a l l a a t o n a t i c st:opz a r e adji"zsted r?'̂ '̂̂  "sSDrh crsrrect lyj 
do not throw p igs of 0 2 t a l i n t o p o t ; gaiard inolds, gea r s , -''^•r- b e l t s . 

Paper C o t t e r s : Ti:^se r ach ines can cause t h e l e s s ox one or lanre 
f ingers or a hand. To prevent t h e s e l o s s e s , -s^srh alone i^sen cizttixsg 
paper; do not ca tch sc rap as i t ccsies frcsx t h e jsnixe; s e e t h a t non­
repea t ing devices i;?orh p r o p e r l y . Msik.^ sisre thiat t h e jsssTinz^ i s f i t 
^liXli proper s a f e t y gaa rd s . 

Slug c u t t e r s and l-li tering Jfechinesr ^Jj^bsra^^li thBs^ 
hand operated t h e i r iise can r e s ^ t i n cnashed* t:ism o r 
hemes. Safety deizands t l m t g r ^ t c a r e h^ t^ks^n i:s^n usiisg ungnsiiS^E^ 
machines: T'Jhen guards a r c provided, they snomld £?2 u sed . 

Unguarded Bel ts and ^ ^ a r s : To a^oid b-eing caaight -T^^ injurcf: I77 
these means of poster t r ansmis s ion , see t h a t a l l Iss l t and gear i s 3 a r d s 
eire i^oli guarded. 

S t a p l e r s , S t i t c h e r s , P l a t e n 5 t e s se s aiMi Cornering :^2chines: 
These ii^chines can cause criiashed f inge r s o r h a s ^ s . To airoid sxscn 
in ju ry , i n s t a l l ^J.3J:<6S ^^fr^xG f e a s i b l e and tsZse c a r e îhssa o p e r a t i n g . 

Tr ipping and F a l l i n g : Fainfizl b r a i s e s a r e a frec^eixt r e s u l t of 
t h i s ha.zard, i>fith broSicn bones or ©t5M:;r serioGS inx-ir ies p o s s i b l e 
frcd f a l l i n g aga ins t o r i n t o r a c h i n e r y . The prevent ion of rnese 
i n j u r i e s r equ i r e s a l l type cases t o be clcsced i^hen not i n u s e . 
Troiiser cuffs should be r o l l e d i n s i d e . 
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W^jL^lmr I^sdZifra^srr "E îe cre2.t:est. "Eraziord ^fl-cli t l i i s macliiiie i s get— 
I t i sg c s u ^ r t i n zroiXcBr::̂  cr: I l e i t i s . ITie: prevecELiasi of t l t e se i n j u r i e s de~ 
TTur'Tmf? ii±Es: grr'TCs ZDE r:IacGC at: dsm^sr n o i i r t s . "-iiliG adjustnsnfcs o n l y 
iS^ssa. iHrnr̂ -̂TTTtv̂- i s 3ot: znn^Hzucr. 

12 s r e t̂ &c HStEaJ. r e s u l t : . To p r e v e n t 
izse approved s a f e t y cans f o r 

^^•oLfns —rf. jjE^ros^Hiej da HCFC lasep s t a r e s of fiannnable liq— 
i n Itn? TiosrkzrcscEî  sSi: nc^c "zse x c e L i n l o i d eycsl iade i f smoking on 

j}3i!) 3113 ^^g^TH" i J i l ^ i : ^ 

Bsffisr SiaaEILiiD^r From t h i s a c t i v i t y p a p e r cc i t s , r t ip tx i res , and 
cSizT-iiss azKS p i s s s i i l s r e sc iXts . Ta a r a i d s t r a i n s and r n p t s r e s , do n o t 
l . i .3 : (DZJDesciox^T- "TrTF ŷ l o a d s , slhen. p a p e r cizts CKrcur, tiKiy s l io t i l ^ b e 

r îFa t̂̂ d t o iD^s^ses^. i n f e c t i o n s . tEL:^ lE~"u Ji-JT 

PZLaitb^ M : L=ts asE tTre ^^^^<^^ a r e t h e us^ial r e s u l t from, t l i c 
€Z3^l£2SO nrDTrr̂ -̂ ."^ 3 f p l a t e s , "î c pre^rent t r rese c a t s , t a k e c a r e v-.̂ ien 
TrrrrrvTvrjrfŝ  s s f ^ r t p la tgSg hose^feTr i f t S s ^ da occaTe t r e a t t n e cxtts t o 
'Uarsriftssnt îiiinisciti-CH 

SsrsDssjlia^rs CSi ldis lz a c t i o n s a r e es t r sEse iy u n d e s i r a b l e i n a 
f lairs: «sn^!Lc7fiEig issz^ =̂̂ r̂  iis^^xily r e s r z i t i n f a l l s a g a i n s t "Horlssen x-fiio 
a r e cspiEirstisDg? nsErriiiaec? cir i S H l i n ^ a g a i n s t CEC lnt.o t n e Eiacliine 
^fnrni.rgr l̂uigsr. E b s r s ^ I a y can. i e prcxtented 1!^ r e f r a i n i n g f r a a ^ ^ r c s t l i n g 
CSff gSHuSirQilEKP "^^ 0 ^ ! 3 E r o - x a ^ T . 

^~jL2iiis5 isftlii ;̂?fr'>xrFts Opcra toTS: ^Hic nrcsst ser io^ is r e s u l t i s 
—•rr-'yTi'ii-j it^ t S s nT:=̂ yr--ry- ( ^ z r a t o T '̂ Sso r s n s t l i s r i s k of s e r i o u s nand in— 
Jj: TJĴ F'? i f t 5 ^ ir'̂ '̂r''̂ c-r.rs^?:iai^ ca 'zses "^JFT t o g e t CKit o f tiiDe wi t i i t h e 
3ii2a:5!iis3E. 1 3 .̂ «-i;̂ Tr?;=rgs f-re-i.er s a z a r d , do n o t t^lTr t o Tracnlne o p e r a t o r s . 

"VfrtfT ad ju s tmen t s CKE t lss p r e s s ^^hile i t i s 
I t i s a gcKid p r a c t i c e t o neve r isalie 

•zjnr*!' ^jis^SEESiiis C E t £ ^ ^sr^zzs ^strf ^e i t i s n u regardl€*ss of "ho^ 
T—Tiy^-rr^ —rtTjT^ —>«— I IE . 

iin-m̂-M••.n ?-rggr̂  ??=^ ê ŝe csf ISicliinesr "EEie v a r i e t y of i n j u r i e s r e s u l t i n g 
';nT TT'-̂ rr- - a-.;-*., I. Trggr-s-̂ Tyr i i se csf s i a c s i n e r y and eqnipnei r t i s t o o enormous 

±.B 3raLZ2r a s^se :t: oc: thsEL. Jn. o r d e r t o avicKi i n j u r i e s froEi t l i i s 
"—u-->w'*r„ alH t7;Tgr~.j,. r -i sr3cmid IsEsed t h e dan<^ar s i g n s p o s t e d t o i n d i c a t e 

r^T,rrc=^ ^€iich. r e c i z i r e s^ sc i a i l ins t ruct icHu f o r t h e i r o p e r a t i o n i ^i^^^i^-' «A« 

-3:^ rs:^r:aijs f̂ ŝan c^cHrating tEzcse iraclrines^ u n t i l g i v e n t l ^ p r o p e r in— 
'[..% ii ...!ff«irf t̂r:> iisi t a e i r izse csr c ^ r r s t i s m . 

7 i <=; 

ILssrif Bsjisoniir^r Dcnszdiscp' uq^on tEie aneKint and l e n g t h of e x p o s u r e , 
iDSZHcrd TZJT z z z i i ^ ^ ^ i -cse l f i n an^ o s s o r n o r e of t h e f o i l c ^ o n g 
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iTnys: colic, constipation. pTsralysis, discisc of tlse hesjrt, blood 
vessels, and !iidneys, iiisarity or.death. 'Jo prGTcnt lead poisoning, 
the folloi/ing precautions sho'-.ld r?e taT-cn: do not create lead diist 
by splashing pigs in the Liotal pot; -iGop pieces of type frcss tlie 
oouth; avoid dry sleeping; do not eat in tl.c i:.-or!̂ 0€2z; -̂ssh hands be­
fore eating; cleem nails frcqiiently; and do not cheî  or snoke ^shile 
v/orking. 

Isproper Ventilation: This hazard is especially dangerous djirii 
the winter months '.rhen v/indoî s and doors are !!icpt closed against t l ^ 
cold. The results of isprcK>er ventilation are: fatigue, «ieaTiening 
of body resistance, poisoning froni gas and f3aes. To prevent this 
ha.̂ ard al l fuines and gases should Ise piped frcsn: the shc^. 

Carbon Monoxide: This hazard results frozs ii=prĉ >er ventilation 
and causes headaches, dallness, lassitude, norvo'^sness, inscEinia, 
digestive ailizents, and possible death. Proper \rentilation and tTrxL 
piping of fiiEie and gases frcsr. the shop ^-jill reszove this hazard. 

Tuberculosis: The result of this hazard is general sicliness, = 
possible death. To offset the effects of this hr'zard, do not use a 
cĉ smon drinJiing cup or toi.^l; prohiiJbit spitting on the; flc^r; exer­
cise in open air and in sunlight; have good ventilation in the -fe-orh-
rocsn. 

ma 

Benzene: This clcaninr.- fluid is highly volatile, and therefore, 
can present hazeirds both as a liquid and a gas, ca"sing s!̂ in infec­
tions, faintness, dizziness, headaches^ and '.'csiiiting. To prevent 
those conditions, proper ventilation should he provided, use gloves 
vsicn cleaning presses, and provide adequate '.?nshing facilities. Also, 
see fire discussed oreviouslv for tins fire hazards of benzene. 

Cleaning Hiirtures: The use of cleaning solutions sfith an! 
bases can cause convulsions and death. If these cleaning m.:^ure 
used, gloves should be \-mm7 prĉ Hsr ventilation provided, and tj^a 
user should avoid splashing the nixfcure on hands or clothing. 

n oiA. 

Poor Blood Circulation: TIKS result of this condition is genorzil 
ill health. Exercise in sunshine and open air after ̂ forking hcxirs 
v/ill usually Correct this condition. 

Bad L-ighting: laproper lifting causes impaired e\=^sight, -tfhich 
can be prevented hy the amount of illunination, shaded and located to 
prevent gleire. 

Unclean TJiping Cloths: The shin infections caused by the v^o: of 
uncle£in wiping rags can be eliminated by the use of sterilized î p̂ing 

file:///rentilation
file:///-mm7
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"iicjtJEl seirvi-ces XccslieG i s X;:iz"gsr cxt-xes "^^siixSh TLLFD ^TTPCT i'l'n?; ^En?zixs« 

•al 1 i l C r S X t J i CEIIISOC. ^3V .̂̂ T L~i tTTTg* if^T* "^^e T^n "iTTn' sfi i^ 

ciozin sjviDG c : :^ss i ^ i i l e "tisG e s s e s inre JTi i 5 s lafSzixDDin-
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i t 

T F 

Enlorgiiig or reih-ciiig ir^pc imzL̂  Scs-fcr^^ "^be Goriginal bsLlance 
and beanr^" of tlic t y p e . 

'î  F 3 . The c i i r rent pract : ice i n inchistsr^^ i s t o SGSBS rcpro&rc-tian 
proofs 1:0 "ti^ cai::H2rai:jan s l l ""î aile imp® i s page forni. 

The rho"-i3.der I s not iiKriiided -Jhen neasusri i^ tl^B bc^v^ s i z e 
o f i i h c t -Tx; . 

T F 5 . It: i s necessary t o sec t l ^ *^r«2 ±M actaial priimtGd faom t o 
d c t o m i n c hô -f l a rge i t i ? i i l appear ISSM̂ M p r i n t e d . 

T F 6. Type that Ecasiires 4 picas is 24 poiist. 

7. Strips S points or more arc called ""leads.' 

T F A braver ±s i^Gd to measure tv=3C. 

Monotype is cast in ccEiplelie lines or iiis^^^al letters 
and spaces according to cĉ sy. 

T F 1 0 . Linotype and l^onoty^ ir.achines a r e s i s i i l a r i n appearance, 
Ofseration and f i n a l o rodnc t . 

F IX, The Intezrtype i-^chine c a s t s indi-^icsaial c l s r ^ r t e r s . 

F 12 . A l i n e of typa c a s t Isy a Linotype ^cffi is^ i s c a l l e d a 
s l i i g . 

F 1 3 . : ^ i t r i cc s arx; of ten r e f e r r e d -to as ""Eists-* 

T F 1^ Each n a t r i s raict i«s rc tmmed t o i t s ori^fissal p l a c e iiy hand 
^^en us ing t b c Linotype iLacMjnss. 

T F 15 . Linotyr^ slcigs cannot be a e l t c d ^y^m. aisd isse^ iM c a s t i n g 
o ther s l i i g s . 

T F 16 . The LudloLr azaclrSTtr prodaces a s o l i d l iras of t y p e . 

T F 17 . The JjViilLo^ isachine i s f a s t e r tS^a tlse S&Hsotype EscMne . 

T F 1 3 . The LndloL: machine i s no t recannssnded ggĝ ere l a r g e s i z e s of 
type a r e i!^c«&d. 

T F 19 . TIKJ LndloiJ scachiiH^ i s a laaiad s e t systeg^,. 

T F 20. Fonr - l ino isood 1 ^ ^ ^^mld neasii^c 2 p i c a s . 
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T F 21. Hand lettering id especially useful for display lines. 

T F 22. The Vari-Typcr is a machine ucod to cast type. 

T F 23. A v/ide selection of type faces is available for the 
Vari-Typer* -..• 

T F 24. The Vari-Typer malies no provisions for line justification. 

T F 25. Display=rines are often composed by assenJ^ling printed 
characters. 

T F 26. The Headliner is a portable phototype-composition machine 
for compos3-ng entire pages. 

T F 27. The film̂  must be removed from, the Headliner for developing, 

T F 28. The Monophoto v/ill produce photo-comiposed type matter from 
6 points to 24 points in size. 

T F 29. The maxim.um film size for the Monophoto is Sh" by 11". 

T F 30. The Monophoto is actuated by a perforated paper ribbon 
that is prepared on the Scime lionotype Jceyboard used for 
"hot-metal" composition. 

T F 31. The Intertype Fotosetter photographs one line' of type at 
a time. 

T F 32. The ATF Typesetter vdll set only one size of type. 

T F 33. One hundred eight different faces and sizes of type are 
available on the Linafilm system.. 

T F 34. The Linafilm. system uses an automatic justification system. 

T F 35. Unlilie the ordinary typevTritcr, the IBM Proportional Spac­
ing miachine does not allov/ the Scune amount of space between 
each letter. 

T F 36, The DSJ composing m.achine allov/s the same ajiount of space 
to all letters. 

T F 37. Eight- to fourteen-point type is considered to be too small 
for good legibility. 
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Comnletion 

I 
I 1 

Directions; Fill in the blan?:(s) in each statciacnt v/ith the v7ord(s) 
required to complete the sentence correctly. 

i > 

I i 
1, Metal type may be set either by or by 

2. Reproduction proofs are tahen from, metal type on dull-coated 
paper with ink. 

3. Cellophane reproduction proofs are best m.ade on a proof press 
equipped v;ith a tympan sheet. 

^:„ Ilany types have a space beneath the letter on its face, called 
the 

5. 

6. There are 

picas equal approximately one inch, 

__________ points in each pica. 

7, All r.ctal type us 3d in the U. S. is inches high 
m.easured from the feet to the face of the type. 

8. Con:plete collections or ascortments of foundry type are called 

9. Blanl: units are called 

10. Variations of any one type face design are ?movm as a 

11. Ma];ing lines equal in length is called _ 

12. I/ide spaces are called 

13. Composed foundry typo is placed on a 
placed on a bed of a proof press. 

which is 

14. The Konotype system, employs tv/o machines: the 
machine and the _̂ _______ 

15. The Ludlcv/ r.achine finds great use in composition. 

16. Wood-type is employed instead.of_metal type for very 
sizes of type. 
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17 . Wood-t^ype i s i i saa l ly Kadc of __ v/ood. 

18. Sizes of v/ood-t\^e are xlosignatcd in 

IS. Typed copy that is to ̂ c photographed for roporduction is often 
called 

20. The l^onophoto operates at the rate of 
per minute. 

characters 

21. The LinofilE! composer performs two basic functions: 
and . 

22. The first concern of a printer in selecting type is 

23. The Eiost commonly used type for the tex̂ c of boohs is 

24. The type face most commonly used for announcements, invitations, 
etc., is called 

25. Text type face may be called 

26. Itcilics are used in text matter to shov/ 

27. rihen an initial letter is used, the remainder of the v/ord is 
generally ^ . 

28. If a line is so short that the adjustment of space betv/een v/ords 
is not enough, it -beccsaes necessary to place 

betv«icn the letters of each v/ord. 

29. Tlie process of placing thin inserts betv/een the letters in each 
v/ord is ̂ aiovm as . 

30. Paper or plastic plates used on smaller offset presses arelaiovm 
as plates. 

Listing 

Directions; List the items called for in each of the follov/ing. 
Select your ansvjors carefully. 

1, List seven methods of type composition: 

(A) 

(B) 

CC) 

(D) 

(E) 

(F) 

(G) 
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2 . Lict: ZovT Jiinds of ILGC^I tvioe: 

(A) (C) 

(B) CQ) 

3 . L i s t fo".r KacliiBos -j'oecl fo r coEposing e n t i r e pages of t ype 
m a t t e r OB f ilimt 

( ^ ) Cc) 

CB) (B) 

^-. Of ' i ha t four ^zumits i s t l io Linofil iE systein compr i sed : 

(A) (C> 

CB) (D) 

5. laist tlic s i x Eaairi c lasses of types as c l a s s i f i ed by the references: 

D) m 
(B) CE) 

(C) CF) 

6 . I s i s t t l ie s i x f a c t o r s t l m t liavc t h e g r e a t e s t b e a r i n g on 
i c t r i b i l i t v : 

(A) (D) 

CB) (E) 

CC) CF) 

7. laist f i^c types of iKjrIi t l iat ^-loiild be c l a s s i f i ed as copy 
Dr epor a t ioia : 

CA) CB) 

CB) CE) 

CC) „ 
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Assignment 
Sheet No. 5 

Covering 
Units 17-25 

JOB-.PLAITl-TING, ARTUOilK, MID LAYOUT 

Good planning, which is an essential part of every job, is 
little more than proper organisation. One asp :t. of planning in­
volves determining the operations to be performed and estimating the 
time, men, and materials that v/ill be required to do the job. An­
other aspect of planning involves a plan or "layout" of the job J 
be done. The layout m.ay involve the preparation of artv/orlc or at 
least touching up photographs or illustrations. 

A lac]: i^"^ planning "ill result in the loss of tiiae, money, effort 
and perhaps castomors. It is of utmost importance that every job be 

^%nalyzed and carefully planned. Each stem, must be planned to make the 
most efficient use. of tine and equipment. A full-sized layout v/ill 
insure the customer of getting v/hat he v/ants—he v/ill be able to see 
v/hat the finished product v/ill look liJtCo It also contains all 
instructions so that each v/orker knov/s exactlv v/hat is to be done. 

In this unit you v/ill learn tecrmiqucs of planning and methods 
and procedure for making the layout. You v/ill also learn of som.e of 
the procedures for preparing artv/ork. 

Assicrnment; 

1. Read, the references listed belov/. 
2. Ansv/er the questions belov/ and tvirn in this assigranent by 

References: 

A. Cogoli, Photo-Offset Fundcmientals, pp. 26-32, 61-67. 
B. Department of the Kavy, Lithographer 3 & 2, pp. 34- 39 s 64-82 

Questions; 

True-False 

Directions; The follov/ing statements are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, drav/ a 'circle around the letter "F." 

T F 1, The layout contains instructions for the v/orker. 

T F 2. Large firms usually employ specialists in layout. 
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T F 3 Sono custoL̂ orc have their v/or.i planner": and laid out by 
conmiercial advert icing agencies. 

T F 4. Type that -is smaller than 14 point is generally referred 
to as display type. 

T F 5. It is generally agreed that the most legible b o ^ type 
composition consists of 6- to 3- point type. 

T F 6. Punctuation inar;;s must be included v/hen determining the 
total nuraber of typev/ritten chciracters there are in the 
total copy. 

T F 7. Some type manufacturers furnish infoirmation concerning the 
niiniber of characters per pica for their type. 

7 F 8. A s3;etch or a proof of an illustration should alv;ays be 
put on the layout. 

T F 9. It is not necessary to indicate type faces on a dmnny. 

T. F 10.. The duinray raust be made to loolt as much like the finished 
v/ork as possible. 

T F 11. A dunary usually involves more than one page of printed 
v/or!;. 

K* 

T 

F 12. Txjo different jobs should never be run at the same time, 

T F 13. A layout should be made-up to the cztact. finished size of 
the job. 

T F 14. Generally a fairly ccanplete layout will save more time than 
can be eliminated by jr»aking just a very rough layout. 

T F 15. You should not vzrite on the hack of camera copy. 

F 16. Halftone copy includes all v/ork '.̂ ich "*ias gradations xn 
tone. 

T F 17. Halftone screens come with just one size screen iruling. 

T F 18. Usually line drav/ings are prepared larger than they will 
be printed. 

T F 19. Line drawings require more care than tone copy. 

T F 20. Retouching of photographs is generally done v/ith v;atercolcas. 
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T F 2 1 . i r photar;rBpZ-js crrc 2iot rec-epilTC io ---̂ .tx:-
carmot be rei:'>'-:cjxc% 

? F 22 . Airbrr'slsiiig i s p3Xticn-l.^xl;:- zi^^r.-tl for 

T F 2 3 . Pbotograpiur: slioiilc sxi'^ei: T'-c r o l l e d -

rco.Lors^ xj 

rsroacrlriiss? rfeDt-o-

«7« T F 2*̂ -. CroppiBfj Ecsaiiis wmr^tiMg piiotograpbs on 2:i:± :f csrcIbssLrS, 

*i? F 25 . Tone dxarsfings sherald ali^^'f^ ISB prepared xo be used zri: 
f u l l si2e« 

T F 26, Ix i s gcBera l ly cZifficall: -fco eĉ ŝ f colore: ! prn^t-o^rHpIr: 3sa 
ofher co lo red i l lns t raxiossE for blDCj;:—aia-s-^iiixs rssicrc^f&icrtiisr 

27 . Crayon dra's^iugs geiBcrnlly gi'^G gos^ reprosr-cii ios. 

F 2 C TraBSpsrciKries iisi'ye tJ^Bin: -sd-Ciest: «2se fo r blac2i—2B5-i^iitc 
repr odnct-ioB . 

T if 29 . tlfecB nffililiag sp ccsibiins-cicea c«̂ ?f̂ , XIBO c^vr^rl^' 3S£xbs3d i ^ 
Xfie laost cco22oniic£l. 

-T F 30. I f i x i s d e s i r a b l e t o luave "s^o-te Irfpe sl̂ osŝ  iip GS xbs f i n s ! 
proifccx, sjiiitie l e t t e r s ISLLSI be psit: OE 1:>32 capw.. 

T F 3 1 . I l l u s t r a t i o n s t l i a t a r e t o be reduced or ^ s i a r ^ a S c^s 2:^ 
placed on tlse peste-iap bn t a Botatiss:. sboiiIS be IsscXrBsi 
t o Infor^n t b e casKsra laan of t b i s insert. 

T ir 32 . I l l i as t ra t io i ss done by o tbe r s sbCuilS be tEseS s n l j as 
refcrei ices and SiH;^!^ Be^cr i ^ c c ^ i s ^ . 

T F 3 3 . The s e p a r a t i o n of c o l o r s fo r c o l o r r e p n ^ ^ c t i c s i cf xî sss 
coDv norisal lv i s no t doise bv t l^ : a r t i s t . 

COEu0letiO!B 

Direc t i ons ; F i l l i n t b e b lan^fs ) I B eacb s tatoszest ^ t b x55£ -S35:srflCsl 
recpi i r c d t o ccsqsletc t b e scntoiKre. 

1 . A f u l l - s i z e d p l an of t b e coiatcsiplated j c ^ i s c a l l e d a 

2 . Before a f n l l - s i z e d plaaa i s a t t ss ip tod, a Bisn^r of 
?»re icade. 
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' 4» •-*£- 2 zrsr^t:: la-joi^L s c o r e nrcsnlsinLC-^ iayot i t : ±s 

ins^Uu. 

-C. t53E c c n ^ isotst.f£2:i fcET ai c£splnt.3f liiBS i n d i c a - t s s -fcnc: t y p e s i z e 

:3« •ii'f^iDE: :Si : i i . .£U£. ^•i-SJLii. "r ' ^ c ' «̂ ~r -=tT-5-^--. Lci: s r c c a l l e d o r 

—L-d̂  :;r''"??'(/-pg '• '72i~~"7??? Oiî -iy-̂  i ^ - 3 <̂ a i n t o a c e r t a x n s p a c e o n -cne 
o r 

; i ia :7J3 

^ r ircKL t s c tTgiss t f i l l f 1*: i s t:!^- a v a i i 2 b i e 
-"i^^Eir^ af^ 

Ĉ5̂  izt^iz stiscslit^'f" ^̂ r?i:iC m U . ocstus^vr .is d s f c e m i n c d 

u.isn r2S iiis-z^zixsc z< e e l : ^z-et3^?2e-ii l i n s s * t ; s£ -irvnc i s s a i d t:o b e 

".32 : i ^ . .€ sp©:k seii^iiisr: 5021::^ :^c -iio CKL "fci^ Xayosi: 
iiis tilbe sasus Tng-.̂ irreir ssr iz : ^ r i l l Sie cEsed £QIE- -tile ffTTisTred i l i n s -

2Ji„ -ll̂ bs ^»3c* fc?cs: i s - a r'-H"-y i s i iBdica-tcd Irs-

-J'5 -rr iLS £-'i i s : sJrzcir?^ f:a rc^cjice a s illiis-!:r3.t:i£ss ^fxtii a ^fid-tSi o f 9 

13^ Q2SS SJS'-S^SESSE^ i sz is^ o r i g i i s c l < r̂cE.̂ ssiiig i s t:b3.e: t l i e 
az3s : z l s a r ^ j ^ s c e d . 

1 ] ^ -=*-==pT- n t £ 5 i ^ ^ i s e d £ a r a j c ^ sIioGid b e det ier-

:L5. isnssE 
zits ^Ssszs 

i s U . js^isE: '.J:SC^ o r XECHIC a s r c ^ z c e s ana 

ignr^ s ssmoe^: s £ na^Ec; a £ a J o b a r e p r i n t e d CHI o n e s"hcet:, t h e 

a. 

14' . 0-.-r-l^^-°^ r̂ "?-f̂ £s csf -sasfizs s^icb sfr pbcs tograol is a n d ^^ater c o l o r 
^Sirsssis^ s i r r ISSE^HIE as: , ^ __. 
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,̂ «.T— 

- ~ V , r > " "9 l e i^e lisec*. 

1 9 . A -jTOUp o f p h o t O g r a p : * : : G p a c t c t a tlLJ-jGJlb 

i s c a l l e d a 
.cr t o _-orsz a nei^ © i c o i r e 

20 , I-Jhen an i l l u s - t r a t i o n i s t o b l e e f , _i t E^-ist i^e Eiarlied s o tha t . 
a f t e r red-ac t ion , i t m.11 be a t l e a s t p o i n t s ^=ider and 
h i g h e r t h a n i t i s t o appea r a f t e r t l i e page l^^^ been t r i i s ^ d . 

2 1 . An i n s e t i s a s m a l l p i c t i i r e i i i ser te£l i n t o a 

2 2 . Q u a l i t v v/orli i n cosb ina t i c in copy i s b e s t acl i ie^eil bv -JISIHOT an '1^ 

2 3 . IJhen c o l o r s a r e t o o v e r l a p iis a c o l o r reprocr^c t io i i , i t i s 
e s s e n t i a l t h a ^ scsne typB of ____^ ^^ i ised i n p r e p a r i n : 
t l ie c o c y . 

2 4 . Uhen do ing p re l i i z i j i a ry r o l i n g f o r a p a s t e ups a 
p e n c i l shou ld zilvjavc l>e ,zsec!. 

2 D . The acmesivo t h a t s h o u l d Ix^ usaC f o r p a s t i i s g up i s 

I L f i s t l r a i ^ 

Directions s List the iter s called for in each of the follc^^ing. 
Select your ansvjors carcf-Jilly. 

1. dotations along side tlK* layoat of display type shĉ ild indicate: 

CA) ^ -, 

(B) 

(C) 

(D) 

(E) 

CF) „ 

CG) 
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2 . Is is t : f-osir essEsrsles o f Xiiie coDv-r 

(^4 

[E] 

3 - L i s t : ^:32r€^ e s s i i p l e s o f i5slrt:aE3D COTJ^^ 

Ca] 

CB) 

Cc) 

CBI 

[C| 

im 

t^) 

[B| 

CC) 

6 . TiSirce -t̂ ŝ gsss o f £i=iLft:cH3c f i s l o l i G n SITQ: 

C ^ l 

CB| 

(C) 
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Assignisent 
Shee t Ho. 5 I M i t s 2S-2S 

PROC^H^y^JBG Ĵ MS la^Sy:^ S^Sl'SlsiS'lCSS 

A u n i v e r s a l "iangiaage aizong priji1:e]rs e s i s l i s l a t l ^ ^ ^ I J Q S o f inarks 
u sed t o i n d i c a t s e r r o r s i n ccE:^^lt : io3i am-fi -Oi^ cisais^ss n e c e s s a r y f o r 
t h e c a r r e c t i o n of t l i e se e r r o r s . Tt. I s e s s e i a t i a l t l ^ t . tiBS ccEipc^i tor 
n a s t e r t h e foriEaticHi and t,l2e iliterpretia-tiioaa o f t la?se igg=aŷ g; r e g a r d l e s s 
of t h e s i z e of t ! te s h c ^ i n i^aicla 1^. i^&rks. i ^ r g e casBKicxal^ p r i n t i n g 
firiESr such a s t l i c^e p r i n t i n g ne^rTspai^rs aumd sisgaziinss* ^ s ^ l c ^ t r a i n e d 
p r o o f r e a d e r s i^ho c l ^ c k p r o o f s f o r e r r o r s . Tbs: oGsipc^itor issLSt h^ 
: ible t o i n t e r p r e t tlHS p r o o : ^ e a ^ r ' s 3£ar:-is im o r ^ x t o n^Se tlKB i n d i ­
c a t e d c o r r e c t i o n s i n t l i e ccE5>t^ed foEE. I n s s i a l l e r p r i n t i n g c^stablisfer 
sLcnts, t h e c c s i p o s i t o r s a l s o do p r o o f r e a d i n g , izsisally t l s a t ^siicls samsr-
one e l s e hns ccsrjK^ed. 

Because imcli of l i t h i ^ r a p l ^ isork in^oli?'tss ths: c a ^ ^ i n g of p r e ­
v i o u s l y p r i n t e d worli, i t i s i s e l l f o r -^sorksrs i n t t i ^ f i e l d t o o e 
feLiiliar t f i th tlse l e g a l r e s t r i c t i o n s ^aa c c p ^ i n g . Slais M i l l l ^ l p t o 
e l i m i n a t e s e r i o o s prtHslesis and p t^ s i ^ s ly cotcr t ac t iosa , 

TMs n n i t w i l l p r o ^ i ^ s yoa i ^ t h t 3 ^ g e s ^ r a l prcsce^sres of p r o o f ­
reading- and a l s o a 'n ioa iedge of t l : ^ S t a n d a r d f!roofre£<^sr"s Maizks. 
F n r t h e r , y o s m.11 l e a r n o f scEie of f i ^ ics^al r e s t r i c c i s H s s t l i a t g€^?em 
aoarinfj m a t e r i a l . 

c icjuncnt: 

1 . l e a d tlm r e f e r e n c e s g i v e n iseloRsr. 
2- MEiIie a c l ^ r t of tlK2 comir.oa p r c ^ j f r c a c s r ' s s r a r l s 
3 - Ans\[^r i^m q u e s t i o n s l ^ l o ^ a i ^ t s m i n t n i s a s s i g m s s n t Ssf 

Referencess 

A. Q ^ o l i , P l io to-Offse t grinc^^-TT^ntals, p p . 56-S®, 180-1S4. 
E . Ifepartment of ti^ Sfei^, laitaaogratDiMsr 3 & 2 , j ^ . 61—63. 

rh-Gst loss ; 

^ n a e - F a l s e 

D i r c c t i c n s ; ^he fo l leas ing stat^r^rents a r e eitSi^s: t r u e o r f a l s e . I f 
t h e s t a t e s sen t i s t r n e , draiir a c i r c l e arcsiznd tigs l e t t e r *^ .* i f i t : 
i s f a l s e , draw a c i r c l e arc^ind t l ^ l e t t e r * F , * 

T F 1- Proof i s u s u a l l y pL^lled tm. i^ipor ^^aicli i s l a r ^ r t b a n 
t b e t y p e form. 
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PhotograpTiically coniposcd typo is proofread directly from 
the positive or negative. 

Only the final coi. era copy of typcv/ritten and pasted-np 
type is i-.sually available for proofreading. 

Copy is usually proofread only once. 

A revised proof is taken after the compositor has 
corrected the errors. 

Marlc-up instructions are not proofread.. 

Special indentions are noted by the rca<3er. 

The reader tells v/hether. dates and ari.oî cs are indicated 
by figures or v/ords. 

All errors are n.arlced in the left-hand margin. 

As an extra precaution, the marlccr often reads aloud from 
the proof and the reader follows the original copy after 
the first proofreading. 

SoET.etin.es one person perform.s the functions of both reader 
and :r.arker. 

T F 12, 

T 

T 

T 

T 

T 

T 

F 

F 

T7 

F 

F 

F 

13 

14 

15 

16 

17 

IG 

The only responsibility the proofreader or marker has is 
to see that the proof exactly matches the copy. 

The proofreader or marker may suggest im.provem.ents in the 
grcimmar of the copy. 

Som-e magazines are proofread twelve or more times. 

The proofreader is not supposed to make any changes except 
v/here there are typographical errors. 

Proofs should also be checked for type sizes. 

"Stet" indicates a change is to be m.ade. 

The proofreaders' mark '̂  means "equalize space between 
words." 

T F IC The p roof reade r s ' irark "rj " when used in t e x t , m.eans t o 
t r a n s p o s e . 

http://in.es
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T F 20. The proofreaders' mark sp. means to spell out. 

T F 21. It is not possible to copyright everything. 

T F 22. A copyright may not be renewed. 

T F 23. It is best to get v/ritten perm.ission to copy something. 

T F 24. If no copyright is indicated on printed matter it can be 
assumed that permission is granted.to copy. 

T F 25. Any photographs v/hich shov/ clearly recognizable faces of 
persons cannot be used for advertising purposed v/ithout 
first obtaining written consent from the persons involved. 

Completion 

Directions; Fill in the blan]c(s) in each statement with the v7ord(s) 
required to complete the sentence correctly. 

1. Proofreaders' marlcs are really a printer's . 

2. The roads aloud from, the original copy to the 
v/ho follows along on the proof. 

3, The reader spells out and 

4. The marker indicated the necessary correction by using a 
system of syiribols knovm as 

5. The proofreaders' m.arl: (qa indicates a question of 

G. The proofreaders' mark IF?) indicates a question of 

7, The proofreaders' mark "flush 4r " means no paragraph 

C. Proofreaders* marks should made with a 
when marking copy. 

pencil 

o. 

10. 

To correct an error before the copy is photographed, it is 
Fierely a m.attcr of _ _ _ _ _ _ _ _ _ the correction over the error. 

The ovmer of the co£>yright has the exclusive right to 
^^ - his v;ork, and to . or 
____̂ ____________ copies of his work« 
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11. A copyright runs for i period of y e a r s . 

12. P ro tec t ion on --mpi:bl.ished boo!:s, photographs, rraps, e t c . begins 
when the v/or]is eiro c r ea t ed and ends Vvhcn they a rc publ ished 

or for 

I-Ir ItipIe-ChoicG 

Directions; In the space at the left of each statement, \r7rite the 
letter of the item i-zhich will provide the correct answer to complete 
•chc statement. 

The marginal Etark "bf" coirbined v/ith a word underlined 
with a t-;a\?y line in the text of the proof means: 
(A) brolien font; (B) delete word; (C) set in small italics; 
(D) sot in bold face. 

The E:ar:i "stet" in tlie margin of a proof means: (A) set 
this elir^inated te3it; (B) let it stand? (C) second revise; 
(D) scrap tir-e every timic. 

The mark "I.e." in the margin of a proof m^eans: (A) lov/er 
caps; (B) less capitals; (C) lower case; (D) leaded 
coentcr. 

5. 

The rsark "i'r" in the margin means: (A) insert space; 
(B) equalize space between words; (C) close up partly; 
(D) close up entirely. 

The proofreaders* mar!; "c:" m.cans: (A) close up partly; 
(3) close lip entirely; (C) not leaded; (D) n.ore space 
between \vords. 

6. The proofreaders* mark "if " moans: (A) no paragraph 
indention; (B) hanging ii_iention; (C) no paragraph; 
(D) begin a pciragraph. 

The proofreaders* marlc "fl h" in the margin means: 
(A) set in light face type; (B) move to left; (C) align 
type vertically; (D) loss space. 

o The proofreaders* mark " n " indicates to the com.positor 
that: (A) one hyphen is to be inserted; (B) one em-quad 
is to be inserted; (C) one em-dash is to be inserted; 
(D) paragraph is to be indented one em-quad. 

file:///r7rite
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ListincT 

D i r e c t i o n s ; L i s t f t e i t ^ s s c a l l e d r o r i n eacli of t h e follot*7ing. 
S e l e c t yoiar a n s ^ r s c a r c f i s l l y . 

1 . L i s t t l i e t l s rce cloni.Gi»ts of ^ c o p y r i g h t n o t i c e . ' 

(A) 

(B) 

(C) 

L i s t f i v e groiips of i t o i s t l i a t s a y n o t be r ep roduced i n 
photograp l i ic o r p r i n t e d f o m : 

( ^ ) . _ _ 

(B) 

(C) 

(D) -

(E) 
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T F 24. Tv70 or i?.orc individual Tenses arc usually fitted together 
for use in can-.eras. 

T F 25. Depth of focus is-quite iu.portant in process carrera v/ork, 

T F 26. Focal lengths arc fi::ed and do not change. 

T F 27. Focal length of a lens is usually stamped on the lens 
barrel. ' .....•.;._• 

T 

T 

J. 

F 

F 

F 

2G 

29 

30 

Lenses with short focal lengths can produce larger images 
than those v/ith long focal lengths. . 

Enlarging an image requires a longer exposure tir;;0. 

The opening forraed by the iris diaphragrr. is called the 
lens aperture. 

T F 31 The fa s t e s t lens i s the one v;ith the siaallest r e l a t ive 
opening. 

T F 

T F 

rp -r? 

33 

34 

The la rges t apertures always have the sraallest f-numbers. 
* • * * * ' ' 

Large apertures and short e25posures v;ill produce sharper 
pictures than snail apertures and long exposures, 

Both the lens opening and the exposure tir;.e need to be ad­
justed for practically all e::posures. 

T F 35. Carucra lenses should be cleaned v/ith alcohol. 

T F 36. Even the best lenses have sorr.e defects. 

T F 37. Filters arc used to alter the color and the intensity of 
light. 

T F 3C. All process car.ieras are equipped v/ith shutters. 

T F 39. Longer exposures arc necessary v/hen filters are used. 

T F 40. V.:rtical process cameras are hardly ever focused visually. 

Completion 

Directions; Fill in the blank(s) in each statement v/ith the v/ord(s) 
required to complete the sentence correctly. 

•- 4 Filn. is placed in the Ccxrr.era with the 
facing the lens. 

side 

- ^ 
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2. The transDarcnt arc-i on the film is called the 

3. Tv/o general classes of horizontal can̂ .crac arc used for offset 
photography: the • car.-.era and the 
car.era. 

4. The most critical part of the camera is the . 

5. A lithographic v;or̂ ;er should never take the lens 

6. The abbreviation FL is iisod to indicate the 
.___^ of a lens. 

7. Focal.length of a camera lens is given.in _, 

n A practical expression of focal length v/ould be: 
of the distance from the cam.era copyboard to the grou.id glass. 
v/hcn the focused imago on the ground glass is the 

• as the object on the copyboard. 

9. F-stop nurrJDcrs indicate the size of the 

10. A clot in the lens barrel to permit the use of filters for color 
wor]: is celled the slot. 

11. The light source for the darhroom (or gallery) cam.era may be 
or . 

12. The 
rays onto the filmi. 

of a cam.era focuses or projects the light 

13. Tlie film used in car:.eras is a sheet of transparent acetate coated 
v;ith a layer of gelatin in v/hich are suspended m.illions of tiny 
particles of • . • . 

14, The paper positive is called a , 

IS.* The com.cra used for copying is knovm to the trade as a 
camera. 

idwawCMiVMi** 

IG. There a re tv/o types of process ccmicras: and 

17. The image formed on the filte in a pinhole camiCra appears upside 
dovm because light travels, only in ___...^ . « » _ _ 

10. Tripling the distance bctv/een the film, and the lens v/ill enlarge 
the imacTo timics. 
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Doubling the distance betv/een the filn and the lens v/ill require 
an exposure times longer than the original. 

20. The focal length of a lens is C"; if the-collar is set at f4, 
the diaphralim .̂-/ill forn an opening in tlic lens barrel that is 
approximately in dion̂ .ccer. • 

21. Sharp visual focusing i;iay not alv/ays agree with the scale posi­
tions because of fla\7S in the lens iznovm as . 

22. The length of the exposure is controlled by the 

Listing 

Directions; List the items called for in each of the follov/ing. 
Select your answers carefully. 

1. The five basic parts of a darkroorr: caraera arc: 

(A) 

(B) 

(D) 

(E) 

(C) 

2 . L i s t t h e t h r e e components of t h e ceimera bach : 

(A) (C) 

(B) 

3. List two types of filn holders: 

(A) 

(B) 

<-. The f i v e b a s i c Ccimera s e t t i n g s fo r same s i n e a re ; 

(A) (D) 

(B) (E) 

(C) 
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5« I i is t tlie throe, p a r a l l e l planes of a Iiorisontal process caiscra: 

(r.) Cc) 

(B) 

3 . Tlie f h r e o i tc i r^ by v,^iich Icnsec a r c ' u sua l ly c l a s s i f i e d circ: 

(A) , : 

(3) - : 

(C) 

7 . L i s t seven t y p e s of flavTS i n car-cra l e n s e s : 

(A) 

(3) 

(E) 

(F) 

(C) (G) 

(D) 
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T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

20 

21 

22 

23 

2'4 

The halftone is a smooth gradation of tpne. 

Negatives used to ma'ce printing plates Riust contain no 
semi-opaque areas. . 

x'he usual screen angle for a blue color is 45-degrees. 

Filters .are not necessary in making color negatives if 
the angle of the screen is changed for each color. 

Halftone negatives are.usi-.ally made v/ith one exposure. 

T F 25. The "flash" exposure is made by opening the camera bad; 
and exposing the film set-up to a flashing lamp. 

T F 26. An already-printed halftone picture must.alv/ays be 
"rescreened." 

T F 27.. It is not necessary to malce a test negative v/hen the 
Kodak exposure computer is used. 

T F 28. The lines on the screen are generally the same width as 
the space betv/oen them. 

T F 29. Halftone screens are placed in the screen holder v/ith the 
m.arkcd side facing the lens, 

T F 30. A v/edge gage is used to set the screen parallel v/ith the 
film. 

T F 31. You should use the same screen distance for all exposures 
m.ade with a given screen. 

T F 32. The size of the openings in the screen has a direct 
bearing.on the distance the screen is placed from the 
film. 

T F 

T F 

33 

34 

vJaterhouse stops are used v;hcn large apertures are needed 

The f/22 opening is generally used as a basis for the 
high-light exposure. 

T F 35. Colors for halftone color separation are obtained by-
using colored film. 

T F 

T F 

3S, Overprinting green v/ith yollov/ produces blue. 

37. Color separation is only about 60 per cent accurate. 
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T F 3 

' « • , 

Only one negative is necessary in coiubination \7orh if the 
line does not overlap the tone copy. 

T P 39. Masks are often u.scd in combination v/ork. 

T F 40. The contact screen ic composed of opaque lines. 

V P • 41. Magenta screen cannot he used for direct color separation, 

? 42. Generally it is not possible to get both good highlight 
separation and shadow detail v/ith a ir:agenta contact 
screen. 

Completion 

Directions; Fill in the blank(s) in each statement v/ith the v7ord(s) 
requirec. to complete the sentence correctly. 

1. Copy that is composed of solids or lines is called 

2. To deterirdne the size of the film needed, measure the size of . 
the on the . 

3. An im.age consisting of very fine lines should be examined v;ith 
a to ensure a sharp focus. 

4. The exposure time is figured directly as the 
the distance from the light to the copy. 

of 

5. Process lenses arc at their best when used v/ith openings ranging 
^ to from 

6. To ensure uniformly developed negatives, one should have a 
, sink or a and a 

chart in the darlirooir.. 

7. To make a posit5-ve print by the contact print ir-ethod, the 
film should be exposed to , light, 

C. Most pictures in ncv/spapers and m.agazines are printed by the 
_̂ _̂ _̂ _________.____ process. 

r. There arc tv/o general types of halftone screens: 

and 

10. The usual screen angle for a y.ellov/ color negative is 

file:///7orh
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screens for . half«:onc photiography a r c used i n 
d i r e c t contacS: over t h e f i l r^ i n t l ic caf-cra brc--. 

1 2 . :Jhcn isaTiing h a l f t o n e ncg;3.t:ivos i^'itli tl-.o ICoJr.I: I'lagenta Contac t 
Sc reen , t n e roc^irired d e t a i l esoosu.ro and t h e f l a s h ejqposuro can 
be dcter iLincc by - ising t.7ic 

and t h e 

JL3. The halftone screen \'ms invented by 

14. Halftone screens are available in standard ri lings of froir 
lines per inch. t-X-f 

1 5 . I:hcn u s i n g a i 3 3 - l i n e s c r e e n , t:he d i s t a n c e froin t h e f i l t i t o t h e 
g l a s s sairface shor^ld be a!^oiit, . 

16. The f/ lens opening is generally used as a basis 
for the detail cxocsure. 

17. A scale is used for ciascif-/ing contrast of CCDV. 

13. Halftone negatives ̂ -̂ ich have no cict at all in the highlights 
or in the \̂ hite bachgrornd arc cc-licd . 

19. Falftone color soDsration is l:no'.vn 

0-5 

2Q. I f t.li<B copy . i s t o be r ep roduced i n f: 11 color.- i t i s n e c e s s a r y t o 
r.aTie sc-parato n e g a t i v e s and 
s e p a r a t e p r e s s p l a t e s f o r i t . 

21, There are t̂ fo iisethods of Evolving color-separation negatives: 
tho nethcd and the i:.ethod. 

Dor cent of the naoer is left as \viiite space 

xn a qi'-rmer tin-c. 

2 3 . '.Tr.Gik a h a l f t o n e i s re-screened :xnC t h e ncv7 Cot f o m a t i c n o v e r l a p s | 
t h e o l d , a i&attern c a l l e d i s formed. 

2 '! . There a r e 'C\IQ t^'pos of c o n t a c t s c r e e n s c t h o 
s c r e e n and t h e s c r e e n . 

25. f ilr.\ does not 
require the r-se of a screen to prod'.̂ co a halftone negative. 

http://esoosu.ro
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Matchinrf 

i I 

Directions; In the left hand column is a lire of items. The right 
hand column contains dcccriDtivc ohraces or svnon̂ ?i.:Ovs terms. Mat-ch 
the descriptions to the terr-s by placing the letter of the description 
in the blank at the left of the. appropriate terr.. 

Color to be iPhotocTraphed Color, of filter 

1 . Red as v/hitu A. Grocn 

2. Violet as black B. Deep yello\-7 

3. Blue as v;hite C. Red 

Green as v;hite D, Liyiat green 

5, Yellow as blacl: E. Blue 

5. Red as black F. !!hite 

7. Green as black 

V i o l e t as v/hite 

9 . Orange ac wh i t e 

10 . Yellov/ as v/hite 

I ^ i s t i n a 

D i r e c t i o n s : L i s t t h e i t c r . r c a l l e d f o r i n each of t h e fol lov/ ing, 
S e l e c t yo-.r ansv/ers c a r e f u l l y i 

I . EinDosurc: t i iuc i s dependent on t h e : 

(B) 

(c) 

(D) 
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2. Pull color-process pr in t ing genern.lly requires four separate 
pr in t ing imprecGions — one for oacl\ of tlie follov/ing colors; 

(A) (C) 

(B) (D) 

3. The forraation of the dots produced by the glass halftone screen 
is dependent on: 

(A) 

(B) 

(C) 

(D) 

(E) 

4 , L i s t t h e t h r e e ccr.imcn exposures in a m u l t i p l e osiposure of half­
tone v7ork. 

(A) (C) 

(B) 
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Acsignment 
Sheet No. 9 

Covering 
Units 44-51 

I 
I i 

FILM DEVELOPING 

Reflected light d.iring cxposvre of the film in the camera pro­
duces a latent image on uhc film. After the film, has been exposed, 
it n.ust he developed to malce the latent image visible. There are four 
steps to developing: (1) the developing bath; (2) the shortstop 
bath; (3) the fixing bath; and (4) the v;ashing of the film. 

Photography is a scientific art "Dased on chemdstry and physics. 
As you have ccen in previous assignm.ents, a great deal of care m.ust 
be ta]:en in setting up the cam.era and m:aking the exposure. But, 
regardless of the care that is taken in n:a!I:ing the exposure, a good 
negative can result only from follov/ing the proper developing 
procedure. If the negative is ruined in the developing process, all 
of the previous v/ork in setting up the cam.era and exposing the film 
is lost-.-this is a.V7aste of tim.e, effort, and m.aterial. 

In this unit you v;ill learn a?50ut the rr.aterials used and the pro-
cocncs involved in developing film. 

Assignment; 

1. Read the references listed belov/. 
2. Ansv/er the questions belov; and turn in this assignment Jjy 

References: 

A. Gogoli, Photo-Offset Fundamientals, pp. 91-97. 
B. Department of the Navy, Lithographer 3 & 2, pp. 113-135. 

Questions; 

True-False 

Directions; The follov/ing statements are either true or false. If 
chc statcm.ont is true, drav7 a circle around the letter "T." If it is 
false, drav; a circle around the letter "F." 

T F 

1. Materials used in photography arc not noticeably affected 
by temperature changes. 

2. Darkrooms should be v/ell ventilated. 

T 3. All chcmdcr.ls should be stored in the darkroom.. 
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T F 4 . A blue sa fe l i j h t shoild be vsccl for orthochromatic film. 

T F 5. Panchroraatic filiv. en.ulsions arc sens i t ive t o a l l colors of 
ligh.t and iiUist be handled in t o t a l dar'-'mess. 

T F 6 The sharp detail obtained in contact printing is often 
lost in enlarging. 

T F 7. Matte prints are usually dried on ferrotype plates 

T 

T 

T 

F 

F 

F 

9 

10 

T F 11 

A pH value of 2 denotes alkalinity. 

A pH of 5 is ten tii:.es as acid as a pH of 6. 

The colorimotric p.ethod of determining pH is the most 
accurate method. 

The pH control in lithography is used chiefly for testing 
the coating solution for the zinc plates and the press 
fountain solution. 

T F 12. Fast filns are nore grainy than slov/cr fil^s. 

T 13. Glass p la tes arc usual ly used for c lose - reg i s t e r v/orli. 

F 14 

T 

T 

T 

F 

F 

F 

15 

15 

17 

T F 1 

T F 19 

T 

T 

T 

T 

F 

F 

F 

F 

20 

21 

22 

23 

T7et plates are used more often in lithographic v/orl: than 
dry plates„ 

Photographic papers are sorretir:.es used for rr.alcing negatives 

Paper negatives are not rccorjr.endcd for halftone work. 

Panchromatic film is sor..etimes used for color-separation 
jobs. 

Process film is generally used for continuous tone 
negatives. 

Process film forms sharper, more abrupt breaks betv/een the 
highlight and shadov; areas than does comiriercial film, 

Comii.ercial film is usually used for halftone negatives. 

Line negatives are usually m.ade v/ith process film. 

Most process filr.: is slov/. 

The shortstop bath removes all unexposed particles of 
silver from the filmi. 
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T F 24, Too nuch accelerator will soften the emulsion and cause 

fog. 

T F 25. The v;ater used to dissolve developer pov/der should not be 
over 125 P. 

T F 26. Distilled v/atcr is preferred for dovelopcrs. 

T F 27. Developer should not be used after it has set for more 
than ten hours. 

T F 20. A highly concentrated developer v/ill cause the film to de­
velop too fast and may produce excessive contrast and fog, 

T 

'11 

Too much dilution of the developer v/ill increase fog. 

30. Developer is usi:ally sold in concentrated pov/der form in 
tv/o separate containers: Part A and Part B. 

1' F 31. Dovelopmient may stop entirely if the temperature of the 
o developer drops belov/ 70 F . 

T 32. Film ray be developed by inspection instead of a set time 

T F 33. Chemicals left on the film from, the fixing bath v/ill 
cause brov/n stains if they are not remioved. 

T F 34. Soft photographic papers arc used if the negative is thin 
and flat. 

T F 35. Number 1 photographic paper is softer than Number 5. 

T F 36. It is better to control the contrast of the print by mani­
pulating dcvelopm.ent time than by varying the exposure. 

T F 37. Negatives that are to be kept, for future jobs should bo 
washed for cit least thirty minutes. 

T P 38. An im̂ age i.ay bo prepared on a m.echanical negative by typing 
or drawing v/ith a stylus. 

<^omoletion 

Directions; Fill in the blank(s) in each ctatem.ent v/ith the v7ord(s) 
reqi'.ircd to complete the sentence correctly. 

1, Colored lights used in the darkroom are called 

2. Entrance to the darkroom is by way of a 
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3. Uorh should bo ':cpt at least 
safelight. 

4. Positive copies on filr:. arc« callof. 

»:eec â/Tiv rroLi tne 

5. Glossy prints are vsually c'riod on chin retal plates called 

One of the quicliest v/ays of telling v?hethcr a solution is a 
base or an acid is by testing it v/ith paper. 

7. The degree of activity of the acid or al̂ iali in a solr.tion is 
1-:nov7n as ics value. 

G. There are tv/o processes for determining pH: the 
method and the iuothod. 

9. The light-sensitive silver particles v.sed in railing films are 
suspended in 

10. There are tv/o types of glass plates: plates 

and plates. 

11, The manufacturer of filR-. generally places a coating of dye Imovm 
as betvjcon the en".ulsion and 

bath stops the action of the developer 

, such as boric acid, is used in the 
developer solution,to control the activity of the paraformaldehyde 

12. 

13. 

the f i ln base. 

Tlie. 
solut ion. 

A 

14. Developer solution should be about 
degrees F. when used. 

15. A negative that lachs density \7as r.ost li];ely 
or 

or 

Multiple-Choice 

Directions; In the space at the left of each statements, v̂ rite the 
letter of the iter, v/hich v/ill provide the correct ansv/er to coirplcto 
the stateir.ent. 

The thic::nesc of film ranges from: (A) 0.001 to 0.C04 of 
an inch; (B) 0.003 to 0.015 of an inch; (C) 0.03 to 0.15 
of an inch; (D) 0.4 to .0 of an inch. 
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OrthociircEXitic film is .consi'-ivo t 
(A) rod m̂o. green; (B) orange and 
(D) orange and green. 

o all cclors except: 
reel; (C) green and blue; 

Panchrcg atic filin is scnsiliive to: (A) red colors; 
(B) green and bir.e colors; (C) rod and orange colors; 
(D) all colors. 

A film's ability to reproduce thin lines is laiovm as its: 
(A) resolving poijr.r; (B) speed; (C) sensitivity to light; 
(D) density. 

Most process filn has a high contrast ranging betvieon a 
garrza of (A) 1 to 3; (B) 3 to 10; (C) 5 to S; (D) 7 to 11, 

/ . 

Tliicli of tlic follov.'ing baths causes the l a t e n t image t o 
beccsic v i s i b l e on the filiz? (A) shor ts top; (B) f ixer ; 
(C) developer; (D) v/ater. 

An al'iali is generally added to the developer to act as 
a/an (A) reducing agent; (B) accelerator; (C) buffer; 
(D) preservative. 

-\ generally satisfactory shortshc^ bath is corposed of 
15 parts ̂ w*ater eund one peirt: (A) acetic acid; (B) silver 
salt; (C) hydrorr-inone; (D) boric acid. 

Ilhich solution dissolves all the underdeveloped silver 
salts and clears the film to prevent fogging? (A) devel­
oper; (B) shortshop; (C) fixer; (D) \:?ator. 

"fator used in tlie v/ater bath should be (A) 56^ F; 
(B) 5G° F; (C) 7£«̂  F; (D) 04° F. 

iiisuxncT 

D-lrections-; Iiist the itcHis called for in each of the follo\,-7ing. 
Select your ans'..'crs crircfi'-lly. 

1, List, in the order of their use, the four trays that are generally 
used in the developing process. 

(C) 

(B) (B) 
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S h e e t Ho. IG 

J!!© SMyrrilDlISiJS 

re-s:? nogzi-txves ziro p c r : f e c t . J.E jvon s~nsr~lfc cSs 2?cszir Iz^sit i ta p r o j -

•iiicsis n e e d t:o b e i i ac^ 43n tSic iiGrpiiiiTD. l̂ isJ^gsH 
o t h e r - JZ 'des i r ab le isaxj i lng o n t b e st^gsLxliTC nos^: b s c<32rECi2rfc©£ 5iefar(E 
libc- -olatic i c i i a d e . 

A r c e r i;be iH>rjti1:±ves ±"Dr n 3xsb ba^is '̂̂ ''̂  boiHSi T[Tr?gtt=̂  CSEJS (sagEegritGcL 
( i f iH>cessa ry} , "tligy j?rt^ lispGd on ^ sr»^rx ssf 32ii<SnrE2r<a)€ msncar. ITEils 
pzLpcr, iriiili i t s t a p e d on n e g s i t i i ^ s , i s c z i i i e d a '"3!Lsit?'" aanrsjELgjimg: ami. 
EO^JiitiziM t b e sc -ga t i i r e s o n t h e ifj:at i x r e S e r r s s d it® a s '"sfe!ri,]r^iirLer.'" 
i-'^icl; c-nxe i r r s t b e teTien i n ia.'vi:nn xr-rt. t l ae :5L3it;? aisttissjr tiiiBe <2s:33x2s:<2̂  

a B t e r tfiae m>l.arfce 

I n f h i s -Guit y o n -ynl.!. l e n m t i s p r r ^ f e r 51 
n e g a t i v e s a n d s t r i i s i s i n r j t b e ± l n t . 

frrggs Snar gg2rE(£ig:fcin<^ 

AS32.qiS-ene; 

i . Send t b e r e f e r ^ s n c c s l i f t e d belimc. 
2. Ancc r t b o g r e s t i o B r . belcJi? ?7nf? t r z i s 2jm t i M s asslgEniemfc lirg' 

•twgrereneesz 

C o g e l i , Pbe te -O^cxse t ?i''T>r̂ ?=nTvFn̂ -î 'a'?;g ^ jp . SlUi.—I®?. 
I3eT:^irti3Dnt o± t b e SSITT^, Ijitbz?tn3.i5b!gir 3 ^ pjp. l l ^ l - i ® ® . 

ri-rc s t x c n z ; 

Iv-:-e~p-il^e 

r-irce^i~::sis; l^se foilo55i:ng s t n t e L r r i t s nzoD cpT̂ ii-«T??ir itSTre oar g^^Dge^ Ez 
i b e s tn t c s - . en t i s t m e , d m i ? s e i r e l e ^^^I^TK". "SSDEB Heltiter "TT.'" 3L£ l i t i s 
f n i r e , dr^.iJ n c i r c l e n r o n n d t b c l e t t a : ^ mj.̂ m 

^7! r? 1 . Che i r i cn l s s p i l l e d rm ifbB daxJzrsimn: ]n!i(iKEr m s ^ csEPse- TTW<rfgr£T;iir>~ 
a b l e n n r b i n r ^ a n xie-gnti-Tcer; ±n 5:be €z3:snDn^mL^ 
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T F 2. Shado\/ lines r.-.ay bo spotted o.'t on negatives by opaquing. 

T F 3. Opaque shoi'ld never ?.-)e applier". t?. the back of a negative. 

T 7? <:. The Train disadvantage of blac:: opaque is its tendency to 
chip and SL.udgo, 

T F 5. Red opaque covers larger areas better than black opaque. 

T F 6. Red opaque is raore likely to prevent absolwce contact be-
tv/een the negative and the plate than black opaque. 

T F 7. The primary disadvantage of turpentine opaque is its tend­
ency to develop pinholes. 

T F C. Opaque is generally applied v/ith a brush. 

T F S, Opaquing is an art job and reqiiires the skills of an artist 

f? T? 10. Halftones ir.ay be cropped by v.sing opaque co lors 

T F 11. In applying opaque, you. should rdv/ays start at the bottom 
of the negative and v/ork up. 

T F 12. All negative corrections should be made over a light table 

T F 13. Hand engraving is used extensively on negatives used in 
making maps. 

T F 14. Goldenrod paper is used in stripping because it allows the 
penetration of actinic light. 

T F 15. If enough space is not alloi/ed betv/ecn illustrations on 
the flat, th.is m.ay be correctcid by adjusting the plate on 
the press. 

T F 13. A master layout is desirable v/hcn wor]:ing v/ith standard 
sizes. 

T F 17. The same T-square shorld be used for all V7cr]c on the sam.e 
flat. 

T F IC. Vertical lines should be dravm by FiOving the head of the 
T-sqi-iarc to the top of the table. 

T F 19. Im;age areas of the negatives should not be placed in or 
belov; the gripper n.argin. 
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m T F 20 

cp 

Usual 1}- negatives arc stripped/ ci.ralsion side up, on the 
golden-rod ].ayout sheet. 

T F 21. The page nur;.bers on the goldenrod c!ioot shovld be just the 
reverse, left to right, froi. those on the ii.position. 

T F 22, If a negative is r.adc correctly, the CL.v.lsion side is the 
unreadable side. 

T F 23. "iTindov/s are cv-t in the goldcnrod paper before the negatives 
are taped into position. 

T 1 ?A', Negatives are sometiraes stripped for both the front and 
bac]:-iip pages on the sar.ic flat. 

T F 23. In boo'':̂ 'orh, you should not allov/ rr.ore than 1/16" for trin: 
on the top of the page. 

T F 23. The sides of the sheet that are to be fed to the guides 
should be indicated on" the layout. 

T F 27. The grippor edge of the layout is alv/ays marked. 

T F 20. The left side of the layout is generally considered to be 
the guide side if the flat is not iv.arHced. 

T F 29. Host jobs look best v;hcn the top i..arginxis slightly greater 
than the bottom. 

T F 30. 

T F 31. 

Generally it is best to- starip an insert into the main 
negative before attaching the main negative to the flat. 

Reverse lettering requires a filra positive of the line 
negative. 

T F 32 In stripping up line v;ork to be printed in m.ore than one 
color/ you may use the flrt for the main color as the 
master for the others. 

T F 33. If support is'used for positive film» r:nits the readô Dlc 
side should be up. 

T F 34. A great deal of m.asking is required in stripping for film 
DOS it ive 1ayouts„ 
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COi-DictTLOn 

Directions; r i l l in tlic Ii-Ir-JiCs) in occ'r Gt-tci.-onj \;ith. cho v/ordCs) 
required to co3_plete tlio santcnco corTGCcly. 

1. Pinliolec on negatives are spoLtr,c. o'.t by . 

2. Eiicept i,morc tliere is a possiTiility of 
opaqiie, i t is goner ally applied to the 

-;. - ' . of the negative. 

needing to rcr.ove the 

3. Flat cliisel-edge Iiznishcs arc ^LZQCL prii-iarily for 

C, The process of rcc "tting L^ali linos on a negative is linovm as 
or . 

5. Goldenrod paper, -?ith its taped-on negatives, is called the 

S. The paper generally r.sed for stripping is -an 
poiind doizbie coated goldenrod stocZi. 

7. A negative that is s"i 
print on tfefj-

ripped on the right side of the flat v/ill 
side of the nlate. 

(Ttk 

iiever tape the negative any closer to the iif.age than 
inch. 

A layout that calls for ninning a niti-iDer of unrelated jobs on the 
sane sheet of Darsor is called a ir.Dosition. 

10. The goldenrod rasTi cIiorJ.d be hept at least 
a-;ay frcsi the vjorliing areas of the filn. 

inch 

11 -r.ien it not possible to splice an 5.nsert into a master nega­
tive, a process called i S MZQCL, 

.2. Proofs frcEi flats i_ay Ixi contact printed on 
paper. 

K- I t iplc-Ciioice 

D5 Tor-tiors?̂ ; im the space at the left of each statenent, -.vrite the 
letter of the itoL vihich -.jili provide cac correct ansv/er to ccs-pleto 
the Stat""-.!-cnt. 

1. If negatives are to bo '.ised in :..aTiing albur.in plates, they 
are generally assei_bled on (iV) goldenrod paper; (B) 
glass; (C) photographic paper? (D) acetate.-
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Arranging anC r.ovnting the nuga'^ivcc on the f l a t i s r e ­
fe r red t o as (A) l ay ing oi^t; (D) nega t ive c u t t i n g ; 
(C) opacn.ing? (D) s t r i p p i n g . 

3 The order in v/hich tlie pages ire to be placed on the 
layoivu is -Qetorr.incd hy a/an (A) flat;- (B) iizposition 
chirt; (C) r.;aster lâ .-oiit; (D) sr.̂ jrin;:. 

A layout in- v/hich the pages for cno side of a signature 
is prepared on one flat and the back-up pages are pre­
pared on another is called a (A) \7or!c-and-turn impositi 
(3) gang ir:.poGiticn; (C) sheet'./ise imposition; (D) \Jorlc-
and-tui:blc ioDos ition . 

5. The-creeping and spreading of light rays -inder the edge 
of a negative is called (A) scribing; (B) opaouing; 
(C) reduction; (D) halation. 

6. An unv/anted line that is accidently scribed on a negative 
r.:ay be corrected by (A) reduction; (B) opaquing; 
(C) halation; (D) taping. 

Layouts that call for stripping the negatives for both 
file front and bac::-̂ -p pages on the sar.e fiat are called 
(A) work-and-tirn irrpositions; (B) gang ii:.positions; 
(C) bacli-up layouts; (D) sheetv/ise ir..positionc. 

Negatives arc generally fastened to the flat \-7±th 
(A) rubber cor.cnt; (B) staples; (C) red cellulose 
(D) thui.C3 taclis. 

ape; 

The process of stripping --p a job to ejipose one image a 
nuniber of tir..os on the sai.ie plate without duplicating 
the negatives for each i:nit area is called (A) ccr-i)ina-
tion v/orh; (B) surprinting; (C) dor.ble printing; (D) 
step-and-repeat worl-i. 

Listing 

D i r e c t i o n s ; L i s t t h e i tems c a l l e d f o r i n each of t h e follov-dng. 
S e l e c t vour ansv/ers c a r e f u l l y . 

L i s t t h e t h r e o rr.ost cormonly ' s ed L-atericLls a s s u p p o r t s i n 
s t r i p p i n g . 

(A) (C) 

(B) 

file:///Jorlc


2, List four typcc of inponitions. 
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Accignr.cnt 
Sheet Mo. 11 

Covering 
Unite 5G-6G 

PL?iTEI INKING 

After the filr.. has hccn stripped on the goldenrod layouts, it 
i.iuct be printed on a lithographic plate. The phenor.enal grov;th of 
offcot printing has •:)rought about the dcvclopr.cnt of many types of 
offset plates. Plates arc i;.aciG fror;. cine, aluminum, plastics/ and 
other i..:iterial5. 

Before r.c.-:L plates can he used they must undergo a fe\7 prelirr.inary 
operations, such arj graining and coating. The surface of some offset 
plates is "grained" to uzCtc it water receptive and is coated v;ith a 
•j.ig>t-sonsi::ivo solution. Son.c types of plates are coated by the 
i..air̂ facturor r.nd i-s-̂ d only once? but others are regrained and recoated 
so ti.cxt they nay be used i?.any tir.es. E::posure and developnicnt of the 
platcc depend upon the type of plate being used. One of the ir.ost 
critical pro?:)ler.is in offset printing is that of controlling the foun­
tain co?:.ations and dampening solutions. 

In this unit you v;ill learn about the type of lithographic 
platcc and the correct procedure to follov; in preparing, exposing, 
and developing the plates. 

Assî '-nr-cnt: 

1. Read the re ferences l i s t e d belov/. 
2, Ansv/or the ques t ions belov/ and t u rn in t h i s assignraent by 

Rci-orcnccs: 

A. Cogoli, Photo-Offset F:ndamentals, pp. lOS-129. 
B. Department of the Kavy, Lithographer 3 & 2, pp. 191-222, 

C. Lathair., Lithociraphic Offset Press Qperatincr, pp. lOC-122 

Ou. est ions: 

Truq-Falso 

Di::cction.'̂ ; The follo\mig statei..Gnts arc either true or false. If 
the statci.ont is true, drav; a circle around the letter "T," If it is 
false/ drav: a circle around the letter "F," 

T F 1. Surface coated plates may be purchased v/ith the plate 
coating solu.tion already appld.ed. 

http://tir.es
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The non-printing area o£ a deep-etch plate is etched to a 
depth slightly belov/ that of the printing area. 

T P 3. The deep-etch plate has a longer press life than the sur­
face coated plato, 

T P 4, i-Iulti-m.btai" plates reqi,iire no fountain solution, 

T P 5, The dry-offset plate requires a harder-than-usual in::-
form roller. 

T P 6. The direct im.agc plate does not em.ploy the photographic 
process in its preparation. 

T ? 7. All conventional plates can IJC regrained and usee, again. 

n r? G. Stainless steel plates require deeper grains than cine or 
alurr.inun. 

T P 9. Alur.iinum plates ir.ay be grained chemically. 

T F 10, Direct-ir.age plates do not need to be grained. 

T P 11. Puniice can be used for both removing the inhad image and 
for graining. 

T P 12. It usually tabes abov.t tv/o hours to regrain a used plate, 

T F 13, Amn:oniun bichror.ate is a. deadly poison if taben internally, 

T F 14, The flat should ?je taped to the coated r.otal plate so that 
the negatives arc in readable fori:.. 

T F 15. Traces of scum cling to the plate and are removed by 
desensitising. 

T F IG. Ordinarily, a vacuum frame pressure of about 40 pounds is 
recfiiired to h^ld goldenrod flats. 

T P 17, The relative humidity of the atmosphere tends to be the 
m.ost difficiilt variable to control in detcrcmining exposure 
tir;.c. 

T P 13. TJlicn developing the albT-r.-in plate, the inb should be 
comipletcly dry before it is soabed in the sinh. 
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T F IC. A piece of cotton will rerf.ovc the in̂ ; fron: the ir.;agc a. aas 
tliv.E devolopin<j' the plate. 

T F 20. Gun̂ jning provides a fill- on the non-v;or?:ing areas. 

T F 21. To stDro a plate, the ink shoî ld be rer;.ovod from the image 
areas and tlie iL̂ â 'c then covered v/ith asphaltrjn. 

T F 22. The deep-etch process is very siruilar to the albumin 
process. 

T F 23. It is not possible to nake corrections on a used plate. 

T F 24. Prescnsitii^ed ir.etal plates are ready for exposure v/hen re-
L.ovcd fror.. their original carton. 

T F 25. Prescnsitined plates v/ill keep indefinitely. 

1' F 25, Prcscnsiti.^cd plates should be opened only in subdued 
ignc. 

T F 27. It is better to overexpose a prosensitized plate.than to 
underexpose it, 

T F 28. Direct-image plates should not 3DC handled in bright light. 

•U Jlr «,d * ^ « Xerography is a "dry" process 

F 30. The "copy" to be reproduced by Xerography r.ust be typed on 
a special copy r:;achinc. 

T F 31. ITnen Xerographic plates are exposed to the copy, electrical 
charges appear v/hcrever light strikes it. 

m F 32, The deep etch process requires a flat r..ade of negatives. 

o 33, The areas that do not print and that are r.ade to resist 
the acceptance of inl: are calle . sensitized areas. 

•p 34. T;ith the introduction of halftones, coarse grained and 
albumin plates v/ere no longer satisfactory. 

V The caiise of r;.ost cases of blinding is gum from, the foun­
tain solution that has accumulated on the im.age. 
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Coi.iDlction 

Directions: Fill in the 3)lan'i(c) in c-\ĉ:. state-.cnt v/ith the v/ordCs) 
required to complete the sentence co:.;roctly. 

1. Surface coated plates that arc purchased v/ith the surface 
coating solution already applied arc called 
plates. 

2. The surface of sonie offset plates iv.ust be 
malie them v;ater receptive. 

T^O 

3. Strong light t he albrjTiin s o l u t i o n . 

4 . The dens i ty of albunin stoc]v so lu t i ons i s n.easured v/ith 

5. T\/o types of hydrometers a rc used in l i t h o g r a p h i c v/orli: 
and 

G. In eĵ posing the albui'in plate, the distance fror. the arc lighi 
to the frar:.c should he equal to the n-eacurement 
of the printing frDi:.c, 

7, After the a3-buiain plate is exposed, 
is applied to the ir:.age areas. 

The albumin plate is developed in 

9. As a final measure to rer.ove all excess developing in]:, the 
albun.in plate can be placed in a solution of v/ater and 

of . 

10. If the plate is not to be used for a day or tv/o, or if it is to 
be used for color v/or̂ , one should v/ash the developing inlv off 
the Dlate and cover it v/ith . 

11. A coating of solution should bo 
applied to a plate if there is a prolonged interruption in the 
press run. 

12. Preparing a stored plate for re-running- involves i/ashing the 
plate off vii'ch _^ . 

13. A plate is a plate v/hich has no 
sensiticed coating, nor is one applied to its surface. 
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1 f. ^ •riic qiu.: c t c i i c i l , v ^ i c h i s f r e e 
rrcsn 7.LJ2"i:.i^\t ^nir: Drovoa an O-Ticccivo c"ccons i t i ze r , 

1 1 ; Xr.provcd c e s c n c i t i n a t i o n r e r : r l t i n g i n f i n e r c;rains r-cans t h a t 
_^ c-^n be r e e d and . ' jeuier 

can be p r i n t e d . 

16» 'Jifch nev5 dcvelop-^cnts i n p l ~ c c r„r-!:ing, l e s s vjater may be vsed 
on -!ilic f i n e g r a i n plawos -Jiiicli Leans more 

. _________ i-i t l i l e s s in!c. 

17. On plates tvkicn rectiirc strong danpening solutions to lieep then: 
cler>n, under the infi,ience of the acid the may 

and not be receptive to in;i. 

13. x!ie indication that too L.uch inl: is being -̂ 'seJ will be filled 
half tones, and a tendency to 
c a t c l i , 1 ^ . 

! « : For good p l a t e l i f e rnd h i g h q t ' a l i t y i /ork, t h e r o l l e r s n u s t be 
, and s e t l i g h t . 

20 . ii.\'en tho«-gh t h e p l a t e s s t a s i : t o shov? s i g n s of sciisaning, i f t h e 
iiiiage i s c c i l l good t h e y nay be Ĵ!_ . 

i i . r iry one h a n d l i n g o f f s e t p l a t e s shcy.ild p r a c t i c e e x t r e n e c a r e t o 
and avo id 

K i t l t i p l c -Cho ice 

D i r e c t i o n s ; l i i t h e space a t t h e l e f t of each s t a t c e e n t , v j r i t e t h e 
l e t t e r of t h e itcHr. \d i ich \nlX p r o v i d e t h e c o r r e c t ansvxsr t o c c ^ p l e t e 

l e n t . a-SivT ^ —-_ 

Tlie ET-oct p o p u l a r p l a t e i n iiho s i na l l e r shop i s t h e (A) 
Sorography p l a t e ? (B> n a i l t i - n e t a l p l a t e ; (C) d i r e c t i nage 
p l a t e ? (D) s r r f a c e - c o a t e d p l a t e . 

: :hat t y p e p l a t e req-o.ires no f o u n t a i n s o l u t i o n ? (A) p r e -
s c n s i t i z c d p l a t e s ; (B) r u l t i - n c t a l p l a t e s ? (C) d r y - o f f s e t 
p l a t e s ; (D) s u r f a c e - c o a t e d p l a t e s . 

j i . Tlio type of p l a t e on v ^ i c h t h e i nage i s t y p e d , dra \a i , o r 
p r i n t ' ^ d d i r e c t l y i s c a l l e d (A) d i r e c t - i m a g e p l a t e ? (B) 
p r c s e n s i t i z e d p l a t e ; (C) d r ^ ' - o f f s e t p l a t e ; (D) d e e p - e t c h 
p l a t e . 

file:///diich
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p r o c e s s ? C5i3 :l!r5*-a?f5^:t: plc.3Ej t E | s:j-i:€a.ce-CQated p l a t s ? 
CCl dirocn:—iir^rc; p l a t e : j fns| 3iisraGre,;pri;j p l a t : e . 

3Jn mnl i t i iLSta l p lau ies^ t ± e imr ia l ::ise<z. tier r e u e l ^"atiei: a n d 
a c c e p t : imOi i s C^| esraceii:; fB | z±3^r CC| almFfnmzE? 

6 . J i a p l a t i s i s msvi t.<n> Sie ^sse>d 5£sr soiree tiinie a ^ e r r I t : i s 
graiiDEda i t . saasnicm Bs© <c3:^sz^S ^sitls | 5 . | t s - i s o d i t n r stzip^xate? 

!̂  gmr. -araSsicj fC | masi i i ! !^ t^ir^tr^ Cl̂ l s i l i c a g e l . 

7 . 3Plie e tCai iEg s©lint3.2im i s a m p l i s S T'zi.tSi a Cs-l rag : b a l l ? 

•Som axaSsic: sisliniltiasES sssnlLci :Vi=£ 

fe l 1 4 W o r s e s ? m 2 1 

S . Tihal: i s ns^c- a s a 022E?33ttS2r-et:srrL s o l c c i c ^ i f o r alvHEirtsi:!! 
p l a i t e s ? |A]) Ipf^^cJcSjuLssric as^i^j | B | n i r i r l c a c i d ? {C} 
i>Qric acicfij Ĉ B a c e l t i c sc:i<S. 

1 0 . YoTL 3iiay e i r a se -^insisists^^ l i s s s CH: «&ca:sfis SrcEi — 1 5 - ^ -E ^I ' -g f i r f n 

p l a i t E af t^S" i t : IESS S^SSH ( f e i ^ a l ^ e ^ a n d i e E c r t s i t : "has li^soi 
etx:iss:S mj 3r:a!ibi:nri i l t -acitZH! C^| "̂ •̂ frTrat'gTTeg | B | a snortge? 
fCl p n r i o s pnyss îEsr̂  flDl t^a^ s^'r^^e s l i p . 

1 1 . So l i c I a i r s a s csr l in^^s azs: ^ss::£ziHw i^a i i r t sd o s o l a t s s ^j?ith a 
.ailxii tea i rC; c a H e s I Vk]} t r s s sSs^ fB | l i t n s : ? l in . e ; Ce| 
'diclcrc[iiHit:c;j fB | aspi^^t:: : -il i-

Sixccr t iDzis ; I j i s t : t^i® itsHUS <Dal-le :̂S :£i2r im gyrctr o r -fcSia fcllc^aliLg-, 

1 . 'Ssat. a r a t3:^ s i s ^TBUB t^Tsrss (sm. a§£^^=&: h^laties'? 

m m 
CBl 

ICi 
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TSs.!: a r e t h r e e nefHoT^s of cnn txol ix" 
grEiiiiing p i s t e s ? 

12 si-zie CEE tr?Tg=: ^rsLinL ZJEH 

(A) 

C3) 

[C) 

i i s t t i s t h r e e IT;?).3^ l ug r c f i i t i i t s ±n HB •??~\TrnT̂ i?n casttiBngj sai.n±:x.a33ir 

CA) | C | 

CB) 

L i s t t h e e i g h t •TTiBi'n s t e p s i n p n ^ s x B t i ^ s n (sS a S22r:fejce-<c<3a.t:e<31 
r c t a i iDlate hv the albmiin TxrDDess. 

CA} |2| 

CB) 

Cc) Csl 

CB) 

3 - itSae (saniGBSQiiDS Itime; as£ 

CA) 

CB) 

(C) 

CD) 

I i is t the s teps in preparing ^ ^^eserssi^issS aistal ^ lai te . 

mi 

m •m 
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7. List the steps in preparing an uncoatcd paper (cellulose base) 
plate. 

(A) (D) 

(B) (E) 

(C) (F) 

Lis t the steps of procedure in rr.aking a deep etch p la te 

(A) (G) (M) 

(B) (H) (N) 

(C) ( I ) (0 ) 

(D) (J ) (P) 

(E) (K) (Q) 

(F> (L) 

The two Hiain reasons for plates going blind on the press arc: 

(A) ' 

(B> : • 

I ; 
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Assignment 
Sheet No. 12 

Covering 
Units 69-74 

PAPEUS AND INKS FOR OFFSET PRINTING 

There is a paper manufactured to fit almost every purpose; it is 
ono of the lithographer's rr.oEt iraportant tools. Paper is'actually a 
thin layer of wood or vegetable fibers which are pressed together 
and held by sizing and r.dneral filler. Another basic tool of the 
lithographer is ink; paper and ink go hand in hand. In letterpress 
wor]-:, there is an in3c r.anufactured to suit each type of paper, but 
there is less variety in offset inks. 

The lithographer must have a thorough Icnov/ledge of the charactcr-
icticG of papers and inks if he is to use thcr. effectively. Difficul­
ties are often encountered with paper: it va:inkles, curls, shrinks, 
stretches, and waves. In order to oontrol the paper and overcorr.e 
difficulties encountered, the lithographer rr.ust study its makeup and 
•mclcrstand its characteristics. Offset inks must be "doctored" and 
raodified quite often to suit a particular kind of stock. 

In this unit you v/ill learn about the. characteristics and uses 
of papers and inks used in offset printing. 

Assicrnment; 

1. Read the references listed belov/. 
. 2. Ansv;er the questions below and turn in this assignn.cnt by 

Roforences: 

A, Cogoli, Photo-Offsot Fundamentals, pp. 130-145. 
B. Department of the Navy, Lithocrrapher 3 & 2, pp. 380-3S6, 

Oy^Gtions: 

True-False 

D?'.rcc:tions; The follov/ing statements arc cither true or false. If 
the statement is true, drav; a circle around the letter "T," If it is 
fals^, draw a circle around the letter "F." 

T 1. Fine paper stock will improve a printing job. 

T F 2. Paper is apt to be more troublesome in printing than ink. 

F 3. Newsprint is a very high grade paper. 



if^H •• i m 

87 

T F -̂

T F 5. 

T F 6. 

ife^sprint i s Msrally made from cot ton p. i lp . 

l-feclianically—gro'jid ^^ood p":lp malies very s t rong paper . 

Alplia-cel l t i iose pulp fornis i n t o a s t rong paper with good 
folding qmaiities. 

T F 

T F 

T F li 

T F Y. 

7 . Siilpliate piilp Ezalies a paper of h igh t e a r - t e s t . 

A l l paper nade froin co t ton pulp i s high grade . 

Pttilps for l i t hog raph i c p r i n t i n g papers r ece ive a very sinall 
^]!i05int of s i z i n g m a t e r i a l s . 

Mei^print i s p a r t i c u l a r l y s u i t a b l e for f ine h a l f t o n e s . 

Rag-eo2itent bond paper i s used for bus iness fornis and 
letterheads. 

T 

gji 

i |a 

-T 

F 

F 

F 

-T> 

12 

13 

14 

15 

IT̂ -zenty-poiind stoch is generally used for letterheads. 

Lrinen is a tern printers apply to paper irade froin flax. 

Mimeograph paper is a paper v/ith a highly polished surface 

The iLost inexpensive form of :3ook paper is called "super-
calendered boo!*. ̂  

Y F 

T F 

T F 

16. Coated papers have a supersmooth finish. 

17. Coated papers are very \iell siiited for reproduction 
Droofs. 

mi 1 Anticfiie paper is bul!;y, soft, and porous. 

Offset ifor3i requires special \jater-resistant booli stocks 

T F 20. Plate finish covers have a unifonn surface suitable for 
halftone repreduction. 

T F 21. Cover papers cannot be run on tZio offset press. 

T F 22- Chipboard is ̂ îeil suited for halftone reproductions. 

T F 23. Paper shc^ld be printed on the felt side. 

T F 2<. 'The grain of paper should run vertically in a pamphlet or 
book. 

file:///iell
file:///jater-resistant
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T F 25. Tho usual \my t o doterLine- the v/eight of the paper i s t o 
i7oicjh ICOO sheets of stoc> ci'.t t o a ce r ta in s i z e . 

T F 26. TThcn paper absorbs moistare, i t irlll or^p^n^ irore across 
the grain than v/ith the g r r i n . 

T F 27. Letterpress in?:s should never be i:sed on the offset press 

"? F 20. tiithographic in::s depend on voliune for t h e i r covering 
qua l i t i e s .• 

T F 29. More p r in t s can be obtained v/ith opaque inlvs than v/ith 
t ransparent inlis. 

T F 30. 

31 

lihen running your finger across a sheet to check for drynes 
you should use the sheet on top of the staĉ i since it v;as 
printed last.and v/ill indicate the dryness cf the others. 

Cobalt is one of the most coir=r:.on driers used in in3i. 

T F 32. Yellov/ is considered a v;arr- color, 

•I- T^ 33. Blue i s considered a cool co lor . 

T F 34. TJhen mixing inhs, the color should alv.^ays be added t o 
vjhite ra ther than v/hite t o the color . 

T F 35. In spea^iing of in3:, "viscosity" i s a measure of " s t i c h i -
ness . " 

? F 36. Opacity i s the "hiding" or "covering" qual i ty of- inli. 

Coirpletion 

Directions; F i l l in the blcin-:(s) in each stater.ont with the v7ord{s) 
rcqi'-irod to complete the sentence cor rec t ly . 

1. ; . i s the most v/idely used coinnodity in tho 
v/orld. 

Paper is actually a thin layer of 
fibers. 

or 

Kost paper is designated according to its or 

4. The process that roughens and frays the fibers so they may 
better cling together in the finished paper is called 
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5. The ultirate rofiner.icnt of the pulp ic done by a 

9 

6, If the sizing is added v/hile the pulp is in the beaters, 
is used. 

7. Calender rolls and the paper 

S. Colored newsprint is called 

Daner is used in most national 
magazines. 

10, A ream, of paper contains sheets. 

11. A package of paper usually contains sheets. 

12, The v/aterm.ark is "readable" on the side. 

13. Sixteen-pound bond paper is the equivalent of ««__ 
pound book paper. 

!<:, Lithographic inks differ from letterpress inks in that they arc 
/ , and . 

15. Inks are described as or , de­
pending on their body. 

15, In?:s are classified as ̂^ / , or 
. depending on the nature of the pigm.ent and 

the' e:rcender used. 

17. Tnk dries in tv/o v;ayss by and by 

10. To regulate tack and other qualities/ certain n^erials called 
are spr:etimes added to the ink. 

19. v.Tien }-jlack is added, the color becomes a . 

20. If a color is added to v/hite the result is a 

21. is the best color for attracting attention. 

22. In iniz term.inology/ is the "resistance to 
flow." 
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MatchincT 

Directions; The left hand column containc descriptive phrases. In 
the right hand column is a list of terir.G. 1-Iatch the descriptions to 
the tcrr.-.s by placing the letter of the terms opposite the appropriate 
description. 

1. Produced by grinding the 
entire log 

2. Made by retr.rning used 
paper to a pul'^ state by a 
cher.ical coohing process 

3. Made by cocjiing wood chips 
in a digester 

A. rag pulp and cotton pulp 
B. oid-paper pulp 
C. mechanically-ground v/ood 

pulp 
D. chenical wood pulp 
S. sulphite pulp 
F. soda pulp 

A Suited only for handJ^ills, 
newspapers and other iteir.s 
which arc not permanent 

5. Used to ir.ake the finest 
permanent paper 

3. Made of v/ood of the beech/ 
birch» maple, oa!c: and pop­
lar trees cooked v/ith caustic 

_ •7. Long fiber pulp made from 
cvergreenp 

Listincf 

Directions; List the iten̂ .s called for in each of the following. 
Select yo'r ancv/crs carefully. 

1. List the pvlps in corxnon use. 

(A) (D) 

(B) (E) 

(C) 



w^mmimmmm mmmm IIHipVMHPiHmmiMil nmtm^mimmimKmmmmmmKmK^ti^ wmmmmi^^ 

2. List seven cor.mon ':inds of paper. 
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(A) (B) 

(B) (F) 

(C) (G) 

(D) 

3. List the usual steps in raking paper 

(A) (E) 

(B) (F) 

(C) (G) 

(D) (H) 

4 . L i s t f o u r v/ays of t e n t i n g tlio d i r e c t i o n of t h e g r a i n of p a p e r 

(A) (C) 

(B) (D) 

5, O f f s e t in l :s c o n s i s t o f : 

(A) (C) 

(B) 

6. List five vehicles generally used in lithographic inks. 

(A) (D) 

(B) (E) 

(C) 

7. List the three primary colors used in r.̂ .ixing inks 

(A) (C) 

(B) 
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8. List the three nost lihcly causes of offsetting. 

( A ) • : 

(B) . 

(C) 
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C o v e r i n g 
Un5-ts 7 5 - 9 0 

B'UNDAMSKTALS OF OFFSET PRSSSTiOI V i \ . 

An offset press is r;;ade of rr.any parts; these parts forir. "units" 
and "syster:.s," srch as tho printing unit, delivery unit, inuring sys­
tem, etc. Althou.gh tho different raa?:cs of presscr differ in constr-.'c-
tion details, there is a basic similarity in their fundarr-ental parts 
and functioning. 

In order to operate and service the offset press, the pressr̂ ian 
xcMz'c hnow hov7 the various parts and systcr.s function and vjhat to do 
when they do not function properly. He n:ust he a?Dle to LiaTro rdjust-
nents on the press and porforir- the routine maintenance duties. 

In tiiis unit you v/ill learn the nar:es and functions of the parts 
and syster.c of the offset press; you will also learn techniques of 
adjusting the press. 

Assirrnr.'.ent; 

1. Read the references listed belo\7. 
2. Answer the arestions below and turn in this assianment bv 

References: 

A. Gogoli, Photo-Offset Fundcin̂ entals, pp. 5-7, 145-157. 
B. Departr.ent of the i7av\'̂, LithoaraDher 3 & 2, pp. 223-240, 
C. Latham, Lithographic Offset Press Operating, pp. 14-36. 

Questions; 

True-False 

Directions; The follov/ing staterr.enus are cither true or false. If 
tho staten.cnt is true, draw a circle around the letter "T." If it is 
false, drav; a circle around the letter "F." 

T F 1. The v/ater fountain roller contacts the plate first. 

T F 2, The ir.age is in "readable" form on tho blanliet. 

T F 3. The inlied ir..agc on the plate replenishes the inh on the 
blanliet image. 
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T F 

1?hc p i a t c ii-2ic;o nus t r o l l CLgainct t he bl-nrCiet iniage in 
cjsactly t h e caiKi l o c a t i o n every r cvo lv t i on of t he press , 

The p l a t e cy l inder i s 'usually t-?ice the dionioter of t he 
blanliet c v l i n d e r . 

. T F 6, The p l a t e cy l inder i s alx:?ays the upponaost c y l i n d e r . 

"T F 7 , The p l a t e cy l inder should be the isost a c c e s s i b l e cy l inder . 

"T ? C. Hhe Ticarers on t he ends of the p l a t e cy l inde r have a 
s l i g h t l y s o a l l e r diair.eter than t he c y l i n d e r . 

T F 9- The gear on t he p l a t e cy l inde r d r ives t he gear on the 
blanZiet c^ ' l inder . 

T -? "5 5> 10. :?hen the ̂ r̂idth of the front r..argin on a sheet has to be 
changed, it is easier to change the cylinder in relation 
to the Clear than to shift iihc olatc. 

T F 11, Contact ic broTien i»cttvx;en the plate cylinder and the -blcm-
Iiet cylinder by !>ac!iing nrijay tlK* blan!;et cylinder. 

3|S 

-P T 3 

F 13 

The irpression cylinder must he parallel to the blarJtet 
cylinder. 

Packing sheets sho.:ld be selected ̂ ^mich, vihen added to tl^ 
blanZcet thickness, \i±ll total .002" in thiĉ âiess sore than 
the underei'.t of the blanZiet cylinder.-

T F 14. The blanket shcRilc be stretched sis tightly as possible 
aroiind the cvlinder. 

T F 15. "in artcHiatic oiling system usually ta!̂ es care of the 
lisbrication of the linkage and leaves that throw pressure 
on and off xTna^ cylinder. 

T F 15. The printing iinit is the most dangerous part of the press 

T F 17. Lovf srjots can be fo'tnd on most cylinders. 

' v »•• IS. The total thiclmess of the pac3:ing sheet and the plate 
cho-ld be .001° nore than the undercut of the plate 
cvlinder. 

i= F 19. The plate shoi'ld be ĝin.jied'' before being removed frcHs: 
the cylinder. 
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T H" -^fN 0 . lilarli -oztEsses iraizc; BT iciLSSlic: irrlizLi 

^ P 2 1 . loDliCGm TDTTiDSDCS 1̂>.̂ X3̂ -!C ZlJTCrit CZX zcLL-Lcrs- ner: tmx 'C 

P 2 2 . One; o f iibE 7.7D2i-m^ss^ o r r izusT ci'̂ -'S'CGnis z s t^ie JLCJSS 
"Lzrcssi X.-ZLLSS 

3 . A r o l l e r ijonx ir.; [3:s ^x xns "mx s e x x a c i2.es.Tẑ ~. 

5? P 2-6. IJrriijiiEGrv? 5riJi solic^is-i'its "SAQJH c-Lrxn rc r l -Lers . 

"1 i? 2 b . •£!:!!:: azLkxDg s j ^ x c i r zir^niiZLres SDCB IxSmLCCLXiLan:. 

2 3 . ITbiB x i r s t x>i±nrT ~io C£D ±r: 2ix-^3£:± -—TT rcT-L^Girs ZLS xcr aexe r rLme 
fca X151231 j i ing sT'sxsn. 3 s xs-xe.. 

2 7 . Snb"bxr amfl "*7nlcx>3x 
D 2 o i l Ibofcar: 

•,~fi zsc --C ea\Kir3CL rrxxii a. 
xh±n x l l i 

t? P 2 3 . ^ Ts^^ :dz2Zpoii2Z2g 23^"sxsn: i s Hfxxixlxx 
XSO o f X:Ol lo ' t5SD 0 3 r X r S sen XXEILOC?' f. xc: r c l X s r s . 

T P 2D. "Slto xoi3Zis:a±ii solxxi-^iHii xxs xn=xx^ earrczTQi-. 

^ ? 3D. 153S xc©5 xziJDlo r i 3 3 
iipito IxDG x e i x s s . 

:xj_x~ XX x s e s x e e x s aire r33: 

X P 3 ± . ITbo XTiT^cxxon ox x a s 33!̂ ;:LSxr xx x e seoixxxxc tLOs: xan xxea i 
x r o x t l iE r e s i t ox itibx p l l e ^ xxc XJKIL t ia xa^re i x xar=~2rci 

» »i 3 2 . lEhx pz iper i x plziiisiixl xsn XXSH; 

cezit isr l i n D o f ^ i c f s s o s r . 
i ^ a x t : i/G"" a f r uli< 

T . P 3 3 , ITfae J3eliih3: ox xliD n s l l e i s s 
^ -mj — 

fnnrszjx-o ox XXIB xc^fkr r . 
c e r -

3 4 , Imo xxuc^d-sn o f X3X (msSx^^si^ xsxxzrLisir. x s t:a c a r r y tmc 
s l i o e i s x o n i a r e f r rn i ttiiio i x x r x s s x c n c5~LiiiQer sjxd e^Xxut^r 
itiics:. xaoo zzx) on s "cxILc rr̂ -'î  xrcr3crl .v iocpoxKf. 



0 

9 6 

CDT.T5lrtdZ3Zl 

D i r e c t I n p r ; ; P x l l I n thn ilziiiji {3} ix: s s r i b 
r o c i i r e d "to cosiZJlc-lie tLbc sunt -oncc cixirrsci:: 

mx-til!: tnre ^,^ard((s)) 

c—iinQZzr^ zisiinxziixi a x n x a x n xiic XLTD c rv l±nfexr -^xZiiiljLelL Iter essxrn ot inxr . 

2 . i^^ inr^ -tj^c Dpexaxirsn DX tixir X5xx£SSa "Sss c^liiiidGBrr 

p r e s s D s xn£ S£^G± DX p r x n x x n g p a p n r a g • ^ - ^ ' • " • . - - • • ^I£ J5JiSEu.ax£:. 

3£ aiiiioEXLixc rjrxppEirs ±3 plziDDS 2x1 itsis c o p osx ttiEie 

The- x-LasikEl: i s made x r o x a <x(n?ẑ ir!E<x i^^nrxc . 

Tuc t l i i c j inGss ox iLhD Js l anhrx shrmlS. x c xsssx2r3£ ?.dLt£n si 

n»ri 7li:i5i3e3rs s n D u l S bis HICTDX r l •î r'-s-̂  xd.1:^ s rn i 

/ - ^iiG xiCixng rySiiei i i s cnngDDSSsI ^ a n 
and a s e x rs^ 

a n d xxixxi i-jxtii 

Xi?G Ic~:ini:aiii r o l l e r r e v o l v i ^ ±x a pxxi 
clscHxical x o l r x i o n ZxBoi-̂ n ax 

X X ".-STXaX XTJL^SX ^SHLlnX s cr 

1 0 . -1-JK: i x ixc r sx.i:>::ilv i x t:antrdllr:ZL >?• a ax ik i s t i re ix t . 

. 1 , xhc coiivC3"or x a p c s c a r r y t n s s l i r x l : tx5 "txjx xxai OEX itSoa gexcfc-^jgard: 
•i.̂ '::GZX i i : i s stoTJiDod i?^ a ss r t xsx •o iss IrrxsEOX a x it^^r 

1 2 . rxHi; r-R~^cT i s I c s d e d OBXD "1:332 S a s d tx^xlia iiix •'==:;i~''n"P sfetncSss cxUled. 

1 3 . Afxxr x x s s n c x t i x ^ ' loc l i l cd" 2JV XXJX x-nmbxr,, i i t f s l l S t c d l lim t±i^ 

±2 cT-cxv sl^xex qoxs xi3roxr3i t23B XSTXBX axcS i s ^ X x n tLijix saEie 
p D s i x i o n ni iaxiTTa XD lihe g r i p p a r sflgx axiS itxj= <5xi(fe SZSSSBU "fe&s 
p r o s s i s s a i d XD XJD p r i n t i n g '' , I I I 

15. !?h-3 sirplsst rc-gistar syxtar xs tnr-
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As the paper rcachoc the end of.the feedboard, the 
. luoYOG in and pv-.shoc the sheet sidcv/icc to its 

proper regioterino" pocitioni 

17. The stop the sheet and hold i t 
on the feedboard -.-/hiic th.o side 'juidec iv.ovc i t into posi t ion 
sidewise. 

IG. ilost of the t rouble cncoLintered in the delivery i s poor 

Multiple--Choice 
^ • M i^iiii.1 • I , M i l • • • — • • • • • • • • ! • • • p | i ^ wmn 

Qircctions; In the space at the left pf each statement v;rite the let­
ter of the item v/hich v/ill provide the correct ansv/er to cor.plete the 
Gtatoi.cnt. 

3. 

The Eiain part of the offset press is the (A) autoruatic 
inZiing system; (B) ar.toinatic feeder unit; (C) automatic 
delivery unit; (B) printing unit. 

The plate is attached to the (A) top cylinder; (B) bottor.. 
cylinder; (C) ir..prossion cylinder; (D) blanliet cylinder. 

Most offset presses are (A) one-cylinder units; (B) t\70-
cylinder units; (C) three-cylinder r.nits; (D) fov.r-
cylindcr units. 

4. The total recoi.inended sqy.eozc bet\7ecn the blanliot and 
plate should be (A) .001"; (B) .003"; (C) .010"; (D) 
.300". 

5. 

G. 

7. 

TJIiat is a lilvcly result of insufficient pressure bet\7ecn 
the plate and blan]:et? (A) slur; (B) fuzzy images; (C) 
no image; (D) do':ble printing. 

The film of in]; varies in thiclmess v;ith the setting of 
the (A) reservoir; (B) fountain roller; (C) vibrators; 
(D) fountain blade. 

Small rotating v/heels used to m.a!;e the first sheet separa­
tion are called (A) suction feeders; (B) combers; (C) 
suckers; (D) spring separators. 
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LJGtincf 

D i r e c t i o n s ; L i s t t h e i t e m s c a l l o d f o r i n e a c h of t h e f o l l o w i n g . 
C c l e c t y o u r ansv/ers c a r e f u l l y . 

1 . The b a s i c p a r t s of an o f f s e t p r e s s a r e : 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

2. List the four major classifications for designating offset 
presses. 

(A) • 

h 

(B) 

(C) 

3. List the six steps in setting bearers 

(A) 

(B) 

(C) 

(B) 

(E) 

(?) 



laiEt t:!ie sfceps in scwt-ing trie r o l l e r s as s"tated in references; 

(A) - ^ 

(C) 

m 
r^i 

H 
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-~isGi';;nr..Gnt 
Sheet Ho. 14 

Covcring 
Units vl-93 

LFUCEREADY ON OTTPSDr PPJ2SJSS 

The te rm "n.alieready" r e f e r s t o t h e p repc i ra to ry s t e p s ta l icn ":y t h e 
prcsGr:.an i n p rcpa r lnc f t h e p r e s s for runn ing a j o b . O f f s e t r..ariorcadieG 
i.-ay be d i v i d e d i n t o t l i r ce g e n e r a l c l a s s e s : siir .plo, p a r t i a l and f u l l 
i.Talicready. ., .. ^ . _. 

' I t i s of utr:.ost ' i r -portance t h a t t h e p r e s s n a n p r o p e r l y p r e p a r e s 
t i c p r e s s b e f o r e s t a r t i n g t h e j o b . A j o b p o o r l y s t a r t e d can be 
v.ustcfu.l of l a a t e r i a l v t i r . .e / and e f f o r t . iJ-^-stefiil majiereadios iv-can 
t h a t t h e jobs r.iust s t a r t v/i th l a r g e over runs and, even t h e n , -.rir.il v.p 
-.i?Jcli chortngecT - - -

In t h i s . n i t you v / i l i l e a r n t h e ' p r o p e r p rocedure and s t e p s t o be 
tal :en i n p r e p a r i n g t h e p r e s s fo r runn ing a j o b . 

As s i-fnrr.ent: 

Read the references listed belo'-7. 
Read reference "7i" belov/ and oî .tline the procedure for pre­
paring the "Chief 20" press for operation, or obtain tho 
Eianvfacturcr*G instruction manual for the press on v:hich 
you are training and outline the procodr.re for preparing 
it for operation. 
?\ns"ver the q^JiestionG below and turn in this assignnient 'yi-

.orcrencesr 

?.. Cogoli, Photo-OffGet Fundarr;entals, pp. 15G-15S. 
3. Department of the Navy, Lithographer 3 & 2, pp. 24S-255. 
C, Lr/ch?x-., Lithor-raphic Offset Press Qperatinf?, pp. 37-103, 

ITS-l-:?, 1:3-205. 
B. L-athor*:, Advanced Prossmanshio, pp. 212-22G. 

O"estions: 

True-False 

Dr-rcctions; The follov/ing statements arc cither tr^ae or false. If 
cl\o ctatcucnt is true, draij a circle around the letter "T." If it is 
fc.lse, drav7 circle around the letter "F. "T? " 

F 1. The rea l difference betv/een a s i r p l e job cind a high qual i ty 
job is in the r.alieready. 
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T P The ar.-.ount of calieready tir.e required is determined by the 
maize of the press and the t-.-oo of v/orl:.. 

T F The t e s t ing of nev/ chen.icalC/ p la te mater ials / inhs, e t c . 
i s c l a ss i f i ed .as ?5rc-ma]:creadv. 

T P Eritablishing sone method of pre-positioning plates before 
v/aihing is classified as pro-ma]:ercady. 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

5 

6 

7 

o 

9 

Simple makerea' . usually consists of only changing a 
plate. 

The ink rollers must be v/ashed in a partial makcready. 

The partial makercady is often referred to as the No. 1 
r.-.aheready. - , • 

The press v/ashup is not a part of the L.akcready. 

All steps in the full i.'. .oroady arc performed by the press­
man. 

T F 10, The changing and setting of damponcrc at least once should 
be a step in every majioready for a color job. 

T F 11 The final sotting of the damponers should be made before 
the x̂ ltite is put on. 

T F 12 The best time to checli a blanket is j . - before a nev/ job 
is T'un. 

T F 13. A periodic rest period is good for blankets. 

T F 14. ITlien tightening the blanket clai;:p screv/s, you should start 
v/ith the center one. 

T 15. The blanket pa< king m.ust be changed even if the blanket 
is not changed. 

T F IG The surface of the blanket must be kept in a like-no\/ con­
dition at all times. 

T F 17 

T P lu, 

Nov/ blankets have a tendency to stretch after they are put 
on the press. 

Modern blan]:cts should bo pov/dored v/ith sulphur after they 
are cleaned. 
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p i«" The blari?:ct riuct be cu t p e r f e c t l y square 

T F 20. A nev: b lanket nuct be scrubbed before us5_ng, 

1 

I 
I ! 

I 
! 
1 

I ! 

T F 21. Blankets should not be punched until you are ready to put 
thera on the prccc. 

T 22. If the sides of the blanlcet print rr.oro heavily than the 
center/ raore inl: should be used. 

T F 23. The running of about 300 v/aste sheets is needed to breaJc 
in a blanket to nev; plates. 

T F 2C, Pacliing is used to change the diavr.cter of the cylinder. 

T F 25. An ordinary r.-.achinist's rrdcronetcr should be used to chock 
the thickness of a blan];et. 

T F 26. The first color should be printed shorter than the plate. 

T F 27. /lien rr.ounting a plate, the leading edge should be fastened 
first. 

0- If the size and the v/cight of the paper arc different fron; 
that used on the last jo?j, the feeder setting v/ill be 
different. 

T <? 2D, The pile height gai:ge n.ust be readjusted for each new pile 
of paper. 

T F 30. If the gripper opening car. needs to be reset, this should 
be done v/hen the press is running at' printing speed. 

T F 3i. The pressinan usually does the i;.atching of color in color 
printing. 

T F 32. In ir.aking adjustnonts in the ink, the keys should be coiti-
pletely opened and then closed dovm as needed. 

F 33. Experienced prcssr.\en often test the dampencrs: for moisture 
•3y touching then viith their knuckles or the back of their 
hand. 

T F 3<-. The ink rollers arc dropped before the plate is dampened. 

T F 35. A trial run is i.adc v;ith v/astc paper before the actual job 
is started. 
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Sm.all halftone dote do not ordinarily print until the 
plate is "bro?:o:''. in." 

T F 37* V7aGte paper i-soc. in the trial run should bo cut true to 
size and not torn or V7rih?:led'e 

T P 30. Tho purpose of tho first trial sheets is to chccl: the 
quality of the v7or]c. ....... 

T P 3D. As a rule, the good pressman v/ill keep his inli on the spare 
side v/hile malcing ready. 

T P 40. If the plate has been moved during makeready, the blan!!:et 
should be cleaned before starting the run. 

Com.Dlction 

Directions; Fill in the 3Dlank(s) in cac?a stater.cnt with the v7ord(s) 
required to complete the sentence correctly. 

1. A properly prepared press and adeq-uato m.a'.ceready prevents v/astc 
of , , and . 

2. The biggest part of ma3:cready ±i 

5. Pro-maheready requires that a full set of 
be on hand. 

4. Paper conditioning is part of 

5. On large presses, each v;orkcr turns off his 
V7hen ho has completed his v/orli on a cylinder 

5. Partial m.akeready-consists of a change. 

7. Blankets that are to be used for 
scrubbed particularly clean. 

G. Tlie first color should be printed 
paper stretches. 

9. To print short you must use a 

have to be 

in case the 

blanket and a 
plate 

10. The back-cylinder pressure m̂ ust be readjusted v/hcn a paper of 
different is used. 

11. Joggers m.ust be roposdtioned when a-different 
paper is used. 

of 
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12, The preDsman uDually adjusts the ink for 
only. 

13. Scrubbing a blanket rcnoves the slightly 

15. 

and 

that prevents the blanket fror. picking up the 
fvll value of the fine halftones that are on the plate. 

IC, Absorption of the is resDonsible 
for emlDOSsing the blan]cet surface. 

TaCiCincss is due to the formation of a sticlcy, plastic product 
as a result of the sinultaneous of the ru'jĴ er 
and the absorbed . 

16. Tlic norr.al press tension of the blan?:et should be about 
pounds per- inch of v/idth. 

17. Tlie term-
under the blanket and plate. 

refers to the paper sheets that are put 

IC. About 
every 

good sheets of paper should be put between 
sheets of v/astc paper in the trial run. 

19. If the work is cocked on a press that does not have movable 
guides, the ____^.. must be sv/ung. 

20. :?iien the ir.age is off center sidcv/ise, the pressman can generally 
adjust it by mioving the . 

21. If the nonprinting areas of a plate have picked up ink, the 
preGsm.an cleans-the plate v/ith a sponge dipped in the 

22. Once a blan]:et has hccn properly nounted, no further adjustm^ents 
will ?3o rccn-ired until it becomes or 

23. D.'.ring the run, the pressman should examine the v;ork at regular 
intervals, by removing a sheet from the delivery pile about every 

to 5-mpr ess ions. 

24. At the end of the day, the prv ssman usually renioves all ink 
from the fountain and cleans the ., , 
and . 
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L i c l : i i i a 

D i r e c t i o n s ; L i s t t h e itei..G c a l l e d for i n each of the fo l lo \7 ing . 
S e l e c t your ansv/crs c a r e f u l l y . 

1 . L i s t four rr.ethods of p r e - p o s i t i o n i n c j p l a t e s b e f o r e washing t h e n . 

(A) 

(B) 

(C) 

(D) 

2 . L i s t t h e t h r e e t y p e s of R.alcercadies: 

(A) (C) 

(B) 

3 . "?hat four f a c t o r s detorr.^ine t h e amount and t ype of dr i r^rs used i n 

xn: ̂-o 

(A) (C) 

(B) (D) 

^. The position of the ir.̂.age on the sheet depends on: 

(A) -

(B) 

(C) 

5, List the procedure for restoring a "sEiashed" blanliet 

(A) „ (C) 

(B) (D) 

6 . L i s t t h e t h r o e n.ain r e a s o n s fo r v/anting t o c o n t r o l t h e c v i i n d c r 
body dia.'<:eters by pac l i ing . 

(A) 

(B) 

(C) 
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Assigrsr^Bt 
Slicct ^ o . 15 

Cover inc-
Unirs 96-S8 

OPEFATIQH OF AK OFFSET PRESS 

RiiiiLBing an o f f s e t p r e s s i s g r e a t l y s i L ' p l i r i o d by h a v i n g c a r e f u l l y 
r:at!c t h e p r e s s read^^ f o r n : n n i n g . Sys to i?a t ic tmd c o n t i n u o u s s a i n t e n -
ance o p e r a t i o n s ' . i^ll : i l so noZic r u n n i n g t h e . p r e s s i?iuch e a s i e r . iU.though 
r, 1-^rjc p a r t of t h e s ! i i l l and e f f i c i e n c y of a p r c s s r a n i s ev idenced by 
t h e i^.y he iiahes r eady h i s p r e s s f o r runn ing i ho s t i l l has t o r u n i t 
and cc22e o.it i ? i th a good uniform j c ^ t h a t Eiatches h i s O. K. s h e e t . 

xhc r e s p o n s i b i l i t i e s of t h e pressisan v a r y frcn: shop t o s h o p . I n 
i :6s t c a s e s , ho^ic-vcr, he i s f u l l y r e s p o n s i b l e f o r t h e c l e e m l i n e s s and 
safe t : - of h i s s t a t i o n . Be izast keep a c o n s t a n t check on t h e p r e s s t o 
s e e t l i a t i t f o i c t i o n s p rc^ ie r ly , and siake n o t e s of a n y t h i n g t h a t needs 
a»;teratlon a f t e r t h e j€C:> i s r u n . Sc^o ad ju s tmen t s and r e p a i r s -S32st b e 
r:ade -i r F o d i a t e l y . 

I n t h i s liznit yc^j '.^111 l e a r n t h e prcx;edures i n v o l v e d i n r u n n i n g 
t h e o f f s e t p r e s s and hov? t o p e r f o m t h e v a r i o u s o p e r a t i o n s . 

1 . Road t h e r o f c r o n c o s l i s t e d be low. 
2 . ?ins^^Er t h e q u e s t i o n s belo^/ and t u r n i n t h i s a s i i g m n e n t by 

lioi_ercnce3; 

C. 
C o g o l i , Pho to -Of f se t F-r.ndarcntcils, p p . 16S-17G." 
leathar:, l e i t hca raph ic O f f s e t P r e s s O o e r a t i n g , p p . ISO-lSC? 
2Q6-216. 

S'^bblc-cntar^.y Re fe rence : 

»5. Isathasi, Advanced P rc s s i r ansh ip . (Review a s a s s i g n e d by 
c o o r d i n a t o r t o f i t s p e c i f i c needs of s t u d e n t . ) 

»>'es "ciLons t 

True—False 

B i r e c t i o n s = The fo l l o i r i ng s t a t e m e n t s a r e e i t h e r t r u e o r f a l s e . 
t h e E t a t c i i en t i s tn- -e , dra\T a c i r c l e arcK?-nd t h e l e t t e r "T,"* I f 
f a l s e , dra^7 a c i r c l e arotind t h e l e t t e r ""F.^ 

Xf 
JL«, i o 

=̂  17 TiTc i^rcssLran i s r e s p o n s i b l e f o r e l i m i n a t i n g u n n e c e s s a r v 

riinnxng eii •S-T.=-T,*^ 
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2 . ITbe e5_if.cicirirr o-i x":?3j ^Dii-isssir gi3^r~ GirzrzLr:" ^3:1 iTLLUcr xsr 

lihE j o b czzi 2:c: jirr-^ 

'^jTr^g.-^ ,^Ti ^ _ r i _ i . 
tLZd Tillage r:iiin3Jig ai 

!r p 4 . 

i i i n g o± TTH? j o b . 

- < i ; reeLj^ xn t i - e zzslie-

ziciitis cizzriiicr "cne nin— 

!r- P ::?• A "Dart o± cisu "iSDi:irs3:iazE''s; -̂253 ii 33cis:asL "Ciie a a n e r . 

^ ? 7 , iEn l a r r t c iDlsj^ts liijic iSsstHnaim i s : zrcs;:iaiic:i!2l£ r o r t i r e T^ancir. 

'S ±' JLX OS xiD-r zjnoDi^rizTv r rsr i trs: ^srs^ccssnj: t :a JZLO^ ^UGCITI na: 

? , jLit I s iDOzr-slble ±5irii: :i:s3irr iLsrr -A^J-/ ^^ItiZiir: a s r s c r l a sr:iid> 

TO. I J^JC r.!! ] ,' - >: '3 

i z^ iLe ~ c ^ t:>£: e l e a z L i i n e s s a i s i 

"3*? r^is aiiG: GEixssrTLQOS o r 

S2GE!SXn;J_e= HOir rtrrvrxr-rrrcr 

1-̂ --, ^in^rtliiBg uiiait imisiilL^. n̂f̂ &DCfti: t ± c (^zsLi-t^- a x t s e icsii o r ube 
ixx^^^mite pasrSDZnnzmiiSE; ss^ t^as ^cc::!^ sibacLLd -le d o n e r l g r t : 

j o b s t l ^ m 33iii zm (EszarlLiiDg i f sb . 
i7-"gg- tia frrra^ n n a n s i i r p l e 

P 1 5 . Tt i s 132:11 a:o (jfNyc^ i tSe 
1^_ 

iL-V^iisu. 2r -T^q m - ccTfrer^oe i:r( 2ni:— 

T-?r - n !r P 1 7 , l i t i s ± i f x i £ n i l x > D ItsILl ^ibsit-srzr i t : 
cHTLsing n it-Tirnr? clcingr: izi i tbc ^^srinLcd i n a . ^ ^ . 

~ csr ^ i sce r -fennt: i s 
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S n e e t s tSs t : j eg i i r i r r r acxnss t l i s '̂ ?̂>.)̂ :̂: -̂ -fr̂ - 2Bsdk nmrrfe caru-

• y •<-

2 2 . C^ 1n=^>-ra3i p r e s s e s ^ l^ae zgiPTartsr Bsis (7r̂?!ijiLL«JiIii iramtfTrc? dirG:x.es 
•to i s e p "?i-3T' ^:Qsy a l l ox 1:53E- it±nss. 

I'c I s pgTiri?r>i:i31e 1:D irialis s r sp i : aiaS Hdist eSoe p l s t i e djr^ U^D. 

2 5 . . Too xrecnienl: s tapr- -DX t l s s psrrs ?"n 3Sr lissnrfeJL Ita) "felis; 

^ ? 26, 

7 F 27, 

Tbe p l s t s I s j ^ p x riDixi: -5sxil.s it^is ssrs^s iismHes. 

^H? ^5d23rai:an: ox z s i ^ l i s g •iTp-̂ -nTj s^sissT- ^ssOJ. jLê snsIL onit 

^iD p3De5sr-~'x: "53111 nut ls3Di7 nHiSiSi -aixiiEiit Isss jplip'lte TD .̂fT! IES 

i F 3 0 . A solxxlcsa xa.'vinrj a ^ i?2lz2r; s x 1.© f s zaesittsal.. 

^ — 3 1 . Xx a X43iini2la c ^ l l s f o r :2 p S 3sx 3-^o ^̂ SEH n . ^ ciiisEiE^siKi t 

3 2 . ^^ac im ox X€5iintniis soliZi^i^sES sl3i3ril^ iiue aiKart: S - 5 . 

:̂:id is si 
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Coi..plction 

Di rec t ions ; F i l l in tiio :jlan::(s) in each Gtatcr:.ent v/ith Lhe v/ordCs) 
r equ i red t o complete the contonce c o r r e c t l y , 

1 . The moisture balance of paper iv.ay be cher ::cd v;ith the 

2 . I f the paper for a mu l t i co lo r job on a s i ng l e co lor press i s too 
dry, i t v / i l l . 

3 . Di^ring the running of a f i r s t c o l o r , the presscan should chccl: 
the shee ts for fan and drav/ by us ing a 

Ord inar i ly , the presGn;an need only v/atch h i s 
: l i G ., cind h i s 
riinning in good order. 

5, A constant xiratch kept on the 

to ?:oop the press 

is the only thing 
that v/ill insure unifonj.ity of color. 

6. Glieets are checiced for strength of colo3: in both the 
ELXid the 

7. vHien n-nning yellov/, an inspection booth lighted v/ith 
is excellent for chec'iinvj. 

G. As the pressir.an pulls each sheet, he exarrdnes it for 
and register, 

The pressran can checlc the rear marlcs to see if the paper is 
* or 

10. If there is dirt or in:c slcin along the edge of the blade, 
^ v/ill show up on the roller. 

11. If the press is stopped entirely, the plate must be 
, again before starting. 

12. Press cloths that have been used in cleaning up a press should be 
placed in a covered 

13. Traces of !:erosenc used in press v/ash-up rnust be ren-.oved v/ith 

14. Kerosene left on rollers v/ill cause theni to 
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15. The tcrir. DH ic uGccl in n.oasuring the 
of a coluuion. 

or 

16. The pH scale runs froi.. to 

17. Solutions having pH valrcs ,̂ .bove seven arc 

1:1 7in acid so lu t ion v/ith a pH of 4 .0 i s 
as one having a j)H of 5 .0 . 

tiir.es as acid 

IC. An acid so lu t ion V7.ith a pH of 3.0 i s 100 times as ac id as one 
having a pH of . 

L i s t i n g 

Diro<-'t?.ons; List the itcLS called for in each of the follov/ing, 
Gcloct yoi'r ansv/ers carefully. 

1, List the steps for starting the run. 

»» o 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

2. List the steps for stoppirg the press 

(A) 

(B) . 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

To condition tlic press and ir.akc ready in such a v/ay as to r;.ajic 
it possible to run off a job with a r.iniiraii:. variation requires: 

(A) (C) 

(B) 

http://tiir.es
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I l l 

4 . L i s r t-l iree a p p l i c z ' i i o n s o f pH c o n t r o l . 

} (C) 
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Accignr.-cnt 
Sheet ITo. 16 

Covering 
Units 59-105 

OFFSET PRESS TROUBLES 

It is far better to prevent trouble than to try to correct it. 
If the press is properly installed, maintained and adjusted, and the 
plates are carefully prepared, many of the troubles often encountered 
in operating the offset press n.ay be avoided. 

The beginner ntay find it very difficult to locate the cause of 
trouble on the offset press. Soi.e conditions nay be caused by any of 
a nunber of things. Tlierefore, it is necessary for the pressman to 
Tinov/ the possible causes of the troubles that arc ccsuSLonly enco-ntercd. 
Time lost looriing for the carse of soi..c difficulty can be very 
c:qpens ive. 

In this unit you i.'ill learn about the coLX-on troubles encount­
ered in operating the offset press and the i„ost li!iely cai'.ses of these 
trovloles. 

AssicmiAent; 

1. Read the references listed belov/. 
2. Ansv/er the questions below cind turn in this assignment by 

Rcfcrcnees; 

A. Gogoli, Photo-Offset Fundamentals, pp, 171-175. 
E. Reed, Off sot Press Tro-:bles, pp. 1-102. 

O-'ostions: 

True-F":lse 

D?.roctions; The follov/ing statements circ cither tnie or false. If 
the ctxccLcnt is true, drav/ a circle aroi'.nd the letter "T." If it 
is false, druV7 a circle around the letter "F." 

m •n« 

'£ F 

1. If the feeder is feeding t-ore than one sheet, one reason 
r.ay be that the pile is too high. 

2. If the sheets have a tendency to stic!: v^en in the feeder, 
the rer.edy is to increase the air blast. 

3 If the side rjuido contacts the sheet after the grippers 
have closed or sheet has started for̂ v'ard, it is necessciry 
to correct the tirring of the side guide. 
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T F 4. If the sheets tend to stick to the blan?-.et it means that 
either the" grippdr tciision is too v/calv or the inh is too 
tacky, 

T F 5. Running too ir.uch ink on cor.tccl stoc]: viill visually result 
in sljrring over the cnti::c sheet. 

T F G. "Filling up" is evidenced on tlie printed sheet and plate 
by the type r.atter and halftones filling in v/ith ink., 

T F 7. If the ink is too tacky, you shov.ld add thin varnish or a 
non-pic:: compound. 

T F 0. "Filling up" may be ca'sed by too mucli ink. 

T F 0. Lack of coloring r.atter in inl: miay be corrected ?̂y adjust­
ing the in?: fountain. 

T F 10. The oscillating drums of the in?:irg system, should not have 
the ocs:.c surface speed as the printing plate. 

T F 11. Kori-'.ontal streaks in the printing miay be caused by one or 
m̂ ore of the form, rollers being set too hard against the 
plate. 

T F 12. To rcL.edy stripping caused :3y the metal drum.s, it is 
essential to remove the drum.s and coat them, \7ith ebonite 
or copper, 

T F 13. Uneven in]: feeding can be prevented to sor.:.c ĉ itent by being 
certain that the ends of the rollers and drur.s arc dry 
after m.achine i7ash-up. 

T F 14. ;7ash m;arks v/ill appear \fhen too m.uch dam.pening v/atcr c 
used. 

T F 15. Color variation due to the feed of the dampening soiu.tion 
can be rGmcdied by m.aintaining a constant level of solution 
in the v/ator fountain. 

T F 16. Presensitized alrav.inum. plates v/ill generally produce the 
largest nunJocr of prints. 

T F 17,. If the im.age goes blind because a deep-etch plate v/as 
not com;pletely developed, the only solution "is to have 
the plate rem.adc. 

T F 18. A nov7 blanket should not cause any troubles unless the 
blanket was defective before it V7as used. 

file:///7ith
file:///fhen
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T F. 1 9 . iTlion the proper tends to stic]i to tlie non«printing areas of 
the :Dlan?:et, the best roi.:ody is to treat the blanket v/ith 
blanhet lacq-.̂ .er or h'^.ird.oncr, 

T F 20. A loose and slipping blanket v/i.ll cause horizontal streaks 
in printing, 

T F 21. Linty paper \;ill tend to leave fibers on the blan];et only. 

T F 22. 'Jhcn paper picks or splits due to its being of lov/ quality, 
and reducing the inks tack does not solve the probler.-/ 
speeding up the press r:.ay correct the situation. 

T F 23. The curlr.ng of sheets on delivery usually occurs v/ith 
lightv/eight papers. 

T F 24. Thin papers that curl dovmv/ard on delivery v;ill tend to 
curl toward the printed side after a period of time. 

T F 25. "Set-off" ir.ay be ca-̂ sed by excessive ink. 

T F 25. Too nvj.ch drier in the in?: ir.ay cause the sheets to stick 
together in the stacker, 

T F 27. A fountain solution that is too strong ivay cause bare 
sections on the rollers. 

T F 20. Ilottling is usually caused by too much reducer in the ink. 

T F 20. The iiiost likely cause of chal!:ing is thin varnish in the 
ink. 

T F 30. The ink is said to "run" if it penetrates through the 
paper stock. 

T F 31. Boiled linseed oil v;ill speed up the setting of ink. 

T F 32. Varnish v;ill reduce the inks. tack. 

:i r' 33. Varnish v/ill shorten the ink. 

T F 34. Sorac troubles r.-ay be caused by ihlz being too fresh and 
therefore it should stand for a v7cck or so before using, 

T F 35, Not r..uch ID ?:nov7n as to exactly v/hy nettling occurs. 
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Coi.olction 

Directions: Fill in the r:>liin'':(s) in cacli statei. ont v/ith the v/ordCs) 
required to complete the sentcince corroc::?.y. 

1. The proper clearance for the fingers on the feeder for papers 
over .010" thiclc is tiF.cs the paper thiclincss. 

2. Uneven color can result from cither uneven or varying 
or cvlinder pressures. 

3o Ink picked up by the clear areas of a plate and transferring this 
inlc to the clear areas of the sheet produces a condition called 

t , A uniform, light-colored tint over the entire sheet of paper 
is referred to as 

5. The bvilding up of inJc on the plate or blan'ict is called 

o The gradual disappearance of some lines "^-xiO. son.e halftone dots 
froiii the plate ir..agc- is called . 

If vanishing occi*rs due to the conposition of the ink, it can be 
corrected by adding a little acid to the in::. 

"Tlien black solids arc gxay and color sol5.ds v/eak, it is a result 
of too inueh 

Sci'jn streaks are usually due to lac3: of sufficient 
or to excessive 

10. The slurring of halftones usually rcs'ults from excessive 
or excessive . 

11. If a blanket has lost its ink recepcivcness due to its 
bccorr.ing glazed and hard it should be v/-\shed v/ith solvent and 
v/ater and then scru?Dbed with 
and solvent. 

12. If the in?c picks, splits or tears the paper, this ca.n be cither 
an .̂ or •• trouble. 

13. For iiil: to dry properly, coated paper sho'.ild have a pH above 
and uncoated a DH a'̂ ove . 

14. Irapropcr drying of in̂  
either or both the 
too low. 

can be caused by t h e tcrf .pcraturc of 
o r t h e _ _ _ _ _ __,,,, ?*jeing 
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1 3 . I f c ; i r l ; : ing occurc t:io v e h i c l e ' s p c n o t r a t i n g r a t e cliould TDC 
dccrcacccl -./ith an r .cccpta^lc: forn. o.j 

i.P . ^ i — 1 . 0 . 

r'.ritc"inq 

Di3.-Qct.lons; The proba?-->lo cav.GCG of ccri.irr.irxg a r c l i s t c c l i n t h e l e f t 
hand colv.i;^n? a rerr.cdy fo r each of t h e c c cauccs i s l i s t e d i n t h e 
r i g h t hand colaiv.n, I latch t h e itcrr.s on t h e r i g h t v/i th t h e p r o p e r 
itci; . OP, t l io l e f t by p l a c i n g the p r o p e r l e t t e r i n each blan^c on t h e 
-•- C i . (-. . 

Probable Cause 

1, Cicai? a r e a s of p l a t e no t 
e tched properiy—=cannot 
r e p e l t h e xnli 

2 , Too l i t t l e fo^mtain s o l u ­
t i o n 

3 , Dnr.pGner forri r o l i c r s not 
p c i r a l l o i , o r s e t t o o f a r 
fror:i p l a t e c y l i n d e r 

4 , D i r t y '•larrpcncr r o l l e r s 

Reir.edv 

A, Re - so t a c c o r d i n g t o 
i n s t r u c t i o n boolc. i-ia! 
nev7 p l a t e , i f danaged 

B„ I l a i n t a i n a t recommondcd 
pK 

Ce SvcR o u t , r e c o v e r i f 
n e c e s s a r y 

D. Zvc-otch t h e p l a t e , or iaa^:c 
a nov/ p l a t e 

5o Uneven?-V a p p l i e d i . o l l c t o n E. Replace r o l l e r s 
cover on dai;.ponor r o l l e r 

5 , D.?j.pc2ier r o l l e r no t 
p a r a l l e l ' . ; i th t h e p l a t e 

,_ 7 . Dcirnpcner r o l l e r d r agg ing 
or bouncing on p l a t e 

F. Tâ :e v.p the slac:i 

G. Increase flov/ of fountain 
solution 

G, FoMntain solution too 
strong or too v/ea:: 

H. llake nev/ plate 

S. Plate and blanlict cylin­
ders not properly packed 

I. Oj,t dovm on ink, and re-etch 
the Dlate 

10 . F l a t t e n forr.: r o l i c r s J . . Se t a c c o r d i n g t o i n s t r u c t i o n 
raanual . liako nev/ p l a t e i f 
daj-.agcd.r o r r e - e t c h t h e 
p l a t e 

http://Di3.-Qct.lons
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1 2 . S ] : idd inq forr.. r o l l e r 

1 3 . Too r.'-uch in! ; dv. r inq 
malcc-roacly 

K. T:?~:e vp c l a c l i . Ma!ie neiv 
p l a t e i f t h e imago i s 
dar-^.aged 
Clean- o r r e p l a c e cho 
dai :pcncr r o l l e r s . C iee l ; 
t l i e pH of f o u n t a i n s o l u t i o n 
F e e d l e s s in^ i . P^eplacc zj^z 
i f e!r.i '.isi.ficd 

16. Loose b l a n k e t I-I. S o t a c c o r c i n g t o i n s t r u c ­
t i on ; , manua l 

15 Oxidation of plate N. Ilaintain proper contact 
betxvccn the rollers and 
their riders 

13. Ovcr-dovelooed olatc 

17. Residual coating 
solution on.plate... 

Listincf 

Diroctions; List the.itoi.js. galled for in each of. the fcllotjing. 
Select yô ir ansv/crs carefv.lly. 

1. List five orobablc cav.sos of tintinq. 

(A) 

(B) 

(C) 

(Q) 

2 . L i s t t l i r e e p r o b a b l e c a u s e s of p i l i n g , 

(A) 

(B) 

(C) 
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ii/isc siisrcc prGjeTilc causes of °pic!i in ' j . 

(a) 

(B) 

m 
Isisa: iflirec proba'^lc cc^ises of gray "type. 

C^) 

CB) 

Cc) 

5 . laisl: EcvcEi. cssTces o£ -JEiicven cy l inder prcss t s rcs , 

CA) 

CB) 

CC) 

CG) 

6- "^hc st ir ippii ig c-f inli or r o l l e r s can recnl t : rrcsLs 

lA^ 

CB) 

CO) 
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Tlie blan::ot of the H r l t l l i t h should alv/ayc be underpac^ted 
wi th paper . 

G. Tlie li'-.ltilith r.sos only paper plates. 

T F 7. The blower tubes on the feeder of the Iliiltilith should bo 
in the fron̂ : pos?.tion for ordinary v/orlc. 

II F G. The Multilith is equipped v/ith a device v/hich v/iil th.row 
out the sheets if r.ore than one is fed through. 

TT 

T F 10. 

It is necessary for a sheet to be fed through the 
Multilith in order for the ir:.prcGsion to print. 

The Multilith differs frorr. the larger offset presses in 
that it does not have a continuous chain delivery. 

i F 11, Being a sr..all, percis ion-built r.achinc, the Multilith 
requires continual adjusting. 

T F 12, The Multilith is designed so that it ±z never necessary 
to change pressure betv/een the ir.ipression cylinder and 
the blan!:ct to accoir.odate different thiclmosses of stoch. 

T F 13. ".Ihen running very heavy stoclc on the Multilith, it is recon: 
raended that an old blanket he used. 

TT rt T F IC, T!ie Davidson Dualith differs fron other offset presses in 
that it has only two cylinders. 

T̂  F 15, The in.prcssion-plate cylinder of the Dualith makes t\70 
revolutions to one for the blanket cylinder. 

•r F 13. The Dualith can be ".sod for either offset or relief 
printing. 

T F 17. Tlio Dualith can be used to print on both sides of the 
sheet at once. 

T̂  F IC. The plate should be mounted fror. the feed cno. of the 
Dualith, 

T F 19. The use of prescnsiti:::ed plates on older model Dualiths 
will require underpacliing. 

T F 20. The Davidson inking syster:. is considerably different fror.: 
that of the Multilith. 
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? P 21. The dar.poning syster.s of the riv.ltilith and the Davidson 
press arc a;.iite sii..iiar. 

T F 22. The roller cleaning v.nit of the Dc-.vidcon sliould be left on 
v/hile the press is in operation. 

T P 23. On the A, D. Die:: Offset Duplicp.tor, the inl: and water arc 
fed to the plate froi:. the sarr.e set of fori., rollers. 

T P 2'C-, The A. B, Dick r.achine requires special in?;s and fountain 
solvtions for proper operation, 

T P 25. The A. B. Did: r.achino v/ill handle only paper plates. 

T F 25. To raise or lov/er the dLrnagc on the A. 3. Die!: machine it 
is necessary to reposition the plate. 

T P 27. The feeder on the A. B. Did: r:.achinc is different froia ' 
otlier presses. 

T F 2C. The speed of the A. B. Dich dv.piicator should be changed 
v/hilc the press is in operation. 

T F 20. At the end of the day, all tension on all rollers should 
be relieved on the A, B. Die!: duplicator. 

T F 30. The "\?hitin" presses iiave tv/o forv/arding rollers instead 
of one, 

T F 31. The entir-re in::ing unit can be rcnovcd froi.: the Photostat 
Offset Duplicator, allov/ing cf-ic!: color change overs. 

T P 32 

T F 

The manual con t ro l ]:nob of t he "TTliitin" p res ses should 
TDO ti^rned only in a cloc]:v7isc d i r e c t i o n . 

I f the in^age i s not s t r a i g h t , tlie p l a t e rr.ust be loosened 
and adjusted on the p h o t o s t a t r..achinc. 

T P 36. Although, the Pho tos ta t Offset Du.plicator has tv/o raovcablc 
s ide gv.idcs/ u sua l ly only one i s v.ccd a t a tir.:e, 

T P 35. The vacur.n pu.i.p on the "TTliitin" p resses should alv/ays be 
tv.rncd off v;hon the feeder i s shut dov/n. 

T P 35. I t i s possi!)l>, t o run sn.all jobs i n an o f f -cen te red 
p o s i t i o n on the Pho tos ta t Offset Duol ica to r . 

http://riv.lt
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Blv-gCttiior^; F i l l i n cikjo'.^'i.zzHzic) in cr.-r-l: GI 
rccr-?_re«3 t:o c^SLpleiiiG iili^ ccr.tciicc corrcc":-.!-'. 

itCi-cnl; \ / i t l i t he i/ordCs) 

1 . TluG -!arziu~c:ilii i s ric~i"j. at: 
EffiiSBS o r ci 

rzonsc^Ji'z l e v e l or. che I l ' l t i l i t l i by 
-11 led -L-ilcTji -./D.tcr. 

S?ic ZjlTrn'iet for -^lo Iji-l-ciiitli i^ provided \i±ch 
for ati-tSLcliiiig it: t.o -clie bl:iii:iet: c\^lindci:. 

A r uiiiie i ] igie i s Moi: Stiraight on trie pleitc of t h e I-i;:li:ilit:h, 
KCGosscirv t o s M f t t he 

1̂M2 paper siLippor s OS tlic I ^ l t i l i c h shovld be adjus ted so chcc 
inches froir eacli edcrc of clie ctocri . 

5. T.i€^ s l ieets IbE'lsyg fed tliro^gh tli 
priMtisng isiniit. by zcons of 

c i-lL-li ' :ut>'-. c . c a r r i e d t o t h e 

3 , 2i-t3ftie frm_ tlse pciper in rcs-oved b ' 
3icrQss ti ie delivor^ 

SMretcamg a pxeco OJ: 
end of t b e l ^ l t i l i t h . 

#, laio "ĉ ô romz r o l i c r s or 
oi'cr tli<5 plEnte rnzst Ixs 
iHLI. 

tbe I-5iltil-: :> vniii^n distr i lDute tno inJi 
for even -^^«;t:ribiifcioi* «-f̂  

IHiLOB rcplsicimg t h e r o l l e r s of tl ie I-iL-.ltilith eiftor clc-eming, t h e 
r o l l e r s s h o ^ d be i n s e r t e d f i r s t . 

On tliie Ife-^idson l>j:a:lith, t h e pleitc one i i ^ r c s s i o n n n i t s a r e cca:i-
biincc on a s i n g l e cy l i nde r . i -i 

10, luie bl^asurict for t h e B-.alitli irc:st bo no-.inted frcsz t h e 
cmd of the press. 

1 1 . 'The Ba-.alith has a speed range of frcs^ 
irjoroEsioBs oe r hor.r. 

ro 

12. d̂î L-sts-cmts to trKr rollers on HhB Davidson press should be done 
.̂-itla the aid of strips of j jORQ D Q p e r . 

1 3 . The r o l l e r s of t h e daEipening r ^ i t of t he A. B. Dich Offset 
Bi-plicator do no t need 

14 . I f t̂ ifo shee t s go thraiic^i t h e A 
t i r e i t shurts off the: 

Dich iiachine a t t he sarie 
u n i t . 

1 5 . The Pho tos t a t Ofrset Efeiplicator 
on "Oie feeder "jyciz visually j u s t • 

i s equipped i-rith t\70 s i d e guides 
the s i d e i s v.^Kiil. 
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1 5 . The P h o t o s t a t Of f e e t D u p l i c a t o r i s oq;.:ippcc vjxth two c i d c g u i d e s 
on t h e f eede r ."7ut •iGual?.y j r c t t h e ^___ s i d e i s 
as an active gi'lde. 

?5 i:^SCd 

Directions; 
Select yoi-.r 

L i s t i n g 

L i s t t h e iter:j3 c r . l l ec fo r i n each of t h e fol io i . ' ing. 
ans^'ors carcf- i l l ' j - . 

1 . L i s t t h e r o l l e r s inc l i ' dcd on t h e doi^^jcning sys tem of t h e 
R i l t i l i t h . 

(A) 

(B) 

(C) 

(D) 

2 . L i s t t h e c a u s e s f o r n o s t d i f f i c u l t i e s on t h e I n i l t i l i t h . 

CA) 

(B) " - - - • • - • 

(C) . _ 

(D) = 

( S ) • 

(F) .̂  

3. List three specific printing operations that CcUi be done on the 
Davidson Dr.alith that norr^.lly ccmnot he done on other 
duplicators. 

(A) _ , ^ , 

(B) " - ' 

(C) . ^ 
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Assignment 
Sheet No. IS 

Covering 
Units 110-120 

BIMDSRy OPERATIOiTS 

In siTrall print shops 2.t is coi.mon practice to require the learn­
ers, who have reached some acceptciblo degree of ability, responsible 
for the final operations v/hich aire pcrforraed on printed jobs. These 
operations - cutting, folding, gathering, binding,, packaging, ot 
cetera - are performed in the bindery section of the printing 
OGtalDlishir.ent. 

To one v/ho has never had occasion to perforr:. any of the bindery 
operations, they may seci. siir.ple and of minor importance. Hov/cver, 
having to report to the supervisor a job ruined by a.careless error, 
v/ill qi'ickly ar..end any unfounded idea concerning the ease or sim­
plicity of bindery operations. 

In this vnit you will learn about the machines and operations 
cor.mon to bindery rooms. 

AGsitrnn.ent: 

1. Read the reference listed belov/. 
2. Ansv/er the questions belov/ and turn in this assignm.ent by 

Reference: 

B. Department of the Navy, Lithographer 3 & 2, pp. 397-̂ 2̂1 

Questions; 

True-False 

Directions; The £ollov/ing statemicnts are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it is 
false, drav/ a circle around the letter "F." 

T F 1. The m.ost cor.mon bindery operation is folding. 

T F 2. Most paper cutters have a sliding metal tape that has 
1/54" calibrations. 

T F 3, The clam.p on the paper cutter should apply m.ore pressure 
to soft, springy ctoclis than to-hard stocks. 
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T F 

rp 

It is a good idea to place a piece of cardboard on top of 
the paper stack before claraping it in the paper cutter. 

T F 5. The beginner's job usuclly indlvdos sharpening the 
hnives of paper crtters. 

T F 6. VJhen r.sing the paper cutter, the v/eb of the clan-.p should 
be lov7 enough so that the sharp edge of the cutting knife 
is not exposed. 

F 7. I'/hcn trirniidng paper on 4 sides, the first 2 cuts should be 
R':ade slightly v/ider than the desired size. 

T F 0. VThen boô ss are to be trimmed, they arc placed in the 
ir.achine v/ith the folded edge away from the back gage. 

T F Q. Machine folding usually involves sheets laid out as 
signatures. 

T F 10. The knifo folder is faster and more accurate in folding 
large sheets than the roller~operated folder, 

T F 11. The Imife folder is more versatile than the roller-
operated folders. 

T F 12. The friction feeder is generally found on the smaller 
machines. 

» 

T F 13. The pile feeder must be stopped before loading. 

T F 14. The continuous feeder requires that the sheets be loaded 
on it upside do\̂ m. 

T F 15. Roller pressure should always be kept the same for all 
rollers. 

T F 16. The cross carrier can be removed and the stacker attached 
in its place at any point v/here no folds are required. 

T F 17. Pasting units may be attached' to folding machines. 

T F IS 

T F 19 

To ensure the use of a^folding machine, the arrangement 
of the pages on a signature must be planned v/ith the 
folding rr.achinc in mind. 

I 

Padding is the process of putting covers on books or 
parrphlets. 
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T F 20, Tv/o or throe staples arc sv.fficient for most booklets. 

T F 21. Wire stitchers arc more versi^tilc .than foot staplers. 

T F 22. The v/ire stitcher is much faster than the stapler. 

f--.^ 23. Printers often tie books v/ith cord, 

T F 24, Spiral binding is a part of routine shop operations. 

T F 25. Multiple punching machines are used for punching different 
sized holes simultaneously. 

Complotion 

Directions; Fill in the blank(s) in each statement v/ith the vrord(c) 
required to complete the sentence correctly. 

1. The . 
job. 

is the end of the road for the printing 

The distance between the and the 
knife of a paper cutter regulates the v/idth of the cut. 

3. Sheets are loaded onto the cutter table in small stacks called 

4. The process of getting the edges of a stack of paper even is 
Ccilled 

5. The tv70 types of folding machines used today are: 
folders and folders. 

5. To enable a sheet to pass over certain fold plates, they are 
covered v/ith . 

7. rJlien right-angle folds are required on sheets chat have 2 or 3 
parallel folds, the sheet is usrally scored with 

8. The sheet emerges from the folding n.achine on a belt in a unit 
]cnov/n as the 

9. After tlie signatures have been folded/ they m.ust bo assembled 
into proper order; this is knov/n as or 
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10 . Boold^inding has no p l a c e i n the job shop 

11, The tv7o most common methods of stapling books are: 
stapling and stapling. 

12. Thick books are not before they are tied. 

13. Friction on paper drills can be reduced by applying 
to the drill. 

MuItiple^Choice 

Directions; In the space at the left of each statement, write the 
letter of the item v/hich v/ill provide the correct ansv/er to com­
plete the statement. 

A long strip of maple v/ood or plastic which fits into 
a groove in the cvttcr table just below the knife is called 
the (A) clam.o; (B) giiillotine; (C) tape indicator; (D) 
cutting stick. 

4. 

2, The average small paper cutter v/ill take a stack of paper 
from (A) 1/2 to 1 inch high; (B) 1 to 2 inches high; (C) 
2 to 3 inches high; (D) 4 to 6 inches high. 

3. TThat v/ill most likely be the result if the stack is too 
high? (A) The ]:nifs v/ill stall in the middle of the 
cut. (B) The Imife will break. (C) The miachine v/ill not 
start. (D) A fuse v/ill be blown. 

If an order calls for 200 3 x 5 cards, approximately hov/ 
many extra should be cut to allov/ for spoilage? (A) 4; 
(B) .6; (C) 10; (D) 20. 

The m.etal chute v/hich causes the paper to buclde and 
pass through the fold, rollers is called the (A) plate 
stop; (B) deflector; (C) fold plate; (D) register. 

6, The process of m.a];ing pads or tablets by cementing the 
edges of the stacks of sheets is called (A) stitching; 
(B) collating; (C) padding; (D) bopldDinding. 

7. Hov/ many holes arc generally punched v/hen a book is to be 
tied v/ith cord? (A) 2; (B)'3̂ ; (C) 4; (D) 6. 

5. 

3. The item that is som.etim.es used to reinforce a punched 
hole is a (A) gror.m.et; (B) plastic binding; (C) spiral; 
(D) die. 

http://som.etim.es
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L i s t i n g 

Direct ions; Lis t the items cal led for in each of the follov/ing, 
Select you.r ansv/ers careful ly . 

1 . The three main types of folds tha t can be done on a folding 
machine arcs 

(A) (B) (C) 

2. Three types of feeders for folding raachines are 

(A) (C) 

(B) 

3. List the two types of pressure used on folder rollers 

(A) (B) 

Lis t three ipethods of f a c i l i t a t i n g the inalcing of r ight-angle 
folds on hard-to-fold shee ts . 

(A) (C) 

(B) 
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Set up and operate offset 
duplicator. 
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Types of offset duplicators, 
advantages of offset duplica­
tors, procedure for operating 
offset duplicators 
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ques used in folding imposi­
tions, legal restrictions 
on copying 

Code for employer's use in marking student's progress: 

Performied some operations 
in area 

Performed most operations 
in area 

Performed som.e operations f; 
with reasonable proficiency | 

Performed most operations 
satisfactorily 



TRi\INING PLAN AND PROGRESS RECORD 
for 

OFFSET LITKOGî APi-IY 
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Introduction 

V 
. 

History of offset printing, 
opportunities, requirements 
an» future outloo?c of . of f set 
printing. Principles of 
. ;offset printing. /Accident 
and health hazards in the 
printing shop. 

Plannincf and Proofing 

Set type by hand/ identify type 
characters, calculate v/ith 
point system/ space lines, 
prepare text material on typo-
v/riter/ IBM Executive Varitypcr 
Justov/riter/ prepare headlines 
and titles / prepare artv/ork/ 
retouch copy/ proofread. 

Time in hours 

Hov7 type is set by hand/ 
theory of typesetting/ type 
materials printing system 
of racasurement/ kinds of 
spacing units and their 
arrangements, types of 
letters/ types and tech­
nique of artv/ork/ retouching 
techniques, standard 
proofreader's marks. 

Photolithography Process 

Prepare line copy, "shoot" 
line copy, superimpose lino 
copy/ mix chem.icals, m.akc 
contact print and screen 
negatives, strip in 
negative. 

Timic in hours 

Methods of preparing line 
copy, theory of photography, 
procedure in "shooting" 
line copy, techniques of 
superim.posing/ procedure 
for making contact prints/ 
and for stripping halftone 
negative. 

Platemaking 

Make albumin plate, prepare 
plates by Xerography/ ma];e 
m.inor plate corrections/ pre­
pare plates for future runs. 

TiT.c in hours 

Procedure for making albumin 
plates/ procedure for prepar­
ing plates by Xerography/ 

of plate failure. 
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Methods of preparing foun­
tain solutions, adjustment 
procedures of dampening 
mechanisms* makeready tech­
niques of setting and caring 
for rollers, causes of scum­
ming and ink troubles, causes 
of register troubles 

Sm.all Duplicators 

Set up and operate offset 
duplicator. 
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Types of offset duplicators, 
advantages of offset duplica­
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Bindery Work 

Jog paper, trim, paper to exact 
size, operate folding machines, 
gather paper, punch and drill 
paper, perforate paper, fold 
im.positions • 

Time in hours 

Procedure for figuring 
paper, m.ethods of cutting 
and folding paper, methods 
of padding and binding, 
methods of punching and 
drilling paper, m.ethods of 
perforating paper, techni­
ques used in folding imiposi-
tions, legal restrictions 
on copying 

Code for employer's use in marking student's progress: 

Porformied some operations 
in area 

Pcrform.ed most operations 
in area 

PerformiCd some operations 
with reasonable proficiency 

Performed m.ost operations 
satisfactorily 
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Electrical Appliance Servicing Group Instruction, A Course of 
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Stevens, Marion P. 
Missouri Univ., Columbia. Dept. of Industrial Education 
Missouri State Dept. of Education, Jefferson City 
Pub Date - Sep66 
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'•'STUDY GUIDES, nRADE AND INDUSTRIAL EDUCATION, ̂ ELECTRICAL 
APPLIANCE SERVICEMEN, *HOME APPLIANCES, HIGH SCHOOLS, *GROUP 
INSTRUCTION, 

This study guide is for 11th or 12th grade student use in a 
180-hour electrical appliance service course. It was developed by 
research assistants and an advisory consultant for uso in group 

instruction. Assignment sheets including reading assignments, 
references, and questions cover (1) Basic Tools and Materials and 
Their Uses, (2) Fundamental Principles of Electricity, (3) Safe 
Practices and Repair Procedures, (4) Home Electrical Wiring, (5) 
Signals and Alarms, (6) Electric Heaters, Blankets, Heating Pads, 
and Irons, (7) Electric Water Heaters, (8) Electric Toasters, 
Blenders, Coffee Makers, Shavers, Knife Sharpeners, Popcorn 
Poppers, Can Openers, Skillets, and Waffle Irons, (9) Electric 
Broilers, Roasters, and Ranges, (10) Electric Motors, Motor 
Trouble, and Repair, (11) Electric Fans, Blowers, and Vacuum 
Cleaners, (12) Food Mixers and Sewing Machines, (13) Electric 
Ironers, (14) Electric Garbage Disposers and Dishwashers, (15) 
Conventional Washing Machines, (16) Automatic Washer Operation and 
Service, (17) Automatic Clothes Dryers, (18) Theory of Electrical 
Refrigerator Operation, (19) Electric Refrigerator Components, 
Repair, and Servicing, (20) Home Freezers, and (21) Air 
Conditioners, An analysis of the course in two-column form 
correlates what the worker should be able to do and what the 
worker should know. An answer key (VT 002 046) is available for 
50 cents. This document is available for $1.50 from Industrial 
Education, 103 Industrial Education Building, University of 
Missouri, Columbia, Missouri 65201. (EM) 
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FOREWORD 

This course of study# consisting of an analysis of ELECTRICAL 
APPLIANCE S:3RVICING GROUP INSTRUCTION, together with assignment 
sheets covering the related (occupational) information, has heen 
prepared for teaching electrical appliance servicing on a group or 
class basis in a trade preparatory program. 

The analysis for this course of study was originally prepared 
by Mr. liarion P. Stevens, then a graduate student in Industrial 
Education at the University of Ilissouri. The assignment sheets for 
this course of study are especially designed for group instruction 
and were prepared by Mr. Philip Epperson, Research Assistant in 
Industrial Education at the University of Missouri. 

We v/ish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculun Ilaterials Laboratory 
in which this material was prepared, and to Dr. James B. Karnes, 
Assistant Professor of Industrial Education at tlio University of 
Missouri, v/ho superviaed the preparation of the material and edited 
the manuscript. Credit is due to llr. B. W. Robinson, Assistant 
Commissioner of Education, Mr. Morton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department of Edu­
cation for their efforts in the development of tlie Industrial 
Education Curriculum Series of v/hich this course of study is a part. 

HUBERT V?H2:JLER 

Commissioner of Education 

September, 1966 
500 
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INTRQDUGTIOST'̂ f.k 
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In preparing this course of study, it'.'̂ bs been assumed that job 

skills and procedures will be learned througfr^^pferience in actual 

repair of appliances under the direction of a. competent teacher. Tne 

technical and related information is to be giv^n :%)p conjunction with 

each associated assignment at the appropriate time; ,:.ig?he teaching 

sequence set up in the manual is intended to be flekiBfe." 

Each assignment in the manual contains an introduction/ reading 
' » '• * t r 

< . •* 1 1 

assignment/ and a series of discussion questions baae4i,-on: the ref­

erence pages assigned • . The purposes of the intrbdu'6:̂ tgii are to. create 

interest/ convey the importance of the assignment to-the student/ and 

tell him specifically what he is expected to learn.^--^e reading as­

signments are keyed to the basic texts listed on pag|ê (6.). six of this 

manual. ,' •̂v.' ^''" ' . 
. \r • •' ; • ' 

The questions on the assignment sheets serve two purposes: (1) 

to guide the student to the important aspects of the reading.iassign-

ment/ and (2) to form a basis; or guide for classroom dis:cussi6ns. 

The questions may also'be utilized as written assicfnmbjits to 

emphasize a particular procedure on topic/ as v/ei;̂ ,,,aS/seiJ.e.cted.essay 

test items. "'"' .-• -̂  

Your attention should be called to a second study*̂  guide on 

Electrical Appliance Servicing-Individual/ designed^s^e'cificaliy for 

a single student doing independent study. It is based onrthe same 

reference material, has the same assignments/ but the questions for 

each unit are of the objective type. These questions lend themselves 

very well to test purposes. 

A key is available for both study guides locating the reference 

source from which the questions were written. ;-" • . " '' 

As the student proceeds through the course, it is advisable for 

him to keep a well organized notebook. In this notebook/ he would 

bring to the work station any information needed to perform the day's 

assignment. This will give added life to the texts. Related infor­

mation not found in the text v/ould also be kept in the notebook. 



ii wmm^t. mmm^mmmm 

TO THE STUDENT 

Within the past few years there has been a-marked increase'in 
the production, variety, complexity, and use of electrical appliances. 
There has also been a new conception of repair service in recent years. 
Successful electrical appiianc6 store owners are now aware that the' 
reputation of a store depends 'to a large extent on the quality of its 
servicing. No longer is service fundamentally an "extra'* with the 
sale of a new appliance; it is a business of its own. This fact was 
brought in prominence during World War II when new appliances ceased 
to be manufactured, it was then'that appliance servicing was of great­
est importance not only to manufacturers, distributors, and dealers, 
but..to customers as well. 

Nature of Work 

.ihe main duties of the electrical appliance serviceman are to " 
install, service, and repair large appliances such as ranges, washing 
machines,, and.refrigerators, and to service and repair numerous smal­
ler appliances such as irons and toasters. Many sell appliances and 
replacement parts in connection with these services. Hand tools, 
power tools, and electrical instruments are used by the appliance 
serviceman. 

Opportunities in Electrical Appliance Servicing ' 

Prom all indications and reliable sources, the opportunities for 
electrical appliance, service are good. Manufacturers and power com­
panies are urging-dealers to-establish service departmeritsof-arrange 
for reliable service work. Sales of new appliances will no doubt con­
tinue to be on the increase, and this will mean much work for service­
men.,, especially in view.of the guarantees given on new appliances. 
The appliance serviceman will likewibe be in demand repairing old 
appliances'especially in the. event that the manufacture of new opes• 
is'curtailed. . ' ' 

Electrical appliance, repairmen are employed mainly in service 
deiJartmerits of stores and other concerns selling electrical appliances 
and in shops specializing in the repair of such appliances. Many 
trained and experienced men operate their own repair shops. Some are 
employed by appliance manufacttirers and electric companies. 

opportunities'are to be found in ail parts of the country and 
jobs may be found in small towns or large cities. In some regions of 
the country where.the electric rates are cheap, such as the Pacific 
Northwest and Tennessee Valley, more use 'is made of appliances than in 
other areas. 
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Recruiremen ̂s for Entry Into ElectricaI..<?̂ P̂Pllan<:G : Q- dicing 

On-the-job training is,one of the best ways of entering the 
trade. Many employers offer^opportunities for this by participating 
in the cooperative part-time program. Training in fundamentals of 
electricity and in operation and construction of various types and 
makes of appliances may also be secured from trade, correspondence, 
and other schools. To be considered fully qualified, it is necessary 
that a worker have had practical work experience. This may require 
several years. 

High school courses particularly helpful to one planning,to entor 
electrical appliance servicing include mathematics, physics, industrial 
arts shop and drawing courses, economics, and English. 

The beginner should realize that in any electrical work there 
are dangers involved. If improper working procedures are followed/ 
the result may be injurious to the worker/ to the appliance, or both. 
However, once the fundamental safety principles of electrical work are 
understood, the worker may pursue his work with confidence. Work will 
be inside and will not be affected by seasons. The repairman will 
make.numerous calls to homes and make repairs there. The complaints 
he will receive will be numerous and varied. He must be tactful in 
his dealings with these appliance owners. 

To one interested in electrical and mechanical work, electrical 
appliance servicing will provide a challenge and an opportunity to 
earn good wages while performing a useful service to a community. 

Personal-Social Traits Essential for the Electrical Appliance 
Serviceman 

More and more, men who are seeking jobs or v/anting to go into 
business for themselves need good personal qualifications. Holding a 
job is also largely dependent upon one's personality. Satisfaction on 
the job will be determined by the willingness, respect, and cooperative 
attitude that one has toward his job and his fellow workers. 

With a conscientious effort one can improve his personal-social 
traits. In order to do this one must know what to improve, how to 
improve and why improvement is necessary. 

Among the personal-social traits of chief importance to the 
electrical appliance serviceman are the following: 

ffonest:^ — Give full value for every cent received, truthfulness 
in dealing with customers, and loyalty to one's employer or. 
associates. 
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Health — Observe habits that promote vitality and vigor. 

Courtesy— Respect the other person's point of view, his in­
terests, and wants. Jiis may require effort at times but it 
will eventually pay off. 

•Initiative arid Industry — The ability to see things that need 
to be done and to Tceep busy without constant supervision. ' 

^^lertness — a?he ability to pay close attention* to respond 
quickly/^^iid to concentrate on one's work. • > 

Cooperation — Work harmoniously with other, and be helE>ful. 

Promptness — Avoid being tardy or. abs^enf from your responsibil­
ities. '. . . . •••' •••.'•••.•••• '.' 

Self-control — Maintain a pleasant disposition and keep .temper 
under control. . ,=„./. . •-.•" 

Voice — Use good English and speak in a pleasant manner. 

Personal Neatness --The appliance, repairman., has close contact 
witji the general public and .represents his employer to them. 
The work often requires calls at the homes of custbmers where 
one's clothes should be neat and reasonably clean. The work may 
require getting your hands dirty but they should be cleaned as 
the situation warrants to avoid damage to the customer's property. 

Neat and Orderly Work Habits — The customer may not have any 
technical knowledge of what you are doing but he easily rec­
ognizes slovenly work habits. 
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REFERENCES FOR ELECTRICAL APPLIANCE SERVICING 

A« Manly, H.P., Electrical Applianc-,^ Repair and Servicing, Book I, 
Frederick J. Drake and Company, 7312 N. Ridgeway Ave., Skokie, 
Illinois 60076, 1958. $1.50* (6)** 

B. Manly, H.P., Electrical Appliance Repair and Servicing, Book II, 
Frederick J. Drake and Company, 7312 N. Ridgeway Ave., Skokie, 
Illinois 60076, 1958. $1.50* (8)** 

i 

C. Campbell, Edward A., How to Repair Washing Machines, Clothes Drve;r? 
Refrigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and Other 
Home Appliances, Aero Publishing Co., Inc., New York City 17, 
New York, 1957. $2.00* (9).** 

D. Tricomi, Ernest, How to Repair Ma1or Appliances, Howard W. Sams and 
Company, Inc./ The Bobbs-Merrill Company, Inc. Indianapolis, New 
York, 1963. $3.95 (8)** 

E. Darr, Jack, How to Repair Small Appliances, Howard W. Sams and 
company. Inc., The Bobbs-Merrill Company, Inc, Indianapolis, New 
York, 1961. $2.50* (4)** 

* Subject to educational discount 
** Frequency of use in assignments 

•f.„ 
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ANALYSIS OF ELECTRICAL APPLIANCE SERVICING 

JOB TRAINING: What the Assign. 
Worker Should be Able to Do No. 

RELATED INFORMATION: What 
the worker Should Know 

1. 

2. 

3. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Basic Tools and Materials 

Lay out stock with divi­
ders 
Measure inside and out­
side dimensions with 
calipers 
Make measurements' using 
micrometer 

Mark parts with prick 
punch ' 
Cut holes in sheet metal 
using drive punch 
Drive out rivets and pins 
with punch 
Cut slots in metal with 
cape punch 
Cut metal with cold chisel 
Recondition worn or abused 
screwdrivers 
Select/ care for and use 
proper wrench for the job 
Set rivets with tinner's 
hammer 
Rivet with ball peen ham­
mer 
Fasten materials in vise 

15. Select files 

17. Drill holes in metal 
18. Recondition drills 

19. Cut inside and outside 
threads using taps and 
dies 

20. Clean and tin soldering 
copper 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1. Characteristics of divi­
ders 

2. Types and use of calipers 

3, Micrometer settings and 
their meanings 

4, Proper care of precision 
measuring tools 

5, Types of punches and 
chisels 

10. Care and use of screw­
drivers 

11. Kinds, sizes and care of 
wrenches 

12. Hammer specifications 

14. Vises: their care and 
use 

15. File and rasp specifi­
cations 

16. Care and use of files and 
rasps 

17. Drill specifications 
18. Cutting angles for drill 

'bits 
19. Tap and die specifications 

20. Electric soldering iron 
specifications 
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JOB TRAINING: What the Assign. 
Worker Should Be Able to Do No. 

RELATED IHFORMATION: What 
the Worker Should Know 

21. Solder joints 1 

1 

21. Types and uses of solders 
and fluxes 

22. Sizes/ shapes and uses 
of rivets 

< ^mjmmj *J% ym 

Basic Electrical Principles 

32. Measure current, volt­
age / and resistance 

2 

2 

2 
2 

2 

2 

2 

2 
2 
2 

2 3 . 

2 4 . 

2 5 . 
26 . 

2 7 . 

2 8 . 

2 9 . 

30 . 
3 1 . 
3 2 . 

33. 

2 

2 

2 

2 

34. 

35. 

36. 

37 . 

38. 

Characteristics and 
properties of atoms • 
Characteristics of elec­
trons a.nd protons 
The theory of electrons 
Difference between static 
and current electricity 
Conducting and noncon­
ducting materials 
Cause of electron move­
ment in a conductor 
Direction of current 
flOliT 

Effects of current flow. 
Speed of electric current 
The meaning of volt# ohm# 
ampere and watts 
Characteristics and dif­
ference of direct and 
alternating current 
Effect of wire size and 
length on resistance 
Effect of resistance- in 
electric circuits 
Ohm's Law and its appli-
cati'̂ ns 
Characteristics and dif­
ferences of series and 
parallel circuits 
^ e meaning of voltage 
drop: its causes and 
results 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What 
No. the Worker Should Know 

Precautions and Safe Practices 

46. Lubricate appliance bear­
ings 

47. Attach cord to lamp socket 

48. Attach wires to terminals 
49. Attach cord to appliance 

plug 
50. Attach resistance wire 

with terminal eyelets 
51. Repair resistance wire 

with mending sleeve 

53. Remove insulation from 
wire 

54. Make a Western Union 
splice 

55. Make a tap splice 

56. Make a pigtail splice 
57. Make a solderless con­

nection 

3 

3 

3 

3 

3 

3 

3 

3 

3 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

Test equipment and tools 
needed in the electrical 
repair shop 
Methods used to locate 
troubles 
Nature of electrical 
troubles 
Safety precautions to be 
observed 
Points to be observed 
during disassembly and 
reassembly 
Possible substitutions in 
emergencies 
Typical faults in drive 
mechanisms 
General precautions when 
lubricating 
Importance and use of 
Underx'TTiter *s knot 

49. 

3 

3-

3 

52. 

53. 

54. 

55. 

Types of appliance plugs 
and their uses 

Types of appliance cords 
and their uses 
Methods of removing insu­
lation 
Amount of insulation to 
be removed from wire for 
splices 
Common uses of the dif­
ferent splices : 
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JOB TRAINING: What the. 
Worker Should Be Able to Do 

Assign. RELATED r̂ TFGRMATION; What 
No* ," the Worker Should Know 

58. 

59. 

Safe Practices 

Remove shocked person. 
from electrical conductor 
Apply artificial respira­
tion 

3 

3 

3 

3 

59. Method of dealing with 
person receiving shock 

60. Safety factors in the use 
of electricity 

61. Advantage of grounding 
appliance 

62. The human body as a con­
ductor 

Electricitv in the Home 

66. Test and replace fuses 

67. Trace house circuits 
68. Troubleshoot electric wir­

ing circuits 

4 
4 

4 

4 

4 

4 

63. Purpose of the National 
. Electrical Code 

64. House-wiring systems 
65. Overlqad devices used in 

home \7iring systems 
66. Function of fuses; their 

., types and sizes 
67. Types of wiring used 

69. Method of specifying 
round vire sizes 

70. Causes of poor electrical 
service in homes 

71. 

73. 
74. 

Signals and Alarms 

Install bells/ buzzers 
and chimes 

Install bell transformer 
Install multicontrol 
circuits 

5 
5 
5 

71. 

72. 
73. 
74. 

75. 

Operating principles of 
bellS/ buzzers and chimes 
AC and DC operated signals 
Power sources for signals 
Common signal faults 

Circuits for signal oper­
ation 

file:///7iring
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JOB TRAINING: What t h e A s s i g n . 
Worker Should Be Able t o Do _^ i io . 

RELATED iSfFORMATION: What 
t h e T7orkGir Should Know 

79. 

80. 
81. 

84. 
85. 

86. 
87. 

88. 

89. 

90. 

Electric Irons 

77. Disassemble and assemble 
iron 

78. Avoid scratching iron sole 
plate 

Test iron for complete cir­
cuit 
Test.iron for ground . 
Clean thermostat contact 
points 

Check thermostat operation 
Test temperature setting of 
iron 
Readjust thermostat 
Install new heating ele­
ment 
Change temperature setting 

Polish damaged sole plate 

Clean steam iron 

6 
6 

76. 
77. 

78. 

81. 

82. 

83. 

85. 

6 

6 

6 

6 

6 

6 

6 

8 7 . 

8 8 . 

8 9 . 

9 0 . 

9 1 . 

9 2 . 

9 3 . 

94. Replace iron cord and 
plug 

Types of electric irons 
Essential parts of an 
electric iron 
Methods of preventing 
damage to iron while 
repairing 

Function and operation of 
the thermostat in auto­
matic irons 
Dangers involved in clean­
ing contact points 
Common troubles of irons 
and their causes 

Types of iron testers and 
their construction 

Types of heating elements 

Operating temperatures of 
electric irons 
Materials used in polish­
ing iron sols plate 
Operating principles of 
electric, steam irons 
Care of electric steam 
irons 
Effect of hard water on 
steam irons 
Effect of using an a.c. 
iron on d.c. current 

Electric Heaters 

95. Types of electric heaters 
and their construction 
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JOB TRAINING; ^^at the 
worker Should' Be Able t o Do 

i»i< > i w y i 

AssigtJ* 
NO. 

96* Repair or replace heat^ 
er element in bowl type 
heater 

97, . Determine length and size 
of resistance wire needed 

98« Assemble and disassemble 
a convection heater 

99. Replace heating element 
in convection heater 

100. Remove and replace heat­
er element in electric 
steam radiator 

101. Pill electric steam radi­
ators 

RELATED IHFORMATlONi What 
the worker Should Know 

96. Service requirements of 
bowl type heater 

97. Effect of bunching of 
coils on heater insu­
lator 

98. The operating principle 
of convection 

100. The operating princi­
ples of electric steam 
radiators 

101. Maintenance requirements 
of electric steam radia­
tors 

Electric Blankets 

103. Repair or replace heat­
ing element in electric 
blanket 

104. Making adjustments on 
a thermostat 

105. Testing the action of 
the thermostats and 
temperature of the 
heating elements 

106. Correct control box defects 
and clean dirty thermo­
stat points 

6 

6 

6 

6 

102 . 

103 . 

104 . 

105. 

106. 

Types of electric blank­
ets and their construction 
Service requirements of 
electric blankets 

The operating principlef5 
of a thermostat 
Testing procedure for det­
ermining the effectiveness 
of an electric blanket 

Maintenance requirements 
of an electric blanket 

108. Repair or replace heat­
ing element in heating 
pad 

109. Adjust ct replace a 
thermostat 

Electric Heating Pad 

6 

6 

107. Types of electric heating 
pads . 

108. Service requirements of a 
.. heating pad. 

109. The functioning principle 
of a thermostat 

Electric Water Heaters 

7 110. Types and construction 
of electric water heaters 

7 111. Essential parts of an 
electric water heater 
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JOB TRAINING: What the Assign. 
Worker Should Be Able to Do No. 

RELATED INFORMATION: What 
the Worker Shbiild Know 

113. 

114. 
115. 

116. 
117. 

Check for complete cir-
cmit 
Check for bad fuse 
Check time clock 

Remove thermostat 
Clean thermostat contact 

7 

7 

7 

7 
points 

118. Adjust thermostat 

119. Remove and replace ther­
mostat well 

120. Install new thermostat 

121. Remove and replace heater 
element 

122. Install magnesium rod in 
heater tank 

123. 

126. 

127. 

128. 
129. 

Prevent heat loss 

,- , 

Clean heater element 

Clean heater tank 

Repair a leaky tank 
Eliminate circulatory 
system 

7 

7 

7 

7 

7 

7 

123. 

124. 

125. 

126. 

127. 

129. 

130. Install electric water 
heaters. 

131. Install tempering tank 

112. Sizes of electric water 
hea ters 

113. causes of opens in the 
heater circuit 

115. Causes of insufficient 
hot water 

117. Materials used in cleaning 
thermostat contact points 

118. Types of thermostats 
used in electric water 
hea ters 

120. The operation of thermo­
stats in water heaters 
connected for non-limited, 
limited or off-peak demand 

121. Types and construction of 
heating elements for water 
heaters 

122. Purpose of a magnesium 
rod in an electric water 
heater tank 
Causes of heat loss in 
hot water systems 
Purpose of gooseneck or 
heat trap 
Effect of steam on heater 
elements 
Methods of cleaning heater 
element 
Materials used in cleaning 
and repairing heater tank 

The principle of circula­
tory circulation in hot 
water systems 

130. Factors involved in the 
installation of electric 
water heaters 

131. Functions and purpose of 
a tempering tank 

Electric Toasters 

8 

8 

132 

133 

Types and characteristics 
of electric toasters 
Operating principles of 
electric toasters 
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JOB TRAINING:- What the 
Worker Should Be Able to Do 

4 Hi til 111 III 

Assign. • RELATED INFORMATION: .What 
No. the Worker Should Know 

134. Disassemble and assemble 
electric toaster 

135. Repair break in heating 
element , 

137. Shorten elements in 
through-type automatic 
toaster. .. . 

138. Replace heating element 
in through-type toaster 

139.. Check for faulty motor 
operation in through-
type toaster 

140. Locate troubles in pop-up 
toasters . 

141. Make adjustments and re­
pairs . 

143. Clean thermostat contact 
points 

144. Replace cord and plug 

148* 

149. 

150. 
151. 

152. 
153. 

155. 
156 i 

8 

8 

135. 

136. 

Types of heating elements 
used in toasters 
Arrangement of heating 
elements in toasters • 

8 

8 

8 

8 

8 

8 

139. 

140. 

141. 

142. 

143. 

145 i 

Factors involved in the 
repair or readjustment of 
through-type toasters 
Operating characteristics 
of pop-up toasters 
Timing devices used in • 
toasters 
Causes of pop-up toaster 
failure or faulty operation 
Materials used in cleaning 
thermostat contact points 

Types of appliance cord 
used for toasters 

Electric Waffle Irons 

Avoid scratching or 
damaging finish 
Disassetiible and assemble 
waffle iron 
Test for cofnplete circuit 
Test for ground 

Diagnose trouble 
Clean thermostat contact 
points 

Adjust thermostat 
Remove and install hew 
elements 

8 146. Types of electric waffle 
irons 

8 147. Automatic waffle iron 
operation , . 

8 149. Essential parts of ah 
electric waffle iron 

8 151. Possible troubles of a 
waffle iron and their 
causes 

8 153. Principle of heat ad-
. , justment on eleptric 

waffle irons ' 
8" 154. Materials, used, for clean* 

ing thermostat contact 
points 
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JOB TRAINING: TWhat the 
Worker Cxiould Be Able to Do 

Assign. RELATED IHPORMATION; What 
No. the Worker Should Know 

157. Test for thermostat 
operating temperature 

8 157. Operating temperatures 
of v/affle irons 

8 158. The result of operating 
an a.c. waffle iron on 
d.c. 

Electric Coffee Makers 

162. Avoid scratching or 
damaging percolator finish 

163. Test for complete circuit 
164. Test for grounded citcuit 

165. Check and install new fuse 8 

166. Remove heating element 

167. 

168. 

169. 

172. 

173. 

174. 

Check percolator heater 
plate for flatness 
Check and remove sediment 
in percolator well 

Disassemble and assemble 
brewer coffee makers 

Adjust thermostat temp­
erature control 
Test for correct thermo­
stat adjustment 
Replace damagiBd parts 

8 159. Types of electric coffee 
makers 

8 160. Essential parts of electric 
percolators 

8 161. Operating principles of 
electric coffee makers 

8 163. Common percolator troubles 
8 164. Causes of grounds in 

electric coffee makers 
165. The object of a fuse in 

electric percolators 
8 166. Types of heating elements 

used in electric coffee 
makers 

8 167. Importance of a tight 
heater element cover 

8 168. Effect of accumulated 
sediment in percolator 
well 

8 169. Essential parts of brewer 
coffee makers 

8 170. Varieties of brewer 
coffee makers 

8 171. common troubles in brewer 
coffee makers; their • 
causes and remedies 

Electric Shaver 

176. Disassemble to assemble 
electric shaver 

.177. Clean and replace 
shaving head and blades 

178. Lubricate motor pre­
cisely 

8 
8 

8 

8 

175. 
176. 

177. 

178. 

Types of electric shavers 
Principle parts of an . 
electric shaver 
Causes of improper shaving 

Maintenance requirement 
of an electric shaver 
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JOB TRAINING: , What the Assign 
Worker Should Be Able^to Do ^ No. 

RELATED INFORMATION: What 
the VTorlcor Should Know 

Electric Knife Sharpener 

180. Disassemble and assemble 
electric knife ..s.harpeners 

181. Replace worn brushes, 
sv/itch, plug/ and cord 

182; Lubricate knife "sharpener 8 

8 

8 

8 

179. 

180. 

181 . 

182. 

Types of electric knife 
sharpeners 
Principle parts of an 
electric .l̂ nife sharpener 
Causes of poor operation 
of electric knife sharp­
ener 
Maintenance requirement of 
an electric knife sharp­
ener 

Electric Can Opener 

183. Disassemble and assemble 8 183. 
electric can opener 

184^ Replace dulled cutting 8 184. 
. edges/ worn gears 

185*. Clean and lubricate' 8 185. 
electric can opener 

Principle parts of an 
electric can opener 
Principle cause of inade­
quate operation of an 
electric can opener 
Maintenance requirement of 
an electric can opener 

Electric Popcorn Poppers 

188. Repair or replace 
heating and control units 
in popcorn poppers 

8 
8 

8 

186. 
187. 

188. 

Types= of popcorn poppers 
Types and sizes of heating 
elements used in popcorn 
poppers 
Service requirements of an 
electric popcorn poppers 

Electric Skillets 

191. Repair or replace heating 
and control units in 
electric skillet 

8 189. Types of electric skillets 
8 190. Types, pf heating elements 

used in electric skillets 
8 191. Service requirements of an 

electric skillet. 

Electric Blenders 

A '•'' 193. install new knives and 
repair motor 

8 192. !rype5 of electric blenders 
8 193. S63;vice requirements of an 

electric blender 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What 
No. the Worker Should Know 

195. 

196. 
197. 
198. 

Electric Broilers and Roasters 

Disassemble and assemble 
broiler 
Check for open circuit 
Check for ground 
Replace heating element 

199. Make temporary repairs 
to heating element 

201. Disassemble and assemble 
roaster 

202. Check thermostatic action 

203. Check timing device 
204. Adjust thermostat 
205. Replace insulation 

9 

9 

194. 

195. 

198. 

9 

9 

9 

9 

9 

9 

199. 

200 . 

2 0 1 . 

202 . 

205 . 

206 . 

Types and construction 
of electric broilers 
Principal parts of elec­
tric broiler 

Method of determining 
length of replacement 
coil 
Number and location of 
heating elements 
How broilers and roasters 
operate 
Principal parts of elec­
tric roaster 
Causes of improper 
roaster operation • 

Type of insulation.used 
in roasters 
Factors involved in 
reassembling a roaster 

Electric Ranges 

208. 

209. 

211. 
212. 
213. 
214. 

215. 

216. 

Check range for open 
circuit 
Test range voltages with 
voltmeter 

9 

9 

9 

Check for loose connections 
Test for shorts 
Check and replace fuse 
Ground range according to 
e l e c t r i c code 
Check and replace surface 
element switch 

Cliecfe range surface 
elements 

207. 

208. 

209. 

210. 

214. 

215. 

216. 

Types and construction 
of electric ranges 
Voltage requirements of 
electric range 
Reason for having a 
three-wire circuit for 
range 
Advantages of a separate 
light meter for large 
appliances 

Reason for grounding 
range 
Arrangements of electrical 
connections in switch to 
provide various heats 
Types of surface heating 
units 
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JOB TRAINING: What thfe 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What 
No. the Worker Should Know 

217. Possible causes of range 
complaints and their 
correction 

218. Replace range surface ele­
ments 

219. Straighten heating elements 
220. Replace surface element 

signal light 
221. Replace deep-well cooker 

switch 
222. Replace deep-well heating 

element 
223. Replace or adjust cut-out 

thermostat 
224. Repair or replace oven 

heating element 
225. Adjust or replace oven 

element thermostat 
226. Replace oven element 

spring contacts 

227. Clean oven element con­
tact blades 

228. Check.and replace.oven . .. 
element switch 

229. Adjust oven temperature?., 
control 

230. Replace or adjust oven 
switch 

231. Replace oven-unit insu­
lating bushing 

232. Remove and replace sheath­
ed coil on tabular oven 
heating units 

233. Replace tabular-type 
contact blades of oven 
heating units 

234. Check operation of oven 
thermostatic heat control 

235. Adjust thermostatic oven 
control 

221. Construction of deep-
well cookers 

224. Types of oven heating 
units 

225. Electrical circuits used 
in oven heating units. 

226. Types and construction 
of oven control thermo­
stats 

227. Materials used for clean­
ing contact blades 

229. Equipment necessary for 
checking temperature 

231. Types of insulating bush­
ings used with oven heat­
ing elements 

233. 

234. 

236. 

237. 

238. 
239. 

Replace timer uni t 

convert three-heat sur­
face unit to f ive-heat 

Level range 
Adjust oven door for 
proper f i t 

9 

9 

236. 

237. 

Types of contact spring 
assemblies used with oven 
heating units 
Methods of checking the 
operation of oven thermo­
static heat control 

Types and construction of 
oven timers 
Factors involved in con­
verting a three-heat sur­
face unit to five-heat 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What 
No. the Worker Should Know 

240. Repair or replace oven 
door hinges, springs, or 
bearings 

241, Replace oven light switch 

Electric Motors 

252. Remove and replace brushes 10 

253. Remove and replace worn 
motor bearings 

254. Test motor armature 

255. Repair motor armature 
256. Repair or replace centri- 10 

fugal switch in split-
phase motors 

257. Reverse induction motor 10 

258. Rewind, and install new 10 
field coilis. 

259. Clean, mo.tor 10 

260. Oii motor 10 

261. Ascertain starting torque 10 
of motor 

262. Measure power output of 
motor 

263. Measure rpm of motor 
264. Make no-load, full-load, 

locked-torque, and break­
down tests 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

24 2. 
24 3. 

244. 

245. 

246. 

247. 

248. 

249. 

•5^0. 

251. 
252. 

253. 

254. 

256. 

257. 

258. 

259. 

260. 

261. 

The nature of magnetism 
Characteristics and kind 
of magnets 
Characteristics of mag-r 
netic lines of force 
Principles of electro-
magnetism 
Factors determining the 
strength of electro­
magnets 
Types and uses of elec­
tric motors 
Operating principles of 
electric motors 
Characteristics of frac­
tional horsepower motors 
Types of speed controls 
used for appliance motor 
Meaning of phase 
Advantages and disad- ' 
vantages of the types 
of motors 
Effects of worn bearings 
on motor operation 
Methods of testing motor 
armature 

Operating principle of 
centrifugal switch 

Location of switch in 
motor circuit 
Materials used in re­
winding motors 
The importance, of a 
clean motor 
Lubricating systems of 
motors 
Equipment necessary for 
testing mothers.-. 
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JOB TRAINING: VJhat the 
Worker Should-Be Able to Do 

265. 

266. 

267. 

268. 

269. 

272. 
273. 
274. 

! 275. 
276. 

1 277. 
i 278. 
1 

1 

1 

i 

Test capacitor for short 

Polish dirty commutator 

Turn commutator in lathe 

Order replacement parts 

Fans 

Test for complete cir-., 
cuit and grounds 

• 

-

Disassemble fan 
Clean motor 
Inspect and replace 
bearings 
Replace defective switch 
Install new cord 
Align fan blades 
Oil motor 

-
* • 

Assign. 
No. 

10 

10 

10 

10 

RELATED INFORMATION: I^at 
tXie Worker Should Know 

265. 

266. 

267. 

268. 

and Blov/ers 

11 

11 

11 

11 
11 

11 

269. 

270. 

271. 

278. 
279. 

280. 

Methods of .testing capa­
citor 
Materials used in clean­
ing commutators 
Importance of having a 
smooth commutator 
Information necessary in 
ordering repairs 

: 

Types and construction 
of fans and blowers 
Types of motors used in 
fans 
Uses of blowers i 

Type of oil used in fans 
Purpose of kitchen venti­
lator 
Operating principles of 

281. Repair motor y/indings 
282. Adjust or "repair os­

cillating mechanism 

Vacuum Cleaners 

li 

284. Disassemble vacuum cleaner 11 

286 

287 

289. 

290. 

291. 
292. 

11 

11 Adjust, rotary brushes on 
upright cleaners 
Measure amount o f vacuum 11 
de/eloped i n vacuum cleaner 

11 

Balance fans on tank 
type vacuum cleaner 
Replace belt and rotary 
brushes on upright cleaner 
Replace switch and cord 
Repair motor 

11 

283. 

284. 

285. 

286. 

287. 

288. 

289. 

Types and characteristics 
of vacuum cleaners 
Operating principles of 
vacuum cleaners 
Principal parts of vac­
uum cleaner 
Methods of adjusting 
rotary brushes 
Materials necessary to 
measure vacuum of cleaner 
Reasons v/hy cleaner will 
not clean 
Causes of cleaner noise 
or vibration 
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JOB TRAINING: Vlhat the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What 
No, the V7orker Should Know 

293. Disasseirible mixer 

295. Adjust or replace governor 
switch 

296. Trace armature and field 
winding circuits 

297. Adjust speed settings 

298. Replace motor brushes 

299. Remove and replace worn 
bearings and gears 

300. Clean and repair armature 
301. Replace mixer switch 
302. Replace governor condenser 
303. Lubricate mixer 

Food Mixers 

12 

nor 12 

d 

12 

12 

294, 

295. 

297. 

298. 

Types and construction 
of food mixers 
Function of the governor 
switch 

Types of speed controls 
used 
Possible causes of mixer 

12 

troubles and their cor­
rection 

299. • Methods of gearing used 
in electric mixers 

Electric Sev/ing Machines 

3 0 5 . 

3 0 6 . 

3 0 7 . 
3 0 8 . 

309. 
310. 

311 . 
312 . 

Clean and l i ibr i ca te 
machine 
Replace needle 

sev/xng 

Adjust foot pressure 
Adjust bobbin winding 
mechanism 
Adjust belt tension 
Adjust thread tension 

Adjust foot pressure 
Adjust lift of feed dogs 

12 

12 

12 

304. 

305. 

306. 

12 310. 

Power control on sewing 
machines 
Causes for noisy opera­
tions 
Points to be observed 
during inspection and 
adj ustment 

The effect of unequal 
thread tension upon stitc 

Electric Ironers 

314. 

315. 

316. 

317. 

• 

Disassemble ironer 

Check, ironer circuit for 
short 
Check for and eliminate 
open circuit 
Check and repair ironer 
heating elements 

13 
13 

13 

13 

13 

313. 
314. 

315. 

316. 

317. 

Types of electric ironers 
Principal parts of rotary 
ironer 
Operating principles of 
rotary ironers 
Wiring circuits of rotary 
ironers 
Characteristics of ironer 
heating elements 
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JOB TRAINING:. What thfe Assign. 
Worker Should Be Able to' Do No. 

RELATED .INFORMATION: . ..What 
the Worker Should Know 

318. 
319. 
320. 

321. 

322. 

323. 

3'24-. 

325. 

326. 
327. 

328. 

329. 

331. 

332. 

334. 

335. 
336. 

Check ironer motor circuit 
Readjust motor end thrust 
Replace main or handle 
switch 

Check and replace rotary 
ironer motor. sv;itch 
Check and replace shoe 
thermostat 
Replace belt, chain,,or 
coupling on rotary ironer 
Adjust or repair control 
linkage 
Adjust or replace roll-
clutch mechanism on m o v - . 
ing shoe type rotary ironer 
Remove roll and clean gears 
Repair or adjust roll drive 
chain, rachets, or roll 
clutch on stationary shoe 
type rotary ironer- .. . 
Readjust speed control 
lever on stationary shoe 
type ironer 
Replace roll padding 

13 

13 

Replace or adjust pres­
sure spring 
Adjust roll-to-shoe 
clearance 

Clean caked or rusted 
ironer shoe 

Wax ironer shoe 
Test temperature of ironr . 
er shoe 

13 

13 

13 

13 

13 

320, 

323 

329. 

330. 

333. 

334. 

Types of switches and 
controls employed on 
rotary ironers 

Ironer troubles and their 
corrections « 

Materials used in re­
placing padding 
Factors involved in the 
replacement, of ironer 
roll, padding 

Amount of clearance 
necessary between roll 
and shoe 
Materials used in clean­
ing and waxing ironer 
shoe 

3?6. Equipment needed for 
testin^ "-̂ oner shoe 
temperatu-e 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What 
No. the Worker Should Know 

339. 

340. 

341. 

342. 

343. 

344. 

345. 
346. 

347. 

Garbage Disposers 

14 337. 

Check for and correct 
ground in disposer circuit 
Adjust or replace defective 
switch 
Clean and free swi tch 
plunger 
Disassemble and assemble 
garbage disposer 

Correct or replace mis­
aligned or worn bearings 
Clean and free stuqk ham­
mers 
Replace worn hammers 
Adjust water-flow i n t e r ­

lock 
Test water flow inter lock 

for amount of water 
flowing 

14 

14 

14 

338. 

339. 

340. 

14 

14 

14 

14 

14 

342. 

344. 

346. 

348. 

349. 

Construction and oper­
ating principle of gar­
bage disposer 
Kinds of waste matter 
which can be disposed 
Disposer troubles and 
their correction 
Types of disposer controls 

Factors involved in as­
sembling and disassembling 
garbage disposer 

Methods of freeing stuck 
hammers 

Function of the flow in­
terlocking device 

Reason why cold water is 
used with disposer 
Cautions in disposer 
usage 

Electr.lc Dishwashers . 

»t 

',- :.i :-

14 
.:. •14 

14 
I • 

r 

14 

350. 
351. 

352. 

353. 

Types of dishwashers • 
Construction and oper- : 
ation of electric dish­
washers 
Wa te3?. Ctempera ture neces -
sary 'for electric dish­
washers 
Soaps and detergents for 
dishŵ ŝhing 

354. Adjust or replace water 
indicat ing signal 
(semi-automatic) 

355. Adjust or replace defec­
t ive v/ater i n l e t valve 
solenoid (automatic) 

356. Adjust/ al ign or replace 
defective drain valve 
solenoid (automatic) 
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JOB TRAINING: What the * 
worker Should Be Ablfe t o Do 

A s s i g n . RELATED-..IHFORMATI<»Is What 
MQ« • t h e VTorlcer S h o u l d Know -

357. Adjust water contro l 

359. 

360. 

361. 
362. 

363. 

364. 

365. 
366. 

367. 

368. 

369 i 

370. 

371. 

372. 
'373* 
374. 

375. 
376. 
377. 

378. 

14 .. .357. Amount of water used 
in dishwashers 

•vMciMaiVMria 

Washing Machines 

Disassemble washing 
machine ..... 
Check for and correct 
short or ground in 
electric circuit 
Replace fuse 
Replace defective switch 
-or timer 

Reset or replace over­
load switch 
Repair, replace or 
adjust washer trans­
mission 
Replace or adjust clutch 
Trace electrical circuits 
(automatic washers) 

Replace defective sole­
noid \ 

> 

Lubricate or replace 
bearings 
Adjust or replace timer 
contacts 
Replace defective inlet 
valve thermostat 
install pressure regulator 
in y/ater line - • 

Clean or adjust drain valve 
Clean put ii,nt trap 
Clean, repair or replace 
water, pump y , ,. 

Adjust belt tension 
Install new belt 
Remove suds lock 

Tighten or replace 
supporting springs or 
shock absorbers (auto­
matic) 

15 
.15 

358. 
359. 

16 362 

16 

16 

16 

16 

16 

363 4 

364 . 

366 . 

367 . 

368 . 

16 371. 

Types of washing machines 
Construction and operation 
of \7ashing machines 

Chargcteristicis and op­
eration of automatic 
washer timers 
Function of overload 
sv/itch 
j^ypes of transmissions 
used in washirtg machines 

Functions of the various 
electrical circuits of 
automatic, washers 
Functions and character­
istics of solenoids in 
automatic washers 
Oiling procedures for 
electric washer 

16 374. 

16 377. 

Factors in determining 
the need for pressure 
regulator 

Characteristics and op­
erating principles of 
wash-water pump 

Factors wh ich cau s e a 
suds lock in autcxnatic 
washers 

file:///7ashing
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JOB TRAINING: What the Assign 
Worker Should Be Able to Do No. 

RELATED INFORMATION: ' What 
the Worker Should Know 

379. 
380. 

381. 

382. 
383, 

384, 

385, 
386, 

Tighten hose connections 
Replace or tighten 
cylinder seal 
Remove rough spots on 
agitator 

Replace wringer latch 
Straighten wringet tie 
bar 
Replace wringer, coupling 
and gears 
Repa ir clutch lever 
Clean rolls 

387. Remove stuck agitator 

388. Install automatic washer 

16 381, 

16 

16. 

16 

16 

16 

384 

386 

387 

388 

389 

Materials used for re­
moving rough spots, on 
agitator 

Types of wringer head 
assemblies 

Methods and materials, 
used in cleaning, wringer 
rolls 
Methods and factors in­
volved in the removal 
of a stuck agitator 
Factors involved in the 
installation of auto­
matic washer 
Water pressure require­
ments for automatic 
washers 

390. Repair washer motor and cord 

Automatic Clothes Dryers 

392. Disassemble and reas­
semble dryer 

394. Check wiring circuits 

395. Replace fuse 

397. Replace heater assembly 
398. Check, repair, or replace 

timer 
399. Replace germicidal lamp 

400. Replace bearings 
401. Tighten or replace loose 

belt 

17 
17 

391. 
392. 

17 393. 

17 

17 

17 

17 

17 

394. 

395. 

396. 

398. 

399. 

Types of clothes dryers 
Construction and opera­
tion of automatic clothes 
dryers 
Factors involved in dryer 
disassembly and reas­
sembly 
Wiring circuits used in 
clothes dryers 
Voltage requirements 
for electric dryers 
Causes of dryer troubles 
and their correction 

Operation cycle of dryer 
timer 
Characteristics and fun­
ctions of germicidal lamp 
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JOB TRAINING^. , VThat the . . 2\sslgn 
Worker Should Be Able to bo No.. 

RELATEEt; INFORMATION:. What 
the Woiiricer Should. Know 

402. Clean exhaust screen 
403. Reset or replace thermo­

stat 
404. Adjust burner and air 

shutter on gas dryers 

406. Replace fusible link 

407. Install dryer 

408. Service and repair motor 

17 
17 

402 
403 

17 404, 

17 405.. 

17 406. 

17 4d7. 

Purpose of dryei,exhaust 
Methods of checking 
temperatures 
Operating temperatures of 
automatic clothes 
dryers 
The meaning of British 
Thermal Unit 
Purpose and operating 
principle of fusible .link 
Factors involved in dryer 
installation 

Re friqera tors 

18 409. 
18 410. 
18 411. 

18 412. 

19 413. 

414. Diagnose refrigerator ' ' 
troubles 

4.15. Check refrigerator wiring 
416. Measure, running wattage 
417. Replace starting relay 
418. Remove dirt from conden-

• • sers •• :• • 
419. Remove gummed oil res­

triction in refrigerant 
.. ..line • . 

420. Check refrigerator temp­
erature- . , . 

421., Adjust temperature control 

19 414. 

19 418. 

19 419. 

19 420. 

. • • • -

425. • 

427. 

* * ' ' * . • * \ 1 

* \ .J 

- ' • • '. . V •* 

jFree stalled .compressor 

Check operation of 
evaporator 

19 

19 

19' 

19 

19 
19 

422. 

423. 

424. 

425. 

426. 
427. 

Typos of refrigerators 
Systems of refrigerating 
Principles of cooling by 
heat removing 
Meaning of a change of 
state 
Refrigerator operation 
and function of component 
•parts .. 
Possible cause of refrig­
erator complaints and 
their correction 

Types of refrigerator 
condensers 
Methods of removing gum* 
med oil restriction in 
refrigerant line 
Temperature of refriger* 
ator at normal setting 

Types of refrigerant 
controls 
Purpose and principle 
of capillary tube 
Function and principle 
of unloader device 
Methods of freeing 
stalled compressor 
Types of compressors ' 
Methods of checking 
evaporator 
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JOB TRAINING: T-̂ ĥat the .Assign. 
Worker Should Be Able to Do No. 

RELATED INFORMATION: What 
the Worker. Should Know 

429. Free stuck float bulb 

430. Remove and replace 
refrigerator unit 

431. Replace door liner 
432. Adjust door latch 
433. Level refrigerator 

439. 
440. 

442. 
443. 

444. 

445. 

446. 

447. 

448. 

449. 

450. 

19 

19 

19 

4 2 8 . 

429 . 

430 . 

19 

19 

Functirns of f' azer 
compartments 
Methods of freeing a 
stuck float bulb 
Factors involved in the 
removal/ crating of old, 
and installing of new 
refrigerator unit 

434. Insulating materials 
used in refrigerators 

435, Care and use of refrig* 
erator 

Home Freezers 

20 436. 

Check cabinet temperature 
Replace door gasket 

Clean and adjust motor 
Clean starting relay 
contacts 
Clean and adjust temper­
ature control 
Repair or replace power 
cord and other elec­
trical wires 
Clean and adjust freezer 
alarm 
Replace freezer alarm 
batteries 
Measure suction pressure 
in condenser 

Measure discharge pres­
sure in condenser 
Clean condenser 

20 437. 
20 438. 

20 439. 

20 441. 
20 442. 
20 443. 

20 448. 

Characteristics of frozen 
foods 
Sensible and latent heats 
Relationship between com­
partment size and type of 
frozen food 
Types of cabinets 

user complaints 
Refrigeration mechanisms 
Freezer control circuits 

20 446. Freezer alarms 

Suction and discharge 
pressure in condensers 
and their relationship 
to temperature 
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JOB TRAINING: 'What the Assign 
Worker Should Be Able, to Do. NQ^ 

RELATED'riNFORMATldN: What 
the .Worlcor Should Know 

.Ailc Conditioners 

455. Install air conditioner 

457. Adjust air circulation 
vents 

458. Clean air filter, screens, 
fan blades and condenser 

459. Test performance of air 
conditioner 

21 

21 

21 

21 

21 

21 

21 

451. Theory, of air conditioner 
opera tibn 

452. Function of air.condit- . 
ioners 

453. Kinds and types of air 
conditioners 

454. Humidity and its effec?t-
on human, comfor t< 

456. Operation of air condi­
tioners 

457. Purpose of air flow 
system 

459. Factors which affect 
normal cooling 



Assignment 
Sheet No. 1 

Covering 
Units 1-22 

BASIC TOOLS AND MATERIALS AND THEIR USES 

Every occupation has what is known as the "tools of the trade." 
These are the basic tools that are essential to do the ..work required. 
Some tools are useful in a niimber of different occupations, hence the 
term "basic tools." 

No doubt you are familiar with a number of the tools presented in 
this unit. Some of them may be new to you. You will find, as you pro­
gress in your work, that the electrical applicance repairman uses many 
different types and kinds of tools. He may need some of the tools used 
by the machinist, the woodworker, and the sheet metal and electrical 
workers. 

In this assignment you will study the proper and safe use and care 
of the various tools used by the electrical appliance repairman. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 

Reference: 

A. Manly, How to Repair Electrical Appliances, pp. 11-58, 

Questions; 

1. Discuss the use of basic tools in electrical appliance work, 

2. Explain how measurements are made with the micrometer caliper. 
Describe the graduations on barrel and thimble of a micrometer in 
relation to their measurement of a diameter. 

3. Describe some of the various kinds of screwdrivers needed for 
electrical work. How are screwdrivers misused? 

4. Discuss the styles of open-end wrenches used for electrical work. 
Describe the correct use of the adjustable wrench in turning a 
lock nut. 

5. Explain the different types of pliers used for gripping and those 
used only for cutting. 

6. Describe the types of hammer heads usually associated with elec­
trical work. What safety precautions should be considered when 
using a hammer? 

7. What are sore of the different classifications of screws and bolts 
used for electrical repair work? What are self-tapping screws and 
drive screws? 
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8. What names are given to the various cuts of file teeth? What are 

some different shapes of files? 

9. Describe the uses of various types of cold chisels. 

10. Describe the procedure for determining drill bit sizes. Describe 
the correct procedure in grinding drill bits. 

11. What tools are used for cutting threads and taping holes in metal? 

12. Explain the uses of various kinds of soldering irons. How is their 
size specified? 

13. Discuss the appropriate uses of. rosin core and acid ..core solder. 
How are these spiders different? Explain correct soldering pa:o-
cedure around finished joints# tacking a seam and sweating of 
solder joints. 

14. How are rivets used in electrical appliance work? Describe the 
different kinds of rivets available. 
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As s ignment Covering 
Sheet No. 2 Units 23-38 

FUNDAMENTAL PRINCIPLES OF ELECTRICITY 

Have you ever wondered what makes a light bulb glow, an electric 
motor mn, and an iron heat? We would all agroe that it is by elec-
tricit];̂  that these things are accomplished, but what is electricity? 

There is much to le jn and much to be accomplished in the field oZ 
electricity. To one interested, it offers a useful, enjoyable, and 
challenging career. The testing, servicing, and repair of even the 
simplest electrical appliance requires some knowledge of the fundamental 
electrical principles. These principles are the foundation blocks for 
every phase of electrical work. The more complex the electrical device, 
the better informed the serviceman must be if he is to do an intelli­
gent and satisfactory repaii job. 

In this assignment you will study basic introductory material con­
cerning electricity. This will in̂ 'olve a study of atoms and the elec­
tro i theory, current electricity, z^id its fundamental quantities and 
measurements. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 

Reference: 

Information Sheet No. 1 (this manual) 

Questions; 

1. Discuss the meaning of an electric charge. How has electricity 
effected our way of life? 

2. Explain the characteristic of any material that makes for good 
conductors of electricity. 

3. Discuss the electron theory. What is an electron path? 

4. What is meant by direct current? How are alternating current and 
direct current different? What is meant by 60-cycle alternating 
current? 

5. Explain v/hat voltage represents. How is amperage different from 
voltage? Wliat is amperage? 

6. What is electrical resistance? What effect does the increased 
length, diameter, and temperature of a conductor have on electri­
cal resistance? 
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?• What is meant by temperature coefficient of a conductor? 

8. Describe the cause of voltage drop. How does it effect the amount 
of electricity used in the home? 

I 
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35 
Infonrmation 
Sheet No. 1 

FONnaBffiNaaL PRINCIPLES OP ELECTRICITY 

Present theories indicate that all matter is composed of atoms* 

and the atoms are composed of subatomic particles called electrons/ pro­

tons« and neutrons. The iieutrons and protons are contained in the nu­

cleus (the center of the atom) * and the electrons spin in various or*-

bits about the nucleus. All these electrons are tightly bound to the 

nucleus except those in the outer orbit of some atoms. These outer or­

bital electrons are free to move from their orbits if subjected to some 

external force. Such electrons are called "free electrons". 

The sic^lest atom is the hydrogen atom. Normally its nucleus con­

sists of a single proton: with one electron in orbit. If this atom 

loses its electron# the remaining nucleus is said to have a positive 

electrical charge. OSiis cfharge is equal to and opposite to the charge 

on the electron ,̂ îich was removed. Ô ius the charge on the electron is' 

referred to as a negative charge. r?hen the negatively-charged electron 

is in orbit about the positively-charged proton/ the hydrogen atom is 

con^lete and has a neutral electrical charge. That is, the negative 

charge on the electron balances out the positive charge on the proton. 

An electron is impossible to see. 
All other atoms have more electron-proton combinations than the 

hydrogen atom. The heavier the atom is, the more protons it has in 

its nucleus and hence more electrons in orbit about the nucleus. In 

addition, all these atcms except the normal hydrogen atom/ have neutrons 

in their nuclei. For example, the copper atom, has 29 protons and 39 

neutrons in its nucleus plus 29 electrons in orbits about the nucleus. 

If an atom loses an electron from its outer orbit, it would have a sin­

gle positive charge of electricity. If it lost tx70 electrons, it would 

possess two positive charges* Thus, for each electron that escapes 

from the outer orbit, the atom gains a positive charge. 
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Atoms combine with other atoms to form molecules of matter. If 

all of the atoms in a particular piece of mutter are the same kind of 

atom/, the material is called an element. Examples of elements are 

copper# silver* gold# oxygen, hydrogen/ and chlorine• On the other 

hand/ if the atoms of a substance are made tip î rom different kinds of 

atoms/ the substance is called a compound/ e.g./ lead-oxide/ water/ 

copper-sulphate/ and sodium-chloride (table salt).^ 

The formation of molecules from atoms or from other molecules is 

called a chemical reactioni If two different kinds of elements combine 

chemically; tlie resulting product is a chemiOal compound. 

Atoms or groups of atoms that possess an electric charge are 

called "ions". An ion which ha^ a positive charge is called a cation. 

If it has a negative charge/ it is called an anion. 

If asked to define heat/ a person might say that it is something 

that raises the temperature/ keeps one warm/ makes water boil/ or melts 

ice. Heat does produce all these effects? but to understand what heat 

is/reference iioiust be made again to atoms and molecules. Modern the­

ory states that he^t is caused by the increased speed of the atoms and 

molecules. As the speed of motion of the molecules in a piece of iron 

is increased/ the temperature is increased. Similarly/ if a piece of 

iron is heated/ the velocity of the molecules is increased. !E!his in­

creased speed Of the molecules (whicli are assumed to be in a coniitant 

circular-type motion) causes each molecule to revolve in larger orbi­

tal paths. OThiS/ in turn/ causes the material to expand. Most solids/ 

liquids/ and gas^s will expand in this manner when heated. 

STATIC ELECTillCITy 

The early Greeks learned that a piece of amber/ if rubbed/ wbuId 

attract small bits of dry wood shavings or lint. They also notdd that' 

th6 force around the piiece Of amber was different than th^ force around 

a piece of magnetized iron. That is/ the aniber and wood shavings t/ere 

non-magnetic materia Is / whereas the maanetlzed iron will only attract 

magnetic materials. 

Later/ many other materials were found to exhibit the same Oharac-

teristics as amber. In 1600 William Gilbert attempted to explain the 

nature of this force. He classified all known substances as electrics 
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and non-electrics. An electric he considered to be any substance pos­

sessing the proberty of amber, h nonelectric was any substance not. 

possessing the property of amber. 

Later a Frenchman# DuFay, concluded that there were two opposite 

kinds of electricity. Benjamin Franklin named tliese forces positive 

{^) and negative (-). He said positive was the force (charge) associa­

ted with a piece of glass# and negative was the force associated with a 

piece of hard rubber. 

If two light objects such as two pith balls (small flakes of al­

uminum foil will do) are both given a like charge, they will repel each 

other. If the two objects have unlike (opposite charges) they will 

attract each other. If there are no charges on the objects (both neu­

tral) there will be no interaction between them. a3ierefore# it may be 

eoncluded that fundamental laws hold trues LIKE CHARGES REPEL EACH 

OTHER; UNLIKE CHARGES ATTRACT EACH OTHER. 

ELECTRIC CURRENT 

V-Then free electrons are forced to move along a path, the flow of 

electrons is called an electric current. The force that causes these 

electrons to move in the path (conductor) is called voltage, potential, 

or electrical pressure* The potential is caused by a greater number of 

free electrons being massed at one point than another. If the two 

points are connected together by a conductor, electrons will flow from 

the point of higher potential (greater number of free electrons) to the 

point of lower potential (fewer electrons), but never reach i3ie other 

point in.practicea 

An electric generator or battery is a device that removes large 

numbers of electrons from one place (positive terminal) and deposits 

them at another place (negative terminal). A generator does not pro­

duce electricity. It produces an electrical potential (pressure)• 

When a conductor is placed bet̂ /een the tsm> terminals, the electrical 

pressure v/ill force electrons to flow through the conductor. The 

energy of these moving electrons can be used to run electric motors, 

heat toaster elements, and operate many other electrical devices. 

Electrons can move through some substances more easily than 

through otliers. Some substances such as copper^ iron, aluminum, and 
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many other metals form good patlis through which electrons may readily 

flow* Such substancesy because they readily permit electrons to flow 

through them# are called conductors• Other substances# such as rubber 

and glass# do not readily permit electrons to flo\7 through them; these 

substances are called nonconductors or insulators* 

CONDUCTORS 

The conductor of electricity has many free electrons. Hence# when 

an electrical potential is applied to the conductor# the free electrons 

move toward the point of lower potential. Electrons leave the higher 

point of potential and enter the conductor. Electrons at the point of 

lower potential are drawn away by the generating device and placed at 

the high potential end. Thus, there is a complete circuit (path) a-

round which the electrons flow. The movement of any individual elec­

tron along the path is quite slow. It may only move a fraction of an 

inch per minute. But# the pressure when applied is exerted instantly 

(at almost the speed of light) îrom one end of the circuit to the 

other. 

INSULATQI^S 

Nonconductors are composed of atoms or molecules which have their 

electrons very tightly bound to their nuclei. Vc^y high electrical 

potentials are required before electrons will force their way through 

v̂ uch materials. There fore # these materials are used as insulators. 

Th^t iS/ thoy are placed in between two points of potential to prevent 

electron flow between them. Insulation over electrical wires is iased 

for this purpose. It is also used as a safety measure so that animals 

and people do not come into contact with two wires of opposite poten­

tial. Wires are covered with such insulating materials as rubber# plas­

tic/ enamel paiht# cotton, and silk. The type and thickness of the in­

sulation is determined by -Gie potential difference between the conduc* 

tors. Current carrying parts in electric machines are often supported 

by mica # bake lite # or fiber insulators. Dry air is also a good 

insulator. 
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ELECTRICAL lEASUREMENTS 

Electric current is a flovr (sometimes referred to as a drift) 

of feee electrons from one point to another* The more electrons in a 

motion past a given point in the circuit* the greater is the current• 

The practical unit of electrical current is the ampere. a?he ampere is 

the standard unit of the rate of flow of electrons in a circuit. An 

ammeter is used to measure electrical current. : 

Electrical pressure (potential) is the electrical force that 

causes electrons to move through a conductor, Ô ho unit of electrical 

pressure is the volt. A voltmeter is used to measure electrical 

pressure• 

The opposition that a device or material offers to the flow of 

cirect current is called resistance. The unit of resistance is the ohm 

A conductor has one ohm of resistance if it allows one ampere of cur­

rent to flo;7 when a voltage of one volt is applied. An ohmmeter is 

used to measure resistance. 

ALTERNATPTG CURRENT 

Direct current is a continuous flow of free electrons from one 

end of. a conductor to another. IThen the electric current is caused to 

continuously vary in value and to reverse its direction of flow at reg­

ular intervals, the current increases from zero to maximum and back to 

zero in one direction. The number of cycles that occur in one second 

of time is called the frequency. 

Botii direct current (d.c.) and alternating current (a.c.) are 

used extensively. However, a.c. is most commonly used in industrial 

and home power applications, because it is more readily and economical­

ly transmitted over long distances. The most common frequency is 60-

cycle. 

SERIES CmcUITS 

In a series circuit there is only one path through which the cur­

rent can floi"/. Therefore, the current is the same at any point in the 

circuit. 

PARALLEL CIRCUITS 

In a parallel circuit there are two or more paths through which 
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the current can flow. Also# the current will divide up so. that some 

current flows in each parallel path. The amount of current that flows 

in each path (or branch line), will he dependent upon the resistance of 

each path. 

RESISTANCE IN SERIES AND PARALLEL 

In a series circuit> the total resistance is equal to the sum of 

the individual resistances. In a parallel circuit the total resistance 

is less than the lowest value resistor in the parallel group. Parallel 

resistances are calibrated with somewhat more difficulty. 

Resistance increases with temperature for the following reason. 

It can be supposed that as the atoms of a wire are set into more rapid 

motion (or in other words* a^ the wire becomes heated) # the electrons 

do not move quite so easily betî ecn the atoms. The larger the number 

assigned to î ire* the smaller is its diameter* and tlie more resistance 

it offers. 

TEMPERATUTvB COEFFICIENT 

It is desirable to know more exactly what temperature means in 

terms of increased resistance. There will be numerous occasions to use 

such information in appliance servicing work. Temperature coefficient 

gives the amount of change in resistance that a wire undergoes for each 

diegree of temperature change. The resistance change per degree of 

temperature change is greater at low temperature's than at hi^h 

temperatures. 

• • ( 
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Assignment 
Sheet No. 3 

41 
Covering 
Units 39-62 

SAFE PRACTICES AND REPAIR PROCEDURES 

In the modern home, most of the appliances are operated electri­
cally. These appliances are electrically r'riven, electrically heated, 
or may be a combination of the two. 

It is impractical to discard a household appliance every time it 
ceases to operate. The fault may be either mechanical or electrical; 
therefore, it is necessary for the electrical appliance repairman to be 
able to diagnose and repair the electrical as well as the mechanical 
fault. 

In this assignment, you will be able to learn some of the common 
procedures followed in first, locating the trouble and, second, making 
the necessary repair with greatest amount of safety. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 

References; 

A. Manly, How to Repair Electrical Appliances> pp. 59-96« 
C, Campbell, How to Repair Washing Machines, Clothes Dryers» Re-

fricrerators. Vacuum Cleaners, Fans# Mixers, Toasters, and Other 
Home Appliances, pp. 1-19. 

D. Tricomi, How to Repair Major Appliances^ pp. 7-17* 

Questions; 

1. Describe the different types of fuses available for use in an 
electrical circuit. With what type of circuit is each used? 

2. Explain the purpose of grounding a circuit. What is the best means 
of grounding? 

3. What is the first rule of safety when working with an electrical 
appliance? 

4. Discuss the four principal types of trouble in electric circuits? 

5, Describe how you can locate an open, a ground, and an abnormally 
high resistance by using a test instrument? 

6. Explain why it is important to use an underwriter's knot on an 
appliance cord when attaching a plug. 



'^giPPiJIlPliyi.lMiWitli.-iJl^My^VWJJ^lJliWPWPlii^ UiiJ^4.MlU!liWW»»">'WWIISIW'W>J'B'̂ ^-''-^J-'-MlW<^-- ' " ^•^^^^'^'^ 

42 
7. 

8. 

Discuss the two kinds of electric current. 

Explain how test equipment for electrical work can be used to a 
great advantage for safety purposes. 
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Covering 
Units 63-70 

HOJyiE ELECTRICAL WIRING 

Improper functioning of an electrical appliance is often due to 
factors or defects other than the appliance itself. Many of these de­
fects lie in the home wiring system. These defects will often cause 
serious damage to an electrical appliance. 

Many times the appliance repairman will be called upon to service 
and repair certain appliances in the home. In some instances, he will 
need to check the wiring and make suggestions for improvement if needed. 
This will necessitate an adequate understanding of home wiring systems 
and the factors involved in order that he may accomplish these things. 

In this assignment, you will cover material concerning home wiring 
which the electrical appliance serviceman should know. This will in­
volve a study of circuits, wiring and wire sizes, protective devices, 
and other necessary factors. 

Assignment; 

1. Read the reference listed below. 
2, Answer the questions below and turn in this assignment by 

Reference: 

C. Campbell, How to Repair Washing Machines, Clothes Dryers, Re« 
frigerators. Vacuum Cleaners. Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 20-23. 

Questions: 

1. Explain what determines the capacity of a house wiring system. 
Describe the three main parts of a house wiring system. 

Discuss the electrical distribution system in a home, 
"branch circuits"? 

What are 

3. Describe what is meant by wire gauge. Why is wire gauge important 
in electrical work? What deteinnines the wire gauge to be used? 

4. Explain the purpose of an outlet box. What procedure should be 
followed to permit easy accessability to the contents of the box? 

5. Describe the principle involved in using each of the following: 
(1) a single-pole^ single-throw switch? (2) a double-pole, single-
throw switch; (3) a single-pole, double-throw switch, and (4) a 
double-pole, double-throw switch. 

6. What is the National Electrical Code? What restrictions are 
placed on the use of appliance cords by the NEC? 
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?• Discuss what the National Board of Fire Underwriters represent. 
Are they a law? 

8. Explain the importance and meaning of the famous "UL" label 
placed on appliances. 

9. What problems are potentially present when an antiquated fuse box 
is observed? How can these be solved? 
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Assignment 
Sheet No. 5 

45 

Covering 
Units 71-75 

SIGNALS AND ALARiyiS 

Door bells, buzzers, and chimes have a - iiriber of use in the home 
and industryi They may be used to indicate the presence of a friendly 
visitor or may be used for burglar alarms. Signals in offices, through­
out industrial plants, and even between buildings often use sm^ll lamps, 
buzzers, bells, or chimes. 

The signals and alarms may be operated from -a 'relatively high volt­
age used in the lighting system which is "stepped dowi" or may be opera­
ted from batteries. 

* , 

In this assignment, you will have placed before you information 
concerning the construction, installation, ap'^ repair of various signal 
and alarm systems. 

Assignment; 

1. Read the reference listed below, 
2. Obtain a door bell. Observe its construction. Connect it to 

the proper voltage and observe its operation. 
3. Observe the operation of door chimes. 
4. Answer the questions below and turn in this assignment by 

• I . - * » 

Reference: 

A. Manly, How to Repair sr.ectrical Appliances, pp. 87-109. 

Questions: ' •• 

1. What are the main uses of bells and chimes? From what electrical 
sources may they be operated? 

2.,; Discuss the operating principle of a bell system-. Dr'.cuss the 
maximum voltage to be used, with a bell or chime sysĉ im. 

3. Discuss the different size, b̂ '̂ l. .̂ ran̂ jEormers used for bells, buz­
zers, and chime systems.-

4. How does the chimes system differ in voltage requirement from other 
household systems? What are the voltage ranges for a chimes sys­
tem? . . . • 

5. Explain why bells and buzzers used with batteries roust have circuit 
breakers. Does battery operation at a-door chime require more or 
less voltage as transformer operation? 

6. Describe two of the methods used in determining troubles in a bell 
.. and a buzzer system. ' 

7. Why are chime systems so free of troubles? 
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Ass-ignment 
Sheet No; 6 

Covering 
Units 76-109 

ELECTRIC HEATERS,. BLANKETS, HEATING PADS, AND IRONS 

The convenience and utility of many of the. small electric appli­
ances has brought about their widespread acceptance in the American 
home. In nearly every: American home today, ̂jaiere can be found several 
electric appliances that depend for their action upon resistance wires 
which produce heat when current passes through them. 

The increased use.-ĉ f these resistance appliances makes it more 
necessary than ever for:;.the appliance repainnan to have a good under­
standing concerning their operation, ^ch of his work may consist of 
the repair of these appliances. He needs to know how these appliances 
work and how they may be.searviced and repaired. 

In this and the three following assignments', you will have an op­
portunity to learn about resistance heating appliances commonly found 
in the home and which at times require servicing. You will study about 
the various types and essential parts of the different appliances- to­
gether with their operating principles. Causes of failure or faulty 
operation and factors involved in the,; repair of each will, also be cov­
ered. 

Assignmentt . y^< ^—^ . .r- - ]."-

1. Read the reference listed below; 
2. Measure the wattage consumption of the following and coii$»are 

the obtained values to the ratings listed with the appliance. 
a. an electric .:heater -j;̂,̂  ~. • -
b. a heating paS * ̂  ""• 
c. an electric blanket 
d. an electric iron 

References s .'.. 

A. Manly,. Electrical'Appliance Repair and. Servicing^ pp. 123-129* 
C. Campbell, How to Repair Washing Machines> Clothes Dryers, Re­

frigerators # Vacuum Cleamers, Fans, Mixers^ Toasters, and 
• Other Home Appliances, pp. 13<>;139». . . . 

E. Darr, How to Repair Small Appliances^ pp. 24-31, 50-54, • 

Questions: :••..•-• -...-: 

1. Describe the working principle of a reflector-bowl tyipe heater. 
Explain the replacement procedure for a heater-wire in a bowl type 
heater. 

2. Explain the working principle of the steam iron. .What are the main 
components? What is the purjpose of each component? 

3. Describe the procedure for testing the action of a thermostat in 
an automatic flatiron. 
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Discuss the correct dissassembly procedure for a flatiron. How 
does the disassemble procedure of an automatic iron differ from 
the non-automatic iron? 

What preventive maintenance should be considered in the care of 
the automatic iron? 

.Describe the different types of heating elements used in electric 
irons. -.?§?at, are the advantages and disadvantages of each? 

I 
7. Explain the disassembly procedure of a steam iron. 

8. Describe the fvmction of the control box on an electric blanket. 

9. Discuss the major troubles in electric blankets. How may they 
best be avoided? 

10. Bxplain a testing procedure to determine if the electric blanket 
is working properly. How does this procedure compare with testing 
an electric heating pad? 

.^ 

i 
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Assignment 
Sheet No, 7 

Covering 
Units 110-131 

ELECTRIC WATER HEATERS 

Electric water heaters are very popular in homes today. They offer 
to the homemakers..a clean, safe# and economical method of heating water. 
Since the water is .heated by the action of electric current-pessing 
through resistance element, this appliance is among those classed as 
resistance heating appliances» 

• • f •- • 

Electric water heaters are relatively simple in construction and 
have few moving parts. Therefore^ there is little that can go wrong 
with them* More often, user complaints arise from some cause outside 
the water heater itself „ Other than knowing how to make repairs and 
replacements, the serviceman must know how to make correct installation 
so that he can diagnose a complaint of improper heater operation in the 
light of existing conditions*, He must understand the purpose and opera­
tion of each heater part and know the possible causes of complaints re­
garding heater ©peratione 

In this assignment, you will gain an understanding of electric 
water heaters and their operation. Factors involved in installation, 
diagnosing troubles, and repairing water heaters will be stressed. 

1. Read the reference listed below. 
2. Make wiring diagrams of a two-element hot-water heater con­

nected for nonlimited-demand operation. 
3. Make wiring diagrams of a two-element hot-water heater con­

nected for limited-demand operation. Make a comparison be­
tween the two types of wiring situations. 

4. After completing items 1, 2, and 3, answer the questions below 
and turn in this assignment by . 

Reference: 

D, Tricomi, How to Repair Major Appliances, pp. 194-203. 

Questions; 

1, Discuss the procedure for determining the average consumption of 
hot water in different si25e families. Will geographical location 
have any effect on water consumption? 

2c What are the most common forms of hot-water waste. How can this 
type of waste be avoided? 

3* Explain the induction method of heating water electrically. How 
is it different from the immersion heating method? 

4, Describe the function of an electric hot-water heater in operation. 
What part does the thermostat play in an electric hot-water heater? 



'^^ys^'^T^-s^"-"-^ 

- ̂. , ̂  ̂ ^ ,T--^JiSE?^ 
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5. Explain the function of the control devices of an electric water 
heater. vVhat safety factors should be considered here? 

6. What are some of the factors to be considered, from Ihe standpoint 
of electrical wiring, when installing an electric hot-water heater? 

7.. What are some of the most important points to check if the heater 
fails to produce hot water? Explain how they can be corrected* 

8, What might be the causes of insufficient hot-water? What checks 
should be made? 

9. Discuss the possible causes for leaks in a hot water system. How 
may these leaks be corrected? 
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Assignment. 
Sheet No, 8 

Covering 
Units 132-193 

ELEC2?RICAL TOASTERS, BLENDERS, COFFEE jyiAKERS, SHAVERS, KNIFE 
SHARPENERS, POPCORN POPPERS, CAN OPENERS, SKIIiLETS, AND WAFFLE IRONS 

The convenience and utility of many of the small electric appli­
ances have brou^ about their widespread acceptance in most homes» In 
nearly every American home today, there can be found several appliances 
whose action depends upon heat produced by current flowing through re­
sistance wire or current flowing to create mechanical movement. 

Many of the appliances were not available in quantity years ago. 
Xt becomes necessary for the electrical appliance repairman to have an 
understanding of their constiniction and operation. Much of his work 
will consist of the repair of many of the small items. 

In this assignment, you will have an opportunity to learn about 
5ome of the small resistance heating and mechanical appliances commonly 
found in the home which at times need servicing. 

Assignment; 

1, Read the references listed below. 
2. Answer the questions below and turn in this assignment by 

References: 

A. 
C. 

E. 

Manly, How to Repair Electrical Appliances, pp. 110-123* 
Campbell, How to Repaxr Washing Machines, Clothes Dryers. Re­
frigerators. Vacuiam Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 130-135. 
Darr, How to Repair Small Appliances, pp. 8-23, 32-33, 37-47, 
57-60. 

Questions: 

1. Describe the construction and various arrangements of heating ele-
m̂ n̂ts in electric toasters. 

2. Explain the principle on which the automatic or clock-timed 
toaster operates. 

3. Discuss the disassembly and repair procedure for an electric 
toaster. Is there a difference between the non-automatic and au­
tomatic toaster in the repairing procedure? 

4. Describe the function of the electric percolator. What are some 
of the troubles that may develop with the electric percolator? 

5. Discuss the principle on which an electric hot plate operates. 
What is the major cause of inoperation of an electric hot plate? 
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6. Describe each part and its function of a waffle iron. What pre­
cautions must be considered when reassembling a waffle iron? 

7. Why is the correct prex^aration of the grids of a waffle iron good 
preventive maintenance? 

8. Describe the principle of an electric shaver using a vibrator type 
driving mechanism. How does this differ with one which uses ro­
tating blades? 

9. Explain the causes for most shaver troubles. How can they be 
avoided? 

10. What problems are usually encountered with an electric food blend­
er? How can these problems be remedied? 

11. Explain the wiring arrangement used on automatic coffee makers. 
Describe the change in the circuit when the brewing cycle occurs; 
warming, cycle. 

12. Describe the difference between the heating element of the repaira­
ble popcorn popper as to the popcorn popper with a sealed element. 

13. Discuss the electrical operation of the plug-in type thermostatic 
control unit used with an electric skillet. What trouble might 
develop from this type of skillet? 

14. What testing procedure may be liged to determine correct function­
ing of an electric skillet after repair work is complete? 

15. Discuss the problems that occur with a combination electric can 
opener and knife sharpener. 
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Assignment 
Sheet No, 9 

Covering 
Units 194-242 

ELECTRIC BROILERS, ROASTERS, AND RANGES 

One of the larger electrical appliances that is classed as a re­
sistance-heating appliance is the electric range. Electric broilers 
and roasters, while not as Common to the average family as the ê lectric 
range, are also used in the home. Each of these appliances require ser­
vicing and repairing at some time or another. Therefore, the service­
man needs to know the characteristics and operation of these, appliances 
and the factors invovled in their repair. In connection with electric 
ranges, most service and repairs will be made in the homes. This ne­
cessitates quick diagnosis of the trouble and, in many cases, it will 
involve tact in-giving the user instructions in correct use of the ap-' 
pliance. 

In this assignment, you will study th'? various types, characteris­
tics, and operation of the elisctric broiler, roaster^ and range. To­
gether with these you will study the factors involved in the servicing 
or repairing of each. 

Assignment; 

1. Read the references listed below. 
2> In order to better acquaint yoiairself with the electrical cir­

cuits and operation of the range, do dne of the followings 

Prepare a sketch for the following wiring diagrams. 
a. A surface-unit control switch 
b. A surface unit ••' 
c. An oven thermostat 

3. After completing items 1 and 2̂  aniswer the questions below and 
q turn in this assignment by '"•' • - "••"" ' . • - ' 

References: 

A. Manly, How to Repair Electrical Appliances« p« 1. 
D. Tricomi, How to Repair Major Appliances, pp. 136-138. 

Questions; 

1 1. Describe the principal parts of an electric roaster or oven. What 
effect does the insulating material have on the heating process? 

2. Explain the method used in connecting an electric range to a 
house wiring system. How much voltage should be present for ef­
ficient operation? 

3. Discuss the advantages of the wire-coil type surface units as com­
pared to the tubular unit on electric ranges. 

4. Explain the three-setting switch arrangement of contacts of an 
electric range at each setting. What coils become heated when 
switch is at medium high position; medium? and medium low position? 
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5. Describe the seven-position switch of an electric range. How does 
it differ from the three-position system? 

6* Discuss the operation of the oven control selector switch and the 
oven control thermostat. Is the oven thermostat adjusta.cle? 
How does the sensing bulb effect the thermostat? 

7. Why are circuit breaker£̂  an important feature in an electric I'̂ nge 
circuit? What happens when the range wattage consumption exceeJs 
the high limit set by the circuit breaker? 

8. Why does the calibration of the oven in an electric range require 
the greatest servicing attention? How can this be avoided? 

I 
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Assignment 
Sheet No. 10 

Covering 
Units 243-269 

ELECTRIC MOTORS, MOTOR TROUBLE, AND! REPAIR .. . 

A large number of the electrical appliances which the serviceman 
will repair or service, contain some type of electric motor. Quite often 
the trouble within these appliances will lie within the motor itself. 
The serviceman should be able to readily detect the various types of 
electric motors with which he may come into contact and know the char­
acteristics of each. 

Although motor repair vork is considered a specialty within itself 
and done by someone other than the general electrical appliance service­
man, much of the service can be done easily by the appliance serviceman 
if he has an understanding of motor operation and is familiar with 
causes and remedies of motor troubles. He should be able to make sim­
ple repairs and diagnose major troubles even though he may not be 
equipped for all types of motor repair work. 

In this unit, you will study the various types of motors commonly 
use/* in electrical appliances together with trouble-shooting procedures 
and N-̂ rvice and repairs that can be made without special equipment. 

Assicmme. >:: 

1. Rec.̂  the references listed below. 
2. Make viring diagrams of the various types of motor field wind­

ing CO' <*actions presented in this assignment and place them in 
your notebook for future use. 

3. Answer the ^^estions below and turn in this assignment by 

References; 

3. Manly, How to Repair Bllectrical Appliances, pp. 145-174. 
C. Campbell, How to Repai:" Washing Machines^ Clothes Drvers> Re­

frigerators. Vacuvmi Clek-'ers^ Fans, Mixers^ Toasters, and 
Other Home Appliances^ pp. 34-43. 

E. Darr, How to Repair Small Av>pliances, pp. 95-111. 

Questions; 

1. Diiscribe the operation of the centrifuv ^̂il switch for starting an 
induction motor. What are some of the p.'inciples employed in 
centrifugal switches? 

2. Explain the working principle of a series mot">r. How is it dif*»-
fexent from an induction motor? 

3. What changes are made in a series motor to obtain speed control? 
What is a rheostat? 

4. Why do electric motors require a much greater flow of current 
while starting than after running at normal speed? How would this 
greater current requirement for starting an electric motor effect 
the fusing or circuit breaker system? 



îiM44«̂ |"-«tUJî .4'W.4!u _MimmM,mmM.^>u-..^^^^^^m ^M^^^ mmmmmmmmmmmi^^^^^^^ JJUWWUIL.-
•pB^i^WULl-XlKI. JMl»̂ -*-„,V- ^ 

55 

5, Discuss some of the preventive maintenance procedures necessary to 
eliminate motor troubles. How does motor lubrication effect the 
life of a motor? How can brushes be cared for properly? Commuta­
tors? 

6. Describe the disassembly procedure of an electric motor. What 
parts should be examined as they are removed from the case? 

7. Discuss the symptoms of motor troubles. What tests and remedies 
may be applied in each case to relieve the malfunction? 

8. Describe the wiring schematic of a synchronous motor. Where is 
this type of motor most used? 

9. Explain the two methods of connecting the field coils in an elec­
tric motor. 
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Assignment 
Sheet No,<ll 

Covering 
Units 270-293 

ELECTRIC FANS, BLOWERS, AND VACUUM CLEANERS 

Electric motors are one of the most important of all electrical 
devices. They perform innuitiberable tasks in this age of mechanized 
living. A great expansion in this respect has been in connection with 
the use of the electric m.otor for many appliances in and about the home. 

In many electrical appliances, the motor is the sole electrical 
componenet of the appliance, and on it depends all of the action of the 
appliance. Although many of the difficulties that arise in these ap­
pliances are due to motor trouble, some complaints are the result of 
other parts which are worn, broken, or out of adjustment. The electri­
cal appliance repairman needs to know how to repair or service these 
parts ar. well as the repair of the motor. This necessitates an under­
standing of the construction and operation of each appliance. 

In preceding assignments, you have covered motors and motor repair, 
This assignment will cover only information on motors as related to 
fans, blowers, and vacuum cleaners. You will also study the types, 
construction, and operation of these appliances together with factors 
involved in the service and repair of each. 

Assicmments 

1. Read the references listed below. 
2. Prepare a trouble shooting chart of each appliance covered in 

this assignment showing the common troubles, causes, and solu­
tion of each. Refer to text and service manuals. Keep charts 
in your notebook. 

3. Answer the questions below and turn in this assignment by 

References: 

B. Manly, How to Rep?*ir Electrical Appliances, pp. 188-198. 
C. Campbell, How to Repair Washing Machines. Clothes Dryers. Re-

friqerators. Vacuum Cleaners. Fans. Mixers. Toasters, and 
Other Home Appliances, pp. 44-55. 

Questions; 

1. Explain the function of each of the three basic parts of a vacuum 
cleaner. 

2. Describe the operation of a separator vacuum cleaner. How does it 
differ from other vacuum cleaners? 

3. Discuss the purpose of each part of an enclosed-separator mahcine 
which is in the motor and fan end of the outer shell. 

4. Why do larger fans have a split-phase or capacitor-start motor? 
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5. Describe same of the ccsnplaints about the operation of ̂electric 
- fans. How can each complaint be corrected? 

6. Explain the procedure for deteimining the trouble of an electric 
fan that will irot run. What is the correct procedure in disas­
sembling an electric fan? 

7. Why are motors for household types of vacuum-cleaners of the utii-
versal type? What are the REM's that a- motor: will run at v^ile 
cleaning is being done? Are all power ratings the same for'all 
sizes ̂ d styles of cleaners? Tf not, what is the power rating 
range? 

8. Discuss why the taiik cleaner is inferior to the upright in clean­
ing carpetSo 

9. Describe some of the reasons why the cleaning action of a tank 
cleaner may be inadequate. - Upright-cleaner. 

10. If the cleaner doesn't run at all, what testing procedure should 
be carried out? What test can be made to check the entire elec­
trical path of a vacuum cleaner? 

^ 

'V 
J 
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Assignment 
Sheet No. 12 

Covering 
Units 294-313 

FOOD MIXERS AND SEIVING MACHIiSiES 

In electrical appliances, like food mixers and sewing machines, 
the motor is the sole electrical component and upon it depends the 
driving action. Although many of the difficulties that arise in these 
appliances are due to motor troubles, some complaints are the result 
of other parts .which are worn, broken, or out of adjustment. 

The electrical appliance repairman needs to know how to diagnose, 
service, and repair worn or broken parts as well as to repair the motor, 
This necessitates an understanding of the construction and operation of 
these appliances. 

In a preceding assignment, you have covered motors and motor re­
pair. In this assignment, emphasis is placed upon the construction 
and operation of food mixers and sewing machines having variable speed 
motors along with factors involved in the service and repair of each. 

Assignments 

1. Read the references listed below, 
2. Prepare a chart of one appliance covered in this assignment 

showing the common troubles, causes, and solution to each 
and place in your notebook, 

3. Answer the questions below and turn in this assignment by 

References: 

B. Manly, How to Repair Electrical Appliances, pp, 175-188, 
C. Campbell, How to Repair X̂ ashincr Ma<̂ hines> Clothes Dryers, Re-

friqerators. Vacuum Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 46-49. 

E. Dctrr, How to Repair Small Appliances, pp. 34-36, 48-49. 

Questions; 

1. Describe the principle parts and their operation of an electric 
mixer. 

2. Explain the operation of an electric food mixer speed selector 
switch. 

3. How are mixer speeds varied? Describe how a three-speed drive 
gearing system works. 

4. Discuss where most troubles are encountered with an electric 
mixer, VThat is a remedy for each? 

5. Describe the working principle of a sewing machine foot control 
switch. VJhat is the most common difficulty with the sewing ma­
chine foot control? 
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6 . What are some of ..the mainj/feroubles. encountered with a sewing ma-

• chine? How can these be a'lî oided? 
^bij? . 

7, Discuss the importance of preventive maintenance. How is it ap­
plied to a. sewiiig. machine? ..:!/. 

.J.. 

8w Explain the disassembly procedure of a sewing machine- in the cor­
rect order. - , ' 

9^ lî at is a bobbin? What difficulties may occur from.the bobbin? 
... .Describe, what cleaning may be done to eliminate problems wdth the 
bobbin case. . : v -

10. What are some of.the problems caused.by using dull.needles? When 
should a needle be discarded? 

11. Explain the effects on stitching of equal and unequal tensions on 
upper and lower threads. What correction can be made.to. avoid un­
equal stitching? 

12. rDesgribe hpw. a bobbin.is rewound. 

13. What type of motor is best suited for a sewing machine? What 
driving mechanism is usually used on a sewing machine?-

X". 
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Assignment 
Sheet No, 13 

Covering 
Units 314-337 

ELECTRIC IRONERS 

Ironers today are most often found in commercial cleaning estab­
lishments* This device turns out a fast professional ironing job 
while the operator remains relaxed. 

There are many different types of electric ironers, some of which 
contain numerous parts^ both stationary and movable* These parts have 
(distinct functions to perform during the ironing process and must be 
understood by the appliance serviceman. He should also be familiar with 
the general ironer troubles, the possible causes of these, and the cor­
rections that will be needed. The appliance serviceman cannot and 
should not rely on his mechanical intuition in repairing these electri­
cal devices. 

In this assignment, yon will have an opportunity to study about 
the types of electric ironers, their construction and operation, and 
factors involved in service and repair of each. 

Assignment; 

1. Read the reference listed below, 
2, Answer the questions below and turn in this assignment by 

Reference; 

B, Manly, How to Repair Electrical Appliances, pp, 215-224, 

Questions; 

,1, Describe how the shoe is held against and released from the roll 
in an electric ironer. What is the purpose of the shoe? 

2. What is the eccentric wheel on an electric ironer? Describe its 
function, 

3. Explain how longer periods of pressing can be obtained between the 
shoe and the roll of an electric ironer. When is this usually de­
sired? 

4. What are some of the checks that can be made if the shoe fails to 
heat on an electric ironer? What are some remedies for each check? 

5. Explain what can be done to determine why the roll does not turn 
on an electric ironer, 

6. Describe the electrical system for the shoe, motor, and switches 
of an electric ironer, 

7. Discuss the procedure for replacing a heating element in an elec­
tric ironer, Vfliat special problems would you anticipate? 

8. Explain the procedure for replacing roll padding on an ironer. 
Describe the different materials necessary for padding on a roll 
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Assignment 
Sheet No. 14 
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Covering 
Units 338-358 

ELECTRIC GARBAGE DISPOSALS AND DISHWASHERS 

Garbage disposers are relatively new to. the long list of home 
electrical appliances.'"A 'few minutes operation of the disposal each 
day disposes unwanted^food scraps. This feature makes the disposer a 
very practical appliance and one that is increasing!.in popularity. 

Domestic types of electric dishwashers, are also new; however, they 
may be found in manj^'homes, today. V7ith the'modern.dishwashers of today, 
the pressing of a sitigle button will wash, rinse, and dry the dishes 
automatically. . .. -, 

A distinguishing feature of a good electrical appliance repairman 
is his widespread knowledge of .the many electrical appliances used tA*? 
day. .More, use is being made of the garbage, dispdsai and the dishwasher 
in hoiheg today. Therefore",' the serviceman should become familiar with 
these appliances in order to render the service required of him. He 
must have a knowledge, of the construction, operation, and repair of 
each of these appliance'^. \ 

In this assignment, you will have an opportunity to study about..- ; 
the various types of garbage disposers and electric; dishwashers,. In­
cluded in this will be a study of the constanictiofiv:' installation, opera­
tion, and repair of each. 

* • , . . . r •"* • 

Assicmment; -

1. Read the reference listed below. 
2. Prepare a step-by-step procedure for adjusting a staring 

switch on a 'garbage.disposer. .... ; c '•• -t'.. '' •• . 
3. After completing items 1 and 2, answer the questions below and 

turn the assignment in by ^. ... 

Reference: 

D, Tricomi, HoW t o Repair riajor.ig^ppliahces^ pp. 139-16.5. '.' 

Questions; 

1. Describe the principle of operation of a dishwasher. What are 
some of the different styles of dishwashers? 

2. Explain the functioning of an impeller-type dishwasher. What are 
the major components of this type dishwasher? Describe the func­
tion of each. 

3. What type of motor do most dishwashers employ? VJhat unique feature 
must this type of motor have? 

4. Discuss the function of a spray-arm circulating-pump dishwasher. 
How does it differ from the impeller-type? What are the advan­
tages and disadvantages of each? 

5. Describe the filtering system of a spray-arm dishwasher. 



6. Explain the wiring system for the impeller-type dishwasher. De­
scribe the changes that take place in the circuit when washers 
change operations. 

7. Discuss the wiring system for the spray-^rm dishwasher. What is 
the purpose of the solenoid-operated water inlet valve on this 
type of system? 

8. Describe the functional purpose of a dishwasher drain pump. 

9. Explain the principal parts and working principle of a detergent-
cup tripping mechanism. 

10. What are some of the most frequent washing complaints that will be 
encountered with a dishwasher? How can they be avoided or correcte 

11. What corrections need to be made when part of the cycle is omitted 
or shortened during a dishwashing operation? 

12. Explain the possible causes of trouble for dishes not djrying as 
they should in an automatic dishwasher. What adjustments should 
be made? 

13. What is the basic purpose of a garbage disposal unit? Describe 
its basic function. 

14. Describe the electrical system of a garbage disposal unit. Is any 
additional preparation electrically necessary to connect disposal 
unit into circuit? 

15. Discuss the installation procedures of a garbage disposal unit. 
What special consideration must be given in order to have effect­
ive operation? 

16. What are some of the causes of abnormal noise and vibration in a 
disposal unit? How may they be remedied? 

17. Discuss reasons for slow disposing of garbage. What are possible 
remedies? 

18. Explain the causes for erratic operation and/or disposal unit not 
starting. What are some remedies? 
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Assignment 
Sheet No. 15 

63 

Covering 
Units 359-362 

CONVENTIONAL WASHING'i-IACHINES 

Although automatic washers have increased in nun^ers in recent 
years, there are still more wsshers of the coriventionkl or non-auto­
matic type found in the homes in the United States; This is an import­
ant fact to the electrical appliance serviceman. 

Except for the electric motor and switch^ the service and repair 
of non-automatic washers consist primarily of adjustment and replace­
ment of mechanically operated parts, it is important for the service­
man to. understand the general principles by which these mechanisms 
work. With the aid of specific manufacturers*' service manuals, he can 
then perform the tasks necessary to keep the washer operating effi­
ciently. 

In this assignment, you will cover materials concerning the gener­
al operation of the conventional or non-automatic washers. Causes of 
washer troubles and factors involved in their adjustment and repair 
will be covered. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions belov/ and turn in this assignment by 

Reference; 

B. Manly, How to Repair Electrical Appliances, pp. •"1-9-9-215 

Questions; 

li- Describe the. principal parts of an electric washing "machine. 
What is the function of each?.; 

2. When both. agitator and wringer are disengaged and the belt or 
shaft cannot be moved, what possible troubles could exist in the 
transmission of a washing machine? How may this be corrected? 

3. What are some of the possible causes why a conventional washing 
machine wringer rolls will not turn? 

4. Describe some of the possible sources where noisy operation of/ 
parts would occur in a conventional washing machine. What are the 
remedies for the elimination of these noises? 

•5. Discuss the importance of lubrication of washing machines. How 
long will oil in transmissions last? What precautions should be 
considered when changing oil? What type of oil is specified? How 

•?:much is usually need'ed? ''. ' 

6. Describe the disassembly procedure for the transmission of a wash­
ing machine. When completely disassembled, what preventive main­
tenance can be given to shafts, bearings, etc., before reassem­
bling the unit? 
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Assignment 
Sheet No. 16 

Covering 
Units 363-391 

AUTOMATIC WASHER OPERATION AND SERVICE 

The automatic washer has found its way into a number of homes. It 
has taken much of the drudgery out of the chore of doing the family 
laundry and has released the housewife to perform other required tasks 
at the same time the laundary is being washed. 

Automatic washers are much more complicated than the non-automatic 
type, and hence, there is the possibility that more troubles are liable 
to occur. While there is a certain similarity in the construction and 
operation of all automatic washers, there are also differences in makes 
and differences in models of the same company. The appliance repairman 
must be familiar with the general operation of many machines and con­
sult specific manufacturers* manuals in order to make himself a compe­
tent repaiinnan of automatic washers. 

In this assignment, you will cover material that every washer ser­
viceman should know. The reference material is brief and general in 
nature. More specific information may be obtained by consulting manu­
facturers* manuals. 

Assignment; 

1. Read the references listed below. 
2. Prepare a short paper discussing the various methods used to 

regulate amount of water an automatic washer uses with short 
fill and regular fill levels. 

3. Answer the questions below and turn in this assignment by 

References; 

C. Campbell, How to Repair Washing Machines^ Clothes Dryers, Re­
frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 59-121. 

D. Tricomi, How to Repair Major Appliances, pp. 60-66, 76-101. 

Questions? 

1. Why is the automatic clothes washer so complicated? What are the 
functions it performs? 

2. Describe the functional operation of a single solenoid controlled 
off-on valve on an automatic washer; a double solenoid shut-off 
valve; and two-way valve. 

3. How does the water pump on an automatic washer receive its driving 
power? What purpose does a water pump serve? 

4. Discuss the purpose of filters in an automatic washer. VJhy are 
dispensers an important part of an automatic washer? 

5. Describe the various devices controlled by the electrical system 
on an automatic washer. 
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6. Explain how the pressure switch controls the fill level of an auto­
matic washer. What are the two basic types of fill switches? 

7. What is the recommended temperature for v/ater to produce a good 
wash? VJhy is this so iinportant? 

8. Describe some of the reasons v/hy water will not enter an automatic 
washing machine. How may these be r^iedied? 

9. Explain some causes for the motor of an automatic washing machine 
not to run. How can these be corrected? 

10. Discuss some of the causes for the autCHnatic washer agitator not 
to function. Give some solutions to each cause. 

11. Give some of the reasons why the spin cycle of an automatic washer 
fails to function. What corrections may apply? 

12. Describe how excessive vibration by the automatic washer can be 
avoided. 
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Assignment 
Sheet No. .17 

• r\ Covering 
Units 392-409 

AUTO^ -nic CLOTHES DRYERS 

To many persons, the automatic clothes dryer is as necessary to 
the modern home laundry as the_-washer itself. It completes, the laundry 
and makes it independent of the weather, day or night. Crowded living 
conditions have created a clothes drying problem for many families. 
This and other factors have made the clothes dryer a most desirable ap­
pliance to own and one which is used in many homes today. 

As with other appliances or mechanical devices, the. automatic 
clothes dryer will at times need servicing or repairing. Most general­
ly, these services will be performed in the owner's home. This neces­
sitates a thorough knowledge of dryer construction, operation, and re­
pair on the part of the serviceman. 

In this assignment, you will have an opportunity to study the vari­
ous types, construction, and operation of automatic clothes dryers and 
factors involved in servicing these appliances. 

Assignments 

1. Read the reference listed below. 
2. Escplain in a br 3f paper why it is necessary to provide an 

auxiliary fuse circuit for most dryers. Sketch a fuse circuit 
for a dryer; label the proper fuse designation for adequate 
service. 

3. Answer the questions below and turn in this assignment by 

Reference: 

D. Tricomi, How to Repair Major Appliances, pp. 102-108, 116-125. 

Questions s 

1. Describe the drying principle of an automatic clothes dryer. 

2. Discuss how the drying cycles of an automatic dryer are controlled. 
Can ^ey be changed easily? If so, how? 

3. How is the heat for drying produced in an electric dryer? What are 
the average watts used at 230 volts? 

4. Escplain the procedure for converting a 230-volt dryer to 115-volt 
operation. What is the purpose of doing this? 

5. Describe some of the reasons why a clothes dryer does not start? 
What are some remedies that can be applied? 

6. Explain why the motor of an electric dryer will run, but drum will 
not turn. 

7. Why would there be no heat in the drum of an electric dryer but 
the turns? How may this be corrected? 
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8, Discuss reasons for dryer not turning off. 

9. When the drying process is unusually slow, v/hat may be the causes? 
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Assignment 
Sheet No. 18 

Covering 
Units 410-413 

h 

THEORY OF ELECTRICAL REFRIGERATOR OPERATION 

Refrigerators are electrical appliances which are designed to keep 
food cool and to help prevent its spoilage. There are many kinds and 
types of electrical refrigerators. However, their primary purpose is to 
remove heat from the storage compartment. Therefore, the basic theory 
of refrigeration is about the same for all of them. 

The electrical appliance serviceman will be called upon to service 
refrigerators. In order to properly diagnose, to explain what is 
wrong to the customer, and to repair the refrigerator, it is very im­
portant that the electrical appliance service repairman has an under­
standing of the theory of refrigerator operation. 

In this assignment, you will have an opportunity to learn about 
the theory of refrigerator operation and, in turn, discover how this 
theory applies to the repair and servicing of refrigerators. 

Assignment; 

1. Read the references listed below. 
2. Inspect the condenser on a frigerator; note that when the re­

frigerator is running, the condenser appears to be giving off 
heat. Esqplain why you think this happens. 

3. Answer the questions below and turn in this assignment by 

References: 

B. Manly, How to Repair Electrical Appliances, pp. 225-231. 
D. Tricomi, How to Repair Major Appliances, pp. 18-26. 

Questions; 

1. Discuss the scientific principle of how heat is changed. What is 
cold? Describe the states of matter. 

2. What is a refrigerant? What type of refrigerant is most commonly 
used in refrigerators? 

3. What is evaporation? What is meant by sensible heat? What is 
latent heat? 

4. List the three stages of refrigerant in cooling tubes of a refrig­
erator. What causes the refrigerant to change? 

5. Describe the principal parts of a typical electric refrigerator. 
What is the function of each? 

6. Discuss what and how the bellows and bulb effect the operation of 
the switch in a control unit of a refrigerator. 

7. Explain the difference between a plate condenser and a gravity-
flow condenser in a refrigerator. What is a condenser? 
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8« How are foods cooled in the food ccsapartment of a refrigerator? 

VHiere are the warmest places in the food compartment? 

9. Describe some of the problems encountered with the conraressor unit 
of a refrigerator. 

10. What are some causes for the cabinet of a refrigerator to be too 
wairm? What corrections should be made? 

11. 

12. 

Why do foods sometimes not freeze in a freezer c<snpartment of a 
refrigerator? How may this be corrected? 

EJ^lainrWhy noisy operation would exist with an electric refriger­
ator. 

13. How may an excessive load on a refrigerator unit be lessened? 

14. Describe how patching of porcelain or enamel on a refrigerator can 
be done. 
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Assignment 
Sheet No. 19 

Covering 
Units 414-436 

ELECTRIC REFRIGERATOR COMPONENTS, REPAIR, AND SERVICING 

In most homes,.the electric refrigerator is considered ah essential 
electrical appliance. The refrigerator allows the housewife to pre­
serve, buy at times most convenient, and more efficiently use many 
perishable foods. 

Today's electrical refrigerators are almost trouble free and, be­
cause of this, many people-have become accustomed to depending on them 
all of the time. Therefore, when his refrigerator is in need of service 
or repair, the customer wants quick, efficient, and reliable attention 
to his problem. 

The electrical appliance serviceman should be thoroughly informed 
on the theory of refrigeration, refrigerator systems, their component 
parts, and a fundamental knowledge of basic refrigerator repair and ser­
vicing techniques if he is to do a good job. 

In this assignment, you will have an opportunity to study differ­
ent refrigerator systems, the various parts of these systems, and the 
symptoms of different types of refrigerator troiibles and the necessary 
procedures for diagnosing, servicing, and repairing them. 

Assignments 

1. Read the references listed below. 
2« Prepare a schematic diagram of a refrigerator unit showing 

and color coding all components. Indicate the refrigerant 
directional flow through each part. 

3. Answer the questions below and turn in tiis assignment by 

References: 

B. Manly, How to Repair Electrical Appliances, pp. 225-240. 
D. Tricomi, How to Repair Major Appliances, pp. 26-59. 

Questions; 

1. Discuss the function of the thermostat in controlling the com­
pressor cycling. How can the setting on the thermostat be changed? 

2. Describe how the freezer unit of a refrigerator is defrosted; 
nonautomatic type; automatic type. 

3. Explain the two-compartment cooling system of a refrigerator-
freezer combination. Does this type of unit have two evaporators? 

4. What is the function of a differential pressure-control valve of 
two-compartment cooling in a refrigerator? 

5. Describe the evaporator area method of cooling two compartments in 
a refrigerator unit. 
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6. Explain the cooling system in a refrigerator when the freezer com­
partment, is converted into an ordinary refrigerated section, 

?• Describe the electrical systfcir. of a refrigerator that runs on 
110-volt, 60-cycle^ single~phase alternating current, Wliat is the 
purpose of the voltage relay? Current relay? 

8. Discuss how performance checks can be made to determine the opera­
tion of an electric refrigerator, 

9. Explain the procedure for recharging a refrigeration system with 
refrigeraftt. What precautions are necessary? 

10. Describe some of the caxises for the refrigeration unit not to 
operate. "What can be done to remedy these causes? 

11. Explain why the defrosting cycle would not take place in a refrig­
erator unit. How can this be corrected? 

12. What are the causes of trouble when refrigerator unit runs con­
tinuously but the cabinet remains warm? Give the possible reme­
dies for this problem. 
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Assignment 
Sheet No. 20 

Covering 
Units 437-451 

1 

HOME FREEZERS 

An increasingly large number of families are using freezers in the 
home for storage of food. The convenience and economy of these food 
freezers have changed the eating habits of a large portion of our 
citizenry. 

The actual working of the freezer is similar to that of the re­
frigerator although lower temperatures are maintained. In most cases, 
there is a greater investment in the piece of equipment itself and its 
contents. 

In this assignment, you will learn those things that pertain to 
the servicing of home and farm freezers, along with information con­
cerning the properties of the frozen food. 

Assignments 

1. Read the reference listed belov/. 
2. Answer the questions belov/ and turn in this assignment by 

Reference; 

B. Manly, How to Repair Electrical Appliances, pp. 241-263. 

Questions; 

1. Discuss the importance of constant storage temperature in an 
electric home freezer. What happens when the freezing temperature 
varies? 

2. Describe the different types of cabinets used as home freezers. 

3. What are some of the more common complaints usually made by users 
of home freezers? 

4. Explain the methods of placing and attaching Evaporator Tubing to 
the liners of food compartments in home freezers. 

5. Describe the path of refrigerant through a system having separate 
compartments for freezing and for storage in home freezers. 

6. Discuss the electrical circuit as found in a home freezer. Should 
a freezer be connected to the same electric line that serves other 
electrically powered devices? If not, why not? 

7. What are some of the possible electrical troubles that might be 
encountered with a home freezer? 

8. How does a battery-operated freezer alarm system compare with an 
alarm system with which A-C line power is used to operate the 
signal? What are the advantages and disadvantages of each? 
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How might measurement of operating temperatures and pressures in a 
freezer provide rather definite clues to the kinds of trouble 
which may be present? 

« 

Whenever a freezer system is being examined and tested for causes 
of trouble, why should you make every effort to locate faults 
outside of the motor-compressor unit before replacing that unit? 

. ii 
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Assignment . 
Sheet No. 21 

Covering 
Units 452-460 

r AIR CONDITIONERS 

Air. conditioners are newly developed appliances which are designed 
to make people more comfortable by cooling and removing moisture from 
the air in homes, offices, stores, schools, and other buildings. 

In view of the importance of and demand for air conditioning, it 
is important that the electrical appliance serviceman know how to in­
stall and service air conditioners. 

In this assignment, you will have an opportunity to learn about 
the theory, function, and operation of air conditioners. You will also 
study about installing and servicing air conditioners. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 

References; 

C. Campbell, How to Repair Washing Machines, Clothes Dryers, Re­
frigerators. Vacuiam Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 122-130. 

D. Tricomi, How to Repair Major Appliances, pp. 166-193. 

Questions; 

1. Describe the refrigeration system in a typical room air condition­
er. Explain briefly what happens to the warm air in the room. 
Does xh.^ cooled air have less moisture than the warm air? If so, 
what happens to the moisture? 

2. Discuss the typical electrical system in an air conditioner. What 
is the function of the thermostat? 

3. Describe the power supply and capacity of a typical room air con­
ditioner. What is meant by BTU? How many BTU's would a half-ton 
air conditioner repre.sent? 

4. Explain the cooling phase of the heat-pump air conditioner. Why 
is it important that de-icer be introduced into such a system? 

5. What two things are of uppermost importance when installing an 
air conditioner? 

6. Describe the heating phase of the heat-pump air conditioner. 

7. Explain the de-icing phase of the heat-pump air conditioner. 

8. Discuss the installation procedure for an air conditioner in a; 
double-hung window construction; casement window; transom instal­
lations; and through-the-wall installation. Explain the advan­
tages and disadvantages of each. 
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9. Describe the procedure for evacuating a system in an air condi­

tioner. 

10. What are some possible causes for the compressor and fan motor not 
to run on an air conditioner? What checks may be made to deter­
mine the possible causes? 

11. Discuss some reasons for a fan to run but compressor not to func­
tion on an air conditioner. 

12. What are some cau5=?es for noisy operation of an air condition sys­
tem? How may each be eliminated? 

13. Why would there be insufficient cooling by an air conditioner? 
Explain how to correct this. 

14. Discuss what causes excessive sweating on the suction line of a 
room air conditioner. 
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VT 002 050 
Chef, A Course of Study, Designed for Cooperative Part-Time 
Students Employed in Food Service Establishments, 

Karnes, James B. 
Missouri Univ., Columbia, Dept. of 
Missouri State Dept. of Education, 
Pub Date - Jan64 
MF AVAILABLE IN VT-ERIC SET 124p, 

Industrial Education 
Jefferson City 

CURRICULUM, '̂FOOD, *C00KS, *STUDY GUIDES, nRADE AND INDUSTRIAL 
EDUCATION, 'VCOOPERATIVE EDUCATION, GRADE 11, GRADE 12, 

This study guide is for use by junior and senior high school 
students in preparatory programs for the vocation of chef. It was 
developed by an advisory consultant and research assistants at the 
local and state levels and has been field tested and revised 
periodically. Twenty-one assignment sheets, each containing 
information, assignment, references, and questions, cover 97 units 
in the subject areas--(l) The Chef, (2) Operation and Care of 
Equipment and Facilities, (3) Selection and Preparation of Food, 
and (4) Organization, Planning, and Purchasing. A two-column 
analysis form correlates what the worker should be able to do and 
what the worker should know. This material is to be used by 
individual students under teacher supervision for 180 hours. A 
bibliography of references and self evaluation forms are included. 
An ansvi/er key (VT 002 051) is available for 50 cents. This document 
is available for $1.50 from Industrial Education, 103 Industrial 
Education Building, University of Missouri, Columbia, Missouri 
65201. (FP) 
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Institutions Magazine, The Professional Chef, Institutions 
Magazine, 1801 Prairie Avenue, Chicago 16, Illinois, 1963, 
$7.50 (also available are 100 color slides covering the main 
entrees at 50? each). (19)** 
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^•^•i^&sis^ 



iMM*^.^ m mmmmmm 
1 
^ 

FOREVi/ORD 

This course of study consisting of an analysis of CHEF 
together with assignment sheets covering the related(occupational) 
information to be taught by the school, has been prepared for 
teaching chefs on an individual basis in cooperative part-time 
programs. 

The original course of study was prepared by Mr. Robert F, 
Shrader, formerly Research Assistant in Indi^stricI EuJcation, 
University of Missouri. This revision was prepat>::d by Mr, Jack 
Kirby, Research Assistant in Industrial Education, University of 
Missouri• 

We wish to acknowledge our indebtedness to Dr. H- H. London, 
Professor of Industrial Education, University of Missouri, for the 
direction and administration of the Curriculum Materials Laboratory 
in which this material was prepared, and to Mr. James B. Karaes, 
Instructor in Industrial Education, University of Missouri, who 
supervised the preparation of this manual and edited the manuscript. 
We wish to acknowledge the assistance of Dr. Pauline Garrett, 
Associate Professor of Home Economics, and Dr. John M. Welch, 
Professor of Agricultural Economics, both of the University of 
Missouri, for their consultation and advice. Credit is due Dr. 
H. Pat Wardlaw, Assistant Commissioner of Education, Mr. Merton 
C. t^eeler. Director of Industrial Education, and to other staff 
members for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is a 
part • 

HUBERT t-WIEELER 

Ccî u'tissioner of Education 

January, 1964 

600 

July, 1965 (Reprint) 
500 

Reprint 
June, 1955 
Gi 100 
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INTRODUCTION 

In preparing this course of study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 

1. Mastery of the practical job skills and procedures 
performed by the worker in the occupation. 

2. Comprehension of the technical and related information 
basic to an intelligent understanding and practice of 
the occupation. 

3. Development of those personal-social traits which are 
essential for the successful worker. 

The first group of these "learning units"—the job skills and 
procedures—^has been arranged in the analysis under the heading of 
"Job Training." The second group of learning units—the technical 
and related information—has been arranged under the heading of 
"Related Information." And the third group—the personal-social 
traits—^has been listed under "Personal-Social Traits Essential for 
the Chef" in the introductory section addressed to the student. 

In a cooperative educational program it is necessary for both 
cooperating agencies—the school and the employer—to understand 
clearly just what each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedures of an occupation can best be learned 
through supervised work on the job. Experience has shown also that 
the school can best teach most of the technical and related occupa­
tional information needed by young student-workers. This division 
of responsibility has been made in the arrangement of the course of 
study; that is, it is expected that the student-worker will master 
the job skills and procedures through practical work on the job 
under the immediate supervision of the employer, and that he will 
receive instruction in related occupational information in the 
school under the direction of the coordinator. 

Skills and related information are matters for direct instruction, 
but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as well 
as the home* must assume responsibility for developing in the 
student-worker those habits, attitudes and character traits which 
are essential for success in his occupation and in life. Both the 
employer and the school should be constantly on the alert to see 
tliat he does not practice habits and exhibit character traits detri­
mental to his success. 
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Since the coordinator's c-l'S'ss will be made up of fifteen or 
more students, each differing from the other significantly, studying 
a dozen or more occupations which differ markedly in their require­
ments, it follows that it will, he impossible for him to teach, 
through the cjroup method, the: occupational information which relates 
to the specific job of each stuident-worker. In order to be effective, 
this type of instruction must be individuaJ-ized. There is, of 
course, some related information, such as occupational health and 
safety, workmen's compensation, wage-hour laws, fair labor standards, 
unemployment compensation, and the like, which is of common, interest 
and concern to all student-workers, and may be effectively taught 
by the group method. But if the coordinator is to make a real 
contribution to the in-service vocational education of his ,students, 
he must devote a major portion of his classroom instruction to 
content which deals specifically with the work of each boy and girl 
enrolled• 

With this requirement in mind, and in order to facilitate 
individual instruction, these assignment sheets have been prepared. 
Each contains certain record data as to number and range of units 
covered, introductory paragraphs designed to develop interest, ex- . 
plain the importance of the assignment, and to convey to the student 
what he is expected to learn, specific assignments including reading, 
learn activities and a series of objective-type questions designed 
to check his attainment. 

Obviously, it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the 
job. This means that the two phases of the student-worker's train­
ing should parallel each other in. a progressive manner. The co­
ordinator will find the assignment sheets well adapted to this end. 
He can select from day to day the assignment which covers the in­
formational units related to the work being done on the job.. With 
this arrangement, the coordinator will become, during a major 
portion of his classroom time, a supervising study and helping 
teacher. 

In selecting books for the course, an effort has been made to 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these 
books be secured and kept in the coordinator's classroom for ready 
use by the student. 

The answer-key which is available as a separate manual, has 
been prepared to enable the coordinator to score quickly the 
objective tests which are a part of each assignment sheet. This 
key gives the correct answers to the questions, as well as the 
reference and the page on which each answer can be found. The 
answer key should be kept in the coordinator's possession. 
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TO THE STUDENT-WORKER 

field of restaurant Each year many young people enter the 
occupations of which the chef is one type. Tlie chef in a res­
taurant is responsible for the preparation of food in large quan­
tities. The skills required and the types of preparation vary with 
the size and type of establishment. 

The art of gracious food preparation is one of the oldest and 
most respected of occupations. The standard of living in this 
country has made it possible for increasingly large numbers of 
people to eat somewhere other than at home* Whether from choice or 
from necessity, this situation demands good eating houses and res­
taurants. Many of the people who eat away from home choose an 
establishment by physical appearance alone? but few people return 
to any particular place unless the food is nourishing, attractive, 
tasty, and served in ample portions. 

This course of study will consider, but not preclude, only 
the normal duties of a head cook, and not all the administrative 
possibilities that could develop over a period of time due to any 
particular ability or resourcefulness of the individual. 

Personal Qualifications of the Chef 

The type of work performed by the chef demands someone who 
is dedicated to the job and one who is highly concerned with the 
satisfaction, health, and welfare of all with whom contact is made. 

Among the personal-social traits essential for the chef are 
the following: 

Professional Attitude. Professionalism is revealed by the sincerity 
with which the chef promotes the welfare of and interest in his 
profession. 

Intelligence. Average or above intelligence is desirable for 
successful performance. 

Responsibility. The chef must know the responsibilities of his 
job and perform them to the best of his ability at all times. 

Dependability. The chef should be punctual, regular in his work 
habits and do his work well. 

Health. The job of chef requires a person who is healthy and 
practices and promotes good health habits. 

Courtesy and Friendliness. A chef should be courteous and polite 
in all situations. He should have friendliness ari a spirit of 
cooperation toward all those with whom he comes in contact. 
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.Precision and Accuracy. The health and welfare of many debend on 
x:ne precision and accuracy with vmich th<3 chef performs his work. 

Appearanro. it Is essential that the chef be suitably dressed, 
^ ™ ^ ^ 2V^^y ^^^9^ 3"^ generally well-groomed in this field of food 
preparation and service. 
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REFERENCES FOR THE CHEF 

A. 

B. 

a?he Culinary Institute of America/ Inc. and the Editors of 
Institutions Magazine/ The Professional Chef/ Institutions 
Magazine/ 1801 Prairie Avenue/ Chicago 16/ Illinois/ 1963/ 
$7.50 (also available are 100 color slides covering the main 
entrees at 50<: each). (19)** 

American Home Economics Association/ Handbook of Food Preparation/ 
1600 Twentieth Street/ N.W., Washington 9/ D.C./ 1962, 50<:. 

(8) 

C. Smith/ E. Evelyn/ A Handbook on Quantity Food Management/ 
Burgess Publishing Company/ Minneapolis/ Minnesota/ 1957, 
$3.50.* (8) 

D. Division of Health of Missouri, Bureau of Food and Drug 
Inspection/ Sanitation Laws^ E 6.12 Rev. 3/58/ Jefferson City/ 
Missouri/ free. (1) 

E. Sealtest Foods/ Know Your Job/ Sealtest Foods/ Sales and 
Advertising Department/ 260 Madison Avenue/ New York 16/ 
New York, 1948/ 35*. (1) 

* Subject to educational discount. 
** Frequency of use in assignments. 

NOTE: Reference "D" is similar to the publication listed below. 
It may be desirable to substitute the one listed below for 
reference "D/" particularly for use outside the state of 
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ANALYSIS OP CHEF 

JOB TRAINING: What the Assign. RELATED INFORMATION: V/hat 
Worker Should Be Able To Do No. -̂ he Worker Should Know 

2. Anticipate needs of 
clientele 

TheChef 

4. Anticipate the desires 
of customers 

5. Maintain cleanliness 

6. Carry out duties and 
responsibilities 

7. Cooperate and work with 
others 

8. Be ethical in dealing 
with others 

9. Maintain physical fitness 
and personal appearance 

1 

1 

2 

2 

2 

2 

2 

2 

1. Factors in history that 
have influenced eating 
habits 

2. Social and economic 
welfare effects on 
food consumption 

3. How food and eating 
habits change 

4. Why people eat away 
from home 

5. Personal health and 
appearance 

6. Duties and responsi­
bilities of the chef 

7. Importance of good re­
lationships with others 

8. Essential ethical and 
personal qualities 

9. Personal appearance 
and health 

10. Essential training and 
experience 

Operation and Care of Ecfuipment and Facilities 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

control and improve 
sequence of operations 

Identify kinds of cooking 
utensils 

clean various tools 

TO sharpen and adjust 
tools and equipment 
Safely handle tools 

Safely operace equip­
ment 
Wash utensils by hand 

12. 

3 

3 

3 

3 

3 
4 

13 

14 

15 

16 

17 
18 

11. VJhen equipment and 
facilities contribute 
best to operations 
Various tools and equip­
ment for efficient 
operation 

13. Knowledge of cleaning 
procedures 
Maintenance of utensils 
and equipment 
Potentially dangerous 
situations 
Dangerous aspects of 
machines 
Detergents and soaps 
Importance of cleanli­
ness 
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JOB TRAINING: What the 
Worker Should Be Able To Do 

• i i i i > I I t . 

A s s i g n . 
No. 

RELATED INFORMATION: What 
the Worker Should Know 

19. Handle food in a sanitary 
manner 

20, Maintain clean facilities 

4 

4 

4 
4 

19. 

20. 

21. 
22. 

Factors to consider in 
the handling of food 
Sanitary facilities and 
cleaning procedures 
Sanitation standards 
Laws and regulations 
governing food estab­
lishments. 

23. 

26. 

27. 

28. 
29. 
30. 
31. 
32. 

34. 

35. 

Selection and Preparation of Food 

Select beef, pork, and 
mutton 

Follow correct timing 
and temperatures 
Prepare beef for cooking 

Prepare pork for cooking 
Prepare mutton for cooking 
Cook beef and beef dishes 
Cook pork and pork dishes 
Cook mutton 

Prepare seafood for 
cooking 
Cook seafood 

5 
5 
6 

37. Prepare poultry and game 

23 

24 
25 
26 

27 

33. 

34. 

38. 
39. 

40. 
41. 
42. 

43. 

44. 

45. 

46. 
47. 

cook poultry and game 
Make special sauces 

Make gravy 
Properly season foods 
Select correct fats and 
oils 
Cook with fats and oils 

Select dairy products 

Prepare fresh milk for 
use 
Cook with milk 
Cook with cheese 

9 

9 
10 

10 

11 

11 

39. 

41, 
42. 

43. 

44. 

45. 

Selection procedures 
for meats 
Grades of meat 
Sources of meat 
Timing and temperature 
control methods 
Methods of preparing 
and cooking meats 

Kinds and sources of 
seafoods 
Methods of preparing 
seafoods 

8 

8 

36, 

37. 

Types of poultry and 
game 
Methods of preparing 
poultry and game 

Kinds and uses of 
sauces, gravies, and 
condiments 

Types of food seasonings 
Types of cooking fats 
and oils 
Methods of cooking with 
fats and oils 
Selection of dairy 
products 
Methods of preparing 
milk and dairy products 
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JOB TRAlNINGi VThat the 
Worker S^QHI/J PO t̂)ie TO DO 

Assign. REIAT5D ISPORSIATIONt What 
Not the T-̂ orker Should IQiow ^ 

48. Substitute dry and 
condensed milk pro­
ducts 

49. Prepare cooked cereals 

50. Serve dry cereals 
51. Cook with eggs 

52. Cook eggs 
53. Prepare appetizers 

54. Prepare soups and soup 
stock 

55. Make sandwiches 
56. Cat sandwiches 
57. Select fresh and canned 

fruits 
58. Prepare fresh fruits for 

table use 
59. Cook fruit for sauce, 

fillers, and combination 
dishes 

60. Select fresh and canned 
vegetables 

61. Clean vegetables 

62. Cut and prepare vege­
tables 

63. Cook vegetables 
64. Combine vegetables 

66. 

67. 

68. 

70. 
71. 
72. 

73. 
74. 

75. 

76. 

Prepare salad materials 

Make up salads 

Make salad dressings 

Prepare flour mixes 
Bake flour mixes 
Prepare and cook paste 
products 
Prepare and cook rice 
Prepare frozen and fruit 
desserts 
Prepare pies, pastries 
and cakes 
Bake pies/ pastries, 
and cakes 

12 

12 

13 

13 

14 

15 

15 

49. Cereals and breakfast 
dishes 

51- Uses of eggs in food 
preparation 

53- Types of appetizers and 
soups 

55. Types of sandwiches 

57- Kinds, selection, and 
characteristics of fruits 

60. 

61. 

16 

16 

16 

17 
17 
17 
17 

18 

18 

18 

65 

66 

67 

69 
70 
71 
72 

74, 

75, 

76, 

Kinds, selection, and 
characteristics of vege­
tables 
Methods of using and cook­
ing vegetables 

Types and varieties of 
salads 
Methods of preparing 
salads 
Types and uses of salad 
dressings 
Types of flour 
Types of flour mixes 
Types of leavening agents 
Types of paste products 

Types of frozen and fruit 
desserts 
Types of pies, pastries, 
and cakes 
Types of beverages 
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"cr̂ B TRAINING: What the 
Worker Should nc^ Able To Do Assign. RELATED INFORMATION: What 

^Q« ^he Worker Should Know 

77. Prepare hot beverages 

78. Prepare cold beverages 

19 77. Methods of preparing 
beverages 

79 

80, 

81, 
82, 
83, 

85. 

Organization/ Planning* and 

20 79. 

90. 

91. 

92. 

93. 

95. 

96. 

97. 

Consider nutritional 
needs in planning 
Follow acceptable plan­
ning 
Plan acceptable menus 
Caiculots food costs 
Standardize and write 
recipes 

Follow establishment 
purchasing policies 

Formulate and place 
orders 
Organize and supervise 
kitchen activities 
Prepare products for 
storage 
Control humidity and 
ten5)erature for storage 

21 

V7ork efficiently 21 

Handle food economically 21 

Prepare and use leftovers 21 

Purchasing 

Nutritional needs 

20 80. Principles of menu planning 

Convert recipes 
Food cost methods 
Construction of recipes 

Standardized recipes 
Policies and procedures 
in food purchasing 
Buying guides for food 
products 
Sources and supply 
Seasonal purchasing 
Quantity purchasing 
Quality/ size/ and grades 

20 91. Kitchen organization 

21 92. Methods of storage 

20 
20 
20 

20 
20 

20 

20 
20 
20 
20 

8 1 . 
8 2 . 
8 3 . 

8 4 . 
8 5 . 

8 6 . 

8 7 . 
8 8 . 
8 9 . 
9 0 . 

94. 

95. 

96. 

Receiving/ storing/ and 
preservation of purchased 
foods 
Methods of work simplifi­
cation 
Standard proportions and 
servings 
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Assignment Covering 
Sheet NO, 1 Units 1-4 

THE EXPANDING FIELD OF FOOD PREPARATION 

The social and economic welfare and standard of living of the 
people of a country are closely tied together. This is true in 
America.- and has great implications for the art of food preparation. 

In order to be an efficient and well-informed chef/ it is well 
to know some of the eating habits and customs of people. Also, it 
is well to know how these hab.'js have changed in recent years. 

In this unit you will have an opportunity to become acquainted 
with the background of food preparation and get a look at many of the 
food service occupations. 

Assicmment; 

1. Read the references listed below. 
2. Check in the school library for source material and write 

a very brief history of man's eating habits up to the 
present time. 

3. Answer the questions below, and turn in this assignment 
by . 

References; 

A. The Culinary Institute of America, The Professional Chef, 
pp. 2-4. 

I. Information Sheet No. 1, "Food." 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the "T." If it is false, 
draw a circle around the letter "F." 

T F 1. In large establishments, it is quite possible to become a 
specialist in a certain area of food service. 

T F 2. The chef usually has not performed any other food service 
duties. 

T F 3. Food, or lack of food, has determined destinies of nations. 

T F 4. The earliest known trade, or barter, was in food. 

T F 5. Food transportation is local business or hauling. 

0? F 6. There are no people left who still get all of their food 
by depending on nature. 
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T F 

T F 

7. 

8. 

The kind of food people eat depends to a large extent on 
what kind of food they grow. 

The religion of some people influences the choice of 
foods they eat. 

1 ! 

T 
1 j 

1 T 
1 

T 

F 

F 

P 

F 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

T F 9. Moslems eat pork but never eat beef. 

Araer*' ,ans have not borrowed eating customs from others, 
but i^rganized a unique set of their own. 

The idea of the "chafing-dish" comes from the Africans. 

Arabs use only the left hand for dipping food. 

People in warm-climate countries are the ones that tend 
to eat outside more. 

Completion 

Directions; Pill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A person v/ith little or no training in food service may start out 
as a . 

2. One of man's oldest occupations is the hunt for [ . 

3. 

5 

6. 

7. 

8. 

9. 

10. 

11. 

New ways of preparing food by primitive people were advanced 
after the discovery of . 

City dwellers depend solely on 
for almost everything they eat. 

When man learned to make weapons, he also found he could kill 
larger and . 

Western civilization had a great start in 
years ago. 

about 

One of the reasons for the expanding of the Greek and Roman 
Empires was the search for ' . 

History usually credits the Romans as the first people to set 
out beds. 

• was discovered accidentally ih the search for 
food by the Spaniards 

countries usually eat the food they have, while 
countries may import a more v^^ried diet. 

In some countries the people eat as many as 
meals per day. 

regular 
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12. The French people usually breakfast on a 
. o r •• 

and 

13. The English people like 
their breakfast. 

14. Pancakes are usually considered an 
dish. 

and for 

breakfast 

Listing 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1. The different titles that a chef may have are: 

(A) (D) 

(B) (E) 

(C) 

2. Early man found that from domesticated animals he could have: 

(A) (C) 

(B) 

3 . The landing i n America brought d i s covery o f such new foods as: 

(A) ; (E) 

(B) (F) 

(C) (G) 

(D) 

4. Although they seem repulsive to people in this country, some 
people eat such odd things as: 

(A) 

(B) 

(C) 

(D) 
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Information 
Sheet No. 1 

FOOD 

If a person who lived in the Middle Ages could come to life 
againf he would find the common American grocery store one of the 
most wonderful things in the modern world. The grocery store is the 
latest stage in man's oldest occupation—the hunt for food. 

Every living thing—plant# animal or human being—must have food 
to live- Abundance or lack of food has for centuries influenced the 
destinies of nations. People hungry are people dissatisfied. The 
United States has made its biggest bid for friendship throughout the 
world by sending food to foreign countries. 

Our earliest known trade was in food. The first men ate only 
what they found and prepared for themselves. But after so long a 
time they found that they could exchange food v/ith their neighbors. 
After the discovery of fire# new ways of preparing food were dis­
covered and this, no doubt, started the exchange of "recipes" or 
various methods of preparing the same foods. Then, as people began 
to travel from one country to another, they found that foods would 
grow in one place, but not in another. And so began another type of 
barter. Today, millions of people earn their living by processing 
or distributing food in such industries as dairies, mills, packing 
plants and canneries. The greatest business of our transportation 
networks is the carrying of food. Through this great network ex­
change, we can drink tea from India and coffee from Brazil. We can 
have sugar from Puerto Rico, spices from the Orient, and all of the 
foods that grow in various sections of our own U. S. Millions of 
town and city dwellers depend solely on food stores for everything 
they eat. All of their food must be processed and delivered to the 
stores for their purchasing. 

Food Through the Ages 

Primitive man ate what food he could find. There are still 
people in the jungles of Africa and South America v/ho live in the 
same manner. They depend entirely on nature to supply their needs. 
However, successive discoveries have given us our present system. 
Man first discovered how to make weapons. Thus, he could kill 
larger animals and fish. Then he discovered fire and how to make 
pots in v^ich to cook food. Then he learned that he could partly 
control his food supply by scratching the ground and planting seeds, 
and that they would grow food for him. Then he learned that he 
could domesticate animals to work for him, and that animals supplied 
him with milk and meat. Such discoveries caused man to settle in 
one place and develop his own land. This is the beginning of modern 
civilization, of communities living together, of the developing of 
towns and of nations. 

Western civilization was born about 6,000 years ago in Egypt. 
The yearly flood waters of the Nile left behind much rich soil. The 
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warm climate meant that farmers could grow crops all year round—and 
this was the basic reason for Egypt's being the first great Western 
civilization. The Egyptians learned to roast and charcoal-broil meat. 
They learned the art of preserving food in brine/ and of smoking and 
salting meat. 

Other great centers of civilization developed different kinds 
of food- The ancient Hebrews in the Holy Land lived much more simply 
on grain/ vegetables and rice. Bread was made from barley/ lentils 
or beanS/ and baked in tiny loaves. A favorite food was a thick 
soup of lentils or beanS/ called pottage. The Bible tells us that 
Esau sold his birthright to his brother Jacob for a mess of pottage. 

The foods of the early Greeks and Romans were sea foods and the 
meats of tamed animals, with porridge, flat round loaves of bread/ 
figs and olives. They developed olive oil and later grew grapes and 
learned to make wine. One of the main reasons for the growth of the 
Greek and Roman empires was the shortage of food in the homeland. 
They learned to bring back delicacies from other lands and to raise 
these new foods at home. The Romans were the first to set out oyster 
beds. They grew fish in ponds and learned to use new meats and nuts. 

America was discovered in the search for food. A route to 
India was sought so that spices could be brought back to Spain for 
preserving meats. Their landing in America by mistake brought them 
many new food adventures—such as maize, potatoes, sweet potatoes/ 
pumpkins, squash/ tomatoes and pineapples. 

Today most of the foods of the world are shared by all civi­
lized countries. Each region of the world has its own special food 
which it grows in abundance and sells to other parts of the world in 
order to have food from all over the world. 

However/ the kind of food a people eat depends to a large ex­
tent on what kind of food they grow. Poor countries usually eat the 
food they have/ and richer countries can buy more food from other 
lands and so have a more varied diet. 

People of different countries do not always agree on what i^ 
good food. Some people eat lizards, beetles/ grasshoppers, the eyes 
of fish, and foods that seem repulsive to us. Also/ people of dif­
ferent locales prepare the same food differently. The French make 
coffee by the drip method, while in Sweden a big pot of coffee is 
kept hot and black on the stove all day/ and Turkish coffee is served 
black and very thick. 

Religion and food have always been closely connected in the 
lives of people. Most religions thank their Gods for food. Many 
religions have food laws which do not allow their followers to eat 
c£. " in foods. Buddhist will not .eat meat; the cow is sacred in 
Inditi/ and beef is seldom eaten there. Moslems do not eat pork. 
Orthodox Jewish food laws forbid the eating of pork/ scaleless fish 
such as oysters and catfish/ and wild animals such as deer/ and they 
eat only the forequarters of domesticated animals. The animals must 
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be killed in a certain way to be regarded as clean. Other religions 
forbid the eating of certain foods on certain days. 

Each country has its own ways and manners of eating. In Europe 
and America people eat at tables and use separate plates, with a 
knife and fork; Arabs dip their food out of a central bowl using only 
the left hand; Chinese and Japanese eat with chopsticks; and primi­
tive people eat with their fingers. On some tropical islands, large 
leaves are used as plates. Orientals sit on the floor and eat from 
low tables. Many people in tropical or warm climsues prefer eating 
outdoors. Some countries eat two or three meals a day, but others 
eat as many as five. 

Americans are great borrowers of customs from other lands, 
especially since World War II, when soldiers were in countries all 
over the world and observed and brought home new ideas in eating. 
The French prepare food in chafing dishes at the table, and this is 
now a prevalent custom in our country. We eat outside more, as the 
Latin Americans do; we use bamboo place mats and Oriental-flavored 
dishes in the style of the Chinese and Japanese; and we borrov/ our 
breakfast habits from several countries. It is the French who have 
a roll and coffee or hot chocolate; the people of the Netherlands eat 
cereals such as oats, wheat and barley; the English like meat and 
eggs; and the Syrians alv/ays include fruit in their breakfast. Pan­
cakes seem typically American, but the Mexicans start the day with 
sweet bread and tortillas, which are corn cakes. 



iRiliPiliWP iPnHi! mmmmiimmmmmmmmmmmmmmmmmmimm^K^mm warmiKf^B* 

19 

Assignment 
Sheet No. 2 

Covering 
Units 5-10 

PERSONAL REQUIREMENTS 

The success or failure of any project depends primarily upon 
the individual involved. His abilities and personality will govern 
the degree of success or failure that will result. 

The modern chef has a variety of duties and therefore needs 
numerous talents and abilities. Aptitude, initiative, training, and 
personal health habits will have a definite influence on the work of 
the chef. The amount of education and past experience will also have 
a bearing on how well a chef will get along with his work. 

In this unit you will learn of some of the desirable character­
istics that are necessary for success in the food preparation field. 

Assicmment; 

1. Read the references lis ted. be low. 
2. Interview your employer and secure information on the 

following: (a) how he received his training, (b) personal 
qualities necessary, (c) technical requirements, (d) 
opportunities for the future, and (e) financial remuner--. 
ation. Do his answers sound similar to your own plans? 

3. Answer the questions below and turn in this assignment 
by . 

References; 

A. The Culinary Institute of America, The Professional Chef, 
pp. 1, 4-5. 

C. Smith, A Handbook on Quantity Food Management, pp. 209-211. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. The chef is usually in the kitchen and therefore, his 
personal appearance is not important. 

T Fi 2. A good chef must have average or above average intelligence. 

I F 3. A good chef needs to be physically strong and well 
coordinated. 

T F 4. Todays chef is expected to be a good leader and organizer. 

T F 5. Dirt under the fingernails is in such small amounts that 
it requires no attention. 
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T F 

T F 

T F 

6. A physical examination for" a communicable disease is 
usually unnecessary because the chef does not come in 
contact with other people very often. 

7. Past work experience can be important in work as a chef. 

8. The opportunity to be creative no longer presents itself 
in chef's work. 

T F 9. A chef's duties are concerned only with preparing the 
food. 

T F 10. This is one area where pride of workmanship is not very 
important. 

T F 11. Formal education is of little help in work as a chef. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Assurance that instructions are being follov/ed and good habits 
have been developed can be accomplished by . 

2. Usually there is a definite relation between wages and 
of work. 

3. On-the-job training is essential to all workers, but 
and past experience are decided assets» 

4. The manager should know the v/orker's qualifications so as to 
best fit him for the . 

5. Sometimes it is best to start from the beginning in a line of 
work than have to unlearn v/ork habits. 

6. The worker should be shown around the plant to give him some 
idea of his part of the enterprise. 

7. Good morale is important for the worker so he can get along 
with other workers. 

Listing 

Directions: List the items called for in each of the following. 
Select your ansv/ers carefully. 

1. The orientation of a worker can be helped by: 

(A) 

(B) 

(C) 

(D) 
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2. 

3. 

Training for an operation should be accomplished byt 

(A) 

(B) 

(C) 

(D) 

(E) 

In addition to actual cooKing of food the chef, or head cook, 
may supervise or participate in: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
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Assignment 
Sheet No. 3 

Covering 
Units 11-17 

CARE AND OPERATION OF KITCHEN EQUIPMENT 

Care and operation of kitchen equipment in an eating establish­
ment is a very important p^rt of the workers' duties. This equipment 
can save time and money as well as make your job easier when it 
functions correctly. A breakdown through neglect can be costly for 
the managciTient and disrupting to the kitchen schedule. 

There are hazards involved with improperly functioning equipment 
as well as delays. A dull or misaligned unit can contribute directly 
or indirectly to accidentso 

In this unit you will learn some of the more desirable practices 
concerning equipment care and operation. 

Assignment; 

1. Read the references listed below. 
2. List and write a brief description and function of the 

equipment found in the kitchen at your work station. 
3. Construct a flow chart as it now applies to your 

establishment. Could this be made more efficient in 
the food handling process? 

4. Answer the questions below and turn in this assignment 
by . 

References; 

A. The Culinary Institute of America* The Professional Chef, 
pp. 8-12. 

C. Smith, A Handbook on Quantity Food Management/ pp. 97-110, 
190-191. 

Questions; 

True-FaIse 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Modern equipment is expected by customers, so therefore 
all of it should be out front where it can be seen. 

T F 2. Logical arrangement of machines is important for sequence 
of operations. 

T F 3. It is not desirable for food workers to help plan a work 
area since architects have been trained for all types of 
planning. 
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T P 4. 

T P 5. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

T P 18. 

T P 19 

There is no logical order for receiving, storage, service-
and preparation of food as long as they are convenient. 

A machine should always bs a large size to allow for 
future expansion 

Need for a machine should be established before purchasing. 

A slicing machine can help with standardization of portions. 

A slicing icachine is always a time saving device. 

Time taken to sharpen a machine will usually pay in the 
long run. 

Machines can contribute to work sis!$>iification. 

The use of the proper size machine will result in efficient 
operation. 

Volume of food is unaffected by power-driven machines. 

The quality of food is unaffected by power-driven laachines. 

Nutritive values are sometimes better maintained ̂ ^̂ en 
pov/er-driven machines are used. 

Most power-driven machinery needs nothing bat periodic 
cleaning. 

Instructions should be given and the worker should 
observe before he is allowed to operate any equipn^nt. 

Vegetable peelers should run just long enou^ to remove 
skins. 

Vegetable peelers will do an excellent and economical job 
on any size or shape vegetable-

The biggest advantage of a coffee urn is that coffee can 
be kept warm for hours. 

T P 20. Steam cooking, even when properly done, is detrimental 
on nutrients and color. 

T P 21. A spoon is recommended for stirring or ^^ipping. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. To efficiently use modern food machines, good floor 
is needed. 
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2. 

3. 

5. 

6. 

13. 

14. 

15. 

If quantity food production is to be efficient, the arrangement 
should be planned for good ^ and ,. 

All work should have logical sequence with no 
steps. 

Correct use of machines will eliminate 

of 

of 
and allow more time for high quality and finesse 

There should be a for any machine purchase 

Small quantity in a large machine very often results in an 
,̂ product. 

7. Beyond saving work/ any machine that eliminates 
will be an asset. 

8. Cost control can be anticipated by standardizing 
/ t and 

9. Instructions for proper use of machines can be obtained from the 

10. Instructions should be 
worker should be trained to 

for all machines/ and the 
them. 

11. An experienced cook will value a good set of 

12. A block should never be scrubbed v/ith 

After cleaning a wooden block/ a covering of 
should be applied. 

The tool used to keep knives sharp is called a 

iOiives should not be used for anything except that which they 
were 

16. Tampers for grinders should be of wood or a certain metal other­
wise they might the equipment. 

Listing 

Direct'ions; List the items called for in each of the following. 
Select your answers carefully« 

1. Before purchasing a particular machine/ two things that should 
be determined are: 

(A) (B) 
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Advantages of the proper machines may be; 

(A) (D) 

(B) (E) 

(C) (F) 

3. A food mixer may be used for: 

(A) (C) 

(B) 

4. When using a food mixer, the worker should; 

(A) (C) 

(B) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ (D) 

5. Four rules for running a vegetable peeler are: 

(A) (C) 

(B) _ _ _ _ _ _ _ _ ^ (D) 

Five important pjints in cleaning a slicing machine are; 

(A) (D) 

(B) (E) . 

(C) 
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Assignment 
Sheet No. 4 

Covering 
Units 18-22 

SANITATION AND ACCIDENT PREVENTION 

Most "'-tates have sanitation laws and regulations to help protect 
both reputable businesses and customers. These laws and regulations 
are available from the Department of Health or similar agency and 
copies should be on hand in public food serving establishments. 

It is the responsibility of the manager and employees to ensure 
the serving of safe food to the public. All workers should be 
required to read the laws and regulations and to abide by them. 
A clean and well kept place or work should also be emphasized and 
maintained• 

In this unit you will become familiar with desirable practices 
which should lead to better standards and be beneficial to all 
concerned• 

Assignment; 

1. Read the references listed below. 
2. Note any items in your establishment that may not conform 

to your state regulations, and report them to your employer 
in a helpful way. 

3. Answer the questions below, and turn in this assignment 
by . 

References; 

A. The Culinary Institute of America/ The Professional Chef/ 
pp. 4-7, 10-12. 

C. Smith, A Handbook on Quantity Food Management, pp. 173-178. 
D. Division of Health of Missouri, Sanitation Laws and 

Regulations Covering Eating and Drinking Establishments. 

Questions: 

True*False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. V̂ lien buying food, unwrapped bread or pastry not in 
covered containers should be avoided. 

T F 2. Food should not be stored on the floor at any time. 

T F 3. Service workers but not kitchen workers need to have 
immunization tests. 

T F 4. Workers with common colds should not be allowed to work 
until well. 
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T P 5. Very hot rinse water can eliiainate the necessity of 
toweling pots and pans. 

T P 6. -A regular schedule for cleaning of the kitchen is 
unnecessary as it is "everybody's" work. 

T F 7. Sharp tools should always be washed separately. 

T P 8. A worker should have on a long-sleeved shirt to reach in 
the oven. 

T P 9. A fat fire should be inanediately removed from the stove. 

T P 10. Walls should be washable up to any level reached by 
normal splash or spray. 

T P 11. Openings to outer air (doors and windows) must be 
screened to keep out flies or else other measures taken to 
prevent the entrance of flies. 

T P 12. Hot and cold running water must be easily accessible 
wherever food is prepared or dishes washed. 

T P 13. Cyanide is a good polishing material, recoimaended for 
stainless steel. 

T P 14. !Hie use of tobacco in any form is prohibited in food 
preparation rooms. 

T F 15. 

T F 16. 

T F 17. 

The actual bacteria must accCTipany food ̂ î en eaten to 
cause food poisoning. 

Left overs should not be kept over 3 days. 

A stove or oven should be cleaned insnediately after 
usinq. 

T F 18. After sharpening a knife, be sure to wipe it off before 
using. 

Completion 

Directions; Fill in the blank(s) in each statenent with the word(s) 
required to complete the sentence correctly. 

1. Dishes should be rinsed with water at a temperature of at least 
or degrees F. 

2. Cups and glasses should be stored in an fashion 

3. After washing hands it is good practice to use a sanitizing 
agent such as . 

4. Minimum refrigerator temperature should be about __„^ ___, 
degrees P. 
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No live animals or fowls may be kept ot allowed in any room in 
which food or drink is or . 

Annual are no longer required for 

7, 

8. 

employees handling food/ and the responsibility now falls on 
the «_«„__ to assure himself that the health situation 
is good. 

The chief means of fighting bacteria is by controlling 

A temperature of F. or above will kill most bacteria. 

9. For safety, floors should be and 

10. When, not is use, knives should be properly . 

Listing 

Directionss List the items called for in each of the following. 
Select your answers carefully. 

1. Accidents can be costly to: 

(A) (B) 

3. 

(C) 

2. It is sound practice to have within easy reach in emergencies a 

(A) (C) ^ 

(B) 

I 
I 
i 

Foods that in the past have created the greatest number of cases 
of food poisoning are: 

(A) 

(B) 

(C) 

(D) 

(E) 

4. Prevention of foô . poisoning can be accomplished by: 

(A) 

(B) 
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5. Three conditions that appeal to bacteria are: 

(A) (C) 

(B) 

6. Four carriers of germs are 

(A) 

(B) __^ 

(C) 

(D) 

7. Three things that can be done to food to ensure its being 
healthful are: 

(A) 

(B) 

(C) 

8. Accidents are caused by: 

(A) 

(B) ^ 

'I 
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Assignment 
Sheet No. 5 

Covering 
Units 23-25 

MEAT SELECTION AND GRADING 

Meat constitutes an important share of food intake. Cutting, 
handling, and processing of meat can be a field alone, but one 
must know some basic elements of the trade to be a competent chef. 

It is very important that the correct grade of meat be selected 
to ensure customer satisfaction and efficient operation. Once it is 
selected it needs to be properly cared for to take maximum advantage 
of the meat with regards to appearance, tenderness,, taste, and sizes 
of portions. 

In this unit you will learn about the common kinds of meat, how 
it is graded, wher6 it comes from, and how to care for it. 

Assignment; 

1. Read the reference listed below. 
2. List the typical beef cuts used and what servings come from 

them. 
3. Answer the questions below and turn in this assignment 

by . 

Reference; 

A. The Culinary Institute of America, The Professional Chef, 
pp. 27-34, 43-51, 71-77. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F X* Meat not marked with a purple stamp still might be 
government inspected. 

T F 

T F 

T F 

T F 

T F 

2. Meat from all packing houses is graded the same. 

3« Fat content distinguishes veal from other meats. 

4» Cuts of veal are generally smaller than those of beef 

5. A recently added grade of meat is called AVERAGE. 

6. The public now demands leaner pork than it used to. 
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T P 7. Written specifications are used by most beef buyers. 

T P 8. There are just five government grades of beef. 

T F 9. The hind shank of beef tends to have the most bone per cut. 

T F 10, Variety meats are parts other than regular cuts that can 
be eaten. 

T 

T 

P 

P 

P 

14 o 

1 5 . 

1 6 . 

T P 11. Aging has no effect upon meat other than darkening the 
color. 

T F 12. Veal comprises about 20% of the meat consumed. 

T P 13. The ink left on the meat by the inspection stamp must be 
removed before cooking. 

Good quality pork is a light, greyish pink color. 

Meats of all kinds have standard grades. 

The better grades of meat have considerably better 
nutritional value. 

T F 17. Beef is one of the largest profit makers on the menu due 
to its low initial cost. 

V F 18. Single cuts of veal may be cooked without first 
defrosting. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Veal actually is young . 

2. The beef loin is customarily used for 

3. Meat is very high in 

4. Cooking tends to destroy or weaken 
of the meat. 

5. The top grade of beef is called 

6. 

7. 

Meat comprises about per cent of the food budget. 

The most popular meat, and therefore that which will require the 
greater portion of the chefs* time is . 

8. Meat is actually the of animals 

9. A variety meat that is extremely perishable is 
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10. 

11 . 

12. 

Pork i s usually preferred with a 

The meat tha t has a f a i r ly s table qual i ty i s 

of fat 

Two meats that should always be cooked well done are 
_________ and 

13. A chef can particularly display his skill in preparing 
___^ meat. 

14. It is best to defrost veal in a . 

15* Pork and most fresh meat should be stored at 
degrees F. 

16. The preparation of veal in America has a 
influence. 

17. 

18. 

Edible lining of the stomach is called 

19 

Because it contains a great deal of fat and results in consider­
able waste, the ___^ ^ _ grade of beef is not used in the 
average eating place, 

A grade of beef that was introduced in 1959 but is still 
relatively unknown is . 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Meat is cooked to: 

(A) 

(B) 

(C) 

(D) 

2. Federal laws do not apply to packing houses which do not ship 
their meat out of state and which are governed by: 

(A) (C) 

(B) „ 

3. The common grades of beef and lamb are: 

(A) (C) 

(B) : (D) 

Written specifications for purchasing meat indicate: 

(A) (C) 

(B) (D) , 
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5. The nutritional value of meat lies in its abundance of; 

(A) 

(B) 

(C) 

6. Variety meats include: 

(A) ; 

(B) ^ 

(C) ^ 

(D) ̂  

(E) 

(F) 

(G) 

33 
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Afisignment . 
Sheet No. 6 

Covering 
Units 26-32 

MEAT COOKERY 

The cooking of meat is extremely important because it is 
usually the main dish around which the whole meal is organized. If 
*his portion of the meal is not cooked correctly and according to the 
customers' wish/ the rest of the meal can seem very poor as well/ no 
matter how carefully these other foods may have been prepared. 

In this unit you will study about the various methods of cook­
ing meat and some of the techniques used# 

Assignment; 

1. 
2. 

3. 

Read the references listed below. 
Find the approximate percentages of beef/ veal/ pork, 
lamb and mutton that is served where you v/ork. How 
does this affect your buying and storage problems? 
Answer the questions below and turn in this assignment 
by ..«__̂  • 

References; 

A. The Culinary Institute of America/ The Professional Chef/ 
pp. 27-90a 

B. American Home Economics Association/ Handbook of Food 
Preparation/ pp. 24-27. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true/ draw a circle ?round the letter "T." If it 
is false/ draw a circle around the letuer "F." 

T F 1. The cooking of meat generally causes it to shrink. 

T F 2. The more economical cuts of meat generally require the 
dry method of cooking meat. 

T F 3. Boiling actually means simmering. 

T F 4. Steaming is one of the more popular methods of cooking. 

T F 5. Poaching might be considered as a modified method of 
boiling. 

T F 6« Cooking meat at a constant low temperature has been proven 
to be the best. 

T F 7<. Preheating of the oven is important when roasting. 
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T F 

T F 

T F 

T F 

T F 

T F 

8, 

9, 

10. 

T F 11, 

T F 12 

13. 

14. 

15. 

T F 16 

In roasting meat# the fat side is usually placed up to 
provide a natural basting condition. 

In testing meat for doneness with the fingers# if the 
meat reacts like a piece of soft rubber it is too done. 

For ease of carving, roasts should be sliced insnediately 
after removing them from the oven. 

The only recognized method of testing roasted meat for 
doneness is with the fingers. 

In general# the cheaper grades and cuts of meats require 
more time and effort to prepare properly. 

The addition of vegetables tends to raise the nutritional 
value of braised meats. 

It is best to use a little too much seasoning than none 
at all. 

In braising and broiling, the heat causes the juices to 
leave the meat inaaediately. 

It is important in stewing to add vegetables at the proper 
time so that both meat and vegetables are done at the same 
time. 

T F 17. It is recommended to leave excess fats in a stew. 

T F 18. 

T F 19. 

T F 20. 

T P 21. 

Veal chops and steaks should generally be braised. 

Tripe should always be precooked. 

Cold water aids in bringing out flavor and juice of meat 
whereas warm or hot water tends to keep it in. 

Extensive boiling of meat will produce a clear, undesirable 
stock. 

Sauteing is similar to pan frying. 

Meat should be tested for doneness frequently. 

Roast meat should be heated to the desired ten^erature 
and then left in the oven about 15 minutes longer. 

T F 25. Grilled meat is not directly exposed to open heat. 

T F 26. Meats should be broiled about half of the indicated time 
on one side after which it should be turned and broiling 
completed. 

T 

T 

T 

F 

F 

F 

2 2 . 

2 3 . 

2 4 . 
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T F 

T F 

27. 

28. 

T F 29 

T F 30, 

T F 31 

A 7 1/2 pound smoked picnid shouldeir should be cooked 
approximately 1 1/2 to 2 hours. 

The meat thermometer should be inserted in the center of 
a roast so that it rests on the bone for the most accurate 
testing of doneness. 

A pork loin requires a higher temperature (for well done) 
than a veal loin of same weight and same cooking time. 

If proper thawing and cooking temperatures are follov/edr 
very little difference will exist between meat that has 
been cooked from the frozen or thawed state. 

The safest temperature for thav/ing meat is the generally 
accepted refrigerator temperature. 

T F 32. Thawed meat should never be re frozen. 

Completion 

Directions; Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly^ 

1, A meat thermometer is used to determine the degree of 
in a roast. 

out of meat. 2. Salt has a tendency to draw the 

3. Barbecuing as we know it today was previously referred to as 

5. 

For best quality food# it is recommended that economical cuts 
of meat be cooked by the heat method • 

The inclusion of strips of salt pork to allow proper cooking and 
to provide additional flavor is called . 

6. Meats generally are roasted between 
degrees Fahrenheit. 

and 

7. Sticking to the broiler or grill rack can be prevented by making 
sure that the rack is before cooking the meat. 

8. Foods for broiling should have considerable . 

9. The only useful method of testing the doneness of broiled meat 
is with the . 

10. Tt-zo methods of cooking meat that are classified as combinations 
of dry and moist methods are and 

11. To increase browning when braising* a covering of 
should be used. 
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12. VJhen bxoiling meats, the top of the meat should be 
inches below the flame for a one inch cut and inches 
for thicker cuts. 

13. Meats that should not be broiled are and 

14. The cooking of frozen meat requires extra 

15. All meats should be sliced the grain. 

16. A popular serving of lamb is called 

Listing 

Directions; L is t the items called for in e. jh of the following, 
Select your answers carefully-. 

1. Dry heat ing riiathods of cooking a re : 

(A) (C) 

(B) (D) 

2. The recommended methods of cooking veal are: 

(A) (D) 

(B) (E) 

(C) __^ 

3c Methods of determining the degree of doneness of meat are; 

(A) (C) 

(B) (D) 

4. Searing and then applying moisture to meat tends to: 

(A) 

(B) 

5. Seven advantages of cooking meat at low temperatures are: 

(A) (E) .̂ 

(B) (F) 

(C) ^ (G) 

CD) . 
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6 . A mirepoix c o n t a i n s : 

(A) 

(B) 

(C) 
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Assignment 
Sheet No. 7 

Covering 
Units 33-35 

SEA FOOD COOKERY 

Although the United States is not inainly dependent upon sea 
food as are some other countries, sea food is still an in$>ortant part 
of our diet. Fish are valuable as a source of proteins and other 
nutrients. Fowever, most people do not include enoucpi sea food in 
their diet. 

Sea food properly prepared and served can be very appetizing 
and healthful. For the most part# sea food is inexpensive and the 
good chef will make good use of it in his menus. 

In this unit you will learn the secrets of preparing the 
various kinds of fish so that they are appetizing and desirable. 

Assignments 

1. 
2. 

3. 

Read the references listed below. 
Investigate the most common kinds of sea foods served 
in your establishment. List the sources (suppliers) 
from \ihom these sea&ods are obtained. 
Answer the questions below and turn in this assignment 
i>y . 

References: 

A. 

B. 

Questions; 

"The Culinary Institute of America, The Professional Chef^ 
pp. 123-156. 
American Home Econc^iics Association, Handbook of Food 
Preparation, pp. 29-30, 40. 

True-False 

Directionsr The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "'F." 

T F 1. Some f-'sh are difficult to digest, therefore, they need 
to be cooked well. 

T F 2. Fish should never be refrozen. 

T F 3. -Fish are generally considered a high priced luxury item, 

T F 4. Fish are extremely perishable BTHH spoil rapidly unless 
refrigerated. 

T F 5. liOng cooking times are required for most fish. 

file:///ihom
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4 0 

T F 

T F 

6 . 

7 o 

T F 

T F 

•P F 

T F 

T F 

T F 

T F 

8, 

9. 

10 e 

T F 11, 

12. 

13. 

Fish are usually prepared and served in individual portions, 

Fresh water fish comprise most of the fish that are coolced 
and served commercially. 

It is always necessary to add a liquid of some sort when 
baking fish. 

!l3ie fat content of all fish is quite constant. 

I'Jhen broiling fish/ it is necessary to apply an oil before 
cooking even if the fish have been coated with flour* 

It is desired to have lobsters of about 10 lbs. for 
public serving. 

Shrimp requires just a short cooking time. 

Lobsters t2iat are not pre-cooked should be cooked livso 

pre-

T F 14. Oysters are purcfiased by the pound. 

T F 15. Broiling is preferred over qrtlltnq as a method of 
paring fisho 

T F 16. The. stewing of fish is not a very popular metliod. 

T F 17. Overcooking of fish needs to be watched carefully/ other--
wise a useless product will result. 

T F IS. If water is not used, fish should be simmered directly in 

19. 

20. 

court Douiilon* 

When simiaering or po3c3iing large fish/ the cooking should 
start in a very hot liquid. 

^he sauce to be served v/ith fish is actually more important 
than the fish itself. 

T F 21o The eggs of fish arc sometimes used as food. 

T F 22. 'JKie cooking time for csost fish to be simmered in water will 
not be more than 20 adnutes. 

T F 23. l*he baking of dressed fish requires the longest cooking 
tiiae. 

T F 24o All frozen fish shoxsld be thawed before cooking. 

T F 25« It xs safest to thaw frozen fish in a refrigerator. 
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Completion 

Pi rections; Fill in the blank(s) in each statement with the word{s! 
required to complete the sentence correctly, 

1. The two categories of fish are . ____________„____ 
and . 

2. Salt water fish are valuable nutritionally as a source of 

1 0 . 

1 1 . 

12 . 

i4o 

15. 

16. 

17. 

3 . To refrigerate fish i t i s bes t to use 
f : i * j »u jJuiagicMCMrew'j>JBi^jJi]tf»jew»w 

4. The most popular fresh water fish used by food service 
institutions is ._»«_„̂  • 

5 c Cooking fish en papillote means cooking in »___ 

6o Pish cooked in papillote should be coated x*7ith 
__t and . _____„ before it 

is sealed up. 

7, An extremely fast method of cooking fish is called 

8o It is best to keep live shellfish in __̂  

9. The color of fresh lobster meat is 

The most expensive scallops come from the 

King crabs are obtained from the Pacific Ocean near 

A common method of preparing small, whole fish is ,_ 

13. Pish which have just the inside removed 3re referred to as 

Por easier handling, fish should be 
are breaded and fried or stuffed. 

Fillets are for the most part, without 

before they 

Shell fish that have been removed from their shells are referred 
to as . 

Cooking temperatures of fish and shellfish normally do not 
exceed 
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Listing 

Directionsg List the items called for in each of the following-
Select your answers carefully. 

1. Characteristics of fresh fin fish are that they: 

(A) ______.. (D) 

2. 

(B) 

(C) 

•UlrfBTlWm 
(E) 

S ix forms in v/hich f in f i s h may he purchased are; 

(A) (D) 

(B) (E) 

CO (P) ^ . 

The individual cutting^ cooking* and serving of fish results in: 

(A) (D) ._ 

(B) (E) 

(C) (P) 

4» Courtl)Ouilion i s made of : 

(A) 

(B) 

(C) ^ 

(D) _-

(E) 

(P) 

(G) 

5 . S h e l l f i s h i n c l u d e : 

(A) 

(B) 

(C) , 

(D) ^ 

(E) 

(P) 

(G) 
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Assignment 
Sheet No. 8 

Covering 
Units 36-38' 

POULTRY AND GAME COOKERY 

Poultry is considered meat due to the nutritive values and the 
methods used for cooking. Domesticated birds such as chicken, turkey, 
ducks, geese, guineas, squabs, and pigeons are those classified as 
poultry although some game birds are used to some extent. 

Chicken is popular the world around and fried chicken is sur­
passed only by beef in popularity in food service establishments. 
Because of its constant availability and the many variations of pre­
paration, chicken is always found on the menu and enables the chef to 
display his skill. 

In this unit you will study the various kinds of poultry and 
game and how to properly prepare them. 

Assignments 

1. Read the references listed below. 
2. Investigate and report on sources, and inspection of 

fowls purchased for serving in your establishment. 
3. Answer the questions below and turn in this assignment 

^y . 

References; 

A. a?he Culinary Institute of America, a?he Professional Chef, 
pp» 91-122, 

Bo American Home Economics Association, Handbook of Food 
Preparation, p. 28» 

Questions; 

True-False 

Directionss The following statements are either true or false. If 
the statement is true^ draw a circle around the letter "T." If it 
is false, draw a circle around the letter *'F/' 

T F 

T F 

T F 

T F 

1 

2, 

3. 

Nutritive value of poultry is lower than other meats. 

Poultry should be coolced well done. 

The tenderness of poultry ail depends on the cooking. 

2efore poultry can be shipped to another state, all 
non-edible parts need to be removed. 

T F 5. Poultry is cooked much the same way as meat. 

T F 6. Large turkeys are more economical than small ones. 
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T P 7. Turkey contains a lar§d amount of f̂ t̂  

T F 8. Poultry spoils readily and is easily recognized by the 
undesirable odor that is produced. 

T P 

T F 

9. 

10. 

T P 11. 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

T P 19. 

Turkey is generally frozen and can be cooked that way. 

Since all poultry needs to be dressed before shipping^ it 
is not necessary to clean it before cooking. 

It is possible that two fowl of the same size and weight 
may require different cooking time. 

Game is a very common item in most public eating places. 

Capon is a type of duck. 

Stuffing should be packed tightly into the body cavity. 

Stuffing should not be seasoned too heavily. 

It generally takes about 1 1/2 hours to roast a 4-5 pound 
duckling. 

Fresh bread should be used for.stuffing. 

A meat thermometer is the only recommended method for 
testing the doneness of poultry. 

A 2 1/2 pound chicken will normally provide two servings 
of fried chicken. 

T F 20. vvlien testing a fowl for doneness, it should be removed 
from the pot by sticking a fork next to the backbone. 

T P 21. Waen a number of fowl are cooked at the same time, it is 
necessary to test only one for doneness. 

T F 22. Vegetables should be cooked very little if at all before 
insertion in the stuffing since considerable cooking takes 
place as the poultry is being cooked. 

T P 23. A 24 pound turkey will take about 4 hours to roast. 

T ; F 24. 

T F 25. 

T F 26. 

The cooking of fried chicken is completed in an oven. 

Poultry that has been stuffed should not be frozen. 

It is best to stuff poultry for roasting a day ahead of 
time. 

T F 27. Roasted poultry can be tested for doneness by moving the 
leg joints 

T F 28. Thawed uncooked poultry should never be refrozen. 
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Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The preferred grade of poultry for food service is 

2. The more expensive types of poultry are usually prepared by 

3. 

4. 

5. 

10. 

11. 

12. 

14. 

15. 

16. 

17. 

To obtain uniform cookery to ensure customer satisfaction, 
poultry should be of uniform and 

The shape of broilers and fryers is maintained by 

Ducks should be placed on racks when roasting, due to the large 
amount of 

6. An economical way to make chicken stock is to use 

7. Characteristics of good stuffing are that it is 
and , . 

8. About one hour of cooking time can be saved if turkeys are not 

9. Two types of fancy stuffings are called and 

A 24 pound turkey should produce about servings 

In roasting, steaming, or boiling chicken, the chicken is broken 
down into serving portions «_—-«„ cooking. 

Care must be taken when broiling or grilling turkey since 
turkey is quite . 

13. Poultry will become dry, stringy, and not very tasty when 

Duckling will taste best when the skin is 

When using bread for stuffing, the 
removed. 

should be 

Ducklings should be cut into eight equal portions which provides 
servings for people. 

Color and crispness can be added to the skin of duckling and 
goose by the heat near the end of roasting. 

18. You should plan to finish cooking poultry about to 
minutes before serving to enable easy carving. 
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19. 

20. 

It will generally take from _, ^ to days to thaw 
frozen poultry in a refrigerator. 

If the bird and the stuffing are prepared the day before cooking, 
they should be refrigerated . 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Tenderness of poultry is determined by: 

(A) (C) 

2. 

(B) 

Game birds that might be cooked and eaten are; 

(A) (D) _ _ _ _ 

(B) 

(C) 

(E) 

3. Edible trimmings of poultry are: 

(A) (C) 

(B) 

4. Distinguishing features of broilers and fryers are that they arc 

(A) ^ (C) _^ 

(B) 

5. The basic ingredients of most stuff. ngs are: 

(A) ' (C) 

(B) -
(D) 

6. Domestic birds used for food are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
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Sheet No. 9 
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Covering 
Units 39-41 

SAUCES r GRAVIES AM) COM)IMSHTS 

Proper saasoning is an extreraely ii!?>ortant part of good food 
preparation. Chinese and Frencii cooks have always been hic^ly rated 
in this art. a?here are no definite rules to be laid down, as tastes 
differ, condiments vary in strength* anC different foods require 
varying amounts of supplemental flavoring. 

Almost all foods require condiments. Others are condiments in 
themselves. VThichever be the case, they should be used sparingly. 
Some are made into sauces, and most gravies obtain their distinctive­
ness from piroper proportions of condinsents, correctly combined .with 
the basic stock. 

In this unit you will study scsce of the basic condiments and 
their uses, as additives, as sauces, and as a part of gravies. 

Assignment r 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 

i>y -

Reference; 

A. a3ie Culinary Institute of America, OSie Professional Chef, 
pp. 279-291, 322-325. 

Questions; 

True-galse 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter *T." If it 
is false, draw a circle around the letter "F-° 

T F 

T F 

T F 

T F 

T F 

1. 1!he primary purpose of a sauce is to increase nutrition. 

2. A sauce will not cover up poor food. 

3. Most sauces are entirely different frcsa each other. 

4. VThite sauce might be called cream sauce. 

5. Hollandaise sauces should be used within one and one-half 
hours after preparation. 

T F 6. Hollandaise sauces contain large amounts of butter and e g ^ 

T F 7. Hollandaise sauces are among the easiest to make. 
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T F 8. Salt is a very important ingredient in stocks since it 
controls the flavor. 

T F 9. The cooking time of roux is governed by the ingredients 
that are used in making it-

T F 10. Roux can generally be prepared long before its intended 
use and stored until needed. 

T F 11 

T F 12 

T F 13 

T F 

T F 

14, 

15, 

Roux should be cooked before it is added to other ingred­
ients to form the sauce/ soup, or gravy. 

The process of making a sauce can be speeded up* if 
necessary# by having the liquid and the roux hot before 
mixing. 

Gravy should have a taste that is similar to the meat from 
which it is made. 

s 

Sage is user" mainly for added color. 

Shallots are used for basically the same reason as garlic. 

Completion 

Directions z Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Sauces are used primarily to improve the 
of the food. 

and 

2. Seasoning needs to be just right so that the final food product 
is not nor excessively . 

3. As tastes differ, seasoning of food is an art which takes some 
amount of 

4. 

5. 

6. 

The discoloration of eggs prevents the use of 
cookware when making a hollandaise sauce. 

Demi-glaze consists of a combination of espagnole and brown 
stock along with . 

Roux is composed of and 

7. A simple but flavorless thickening agent is composed of 
and " . 

8. When a somewhat clear sauce is desired, 
most economical thickening agent to use. 

is the 

9. Any sauce with eggs in it must not be heated over F. 
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10, Hollandaise sauce cannot be regrigerated because it contains 
nor can it be excessively heated bscease of the 
it contains. 

11* Cloves can be used either or 

12. A common flower of which the leaves are uzed in salads and 
sandwiches is the . 

13. Meat and poultry juice obtained by dry heat methods are used to 
prodi'ice . 

Iiisting 

Directionsr List the items called for in each of the following. 
Select your answers carefully. 

1. The basic warm saaces are; 

(A) 

(B) 

(C) 

3. 

4. 

(D) 

(E) 

2- Tomato sauce is composed of: 

(A) (C) 

(B) (D) 

Fats that might be used in making roux are 

(A) (D) 

(B) (E) 

(C) (F) 

Those spices and herbs that are used both whole and ground are; 

(A) (E) 

(B) (F) 

(C) (G) 

(D) (H) 

^ 



50 

Assignment 
Sheet No. 10 

Covering 
Units 42-43 

t : 

• i 
COOKING VTLTR PATS Atm OILS 

Deep fried foods, properly prepared, can add variely to a 
menu and are quite adaptable in situations requiring fast service. 
Pats and oils are also used for other methods of cookery. 

A major problem in cooking with fats and oils is that of 
preventing too much fat or oil to be absorbed into the food. It 
is therefore necessaary to understand the current methods of cooking 
with these products and the various characteristics of them. 

In this unit you will learn some of the characteristics of 
fats and oils and the proper use of them. Special ea^hasis will 
be given to deep fat frying and the preparation of food for this 
and other methods of cooking with fats. 

Assicgiment; 

1. 
2. 

Read the references listed below. 
Find what type of fat or oil is used by your employer 
in the kitchen for: table use, deep frying, pan frying, 
additives for cooked dishes and pastries. 
Answer the questions below and trim in the assignment 
i>y _ . 

References; 

A. The Culinary Institute of America, The Professional Chef, 
pp. 157-170. 

B. American Home Economics Association, Handbook of Food 
Preparation, pp. 31, 39-40. 

Questions z 

True-False 

Directionss The following statements are either true or false. If 
the statement is true, draw a circle around the letter °T.° If it 
is false, draw a circle around the letter "F." 

T F 1. Generally foods that are to be fried are first coated in 
some manner.. 

T F 

T F 

2. 

3. 

Oils are solid at room temperature. 

Even though deep fried foods are properly prepared and 
do not absorb much fat, the fact that they are prepared 
in fat makes them difficult to digest. 
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T F 4 . (toe reason for coat iag 6sBp r r i o i Sxjd I s t o keep tlje 
ju ices l a tlse product. 

T F 5 . Products coated \KLt2i bread generally r e s u l t im a crisper 
and be t t er cras t tsian tSiose dip^sed iia b a t t e r . 

T F 6 . 

T F 7 . 

T F 8 . 

T F 9 . 

T F 10 . 

T F 1 1 . 

T ir 12 . 

T F 13 . 

T F 14 . 

T F 15 . 

T F 16 . 

T F 17 . 

T F 18. 

T F 19 . 

"BiQ sEUOimt of f a t absorbed I s iia d i r e c t r a t i o t o -fee 
exposed surface of tae prod«2ct. 

Prodacts o f biga water ccaalsiat or ig iBal ly w i l l t^ssd. t o 
repel the absorptioQ of : ^ t . 

I f the t^m^eratore o f tSie fet i s too lew. the food v i l l 
teisd t o becOEie greasy. 

Eat w i l l eventaai ly "%fear «^t" frcm ctHitiiiued use asid 
w i l l not bold correcL te^i^aeratares. 

A fregaent lo i^r ing of t3ie ^ t tes^eratore w i l l be lp t o 
preserve t i s l i f e o f t3ie ^ t . 

IMse2rvlc^able ^ t can be ^ade disable again 1^ adding new 
:^t t o i t provided t h a t tiie sew f a t a t l e a s t eqaals the 
o l d . 

Generally vegetable shortening can be iised Ixm^s t l e a 
jsDst other t y p e s . 

Fried foods sboald be alloued t o cool s l i ^ t l y before 
senying so that they can be eatsn as SOMS as t3aey are 
rece ived . 

A deep f a t fryer should be drained and cleaned a t l e a s t 
once a week. 

Sinc^ the food i t s e l f w i l l have a scsa^i^iat i-rregalar sur­
face , i in i fom co^?ering i&es breading i s not isEportant. 

Washf with reference t o breading* i s ccecemed with the 
washing o f the food before coating i t . 

I t i s b e s t t o bread prqdacts short ly before they are t o 
be f r i e d . 

I f fr ied foods are covered diaring the oooScing process* 
they w i l l tend t o beccsse soggy. 

Chicken ssiist be d e ^ - f r i ^ a t a greater tes^eratore •• than 
french fr ied potatoes . 

T F 2 0 . Oleosiargarine packages sasst ind icate the type of f a t s used 
t o produce i t . 

file:///KLt2i
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T F 2 1 . 

T P 2 2 . 

O i l s tifeai: a r e ^ i i b l e aBd ccssEscaily 
lsc522 a r e o f "^e^iiaLbXe o r i o l i a . 

lased i a t 2 ^ .^sserican 

Sa l ad o i l s Isa^^e Ixsea p r o c e s s e s 
r e £ r i « ^ r a ' t o r •Ds32S>sr3tsres . 

3 asasS ^ffill r<Essaiia c l e a r a t 

T F 2 3 . F a l s a i ^ o i l s lia"s?e 
a^"fceria.iS . 

ss Isleacsse^ tsj ressove c o l o r i n g 

CGssLPlel:: 

Direcrtica^s ; 
reGTiiired "to 

F i l l i a t i ^ b l a n k ( s ) i s eacsi s t s t s a s B t ^»it!l]i lilae "word ( s i 
c Q s ^ l e t a t h e s e n t e u c s c o r r e c t l y . 

1 . 

2 . 

4 . 

5 . 

6 . 

i ^ c c^ son ly used* "tl^ tsr iE *sa*:s" r s : f e r s -co tilsose tilaal: a r e 
al : rooES tssaperains}^ ^is^ i ± e t s r r s " o i l " r e i f e r s i ^ 

r s o s e c^sat: a r e at: roc5a teaserat js i re , 

^Itlacgi^* tihe cjoalitiv o£ tihe fel: i s s "^erv" li"tri:le "fco d o witili tifee 
c a a l i t Y o f tise f i a i s n ^ d product:* tiise sele€rt:i€SQ o f a fel: i s 
QS^ially b a s e d c^ i-ts a b i l i t v " TO res ja iu at : f r^ i iag 
• fesL^ra tores . 

3 . "De^^ fa i : f ryi isg t ^ sL t^ ra tn re s raisge :SrGsi F "1:0 F . 

Lard i s fat : t h a t i s p r o c e s s ^ rOEE 2 

Foods with high cssi-teut i f i l l gsraeral l if a l jsorb 
e.ore : ^ t t h a n t h t ^ e w i t h lose c o n t e s t 

^Ss.e t s i ^ e r a t a i r e o f t h e f a t issed "isien sslsziia^ :£re2acSii f r i e d 
p o l s t o e s w i l l t^Bd t o Ise lossered c^SDSideralsly "s& îa tSj^ p o t a t o e s 
a r e f i r s t p l a c e d i n t i s f r y e r doe t o t h e h i ^ 
c^a i tes t o f raw i j o t a t o e s . 

#• "SSie d e t e r s i n i n a o f t h e p r i ^ ^ r t^is^^ratsare f o r fryisng -^^ariiiMS 
p r o d u c t s w i l l I j e s t h e accos i^ l i shed witSs . 

8 . !Sie l i f e o f t h s fet w i l l h e l e s g t b s s e d i f i t i s ^___^ 
d a i l r . 

9. ^t least cae hand shoald he •̂ sEKHs hsceadiiscjF f o o d . 

1 0 . ^ p r o c e s s f o r s o l i d i f y i n g fets and o i l s h y t h e additiQan o f 
h y d r o ^ n i s knc^sn a s . 

1 1 , Margar ine s s i s t c o n t a i n 

1 2 . O i l s a r e s u b d i v i d e d i n t o 

T^r c s n t : fe t . 

o i l s and o i l ^ * 

1 3 . Lard i s o b t a i n e d frc^i t^^ f a t t y t i s s c e o f 

1 4 . tme csaanging o f an o i l froin a l i q u i d tss a s o l i d i s <ra l i e d 
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I»istinq 

D i r e c t i o n s ; L i s t the i t e s i s c a l l e d for i n each o f the i^ l lowlng . 
S e l e c t yoar answers c a r e f o l i y . 

1 . C<3isEiGn. f r y i n g substances ar« 

2 . 

(B) 

(C) 

(B) 

(B) 

Factors t h a t a f f e c t t h e degree o f f a t aibsorptica i n deep f a t 
f ry ing arer 

(A) 

(3) 

(C) 

(B) 

(B) 

Length o f cooicing t i n ^ i s determined by: 

(A) 

(B) 

(C) 

(D) 

4 . F ive c l a s s i f i c a t i o n s o f food t h a t may be d&2:p f r i ^ a r e : 

(a) (D) 

(B) (B) 

CC) 

5 . Wash for breading ssay be coE£)osed o f any o f the f o l l o w i n g : 

i^} CO 

(B) (D) 
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•^sslgn^gnt: 
S h e e t S o . i l 

^ I Z S ^ 2 © HI??^ 5S22^3£SS 

i S Ssod 2st32]re Taa^v^aec ssar -ticSim'rril?; is? sa '»T̂ F=̂ ^ 

.n^ 
isors yomag o a r i s g tilie £ i r s t : stsges ©r ?.?fe» Xx caal:-rii'TS isssv" 
iseefe^d ^JET Jsoe^'-isaH^lsig dsrlsDg "tfibâ  »-̂ ŷ»=>- ;5t2r "iiajpf̂ ^ s e i s e s * '-iS3te"3 
3Bil^ I s psK^sbly t2:s imDS-c liig*Lti Isgst: ^s&ss c!ansla2r±23g -tsstsl l ± f e 
s i^ i a , 35i2k :fram © a ^ r ssaiaials i s i3se5 iSErt: j s i s s r i ^ i u o s s s r 
cDi2ntxi.es • 

aXt^iOiaaia isil& i s €3ES OX tSie nncst s e s r l ; ^ c a s u i s t s :^33s» S s ^issa !Esz 

tSsrcga^^osI: i2*2 a ' s^sra^ persoaa ' s H f e t ^ n r e . 

Xs T7?i?; ^asi^ ^oa vlll "̂ â-a-ft some o r t ? ^ i i i g o i L i g t s s s s s s r t s r -
±s l : i c s o£ t 2 2 e ^ ^ o d s c t s * t S s i x ^s^s =«'^ p r D r s d s r ^ isa 5E^a?2r2=tisi: 
iSor s e r v i s g . 

A5Siqa??g^-5:; 

i « B^sS tlse re:fess2scss "^-^gf^?^ selcsK-. 

"aeek, f c l "sow insscsa a r i e a fiE:©Se ^c^sn 3 r rssrisnsiXk,) i s 

.̂ T^Sif^r -tsie (Sj^st i -css s:elsj» 2sa5 t s r s i s i x l s 

Hsrerc='i3g^?sg 

^ , ^Sse CsXis^r^ l isst^itscts o r .Sner lcs* ^Sg Prof?=?g^irFrisl T̂TT?=̂i!g 
p©. 2 2 - 2 3 -

B . .Sszeri-csii Soaie ScGsscnEics ^S30C2,2-tias» r̂ -̂ rĵ nrsHv ox ?tKis 

Q a e s t i g n s ; 

'g^'Z^S—g^l?gs 

B l r e g » i s s 5 ; "SSs sDlltJsciisg s t a t s n e n t s e r e e i t a e r tmae ^^r : ^ I s e , Xf 
thB s iza te i ies t i s txsje* ^rsKr s c i r c l . ^ ercsssS -rte leLL=r ^ • ' ' Xx ix : 
I s : ^ l s e , draw a d r c l e arossafi t l :e l e l i s s * F . ^ 

^ F 1 . " ^ o l e m i l k msst. c a s t s i s a ^ l e a s t ; 3-25 ^ ^ r cssrt : i s r t i s r : ^ r -

T ? 2 . P a s t ^ s s r l z a t i c e 1 ^ a o e rZe rL a a S e XDO^ TBI322 isf -rsTfr^ 

http://cDi2ntxi.es
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3r F iHD-

^ "5? 1 1 1 . 

crSsc rs r i s tsi mrlfe. 

S a c T7»T-.T1̂  STTff 
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rrr. -g? 

t i r 

Ess w - " ^ :ss i r rg tyij^n- ^ s z ^ a Etr ff?Tg nira— 
El£ 

IT ^- lir S S E Z S i l S i S TTTT'T^ i f S TTfTtTg; wi'.'aiU. ^ S E S l mfTfe . . 

±:sgrr?'nn=:z 2!i: 

ZL« ^ ' i J ^ i s Ttiagr^ .̂ ,̂ ^^ -̂r ..-.;...,-? ^ r ^ ^ ^C^- r^pTVsgT; 

2« l^^sn TTTP osn: ••-̂ nrH/Lt44i: Ff'uiJL mr'Tik ftm? zsg^rlt: ii 

i uniZfe: ^-"""^ ~ H^jitL v̂ .AczPa>-'a-i'.r4r mf-'Uik in. iiiis 

•^- !̂5EE z S s ^ ^ ^ s t zsnmr icr irrf̂ ?!?: ^rnf cmzirs caitzidiLaMfe Sir : us:^ i s 
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Quality ice cream will ha\7e ssQre thssi 
butter fat wei^t. 

lb. per gallon 

Kost milk has added. 

7- Cottage cheese is jKjpular ̂!?ith people ̂iSao are trying to 
wei^t. 

8. ^ e mixture of two or more cheeses is called 

9. î dditions to butter that are not 
and 

required by law are 

10- ISie most p o p u l a r cheese i n t3ie Utoited S t a t e s i s , 

laistincr 

D i r e c t i o n s ; L i s t t h e i t e m s c a l l e d f o r i n eacih o f t h e follcKwing. 
S e l e c t you r answers c a r e f u l l y . 

i - Four c l a s s i f i c a t i o n s of ciheese a r e r 

(A) 

(B) 

„ (C) 

_ CD) 

2 . "Siree commcHi Toxms i n "s^iich mi lk ^ y b e arer 

(A) 

(B) 

(C) 

3. Three types of semi-soft caieese ares 

(A) (B) Cc) 

4. Vitamins added to multivitamin milk arer 

(A) 

(B) 

(C) 

CD) 

Fermented type milks includer 

(A) CD) 

(B) CS) 

(C) CF) 

Evaporated miik is obtained by the process of: 

(̂-) -_«_ CC) 

(B) 
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•Assig^Qiaeiii: 
S b e e t 5to. 3L2 

;, BC33S, S2SB B2^SS?3S3? 

5he £c«3ds iia t2o.s m a l t ^DciiiaSa Vsjaaafejiisas eaS s«ane o f t S s l i a s i c 
fcods o f p e o p l e ti^ wor ld oiTsr. S r a i s s asaa s^a3s o f g r a s s e s s u p p l y 
l a i ^ pe rcSBtages o f t2se t a s t a l d i s t s f a r i»rri«;iv csai2!!it2:i.es« IHre eg^ir 
wit3i i t s fonc t ica i s t o d e r e l ^ ^ i s t o a :^3wl, -OiezEeSaaEe, ooimdaJiBS a l l 
t3ie m a t e r i a l s u e t ^ s s a r y :S2r Isoa^ I s a l M l e g . asaal cam sni^ely mam;y ' ^ t a l 

5S^se S J O S S a r e l a s a a l l y a s s o c i a t e s iss-tsa aSi:© liars Et I!E£al« i M t 
a r e s e n ^ ^ very o f t e n ^ s r o t i i e r a ^ l s , ^ ^ ssa sSSeS isugire^iQint i n 
SQuy conSilisaticsas o f fiisla^. I22 vtassr ^ s ^ r a t i s s i a a s a cfesf* g-iam 
shou ld 1 ^ ^ m i l i a r icitla i^aese ^ a o s s . 

Ii3 t3d.s i an i t yon i d l l g a i n sone ss30»ieSge o f ^SSSSB fc<ntis» a s 
t h e y staiad a i o s e f o r f o o ^ =>7^r^ 22^? t i : ^ ^ auix ^̂ ?«̂  csaniicnae fnar s e l e c t e d 
d i s h e s . 

^ssicggaeBt; 

1 . Sead t 3 ^ r e f e r e i ac s s l i s t g g iDelsa?. 
2 . ^s^s^^Bz t h e i ^ e s t i c z ^ l^elssp ^=7^ tjsnrsi i s ti&is assiggmgrrrt 

l3f . 

Re:feseaces; 

-^« ^ e CallTtary 233Stlt32te o f ^ S E T I C S * i?̂ rgj g>ygsfBffg<g-Bfflgs3l gfcef> 
p p . 1 8 - 2 2 . 

B . .SsnericaB H o ^ Scsmoasics .^ssorsat issa* grsffrtrnnmrrafe o f FosaS 
P r e i ^ r a t l g a i , p . 3 8 . 

^^estlODSs 

D i r e c t i o a s ; Hae f b l l o w i n g s t a t s n e n t s a i s eitBaer tinse >Jjr fall gig. I f 
t h e s t a t sa i e i s t i s t r j i e , d raw a r̂ -g-̂ 'gg^ astDiisaS t S ^ l i E t t s r "'IP-"' I f i t 
i s f a l s e , d raw a c i r c l e arojasd 12^ l ^ t i s r ^F."" 

1 . 

2 . 

3 . 

a r e a good scasrce o f i r o s . 

S ^ ^ a r e g s a e r a l l y ^ s y t o d i e ; u . . 

5 h e r e a r e t imps T»m=a2 t h e ^ a e l l s ssf e s ^ « i l l lie liese— 
f i d a l a s decasra t ian asaS smtr i t iCEsal ^palnse. 

^ F 4 . Only p a r e -Kaaite eggs s h o a l d r e ^s^sS S s r g ^ a a l i ^ coc&im^. 

T F 5 . ^Sae d i f f e r e n i s i s i < e i ^ t iDStsiess s i ^ fT'iĝ .ĝ gĝ is; <n>f egsgs x ^ 
t h r e e oinBces. 
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T F 

T F 

6 . The s h e l l s of eggs w i l l p revent t h e penst33ti<cm ©ff <nj#nars 
hut n o t d i r t . 

T F a . 

15 F 9 . 

T F 10. 

T F 1 1 . 

Grade B eggs should never i>e used TOT codkiaag-

15iere a re va r ious methods t h a t nay i>e losed -to sinnnor &g^. 

Eggs t h a t a re no t turned over dur ing t22e fsr^iing pinacess 
a re c a l l e d sunny-side up eggs . 

Some s o r t of l i q u i d should always iie added '-3D e g ^ ŝ̂ ism 
scra isbl ing. 

A green r i n g around the yolk a f t e r simmeriiDg i s a lesnnILIt 
of the feed used and cannot he changed. 

^ ^ 2.2. I t i s in^Jortant t h a t an omelet te !be served a s s^csa a s i t 
i s cooked. 

T F 1 3 . Cereals have no use o ther than as a h r e a k ^ s i t ilt^m-

T F 14 . 

T F 1 5 . 

T F 16. 

T F 17 . 

T F 18 . 

T F 19 . 

T F 2 0 . 

T F 2 1 . 

T F 22 . 

T F 2 3 . 

Granular c e r e a l s s'lould always i)e mi^ed i n CJDM ^sssiter IBS— 
fore cooking-

R>o mucih s t i r r i n g i n cooking -aSiole g r a i n ceareals cam resialLt: 
i n an i n f e r i o r p roduc t . 

Bacon and ham w i l l no t s p o i l as e a s i l y a s s a m ^ ^ -

I t i s gene ra l l y d e s i r a b l e t o purchase isccsa -Sslt i s 
a l ready s l i c e d . 

Bacon should he pre-cooked and then cooksd <5ai(ckl^ a t a 
high temperature j u s t before se rv ing-
Pancakes and o the r sucrh products w i l l n o t tssnd t® r i s e 
as much i f the b a t t e r i s mixed up too faT aSasad ®r inisiinig 
t i m e . 

15ie c o n t i n e n t a l b r e a k f a s t o r ig ina t ed i n As ia -

^ e advantage of t he c o n t i n e n t a l b r e a k f e s t i s t32e sSsssmcS^ 
of ex tens ive cooking. 

Fxozen egg whi tes gene ra l ly have i n g r e d i e n t s added -tno 
improve keeping q u a l i t i e s . 

Spec ia l mixtures of eggs and milk or eggs and siHHirtsmiinig 
a re a v a i l a b l e for u s e . 
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Completion 

Dtrections; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Eggs are many times used as a substitute for . 

2. Twelve medium size eggs will weigh about 

3. The grade of eggs is determined by their 

5. 

6. 

10. 

11. 

12. 

13-

14. 

ounces. 

and 

4. VThen poaching eggs with thin v/hites, it is helpful to add 
to the water. 

The green ring around the yolk of boiled eggs may be eliminated 
by placing the eggs in immediately 
after cooking. 

Fried eggs will tend to be 
amount of fat. 

7. To make a dinner omelette. 

if fried in an excessive 

eggs should be used 

8. Two distinct characteristics of cereal are the ample supply of 
and th2 lack of . 

9. The two basic types of cereals are the 
cereals and the cereals. 

sausage Two common types of breakfast sausage are 
and sausage . 

Meats used for breakfast service are usually , 
to enable better service. 

In blanching bacon, the slices are usually cooked until about 
done and then kept until serving# at which time 

they are completed to order. 

Potatoes are usually served for breakfast. 

The quality of syrup used for pancakes can be improved by 

15. Putting small holes in a sausage prior to cooking will prevent 

16. Frozen egg yolks usually have 
added. 

or 
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( ' 

I . 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The various uses of eggs for cooking are: 

(A) (D) 

(B) 

(C) L__ 

6. 

(E) 

(F) 

2. The six sizes of eggs and their weight per dozen are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

3. The four grades of eggs by U. S. standards are: 

(A) (B) (C) (D) 

4# The most common methods of cooking eggs are: 

(A) « _ _ _ « _ (D) 

(B) (E) _ „ _ 

(C) (F) 

Poor quality fried eggs can result from: 

(A) 

(B) 

(C) 

(D) 

Country style eggs are prepared by cooking eggs with; 

(A) _ _ _ ^ (C) 

(B) ^ (D) 
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7. The three methods of making omelettes are: 

(A) 

(B) 

(C) 

8r The most common meats offered on breakfast menus are: 

(A) (B) 

9. A continental breakfast is composed of: 

(A) (B) 

(C) 

(C) 

61 

10. The classifications fo food that are common on breakfast menus 
are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
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i^ssignment 
Sheet No. 13 

Covering 
Units 53-56 

APPETIZERS, SOUPS AMD SAĴ DIvICHBS 

15ie food in this unit may be served alone as lunches or snacks, 
or may be c^xaplensnts to a coE^lete dinner. They# like other foods, 
should be prepared and served properly and attractively. Since they 
generally precede the main meal# they can do imich to determine the 
customer's attitude tot^rds the rest of the meal. T"?hen served 
alone they need to satisfy the custcaner's imsoediate appetite. 

In this unit you will learn what different appetizers, soups, 
and sandwiches are conanonly used in food establishments ai^ how to 
prepare them. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

^ -

References; 

A. Olhe Culinary Institute of America# T3ie Professional Chef, 
pp. 14-15, 243-278. 

C. Smith, A Handbook on Quantity Food Managements p. 68. 
E. Sealtest, Know Your J'ob, pp. 36-39. 

Questions; 

True-False 

Directions; The following statenants are either true or false. If 
the statement is true, draw circle around the letter "T.° If it 
is false, draw a circle around the letter "P." 

T P 

T F 

A sweet appetizer should be served prior to a meal that 
is basically light. 

Canapes are much like hor d'oeuvres except that the in--
gredients are served on bread or crackers. 

T P 3. In preparing appetizers, speed is not iiiff)ortant since 
appearance is the main consideration. 

T F 4. French Bouillabaisse is a cJmmon soup to be served 
along with the main meal. 

T F 5. Quality soup is based cm the stock that is used. 

T F 6. Broth and bouillon both mean the same thing. 
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°2? F 7 . -2̂ 11 soops saoald ce serT?sd e s t r eEe ly laot . 

T F To QbtaiB c la r i f i ca t iOQ* i t i s i^^sortanit t h a t tSae stc>s^ i s 
sitTmered r a t h e r than b o i l s d t o extresses. 

T F 9 • Coatiiiamis s t i r r i n g - i s regaixeii t o obtaim c l e a r ccHsscssre" • 

T F gamis l i e s a r e tihe foods t h a t a r e p a t issto t h e s tock 
t o eake the sono . 

T F 1 1 . d e c l i n e of acfcoal s tock saaking iia tlae kitctsen i s 
due t o the f a c t i^iat ti^ p a b l i c p r e : ^ r s t h e saaiaiifactiired 
l ^ s e s . 

T F 12 . Cooking t i n s txj o s t a i n s tock should Ije a t l e a s t e i ^ t 
lioairs. 

T F 13- Stociks shoaid ne^er ce s a l t e d s ince tiiey a r e gene ra l l y 
cooked wi th o the r £occis vbxch s sy te ' id to ctaange t f i^ i r 
s a l t ccai tent . 

T F 14 . In ccxDfcing s tock i t should r e Isoiled and tlisn a l l o s ^ d t!0 

T F 1 5 . 

T F 16 . 

T F 17. 

F a t t h a t fbrsss frc^a cool ing s tocxs should 2 ^ l e f t 
du r ing r e f r i g e r a t i o n s ince i t w i l l a c t a s p r o t e c t i o n . 

I f s tock i s placed i n t±ie r e f r i g e r a t o r d i r e c t l y f roa t l ie 
s t o r e , i t w i l l r e s u l t i s poor qsaality s t o c k . 

Bones shOEsld oe c^iox^j-^ up i n t o s iaal l p i e c e s luefore issing 
i n s toc&. 

T F 18 . Soup s tock EBay ise k e p t CHS top of t i ie s tove i n d e f i n i t e l y . 

T F 19 . i ^ a t for sandwicsses shoold oe s l i c e d afeooat 1/16 inch 
t h i c k . 

T F 20 . e f i l l i n g of a sa?5dwi€2i should n o t lie spread t o the very 
o f t h e b r e a d . 

T F 2 1 . ^ s isa l l s i zed work s j s c e i s a l l t h a t i s needed for 
e f f i c i e n t sandwicsi s e r v i c e . 

T F 2 2 . ^11 c2i(^ping# s l i c i n g , and spreading o f Isread sljosaM iae 
cai a s j ^ c i a l Isoajid. 

T F 2 3 . h s e p a r a t e spreader ssonld Ise lased for eacSa d i f f e r e n t 
spread m i x t s r e . 

T F 2 4 . Sandwic^i i n g r e d i e n t s slst^Id Ise prepared w e l l ahead of -i-igna 
for nse^ 
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5 F 25 . J t i s E33st p r ac t i ca l t o use c^ieaper grades of usaycaiifiaise 
sor Eakisjg sarsiwlcsses • 

T F 26. Bread or :other- saadifiai ssatsriais sbs^nl^ laot be luaiBdled 
witfe the Isssds. 

T F 27 . Kore DOS^ than in^at shcald l?e s s ^ for stock soaps-

F 28. Stock- sosps slioald be s i d for a long t i s^» 

T F 29. Soap stocks snosld 1^ cooled qaicklY-

T F 30. Creae soap should xse- s a l t ^ jisst. i3e:^re serving. 

CossDleticHa 

DirscticHis; F i l l iss tbe blank (s) i n eac^ stataisesat witSa tSae •wordfs) 
required t o complete tise sentence co r rec t lv . 

1 . - ^ appet iser i s a .-:̂ >od tSsat i s served 

2 • Canapes 
the 

t k e iHieal-

nos d * osaervres caa provide a good p r o f i t provided 
cost i s kept dci^s. 

3 . Canapes are s i s i l a r t o l^^r d'otievres ^ c e p t ffeat tine nsixtsjre 
i s sensed on a 

4 . Bouillabaisse sboald be sensed both as 

8. 

9 . 

10. 

1 1 . 

5 . I t i s important t o nave gtxad 
COOd S C i l D . 

6 . Most cons<^Ee*s are obtained froas 
stociL. 

'!»'ya ordex t o prodiiioe 3 

stock or 

7 . In obtaining a c lear l ipoid # tase coagBlaticaa of 

t o fans a so l id isass. 
causes tise o O ^ r food p a r t i c l e s 

S o a ^ a re BSisally served a c c s s ^ ^ s i ^ b ^ s 

SSjdem processing of is^at bas ê  
c rea tes probl^is i n iskiisg st^^c^. 

Ft>r b e t t e r na t r i t icssa l value# M'Ĵ IĴ ^ ̂ ^i^'Si ;snrg added 
tbe coclcing p r o ^ s s i^ea Bskisg s tock. 

itsisi. 

^j^JSiClIB 

^2at bcmes 
f lavor . 

sbc^ld be added pieces t o give isore 

12. ^lie Esain difference l^la^een brcwn stock aasd ^jiiite stock i s tfeat 
in ^i^iite stock ifhQ bones nave not be^a . 
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1 3 . Khoa i t i s d e s i r a b l e t o b r i n g t h e f l a v o r o u t o f a fbcd is^aile 
cook ing , t h a t food shou ld b e p l a c e d i n "%ra-ter 
t o s t a r t c o o k i n g . 

14. <^e very iiaportant nsle in cooking 
foods as qaickly as possible? and 
qaickly as possible. 

Sr hoi 
cold foods as 

15. Igien cooling stock, it is roccsunended that the stock be 
occasionallv^. 

16. i^ itS2, that ssay be useful for dipping sandwich filling ia the 

17. 

IS. 

19 

Butter ssay be softened for spreading by adding a ssell anxmnt 
of and then wiipping. 

I5ie testing of seasoning of sandwich fillings should be dcsje 
by the . 

Tv<3 pints of isayonnaise should be enou^ to spread alxHst 
slices of bread. 

20. Food STich as cSiicken, greens, and cheese can easily be cut lap 
with 

21. Flavor or color of soup stock can be influenced by 
soi^ of the msat used. 

22. I'ihen Essking soap s tock, the ju ices of the sssat are extrac^sd 

2 3 . CreaM scmp uses a sauce. 

Lis t ing 

Direct ions; Isist the iteias cralled for i n eac^i of the follcwing. 
Selec t yoar answers crarefully. 

1. I^ie five bas ic appet izers in t3ie U. S . a r e : 

C )̂ (D) 

(B) (E) 

CC) 

2. Ŝse sain classificrations of soup ares 

i^) CB) (C) 
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D « 

3. 

9 . 

(3) 

Ccl 

C2) 

?re?^ fell î -fcD xr*^ csammnsly "sssS c s t ^ g s r l e s cx= 

^ m 
m 

- ^ * • 

111 

4 . ^ ^ s x b l e ĝ yj"mispyniTTs=?>y<:; ©^ s o u ^ s r e z 

C3| 

Ccl 

C2| 

Siax&s ass ^sssa l l ^ (^xi.iPsS .Iionc 

a i ccl 

C3| 

6» 2I22 iToar w=>,lia sfescacs s i s r 

CBl 

ccl 

7« j ^ t ^ n g g ox i:iiLl3T]g Iscss^ S s r ^SSSEIIPICH^S s z e : 

CBl 

f c l 

fBI 

C l̂ CBl 

Csl 

ccl 

Csl 

in 

CBl 

ccl 

CBl 

CFl 

Csl 
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AssignmeRt 
Sheet sro. 14 

Covering 
Units 57-59 

FRUIT PREPî î TlGS ̂ MS COQSEKlf 

Kmits contribate iiE5>ortant Butrients to the diet and are 
excellent sources of natural sugars. In additice to these 
features, most fruits also "help "with the natoral eHminaticn 
processes of the body. 

Fruits are seldom used as t3ie complete iieal hfot rather as 
appetizersf desserts, or "snacks" in their fresh form, ^ey play 
an in^ortant part in the Haaking of certain salads ̂liiiiĉ  wilL.be 
covered in a later unit. 

In this unit just a brief stis3y will be i^de, priisrily 
concerned with preparing and <̂ X3king fnoits either prior to use 
with other foods or as they would 1^ served separately. 

AssiGsment; 

1. Read the reference listed below. 
2. Make a list of fresh fruits available in yoair area. 

Which of these are available all year round and ̂ îiiich 
are seascHial in nature? 

3. Answer the questions below and torn this assignment in b^ 

Reference; 

I . Information Sieet #2, "Preparing and Codcing FoEits, 

Questions; 

^?rue~^^lse 

Directions; Sie following stat^ients are either true or felse. I f 
the statsnent i s true, draw a c irc le around the l e t t er "T." I f I t 
I s fa l se , draw a c irc le around taie l e t t er "F." 

T F 1. Most frui t should tQ washed before preparing. 

T F 2. 

T F 

T F 

T F 

3, 

4, 

^ e sase procedure is i?s^ to obtain both grapefruit 
and orange sectlcsis. 

Oranges should be c3u.ll^ before cutting into slices. 

In removing the core from apples for be 
should be loade artJusd -fee core all the 
apple and the core rsaoved. 

, a cut 
thr^igh the 

5. Discoloratica of baisnas after peeling can be prevented 
by covering Qisn with an acid fruit. 
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saiacs s h o n i n zjerax ± e s s r r s S isffii:-T F 8 . 

!? F 9 . C r a u i e r x l e s SBISUI^ SIB SS3D£S5 r^f-?"^ fr^iJT s k m s litiULSt. 

T F 1 0 . B r l e d apr lcsu ts =»T»tg -rar-, •yi=^ si^niil^ Ise ^K^^::eS iim wsrim w a t e r 
i e f b r e s t s w i B g , 

T F 1 1 . Ca33ned f r u i t s s h o s l d i s ^i^ieisS 3® HDinst^ feefinare seErrirt^ 
and c o o l e d . 

Conn53ezri.r:g5 

B±rec±l'Gms; F i l l ±n t i e IDISII&CSI izi ^ais i stafc^Tintaafc m.tfe f-'fre wciriiCsD 
r e p a i r e d -3x5 csosgalets i2ae santSDce cssrrscrO.Y« 

1- Seeds axe x^anDvad Xrom o r a ^ ^ j a i c e I??' -̂

2 - ^ S ^ r e a a t t i s g orsisge s l l ^ ^ s s , "fee !T?r?rHgF=s ^DOsILd 1 ^ placeci im 
SOT 5—3 lEijsn'tss. 

3 . Orange s l l c s s sfeonld 5>e 

4 . ^ d l y danaged aud 
pirspara t i o E -

lieSisrs osuifeEJEDî  ^n> •ginicfen'ess. 

"̂ g.£̂ =̂g=? £SSU2LM l ie ( i i s c a i r t i ^ im 

5 . B i soo lo ra l : i on oz a p p l e sectiODS e s s I s psre^fSstsS S^ gQ^j^-erln^ 
Ifhem T^t^i • 

5 . 12ie sk i l l s ©£ peacSies c s n 1 ^ zs3Bi:?i^d easijL^?' l i ^ rars-fc p l a c m ^ 
•Osem ii3 m 

1 • ^ r t e r i>aSsd a p p l e s laa'iTe c sx^ed , a zssnm ®:̂  

8. 

sStajmlL^ 
i e p l a c s d cm tfi^ t : ^ aiad 4±ss Isrisi led -gso Sssnm a ^ l a 

I D inakiug app lesa iacs , 
aj^sles a r e 

t23e a>ijg=£r g^ '̂g'̂ l?'̂  s e safeid Jiss-fc lieSiare t i l ^ 

a.^gg-g-^Ta? 

Birggfcicsas s Hdsl: tiiie i tsms ^::BX^^ 
Selec t your answers care:mlly . 

1 . f^inr acid fna i t s arer 

CB) 

y^-ri sst isa ©E "^le Sn>ILl.<iraEEBî . 

f^^ i*-^ 
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2». TJiree t h i n g s t h a t l>ananas a r e covered i^Tith i>sxDx^ isMjiag a i s : 

(A) (C) 

(B) 

3. The creamed mixture for baking peaches consists ©x= 

(A) (C) 

(B) 



Information 
Sheet No. 2 

71 

PREPARING AND COOKING FRUITS* 

How To Prepare Fresh Fruit 

Juice Extraction from Citrus Fruits 

1. Cut the fruit crosswise into halves or longhtwise into halves 
and quarters. 

2. Hold the glass reamer with one hand and the half section of 
the fruit with the other hand. 

3. Invert the half section over the top of the glass reamer. 
Rotate the fruit back and forth while pressing firmly 
against the blade of the reamer. 

4. Strain to remove seeds and particles of pulp. 

Grapefruit Halves 

1. Wash grapefruit and cut crosswise into halves. Use a sharp 
pantry knife. 

2. Using scissors or grapefruit knife, cut the center core free 
from the tough membranes which separate the sections and 
also from the rind. Remove the core and seeds. 

3. Loosen each section from the membranes and the rind, using 
a small knife. 

Grapefruit Sections 

1- Cut off the rind from the top and bottom. Stand upright on 
the work table or cutting board. 

2. Remove the rind from the sides, starting at the top and 
cutting downward toward the table. Cut the layer deeply 
enough to remove the white membrane. 

3. With the left hand, turn the fruit, from right to left, as 
necessary, until the rind is removed. 

4. X'Jith the back of the knife, lift out the whole segments of 
pulp. Remove the seeds. 

Orange. Sections 

1. Cut off the rind from the top and bottom, 
the work table or cutting board. 

Stand upright on 

•Adopted with permission from Food Service by Helen Livingstone, 
McKnight & McKnight Publishing Company, Bloomington, Illinois, 1950. 
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2. Remove the rind from the sides/ starting at the top and 
cutting downward toward the table. Cut the layer deeply 
enough to remove the white membrane. 

3. With the left hand, turn the fruit from right to left# as 
necessary, until the rind is removed. 

4. With the back of the knife, life out the whole segments of 
pulp. Remove the seeds. 

Orange Slices 

1. Let whole orancf̂ i? stand in boiling water from 5 to 8 minutes, 

2. Cut through the rind around the orange lengthwise twice. 
This will dividf=5 ths ri'-". into four parts• 

3. Cut a thick layer of skin from the top. 

4. Remove the rind in four strips lengthwise» 

5. Chill. 

6. Cut crosswise to the thickness Jlesired {h to h inch). 

7. Remove the seeds. 

Diced Oranges 

1. Remove the rind and cut into sections. 

2. Cut sections crosswise into uniform pieces the size desired 
(about h inch)• 

3. Remove thj seeds. 

Lemon Sections 

lo Cut a layer ;̂f rind from top and bottom. 

2. Cut lengthwise into halves. 

3. Cut halves lengthwise into sections of the desired thickness-

4. Remove the seeds. 

Lemon Slices 

1. Cut a thick slice from the top and bottom of the lemon. 

2. Cut crosswise into slices of the desired thickness (k to 
h inch)• 
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3e The rind is scored with a fork before cutting the slices. 
This gives a fluted edge to the slice. 

4. Remove the seeds. 

Raspberries* Blackberries/ Blueberries 

1. Inspect the berries carefully. Discard overripe and badly 
damaged berries. 

2. Cut off the damaged/ discolored portions from the good 
berries. 

3. Place the berries in a colander and lift up and down in a 
quantity of cold water. 

4. Handle carefully to prevent bruising, 

5. Drain them well. 

Strawberries For General Use 

1. Place the berries in a colander and wash under running water. 

2o The perfect berries are sorted frcss those with spots or 
blemishes . 

3. Remove the stems, soft or discolored portions, and blemishes, 
and drain the berries well. 

Strawberries To Be Served V/hole 

1. Select large, perfect berries. 

2. Wash as already suggested. 

3. The stems are not removed. 

4. Drain well and chill them until serving time. 

Apples For Baking 

1. Select large red apples. 

2. Wash and dry them. 

3. With a small, sharp-pointed knife cut through the pulp 
around the stem, making a circle 3/4 to 1 inch wide. 
Extend the cut to within 1/2 inch of the lx>ttom. At this 
point cut across the core and remove it \^ole. 

4. Pare a band of skin 1/2 to 3/4 inch wide off the top around 
the opening made by removing the core. 
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Apple Sections 

1. Wash ai^ drain the apples. 

2. Cut into halves from top to hotter. Cut the halves into 
quarters. 

3. Cut the core from eacih quarter. Remove the skin# bruises or 
blemishes • 

4. If smaller sections are desired* cut the quarters into 
uniform pieces, lengthwise. 

5 • - Place sections in lemon or other acid fruit juice to prevent 
discoloration until ready to use-

6. Drain well. 

Diced Apples 

Place several sections close together on work table and cut 
crosswise into cubes of the desired thickness {% to h inch) . Use 
French knife, 

Apple Slices 

1. 

2. 

Ananas 

Prepare the sections. 

Cut the sections cross^^se into slices from 1/8 to 1/4 inch 
wide, according to use. 

1. Cut the banana from the bunch. 

2. Cut off stem and remove the skin. 

3. RenKJve all the inner %^ite membrane which may adhere to the 
palp. 

4. Cut off soft or discolored portions. 

5. Cut into halves or strips lengthwise; into wedges, or slices^ 
as desired. 

6. 

7. 

Cover the pieces with an acid fruit or salad dressing. 

If acid fi-uits such as oranges, pineapple or grapefruit are 
prepared at the same time, the bananas are covered by the 
other fruits to prevent discoloration until ready to use. 
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Psac3ies 

! • I f t2^ foi i l : i-s VBTY rxpe# ttie skin i s e a s i l y r^-^oi^sfl. 
Fierce the skin wi-Oi tiae point, of -Oae kiai:^ aieal l i f t i t : frcsm 
t5ie |mlp . Begia peeliijg at: rba iDOttioa of t3se peacia» Us«= 
shor t , qiaick s t r o k e s . 

2 . I f tlie skin i s no t ea s i ly r^soved, d ip the peacaa i n t o 
Ijoiling water long' e n c ^ ^ to loosen tlae skin (atsciat case 
lEainuts or l e s s ) , and tfhen p e a l . 

3 . Cat i n t o lial-yes lengtjivise sad r«iS5ve the p i t . 

4 . Cat tiie lialves i n t o -v&d^s or s l i c e s , as de s i r ed . 

5 . 5feac2ies are prepared caaly a snor t tisse Ijefore lasing, or a re 
covered with a d d trxixi: Juice ts> prevent discoloraticsa. 

Pears To Be Served Ifecooksd 

1 . Oat the pear int^o halves I s n g t i ^ i s e . Cm: osat the core and 
ressove the s k i n . 

d . !Sie halves a re c a t i n t o ^sed^s or s l i c e s , as des i r ed . 

3 . Frevent discoloraticHi. He:fer t o peaches, a i s l e s , e t c -

Pears For Baking 

1 . ReFTg>ve tlie skin a i ^ s t ^ s . 

2 . Ssaall pears or those having a so f t palp are haked i ^ o l e . 

3 . Hard i^ars are p a r ^ , e s t i n t o halves Langlhagise, and the 
core reiaoved. 

Pears For Stowing 

1, &^11 ^ a r s a re s t s a ^ imole a f t e r reisoving tli^ s k i n . 

2 . ILarge i^ars are preT^red as for 

Hcaf lO Co:^ Fnai ts 

1. 

2. 

.Arrange the p r e p a r e a^>les in a shallcw leaking pan. 

Poor case—half t o one inch of water i n t o the pan and cover 
c lo se ly . 

Cook slowly on top of the s tove, keeping the water helow ths 
Ixii l ing point- Continue cooking snl : i l the a i s l e s are 
t s i ^ e r when pierced with a toothpick. 
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4 . Rassove zhQ cover» SpreatS tsje tops ox tiae aiJ^^les iid.t2i soca r car 
lieavy syr«2p. 

5 . P lace n i ^ e r til^ b r o i l e r "sstiil "Oie sugar isel^is and S^rsss a 

6 . Cfee s e r ^ i s g '-^' €2sa apple« 

i^p lesance 

1 . P lace tifee prepaTSG. apple secrtlcsns ±n a saiacepaia auDd ad3 esse— 
Isalf t h e i r ^eas s r e of cssM %3tsr or p l a c s iia a stsasisir. 

2 . Co^er a i ^ €:5>ŝ  sl^s^lv m s t l l iase ais^les a r e teasder. 

3 . Sssovs frOEs -Ose f i r e or s l s j 
1 tablesp«KSB per a p p l e . 

azsS a ^ siagsr t o taste——abcat 

4 . ^ a t w i th a spoaa or i s i s e r . Strains I r pre:ferred. 

5 . Spplesasce I s ser%?^ s o t or c o l ^ , 

6« Cfese serving' — X/3 c a p . 

Baksd Baoaiias 

1 . Cut tlse i3aBa2i3S i a lial"i?es lesgtaas lse . 

2 . Place iifi a b a t i e r e d bakiisg pazs. Brush ^sd^ lesBOsm Jmce? 
bnssli with s e l t e d I j a t t e r ; cover isdiSa saigar osr li^a\?y spnap. 

- * N O 

3 . Sake i s a nssierate ove-s (350 F . ) 15 t© 2© ssdiaMlss. 

4 . Csie servxug 

Crai^ssarry Saace 

1/2 'n 

! • P lace t h e prepared "berries I s a s-aiacepaiQ or I ce t t l e WI&L 
cme-tlslrd -O^lr s ea su re of v a t e r . 

2 . ^dd CHse-5salf "fTBg?! T Erasure of s s ca r 
I s d i s s o l v e d . 

aisd s t i r ^natil t2se siagar 

3« cover aisd coc& sloiply i i s t l l tise ?̂ XiTi?̂  i s a r s t . 

4 . Hessove t l ^ fb^a# isilcss fonss 022 tisp of "tSae pais# witSa a 
cocking spoQ^i. 

5 . Cfê  servlisg — 1/4 c a p . 

CrassS^sry J e l l y 

1 . P lace t3ae prepared l o r r i e s I23 a sancspeia o r S e t t l e ^tfith oajse* 
t h i r d t i i e l r Eeasare of ipa ter . Ccvca: aiad coci^ s lowly u m t i l 
the skiias i s a r s t . 
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2- S t ra in tforcm^ a s i eve , pressing tiie ne r r l e s agains t the 
s ides with a wooden s^jon or use the s t r a ine r attsc^sssajt 
o£ "Ose Eiixing ssachine. 

3 . Pat the s t ra ined be r r i e s i n to the saucepan again and add one-
h a l f t h e i r sseasure or sugar . Cook slowly# stiTxing i in t i l 
the sugar i s dissol^^ed. Cc^tiuue cooking for five minutes. 

4 . 

3 . 

Baked ^ a o i e s 

Pour i n t o EEOlds and l e t stand u n t i l firm "before serv ing . 

serving — 1/4 cup-

1 . Prepare a creaEsd laixture of sugar, Isutter and Xemim, j u i c ^ , 
allowing the fbllo»ing proportlcms for 6 x^acSiesr 4 t b . 
sugar; 2 t b . isat ter ; 1^ t . Isasss j u i c e . 

2. Place the prepared peaches in a huttered leaking pan. 
each cavity with the creased mixture. 

Fill 

o 3- Bake in a ss^derate oven (350 F.) for 15 t o 20 minutes. 

4 . 3 t̂sEseg or cinnaEsc^ i s sprinkled over the pea ctieF i^fbre 
baking, i f de s i r ed . 

5 . G&e serving — 2 ha lves , 

^ k e d Pears 

1 . Place t5ae prepared pears in a inking i^n . 

2 . Pour «Hie-half inch layer of water i n t o tiie pan. 

3 . Sprinkle pears with sugar, allowing 1/2 xh, for eac3a pear. 

4 . Bake in a msoderats oven u n t i l t3snd?=»r. 

5 . Basts "Oie i ^a r s severa l t i i ^ s with the l iquid in the pan 
^mile baking. 

6 . One serving — 2 h a l v e s . 

St^ied P^ars 

1 . Prepaire a syrup In the Allowing prt^Jortion; 
1/2 c. sugar? 6 pears. 

2 . Ccx& the syrup for 5 lainutes. 

1/2 c . iwatei*; 

3 . -Md t i ^ prepared pears t o the syrup and cock: slcwly u n t i l 
tender . 
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Assignment 
eT,««4- ]^o. 1 5 

Covering 
U n i t s 60—64 

VEGS îaBItS PHSPî Sî TIOK ^M^ COOSJSRS' 

i n toaay s 
laiown and# t h e r e ^ r e ^ 

Vegetables are hacomlng sssre and Eore 
maius. 55ieir r i c h n e s s i n food va lue i s 
customers dsaand v e g e t a b l e s i3iat are o f good q u a l i t y 
prepared. 

In c<S5»arisca wi th oti ier foc^^ tise c o s t o f v e g e t a b l e s i s r e ­
l a t i v e l y low. Ti^refbre , 'tbey sboald be a t t r a c t i v e l y presented t o 
i n c r e a s e s a l e s . 

In t h i s u n i t yoa w i l l l eazn the c h a r a c t e r i s t i c s o f v e g e t a b l e s 
and study the methods o f cooking. 

Assiomaeat; 

1 . Read the references l i s t e d below. 
2 . f^ke a l i s t of vegetables losed in yoer es tab l i sbeent 

in a week's t i n e . Show \sh±(^ are fresbt ^i^icb are canned, 
and which are frozen. Hew does t h i s a f f e c t par:5iasing, 
storage # and cost? ^2^ faci 11 t i e s adeqasate for keeping 
a reasonable supply cm tsusd.'S Bow coaM -they ^^ improved? 

3 . Answer the qaestic^is below and torn in. t h i s assignnent 
i ^ . 

Refaraices; 

A. S ie Culinary I n s t i t u t e of Assrica* ^̂ ae Pirofessigaaal Chef, 
5^. 171-198. 

C. Smith, A Handbook of Qoaiatity Food jHaisaqeEeist, ^ . 72-73 . 

Questionsr 

^!!rue-g^lse 

Direct ions; Sie following s t a t s s s n t s are e i ther tnme or felse. I f 
the s ta t saent i s true draw a c i r c l e aroiai^ the l e t t e r "T." I f i t 
i s f a l s e , draw a c i r c l e around the l e t t e r "F." 

T F 1 . 

T F 

T F 

T F 

T F 

2 -

3 . 

V e ^ t a b l e s that t a s t e b e t t e r aisd look b e t t e r ^^en cooked 
g s j e r a l l y do not cOTitain the sa^t food valme. 

I t i s necessary t o wash a l l vegetables l^fbre ooc^ving. 

A l l frozen vegetables shcald b® ci^ked without -fSsawing. 

Generally frozen vegetables require l e s s co<t^tiiig time 
than fresh vegetables . 

Canned vegetables are cooked before cannimg amd therefore 
need csily to be reheated. 
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^ P 6. 

T ? 7, 

B r l e d legumes axe ibecnmisg i»r-ge im^osr&szsifc im it2a5as^"s 
codkeacY-

f ? S« " V e ^ t a b l e s 3isy IDS c l a s s l j f i e d I^r 

T F 9. 

T F 10, 

ggslgar* 

^ •vegel3ble p l a t e sxirsil^ a l s c ^ s csEitsiiia Jxasfe u^s^eiirî S^Tp'S. 

^ F 1 1 . 

T F 12. 

T F 13, 

T F 14, 

T F 15. 

T F 16. 

T F 1 7 . 

T F 1 8 . 

T F 19, 

T F 2 0 . 

T F 2 1 . 

T F 2 2 . 

T F 2 3 . 

T F 2 4 . 

T F 2 5 . 

Ti&eia s tasr i iag. 

I n ca^okiBg T ^ g e t a b l e s , t532 ' s s t s r ^SSOLM fse sa l -

Siagar caia add t ^ i3:e 
i e i b r e searsrlECf. 

±la»?nr ®r ^j^get^slias i f s S ^ a i jTnist 

"SBWI^ cixsfesS TTsgeisbles a a S e s -̂ 23 proi?i«m2sl^ csic^sci 
-vegetables isd-ll p r o v i d e a saz:ts:^r:t22rf gstneSuielL. 

ISie zroots o f i>eet3 s b o a l d Ise xsannszecS IseSusrie ceK&iEt.< -̂

l a x g e s t eam c o o ^ x s ge i sexa l ly siissS p-ŷ -w=̂ -{Hf̂ ,aj s® tlcatt 
c o M 3ie-t3l d o e s s o t BSSJ^I'D inhe l i ss t : ©r -gSe steann-

Frozsn - s^ge tab les ?mr?T l̂î  a l a ^ g s l ie trssKei lueSnsre steamiR^. 

M^m iwasMxig l e a f V;eg=:̂ -̂ i5'5̂ =?;j -s^e l e s * ^ ^snelrfi Ire 
from 123e •water s o i s a t a i r t =̂̂ 1̂ s r i - ^ i s i H aoit cansiiaj aim 
t2ae l e a s e s . 

3ct i (a2S, mEist: resS Tcegeta&)les 
^ i ^ s e t a s s l ^ a r e cmxn&sS 

3>ae t o c ^ > o s i t e cS^anical x 
a r e coo1^3 cope ied "wSiile 
uncovered• 

IScffit ^ e g e t d b l ^ r e n a i r e onlY a s=nTa'!?ll amrmESk-t ®f w a t e r fcnar 
cocS^JEgr bOKe^Ter* i t i s s e r ^ ^ ^ r y t© csic& a :^s? witSi 
ccans iderable Tisater, 

Fota-faDes and sg3:BS2s r ^ r o i i r e s tasrage 1:^ r e S r i g e r a t i s a m . 

Frozen -sxT^^tables s n o a M S3B s t s s r e^ Jusst: Ibslmiff 32 F -

J f "^^getables a r e saot t o b e i ^ s d immsiSiatelY' affeir cac^dun:^* 
tSaey s h o a l d Ire coo led lO-tSi cssild w a t e r -

¥ e ^ t a i b l e s s b o s M b e coi&en iifit5s32t belasg os t : TsmsezDaê rer 
p o s s i b l e . 

B r i e d mi lk s b o a l d n e i ^ r b e i3sed l a 

F r e s b pota1x>es sbon ld Iss issed 
p o t a t o e s . 

~ii-5 sag masgigtd p a t a t G e s . 

!r j^nrrWii^yifn 
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Completion 

Direc t ionss F i l l i n the b lank(s ) i n each statement ii0.t2a tSiffi wraanSCCŝ  
required t o complete the sentence c o r r e c t l y -

1 . Precooking o f f resh v e g e t a b l e s i s re ferred t o a s 

4. 

5. 

6. 

2. Worms can be removed from canliflower and broccoli lijy 
in cold salt water or . 

3. Frozen squash will cook unevenly unless thawed first cdiEs it© iSce 
large amount of it conlsins. 

Canned vegetables usually require the aoditic© of 
and before serving. 

Pod hearing vegetables are classified as 

•Phe main use of dried legumes is in 

7. Green vegetables should generall^^^ be codksd 
whereas red vegetables are normally cooked _ 

a. If ̂ ^lite vegetables are overcooked they will tssnd it© a^jsar 

9. 

10 . 

I I . 

12 . 

13. 

14, 

1 6 . 

17 

Vegetable p l a t e s should be made xxp o f a t l ^ a s t 
v e g e t a g l e s or e q u i v a l e n t s . 

Acids added t o red v e g e t a b l e s t o i n t e n s i ^ -Q^ (col̂ mr ^SSSSIML ts 
added a t the o f t h e cooking xeri(o3. 

Vegetables should be cooked u n t i l they are -

The absence o f and aaa 
pressure cooking helps to preserve the vi: 
vegetables . 

15ie addition of small amounts of 

i n t3ie 

iimpsn pzcsssarnrs 
cooking w i l l h e l p keep i n t h e m i n e r a l s . 

Steam cooking o f f r e s h p o t a t o e s -usually tak^?^ abnnat 
minutes• 

1 5 . Steam cooking o f f resh c o m on the cob takes cmly aSamurt 
minutes . 

Cooking pressiare for a pressure cooker g e n e r a l l y i s sawmait 
pounds. 

The cover or door o f a pressure cooker should nawar 1® Tssanrs^sS. 
u n t i l a l l o f the has been xemo^ped-
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18. Frozen vegetables should not bd 
thawed• 

ohce they are 

19. Fresh vegetables should be cut nearly the same size in order to 
insure . 

20. 

21. 

22. 

23. 

Unnecessarily large amounts of 
avouded when cooking vegetables. 

Pressure cooking times depend u?%on the degree of 
and *:he type o± . 

Prepared vegetables should be covered with a 
until ready to use. 

should be 

When baking potatoes the temperature of the oven should be 
about F. 

Listing 

Directions: List trie items called for in each of the following. 
Select your answers carefully. 

1. The nutritional values of vegetables are: 

(A) IC) 

(B) 

2. Four "don'ts" with regard to vegetable selection for the menu are 

(A) 

(B) 

(C) 

(D) 

3. Three values of cooking vegetables are: 

(A) (C) 

(B) 

4. Three changes that occur as vegetables cook are 

(A) (C) 

(B) 
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5. Pour classifications of vegetables are: 

(A) (C) 

(B) (D) 

6. Overcooking of vegetables will result in: 

(A) (C) 

(B) (D) 

8. 

9. 

10, 

7. Spoilage of canned vegetables can be discovered by: 

(A) ' 

(B) 

(C) 

(D) 

Three grains that might be used as substitutes on a vegetable 
plate are: 

(A) 

(B) 

(C) 

Three frozen vegetables that should be thawed before cooking are; 

(A) (C) • 

(B) 
wmr'mm^m^K^m 

Common methods of cooking vegetables are: 

(A) (c) 

(B) , (D) 
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Assignment 
Sheet No. 16 

Covering 
Units 65-68 

SALADS A2!3D SALAD DRESSINGS 

Salads may be classified as appetizers or as the main dish for 
a light luncheon. Originally a salad was designated as a dish of 
raw greens, with oil and seasonings, and some of the better salads 
today are the simple, attractive, appetizers that supplement regular 
meals. 

Salads generally do not get the attention that they deserve in 
preparing a meal. They provide a good opportunity to display the 
artistry of the chef and should add something to the meal. A salad 
should be attractive, crisp, and tasty and should be accompanied by 
an appropriate dressing. 

Completion of this unit should enable you to prepare and present 
attractive and desirable salads and dressings. 

Assignments 

1. 
2, 

Read the references listed below. 
What types of salads does your establishn^nt serve? Are 
they made up ahead of time? If so, how long are they held? 
Are they properly covered to prevent wilting and deterio­
ration? Could your process be improved? How? Report 
your findings to your coordinator. 
Answer the questions below and turn in this assignment 

References: 

A. a5ie Culinary Institute of America, The Professional Chef, 
pp. 199-242. 

C. Smith, Handbook on Quantity Food Management, pp. 74-75. 

Questions; 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 

T F 

T F 

Salads are always served cold. 

Salads should hang over the edge of the plate to give the 
customer the in5)ression of a large amount. 

It is a good idea to place salad plates into a refrigerator 
before placing the salad on them. 

In attempting to get eye appeal in a salad, generally the 
flavor will suffer; therefore, it is extremely important 
to prevent this. 



Tnmi mmmm mm wmmmt 

88 

T F 

T F 

T F 

T F 8. 

Salad dressings are always served separate from the salad 
enabling the custoi^r to apply it to his desires. 

If too mach gelatin is used to toake a gelatin saladr the 
salad will be coiae soft and sloppy. 

A better gelatin salad will generally result if natural 
fruit juices are added along with the water. 

Hot water should be used only to dissolve the gelatin 
after \̂ iiĉ  cold should be used. 

T F 

T F 10. 

Fruit acids tend to speed up and aid the action of the 
gel and therefore should be used ^^enever possible. 

As the volume of gelatin increases, its power to gel 
decreases. 

T F 11. 

T F 12 

T 

T 

T 

T 

F 

F 

F 

F 

13 

14 

15 

16 

T F 17 

T F 18. 

Ice can be used as a useans of speeding up the gelling 
process. 

Parsley is a garnish that is used considerably with fruit 
salads«, 

A menu generally should contain only one choice of salad. 

Rcmaine is a salad green that imist be treated with care 
since it is hi^ly perishable. 

After greens have been washed in a pan of cold water, the 
water should be poured out and the greens refrigerated. 

Practically all fresh fruits and vegetables except 
bananas should be refrigerated until used. 

Generally salads should be nsade up well in advance ai^ 
refrigerated until tiise of service. 

Aluminum storage equipaent should not be used since they 
tend to discolor food. 

T F 19. Since mayonaisse is higb in fat content, it is desirable 
and possible to make potato salad with othe»r materials. 

T F 20. French dressing is generally used with ĉ ost tossed salads 

T F 21. Dressings have no food value but are used for flavor, 
appearance, and ease of eating. 

T F 22. Boiled dressings contain little or no fat. 

T F 23. Good french dressing will not have a separation of oil 
and acid after a period of standing. 
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T F 24. Maycsonaise SQC^id r^ sede l a tiie kl-fccSaen îî emê êr possi i i le . 

T F 2 5 . l a lEklng SEsyssmaise in tise 'kitiCTiesa i t I s iEportaBt t o 
add o i l slowlv and in ssiaii aisJsaBts, 

T F 26. 

T F 27. 

French dress ing , a l t s o n ^ a dresslmg In i t s e l f # i s a lso a 
prlise ingredient for otiier d ress ings . 

^ general r u l e i s : 15^ s tronger t3M2 salad* tt^ imiMer 
tifoe dress ing snoaid Ise. 

T F 28. Frencife dress ing seeds t o r e slsaiken •«ell iie:&>re us ing . 

Foai t and vegetable salads snsHild ise assssabled iss' tlse 
asssably l i ne setliod. 

I f a ge l a t in salad i s t o Ise Isspt c v e n a i ^ t * a greater 
proporticaa of ge la t in srtoald i e 

T F 29 . 

T F 30. 

T F 3 1 . Congealing t i i ^ for gi=>ia-f-5TP> CSE jje sinortened Ssy dissolving 
the ^ l a t i n in a col^ l i q u i d . 

T F 32. Frui ts* ve^ t ab l eS r and o13ser si2c5a ingredients snoaald "b^ 
added a f t e r the ge la t in i s p a r t i a l l y dsmgealed. 

CoiSDletics 

Direct ions; F i l l i n the blank{s} in eacai s t a t s s s n t isdth tise word(s} 
required to ccaaplete the s s j t e sc s co r r ec t ly . 

1 . Salads w i l l tend t o loose scaae ox t l ^ i x flavor i f they are ser^eed 

2 . liiSaat i ^ r t of the salad vhirp Is inclisded prisaarily for 
apj^arance i s ca l led ths . 

3 . Flavorless ^ la t i n should be soaked iia 
before -asing. 

4 . A garnish t h a t i s cosiisanly iised wi-Oi a l l sa lads i s 

5 . fSae Ejost ccsaxm salad green used :&3r a salad base i s 

6 . Eecamse of t h e i r water cos tsnt sisd. the :fect t h a t th^ ^fflll tend 
to w i l t the greens and siake tSsesa soggy, are 
seldom used in th=: siain psrt. of a sa l ad . 

7« Over-handling and cleaning of greens 
of 

laay resmlt in "One Sjmetioo 

8. Ihe cotting of fresb frnits to prepare 
3^ done "wxth 

for salads shield 
kniiŝ s to prevent 

discoloration. 
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S« r*rc®i "clae s t a i ^ p o i u l : o r cas tXEsrs se lecxioc i aiofl prepara'fci.csiii fcitne^ 
a i ^ e r r o r I:* s a l a d s sbcKsld g e a e r a l i y r e kept: , -

1 0 . î  cosSsiBa'clsss o r raw o r c © : ^ ^ v e g e t a b l e s ŝ̂ liSa ©reems i ^ r e f e r r e d 
•fco a s a t o r s a l a d . 

1 1 . " ^ e o i l c^Eatsul: o r s a l a d d r e s s i n g s I s p r lmar i - ly Scsr 

1 2 . F m i t : rreiacai d r e s s i s s ^ xs a Yarl3"ti.cii2 o r rreiacsii dressissig irgnat: I s 
accGE^llslaed ss^ subs'txtsitljio a ^ r a l t : J u i c e r o r s cn^ o f -One 

1 3 . 

1 4 . 

1 5 . 

P r o d u c t s s iEs l l a r "fco s i ayaasa i se ISQ"!: yp'^fr* d o mot: iseet: qpveEBinismt: 
regnla^CHss a r e t e r s ^ ^ s imply , _̂-

Prt^jalily rise isosi: i]^pori3ii"c J^o i s ask i r t^ ma^csieaaise i s tSte 
o f t i ie e ^ s aisd o i l s . 

Xr i s is^ortSB"t lesesa i ^ k l u g usYOsmaise "co prs^esat &^ 
of t iss i n g r e d i e n t s -

1 6 . Fresacss dress isag r^r% s^ s t a b i l i z e ss^ a d d i n g o r 

1 7 . S a l a d greesas rsia'c a r e 2 : e f r i ^ r a ' t : ^ p r i o r t© assgHFibly im a s a l a d 
shogild i ^ covered witia a . , -

1 8 . Sa l ad d z ^ s s i n g s sacsald ^ added t o s a l s S s Ĵ 2S"t i e f o r e 

19- I f "O^ ^HilsicHi o f s aycss s s i s e b reaks» i t : slaOEld b e coa^sined witla 
mjore 

2 0 . SfeYOsmaise slac^ild ts ccssbised v i l ^ i 
f o r f r a i r . and v e g e t a b l e s a l a d s -to treve^at: leai 

i^srmg 

DirectiiGaBS r L is t : ti^ i t ^ 3 S c a l l ^ Ss r iia eacas o f tiae fo l lcwi iag-
Se lec l : y o a r aaswers c a r ^ f a l l T . 

1 . ^ s e f i r s t i a n o ^ a t i i s s o f C e a s a r ' s s a l a d iras ccm^sosed o f s 

(B) 

Cc) _ 

2 . Xssdimdssal s a l a d s fell i n t o tsse c s ' t a g o r i e s o f : 

(B) 

(C) 
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15ie four irnain p e r t s o f a s a l a d a r e : 

{̂ > — _ _ _ _ CO 

CB> CD) 

'iSie pu rposes o f t h e b a s e o f a s a l a d a r e : 

U) _ ^ _ _ _ _ ^ 

(B) 

(C) 

BroaTucts t h a t w i l l h i i t de r t h e a c t i c a of t h e o e i i s p r e j ^ r i s g a 
^ l a t i s j s a l a d a r e r 

C3) 

(C) 

6- ISse t h r e e b a s i c t ^ p e s o f s a l a d d r e s s i n g s a r e s 

C )̂ Cc) 

(B) 

7 . FGsr reqcaired i a g r e d i e a t s o f 

{ ^ ) 

s o r isayosnaise a: 

CC) 

CD) 

8« 10:̂ 12 gis'k?i2g saYOnnaise,. t h e o i l and eggs isay s e p a r a t e Isecsus? 

(^} 

(3) 

CO 
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Shee t S o . 17 

ay d i e t . ISsev P T D T T I ^ S S i»dt3 sszSazffij 
SX_il.-=HTn ^A<=il'A*~ 

=Tes ign-gE s r e jaeg x i r 

.=Llt2301KS3 S C n ^ tSZ Z 5 ^ T S T D ^ I i S ^ S r e ccJtaiiBez: x^^sqv—-rr^-i:^-. 

par3t issn aisS 2sx:^±isg. 
bsx xecnisjre agg— '^-n-.» ^zrs-

^^sls ' s s i t i f U l 5s sTxss ^nm Tctsi s=: »'; j i H S ZLLOOJT a m : 

recs instsTKSs en: r s ressra ts . 

AS5i37T^T7^7^t 2 

1 . S e a d t2S2 
1̂2 cnaasticms x s l s w ^̂ •Ttg :. \-i T-> ^jn ' ^^^g= a ^ ? T :33f"h-'Ti; 

Rexerencssg 

iir-n^-ts.^ ^?^^aa ^ T O i:-?7^-= '̂ "̂yrpp"̂  ^?7T?^ A . ^ s e Ca l i s s ] ! ^ 2 s s t l t 3 j t e ex 
?5>. 2 3 - 2 5 . 

B . ^ J ^ ^ i c s n Bans S-'SssniniiZS 3̂ gg=m-r̂  =• j^-Tyyrr 

^ ^ 

Oaest lcsss ; 

BJ reg t Jgs i s ; !Sse xtsllowixig s t a t e n s s t s axe ei^s^sr tx i ia s r 
t h e s t a t e m e n t i s t x i : ^ , m:3» a r i r s l e S X O I T ^ t±ie l e t t e r "̂  
i s : ^ l s e , draw a c i r c l e axs^ssi^ ^ a e l e t t e r ^ . ^ 

=^^_: 

ii-r- - 3 -

-a"TS " ^ 1 ^ F 1 , "S'^sst i s t h e iisDst rv »»>»;',>'•; l ^ a ^ s n i i s a^isiiL i s e s 
n i i s e s . 

T "F 2 . 555e l i q s i i d t s s t : i s ^ s s sxa l l ^^ isseS im ^^mr^ iiiiEtiires i s ir^'lf;. 

3? P 3 , l^seat. x l o s r i s issad 
xloisr 3!n-st22xes. 

?*Q52e isrssx TSL 

T ? Plaices S3Dsl:d x^3?er x e use:' n x xnaizz: a ^^^TTPT JFI ̂ ..r-'-si^ 

T "F 5 . !S3e t ^ p ^ s ox ^Isssx TH^'S?'? axe ^et?T?T^iH=s 
x a t i o ox ^JaTgJd -to x l s s x l i s t : i s s s s a . 

xr - i in f^ -r-' *~r' -TfT X33e 

T F 6 . Al l ox t h e iietxjOQs ©x sirepaxixs: -=^ ' L ! ^ 3T! n i »s xecniLre xrcsx 
t h e l i fu j id i e aaoed t o ^ a e s r ^ ixs i s ren isEts . 
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"2" 5" //, ?=rrr ••'-=,ji"' '<F==Tr= XET cssuezziEr cnTEOCLL̂ s a n n f-rrrrrc::. c a x Ire trestied 
JSr H-H- MiT "̂ Ŝ ^ — a m -l»t-J4> 

-5r -^witn (T a:E ^n-r • <=rr jasiairs 'jsiimr^ 

^ r i= -rnrrr' rr aciLLv.' ms siairc: ums. 

ŷmr?**— ISE^SC: — '̂rrrrr- -{?=«= imL, i'i*-̂ -̂̂ '« cTTTrmTTrr,. 

S£ Hw?-! i y XL SH Ljtfi-H-Ht v f i n z E s wa^badL - ^ ^ T - r - a n r ^ m ± . t i e 
• ^ T m ^ X ^ •- •»—< T j a n i z ^ —t frrrr-

3? F 3L2« ?^^-^^'~~. aivr'Ji'î TfH ~ orrr T̂???= "n<=g?=: pisTi or tfrsrr rinscax 
.iT-rrr-

^ -;r "H"^ 

T? 5* TL̂ ^ :̂j~L IIi^35sniiEr s r s n i s urnsnins = cc^s ^^ ĵ̂ cn- t i n e ciQTi!^. 

nr as: 
ti^^'';^ "I'lt-J— --:=a.g;= ;.Tit-u 3 £ s E I i E (HZ gp! £ SBX 

.'Saaa. Iia 

2: F z ? . 

TT -ST l^ST 

^^g '̂T 3 U.I, I'-jag.t^^^ 

-n̂ n)tf»rr̂  TfM.̂ t.m?- <=^rrrfrVrF Q s u.̂ rrftli ^ sscm ^ tiTfFy s r e CTrs— 
^rn^'--^!.: s r • '̂—̂' -Sfr '̂ arnr. in ctrw amr. 

3' F 2B« ^s ?̂ Tmr̂ <r c e s sEsere t i 

is: i s jtrrr-̂  "irr innw -:î -»̂  - ^ <rrof^!isi: scr t n s c : tfrF= tst.r-ŵ M 310, 2: 5" 2iD» 
•s?T7 sEET ^ s i ^ a ^ , T-mi-g: g s r s m n z E ^ nt-M.i.̂ -̂ f caosxiEx. 

T»' -^r 

" : 'Mirr "K^̂ f̂ r- t rr B E r sxLsc i s r wĴ LIi. seme a t n e r 

-»r -ST '^-

Tvy 

mcLZIxbs^ 32ZX2^^ ~̂ -̂  -̂ "tti-"TiP=g: -ex s aii:f=pCL ê ?44.̂ Hn. t S e mrcxxtiansL 

Tj~-=s3>r-< -̂=q" .-n?r. 
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T F 25. In preparing rice, the rice is always pomred imto the 
water or liquid no sstter iitjiicSi method of preparation is 
being used. 

T F 26. Rice may be cooked over open heat or im am o^em. 

T F 27. Mhen paste products are cooked aisd meed to l3>e held for 
service, cold %(rater should be n m om the outside of the 
pot to cool and prevent stic^djag. 

Completiom 

Directions; Fill in the blank (s) in each statement with the wordCs) 
required to ccxuplete the sentence correctly. 

1. Ifhe two most ccHsson wheat flours are , 
and • 

2. Soft doughs require aixmt 
flour 

part liqimid to laarts 

3. Pastry ^ould be i^ked at. aiout F. 

4. Ifhe wheats used for macaroni and other pastes are called 
wheats. 

5. Rice that has had only xhB hull reuoved is called 
rice. 

A general rule in cooing paste products is to use about 
or parts of salted--water to 1 part paste. 

Spac^etti will usually require about 
time. 

miButes of ooo^iirg 

8. 

9. 

10. 

11. 

Rice tha"- has been 
ing to r^sove the 

^sould be washed before oook— 

A high priced rice that is used with poultry is called 
rice. 

In preparing ric^ ny the boiling—steasaiisg Eethod, tihe rice is 
into boiling water. 

15he most cocsacm method for preparing rice is the . 
inethcd. 

Iais1:.lT}cr 

Directions; List the it^ss called for I B each of the folloaimg. 
Select your answers carefully. 

1. The basic ingredients of flour imixtures arer 

(A) (B) (C) 
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The xoxcr tj^pss ox XIOEX IE± 

(A) I d 

CB) C2l 

'Ths tbxee cnmmrm n e t i i o ^ ox u i ^ ^ o xsitxsxs sxsS <^w^s-s a re r 

{A) C3| iC^ 

4 . P lonr s tiiat: axe low i s slxit.-ssi-x-: r • n-̂  DC li 

7 . 

8 , 

noxjislly i e used iglifh im^sst, flDssr a r e r 

CA| {•£} 

CB) 

-,=i-S7m<=; ?srra Eceem t O 

lEj^ 

liL, 

Î D 

CD] 

5- SDriciied f l o u r lass t i ie xolloyi^q' lescs atsissQis 

CBI %0} 

6 . ^he ^^Tee iisiin ^Faxi.et3.es ox x l s s axer 

(A) C3| 

ThB gexm ox xxcs casntaixisr 

Hice ox gxa jp i s caDmzHSsen ox xxsx^ ^ax^s^ rsanelw: 

CBl m 
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In fo rma t ion 
Shee t No. 3 

PREPAHllsfG ^^ND BAKING PLOHR ISTKES* 

jr lour Mix tu re s 

1. The c h i e f i ng red i en t i n f l ou r mixtures i s fl(Dim:, wssn-s^ 
i n g r e d i e n t s sutih as sugar , f a t , eggs, flavoriing„ £an!iii.1ts 
and n u t s , a r e added t c f lour mix tures , r>ut t h e i r e s s s a t i a l 
i n g r e d i e n t s a r e f lou r l i q u i d and leairening. 

2. Leavening r e s u l t s from one or more sources« sium a s a i r 
beaten or folded i n t o t he mixture? st^am from iths lliituyn.Ti(i5.?; 
used; gas frcxn baking powder, soda or y^st^ 

The steam crea ted from one cup of l i q u i d iwill l ^ ^ s n (UĤe CTIIP ©f 
f l o u r . Soda i s used with sour milk or molasses . ©r^-Saalf itsa^araiHa 
of soda i s r equ i red for one cup of sour milk or molasses asjd Isa^sES 
one cup of f l o u r . 

The amount of y e a s t r equ i red fo r a b read i s dej^Ddsmit vs^ssm IDTV? 
t ime allowed for fe rmenta t ion , More y e a s t i s used t o ^atsritsn tiSne 
t ime, v^iich v a r i e s from 2 t o 10 h o u r s . Two cakes of y ^ s i t fsisr es(rSii 
cup of l i q u i d a re used for bread process r e q u i r i n g four 'Mnmirs ©r l e s s . 

Baking powder i s t h e most commonly used l i v e n i n g agsnit. Fŝ csaraB. 
types a r e a v a i l a b l e : slow a c t i n g , quick a c t i n g , ana can^tosiits cnar 
doub le -ac t ing . For b e s t r e s u l t s , t h e amount spec i f i ed i^^ ttSas 3rsi!nn2— 
fac tu r e r i s used. 

Milk i s t he l i q u i d most commonly used i n f l o u r misitoares: ssiteeita 
sour or b u t t e r m i l k . Eva|K>rated, condensed, or d r i e d mini i s ©fitea 
s u b s t i t u t e d for f resh mi lk . Sour milk and bu t t e rmi lk a r e isiseid ijE 
r ec ipe s i n \i^iich soda i s t he leavening agen t , i^ater amd fmailt Joaicss 
a r e used in some types of quick b reads and cakes . 

3 . Flour i s made from wheat, buckwheat, rye« ccsm^ r id is , "tfearleĝ ^ 
p o t a t o e s , and soya beans . Many v a r i a t i o n s i n a l l Itg^ies ©f 
b a t t e r s and doughs a re p o s s i b l e . "Slheat ficxur^ laows^er^ i s 
t he most ex tens ive ly used . There a r e t««D ^iaads ©f ^ssgiî tt 
f lour used ex tens ive ly — whole "wheat and ickixe fl©oiEr-
Whole wheat f lou r i s prepared by gr ind ing t h e ŝ̂ anole ^wSa ît 
g r a i n . l* f̂hite floiir i s t h e f i n e l y mi l l ed prodQct i)3iil(csn ©nsn-
s i s t s ch i e f l y of s t a r c h and g l u t e n . Gluten i s t h e elasiti© 
substance which forms t h e framework or s t r u c t u r e ©f a pr©-
duc t . Flour made from o the r g r a in s t h a t do mot cDcmtr;̂ -̂ ^̂  
enough g lu t en t o form a s t r u c t u r e i s , therefore; , icsed âd-tSii 
f lour from wheat i n c e r t a i n types of p roduc t s . 

*Adapted wi th permission from Food Serv ice by 1?p1?s7̂  IlJ.̂ ojn^sfcnaDe„ 
McKnight and McKnight Publ ishing Comjsny, Blormiiingt©aa„ TliDliim???̂ !:̂  
1950... 
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An all-purpose flour is one that contains a moderate 
amount of gluten and i? used for all types of mixtures. 
Pastry flour or cake flour contains a small amount of gluten. 
Raw or cooked cereals, such as rolled oats, corn meal and 
rice also are used with wheat flour. 

. . . 

Principal Types of Flour Mixtures 

The proportion .̂f liquid to flour is the chief factor in 
determining the f. ur piJ.ncipal types of flour mixtures — thin batters, 
thi^.Jbattarsi'isoft .doughs and stiff doughs. 

1. Thin batters, such as griddle cakes, are thin enough to pour 
easily from a pan or pitcher. 

2. Thick batters, such as muffins and drop cookies, are thick 
enough to drop from a spoon. 

3. Soft doughs, such as biscuits, yeast bread and rolls are 
thick enough to be handled on a mixing board or table. 

4. Stiff doughs, such as^ 'Jie crust and noodles, aire stiff 
enough to be rolled. 

Flour Mixtures Classified According to Consistency 

Tvpe 

Thin 
batters 

Thick 
batters 

Soft 
doughs 

Stiff 
doughs 

Proportion 
of Liavid 
to Flour 

1 c. to 1 c. 

1 c. to 2 c. 

1 c. to 3 c. 

1 c. to 4 c. 

Examples 

Popovers, 
griddle cakes 

Muffins, cakes 

Baking powder 
biscuits, breads 
rolls 

Noodles, pastry, 
rolled cookies 

Variations 

Waffles, cream puffs 

Gingerbrea., cup cakes, 
drop cookies 

Strawberry, shortcake, 
cinnamon rolls, nut 
bread 

Tarts, cheese straws, 
icebox cookies 



COMPARISON OP INGREDIENTS IN TYPICAL BATTERS AND DOUGHS 

Product 
•1 

Popovers 

Griddle 
cakes 

Waffles 

l̂ uffins 

Ginger­
bread 

Cup cakes 

Drop 
cookies 

Baking 
powder 
biscuit 

Yeast rolls 

Pastry 

FloUir 

2 c. 

€* C • 

2 c. 

2 c. 

2 c. 

2 c. 

2 c. 

2 c. 

2 c. 

2 c. 

Liquid 

2 c. 

1 1/2 G. 

1 1/2 c. 

1 c. 

3/4 c. 
water & 
3/4 c. 
molasses 

3/4 c. 

1/2 c. 

2/3 c. 

2/3 c. 

1/2 c. 

Leaven 

4 t. baking 
powder 

4 t, baking 
powder 

4 t, baking 
powder 

2 t. baking 
powder and 
soda 

4 t. baking 
powder 

2 t. baking 
powder 

4 t. baking 
powder 

1 yeast 
cake 

Salt 

1/2 t. 

1 t. 

1 t. 

1 t. 

1/2 t. 

1/4 t. 

1/2 t. 

1 t. 

1/2 t. 

1 t. 

Pat 

4 tb. 

4 tb. 

4 tb. 

4 tb. 

4 tb. 

1/2 c. 

4 tb. 

2 tb. 

1/2 c. 

Sugar 

1 to 
2 tb. 

2 to 
4 tb. 

1/2 c. 

1 c. 

1 c. 

2 tb. 

Eggs 

2 

1 

2 

1 

1 

1 

1 

Flavoring 

1 t. 
ginger 
and 
cinnamon 

1 t. 
vanilla 

I t . 
vanilla 

0> 
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How to Prepare Typical Flour Mixtures 

There are three ways commonly used for mixing batters and doughs. 
They are the muffin way, the batter way, and the biscuit way. Many 
variations of these- three v/ays are possible, but the following proce­
dures are simple and satisfactory. 

-The Muffin Way 

This one may be used for either thick or thin batters. 

1. Measure the dry ingredients. Sift them together in a mixing 
bowl. 

2. Prepare the liquid ingredients as follows: measure the milk; 
beat the eggs until light; measure and melt the fat. 

3. Mix the liquid ingredients together. 

4. Pour the liquids all at once into the dry ingredients. Mix 
lightly until all the dry ingredients are moistened. The 
batter will have a lumpy appearance. 

5. For large amounts — use the mixing machine. 

The Biscuit Way 

This one may be used for either soft or stiff doughs. 

1. Measure the dry ingredients and sift together into a mixing 
bowl. 

2. Measure the fat and add to the dry ingredients. 

3. Cut the fat into the diry ingredients, using two knives, 
scissor-fashion by hand, or use the mixing machine. 

4. Measure the liquid and add gradually to the flour and fat 
mixture. 

5. Mix the dough imtil it is the proper consistency. 

6. Remove the dough to a floured board or work table and prepare 
for baking. 

The Batter Way 

This one is the one most commonly used for cakes made with fat. 

1. Measure and cream the fat by hand or machine. 

2. Measure the sugar and add to the fat, a little at a time. 
Continue creaming until the mixture is light and smooth. 
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3. Add the eggs, beating well after each is added. 

4. Measure and mix the dry ingredients together. Sift several 
times. 

5. Measure the liquid. 

6. Beginning with dry ingredients, add the dry ingredients 
and the liquid alternately to the creamed mixture. 

7. Mix well after each addition. The batter should be smooth 
and light. 

How to Bake Typical Flour I'iixtuxes 

Griddle Cakes 

1. Heat the griddle gradually. It is hot enough for baking 
when drops of water poured on it form into balls and roll 
across its surface. 

2* Pour enough batter from a pitcher or large spoon to form 
a cake two or three inches in diameter. Leave space between 
the cakes so they will not touch i^en spread... 

3. As the cakes bake, bubbles for© at the edges and the batter 
rises. When the cakes are slightly set, turn them over with 
a spatula or pancake turner. . - . . 

4. Continue cooking until the cakes are browned on the under 
side. Griddle cakes are turned only once to insure lightness, 

5. Serve while hot. 

6. One serving — 3 cakes. 

Waffles 

1. Close the baker and heat the electric waffle iron gradually. 
If the iron is not equipped with a heat indicator, use the 
water test as indicated for testing a hot griddle. 

2. Pour the hatter from a pitcher onto the center of the baker. 
Fill the grids within one inch of the edge to allow for 
spreading of the batter. 

3. Close the baker at once and keep it closed throughout the 
baking period. Steam escapes during the baking. When 
steaming ceases, the %iaffle is baked. 

4. Open the baker and lift the waffle frĉ i the grid with a fork, 

5. Serve hot. 

6. One serving •— 2 sections 
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Mmffins o r Cmp Cakes 

Grease tl ie iHifriii xsans. 

2 . 

3 . 

^ . 

a spooa sio li.ft: "the Isattier i^lto tlie pans . 

F i l l a^sps 2/'^ fifU . 

Bake Clip cgikes i n a-issdera-fce OVSB ( 3 5 C P F . t o 375°* F . ) 

Bake saaffins i n a iiOt oven (400® F . t o 425P F . | . 

6- One se rv i ag — 2 fficffins o r 1 cap c s k e . 

Drop Cookies 

1 . Grease tlje m k i n g s h e e t s , 

2 . Use tMQ s|K>OEis £or shapisg t h e c o ^ ^ i e s . F i l l ome spcasn 
wi th tlie h a t t e r . Use t h e o the r spoon t o resjo^e i t t o tlae 
l i k i n g shee t and t o ^ lape t^he cDc^ies . 

3 . Place t h e cookies i n rcsifs, a l los l isg cme t o t « o imc^ies 
between thess fo r spresdi i ig . 

4 . Bake i n a niscderate c^siC375P F ,} 

5 . One se rv ing — 2 5^^3kies„ 

B i s o i i t s 

SJIS CSS a fXosreS Isoexd o r 1. Place the 

2« Flour the hands sisd press or ksesd the dô  

3 . 

LcpacxY r o r 

Fa t or r o l l t h e dos i^ t o 1/2 i^cta t h i c ^ s e s s . Isis 
i s necessary t o keep t h e d m ^ s l i ^ t and spriro 
r o l l i n g p in i s osed, pjish t2ae oo^sgh l i ^ t l j ^ 11, 
p in upward a t ^^. e s^ o r eacii r o l l . 

4 . Use a f loored c a t t e r t o cist t h e h i s c s i t s , 

t h e 

.jsg 

5 , P lace h i s c n i t s on a 
1/2 inch a p a r t . 

"hskiisg ^ s e e t o r i n a siial 

6 . Bake i n a h o t o^en C4^3î  F . I 

7- One serving — 2 h i s c i s i t s . 

1 . 

2 . 

Pa s t ry i s cSd-lled h e r o r e issls^^^ 

r o r cssse cxTEist a t a 
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4 . 

5. 

7 . 

Place tlie QOssgli ess s r loured Isoard or %ra>rk csfele. 

Press tiise doisgii H ^ i r l y «l t l i = :flc>CLr©Q roHLis2<5 plim t o 
flst-tCHi aisd ssspe i t : iiit:o s d r c u l a r rorai. 

Use SBort, l l ^ i l : stixc&es "t-o r o l l t3ie ooiagfe rroas One ooaiter 
lioward t h e csd-ge t o 1/S Iscri t h l c s n e s s . la if t tfcie do ĵspn 
carerisllY wi th a spst i i l^ Ix I t s t l c x s aia^ Hf^htly rlcMir tSie 
Isoard. ^eep t h e doaah d r c s l a r nf issoFiis^ i t a s aiee^ed. 
S3se p a s t r y shoiald r?e ason t 2 incsies l a r g e r thaim tSse p i e paEi, 

Fold t he ^sisgh doiible assQ l i r t i t cmto t h e nai^reased p i e 
pan wi th t h e r o l d ix» t h e c e n t e r . ijn^Jid t h e p a s t r y ain^ f i t 
i t l oose ly t o t h e Ixyttcmi aisd s i d e s , lea^issg lao a i r SsetsBeesa 
t h e i ^ s t r y aisd t h e pan . Aiftsid s t re t s i i i i sg . 

Fold hacic t h e ^jis^i t h a t e s t ^ s d s he^?oiii^ t S ^ edgfe of t h e psEi. 
Fora a f l u t e d rim ijv p r e s s i s a t h e do^o^a firnsly hetateesn ts^© 
f i l l e r s . 

Shei» a t o p c m s t i s n s ^ , tji^ 
e©Qfe t o f i t t h e *5sii« 

cnost i s CTit arosEKS t h e 

Q 

10, 

1 1 . 

l io i s ten ths edge of t h e Icsi'r^r c m s t s e f o r e addiis<g t h e t o p 
€snist. P res s t h e taso cr^iSts t oge the r ^d-th a fork o r f l e t e 
t h e r i is w i t h t h e f izsgers. 

Pas t ry i s i^iked i s s not, ovea C45*3̂  F . I . 

Serviisgs — 6 s i a g l e serviisgs i n an 8—isacSii p i s ; S ser^ojsg^' 
i n a 10-isscsi p i e . 
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Ass rgs s i e i i t 
S h e e t H o . 18 

1 0 1 

Cove r ±iig 
U n i t s 7 4 - 7 6 

DSSSESSrS 

D e s s e r t s a r e becoeaiug s o r e a s d 3 o r e p o p i i l a r and a r e i a i M j r t a n t 
t o t h e c ^ e f s i n c e t l j e d e s s e r t g e n e r a l l y r e p r e s e n t s t h e end o f t h e 
s e a l , ' ^ h i s , t h e n , w i l l h a v e a s o r e l a s t i n g e f f e c t on t h e c a s L o a e r . 
^h^ a r e s e r v e d a t t h e end o f a E e a l s i n c e t h e i r h i g h s s g a r c i m t e n t 
ter^QS t o d a l l t h e a g ^ e t i t e . 

D e s s e r t s can? g e n e r a l l y b e c l a s s i f i e d i n t o two g r o u p s r fzcizen 
a n d f r u i t d e s s e r t s , a n d p a s t r i e s , a l t h o i ^ h t h e r e a r e o t h e r s s n c ^ a s 
c c s t a r d s and p?2ddings . 5fee p o p u l a r i t y o f f r o z e n d e s s e r t s h a s i n ­
c r e a s e d p r i f s s r i l y he«s? i se o f t r a n s p o r t a t i o n a n d s t o r a g e f a c i l i t i e s 
a n d t h e i n g e n u i t y o f soeie c h e f s . P a s t r i e s a r e o l d fa \ ro3r i t es w i t h p i e 
h e a d i n g t h e l i s t . I t i s i j ^ o r t a n t t o k e e p p a s t r i e s q n i t e l i g h t e v ^ a 
-SGien t h e v f o l l o w a l i g h t j s e a i . A aood t m d e r s t a n d i n g o f i : ^ r t s o f t h e 
p r e ^ o i 2 S s a s i t w i l l h e l p i n s to idy ing t h i s ? ^ e s e o f d e s s e r t s . 

' Sh i s t s n i t w i l l p rcsv lde y o u w i t h ^ > s e i n f o r ^ t i < H i a n d e^>e r i ea i c£s 
%:D, ^^<^ t e c h n i q u e s o f d e s s e r t E s k i n g . 

j^5^siqnBe?^ t z 

1. Read the reference listed below 
2. Ŝ nsŵ r the questions bel€»f and torn in this assignssnt 

by . 

Rerersices 

A, '^e Cialinary institute of -Miseries, ^le Professional Chef, 
^>. 2S3-321-

Qgestionss 

True-False 

Directions; Îhe following statsnsnts are either tme or false. If 
the statenent is tme, draw a circle around the letter *^." If It 
is false, draw a circle arosmd the letter •^.* 

i F 1. Xn selecting desserts for a EaenG, cKily the castOÊ jrs 
desires as^ satisfacticHi should be consider^. 

Pastries and desserts provide a good csiance for a «^ef 
to display his ability and to be original in his wo3ai. 

3. Yeast will react Esore favorably whes a tsaperatore of 
aboiit 140® F is ^sed. 

4. PlacsEent of the pens and products in the ovsi for baking 
can have an effect on the final result. 

T F 2. 

^ F 

T F 
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3 , S ^ V T y a T 1 j=rn''%=«r! " m ^ - :rm 

1:0 j ^ s t a i n g r e a ^ sgy "̂̂ "̂  c=mg ssraxtss^nsSi ip ±is i s s i : : ^ . 

^as^2zS:s •^5s3^ ZTsixsi^re a ^^^•7^-= '̂̂ ^ c3ar ^ 2 : ^ S2Z 2JSS2:BS^ 

T F 10. 

^ F 11. 

^ F 12. 

^ F 13. 

T F 14. 

T F 15. 

T F 16. 

^ F 17. 

IDS p r ^ s r e f i a s rn^ssr̂  a s a i s e ^ ±32 an iJSBis . 

t n s 

3iSi 2 G S Crsam BoniDe J=ĵ «r̂ yj'̂ iS zfB zsnu^s^iS -̂  T^V' t a s far̂ '̂ ?^ :zw xani— 
I !»< W 1 . 

t22a ifcisOUjj S2mo?T Qx ^ g ^ « 
s::^ : 2 s 

Paper s r g s ^ a ^ m ^ 2:e 3S= t23 r s j i ^ r "xsa ^ s u s igTt==r •RrRfp'rej 

JD32L 2IL; s i^zrrr- :• ^ :m 

rr-Jic: ^ _ ^ £ t . £ s r a s a s o l ^ l i e ^FHr^=^ i m p i ^ s s ± i ^ , s^^si j-pg^ ^mr 
iz3g p i i £ r p a s t e . 

I f e r i i x g i : ^ i s a (si^SicDait: i t s m t^D ITT^̂ T-P z m t I B E H w^ml j i :s33s 

T F : ^ . Great , g a r s azsS ê iTg-.̂ ? u> ^ i s s i l ^ I ^ is^ss i n ^̂ T-'S'fr̂ T îg Trna ^SsmmiiE 
iT tgr isspa. 

-

s la rv^ f s i ina aasss. =?»•-?Lipm=̂ Tiu. ' s i ^ i i a Ti^zirs,^]) 

X . J s d ^ s T t^? i s s s r e v̂i7->l?f,mfP'g" s a t i s f e i s i . c m aisS J-.HT'-''̂ s^-grga ^ s l ^ „ 

gzasg xes52 l ts i s » 
TrRT??— T-i"g 

3 . One pErer^532is i ts S2 
i s g r e a i e a - t s 

g s o a r t S 2 S t ^ TIS=Ta "^32= 
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1.Q3 

•51._ "̂ ^ TKL2_ 32sr ;2E -UVL'̂  '«TrT??=r 3 r r u s t r -?mx-

•T3 z:;- ifc—d To^ "[T -~,m-i^A.iT. J I E i m r ^ l a u r r tziE SH^L o n s 

ifc. aannnis r la ^ S r Z ^ -: • y:vt.' t i r -ai ^ u i ^ ' ( ^ 

i« Z S S '̂^̂ =̂̂=̂=̂  "^ -:Tcii;r--^.rrt-^ti J . 3 E tTTFffgF r O i r I l iSni^SEE 

X - —-«TS- 'TH- nr. .̂nmu:̂ *-̂  s i s - j s i s i i j j ^ "'MJi*-̂ '̂ VIPHIL 

OE FrF-̂ '-̂ ggf wdlLIL s iS3x:fe t n s t n s s n e s r 

==i3Tr. 3jju •:ur7̂ T-i,— -TTFmi'nr O E S E : caigTUTT. F^ 

-rr^ii-^ '.TOf ZiZ 't̂ '̂ '̂ ZZ -^vt-nrTrr unJuL O S c S u i E tTrrr-rT a^IT I C S I S S 

•Jt~h^f y!-mtr)v.<.^T-,. 

23. :̂=i= -= emir,, iit:: ^FrmrTa: SJT 

:nz 

^ C .:i?^ 2= SiSnmjCL. .gg zsi—isc s r . UfSFrgr: 

^ T:;;4'-iJf!' ^iitS: 

nsr 

iL. ^xsir 31 

m 

(&) ) 

(IX): 

{^} . 

(m) 
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3 . 

4 . 

Ê&e in fonaa t ion on o r j ^ r i : s o£ a fonsela slaeet a re : 

(A) 

(B) 

CO 

CD) 

CE) 

(F) 

CG) 

(H> 

CD 

CJ) 

CK) 

CD 

PtLff j Q s t e ccQta ins : 

CA) 

CB) 

CC) 

(B) 

(E) 

(F) 
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.^ssigiassiil: 
S h e s t S o . 19 

:^^i'^f^^1=^r= 

^ i>£-S7exage ox some srs r i i.s 
AltliOTagh some i>ei7srag£s Sisve zii:nzri-t±D: 
i s a s a s t imnlasi t : . 

Lj = ^szrti. oar erejrj- nnssH. 

oei jerages axe t .ea, m i l k , an^ millr sx i i iks SSSEI a s ccacEiQ^ e i t c . (Sae 

n s ^ ox m i l ^ iia aBOt^aar i225i^» =y^ gâ *̂̂ -̂«a £ ^ ;atTrirg ^K3r&sir xsOTEzxe U-fefcle 
o r BO prs^xa"t3.C3!n# a o .fias^^ipr 3ieDxis32 ssr tsrsm TOJJL Ire mSk^m 

13iis audit -wil l enai j le 5'02 ^ o 
l>evezages x e g a i x i n g prexsxai i icm. 

Assigmia^it:; 

•sSsa is3Gar©iS.Q!Ecs ©f 

1 . Bead t3>e xexexssaisss l i s t s S I s l r a ? . 
2 . Coinsrate t222 agprDS3TTBt:e p=x^':v i t a ^ ^ a s (SSsfiEeee trgi=s„ artct 

n d l k iB xelatd-osa^nip txi tfH=» s >r>;5 -H sjersE^ges sex ĵpem iEi l̂aHux 

^ e p t :£resb? Boes t 3 i s is^ol^r^ prsEfcOleiES (nxf sitSHjra^e oar 
vas l te? Hew c p a l d t i a l s i e iaigsr^^rsa? 

3« .^nswex t5i£ qnesxicans xelssw sDn ^ >'-̂ »'!'̂ ' IE- tSnis sssignmsait: 

EsxersQcssr 

JLHSXIS.'^Iail s r i s s - ^ ^ P i r s x S ^ K s i a n s l C&ef, 
p p . 16~1S-

! • Tm-fonnatioa Sheet: # 4 , ' tSaors la^e azsj£ (Ds<nna- tn 

Qcestd-^csr 

2:xi2e-5^als= 

Bixec±ioE55 52ae xollc«d33g s i ^ t s m s E t s a z e ^liffisx itsnuse <aar f a l s e . I f 
t h e s tai iensiat i s tnaeg jgxaw a s ± r c 3 e as^;f,j:ig tfee leitfeezr "*2r."' Zf l i t 
i s f a l s e , dxaw a c i r c l e ansimaS t S e l ^ t ^ e x '^F'.* 

T P 1 . ^Sae xcest ixrg o f cs5ffa=:- x ^ ^ 
c o f f e e "^o x e g x c n s a . 

:s i s asHe gBrifrnsrilg- tta> allosiff 

e Krirrds o f c s i £ S ^ ^ioa;l<i T ? 2 . Fo r i « s t : xes ia l t s^ s o siEsre -sxsii tf 
lie b l enden t^pgefher. 

T T 3 , B o s t c o f f e e i s ^xouT f̂? l ^ f i s e i-^ i s gooDiSBassti IJ^^ ^ t t i n s j 
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T F 4 . No n a t t e r \ ^ i a t method i s u s e d , ii&en pre ja r i aag c o f f e e 
a c c u r a t e measurement i s i m p o r t a n t . 

T F 5 . G e n e r a l l y speaking* f r e s h co f fee shou ld 33e 
h o u r . 

s^s^ory 

•T F 6. 

T F 7, 

1! F 8, 

T F 9 . 

T F 1 0 . . 

T 

T 

T 

T 

1̂  

i T 
• 

T 

T 

T 

T 

T 

•E 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

A co f f ee u r n shou ld a lways h e c l eaned a s SDISB aftfcEr uu^ 
a s p o s s i b l e 

I t i s recosmended t h a t w a t e r h e l e f t izn an Mraa im^m aanrft 
i n u s e h u t t h a t t h i s w a t e r shou ld h e T^pl^t:^ wrwm mafeasB^ 
co f f ee a g a i n . 

S t e e l wool o r some s t i f f h r u s h ^ixmlfi i e lu^sd it© scsasnr &^ 
urn h a s k e t s d u r i n g t h e semi-weekly clsanaaag-

The e ^ i j s o e n t a v a i l a h l e w i l l de t e rmine t© a l a r ^ ssttsait: 
^idiat g r i n d o f c o f f e e t o u s e . 

Cfeice t h e grounds h a v e r e l e a s e d t h e i x j i r c s s a r t i s s asad iSnsy 
a r e removed, t h e c o f f e e i s r e a d y t o d r i n k • 

Urn l ^ g s shou ld h e r e p l a c e d a t l e a s t ©lacs e^-s îry itsw® ^w^efes. 

Coffee t h a t i s h e l d lower t han 185^ F« i/dJUL t e n d t® l(nse 
i t s f l a v o r . 

Only p u r e cream shou ld h e used w i l h c o f ^ ^ . 

I c e d c o f f e e shou ld h e node doub le s t r sng iSa . 

The coasKJn t e a i n t h e Uni ted Stsis.s i s lalagfe t s a -

I h e r e a r e o n l y t h r e e t y p e s o f t e a s . 

Teapo t s shou ld h e p r e h e a t e d h e f e r e msikiiog h o * tsea^ 

Cocoa i s used more t h a n c h o c o l a t e i s 5?r^Qr5img a 
b e v e r a g e . 

C h o c o l a t e shou ld n o t h e exposed 1x> t o o imodb 2i®at a s iS i i s 
w i l l cause i t t o s p o i l . 

E i t h e r mi lk o r w a t e r may h e used i n issSajBg a 33©ssarai^ JEsuiuu 
c o c o a . 

I n mix ing a b e v e r a g e # u s i n g cocoa and ©tS^sr iiagiisdisnjits, 
t h e d r y i n g r e d i e n t s shou ld h e added s e j o r a ^ s l y -fco ISis 
l i q u i d -

C h o c o l a t e d r i n k s shou ld a lways h e s e n s e d h©t» 

I h e e n t i r e seed i s ground up t o ixcofeac© c32©D©lats. 

ISie main d i f f e r e n c e h e t s ^ e n cocoa and dhJ>DDlIa1fce I s tiSist: 
cocoa i s c h o c o l a t e w i t h most o f t h e :fet remoipsd-
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107 

T F 25. Cocoa and chocolate should never be refrigerated since 
this tends to make them bitter. 

Completion 

Directions; Fill in thf* blank(s) in each sentence with the word(s) 
required to complete the st itence correctly. 

1. The United States receives most of its coffee from 

2. A coffee of outstanding flavor in the better grades comes from 

3. The quality, flavor, and taste of coffee will be degraded by 
heating. 

4. Ground coffee will ^end to become stale and useless when exposed 
to and 

.5. Good coffee should have , and 

6. The cleaning of coffer making equipment should always be done 
v/ith water. 

7. 

8. 

9. 

10. 

Bitter coffee is generally a result of too 
grind for the equipment available. 

Coffee should always be made with water. 

It is important to spread coffee 
when preparing. 

Filters that have been used should be stored in 
when not in use. 

in the equipment 

11. Generally the ratio of v/ater to coffee should be 
gallons of water to 1 pound of coffee. 

12. The grind of coffee that requires the longest brewing time is 

13. The lowest butterfat content that any pure cream can have is 
oer cent. 

14. Extra light cream is a combination of and 

15. It is best to make tea in equipment that is made of 

16. The steeping of tea should not be longer than minutes 

17o Improper storage of cocoa will result in it becoming 



^^j,j^^i9,i^i.ji„»I.J. .tJ^j.iM^Ui!-M>..^-JU^J«U-^t*^J-i'-^MJi^^^'^**'^^^-^^ *--̂ " AH^.irW-A^JJ-v-.-^-.^iWt'^'g^^ SPlPii D^pBPwssssisBraapw 
ST"5j^T:r^^"-s^^^."^^v=?^.:i- -" "" 

108 

18. The flavor of beverage made from cocoa and chocolate can be 
improved by the addition of • ' and possibly some 

19. One problem in preparing hot chocolate beverages is the 
accumulation of on the top. 

20. A cup of hot cocoa or chocolate can be dressed up by the addition 
of _. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Four characteristics of coffee that may vary depending on 
where the coffee was grown are: 

7. 

(A) 

(B) 

(C) 

(D) 

2. The three kinds of roasting for coffee beans are; 

(A) (B) (C) 

3. Three pre-recjuisites of good coffee are: 

(A) (C) 

(B) « 

4. The three common grinds of coffee are: 

(A) (B) (C) 

5. The three main types of tea are: 

(A) (B) 

6. An accompaniment of tea might be: 

(A) (B) 

(C) 

(C) 

The formation of skum on the milk when preparing hot chocolate 
beverages can be avoided by: 

(A) , 

(B) 

(C) 
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Information 
Sheet #4 

CHOCOLATE AND COCO^ 

Chocolate and cocoa are made from the seed of the cacao tree. 
Êhe seeds are quite bitter in the raw state and must be xoasted. 
After roasting they are split open and the germ remolded» IChis is 
the form in which the product is shipped to this country. It is 
then ground, forming the chocolate which contains considerable fat. 
The removal of some of this fat and then pulverizing results in 
cocoa. Both chocolate and cocoa may be used in the preparation of 
beverages. However, cocoa is the most commonly used. 

Both cocoa and chocolate should be stored .in a dry, cxsol place, 
even refrigerated if necessary. Cocoa tends to lump if stored in a " 
moist atmosphere or at high temperature, f^en chocolate is stored at 
high temperature, some of the cocoa butter softens and forms a grayish 
film on the outside of the chocolate; this makes the product appear 
stale but the flavor may not be impaired. 

A smooth well blended product is the goal in preparing a bever­
age with cocoa and chocolate. The addition of sugar and some salt 
will improve the flavor scM[tic. Although milk is generally used as a 
liquid due to the fact that it will improve the flavor and nutrition, 
water may also be used. Noinnal procedure for mixing is to mix the dry 
ingredients together and then add this to the liquid. To save time 
in preparing eith<2r a hot or cold chocolate drink, a chocolate syrup 
might be prepared ahead of time and kept refrigerated until used. 

One difficulty in preparing these hot beverages is the formatioa 
of skum on the milkc This can be avoided by eliminating unnecessary 
heating of the milk, by keeping the milk covered during heating, and 
by beatxng or v^iipping. ?7hipped cream is a common addition to a CG:^ 
of hot chocolate or cocoa. 
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i^ssignment 
S h e e t NO. 20 

Cover ing 
U n i t s 79 -91 

KITCHEN ORG^^ISilTK^ ^^D PLSEMIMG 

The s e l e c t i o n o f food may depend upon a i ? a i l a l j i l i t y r econc3sd.cs, 
and needs and d e s i r e s o f h o t h managesient and c l i e n t e l e » Food shou ld 
meet i n d i v i d u a l n e e d s , b o t h i ^ ^ s i c a l and esKJtional^ f o r good n u t r i ­
t i o n and s a t i s f e c t i O B of Iimsger. . ^ m i d a n t h e a l t h r e q u i r e s n o t j u s t 
food, h u t t h e r i g ^ t . food p r o p e r l y p repa red* With s o many p e o p l e e a t ­
i n g aw3y ft'c^i hozie, p a r t o f t h e i r e s p o n s l h i l i t y f o r adeqaatB sieniis 
BTost he assi23ied by t h e food es tab l i shnseHt-

i^ltlio?agh a l l dbefs may n o t g e t thQ c^por t s sn i ty no r h e r e q u i r e d 
t o do any organi2;lEsg o r p lann ing* t h e y sho?2ld aeirer t h e l e s s he p r e p a r e d 
should t h e s i t u a t i c s i demand i t o Scs^e p l a n o f o r g s n i z a t l c s i i s nee6^. 
t o e f f i c i e n t l y o p e r a t e a k i t c h e n ^ p a r ' t i c i a l a r i y l a r ^ o n e s . PIsimed 
Imyxng and p2«iSBea3. laenus a r e a l s o n e c ^ s s ^ r y fo r e f f i c i e n t of^rat i iHs^ 

In t h i s -sinit you w i l l s t u d y s o s ^ o f t h e f a c t o r s i n v o l v e s i s 
ths o r g a n i s a t i o n az^ p l a n n i n g o f t h e k i t c h e n a c t i v i t i e s . 

1* Read t h e r e f e r e n c e s l i s t e d heicjw. 
2» Does your e s t a b l i s h m e n t Isieep u p - t o - ^ a t s r e c o r d s s i m i l a r 

t o t h o s e fc«ai^ i n Reference C, p p . 9-39^ 129-133? Khat 
a r e t h e s t r c a g p o i n t s o f your r e c o r d systesa? How cou ld 
i t ha i s ^ r o v e d ? 

3 . BeterEiine t h e c o s t f o r 30 p o r t i o n s o f a simple r e c i j ^ 
used i n your e s t a b l i s h s s e n t b y t h e laethod i n d i c a t e d i n 
a e f e r e n c e h, p» 1 3 . "SSiey c o n v e r t t h i s r e c i p e t o p r o ­
v i d e f o r 10 p o r t i o n s . 

4« : ^ s w e r t h e qasest ions be l cw and t u r n i n t h i s ass ign taen t 
by . 

References2 

i i . a?hs C a i i n a r y I n s t i t u t e o f i i i se r ica , "She P r o f e s s i o n a l Chef, 
p p . 1 2 - 1 3 . 

S.. ^ s s r i c a n Hesse Econosaics ^ s s o c i a t i c ^ . Handbook o f Food 
ggepara-ticmg pp, 1 - 2 1 . 

Ce S s i t h , A Handbook on & a a n t i t v Food Manageiaent, pp* 5 - 6 3 , 
I13« •137 

Ques t ions i 

T r u e - F a l s e 

jDirgct ionss "Ose fo l lowing s t a t e i a e n t s a r e e i t h e r t r u e o r felse. I f 
t h e statSHg^nt i s t r u e , draw a c i r c l e around t h e l e t t e r " T . " I f i t 
i s f a l s e ^ draw a c i r c l e around t h e l e t t e r " F . " 

T F 1 . The p u r c h a s i n g o f food i s the ssost iE^Kirtant c o n s i d e r a t i o n 
iR k i t c h e n p l a n n i n g . 
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T F 2 . î  fooS cost. i ^ r i s s B t a ^ iseeds t o lie figasred for eaoa I tsm 
i ^ OE^er t o get ' tfbe t o t a l average ^jod c o s t p s r c e s a t s ^ -

T F 3 . ^ 4C^ food c©st iseaBS t ^ a t tiie seiJ jmg p r i c e w i l l ce 4 ^ 
Ejore tfeaa t he €:ost o r f3iB 

T F 4 . Xt i s ij52^®rtsBt: t o lis'^e staisaazdlzed ass^ csmsistasst poi^iCES 
im order t© cSsttais s rsasc^xable p r o f i t « 

T F 5 . 

T F 

T F 

T F 

-zaticsa o r reci.; 
'•5 c o s t s arai p r o f i t s l^it. i t alscj "seaeCits t&e caistosei: "b^ p2:or-

viiding tise s a i ^ p n ^ a c t eac5a tisae i t i s csrders^-

sbcmM 
t2£e r e or . r a c i n g * 

I f s p e c i f i c t e s t s or t s s^^ra tc i res a r e Mrittsaa i s t© a rec2.pe? 
j^ iae ra l t ^ s t s seed s o t Ibe iaclis^eS., 

^ qgsarter v 
latl. t o 

l ^ r o f i ^ r t s r o r s i s s i l a r ^ t ^^11 9sise::^lly 
*". ^2S i2alx cap ®f ^ato 

^ F 9 , i ^ eqaa l a^o^asst of ascrmstss:?^^ TSf lie s ia l j s t i t ss t^ Ssr f l ^ s r 
lis a r e c i p e . 

T F 10 . JSie n u t r i t i o s i a l valise o£ a ESBIS i s SK©t ttse respj:ggsiM.lit;^ 
of t he chef* issjt r a t h e r i i sa t of "Oie cEStceaer. 

T F 11« IShea d i f f e r e n t t^pes of g r o a ^ a r e t© Ise ser?^!^? i-t i s 
ss9«^sssEy t o lta"^e a s e s ' t i r e l j d i f ^ r s m t saessa plassi^d f s r 
€o;-02i <^ORap. 

T F 12 . Xt i s 2>est n o t t o r e p e a t a d i s h caa tSse semas :^2r a t l e s s t : 
e i ^ t d a y s . 

T F 1 3 . I t i s good p r a c t i c e t o l a t i l i z e seascssaal fj^aSs p r i i s s r i l y 
•ŝ aeB -Oae^ a r e i n XBases r a t h e r ttiam yea r rcsssad. 

T F 14o -̂  ^ s t e r igork. s h ^ t fcst. a l l caa s e e i s preiferable over 
issdimdisal ^*>rk s h e e t s ^ s r eacsa worlcer-

T F processes of food p s ^ ^ r a t i c a iSaat i i e s t p r ^ s e r i ^ t S ^ 
laatsEral q o a l i t l e s o f t r e ^30d ^*ill a l s o emsrare t3£e l i e s t 
food "^alae. 

^ F 16» Storage o r lioldiiig o f n a p r e ^ r e d and" prepared SKsds shoEld 
to a Mini^sis. 

F 17. foods tSDd to seccffis flavorless. 

T F :u use of s i i b s t i t a t e s i s a rec i i® w i l l is&iaally c ^ s a F ^ o r 
t he prc^Qct i n f e r i o r . 

f F 19„ "SSie ^ v a a t a g e of p r ^ s r e d isi^ss i s tisat: f^^y itaeg^ laot ^^ 
clisdisied 

02: p r^ ; 
of tiss^ 
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T F 2 0 . Bach ser^^ing sncsoM Oc st?rnd??irni'F^. ass3 tiae oastjouuears 
sfeoaM Be a b l e -fco t e l l iSiLs 1 ^ oa3sein?2i!i<g i3!!e se3rmiags. 

^ F 2 1 - Igj talnl i ig s t a i ^ a r d porti-Csss o n l y arxecr ts t3ae cosite 

T F 2 2 - isBjolatJ-caa s r o d i e s s h o a l d IDS 3 S 3 ^ fz&mssni 

CGsolerlGn 

L r e c t l o a s ; F i l l i n "the ijlasik(s) I s e a c s s-talD 
g e g g i r e ^ t o csos^lete tflae sesatesc^ c o s r e c t l Y -

i t isltla I3ae ^aoEtaCsl 

i o ^ 1 1 i t ^ s s CH3 a sreaa isay not: n e c s s s s r s - l y ressala: iia a 
EOT tSie e s c s b l i s l s s ^ t : . 

6-

7-

a. 

9 . 

1 0 . 

12 . 

1 3 . 

2 - ^32 cost : o r -Oie raw S 
45 p e r c s i t :mod c o s t . 

fcKsd i s a m l t l p H ^ l3^ t o (oilzjtaiini a 

3 - ^5e c s ^ t o f eac3a i t ^ s i an a n^na wo^at. te l i asea asra tSBe 
o r e aoa Socjd. 

4 - Rec ipes a r e isssia l l y x e p t an. _-

^ s e ccaastaut ssr uismfaer iSsat. ^ac2i I s ^ r e ^ s a t o f a i r e c ^ e sSiSMlifi 
ize a a l t l p l i e ^ I J ^ t o csm^s^ert 15 ;^3rtlcsss t o 45 portlfnass I s 

^ i « aMsrevlat lcsa " t s p . " 

^ r e c i p e ccsataisis a l i s t o f _ 

•ifti^a coDStnacti iag a r e c i ^ t5»e ^ i e l s 
IJOtSi t S ^ 3ISS 

aiaS t&s niS'OsQfi o f 

_ ©f servijffi^. 

r e p l a y 1 tablespooss o f f l c s i r I s a r s c i p e # i t : T̂ mwii-mag;; 
tS3iSpD€ms o f t a p i c c s . 

il ^"el l «or3^ed oat: n e s a ^ t t e m t o SES^SSS ^ael l plaimised msnms 
" i ^ t o t7*5 c l i e n t e l e asafi 

a s r e l a t e s^ t c 1 3 ^ s t a f f a s ^ eqaipi^=nt a v a l 

1 1 . S s a amide t o msssu p l a n n i n g * a csjef ^sGaM stsaS^ 

^ mssm. o s a r t i d l l Iselp t o e a s o r e 
i u t ^ p e o f sseuB i t e s s . 

5> d e t a i l e d csiecSs: oss t l i e a isoas t o f food pir^o23sed# p r e p a r e d o r 
coGkedff ai5d tlse misuser o f s e r v i s ^ castained i s tSse r e s m l t o f 
a ____________________ s tssdy. 
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BirecfcicEas; I:J.s-t: t5te I t e s s c a l l e d S>r i n e a o i ox tise So l l cwing . 
S e l e c t ycasr answers ^carefai l ly . 

! • 5isree isportant: ccHislderairi-Csas S>r e r f l c l s n t : sasagesaeii-fc o f food 
a r e : 

C )̂ (B) (C) 

2 . Scaj-jsroflt: I t s s s l2e piit csi a c3SRg f o r : 

(B) 

CC) 

3 . ISse t^iree HSOSII cceaasosa fionss for p r e s e n t i n g r e c i p e s are: 

CB) 

CC) 

^fecSmi^sies o f 90od ssema pi; 

CAI 

CB) 

CO 

L5 coE^lder tase folXOKing: 

Ca) 

CB) 

5 . ^R l i sd l ^ ldBa l ^5ork ^ s e e t s i ioold shosrs 

CS) 

C3) 

6 . Staiadard r e c i p e s Iselp tos 

C^) 

CB) 

CO 

CC) 

CD) 

CD) 

CS) 

7 . ff»Tes Impor^cant a s p e c t s o f o r g a n i c t l o o mxd p lanning are: 

C )̂ _ _ ^ CO 

CB) 
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i s c s s jyTwp .̂irK?rg îT?rTiv -3>.w:i s^^s^: cz 

!?D es t : ^OKD a s tSie :a2:=35^3:5' S D 3 S 
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IWISES S2 SXX23S c s n lae srrrasnplxs 
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2 . 

3 . 

4 . 

Prcjpsr w a s t e c o n t r o l s b o a M b e crHscenaefl -witilii: 

(A) im 

CB) 

(C) 

(D) CM) 

Avoidal i le w a s t e 'iinLll iucluf le a l l Soods, o r p a r t s , tifeat. sliQeM c e 
e d i b l e b a t a r e n o t because o£ poors 

(A) 

(B) 

Cc) 

CB) 

Cfeavoldable %fasts may lucl iade siscSa I t s s s a s r 

CAl (B) 
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y^JT^tai?^ eiffjcifp^t Icltai^eB? 
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S^13te§r a e c s p t e d laenu p l a n -
niitq p r o c e d u r e s ; cons t ruc t : 
s i ^ f i l e r e c i j ^ s j u s e 
cxsrrect menu t e rmino logy 

'^ime i n h o u r s 

25ntxi±ica:Q3. lussSs;; s^s^sa l t s 
axad apprtc^s-lalte d l s t s r ^i)©S 
p a l t e r n s ? plana unesmsj SEoaa 
a c c e p t s n r s 

WQipk S i s p l i f i c a t i o n and Ivaste CoatrDlL 

Opera te i n t h e most econoei i - Bow t o s^^I:;^ ecsaBzsnnissl 
c a l mzxnner; conse rve t i n e , r \ y] roethoSs? Sligsnr^ meaims ©f 
oaergyr and food p r o d u c t s 

Time i n h o u r s 

s a v i n g s n 3 imisiiifflixisOT T»®stts 

Code f o r e s ^ l o y e r ' s u s e i n norlcing s t u d e n t ' s pEcogre^ 

^ e - - o m s ^ some o p e r a t i o n s 
i n a r e a 

Perxormed s c n ^ c:5)e3ra1tiL23iES 
"with r e a s a r s b l s 1SDDSL< 

Performed mos t o p e r a t i o n s 
i n a r e a s a t i s f e c t o r i l y i| 
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TRAINING PLAN AND PROGRESS RECORD 

for 
CKIEF 

JOB TRAINIWO: What the Proficiency RELATED INFORMATION: What 
Worker ShouÂ ija Be Able to Do Shown the Worker Should Know 

The Chef 

Carry out duties and respon­
sibilities; cooperate with 
others 

Time in hours 

Duties and responsibilities; 
relationship with other areas; 
personal requirements; traiR-
ing and experience 

Operation and Care of Equipment and Facilities 

Clean, adjust, and perform 
simple maintenance of tools, 
machines, and fixtures \ 

Functions, advantages, and 
implications of economical 
use of facilities 

Time in hours 

Sanitation and Accident Prevention 

Maintain sanitary standards; 
inspect and operate equipment; 
keep sanitary and safety re­
cords 

\ 
/ 

K 

Time in hours 
\ 

Personal health and appear­
ance; handling food; sani­
tary standards; proper care 
and use of equipment; safety 
procedures 

Selection of Food 

Select food in an effi­
cient, economical manner 

Time in hours 

\ 

X 
\ : 

Clientele's needs and eating 
habits, seasonal availability 
of food and nutrition 

The Preparation of Food 

Follow correct timing and Times and temperatures in 
temperature; store, freeze, ,N- ;^ cooking foods; methods of 
and preserve foods; prepare i \/^ ' cooking and uses of foods; 
and use leftovers I ,-̂ \ i storage of foods 

Time in hours 

Kitchen Management 

Maintain efficient kitchen; 
plan for food preparation; 
check food quality; deter­
mine and follow measurements M 

Principles of food prepara­
tion; standard preparation 
procedures; weights and 
measures 

Time in hours 

Food Purchasing 
Purchase quality products; 
calculate food needs; write 
specification; check and 
store products 

Time in hours 

\ / • 

V ' 

Buying guides; sources of 
supply; quality; sizes and 
grades; calculate food needs; 
receive, store, and pre­
serve foods 



i f 

patterns; plan menus; food 
acceptance 

Menu Planning 

Folloiir accepted menu plan- Nutritional needs; adequate 
ning procedures; construct ,>: y^ and appropriate diets? food 
and file recipes; use i 
correct menu terminology \/ 

Time in hours 
Woyk Simplification and Waste Control 

Operate in the most economi­
cal manner; conserve time, 
energy/ and food products 

Time in hours 

Hew to apply economical 
methods; figure means of 
saving and minimizing waste 

Code for employer's use in marking student's progress 

Performed some operations 
in area 

Performed some operations 
with reasonable proficiency 

Performed most operations 
in area 

Performed most operations 
satisfactorily 



TRAINING PLAN AND PROGRESS RECORD 
for 

CHEF Employer's Copy 
JOB TRAINING: What the Profic5,ency RELATED INFORMATION: What 
Worker Should Be Able to Do Shown the Worker Should Know 

The Chef 

Carry out duties and respon- — 
sibilities; cooperate with 
others 

Time in hours 

Duties and responsibilities; 
relationship with other areas; 
personal requirements; trail­
ing and experience 

Operation and Care of Equipment and Facilities 

Clean, adjust, and perform 
simple maintenance of tools, 
machines, and fixtures 

Time in hours 

Functions, advantages, and 
implications of economical 
use of facilities 

Sanitation and Accident Prevention 

Maintain sanitary standards; 
inspect and operate equipment; 
keep sanitary and safety re­
cords 

\ 

Time in hours 

1 
Personal health and appear­
ance; handling food; sani­
tary standards; proper care 
and use of equipment; safety 
procedures 

Selection of Food 

Select food in an effi­
cient, economical manner 

Time in hours 

clientele's needs and eating 
habits, seasonal availability 
of food and nutrition 

The Preparation of Food 
Follow correct timing and Times and temperatures in 
temperature; store, freeze, ,>r- :i cooking foodj; methods of 
and preserve foods; prepare • \/'̂ - cooking and uses of foods; 
and use leftovers 

Time in hours 

storage of foods 

Kitchen Management 

Maintain efficient kitchen; 
plan for food preparation; 
check food quality; deter­
mine and follow measurements 

Principles of food prepara-
tion; standard preparation 
procedures; weights and 
measures 

Time in hours 

Food Purchasing 

Purchase qiiality products; 
calculate food needs; write 
specification; check and 
store products 

Time in hours 

iv",--' 
1/ 
\C... 2-' \ 

Buying guides; sources of 
supply; quality; sizes and 
grades; calculate food needs; 
receive, store, and pre­
serve foods 
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Menu Planning 

Follow accepted menu plan­
ning procedures; construct 
and file recipes; use 
correct menu terminology 

Time in hours 

Nutritional needs; adequate 
and appropriate diets; food 
patterns; plan menus; food 
acceptance 

work Simplification and Waste Control 

Operate in the most economi­
cal manner; conserve time, 
energy/ and food products 

Time in hours 

How to apply economical 
methods; figure means of 
saving and minimizing waste 

Code for employer's use in marking student's progress 

'•V 

\ 
Performed some operations 
in area 

Performed some operations 
with reasonable proficiency 

Performed most operations 
in area 

Performed most operations 
satisfactorily 
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This study guide is for directed individual student use in 
acquiring job skills and procedures, related infoi-mation, and 
personal-social traits necessary for a career in hardware 
retailing. It was developed by advisory consultants and research 
assistants at local and state levels. Major content areas 
include--(l) salesmanship, (2) management, (3) merchandising, 
(4) hardware, (5) tools, (5) sporting goods and recreational 
equipment, (7) paint and paint sundries, (8) electrical fixtures, 
supplies, housewares, and gifts, (9) housewares, (10) cleaning 
and laundry supplies, and 0 1 ) plumbing, heating, and building 
materials, A two-column form correlates elements of the job 
analysis and related information. Each of the 23 assignment sheets, 
covering 154 units, contains introductory information, assignment, 
a list of required references, and objective-type questions. 
Students should be juniors and seniors in high school, and the 
teacher should be a qualified coordinator. The suggested time 
allotment is 180 hours. A training plan and progress record are 
included. A necessary reference book, "Advanced Course in Hardware 
Retailing (196U Edition)," is available for $10.00 from National 
Retail Hardware Association, 964 North Pennsylvania Ctreet, 
Indianapolis, Indiana. The study guide is available for $1.50 from 
Industrial Education, 103 Industrial Education Building, University 
of Missouri, Columbia, Missouri 65201. (MM) 



• ) • ' < 

«^v-
; • ! I 
m 

U S DEPARTMENT OF KEAIIH. EDUCATION & WELFARE 
OFFICt OF EDUCATION 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM IHE 
PERSON OR ORGANIZATION ORIGINATING IT POINIS OF VIEW OR OPINIONS 
STATED DO NOI NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY 

'MMSm 

/ HARDWARE RETAILING 

*̂/ 'S: 

V A Course of Study 

J % . . . 

I 

' ; 

/ D e s i r e d for 
Cooperative Part-Time Students 

Employed iii Hardware RetaiJii^ 

i : 

. - • : ^ ^ ^ 

- v!"»l 

h- -•. 

P r R̂ ^ 

I 
J 
I" 
i 
J 

f i : ' . , . . . . \>sj 

I&sued by 

Department of industrial Education 
CoH^e of Education 

~ Universi^ of Missouri 
Columbia, Missouri -

In Cooperation with 
• • . ' ' . • ' . - } < 

Industrial Education Sectibn 
State Department of Education 

Jefferson Ci^, Missouri 



M E M O R A N D U M 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio U3212 

FROM: (Person) James B. Karnes (Agency) University of Missouri at 
Columbia 

DATE: 

BE: 

(Address) 103 Industrial Education Bldg>, Coliambia, MO. 

September 26, 1967 

(Author, Title, Publisher, pate) Industrial Education Sept., Unlv, of 

Mo, at Colvmibia, HARDWARE RETAILING, cooperatively with Industrial 

Education Dept. (U, of Mo, at Columbia) and Missouri Dept. of 
iiaucanon 

Supplementary Information on Instructional Material 

Provide information below which i s not included in the publication, Mark Jj/A in 
each blcmk for which information i s not available or not applicable, Mark P 
when information i s included in the publication. See reverse side for further 
instructions, 

(1) Source of Available Copies: 
Agency I n d u s t r i a l Education Dept , , UniVo o f Mo, At Columbia 
Address 103 i n d u s t r i a l Education Bldg. 
Limitation on Available Copies quant i ty Price/Unit $1,50 

(quantity prices) same 
i n s t r u c t o r ' s key $,50 

(2) Means Used to Develop Material: 
Development Group Advisory Consultant and Research A s s i s t a n t s 
Level of Group Local and S t a t e 
Method of Design, Testing, and Trial Designed by subjec t matter 

s p e c i a l i s t s , t e s t e d i n the f i e l d and r e v i s e d p e r i o d i c a l l y 

(3) Utilization of Material: 
Appropriate School Setting Secondary and p o s t secondary schoo l s 
Type of Program High School preparatory or i n s e r v i c e t r a i n i n g program 
Occupational Focus S p e c i f i c job 
Geographic Adaptability United S t a t e s 
Uses of Material 
Users of Material 

Related I n s t r u c t o r Study Guide 
Students (note i n s t r u c t o r ' s key a v a i l a b l e ) 

(U) Requirements for Using Material: 
Teacher Competency Qual i f i ed Coordinator or Ins t ruc tor 
Student Selection Criteria 

p r e r e q u i s i t e s 
Time Allotment i s o hours 

Junior and High School with proper 

Supplemental Media — 
Necessary ^ ) / « . , , - . x̂ 
Desirable :) (^heck Which) 

Describe p - see a t t a ched l i s t of re ferences 

Source (agency) 
(address) 



REFERENCE FOR HARDWARE RETAILIiTG 

Advanced Course in Hardware Retailing, National Retail Hardware 
Association, 964 North Pennsylvania Street, Indianapolis 4, 
Indiana, 1964 edition, (Specify: ungraded - Reference only)/ $10.00 

The original series of 16 booklets for the advanced course in 
HARDWARE RETAILING has been rewritten into one volume, contained 
within one loose leaf binder. It should be ordered direct form 
the publisher for $10.00 for each volume. 



FOREWORD 

This course of study* consisting of an analysis of 
HARDWARE RETAILING together with assignment sheets covering 
the related (occupational) information to he taught by the 
school, has heen prepared for teaching hardware retailing on 
an individual basis in a cooperative part-time program. 

The original analysis was prepared by Dr. John W. Horine, 
while Research Assistant in Industrial Education at the 
University of Missouri. The assignment sheets in this 
revision were prepared by Mr. Grant Ree Wood and Mr. Roy 
Roberson, Research Assistants in Industrial Education at 
the University of Missouri. 

We wish to acknowledge our indebtedness to Dr. H. H. 
London, Professor of Industrial Education at the University 
of Missouri/ for the direction and administration of the 
Curriculum Materials Laboratory in which this material was 
prepared, and to Mr. James^JB.J^nes, Instructor in Industrial 
Education at the University of Missouri, who supervised the 
preparation of the material and edited the manuscript. Credit 
is due to Mr. B. W. Robinson, Assistant Commissioner of Edu­
cation, Mr. Merton Wheeler, Director of Industrial Education, 
and to other staff members of the State Department of Edu­
cation for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is 
a part. 

HUBERT TflHEELER 

Commissioner of Education 

October, 1965 
500 
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INTRODUCTION 

In preparing this course of study/ it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related* types of learning. They are: 

1* Mastery of the practical Job Skills and Procedures 
performed by the worker in the occupation. 

2. Comprehension of the Technical and Related Information 
basic to an intelligent understanding and practice 
of the occupation. 

3. Development of those Personal^Socia1 Traits which 
are essential for the successful worker. 

The first group of these "learning units"—the job skills and pro­
cedures—^has been arranged in the analysis under the heading of "Job 
Training." The second group of learning units—the technical and re­
lated information—has been arranged under the heading of "Related 
Information." The third group—the personal-social traits--has been 
listed under "Personal Qualifications" in the introductory section 
addressed to the student. 

In a cooperative educational program it is necessary for both co­
operating agencies—the school and the employer—to understand clearly 
just what each is to be responsible for in the training of the student-
worker. Experience has shown that most of the practical job skills 
and procedures of an occupation can best be learned through supervised 
work on the job. Experience has shown also that the school can best 
teach most of the technical and related occupational information needed 
by young student-workers. This division of responsibility has been 
made in the arrangement of the course of study; that is#. it is expected 
that the student-worker will master the job skills and procedures 
through practical work on the job under the immediate supervision of 
the employer/ and that he will receive instruction in related occupa­
tional information in the school under the direction of the coordinator. 

In the iaack of this course of study will be found three copies of 
the TRAINING PLAN AND PROGRESS RECORD FOR HARDWARE RETAILING. One 
copy is marked "student" in the upper right hand corner. On this copy/ 
in the space Time in Hours^ the student will keep a tally of the hours 
he spends on his job performing operations in each area. The next 
copy marked "Employer/" should be given to the employer for recording 
the student's job performance in each area. The third copy may be 
used by the coordinator for his record. 

Skills and related information are matters for direct instruction/ 
but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore/ both the employer and the school^ as well 
as the home/ must assume responsibility for developing in the student-
worker those habits/ attitudes and character traits which are essential 



•iilHiiiiiiiiniiM 

for success in his occupation and in life. Both the employer and the 
school should be constantly on the alert to see that the student-
worker places desirable interpretations on his experiences and that 
he does not practice habits and exhibit character traits^ detrimental 
to his success. - ( 

Since the coordinator's class will bd made up of fifteen or more 
students, each differing from the oth6r significantly, studying a dozen 
or more occupations which differ markedly in their requirements, it 
follows that it will be impossible for him to teach, through the group 
method/ the occupational information which relates to the specific 
job of each student-worker. In order to be effective, this type of 
instruction must be individualized. There is, of course, some related 
information, such as occupational health and safety, workmen's compen­
sation, wage-hour laws, fair labor standards, unemployment corapensationr 
and the like, which is of common interest and concern to all student-
workers, and may be effectively taught by the group method. But if 
the coordinator is to make a real contribution to the in-service voca­
tional education of his students, he mast devote a major portion of 
his classroom instruction to content which deals specifically with 
the work of each boy and girl enrolled. 

With this requirement in mind, and in order to facilitate indivi­
dual instruction, these assignment sheets have been prepared under 
twenty-three major areas of the hardware retailing trade. Some secticxi 
sections of the reference material were quite long, therefore, they 
are broken down into a part I and part II assignment. Each assignment 
contains certain record data as to number and range of units covered; 
introductory paragraphs designed to develop interest, explain the im­
portance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, learning 
activities and a series of questions designed to check his attainment. 

Obviously, it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator will 
find the assignment sheets well adapted to this end. He can select 
from day to day the assignment which covers the informational units 
related to the work being done on the job. With this arrangement, 
the coordinator will become, during a major portion of his classroom 
time, a supervising study and helping teacher. 

In selecting books for the course, an effort has been made to 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these books 
be secured and kept in the coordinator's classr-jom for ready use by 
the student. 

The key sheets, available in a separate manual/ have been pre­
pared to enable the coordinator to score quickly the questions in­
cluded in each assignment sheet. These key r.heets give the correct 
answers to the questions, as well as the reference and the page on 
which each answer can be found. The key skeets should be kept in the 
coordinator's possession. 
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TO THE STUDENT-WORKER 

In the past many workers/ especially youth# have entered the 
retail trades largely by chance. Few have chosen the vocation as a 
result of definite investigation and planning. Now# however/ retail 
marketing and merchandising have advanced .to the.point where it is 
advantageous to make systematic preparation if one wishes to enter 
and advance in these occupations. 

Opportunities in Hardware Retailing 

There are more than 100/000 dealers/ store managers/ and sales­
people in hardware retailing in the United States. Advantages/ other 
than regular employment offered in this field/ include the opportunity 
to meet many types of people# to serve society in a useful manner and/ 
through study and effort/ to advance to the position of manager of a 
store. Wages in the hardware retailing business aafe quite varied. 
Wages in rural areas are generally less than those in urban areas. 
Experienced salespersons will receive $10 to $25 more per week than 
beginners in the same stores. 

Requirements for Entering Hardware Retailing 

In order to enter the hardware business as a full-time worker* 
one must be sixteen to eighteen years of age and in good health. He 
must be industrious and interested in selling. 

The youth of high school age who plans to enter the hardware 
business as a career/ or who has already entered the business on a 
part-time basis/ should first acquire a broad general education. In 
addition/ he must acquire a wealth of information regarding merchan­
dise/ a working knowledge of business English/ commercial arithmetic* 
commercial art/ economics/ general science/ and bookkeeping. Much 
of this information may be acquired through work on the job and 
through study in his COE class. Some may best be acquired through 
special courses. 

Personal Qualifications 

Desirable personality traits are of extreme importance for success 
in life. They are the factors by which one primarily is judged when 
meeting people and when attempting to obtain a job. They are vitally 
important in holding a job. In fact/ studies reveal that the chief 
cause for ninety per cent of the persons being discharged from their 
jobs is due to a lack of desirable personal-social traits/ while only 
ten per cent of the discharges are due to a lack of job skills. It 
should be noted/ however/ that without job skills it is exceedingly 
difficult to find employment. 

The following are some of the more important personal-social 
traits which a hardware worker should possess? 

Personal Cleanliness - Dirty hands or clothing repel customers. 
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Good Health - The hardware retailer must have a vigorous con­
stitution/ abundant energy/ and the ability to stand on his 
feet for long hours • He must have no health problems that are 
offensive to customers. 

Pleasincr Personality - The hardware retailer must be pleasant 
to meet/ approachable/ emotionally stable/ and have a sense of 
humor. 

Courtesy - The practice of being polite/ considerate/ and 
sympathetic with others will pay dividends in any business/ 
especially the hardware business. 

Attentiveness - The ability to pay close attentiony to respond 
quickly and. to concentrate on his work is essential to the 
hardware retailer. 

Cooperation - The ability and disposition to work harmoniously 
with others/ to be helpful^ and to do one's share are 
necessities• 

Ponestv - The groceryman must give full value for every cent 
received/ be strictly accurate in giving merchandise informa­
tion/ and scrupulous in every way. 

Initiative - The ability to see things that need to be done 
and to keep busy doing them without constant supervision is 
one of the most marketable traits of the hardv/are salesman. 
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REFERENCE FOR HARDWARE RETAILING 

Advanced Course in Hardware Retailing, National Retail Hardware 
Association, 964 North Pennsylvania Street, Indianapolis 4, 
Indiana, 1964 edition, (Specify: ungraded - Reference only)* $10,00. 

The original series of 16 booklets for the advanced course in 
HARDWARE RETAILING has been rewritten into one volume, contained 
within one loose leaf binder. It should be ordered direct form 
the publisher for $10.00 for each volume. 
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ANALYSIS 
FOR 

HARDT'7ARE RETAILING 

JOB TRAINING; What the 
Worker Should Be Able To Do 

Assign. 
NO. 

RELATED INFORMATION: What 
The Uorker Should Know 

1. 

2* 

6. 

9. 

10. 

13. 

14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 

Techniques of Selling 

Take a self-inventory 

Evaluate customers 

4. Sell related items 

Give service information 
to customers 

Greet customers 

Direct customer to 
desired department 

Demonstrate merchandise 

Handle objections 

Quote prices 
Close sale 
Weigh . material 
Figure scale prices 
Operate cash register 
Make change 
Wrap merchandise 

1 1. Personal qualifications of 
the salesman 

1 2. Variations among customers 
1 3. Improving your sales per­

sonality 
1 4. Importance of related sell­

ing 
1 5. Customer motives for buy­

ing 
1 6. Importance of product 

information 
1 7. Store services and their 

importance to sales 
1 8. Four attributes of a good 

salesman 
1 9. Proper approach to the 

customer 

1 11. Sales presentation planning 
1 12. Advantages of standard 

sales presentation 
1 13. Characteristics of a good 

demons tra tion 
1 14. Types of objections and 

how to handle them 

1 16. Kinds of closing signals 

22. Quick service selling 

24. 

25. 

26. 

Store Management and Record Keeping 

VJrite sales ticket 

Compile cash register 
records and receipts 
Fill out daily balance 
report form 

2 23. Reasons for keeping records 
2 24. Types of records of 

original sale 

26. Importance of daily records 
of receipts and disburse­
ments 
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JOB TRAINING: What the Assign. 
Worker Should Be Able To Do No, ' 

RELATED INFORMATION: What 
the Ivprker Should Know 

27. Write charge tickets 

28. Post charge sales infor* 
mation 

30. Figure social security 
31. Figure witholding tax 
32. Make out payroll 

records 

34. Inventory stock 

36. Select item for special 
price 

40. Make a credit sale 

42. Order merchandise 

43. Mark merchandise in code 

47. Price hardware items 

49. Ascertain store profit 
or loss 

27. Types of charge sales 
record^ * 

29. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 
2 

3 3 . 

34 . 

35 . 

36 . 

37 . 

38 . 

39 . 

4 0 . 

4 1 . 

4 2 . 

4 3 . 
4 4 . 
4 5 . 

46. 

48. 

50. 

Information required for 
payrblr records 

Methods of merchandise 
control 
Importance of store inven­
tory 
Meaning of margin and 
mark-up 
Factors in choice of items 
for special sale prices 
Choosing quality lines of 
merchandise 
Relationship Of stock turn­
over to store profit 
ICinds of credit sales and 
advantages of each 
The salesman's part in 
budget selling 
Information required on 
merchandise control card 
Requirements in wise buy­
ing 
Coding of merchandise 
Fixed expense items 
Variable expenses and 
their reduction 
Reduction of outside ex­
penses 

Relationship of management 
to total store operation 

Departmentalizing in the 
hardware store 

Merchandising 

3 51. Development of hardware 
merchandisng 
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JOB TRAINING: What the Assign, 
Worker Should Be Able To Do No. 

RElSaTSD/XNI^ORMATION: What 
the Worker Should Know 

57. 

59. 
60. 

61. 

62. 

65. 

66. 

67. 

68. 

69. 

70. 
71. 
72. 

Make a window display 

Stock wall departments 
Stock display islands 

Make bins for hardware 
merchandising 
Clean and dust counters 
and fixtures 

Clean and care for floor 

Receive and check ship­
ments 
Inspect stock and report 
damages and sh'̂ '̂ tages 
Prepare.and attach price 
markers 
Place stock in storeroom 
shelves 
Oust stock 
Wash windows 
Dispose of trash 

3 

3 

3 
3 
3 
3 

3 
3 

3 

3 

3 

3 
3 

3 

3 

53. 

54. 

55. 
56. 
57. 
58. 

59. 
60. 

61. 

62. 

63. 

64. 
65. 

67. 

69. 

52. Advantages of quick service 
type merchandising 
Significance of various 
types of store locations 
Importance of store exter­
iors 
Modernizing store fronts 
Types of store windows 
Window display themes 
Principles of sales floor 
layout 
Wall departments 
Merchandising display 
islands 
Principles of binning 

Types of sales floor 
fixtures 
The advantages and uses 
of color in merchandising 
Proper store lighting 
Kinds of floorsf advan­
tages and care of each 

Importance of reporting 
damages and shortages 

Planning the stockroom 
layout 

73. Types of manufacturer-
provided dealer aids 

75. 

76. 

77. 

78. 
79. 

Promotion and Advertising 

Prepare an advertising 
budget 
Determine when and what 
to advertise 
Plan a special promotion 
sale 
Ilake a showcard 
Plan and make a display 

4 74. Importance of advertising 
4 75. Budgeting and planning 

advertising 
4 76. Purposes of advertisement 

4 77. The why and when of special 
promotions and sales 

4 79. Advertising with displays 
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JOB TRAINING: What the 
Worker Should Be Able To Do 

80. 

81. 

82. 
83. 

1 

«/l. 

j 86. 

! 

87. 

i 88. 
i 

1 

t 
1 

! 1 
1 

' 
* 

i 
1 

1 94. 
1 95. 
I 
1 

f 

1 

1 

* 

t 

I 

1 

i 

Prepare a newspaper -
advertisement 
Prepare a mailing list 

Write advertising letter 
Compose advertising hand­
bill 
Plan radio advertisement 

Keep an advertising 
record 

Assign. 
NO. 

4 

4 

4 

4 

4 

Hardware 

Sell items of hardware 

Advise customer on 
selection of hardware 

5 

5 

5 
6 

6 
6 
6 

> 

80. 

81. 

84. 

85. 

86. 

k 

87. 

88. 

89. 
90. 

91. 
92. 
93. 

Hand Tools 

Sell hand tools 
Explain characteristics 
and functions of hand 
tools 

7 
7 

7 

7 
7 
7 

8 

8 

8. 

94. 
95. 

96. 

97. 
98. 
99. 

100. 

101. 

102. 

RELATED INFORMATION: What 
the TZorker Should Know 

Advantages of newspaper 
advertising 
Reasons for direct-by-
mail advertising 

Advertising by radio and 
television 
Cooperative and group 
advertising 
Importance of measuring 
the effectiveness of ad­
vertising 

Techniques of selling and 
merchandising hardware 
Types of cabinet hardware 

Kinds of locks 
Selection of door and 
window hardware 
Fasteners and their uses 
Kinds of metals 
Types of metal finishes 

Kinds of axes and hammers 
Bits and drilling tools 

Kinds and uses of various 
handsaws 
Types of rules and levels 
Kinds of holding tools 
Identification of other 
common hand tools 
Types of pliers and 
wrenches 
Purposes and sizes of 
screwdrivers/ chisels 
and punches 
Advertising and selling 
hand tools 
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JOB TRAININGS What.the Assign. 
Worker Should Be Able To Do No. 

RELATED INFORMATION: What 
The Worker Should Know 

103. Sell power tools 

107. Rent a tool to a 
customer 

Power Tools 

9 

9 

9 

9 
9 

103. 

104. 

105 c 

106. 
107. 

Hints on selling and mer­
chandising power tools 
Function of portable power 
tools 
Function of stationary 
power tools 
Types of grinding wheels 
Tips on operating a tool 
rental department 

Lawn, Garden, and Farm Tools 

108. 

109. 

110. 

Sell items from the lawn, 
garden and farm 
department 
Make recommendations on 
lav7n, garden and farm 
tools 
Prepare display for 
lawn, garden and farm 
tools 

10 

10 

10 

11 

11 
11 

108. 

109. 

110. 

111. 

112. 
113. 

11 114. 

Techniques of selling 
lawn, garden, and farm 
tools 
Types of lawn and yard 
tools 

110. Kinds of garden equipment 

Techniques of selling lawn, 
garden, and farm tools 
Types of heavy farm tools 
Wire screening and glass 
substitutes 
Fencing, gates, and elec­
tric fence controllers 

115. 

116. 

120. 

Sporting 

Prepare a sporting goods 
display 
Sell sporting goods 

12 

12 

13 
13 

13 

Recreational 

Sell recreational 
equipment 

14 

Goods 

JL JL3 o 

1X6 • 

117. 
118. 

119. 

Tips on advertising 
sporting goods 
Sporting goods sales 
techniques 
Items of hunting equipment 
Kinds of equipment for 
fishermen 
The appeal of outdoor 
cooking 

Equipment 

120. Advertising, merchandis­
ing and selling recre-
ational equipment 
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JOB TRAININGt • What t h e 
Worker Should Be Able T?6 Do 

. Assign. 
No. 

RELATED INFORMATION: What 
The Worker Should Know 

14 121. Athletic equipment for 
various sports 

14 122. Kin(3s of toys, games, etc, 

h 
131. 

Paint and Paint Sundries 

125. Sell paint ana. paint 
.. sundries 

126. Make a paint display 

15 
15 

16 

16 

16 

16 

.123. 
124. 

125. 

126. 

127. 

128. 

Kinds of finishing material 
What the salesman should 
know.about painting 
The art of pleasing paint 
customers 
Paint advertising and dis­
play techniques 
Types of painting 
equipment 
Kinds of paint department 
sundries •--• , 

Electrical Fixtures and Supplies 

17 129. Types pf̂ â̂ ectipical fix­
tures and supplies 

17 130. Kinds and sizes of light 
bulbs 

Sell electrical equip*-.= 
ment. and- supplies . X. 

138. 

Housewares 

132. 

133. 

Sell housewares 

Advise customer on 
housewares 

1' -f 

• t 

' 

18" 

18 

18 

19 
19 

"̂ 132. 

133. 

134. 

135. 
136. 

19 137. 

Techniques of selling 
housewares 
Types of kitchen tools 

Materials used' in making 
cooking utensils 
Metal household furniture 
Cutting tools used in the 
home 
Miscellaneous household 
items 

Electrical Housewares and Gifts 

Prepare a display in 
the gift department 

20 138*. Advertising electrical 
housewares and gifts 

20 139. Valuable sales informa­
tion on electrical house­
wares 
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JOB TRAINING: What the 
Worker Should Be Able To Do 

Assign. 
No. 

RELATED INFORMATION: What 
The Worker Should Know 

141. Sell electrical house­
wares 

142. Sell giftwares 

20 140, 

20 141, 

20 142, 

Product knowledge of 
weather instruments and 
clocks 
Techniqu is of selling 
electaxcrl housewares 
Technigues of selling 
giftware 

Cleaning and Laundry Supplies 

143. Sell cleaning and 
laundry supplies 

21 

21 
21 
21 

21 

143. 

144. 
145. 
146. 

147. 

Advertising and selling 
cleaning and laundry 
supplies 
Cleaning supply information 
Kinds of brooms and brushes 
Floor maintenance and 
furniture care 
Helpful hints for clean­
up time 

Plumbing, Heating and Building Materials 

148, Sell plumbing, heating 
and building materials 

22 148, 

22 
22 

22 
23 

23 

23 

149. 
150. 

151. 
152. 

153. 

154. 

Merchandising and selling 
plumbing, heating, and 
building materials 
Kinds of plumbing tools 
Types of plumbing repairs 
and accessories 
Heating information 
Aluminum and its growth 
in the do-it-yourself 
market 
Kinds of building 
materials 
Types of floor coverings 
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Assignment 
Sheet No. 1 

covering 
Units 1-22 

• •• SALESMANSHIP 

If you, as a sales, trainee, are to become an effective hardv/are 
salesperson, it will be necessary for you to fully understand the com­
ponents of any selling situation you might possibly be confronted v/ith. 
You v;ill benefit both your store and yourself by studying and putting 
into practice the sales techniques portrayed in this assignment, 

B̂ ' studying th'=? material on hardware salesmanship you will learn 
that desirable peraonal qualit:^GS a salesman should possess and hov/ 
he can best utilize these quaJAties to maize sales, T-̂ ile working this 
assigniuent you should oegin to realize hov/ essential it is for a sales­
man to be well versed, in hardware merchandise information and hov/ this 
knov/ledge can be effectively demonstrated to the prospective buyer. 
The climax of this assignment is the analysis of the customer; hov/ to 
discover his wants,and needs, and the techniques involved in serving 
him. Study the material.presented.in this assignment, practice the 
techniques that are presented, and,yo" should begin to master the mer­
chandising techniques necessary to maKing a good sales record, along 
with a long list of satisfied customers. 

This assignment v/ill point out many sales techniques that have 
v/orked well for other salespeople, l̂ ahy variations of the sales 
situation itself are discussed. . This lesson is designed to help you 
become more acquainted v/iths (a) yourself as a salesperson; (b) your 
customer as a buyer; (c) the product you are selling? and (d) customer 
motives for buying. 

Assignments 

1. 
7. 

3. 

Read the reference listed belov/. 
Objectively analyze your ov/n personality and knov/ledge 
of salesmanship. In a paper not exceeding three pages, 
identify four of your major weaknesses and list steps 
v/hich you will take to correct and strengthen them. 
At the end of one month, turn in a one page report to your 
your coordinator evaluating your progress; attach an a 
additional page or tv/o outlining four problem areas and 
corrective steps v/hich you will v/ork on over the next 
four weeks. Continue these monthly papers for the'" 
entire length of the course. 
Answer the questions below and turn in this assignment 
by . 

Referince; 

A, ACHR, "Salesmanship," pp. 1-32. 
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Questions; 

True-False 

Directions; The following statements arc cither true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T P 

T F 

T P 

T P 

T F 

T F 

T F 

T F 

T F 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

T F 11. 

T F 12. 

T. F 13. 

T F 14. 

T P 15. 

Almost all the ê cperts state that salesmanship is not 
needed in this era of mass merchandising. 

Salesmanship in independent retail hardv/are stores is just 
about the same as it was thirty years ago. 

Modern hardv/̂ ro retailing requires only attractive displays 
coupled with qv^ick processing at the check out counter. 

Most inri:ipendQi t hardware stores cannot compete pricewise 
v/ith discoinrt and mass merchandising chain stores. 

Many of today's customers differ from the customers of years 
ago in that present customers possess little knowledge 
about the product they wish to buy. 

Good salesmanship is especially effective on high priced 
merchandise as opposed to incidental, inexpensive, or 
impulse purchases. 

Most star salesmen are not born that way but develop their 
talents through training. 

Salesmen v/ith pleasant personalities should continually 
strive to develop and improve them still more. 

Saleswork is generally considered to be relatively easy 
work by most successful salesmen* 

A salesman who is enthused v/ith his work and his merchan­
dise can make this apparent to the customer with a c±iarraing 
smile and pleasant voice. 

Poor scheduling of work leads to hurried, pressured, and 
harassed salesmen. 

Formal schooling is unimportant in salesv/ork as practical 
sales experience is the best teacher. 

Practice makes perfect only if the techniques to be master­
ed are repeated correctly v/ith a constant desire to 
eliminate errors. 

John Wilson of the National Cash Register Company attributes 
his success as a salesman to his natural sales ability. 

It is more difficult for a salesman to obtain product 
knowledge than it v/as in the past. 
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T F 16. Many manufacturers spend thousands of dollars in research 
to learn v;hat factors influence people to buy, 

T P 17. Even expert salesmen must devote regular study time to J:eep 
up-to-date on merchandise knov/iedge. 

T P 18, Customers would rather listen to facts about a product 
than simply see it operate. 

T F 19. Common features of a product should be played up and 
exclusive ones downstaged during demonstrations. 

T P 20. Ordinarily it is best not to have the customer take part 
in a.demonstration. 

T F 21. 

T F 

0? F 

22. 

23. 

General customers are interested in hearing about the pro­
duct's utility, service, satisfaction, economy and beauty; 
while contractors and business customers are more interested 
in profits, quality, consumer demand and satisfied customers 

As applied to merchandise/' features and benefits are 
synonymous terms'. . ' ' 

Because customer needs can be categorized into several 
major areas, it is possible to present any one specific 
item to all customers in the same manner. 

T F 

T 

24. Most "lookers" are. easily recognized by the salesman and 
therefore can be ignored in favor of the "buyers," 

25. One of the best customer greetings,, though somewhat old, 
is the traditional, "May I help you?" 

T F 26. 

T. F 27. 

Lookers who have nothing specific in mind should be en­
couraged to pursue some specific area, such as lady lookers 
to the kitchenv/are or to some special display or sale item. 

It is best to. stay V7i€h lookers constantly so as to be 
able to explain the benefits of any item in which the 
customer may become interested. 

T 

T 

P 28. Generally speaking, the lower the price of the merchandise, 
the less need there is tor a salesman. 

P 29. It is generally true that the average customer wants the 
lowest priced item he can find. 

T F 30. A salesman. v;ho believes in the high quality of his products 
radiates his confidence to his customer. 

T F 31. Cheap products sold by other businesses should be pointed 
out and criticized when discussing the benefits of high 
quality merchandise. 

T F 32. Quality products go hand-in-hand V7ith quality service. 



liill mmmmm wmmmmti mmm mmmmmm 

T P 

T P 

19 

33. A tenable assump.tj.on.f 1,3 that if a customer needs something, 
he v;ill always reali?:.e it and make -the purchase, 

34. Customer objections should be quickly counteracted or 
ignored. 

T F 35. Objections arc hinderences whidi sometimes exist and 
should be avoided at all costs by the salesman. 

T F 36. Objections can give valuable information to the salesman 
for closing the sale, 

T P 37. It is an acceptable practice to prod a customer into buying 
by asking him to make a choice between tv/o models of the 
item. 

T P 38. It is generally not wise to contact a customer follov/ing 
the sale of a major item since correcting any complaints 
and dissatisfactions can add considerable expense to the 
store's overhead. 

Completion 

Directions; Pill in the blank(s) in each statement with the word{s) 
required to complete the sentence correctly. 

1. h lot of the modern hard\;are store's merchandise is 
before the customer enters the store. 

2. The two greatest advantages that a hardware store can capitalise 
on over other retail outlets are good and good 

3. 

o. 

A basic principle that salesmen should capitalize upon is that, 
"people buy from people they ." 

4. Only a few _ of the to 
items normally carried in a hardv/are store are .. 
by advertising. 

The success of a retail store is in the hands of its salesmen 
because "Customers buy '^ from 
salesmen." 

6. Some sales authorities estimate that 
selling is accomplished by _; 

8. 

per cent of retail 

7. A salesman should alv/avs be 

per c^it of the salesmen. 

as this will be trans-
customer is a mitted to his customer and an ____. _ ^ 

buying customer. 

Tha progressive salesman must first acquire a thorough knowledge 
of the basic fundamentals of salesmanship and then put these 
fundamentals into , 
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9. 

10. 

11. 

12. 

TThen a sales effort falls through, the salesman should 
____̂ ..̂ ___________ v/hat he did v7i:ong and make concent, ated efforts 
to correct his mistakes. 

A systematic learning device useful for improving salesmanship 
is a of important points upon 
v/hich to v/ork for perfection. 

It is imperative for the salesman to Icnov/ v;hat products his 
store handles and exactly they are 

A demonstration should be so every point v/ill be 
portrayed in an effective, dynamic manner to hold and attract 
the customer's attention. 

13. Successful demonstrations should create customer 
in the product. 

14. Complete the follovd.ng axiom.: "Customers buy the 
they v/ill gain from using, ovming, or giving the product." 

15. A customer may be defined as a person v;ho is willing to 
his for products on sale. 

16. Merchandise should be discussed, and demonstrated from the 
viev;point. 

17. The salesman makes a sale v/hen he is able to point out why a 
thing v/ill satisfy a need for 

a prospect at a time. 

18. The salesman convinces the prospective customer to buy by turning 
a into a . 

19. It is imperative for independent hardv/are retailers to emphasise 
, ;; , and offer more to every custo­

mer for their money if they are going to successfully compete 
with mass merchandisers and disccunt houses. 

20. Common major objections should be anticipated, brought up and 
answered the raises them. 

21. Customer objections should be rephrased into the form of a 
and then turned into a reason for buying. 

22. A salesman can increase his sales 
by making a continuous 
bought or didn't buy. 

to per cent 
of why a customer 



mmmsmmmm 

21 

Listing -• 

Directionss List the items called for in each of the following. 
Select your answers carefully. 

1. List five qualities v/hich contribute to a successful sales 
personality. 

2. 

(A) 

(B) 

(C) 

(D) 

(E) 

List the tv/o kinds of customers who come into hardware stores-
what he wants in the.way of service. 

(A) 

3. 

(B) 

List five reasons why customers will purchase a product 

(A) 

(B) 

(C) 

(D) 

List four sample greetings which are acceptable and effective, 

(A) 

(B) 

(C) 

(D) 

5. List the tv70 essential lieys points to quality selling. 

(A) 

(B) 
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6, List the major points discu6eed in this assignment. 

(A) : • • 

(B) 

(c) 

(D) 
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Assignment 
Sheet No. 2 

Covering 
Units 23-50 

i.lANAGEMENT 

Controlling the expenses of the store, along with well-planned 
merchandise buying, is very important to your store if it is to main*-
tain a profitable operation. This is a fundamental responsibility 
of store management. Upon management falls the responsibility for 
setting the selling price of goods. Management sets the policies of 
credit sales and other store services designed to increase profits. 
The salesman who understands the problems of management can better 
serve the store and help to increase profits. Increased profits for 
the store can mean more ta3:e-home pay for employees. 

You, as a salesperson, v;ill have an opportunity to assist manage­
ment in planning the operation of the store. You can help through the 
keeping of accurate records and inventories. As an employee ĉ ibarking 
upon a career in hardware retailing, you should be interested in the 
managerial processes involved in your newly chosen occupational field. 
In fact, if you expect to advance to a responsible and well paying 
position, it v/ill be an absolute necessity to be well grounded in the 
employee-employer aspects of hardware management. 

This assignment will give you the opportunity to gain a good bit 
of basic management knowledge. It should help you to better under­
stand the tools of management. You should become aware of how you 
might develop your talents so that you v/ill be eligible for promotion 
when openings occur. 

Assicfnment; 

1. 
2. 

3, 

Read the reference listed belov/. 
Your reference book on page 11 states that school text­
books often leave the wiong impression in the student's 
mind regarding profits. It specifically notes the ex­
ample that school texts imply that the difference between 
cost price and selling price is all profit. Examine five 
different retailing texts and five general mathematics 
books used in your school to see if this statement is 
true. Write and turn in to your coordinator a report of 
your investigation giving bibliographical data of the 
books you surveyed, your findings, and your conclusions. 
Answer the auestions below and turn in this assignment 
by " . 

Reference: 

A. ACHR^ "Management," pp; 1-18. 
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Questions; 

True-False 

Directions; The fOa.iowing statements are either true or false. If 
the statement is true* draw a circle around the letter "T," If it is 
false# draw a circle around the letter "F," 

T F 

T F 

T P 

1. 

2a 

T F 3, 

T F 4. 

T F 5. 

T F 6. 

T P 7. 

8. 

T 

T 

1 
1 T 

P 

F 

F 

9 . 

1 0 . 

•L JL • 

T F 12 

T F 13. 

T F 14. 

Trade unions were organized to correct the abuses of labor 
by management. 

The abuses of labor by management in the early 1900*s 
and the unscrupulous actions of many labor unions at the 
present time are due to the misuse of power. 

Recent technological improvements have lessened the im­
portance and the complexity of the management process. 

The amount of local* state and Federal taxes that are paid 
depend upon, in part# tlie nature of the business. 

The degree to which a boss successfully solves his problems, 
though directly affecting himself, have little or no impact 
upon his employees. 

Some employees feel there is no need to study management. 

Employees who are given departmental responsibilities some­
times feel that overall management decisions are not within 
their scope. 

The assignment of nev7 duties or jobs to an employee usually 
indicates that the manager is displeased with him and wishes 
to harrass the employee into quitting. 

A good way to develop management ability is to develop the 
capabilities of a good employee. 

Employees are important to management in that the former 
reflect the store image either good or bad, to the customer. 

Regardless of their ability, most new employees repres at 
a loss to the business during the initial period of 
employment. 

All good salespeople have about the same degree of 
efficiency. 

An employee should exhibit self-centeredness and confidence, 
keeping in mind that it takes more than just doing your job 
to improve your position. 

You should always work to perfect your talents regardless 
of your future plans. 
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A switch from employee Status to" managerial positions is 
usually accompanied with a complete change of viewpoint. 

Regarding profits, in the minds of some people there pre­
sently seems to be somewhat of a trend toward a "something 
for nothing attitude." 

The major reason"for successful farming in this country as 
opposed to the rather dismal results of Communist countries 
is due to our rich soil and excellent climatic conditions. 

T P 18. The cost of merchandise paid to the suppliers is paid out 
of net sales. 

T P 21. 

T P 19. Salaries, taxes and other expenses are paid out of net 
earnings• 

T P 20. An increase in a salesman's daily gross sdles record will 
result in a higher margin, more store profit and an increased 
chance of a promotion and salary increase. 

Dissatisfied customers undoubtedly will not return and may, 
in fact, contribute toward driving other customers away from 
your store. 

Ignoring assignments and losing or damaging merchandise may 
result in such a decrease in profits tliat the employee will 
lose his job. 

T P 23. Generally efficiency is viewed alilr.e by both employer and 
employee. 

T P 24. Adverse discussion of management should be avoided by 
employees as it builds up a negative attitude which may 
influence his saleswork. 

T P 22. 

T F 25. Engaging in lengthy time consuming conversations is just as 
dishonest as taking money from the till. 

T P 26. Most firms pay all or part of the cost of various kinds 
of insurance for employees. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The term v/as used at the turn of 
the century to denote the abuses of labor by management. 

2. Labor and management are both essential with labor supplying 
and usage of tools and management providing 

the ^ and tools for the job. 
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3. A major cause for failure o£ ihdependent hardware retail stores 
is 

4. 

5. 

6. 

7. 

8. 

9. 

10 • 

11. 

12. 

13. 

14. 

15. 

The portion of the average hardware stores total operating 
expenses devoted to payroll expense is about per cent. 

Some types of businesses must pay Federal taxes as high as 
. per cent of their total yearly profits. 

Some of the erroneous viewpoints held by both management and 
labor are the result of opinions. 

Even beginning employees should have a knowledge of management 
responsibilities as there is a direct relationship between this 
knowledge and future . 

The manager of a hardware store makes job assignments according 
to a careful evaluation of the and 
of his employees. 

A good v/ay to gain experience to lead to promotions and management 
positions is through training and undertaking new . 

The difference between the cost of an item and its selling price 
is defined as the gross or is sometimes called 

It has been proven that over 
store purchases are impulse sales 

per cent of all hardware 

The cost to store a hundred dollars worth of goods which does 
not move averages about dollars per year. 

Payroll deductions for tax purposes generally range from 
to per cent of total earnings. 

For $1.00 per year you can subscribe to the 
-«>_««_̂  trade magazine. 

Of the three categories of people described in your text# star 
sales people should be in the group which , 

\ 
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Listing 

Directions» List the items called for in each of the following. 
Select your answers carefully. 

1. List six erroneous views of raanagement which are often held by 
employees • 

(A) : 

2. 

3. 

4. 

(B) 

(C) 

(D) 

(E) 

(P) 

List seven items which portray the o^^mers view of management. 

(A) (E) 

(B) ._ (P) 

(C) (G) 

(D) ^ 

List four attributes upon which your employer is likely to judge 
your efficiency. 

(A) 

(B) 

(C) 

(D) 

List items which make up# from managements viewpoint* an 
employee's salary. 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

(G) 



liHIIiilNiliillili 

28 

5. List four ways in which stoJre managers may undertake to increase 
employee efficiency. 

(A) _ _ « _ 

(B) 

(C) 

(D) 
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Assignment 
Sheet No. 3 

Covering 
Units 51-73 

MERCHANDISING 

"Merchandising" may be described as the act of utilizing all 
available store space and every piece of merchandise in the store for 
the most effective display for all of the seasons of the year. It is 
from this viewpoint that this assignrent approaches hardware merchan­
dising. 

A study of the development of hardware merchandising will show 
the progress that has been made through the years. Information such 
as this enables the hardware store owner to evaluate his merchandising 
techniques and keep them up to date. Only by use of modern devices 
and techniq[ues can the hardv/are retailer expect to stay in competition 
and expect to make a profit. VThen the prospective customer enters 
your store, he should be able to locate the department he wants. The 
general atmoshpere of the store should be pleasant with the merchandise 
arranged in a pleasing, eye-catching manner. 

This assignment is designed to make you, the student, aware of 
the fundamentals of store layout, to show you appealing and efficient 
ways to effectively "merchandise" your merchandise. You will study 
factors that should be considered when planning a store layout; 
techniques in using color, lighting, motion, close-out items and 
similar display ideas; methods for constructing window displays, and 
factors that should be considered in the efficient utilization of 
display materials furnished by merchandise manufacturers. 

Assignment; 

1. Read the reference listed below. 
2. Make a scale floor jt>lan of your hardware store showing 

fixture, gondola, check out, door storage, window, and 
departmental locations. Then, using the data gleaned 
from the reading assignment, evaluate the floor plan. 
Make another plan showing any changes v/hich.you believe 
should be made to make merchandising more effective. 
I-Jrite a justification for each suggested change. Submit 
both the plan and the justification first to your 
employer for his comments and then to your coordinator. 

3. Answer the questions below and turn in this assignment 
by .. . 

Reference; 

A. ACHR, "Merchandising," pp. 1-24. 
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Questions 

True-False 

Directions; The following statements are either true or false. If 
the statement is true* draw a circle around the letter "T." If it 
is falser draw a circle around the letter "P." 

T P 1. The interior of a hardwa**e store should be arranged to con­
form to the customer's shopping habits. 

T P 2. ilerchandise stacked in the isle can result in lost sales as 
it restricts customer mobility to other merchandise in the 
store. 

T P 3. Modern housewives pay little attention to the arrangement 
or appearance of the hardware store as long as quality goods 
are displayed. 

T P 4. Employees should be encouraged to try out new merchandising 
procedures and techniques even if the management is 
skeptical. 

T P 5. ilost hardware customers are lookers and do not have a 
definite clear-cut need in mind. 

T P 6. Bulk and service items should always be displayed above 
the minimum height used for impulse items. 

T P 7. Merchandise displayed along the wall should never be 
placed at a height exceeding six feet. 

T P 8. The floor plan shown in your text is meant to be a general 
guide and not an ideal plan to be adopted by all hardware 
stores. 

T P 9. It doesn't seem to make too much difference if ladies' 
impulse items are displayed on the left or right hand of 
tlie store. 

T P 10, 

T P 11< 

T P 12 

T P 13, 

Although items of interest to men are usually located in 
different departments from ladies' interest items#. tests 
have proven that sales will rise if tlie items are on mixed 
display. 

Impulse items are generally the same for customers who 
come in to pay bills and those who are electricians or 
plumers. 

Though sales may go up if departments are shifted about as 
the seasons change# the cost of moving the merchandise more 
than eats up any additional sales due to the move. 

It is not necessary to have the store's better known items 
of merchandise on display. 
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T P 14, 

T P 15 

The N R H A's Basic Stock List and Merchandising 
Arrangement is useful only for ordering stock. 

Items which are not marked may cause lost sales because 
customers usually imagine the price as being higher than 
the actual retail value. 

T P 16. Unmarked items are frequently sold at a price below the 
actual replacement cost of the item. 

T P 17. Unsightly ceilings may be disguised by painting them a 
light colors 

T P 18. 

T 

T 

T 

T 

P 

P 

P 

P 

1 9 . 

2 0 . 

2 1 . 

2 2 . 

T P 23. 

T P 24. 

T P 25. 

T P 26 

T P 27 

T P 28 

T P 29 

T P 30. 

Generally all displays received from manufacturers have 
been tested for customer appeal and therefore should be 
used by the hardware retailer. 

Modern retailing has little or no use for display windows. 

An advantage to the modern visual front windows where the 
whole store is on display is that they do not require 
attention. 

Gondolas should not be used in visual display windows. 

Despite modern merchandising and mass advertising^ window 
space is still very, valuable for displaying products. 

Fixtures are designed primarily to provide shelf storage 
space for the merchandise. 

Items lost through tlieft from open displays are less 
costly than lost sales due to merchandise under the counter 
or in glass showcases. 

A tax credit allowance of 7 per cent can be taken the 
first year that modern fixtures are installed in a store. 

Good hardware fixtures should be designed specifically to 
display hardware merchandise. 

Fixtures should be purchased from merchandisers who know 
hardware retailing. 

A store that undertakes a do-it-yourself fixture installation 
can loose money if customer confusion is created over a 
long period of time. 

Do-it'-yourself fixture installations may lack flexibix^-cy 
and appearance."* 

Surplus stock which can't be placed on the fixture should 
be stored in the back room. 
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T P 31. 

T F 32 

Gondolas and sidewall displays made available to the 
retailer by merchandise manufacturers should always be 
taken advantage of because they usually are offered at or 
below cost. 

ISiany manufacturers desitm either or both of their shipping 
and inner cartons for display purposes. 

T F 33. Display kits supplied by manufacturers are specialized and 
have no re-use value. 

T F 34. 

T F 35. 

Prepackaged merchandise is handy and saves wrapping time 
but have very little or no display value. 

Printed materials have a rather potent value in hardware 
retailing. 

Completion 

Directions; Fill in the blank(s) in each statement with the wQrd(s) 
required to complete the sentence correctly. 

1. The one purpose of the interior of a retail hardware store is to 
^ effectively. 

2. a?he responsibility for the overall merchandise arrangement of 
the store rests with the . 

3. Gondola-type display fixtures should not exceed inches 
in overall height so that other departments can easily be seen. 

Impulse merchandise should be displayed befe-zeen inches 
and inches. 

Bulk and service merchandise may be displayed 
the standard inch minimum height for impulse items. 

4. 

5. 

6. Wall fixtures should not exceed feet in height though 

partments• 
displays may extend to the ceiling in some de-

7. Impulse items are plac^ at the of the store, 

8. Most hardware retailers display ladies* impulse items on the 
^ side of the store. 

9. The rear wall of a store is most effective v/hen the entrance of 
the store is located at the of the store. 

10. The heaviest travel is usually around the 
and would thus be an ideal location to display 
items. 
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11.q Except in large stores/' it is generally the ta^k o£ the . 
. to keep the merchandise clean. 

12. The name of the booklet published by the National Retail Hardware 
Association dealing with tiie display of merchandise is called 

and 

16. 

17. 

18. 

19 • 

20 . 

2 1 . 

13. Store aisIds should range in. width from to inches, 

14. Slow moving merchandise can be turned into profitable traffic 
builders-by. advertising them as '^ i. 

15. Stores having complex and confusing layouts, should have permanent 
-- to direct . 

Displays may be effectively lighted with 
t and 

Long narrow stores may be given an illusion of width by painting 
the side walls a •• color and the rear wall a . 

- • • color. 

The use of mirrors to make displays seem larger is especially 
effective for or merchandise. 

* 

Mass displays are useful in building future sales because their 
impact on the customer bas a high • •• value.. 

Many useful tips for displaying merchandise are contained in the 
" " section of the 

-^ trade magazine. 
Windoi7 displays formerly were used to show items 
to attract and customers who usually were quite 
familiar with the store. 

22. Many modern hardware stores utilize the entire _ 
of the store to attract traffic. 

23< 

24, 

25 

26. 

A closed display window that is converted by removing either part 
or all of the back is called an .«. 
display window. 

Merchandising requires certain display heights, lighting effects 
and flexibility which are obtained through the use of 

Mercliandise which does not sell costs the store about 
dollars per year per thousand just for storage. 

The cost to install moder merchandise, fixtures for an average 
size hardware store range from to dollars. 
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2 7 , 

2 8 . 

The average l i f e of a har'dv/are f ixture i s years 

29. 

30. 

31. 

If tlie average minimum cost to i n s t a l l hardv/^t!e f ix tures are 
amortized over the average l i f e df the f ix tu res , the cost of the 
f ixtures v7ill be or dol lars per day. 

Wide stores may obtain convenient surplus item storage space by 
placing the i r v/all f ixtures feet from the wall with 
access aisles located every to fee t . 

The na t ion ' s hardware manufacturers spend about 
dol lars , annually for displays and point-of-sale mate r ia l s . 

Special un i t displays generally are very and 
yield a maximum for a minimum of . 

Matching 

Directions; In the left hand column- is a list of hardware departments 
The right hand column contains colors recommended for various hardware 
departments. Match the colors to the department by placing the letter 
of the color in the blank at the left of the appropriate term. 

1. Builders* hardware 

2. Carpenter's tools 

3. Cleaning supplies 

Garden tools 

5• Giftware 

6. Housewares 

7. Sporting goods 

A. Burgundy 

B• Rose 

C. Yellow or green 

D• Green 

E. Blue 

F. Yellov/ 

G. Blue or green 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the two general catagories into which most hardware items 
can be grouped and give four examples of each. 

(A) (B) 

(1) 

(2) 

(3) 

(4) 

(1) 

(2) 

(3) 

(4) 
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4. 

5. 
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Where are service items placed in the hardv/are store ^uO. why are 
they placed there? 

Where: 

•̂Jhys 

(A) _ 

(B) _ 

3« List five factors that must be considered when locating departments 
within a store. 

(A) : ,, 

(B) ^ 

(C) ^ • -

(D) 

(E) 

List six items which must be determined before, choosing the best 
window treatment. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

What are the characteristics of a good fixture arrangement? 

(B) 

(C) 

(D) 
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€• List the eleven basic rules for maintaining valuable window 
displays. 

(A) 

(B) 

(C) 

C) 

(E)- , , 

(F) 

(G) _^ 

(H) ^ 

(I) 

(J) 

(K) : 
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Assignment 
Sheet No. 4 

Covering 
Units 74-86 

PROMOTION AND ADVERTISING 

It takes more than quality merchandise, good management personnel 
and a trained sales staff to make a retail hardware store a going con­
cern — customers are needed "to purchase your wares." But how does 
the customer know about your store and the products within its walls 
offered for sale? Constant advertising and sales promotional activi­
ties are needed to keep the public informed of what you have for sale. 

The advertising and promotional activities of a store must be very 
carefully formulated, for the carrying out of these activities will 
be one of the strongest, most powerful influences on the general 
public's impression of the store's personality. The growth—sometimes, 
even the survival—of any store may ultimately depend on effective 
advertising and promotion. Advertising and promotional activities in 
almost every conceivable form make up today's message to the buying 
public. Any person employed in business today needs a basic knowledge 
of advertising. To be effective, advertising.and sales promotion must 
be well planned and tied in with the total selling process of the store. 
Effective advertising pays while advertising without planning is 
costly. 

This lesson is meant to introduce advertising and sales promo­
tion fundamentals essential to the novice hardware man. This assign­
ment should give the student a working knowledge of the importance of 
advertising, local and national aspects of hardware promotion, co-op 
funds and their place in modern hardware retailing, and the philoso­
phy and methodology of promotional activities. 

Assignment: 

1. Read the reference listed below. 
2. Make a list of the manufacturers, wholesalers and associations 

with which your store is engaged in co-op advertising programs. 
Ascertain what products your store carries which are adver­
tised by this means. Conclude your written report by showing 
how you can turn this information into use when making face-
to-face customer sales. 

3. Compose a second list of the different advertising media which 
your store utilizes. In light of your reference readings, 
examine the list to pinpoint strong and weak areas. Report 
your findings in a 2-3 page report along with suggested 
changes in the store's master advertising plan. Turn in 
the paper to your coordinator for his suggestions, revise 
the paper if necessary, and then show and discuss your 
report with your employer, 

4. Answer the questions below and turn in this assignment by 

Reference: 

A. ACHR, "Promotion and Advertising," pp. 1-36. 
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Questions: 

True-Palse 
» I i l m I • I I H < « H I • ! • ! 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "P." 

T P 1. It is normal for a hardware store to have a steady loss of 
customerso 

T P 2. 

T P 3. 

T P 4. 

T P 5. 

T F 6. 

T P • 7. 

T P 8. 

T P 9. 

T P 10. 

T P 11. 

T P 12. 

T P 13. 

T F 14. 

T F 15. 

Each and every ad should have a very specific goal. 

It is best to hand over all advertising in the form of 
long-range plans to the local newspaper. 

National advertising can be very valuable if the retailer 
"ties in" his store at the local level. 

Ads designed to sell specific items of merchandise should 
be slanted, toward long-range appeal. 

Items featured in ads should be displayed along with 
related merchandise. 

Perhaps the best manner in which you can;utilize the step-up 
sales method is to possess a complete product knowledge of 
your, department or store. 

Institutional ads are effective only if the store lives 
up to the image it-wishes to portray. 

Advertising programs should be continuously designed, tested, 
and remodeled to find the most effective methods for a 
particular store in its particular area. 

Dg^d ..stOGlc can be effectively advertised to sell it to the 
customer..̂  

Advertising should be timely, truthful and emphasize quality. 

The emphasis of aiJs should not be too heavy On cheap proiuct 
leaders since? you can't say many good things about low 
quality merchandise. 

All ads should emphasize price which in turn should project 
the store image-as a high priced'outlet. 

Newspaper ads should never be crowded ar customers often 
" don * t get: the message." 

The ad copy and layout usually should be simple and plain 
with an emphasis on current, up-to-date merchandise. 
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T P 16. 

T P 17. 

T P 18. 

T P 19. 

T P 20. 

T P 21. 

T P 22. 

T P 23. 

T P 24. 

T P 25. 

T P 26. 

T P 27. 

T P 28. 

T P 29. 

T P 30. 

T P 31. 

T P 32. 

39 

Many stores fail to fully capitalize on such items as credit 
purchases and delivery services in their advertising. 

The amount of money spent for advertising should be spread 
out evenly throughout the year. 

Co-op funds distributed through wholesalers have conditions 
tied to them to make them undesirable to independent hard­
ware retailers. 

An advantage of the NRHA co-op- advertising program is its 
proported lack of red tape and fast repayment of funds. 

Manufacturers are more interested in what happens to their 
product after it leaves their hands than they were formerly. 

A retailer's reputation can be built up by selling well-
known quality brands. 

Costs per exposures of ads in national magazines are quite 
cheap and reasonable. 

Your text claims that good national advertising lowers 
distribution costs, creates new markets and adds jobs. 

Independent, chain, and syndicate hardware retailers cannot 
pay the high cost for individual national advertisements. 

Modern communications have brought national advertising to 
every town, village, community and remote rural areas. 

National advertising helps to sell items which are not 
usually considered as being "presold." 

Though expensive, the large circulation of large city news­
papers make them especially valuable as an advertising 
media for independant retailers. 

The "free" circulation type of paper is not effective for 
independent hardware advertisements. 

An occasional change-of-pace by advertising in the 
classified ad column is often effective. 

Radio advertising in areas where there is good newspaper 
coverage is of little value. 

Por best results, radio ads should be on a constantly 
changing time schedule. 

Retailers should not advertise on PM stations because the 
audience is too small for the cost involved. 
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T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

33 . 

34. 

35. 

36. 

37. 

38. 

Under no circumstance should the retailer make the mistake 
of relating his radio promotions to his newspaper ads. 

Retailers make very little use of billboards as an adver­
tising media. 

All advertising methods must be tried and evaluated before 
an effective, consistent master advertising pattern is set 
up by Bry ont retailer. 

Manufacturers believe co- • p advertising is the most effec­
tive method for stimulating sales at the local level. 

Small independent hardware retailers do not get their fair 
share of co-op funds. 

Co-op funds are included in the cost of the product to the 
dealer. 

T P 39. Mt:nufacturers are quite satisfied in how their co-op funds 
are used. 

There are a great many hardware dealers who do not know 
that co-op funds are available. 

Some people feel that co-op advertising is not worth the 
red tape involved in the normal rebate method* 

Mainufacturers are doing little to correct the problems 
involved with co-op advertising. 

The co-op program of the NRHA rebates the retails- 25% of 
the local advertising rate. 

All mats han̂ a.ed by the NRHA co-op program are furnished 
by the manufacturers. 

Under the NRHA co-op program, the retailer is required to 
send in a tear sheet of the ad along with the paid adver­
tising invoice to eliminate the possibility of cheating. 

The NRHA co*«op program s intended to replace present 
manufacturer and wholesale co-op programs. 

Pree news items about the hardware store or its personnel 
are valuable advertising for creating a desirable store 
image. 

A retailer should make it a point to dig up items so as 
to build his reputation as a piablicity seeker with the news 
media. 

T 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

P 

40 . 

4 1 . 

42 . 

4 3 . 

44 . 

45 . 

46 . 

47. 

T P 48. 

T P 49. Departmental promotions are easier and less expensive 
than store promotions. 
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T P 50 . The best person to evaluate the effectiveness of a store 
is the customer. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

other than 1. Advertising may be defined as all 
personal salesmanship which help to motivate a sale. 

2. A store which is little known or has a poor service reputation may 
drive customers to firms when engaging in 

customer. 
advertising to create desire on the part of the 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

The pooled effort of most of the area retailers in advertising 
such as "Dollar Day" is a type of advertising 
and is most effective if used only _ _ „ . . _ _ _ _ or _ _ _ _ _ 
a year. 

An excellent example of advertising to sell specific merchandise 
items is the annual .>..«_...._-««.«_^ sale. 

Your text notes the advertising consists of three basic ingredi­
ents, the , the and the 

It is imperative to have adequate 
items which are featured in ads. 

stock of 

Consumer interest can be built by advertising groups of merchan­
dise in related . 

An advertising schedule should be set up on a 
basis. 

Written copy should be aimed or addressed to a select ______ 
group. 

Copy should always be but the store 
should remain the same to build customer identification and ad 
retention. 

Hardware manufacturers spend approximately 
each spring to advertise ___________ 

dollars 

Wholesalers tie-in to the tnanufacturers spring advertising 
campaign by printing circulars with the " \ 
_ — — . — — . - _ " theme. 
The average amount of money devoted to advertising is about 
_̂̂ ,,_.̂ __,„_̂ __̂ ,,̂  per cent of gross sales. 
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14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

25. 

26. 

27. 

28. 

29. 

30. 

The NRHA has a co*-op advertising kitty of over dollars< 

Despite modern advertising, it is estimated that there are over 
. items in the average hardware store which are not 

presold. 

Advertisements in issues of such nationally known magazines as the 
often cost as much 

as dollars. 

Independent hardware retailers can afford advertising on a 
regional basis by joining advertising plans. 

per cent of the merchandise handled in the About 
hardware store is not presold. 

The most effective advertising medium is at the 
level. 

All retailers should 
with an evaluation of its 

all of his local ads. along 

One of the most effective radia programs on which to schedule ads 
•is the program. 

_ _ " ' . • " ' ' " • . • • - • - • 

The most common type of hardware circular is a multi-colored 
wholesale of to ̂  ' pages. 

A popular circular is the toy and gift . of 
_....._..._̂  to _ _ . ^ pages which often contain reduced 
price . 

24. The retailer must have a 
___̂__̂ _̂_,___̂  in order to make direct mail promotions pay off. 

Box holder mailing has a rather _ _ _ _ _ _ readership level. 

Inequity creeps into the use of co-op advertising funds when 
_̂ _̂̂__̂____̂,̂ _̂__,̂ _̂___̂_̂  keep the funds as a rebate. 

Sometimes retailers cheat raanufacturors out of co-op funds by 
^̂ ,̂ _̂ _̂__̂ ^̂ _̂,̂  billing or by printing _ _ _ _ _ _ _ _ papers. 

Retailers receive about per cent of the printing cost 
for running a manufacturers co-op mat. 

Possible cheating on the part of suppliers is eliminated in the 
_______̂  as they are not 

»mimtmi^mmtmm^ammitmmmmi^mmmmmmtmr.at»immmmmmim mmamammm^mtt^imiifmimmt^m^tmMimmvK^Km^mmmmio tmti^mamammi^mmmmmmamato^m^^^^mim^^'^^^m * * , . 

involved in the system. 
A retailer should be cautious not to overdo his efforts in obtain­
ing '""' news releases and incur customer 



f-_ . I ,itjutWJ-^4^)~-*<-^t---''~^'^*WJ.JU,-^4*tJWaW^^'a'*A»^'^^^^ 
- . ^ . ^ jL.^i .uJX-,. i i i i „ . - I .»...-...——»iii i...--..qi—L.jju^uMJ., • . . tAUttJUmU^l-

43 

Your text defines promotion as 
encourages buying by 

31.. 

32. 

33. 

34. Good promotions depend on the 

effort which 

The final responsibility, for planning the usual one or two yearly 
promotional programs rests with the "" 

The NRHA publishes a brochure useful in planning promotions 
entitled 

of the. efforts 
of the manufacturer, wholesaler and retailer to make the maximum 
use of national, regional and local advertising. 

35. h promotion requires that sufficient merchandise is ' 
._... , and displayed in _ so no customer 
will be disappointed due to sell outs. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. What are the three purposes of advertising? 

(A) _ ^ • 

(B) 

3. 

(c) 

What are three requirements of the message of advertising copy? 

(A) 

•(B) -_ • " • • 

(c) • ' • - • ' 

What materials are made available by manufacturers which the 
retailer can use to tie-in to national advertisements? t. : 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) .̂ 

(G) _ _ _ ^ _ _ ^ _ ^ 
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List in order of use the various media utilized for local hard­
ware advertising. 

(A) 

CB) 

(C) 

(D) 

(E) 

(F) 

5. What are some of the types of direct mail material useful for 
hardware promotion? 

(A) 

(B) 

(C) _ 

(D) 

(E) 

CF) 

(G) 

CH) 

CI) 

What types of free news items should the retailer seek to have 
published? 

(A) 
•twiii—iiui r^i 

CB) 

(C) 

7. 

(B) 

What are the two requirements for a good promotion' 

(A) 

(B> 

^ i 
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Assignment 
Sheet Wo. i 

Covering 
Units 87-89 

The hardv;are area of th*-: letail hard^/are store is usually the 
largest single department and should account for the highest depart­
mental sales volume. The "jewelry" of the hardware business is 
cabinet hardv/are that comec in matched sots to harmonize with designs, 
finishes and quality of construction. Sterling quality provides an 
extra value that custom.ers would not refuse if the salesperson can 
talk intelligently about design, finish, construction, features, and 
types of hinges, knobs, pulls and catches. Only those stores v/hich 
stock a V7ide variety of hardv/are items as v;ell as many sizes, styles, 
designs, etc., of any single item can be considered true hardv/are 
stores. 

Lodes are required as barriers to stop the meddler or thief. A 
lock customer is seeking the peace of mind that comes from security. 
Hardv;are sales personnel should know v;hat types of locking mechanisms 
are available on the market and for v/hat type of installation each is 
most appropriate. 

This assignment is an introduction to the importance of the 
hardware department. The material puts special emphasis on two of 
the basic merchandise areas: (1) cabinet hardware, and (2) locks. 
T'his lesson will help the student increase his Icnov/ledge of ard sales 
of cabinet hardware. 

Assignment: 

1. Read the reference listed belovj. 
2. Ansv/er the questions below and turn in this assignment by 

Reference: 

A. ACHR, "Hardware," pp. 1-24. 

Questions: 

True-False 

Directions: The follov/ing statements are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, drav; a circle around the letter".?." 

T F 

T 

Such merchandise as paint and housewares are usually 
included in the basic hardware group. 

The hardware department is coi.iple:-: and is composed of 
thousands of different items of cill sizes and variations, 

T F Some hardware department items may consume considerable 
selling time without adding much to sales volume but are 
considered to be good traffic builders. 
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n 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

4. 

5. 

6. 

7. 

Hardv/are itemiJ tend to move slov/er than merchandise sold 
in other departments. 

The lack oif empharris on built-in cabinets in today's 
modern home has led to a decrease ̂ n retail sales volume 
of cabinet hardv7are. 

There is little opportunity for selling cabinet hardware 
to owners of older homes. 

People who are "price buyers" simply cannot be convinced 
or "see" the features of quality cabinetware as in other 
lines of hardware merchandise. 

8. 

9. 

10. 

11. 

12. 

Chemical cleansing agents must be used to clean most cabi­
net hardware. 

Semi-concealed hinges are available for both lip (over­
lapping) and flush cabinet doors. 

The most popular size for semi-concealed hinges is for 
3/4" lip doors. 

Semi-concealed hinges come in plated finishes only and 
therefore are not well suited for painting. 

Quality hinges should=always be sold if possible because 
the cost of the hinge is less than the labor cost for re-, 
placing a v/orn out hinge. 

T F 13. Surface type hinges are available for flush cabinet doors 
but not for offset- dbbrs. 

T F 14. A flush overlay cabinet door completely_covers the cabinet 
frame. 

15, 

16. 

17, 

18, 

T F 19. 

T F 20. 

Concealed hinges are decreasing in popularity for modern 
type kitchen cabinets. 

A quality craftsmanship installation of concealed flush. . 
overlay hinges requires mortising out the wood for the 
hinge. 

There are no concealed hinges available for overlapping 
or lip type cabinet doors« 

Most concealed hinges for ordinary flush cabinet doors 
(not flush overlay) expose the pin knuckle, joint when 
the installed door is closed. 

A' very pleasing decorative effect can be created by 
choosing cabinet pulls v/ith patterns, designs, or finishes 
different from that of the hinges. 

From the labor standpoint, knobs are considered as being 
cheaper to install than are.pulls. 

'i 
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T F 28. 

T F 21, The lever spring action friction catch cannot be mounted 
on a door to shulf type of installation. 

T F 22. All spring roller cabinet catches have two rollers betv;een 
which the catch is "pinched" or caught. 

T F 23. Though magnetic catches are both novel and popular, they 
really are not too practical or functional. 

T F 24. Magnetic catches are available in styles that permit the 
magnetic units to be mounted on the frame, door, or shelf. 

T F 25. Elbo catches may be used on either one (but not both) of 
a pair of doors. 

T F 26. Cabinet locks are available in either mortised or half-
mortised style. 

T F 27. An important selling feature of pull-up shelves is to 
point out to the housewife hov; much valuable counter space 
they can save. 

Sample panels for displaying cabinet hardware are useful 
for lumber yard outlets but have little to offer in retail 
hardware stores. 

The disc tumbler lock has a limited number of key changes. 

The warded lock can be keyed alike and master keyed. 

A great selling feature of pin tumbler locks is that they 
can be keyed alike, master keyed, and grandmaster keyed. 

To protect the purchaser of a master key sŷ tfem, manu­
facturers may register the system to prevent the keys from 
duplication. 

Standard duty locks are usually installed as original 
equipment on medium cost homes. 

Heavy duty locks are generally installed as original 
equipment on high cost homes. 

Locks for industrial plants, schools, or office buildings 
generally should be recommended only after consulting the 
manufacturer for specifications, 

T F 36. On the outside of a mortise cylinder lock, the knob turns 
the dead bolt and the key controls the latch bolt. 

T F 37. Spring latch locks are mounted to the inside of the door 
and are primarily to perform a latching function. 

T F 38, Padlocks come in the same basic locking mechanism types 
as those used for door locks. 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

2 9 . 

3^ 

3 1 , 

3 2 , 

3 3 , 

3 4 , 

T F 35. 
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Completion 

Directions: Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. • ' 

1. Hardware sales account for 
sales. 

percent of the stores gros3 

2. The hardware department makes the hardv;are store 
from;other retail outlets« . ' 

3, The hardware department is considered to be the most 
.of all the departments v;ithin the store proper. 

The hardware department builds the 
the store. 

5. Retailers must order much of the hardv;are stock in 
rather than carrying.just a few sizes of merchandise. 

6. Hardware items are considered excellent for 

image of 

sales by recommending items 
customer request. 

to the initial 

7. Aside from quality, the most important point in selling cabinet 
hardware is emphasis on _.^ features. 

8. Cabinet hardware can be divided into 
- designs. 

basic 

9. The most practical and easiest finishes to take care of are 
" plating and ' finishes. 

10. Quality copper, brass, and bronze platings have heavy 
and are protected with a • • • 

liquid " coating• 

11. The most popular cabinet hinge on the market today is the 
type shov/ing only the small 

and joint. 

12. The hinge which has three knuckle joints and "V" shaped edges 
usually has a -««.̂ -.».«>«-._>««.̂  finish designed 
for • . 

13, Surface type Mnges are mounted on the 
cabinet " and 

14. 

15. 

16. 

of the 

The hinge which is very useful for covering up holes and marks 
from old hinges when doing remodeling v/ork is the 

type. 

There are types of concealed hinges for overlay doors 

The most popular size of concealed hinges for ordinary flush 
doors have inch insets. 
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17 . Two cabinet p u l l s o r l m o b s a re requi red for drawers over 
inches v/ide. 

18. 

19. 

20. 

21. 

22. 

23. 

Usually cabinet 
drawers where cabinet 

arc installed on doors and 
v/ould look too large. 

Knobs are installed for tl.ieir 
serve a , purpose. 

effect and/or to 

The two parts of a friction catch are the ____̂ _ 
which is located on the ___̂  and the 
v;hich is located on the , or 

The friction catch which often exposes dangerously sharp edges 
V7hen broken is the type. 

A magnetic catch should have a pull of 
pounds for the average cabinet door. 

to 

To assure perfect contact and maximum holding pov/er of magnetic 
catches, either the or the 

. should have a built-in action. 

24. Elbo catches are generally installed with the 
attached to the shelf or frame of the cabinet. 

25. A catch designed for furniture v/here concealment of the catch 
is necessary is the catch. 

26. A very important consideration when selling cabinet locks is 
how ^^ the _____________ is into which the lode 
will be installed. 

27. Many hardware retailers make a nice profit from the sale of the 
fingertip or _̂ . hardv/are, such as revolving shelves, 
wanted by many housev7ives. 

28. Sticking cabinet drav/ors can be eliminated by installing 
and . 

29. An important sales aid for prepackaged cabinet hardware is the 
use of _____________ packages. 

30. The lock which has the greatest capacity for key changes is the 
type. 

31. The primary purpose for purchasing locks is for . 

32. A key that will unlock several "keyed alike" and some "all 
different" locks but vJiich will not unlock all the locks 
in the building is called a J key. 

33. Master and grandmaster key systems are usually designed and 
made up special by the . 
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34, 

35. 

A lock set usually contains a which gives the 
exact size, shape, and location of the mounting hoie(s) 

A desirable Selling feature found on many exterior and bathroom 
locks is a lock mechanism to prevent 

36, Cylinder locks on bath and bedroom doors are installed mostly for 
the purpose of , 

37. Some owners of older homes try to reproduce an antique effect 
by installing locks. 

Matching 

Directions; The right hand column is a list of cabinet hardward 
designs. The left hand column contains hardware finishes or phrases 
which describe the various cabinet hardware designs. Match the design 
to the descriptions by placing the letter of the design in the blank 
at the left of the appropriate item. You may use the letters of the 
designs as often as you wish. 

1. hand hammered pattern 

2. polished chromium 

3. polished brass with 
black accents finish 

4. elegance and grace of 
period styling 

5. black copper finish 

6. gold finish 

7. for baths and kitchens 

8. the modern look 

9. antique brass plated 
finish 

10. antique copper finish 

11. ivory finish 

12. lovely as fine china 

13. satin copper finish 

14. baked finish 

15. up-to-the minute styling 

16. weathered look 

A. Modern Contemporary 
Design 

B. Colonial or Early 
American 

C. Modern Provincial -Design 

D. Ceramic Design 
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Directions; The left hand column is a lisi of terms. The right hand 
column contains definitions of these terms. Match the definitions 
to the terms by placing the letter of the. definition in the blank 
at the left of the appropriate term. 

• 

1. Escutcheon 

2. Pin tumbler 

3. Master-keyed lock 

4. . Tumbler 

5. Changes of a key 

6. Box strike 

7.. Key way 

8. Spring latch 

9. Cylinder 

Strike 10. 

A. the opening to receive the 
bolt is completely enclosed 
to prevent rear access 

B. number of different combina­
tions of key and tumbler 
arrangements possible 

C. a round case containing the 
key way and tumbler mechanism 

D. ornamental plate 

E. aperture running the length 
of a cylinder into which the 
key fits 

F. one key which opens a set of 
locks which may all use 
different keys 

G. cut. in two or more sections 
and, when actuated by the 
key, allow the tumbler to 
turn in the case of the key 
plug 

H. one which automatically closes 
and latches when the door 
closes - -

I. fastened to the frame to 
engage the bolts 

J. the part which prevents the 
bolts from sliding, until 
operated by the key. 

Listinq 

Directions; List the items called for in eSch of the following* 
Select your answers carefully. 

1. What are the three major classifications of. cabinet hardware? 

( A ) . - • • • • • • - ' 

( B ) . , • • • ' " " 

(C) 
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In what inset sizes can semi-concealed hinges be obtained? 

(A) . (C) 

(B) _̂  ^ _ (D) 

3, List the desirable features of good quality pin type hinges, 

(A) 

LB) 

(C) 

(D) ^ 

6. 

What 

(A) _ 

are quality features of unconcealed flush overlay hinges? 

(B) 

(c) . 

5. What are three purposes for which back plates for cabinet knobs 
are installed? 

(A) 

(B) 

What are some desirable features of the lever spring action 
friction catch? 

(A) , 

(C) 

(D) 

(E) 
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8. 

9. 

10. 

List four advantages of spripg roller cabinet catches. 

(A) . 

(B) 

(C) 

(D) 

What are some ways in which prepackaged cabinet hardware can be 
displayed? 

(A) _ _ „ _ _ ^^______ ^ 

(B) 

(C) 

(D) 

Note three advantages of open displays of cabinet hardware. 

(A) 

(B) 

(C) 

What six practices will contribute to building a good cabinet 
hardware sales volume? 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

11. List the pin, disc tumbler, warded, lever tumbler and combina­
tion locks in the order of the degree of security they offer 
from the highest to the lowest. 

(A) _ 

(B) _ 

(C) __ 

(D) 

(E) 
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12. List some desirable selling featvires of c7li.nder locks and 
latches. 

(A) 

(B) 

(C) 

(D) 

(E) 

•<i«ii mm fcn •! ̂ —Mf • •»•• • ^ rr~~T-nnf"'1—|———*— 
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Assignment 
Sheet No. 6 

Coverir ĝ  
Units 90-93 

HAIDWA:.'. PART II 

come 
to fill a specific need. If the "right" merchandise is presented to 
them in an ^fZ&ctlva manner^ they m i l buy© 

This is the second and last assignmi iit dealing with hardware 
merchandise« Jis the reference tesct points out* no single book can 
discuss the thousands of hardware items on the market. Therefore# 
you* as a student salesman* should study the material presented in 
these ts70 assignments as being but an introduction to hardware mer­
chandising« It is important that you continue to accumulate product 
knc?jFyled̂  of hardware througho'it your career as a hardware; m.an* You 
can do tliis by daily exploring tlie stock on the shelves* reading manu­
facturer's brochures* catalogues and other printed matter sent out by 
suppliers. You will also find hardware buyers^ trips* shows^ and 
conventions useful for gaining nevj- product knoifledger Jibove all# you 
should maintain an outgoing curiosity about ail merchandise ±n the 
hardware retail market. 

This assignmaxst is designed to help you increase sales by giving 
you product information. In this unit you should gain valuable ±n'^ 
formati.on about window and door hardware, fasteners* and such other 
hardware items as casters^ glides* mail boxes, etc. In addition* 
you 'SFill explore the importance* need* benefit* use* and cost of 
factory and in-sfcore prepackaging. 

Assionraents 

I. Read the reference listed below. 
2* Visit other hardv/are retail stores in your areâ . Note wliat 

lines of merchandise they carry, what items generally are 
prepackaged* and hovf various goods are displayed* Write a 
report pointJ.ng out weak and strong areas of your store in 
GomparisoR to the other outlets you visited. Point out those 
features ŷzsur store has which should be especially capitalized 
upon to build new customer traffic. 

3» Answer tlie questions below and turn in this assignment by 

References 
^anmmmjumtfTvm 

^ . iiCHR* "Hardware" p p . 25-62 
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Questions 

True-'False 

Directions: The foilô î ing statements are either true or false. If 
the statement is true, draw a circle around tiie letter "T." If it is 
false, draw a circle around the letter "F," 

T F 1. One of the first steps in selecting a correct door hinge is 
to determine the type of door and frame on which the hinge 
will be installed* 

T F 2„ Handy charts are available to help determine the correct 
type of hinge to be clioosen for a particular jobs 

T F Regular weight bearing binges are required for doors 
classified as large. 

T F 4. The ̂ êight of doors is calculated in pounds per cubic foot» 

T F 5. The width of a hinge is measured across the leâ T̂es when the 
hinge is fully opened. 

T F The hinge width is standardized in proportion to the hinge 
length for half mortise«. half surface, and fall surface 
hinges » 

•7 F 

T F 

T F 

7 

o 

9. 

If you are standing outside and the door opens to the rights 
it takes right hand butt hinges, 

A half mortise hinge can be adapted for either right or 
left hand mounting by reversing the pin and plug. 

Though "T" hinges come in light, heavy and extra heavy 
ĵeights, only the first two are generally carried in hard-
v/are stores. 

T F 10. The statement in your text which says the th-ree by-pass 
sliding doors "provide a passage way equivalent to the 
approximate width of tt/c of the door sections" is incorrect. 

T 

T P 

11. Locks are available for sliding doors. 

12. There is a trend toi^ard streamlining and completely con­
cealing both pneumatic and liquid closures. 

T F 13, Boor closers should not be applied to the outside of 
exterior doors unless they are protected by a canopy or 
similar device. 

1? 14. Barn door accessories such as flush pulls, stay rollers, 
bow handles, etc.# are generally zinc or cadmium plated* 

T F 15 Ventilati.ng sash locks pesnnit the window/ to be locked in an 
open position. 
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T P 16. 

T P 17. 

T P 18. 

T P 19. 

T P 20. 

T P 21. 

T P 22. 

T P 23. 

T P 24. 

T P 25. 

T P 26. 

T P 27. 

T 

T 

T 

T 

T 

F 

P 

P 

P 

F 

2G. 

2 9 . 

3 0 . 

3 1 . 

32 

T P 33, 

Windows may he opened by a bar* flush or hook sash lifts* 

Sale of v7indow hard^vare may be stimulated by pointing out 
to the customer the desirability for all pieces in the 
room to match in design. 

Most customers laiow exactly what type and size fasteners 
they need for their job. 

Box nails are thicker than common nails and therefore are 
considerably more heavy. 

The majority of nail sales will be for common nails. 

The length of. a flat head bolt is from the extreme end of 
the threaded section to the top of the flat of the head. 

One of the most commonly used bolts is the machine bolt. 

Cap screws are high quality fasteners designed for 
conditions requiring maximum holding power. 

Machine screws come only in fine cut threads. 

Nuts are furnished v/itli matching holts, carriage bolts, and 
stove bolts, but not v/ith machine screws (i.e., must be 
purchased separately.) 

Anchors such as toggle bolts are to fasten things to solid 
masonry walls or floors. 

There are at least five styles of lock washers on the 
market. 

usually square nuts come plain or chamfered on one side only 
whereas hex nuts always have at least one side chamfered. 

A socket set screw has a hole with eight sides :̂ or special 
keys or wrenches. 

All masonry drive anchors are used to permanently fasten 
objects into place. 

Sheet metal screws are designed to self thread themselves 
into sheet metal. 

^ e hardware items not covered in the hardware section of 
your text are also important; therefore, you should make 
every effort to obtain information about them as you work, 
i.e., learn as you earn. 

Spherical casters are most popiUar for household items 
which roll on linoleum and tile floors. 
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Tea wagon casters are the ultimate in design and quality* 

Truck casters are designed to carry up to as much as 1000 
pounds per caster. 

Plastic caster wheels have excellent non-marking qualities. 

The cushion glide is the most economical glide to initially 
purchase• 

Tlie large size rural mail box enjoys the largest sales 
volume/ especially in suburban areas. 

Key making machines are an economical addition to the 
stores' service feature and is a profitable traffic builder. 

T F 40o Prepackages are designed to present the goods to maximum 
advantage while occupying a minimum of space. 

T F 41. All items shipped in bulk should be prepackaged in the 
store to encourage customer sales. 

T F 42. It takes more time and money to in-the-store prepackage 
small items like wood screws than it does to quickly count 
out and bag exactly x̂ hat the customer orders. 

Completion 

Directionss Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

Most house doors fall into a 
require ^ 
hinges» 

frequency of use and 
bearing 

Most commercial building doors fall into either 
or frequency of use categories. 

3. A door inches or more in thickness and over 
feet in width is classified as a large door. 

4. The length of a hinge is determined by the 
of the door. 

and 

5. Doors under 
doors to 

inches in height require two hinges and 
inches require three hinges. 

In order to look up the correct height of butt hinges (length of 
joint) on the chart provided in the text# you must know the door 

and door . • 

7. A left hand reverse door means it is a left hand door which opens 
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8, 

9. 

10. 

Continuous or 
width of 

hinges are available in a minimum 
inches and a maximum length of - • inches. 

Strap hinges are intended for rough work and come in 
_.... and • weights. 

Ornamental "T" and strap hinges, generally are reversible for 
^ or . •• -. applications 

with the most popular finishes being or 

11. Sliding door hardware generally comes 
the chance of errors. 

12. A liquid closure generally requires a minimum space of 

to eliminate 

inches between doors for installation and a pneumatic closure 
requires inches. 

13. Barn door hangers are available with or 

to 
bearings and are designed to carry weights from 

pounds• 

14. Window rattles and drafts may be eliminated by installing crescent 
sash locks• 

15. The bolt which has a square section beneath a rounded head is 
called a bolt. 

16. 

17. 

18. 

19. 

20. 

21. 

Stove bolts are available in 
heads with __ 

assemble small parts and in . 

t and 
nuts and are used to 

work. 

Lag bolts can be fastened into wood or into masonry with the aid 
of lag bolt . 

A very common anchor which utilized wood screws for fasteners is 
the anchor. 

Hammer set or lead anchors generally use \ 
as the fastening agent. 

Holes can be hand drilled into masonry by using a haiamei? ^nd 
drill. 

Turn buckles are used for tightening wire, straightening warped 
screen doors, or many other applications where 
is required. 

22. 

23. 

24. 

to 

.' -, • or 

The most common wood screw sizes range from 
inches in length and from tc _____ in diameter 
Wood screws come with ____̂ .̂ _̂  
heads. 

Type A sheet metal screws are for fastening sheet metal under 18 
gauge in thickness and type B is for sheet metal up to ______^ 
gauge. 
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25. The two types of casters are the 
types. 

26. Casters are mounted on 

and 

to provide directional 

27. 

28. 

Most caster sales will be for 
casters designed for light furniture usage. 

The new type spherical caster uses a completely enclosed 
to eliminate fouling and has 

bearings• 

29. Spherical casters treads are available in eitlier 
or . 

30. Some caster glides have a degree range of movement or 
tilt suitable for replacing casters in the modern, splayed 
furniture legs. 

31. 

32. 

Rural mail boxes come in 
gauge 

sizes and are made of hea'̂ ŷ 

The fe^o major purposes of packaging are to 
merchandise while in and to 
on arrival. 

the 
it 

33. Over 
at 
display ideas. 

manufacturers have used the NRHA laboratory store 
t to test prepackaging and 

34. Bags suitable for in-store prepackaging made from 
and printed with the store's name and address can be purchased 
from retail or 

35. It costs about 
in prepackaged containers. 

cents per package to place small items 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the four types of door hinges and tell how each is mounted, 

(A) 

(B) 

(C) 

(D) 
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2, VThat are the three most common types of sliding doors 

(A) • "' - • 

(B) „ 

(C) _ 

3. List the most important feature for each of the following terms 
as they apply to s l i d i n g doors. 

(A) Aluminum track -

(B) Nylon rollers -

(C) "T" frames 

(D) Information necessary to choose closing door hardware -

4. List the attributes of liquid and pneumatic closures 

Liquid 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

Pneumatic 

fc) 

(D) 

(E) 

5 . ^3hat common 'faults are responsible for door closure malfunctions? 

(A) (C) 

(B) : (D) . 

6. List 4 types of screen door closures. 

(A) (C) 

(B) . (D) 

7. X'That four d i f ferent types of screen door catches are avai lable? 

(A) (C) 

(B) (D) 
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8 List 6 of the most common shapes of bolt and screw heads 

(A) (D) _ „ 

(B) , _ _ _ _ 

(C) 

(E) 

(F) 

9. 

10. 

The three main parts of a caster are as follows: 

(A) (C) 

(Bl 

List the three types of bearings available in casters and the 
conditions for which each is recommended. 

Bearing type Recommended use 

(A) 

(B) 

(C) 

11. VThat are some items which must be considered v/hen selecting 
casters? 

(A) , 

(B) 

(C) . 

(D) . 

12. VThat are the two purposes of g l ides? 

(A) 

(B) 

ri 
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1 3 . L i s t some of the major a s s e t s of prepackaging. 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

(G) 

(H) 

( I ) 

( J ) 

I l a t c h i n q 

Directions = The left hand column is a list of materials used in mail 
box construction. a?he right hand column contains descriptive phrases 
regarding quality and price. Match the descriptions to the types of 
construction materials by placing the letter of the description in the 
blank at the left of the appropriate term. 

Material 

1 . Sheet meta l stampings 

2 . a luminum 

3. brass and forged iron 

4. solid forged iron 

5. wrought sheet metal 

6. solid brass 

Quality-price 

A. Top quality/ high priced 

B. Medium quality and price 

C. Functional* economically 
priced 
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Assignment 
Sheet No. 7 

Covering 
Units 94-99 
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HAITD TOOLS — PART I 

Hand tools, like candy bars, come in many shapes, sizes, and 
v/eights. They have many uses and it is the responsibility of the 
seller to properly advise the customer in the selection of these hand 
tools, "Coming to grips" v/ith things is an everyday situation we all 
face. Avoiding "sl̂ inned knuckles" is a real challenge in removing and 
replacing nuts and bolts. Having the right tool to get a job done is 
what the customer v/ants. 

The hand tool department of any retail hardware store is a veiy 
important section since it helps establish the store "image" in the 
customer's mind. If the tools are well displayed in a manner which 
v/ill stimulate customer interest and encourage purchases, this area 
can add materially to the profit of the store. Hand tools that are 
sold V7ill encourage repeat business if they are the correct tools for 
the customer's job. They can also cause the customer to go elswehere 
for his nest tool purchase if they are not adequate. A thorough knov/-
ledge of all the hand tools in the department is absolutely necessary 
to aid the customer in V7ise and intelligent choices. 

In this assignment, tlie student will find specific information 
about saws, drilling tools, cutting tools, and hammering tools. This 
unit covers hand tool specifications, terminology and usage. This imit 
is very important to a student salesman's success in the hardv/are retail 
business. 

Assignment; 

1. Read the reference listed belov;. 
2. Visit the hand tool departments of other hardware stores 

in your area. Hake a list (and sketch if needed) of the 
desirable features which you see v/here tools are dis­
played to good advantage. Especially note any "unique" 
or unusual sales "tricks" which stimulate interest. 

3. Ansv/er the questions below and turn in this assignment 
by , . 

Reference; 

A. ACHR, "Hardware," pp. 1-24. 

Questions; 

True-False 

Directionss The follov/ing statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Widespread use of power equipment has led to a declining 
hand tool market. 

f 
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2, Buyers of hand tools to fill an immediate need generally 
are hard to please and poor prospGc±s for step-up sales, 

3. Planned project custcKaers generally have their own tools 
and are poor prospects for nevr or additional hand tool 
sa?,es . 

/-. 

T 

T F 

T F 

T F 

6. 

7. 

S. 

T 

T 

T 

T 

T' 

J . 

T 

F 

? 

F 

X? 
4 . 

F 

F 

11 

12 

13 

14 

15 

16 

17 

Sales of tools to planned project buyers represent a rela­
tively sssall share of the stores gross sales volume. 

The tool lover is a small but steady source of sales in 
the tool departsent. 

Cultivation of tool lovers can lead to additional traffic 
froa new custcx̂ crs in the tool department. 

Carpenters know v?hat th^ want in a tool and ar« hard to 
change but arc ĉ icellent prospects for nev7 tools. 

Caarpenters should always be given discounts since they pur­
chase Esany tools. 

S. The tool departacnt is popular for browsing which leads 
to impulse purdhasing. 

10. At least one sai3ple tool should be on display but carefully 
fastened down to prevent brealiage and stealing. 

11. An 8 point saw neans it has 8 teeth per inch. 

12. The greater the nusiber of teeth on a saw the finer the cut 
it will ©ake. 

A miter box saw is an extra long back saw with an attach­
ment for cutting various angles. 

The blades which coiae in a nest of saws are intended to 
saw only soft materials 3.ike v/ood or plastic. 

Kitchen saws are the same thing as butcher saws but the 
former is of lower quality. 

The standard hacli saw has a rigid frame v/hich takes 16" 
disposable blades. 

The power chain cav/ is displacing the 5 to 6 foot hand 
crosscut saw. 

T F 10, A saw set is used to sharpen sav/ teeth. 

T F 19. Wiesi a custosser asks for a "drill" you can be certain that 
he wants to purchase a mechanisni \idth a crank needed to 
turn a tool for boring a hole. 

file:///idth
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T F 20. 

T 

T 

T 

F 

F 

F 

2 1 . 

2 2 . 

ri . 

T F 24. 

T f 25, 

T F 26. 

T 

T 

T 

T 

F 

F 

F 

F 

2 7 . 

2 8 . 

2 9 . 

3 0 . 

T F 31. 

T i' 

T F 

T F 

T F 

32. 

33. 

34. 

35. 

The breast drill is identical in size and use to the hand 
drill except for the substitution of the breast plate and 
its support. 

Breast drills come in both left and right handed versions. 

High speed drills or drills narked "HS" are usually used 
in pov;er driver tools. 

Bit stock square shank drills have a square tapered shanli 
1-4 inches long. 

Fractional size taper shank tv/ist drills require the use 
of a special three jaw chuck even on machines for which 
they are suitable. 

Because of the nature of the tool, one type of hammer is all 
that is needed in the average household; and the curved 
claw, nail hammer best fills the need. 

The poll or neck of the hammer is the upper part of the 
handle. 

Because hammers are so common, good quality hamm<*rs which 
break are discarded by the homeovmer. 

Better quality hammers can usually be identified by a 
baked enamel finish on the head and/or handle. 

In both the curved claw nail hammer and the ball pein 
hammer the 16 oz. size is the most popular. 

A soft faced hammer or mallet should be recommended when­
ever the blows of a steel hammer might tend to damage the 
surface area. 

The newest model tackers are so efficient that they can be 
used for relatively heavy work. 

The hand drilling hammer is usually recommended where the 
customer has a considerable amount of drilling to do with 
a star drill. 

The hand drilling hammer and the sledge hammer differ onlv 
in the length of the handle. 

All hatchets can be identified by a cutting blade on the 
head whidh runs parallel to the handle. 

The "wallboard hatchet" is the only hatchet which does 
not have some provision for pulling nails. 
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T P 36. Since axes are all used for the same purpose customers 
w.'.ll usually accGPt any pattern as long as the v/eight and 
handle are correct, 

T F 37. The wedge is a cutting tool designed for splitting tough 
wood which cannot be split v/ith an ordinary axe. 

Completion 

Dirertions; Fill in the blank(s) in each statement with the wordCs) 
required to complete the sentence correctly. 

1. Immediate need purchases of hand tools are in the _ _ _ _ _ _ ^ _ 
price range and account for a , share of the 
store's total tool sales. 

2. Customers who purchase tools for planned projects are 
prospects for _^ and _^^ 

rales. 

3. Tool lovers are 
the tools and attachments. 

buyers and are interested in 

/. . A 
a 

sav7 is designed to cut across the grain and 
_ sav7 is used to cut v/ith the grain. 

5. A back saw is a 
accurate v7ork. 

type saw and is designed to do 

6. A compass saw has a to 
blade and is used to cut 

inch, 
or 

7. 

8. 

9. 

A smaller version of the compass sav; which is used for the same 
general type of v/orl-: is the .«..«-. sav;. 

Very intricate irregular shapes may be sawn from soft materials 
using a " saw with a _^__._ inch wide blade. 

A good saw set tool should be able to set a 
kinds of saws and anyv/here from __^.___ to 
inch. 

of 
points per 

10. "Bits" or "drills" used for light v/ork and for small holes are 
usually called , for heavier work they are called 

or 

11. 

12. 

The handles of push drills and hand drills are often used for the 
storage of various sizes of •• . 

The expansive type of auger bit is recommended for holes of 
approximately 2 inches to in diameter. 

13. Blacksmith drills have a shank diameter of 
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n 

14. 

15. 

16. 

IS. 

19. 

20. 

21. 

22. 

24. 

27 

A masonry drill Is used for drilling holes in 
materials such as or 

Reamers are used for and 
holes in a variety of materials. 

Since the non-professional purchascx of a hammer seldom knov/s 
anything about hammer types, he v/ill usually depend upon the 
ordin=iry ^ for all his jobs. 

17. The cheapest hammers have heads 
while the and can actually be classified as 

quality hammers have heads made from 
steel. 

The curved claw type hammer is designed for easy nail pulling 
while the or 

•••**"**'^M«*nMi^HBWkw«^M^Mi^p.a*B.wwi«aw«^i^M^ps ana«M«aaH.«««*H^HHMaM^Mw«^H«MB«^>«Mi^ii««i^»«*Mw ^mimtmt^mi^i^am^t'»0m»mma^mt^m^tmtmmmmtmmmm^^mt^» 

hammer is designed for prying boards apart. 

Claw hammers are available in weights from 
ounces with being the most popular. 

Tack hammers come in sizses ranging from 

to 

to ozs. 

The center body portion of a soft faced hammer is made from 
-, to ivhich the " faces and the 

handles are attached. 

The entire head of a mallet is made from , 
or 

Hammer tackers and automatic tackers both utilize • 
rather than tacks or nails as the holding media. 

The "hand drilling" hammer is described as having an extremely 
handle v/ith a head weight of to 

pounds. 

25. Hatchets actually combine some of the features of several dif­
ferent tools, the [ __, the and the 

26. The two basic categories of axes are 
: and 

Almost all good quality full size a^ie handles are about 
inches in length and have been made from fire hardened 

28. The handle on the axe IS 
slightly curved while the 
handle is straight. 

axe 

I 
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29. The belt axe is also referred to as the ____________ 
and is a small , bit a::e v/eighing about 
to . pounds. 

axe 

30. Wedges Lave two uses, v;hile sawing and 

Listing 

Directions; List the items called for in each of the follov/ing. 
Select youE ansv/ers carefully, 

1. List some important techniques which can build hand tool sales 
volume. 

(A)-

(B) • : 

(c) , 
(D) 

(E) 

(P) 

2. List the five main parts of a handsav;. 

(A) 

(B) 

(C) 

(D) 

(E) 

3. List the blades usually available in a nest of sav/s: 

(A) (C) 

(B) 

4. List some features of a good miter box. 

(A) 

(B) 

(C) 

(D) 

(E) 
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8, 

List the different categories of hand powered "drills." 

(A) (C) 

(B) (D) 

The brace is basically a crank used to turn and guides 

(A) (C) 

(B) 

List the different types of drills or drill bits the tool depart­
ment must carry. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

List the types of nail hammers (as classified by handles) avail­
able to the customer. 

(A) (C) 

(B) . 

List the most common types of hatchets which do not have some 
provision for removing bent nails. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
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Assignment 
Sheet No. 8 BAim TOOLS, rr PART II 

covering 
Units 100-102 

Today# the home-craftsman is qqnstantly adding to, taking away# 
or in some way changing the size or, shape of something around the 
house. This "do-it-yourself" movement has seen tremendous growth 
since World War II. The results of this trend has caused many manu­
facturers to initiate constant product improvement and development 
programs. They bring out new. annual models as v/ell as make constant 
changes in their products. Any good salesman must read and keep up 
with new product Sales information and specifications to keep abreast 
of the latest tool developments and products. 

This is the second and last assignment dealing with hand tools 
carried for sale in the hardware store. Techniques of aiding the 
customer in the proper selecti.on of measuring tools # screwdrivers # 
chisels/ ad punches, holding and shaping tools# pliers, wrenches, 
and other hand tools, are very important to knov; if one is to be an 
effective hand tool salesman. A satisfied customer is one that will 
return and thus be an asset to the business. Persistance, patience 
and product knowledge is necessary to sell hand tools because.there 
are so many uses for the kinds, sizes, and types that are available. 
The main objective in selling any hand tool is—v/ill it fit the 
customer*>s need? 

This lesson will acquaint the student with tlie many types, sizes< 
uses and selling points for various hand tools. This assignment will 
provide sales tips and product information that v/ill enable a sales 
trainee to do a better job of serving his customers' needs. 

Assignment; 

1. Read the reference listed below-
2. Read through any recent advertis-ing literature, available 

to you from your place of employment or school especially 
the advertisements in the mechanics, woodworking and home 
construction journals and trade journals auch as the 
Hardware Retailer. 

3. Answer the questions below and turn in this;assignment = 
by ^ . 

Reference; 

A. ACHR. "Hardware,'^ pp. 25-62. 

Questions 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "P." 

T P 1. Because of the simplicity of the common carpenters square, 
practically anyone knows how to read it properly. 



72 

T P 

T P 

2. 

3. 

The first step .in-fjLlling the. customers need is to ask what 
kind of a tape meiasurd he want?, to look at. ̂  '• '' 

The t&70 v/ay flat reading rule can be read either from left 
to right or right to left depending, on v/hich end is opened 
first. 

T P 4. The brick mason's rule is marked with its scales on a 16" 
module with scales on both sides starting at the same end. 

T P 5. The two foot boxwood rule folds in such a way that it is 
only 8" long when folded. 

T P 6. Boxwood calipers are available in both left and right hand 
types• 

T P 7. Some new types of steel tape rules have mechanisms which 
lock the blade in the desired position. 

T P 8. The narrower (3/8 inch or less) tapes are preferred because 
they have less tendency to sway in the wind. 

T P 9. In recent years woven fabric tapes have been improved to 
the point where stretching is no longer a serious disadvan­
tage in ordinary use. 

T P 10. Replacement tapes are available for tape rules and they are 
widely utilized by carpenters and engineers. 

T P 11. The pin in a marking gauge actually cuts a line for the saw 
to follow. 

T P 12. The framing table on the square is also referred to as the 
rafter table. 

Decimals of an inch cannot be obtained from a steel square. 

The head of the try square usually contains a scratch awl 
which is used for marking on the various materials. 

The vials in most good quality levels are held in place by 
putty. 

A good quality carpenters level can always be read in any 
position and from either side. 

T P 17• The quality of a screv/driver will be determined by the type 
of material from which the handle is made. 

T P 18. The "Phillips" type screwdriver is now the most popular 
type. 

T P 19. Cabinet tip screwdrivers and regular tip screwdrivers come 
in all of the comparable size ranges. 

T 

T 

T 

T 

P 

P 

P 

F 

1 3 . 

14 . 

15 . 

16 . 
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T F 20. Good quality straight slot screwdrivers have been cross 
ground. 

T F 21, Some screwdrivers have square or octagon bits (blades) 
which enable a wrench to be used for additional torque. 

T P 22. Offset screwdrivers can provide additional leverage for re­
moving stubborn screv/s. 

T F 23. The spiral rachet screwdriver is only useful where the 
user must drive many identical screws. 

T F 24- The "screw holder" type screwdriver has a mechanism for 
holding the screw v;hen starting it in an inaccessible 
position. 

T F 25. The term "wood chisel" refers to the material from which 
the handle is made. 

T F 26. The pocket chisel has the lightest and thinnest blade of 
the four varieties of chisels. 

T F 27. The paring chisel is used for light paring cuts after the 
work has been roughed out. 

T T? 28. Butt chisels have a very short blade which enables them to 
be used in extremely close quarters. 

T F 29. Due to the type of use a chisel receives it is always a 
good idea to recommend chisels of high quality. 

T P 30, The pointed end of ihe nail set is hollowed.out or cupped 
slightly to prevent the nail head from splitting. 

T P 31. Av/ls come in both heavy duty types for use with a hammer 
and lighter types for use with only hand pressure. 

T P 32. ii/-t« C clamps were originally developed.for the carriage trade 
and are only found in old type workshops today. 

T P 33. The bar clamp is only an extended. "C" clamp or vise. 

T P 34. Usually the size of the vise is not proportional to the jaw 
width. 

T P 35. The pipe vise is designed for holding any typQ of round 
material such as round rods or bar stock. 

T P 36. 

T P 

T P 

37. 

38. 

XThen doing finish sanding the customer should be advised 
not to jump more than two grit sizes for each sanding step. 

TThen measuring iiie length of a file the tang is included. 

Tlie majority of files have parallel edges and faces 
throughout their length. 



T^iPi 

74 

T ? 39. A "safe edge" file has one or nore edges (or sides) which 
have no teeth. 

T F 40. A file handle fitc onto the part of the file called the 
heel. 

tZl T~. 41. File handles should not be recoinraended for customers who 
purchase files v;ith a ready made handle in place of a tang. 

T F 42. File cards and file brushes are used for the same purpose. 

T F 43. The first step in serving a customer v/ho wishes to purchase 
a plane is to as:c hisi what kind of a plane he wishes to 
purchase. 

T F 4-4. The block, jack, fore and jointer planes are all variations 
on the same basic pattern. 

T F 45. The jointer plane is especially valuable for smoothing the 
face of rough boards. 

T F 46. The circular plane can cut concave and convex surfaces dov/n 
to a minimum radius of 20 inches, 

T F 47. Foanning files use the same blades as the surface forming 
plane. 

T F 43, Replacement blades for the surface forming tools are 
available in fine to coarse cuts. 

T F 49. Some long nose pliers are made v/ith a bent" or curved nose 
to enable easy access to awkward places. 

T F 50. Diagonal pliers are alv/ays of the curved nose variety. 

T F 51. End cutting pliers are designed as dual purpose pliers, to 
both hold and provide cutting action, 

T F 52. Side cutting pliers include both long and short nose 
varieties. 

T F 53. Pliers should be suggested only for cutting or holding 
action or for nut removal when very small nuts are used. 

T F 54, Open end wrenches must be selected which fit the head 
exactly if damage to the v/rench is to be avoided, 

T F 55. The box end v/rench handle is usually practically straight 
in order to obtain maximum leverage. 

T F 55. The jaws of tl!e open end of combination wrenches are set at 
a 15" angle for general purpose tools but may be set at any 
angle for special purpose v/ronches. 
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The advantage of the locking type adjustable wrench is that 
the lock eliminates the slipping of the adjustment after it 
is once set. 

Wrenches of various sizes must meet a minimum set of govern­
ment specifications before they can be sold on the open 
market and even the lowest quality tools meet this standard* 

Pipe wrenches are designed so that they bite into the sur­
face of the v;ork v/hich makes them unsuitable for installing 
plated or polished surfaces. 

Aluminum pipe v/renches are gaining in popularity and should 
be recommended only for work in close quarters. 

The socket is turned by means of a handle which is inserted 
into its top. 

The set screv/ in the handle end enables the plier wrench 
jav7s to be locked in any desired position. 

Due to its design the plier wrench can be used as a vise or 
as pliers. 

The offset ripping chisel is a light duty ripping bar. 

The electric soldering iron is used primarily by the v/orkers 
such as plumbers, who must use it extensively. 

The names Philadelphia and London refer to the locality of 
manufacture for the two patterns of brick masons trowels. 

Cement trowels can easily be identified because they are 
usually narrower and longer than plastering trowels. 

Utility knives are designed to use easily inserted replace­
ment blades. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The carpenter routinely must make accurate measurements up to 
feet. 

T F 57. 

T F 58. 

T F 59. 

T F 60. 

T F 61. 

T F 62. 

T F 63. 

T F 64. 

T F 65. 

T F 66. 

T F 67. 

T F 68. 

2. Folding rules have been adapted to suit the needs of the 
, the 

v/oodworker. 

.# the 

.1 the as v/ell as the carpenter or 

3, As each additional section of a folding rule is unfolded 
inches is added to the length of the rule. 
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4. The engineers rule is graduated to 
the inside and 

of a foot on 
of an inch on the outside. 

5. The extension rule contains a sliding scale insert 
long v;hich allows accurate 

measurements. 

6. The Boxwood calipers have scales and are designed for both 
and , measurements and are usually 

or sizes • found in 

7. The tape rule provides a flexible measuring device for 
or measurements. 

17. 

18. 

19. 

iV^MNMUa 

G. The tape rules are available in widths of __ 
and lengths of to 

to 

9. Calibrations are imposed on the tape either by 
or directly on the tape. 

10. Marking gauges are made from 
and have a bar about inches long. 

or 

11. The two more common and usable tables found on a carpenters steel 
square are the and „..-«- tables« 

12. The carpenters steel square has a body 
tongue which is long. 

long and a 

13. The combination square can be used as a miter square to lay-out 
or test or angles. 

14. iietal levels are usually made from or 

15. The torpedo level is usually about 
valuable to those worlcing in close quarters 

16. Screwdriver handles arc made from 

inches long and is 

or 
and some heavy duty types have a one piece blade 

v/hich extends through the handle and is 
on the end. 

The cabinet tip screwdriver is easily identified since it has no 
which could mar the surface v/hen driving a 

recessed or deeply countersunk head screv;. 

sizes ranging rrora Phillips head screv/s come in 
(the smallest) to (the largest) v/ith the nuniber ̂  
being the most popular. 
Bit brace screwdriver bits are designed primarily for driving or 
removing size'screws. 
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20, VThenever a custosier purchases a nail set he will likely also need 
to purchase so!3e type oZ 

or otlier filler material. 

21, Sail sets are Esnufactsired in si^es ranging from 
to 

22, !l?he cheaper cold ch ise ls are made froi 

are cmde frosa 
., V7hile the b e t t e r qual i ty chise ls 

23. Cold chisels come in lengths xip to 
diameters) of UP to 

and widths (or 

24, Center punches have a point of to 

25. Bar clamps are available in lengths of from 
to 

HcHne vforkshop vises have jaws ranging in size from 
to - in widiiis. 

26. 

27. S\:fivel bases a re avai lable on the 

28 . 

29. Î?he cammyD. bench stone i s classed as a 

or 
_, ViSG. 

ThQ two general categories of abrasive tools are 
and . 

and has one side v/hich is 
grit and the opposite side is grit. 

3 0 . 

31. 

The CK>st ccH3S3on s i s e of coated abrasive paper for the v/orkshop 
i s the s s i z e , hc^/ever, " f l i n t " or "sand" 
japer comes in 9° x 10'' sheets. 

Coated abrasives are available in . 
. and for use on 
portable pofê er driven t o o l s . 

32, 

33. 

T̂he most popular size bench stone is approximately .____ 
inches x inches \d.th many other sizes and shapes 
available. 

Files are classified according to 
and 

34. A "contact" file refers to a file used to dress 

35. 

or automobile points 

or 
are small f i l e s of various s izes and shapes usee 

by tool and d ie shakers and a l so "b^ vzatch and clock makers. 
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36. 

37. 

39. 

40. 

41. 

42. 

43. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

A slim taper or extra slim taper file v/ill most likely be sold 
for the purpose of sharpening . 

gouges are inside ground^ while the 
gouge is ground on the outside or, inside, 

Sv/eep refers to the arc of the gouge. Firmer gouges are available 
in , _ _ _ _ _ _ ^ _ _ _ and sweeps, 

plane is the most common size and is usually The 
recommended for general v/ork. 

The simplest and smallest of the common planes is the 

p5.anes are used to cut rectangular recesses out 
of either edges or faces of flat material. 

The surface forming plane (or tool) is available v/ith either a 
(regular) or pattern cutter. 

Pliers are generally divided into tv/o categories determined by 
the joint type, they are sliding or slip joint and 

and can be classified further by their 
and 

44. The purpose of plastic coating on plier handles is to minimize 
danger and also provide more 

for the user. 

I f a production worker needed to c l i p many v/ires on h i s work he 
v/ould l ike ly se lec t p l i e r s v/ith a »«—_^__.,-..«-
in the handle . 
The text refers to the size of the openings in an open end 
wrench as the " II 

Box end v/renches come in both 
point types. 

point and 

as heavy as Aluminum pipe v/renches are approximately 
steel v/renches and are available in both the 
and types. 

In actual operation a socket and handle can most nearly be com­
pared to a . 

Plier wrenches or "vise grips" are available in various sizes 
running from to inches in length. 

The "pinch" bar or ripping bar is most commonly found in the 
pattern and is used to remove nails too large 

for the , 

52, Both the 
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_^ type of soldering iron 
or 

type are rated by the of the unit. 

53. 

54. 

The pistol grip or instant heat soldering iron is often 
, controlled and is available in a kit with 

all the necessary components contained in a box. 

trov/els are usually forged from one piece of 
trowels have the post riveted to steel while 

the blade. 

55. The -«.«.̂...-...««...,.—_—.̂  blade is often slightly con­
vex but most other trov/els have flat blades. 

56, Mechanics* tool boxes come in sizes ranging from 
inches in length. 

to 

57. Users of tools often prefer wooden tool chests 
jDecause of the moisture absorbency of the wood v/hich helps 
prevent moisture condensation and rusting. 

50. Utility cabinets are purchased for the storage of small partJ 
such as - etc. 

Listing 

Directionss List the items called for in each of the following. 
Select your answers carefully. 

1. Folding rules fall into the follov/ing eight categories; 

(A) (E) : 

(B) (F) • 

(C) (G) 

(D) (H) 

2. The end ring serves the follov/ing functions. 

(A) 

(B) 

(C) ^ 

3. The types of squares covered by the reference ares 

(A) (C) 

(B) 
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4. 

5. 

6, 

The combination square consists of the following parts: 

(A) , (D) 

(B) (E) 

(C) ^ ,. 

The better grade wood levels usually can be distinguis?ied by the 
following features, 

(A) ^ _ _ . 

(B) . _ _ _ _ 

(C) 

(D) . 

• 

Special purpose levels include: 

(A) (C) 

(B) 

7. Metal levels offer the advantages of being: 

(A) ^ 

(B) 

(C) , 

J 

8. List the three most common basic typos of screwdriver tips, 

(A) (C) 

(B) 

9. The three basic types of wood chisel handle types ares 

(A) (C) 

(B) 

10, List the classification or types of vises: 

(A) 

(B) 

(C) 

(D) 

i 

•A 
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11. The materials, both natural and man made, used in abrasive 
products ares 

Natural Abrasives Artificial or 
ilanufactured Abrasives 

12, 

(A) (E) 

(B) (F) 

(C) 

(D) 

List the file types (cross sectional shapes) available. 

(A) (D) 

(B) (E) 

(C) (F) 

13. The four groupings or characteristics of file tooth types are 

(A) 

(B) 

(C) 

(D) 

14. The standard "cuts" of regular files from the coarsest to the 
finest ares 

(A) 

(B) 

(C) 

(D) 

(E) 

15. The three broad classifications of planes ares 

(A) (C) 

(B) 

16. The three categories of cutting pliers are; 

(A) . (C) .̂  

(B) 

17. List the three head patterns or types for slip or sliding joint 
pliers. 

(A) 

(B) 

(C) 
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.8. List the different types of wrenches offered in the hand tool 
department of the hardware store. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

19. The two basic types of adjustable "crescent" pattern wrenches are 
the : 

(A) (B) 

20, Desirable features of small parts utility cabinets ares 

(A) (C) 

(B) 

Matching 

Directionsz In the left hand column is a list of tools. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the tool descriptions to the tools by placing the letter of th(e tool 
in the blank at the left of the appropriate description. Hote: Any 
item in the left hand coluian may be used more than once. 

1. VJood chisels 

A. Tang chisel 

B. Socket chisel 

C. Heavy duty chisel 

steel shank extends completely 
through the handle 

some types intended for very 
light use v/ith hand only 

handle is capped with a steel 
cap 

handle is usually plastic— 
not V7ood 

has v/ashers on handle to pre­
vent splitting in heavy use 

thin blade and light construc­
tion 

handle is driven into a socket 

hammer blow is transmitted 
directly through the shaft 
to the cutting edge 
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2• Punches 

A. Hand punch 

B. Pin punch 

C. Center punch 

3. Abrasives 

Ai Garnet 

B. Silicon carbide 

C. Flint 

D, Aluminum Oxide 

E, Corundum (emery) 

resembles a hand punch except 
for the point and the size 

used for making small indenta­
tions on layout lines 

not likely to wedge itself in-
into a hole when removing a 
long pin or rivet 

often used for lining up bolt 
and rivet holes 

are not measured by the dia­
meter of the flat point 

has a conical point 

^ has a blunt taper from the 
point 

hardest and sharpest manufac­
tured abrasive 

grayish white—often used by 
painters 

reddish brown natural abrasive 

black—used in metal working 

for use with carbon and alloy 
steel 

used on low tensile materials, 
cast iron, copper, aluminum, 
and plastics 

used almost exclusively in 
v/oodwork 

I i 
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4. File tooth patterns 

A. single cut 

B, double cut 

C. rasp cut 

D, curved tooth 

rapid stock removal on 
harder metals 

smooth finish is primary con­
cern 

rapid stock removal with 
reasonably good finish 

rapid stock removal on very 
soft materials or metals 

chisei cut teeth intersecting 
at an angle 

should be recommended for saw 
teeth 

large individually punched 
teeth 

milled teeth 
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Assignment 
Sheet NOo 9 

Covering 
Units 103-107 

POI'TEH TOOLS 

The tool users of our nation can generally be divided into three 
classifications: (1) those who obtain their livelihood by the use of 
tools? (2) those who are classified as "tool-lovers" i!?nd largely 
fall into the "do-it-yourself" category; and (3) the Property owners 
who must make repairs and do maintenance from an economic standpoint. 
The ability of a power tool department to make sales to all three 
groups will be dependent upon the sales promotion methods used# the 
types, qualities, and prices of the tools and equipment available for 
sale. It is especially important that the power tool salesman under­
stand the various features and quality ranges of the items he sells. 
Good customer relations and continued Sales will be dependent upon 
these factors. 

Opportunities for selling power tools have been increasing rapidly 
in recent years and outlook for the future appears even better. What 
is the significance of this expanding market to the power tool salesman 
today? Tlie person selling power tools has the obligation of becoming 
familiar with all of the many kinds of power tools and their operation 
and use if he and his store are to profit from the sale of these items. 

Tliis assignment will, help the student become familiar with many 
of the power tools sold today, with their uses and the accessories that 
can be sold for use with the tools to increase their effectiveness and 
versatility. This unit will show which power tools are most popular 
and will suggest ways of more adequately serving customers and increas­
ing store profits. The student's ability to be successful as a power 
tool salesman will depend to a large extent upon how thoroughly he 
learns this material and the effectiveness with which he uses it in 
serving his customers. 

Assignments 

1. 
2. 

3. 

4. 
4. 

5. 

Read the reference listed below. 
Write to the various power tool manufacturers and obtain 
their sales promotion literature and latest catalogs. 
Assume that you have been instructed to organize and con* 
duct a "sawdust carnival." Make a complete list of all 
the things you would have to arrange and prepare. Sub­
mit this list to your instructor for evaluation or 
approval. 
Prepare a list (with addresses) of the service centers 
to which you can send tools for adjustment of guarantee 
or repairs. 
Answer the questions below and turn in this assignment 
by . 

Reference: 

A. ACER, Hardware, pp. l'-39. 
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Questions; 

True"False 

Directionss The follô îng statements are either true or false. If 
the statement is true,-draw a circle around the letter "T." If it 
is false, draw a circle around iHiB letter "F." 

T F 1. Due to the high cost of repairs almost every home owner 
must do some home repair and is therefore a good pros­
pective power tool purchaser. 

T F 2. Although power tools are mass produced in large quantity# 
the high cost of production prevents ownership by the 
average \jBge earner. 

T F 3« An excellent prospective customer is the man with a home 
\'?orkshop who will often purchase nev7 power tools just for 
the joy of owning tliem. 

T F 4. If your store is to compete in ^he power tool market* a 
full range of tools and accessories must be carried for 
sale, 

T F 5. a?he power tool salesman must realize that many jobs must 
still be done by hand because no pov/er tool exists to do 
the job. 

T F 6. The desire to oxvn and operate power tools and equipment is 
an almost universal feeling. 

T T 7. Due to "cut". pricing of many tools the profit level for 
the power tool line V7ill likely be below average. 

T F C. lidst power tools are displayed on dealer made racks. 

T F 9. Only the customer needs to be conscious of the service and 
repair reputation of a power tool manufacturer. 

T F 10. For promoting sales, mass tool displays showing how to use 
a tool by pictures are more effective than letting the cust 
customer handle the tool. 

T F 11. TThen the manufacturer is conducting a demonstration in the 
"sawdust carnival", customer should not be allowed to 
participate or handle the tools. 

T F 12. Power tool manufacturers do not usually make annual model 
changes but rather constant improvements through the year. 

T F 13. The store manager may be assured that some type of power 
tool or its attachment has an excellent sales potential 
during all seasons•• 

file:///jBge
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T F 14. A telephone call or post-card advising prospective customers 
of new power tools or accessories is a good approach for 
extra sales. 

A power drill is usually the first power tool purchased 
by a customer. 

A power drill can be made more versatile by the use of 
inexpensive attachments, 

A power drill should be selected on the basis of how much 
the customer can afford to pay for it. 

The "precision nelical gears" reduce high motor speed to 
the much lov;er figua:̂  at which the drill chuck must turn.̂  

3/8 inch and 1/2 in-̂ b drills usually have detachable size 
or top handles v/hicl̂* provide extra holding power. 

The "key" on the "Jacobs" chuck is actually part of a 
double gear reduction which provides tremendous closirg 
force. 

T F 21. The sale and use of drill kit îsually leads to reduced 
interest and sales of drill attachments. 

T F 22. Saw attachments for drills are sold which can be used for 
heavy duty sawing. 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

1 5 . 

1 6 . 

17 . 

1 8 . 

1 9 . 

20 . 

m T F 23. Jig saw attachments are for light duty work on material of 
one inch thickness or less. 

T F 24. The screw driver attachment v/ill only fit the special 
heavy-duty drills. 

T F 25. Wire wheel brushes can only be used for the removal of 
paint. 

T F 26. A polishing attc^chment can be used with a horizontal bench 
stand for polishing small objects. 

T F 27. Hole saws with adjustable bars must be "set" foi the 
desired hole size. 

T F 28. An "abrasive kit" consists only of an assortment of arbors 
or pads; the coated abrasives must be purchased separately. 

T F 29. A paint mixing attachment can be used for stirring any type 
of liquid in a small container. 

T F 30. Power saws will do practically any job formerly done by 
hand saws. 

T F 31. Power saws will pay for themselves in time and convenience 
on any job. 
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T 

T 

T 

F 

F 

F 

3 2 . 

3 3 . 

3 4 . 

T 35. 

T 

1 

• T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

3 6 . 

3 7 . 

3 8 . 

3 9 . 

4 0 . 

4 1 . 

4 2 . 

T F 43. 

T F 44 

T F 45. 

An Sh" blade can be used pti an 8" portable hand power sav7. 

The 6̂ " to 7'.j" sav; is the most ineî pensive size. 

Medium quality and price saws come in the entire size 
category. 

VJhen selling a blade for use v/heij nails may be encountered, 
the largest size v;hich the sav; v/ill take should be recom­
mended . 

Some jig sav/s can be adjusted for bevel cuts up to 45°. 

Sabre saws are similar to jig saws except for the position 
of the blade and their increased power and cutting 
capacity. 

Battery operated tools are priced v/ithin the range of 
"quality" tools and above the cheapest lines. 

Battery powered tools usually lack povjer or performance 
when compared to conventional tools. 

Special extra efficiency accessories must be purchased 
for use with the battery operat.«d drill. 

Cordless tools have been largely limited to drills and 
lawn and garden type tools. 

A heavy duty professional orbital sander should always be 
recommended if the user is likely to sand continuously 
over a long period of time. 

Power Sanders (cMcept disc sanders) cannot be used for 
flush sanding or feather edging. 

A rotary disc sander or a disc sanding attachment for a 
drill both perform exactly the same function. 

The router is a popular power tool with home workshop 
users. 

T F 46, The ownership and use of portable power tools tends to 
create a desire for more tools and the ability Lo use 
them. 

47. 

T F 48. 

The purchase and use of stationery power tools by the home­
owner can often be offset by tlie savings in repair and 
maintenance costs. 

Most purchasers of stationary pov/er tools will not pay 
cash so credit terms must be available. 
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T F 50. 

T F 51. 

T F 52. 

T F 53. 

T F 54. 

T F 55. 

T F 56. 

C? F 57. 

T F 58. 

T F 59. 

T F 60. 

T F 61. 

T F 62. 

T F 53. 

T F 64, n* 

T F 65. 
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t̂ost newer suburban hoiaes have abasement or activity area 
vshich can be used for a workshop and is large enough to 
acconaodate stationary power tools. 

iinexperienced tradesman is the best person to hire for a 
"sawdust carnival" in the store. 

Stationary pô êr tools Bsnufactured today show a definite 
trend toward light weight and compactness. 

The same principles of blade selection and use apply to the 
power hand saw or the stationary circular saw. 

The saw-jointer co?abination tool has a lower cost than 
coEparable quality units purchased separately. 

The drill press can be used for both metalworking or wood­
working. 

The drill press cannot be used for routing since a router 
is available for the purpose. 

The stationary else sander can be recommended when an 
indi^dual has an unusual amount of sanding to be done. 

The scroll sav? is safe enough that even children may be 
allowed to use it. 

AccK>rding to the reference, the band saw is essentially 
a heavier variation of iihe scroll sav/ which can cut 
thicker isaterial. 

The band saw does not have the same table tilting features 
of tfe« scroll saw. 

The wood lathe is a î echine on which the carving {or 
turning) tool is held by a toolholder. 

The radial ainii saw has been considered a production tool 
and not primarily a tcx>l for the do-it-yourself 
enthusiast. 

The reference suggests that the complete stationary work­
shop should 1^ recosEsaended for the workshop addict. 

The grinder can be recommended for use in practically 
any workshop for saaintaining tools in good condition. 

Stationary power tools are often not kept in stock by most 
hardware stores. 

Sales proHOtion of stationary poi/er tools should be com­
bined with sales proiootion of portable power tools in 
order to take advantage of the taâ ket potential. 
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F 66. Completion 

Directions s Fill in the blan]c(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Customers are usually very "brand nane" conscious when purchas­
ing tools. 

2. A good 

4. 

by a manufacturer means 
the customer can be sure that repairs are readily available and 
dependable. 

3. Due to the sizable investment involved many purchasers of pov/er 
tools will prefer to use rather 
than pay , 

Since power tools maintain their value over a long time they 
represent a good , 

5. Add-on sales potential exists for and 
for the original pov/er unit purchase. 

6. vHien new tool improvements or products v/hich the salesman does 
not understand are placed on the marliet the people to ask for 
explanations are the or the 

or are excellent 
places to obtain new ideas which will assist in promoting sales 
and increasing profit. 

13. 

14. 

The sale of power tools will oftei 
cost the dealer a great deal in lowered customer goodwill and 
future sales of extra attachments, 

9, Pov/er drills come in various qualities and prices ranging from 
to more tlian . 

10, Drills are usually rated by the 
and the of the motor 

11, A drill v/ith a chuck 
is satisfactory for most homeo\imers maintenance jobs but 
and heavy duty drills should be recommended for pro­
fessional use. 

12. A quality drill can usually be recognized by a ^ 
ana 

The __^^ 
compact -a" drill are very comparable, 

and size of a heavy duty %" drill, and the 

The price of a compact h inch drill is very comparable to the 
price of a heavy duty inch drill. 
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15. 1/2 inch drills of the heavy duty '-ype usually have a 

16. 

17. 

18. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

OMM*-! KUWi—a»—•—>Sqi 

can be used to force the drill into the material. 
on the back housing which 

The ____^_^ 
economy drills 

A drill 

:huck is found usually on the very low cost 

enables the user to apply more pressure 
and to apply it more evenly to the drilling jobs. 

Saw attachments for drills often are sold with a combination 
blade which can be used for ______.._...._^ or . 
work. 

19. The is the most common type of 
sanding attachment, with the drum or sleeve type also being 
used. 

A grinder attachment works most effectively if used with a 
--------------- • ««..«,.-««-«-«««_ which keeps the 
drill from moving. 

Screwdriver bits are available for the screwdriver attachment 
to drive and 
screws. 

Most wire wheel brushes will fit a wheel arbor. 

Polishing jobs are best carried out with a sanding pad over 
which a ^ is fastened. 

Hole saws with saw tooth cutters can be used to drill holes 
_____,__̂ __ inch to ...._____ inches in diameter. 

When framing buildings the principal advantage of using a power 
saw are ; and . 

A safety feature which should be found on all power saws is the 

27. Electric hand saws are rated according to the maximum 
. ...—.-«««-«« -.«-«,—.-..-«_»«_ which can be used on 
the saw. 

28. A saw of at least blade diameter is necessary to cut 
through two inch dressed lumber at a 45° angle. 

29. Large or heavy duty electric saws carry blades up to _ _ _ „ 
in diameter and weigh almost ««.«,-««»«-—..-,«—. what light 
duty saws weigh. 

30. The electric hand jig saw is designed for 

thick. 
or straight cuts on soft woods up to 
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31. Blades available for the hand jig saw include fin6 and coarse 
tooth blades for metal and wqod and _........,____ . 
for rubber and leather-

32, A gear driven gasoline powered chain saw has a cutting speed of 
approximately feet per minute and the direct driven 
chain saw runs at feet per minute. 

33. An important safety feature of all 
electric hand tools is the absence of a shock hazard. 

I ; 

P I 

34. 

35. 

36. 

37. 

38. 

42. 

43. 

The two approaches to battery type power for tools are the 
and 

charged from a to 
either of which can be re-

outlet. 

holes in A "cordless" drill is capable of drilling over 
two inch plank and holes in light steel before recharging. 

Sanding belts are either 
normally travel at about 

or in width and 
feet per minute. 

Sanding pads or sheets for orbital sanders are usually of two 
sizes which is 1/3 of a standard 9 x 11 sheet and 
4 1/2 X 11 which is 1/2 of a standard 9 x 11 sandpaper sheet. 

Grades of sandpaper for orbital sanders range from 
to 

39. Good merchandising practice dictates that stationary power tools 
be priced at the rate rather than the total cash 
price. 

40. A good prospect for the sale of a stationary power tool is the 
owner of a . . 

41. The jointer is designed to do the work formerly done by the 

or Good quality jointers have 
head while the lower quality tools have only 

knives in each 

Accessories for the drill press enable it to be used for 

and many other tasks. 

44. The scroll saw features a which 
can be tilted.for various cutting angles and a blade which 
makes about cutting strokes per minute. 

45. Both the and the 
can be adjusted on the lathe-bed to fit the size 

of the material. 
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46. The radial arm saw can be set for both 
and miters. 

miters 

47. The entire weight of the radial arm and saw mechanism is 
supported by the and stand. 

Multiple-Choice 

Directionss In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

. 1. The customer should be permitted to "get the feel" of the 
portable power tool by being allowed to (A) attend the 
sawdust festival; (B) try the tool himself whenever possi­
ble; (C) look at the tools in a glass show case; (D) watch 
the salesman demonstrate the tool. 

....̂.̂.̂  2. The sawdust carnival's major disadvantage is that (A) the 
manufacturers representative must do the demonstrating; 
(B) sawdust will get on the customers; (C) sawdust will be 
spread all over the store; (D) it brings many nonrpurchasers 
into the store. 

3. Chucks on the electric drills range in size from (A) 1/4" 
to 1/2" capacity; (B) 1/4" to 3/4" capacity; (C) 1/16" to 
1/2" capacity; (D) 3/8" to 1/2" capacity; (E) 1/4" to 
3/8" capacity. 

• 4. For an additional source of power for cordless tools, 
farmers and other workinen can use a (A) 9 volt radio or 
fence charger battery; (B) 12 volt auto battery; (C) 6 volt 
fence charger battery; (D) 6 volt auto battery. 

r>. Power to drive the belt on a belt sander is transmitted by 
(A) both front and back pu7,leys; (B) direct drive from the 
motor; (C) the front pulley; (D) chain or belt drive. 

Listing 

Directions: List the items called for in each of the fallowing. 
Select your answers carefully. 

1. When a power tool such as a drill is sold to a customer the 
sales potential for attachments and accessories may be just 
beginning and may include such items as: 

(A) 

(B) 

(C) 
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2 . 

4 . 

5. 

6. 

7 . 

List the advantages of tool kits. 

(A) _ „ _ _ ^ _ 

(B) 

(C) 

Power tools can be advertized in window displays as gifts on 
such occasions as: 

(A) 

(B) 

(C) 

(D) 

A "heavy duty" or "production" type quality drill of any size 
will usually have the following features: 

(A) 

(B) 

(C) 

(D) 
: 

The accessories and attachments contained in a deluxe drill kit 
will likely include the following: 

(A) 

(B) 

(C) + 

(D) 

(E) 

(F) 

The three basic types of electric drill chucks are: 

(A) (C) 

(B) 

The horizontal bench stand holds the drill stationary in such a 
position that the user can perform: 

(A) 

(B) 

(C) 

8. The three parts of a grinder attachment are: 

(A) (C) 

(B) . 
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9. 

10. 

11 

12. 

13. 

14. 

15. 

List the eight most common types of power saw blades. 

(A) (E) 

(B) 

(c) -

(D) 

(P) 

(G) 

(H) 

Hand electric jig saw attachments includes 

(A) (C) 

(B) 

The factors which will determine the time between battery 
recharges on any battery operated tool ares 

(A) 

(B) 

(C) 

The three types of portable electric sanding tools are thes 

(A) (C) 

(B) — — 

Routers are particularly effective for such jobs ass 

(A) ^ (C) ^ 

(B) (D) 

The more common routing bits which are available for different 
cuts ares 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

The factors which have stimulated the sale of power tools are: 

(A) _^ . ^ 

(B) 

(C) 
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16. The stationary circular saw has tlie following operator controls 
or adjustments. 

(A) 

(B) 

(C) ^ 

(D) _ „ ^ ^ ^ 

17 List the major parts of a drill press. 

(A) (C) _ 

(B) _ „ _ _ _ _ _ _ _ _^ __ (D) 

18. The advantages of purchasing a combination tool rather than all 
of the individual tools include the following: 

(a) .̂ 
(B) ^ 

(c) 

(D) 

Matching 

Directions; In the right hand column is a list of items. The left 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terras by placing the letter of the description 
in the blank at the left of the appropriate term, 

_______ 1. Crosscuts in soft wood A. Corabination blade 

2. General rough carpentry use B. Crosscut blade 

3. Cut off on very hard wood C. Flooring blade 

Ripsaw on very hard woods 

5. Reclaimed lumber 

6. Crating or repairing flooring 

7. Finish carpentry work 
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Assignment 
Sheet No. 10 

Covering 
Units 108-110 

LAWN, GARDEN AND FARM TOOLS -- PART I 

With the increased leisure time of the middle and upper class, 
more time is available for the homeowner to work in his yard and 
develop his own "private recreational area" or patio. Every year the 
call of spring brings the.urge to people to get out-of-doors and work 
in their yards. No.matter how small a home or how varied the interests 
of a homeowner, they are nearly all in the market for several items of 
lawn or garden equipment. The area of farm tools should not be over­
looked just because the number of farmers is declining in this day of 
mechanization. 

Sell the customer the idea of doing a better job with the correct 
tools. In order for the hardware salesman to be successful in selling 
lawn, garden, and farm tools, he must know the capabilities and limits 
of his tools and equipment. Helpful suggestions and planned displays 
will help a great deal in completing many sales. Spring will be the 
time of the year when most lawn, garden, and farm tools will be sold. 
In order to have a steady return of satisfied customers, it is as im­
portant to be able to answer their questions concerning tools as it is 
to supply the actual tools. 

This unit will introduce the student to tools used for digging, 
to seeds, fertilizers, and cultivation and garden tools. This material 
should help the student become aware of the wide variation in personal 
preference for the different styles and types of lawn, garden, and 
farm tools. Success in this department will be dependent not only upon 
how well the student becomes acquainted with all aspects of the. lawn 
and garden department in his store, but is also dependent upon how 
well he knows and can serve the needs of the community. 

Assignment; 

1. 
2. 

3. 

4. 

Read the reference listed below. 
Contact either your local County Agent's Office or the 
Extension Division of your State University and obtain 
the latest literature on lawn and garden care. (This 
material is usually free.) 
Prepare a list of lawn grasses and/br mixtures for 
the different types of soils found in your area, and 
list the best soil conditioning methods for each. 
Answer the Questions below and turn in this assignment 
by ;; . 

Reference: 

^« ACHR, Lawn Garden and Farm, pp. 1-15, Chapters I, II and III. 
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Questions s 

True-False 

Directions: Ths following statements are either true or fal^e. If 
the statement is true, draw a circle around the letter "T," If it 
is false, draw a circle around the letter "F." 

T F 1. Because farm population is decreasing each year the sales 
of agricultural hand tools are also decreasing. 

T F 2. S:t.nce the lawn is considered a prestige symbol in suburbia, 
many residents spend hundreds of dollars each year for seeds 
and lawn care tools and supplies. 

T F 3. There is a constantly growing sales potential for tools 
among the rapidly increasing urban and suburban population, 

T F 4. In a city or surburban area the majority of the tools sold 
will be those intended for use with gardens, 

T F 5. The highest quality shovels are made from good quality 
carbon steel. 

T F 6. Quality and construction features for the long handle square 
point shovel and the long handle round point shovel are 
considerably different due to different usage. 

T F 7. It can safely be said that square point shovels have far 
less cutting power than con^arable round point shovels. 

T F 8. The "handle lift" of a shovel is the distance from the 
floor to the handle tip when the back of the blade is flat 
on the floor. 

T F 9. Spades are often sold for post hole digging. 

T F 10. Two-handle post hole diggers are available in several types 
but all have hinged frames which allow a hinge action. 

T F 11. Most post hole augers have wooden grips on a steel handle. 

T F 12. Both the "bow" rake and the "level head" rake have 16 to 
18 teeth. 

T F 13. Since level head rakes are of forged steel construction, 
they are used for heavier work than bow rakes. 

T F 14. The best quality level heac* rakes are tempered to prevent 
breakage near the shank. 

T F 15. The mattock hoc is designed for heavier work than the 
sprouting hoe and has the same type of handle. 
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The rotating action t>f the tines of a gasoline powered tiller 
can pulverize almost any type of soil* 

All cutting tines on gja^oline powered tillers are the same. 

Riding model garden tractors usually have larger motors 
than walking models. 

Garden tractors have attachments available only for snow 
removal and mowing. 

City and suburban areas are now consuming much of the 
fertilizer and seed formerly sold only in rural areas. 

Since 1950 the sale of lawn and garden products has in­
creased exactly four times. 

Almost all hardware stores sell some type of garden or 
c,rass seeds. 

An important reason for selling individual pre-packaged 
garden seeds is the excellent possibility for the sale of 
related lawn and garden tools and materials. 

The sale of packaged seeds from displays requires as much 
knowledge as the sale of hybrid seed. 

The lawn seed business has about reached its peak and is 
not likely to increase significantly.* 

The seed distributors have developed lawn seed mixtures 
which are suitable for the different geographical areas of 
the country. 

Fertilizer can become a big business item but may profitably 
be sold only in a rural or farm market area. 

Pre-mixed and packaged fertilizers wh,ich are suitable for 
most lawn needs are available "off-the-shelf." 

T P 29. Fertilizer-weed control mixtures arp cor-siderably higher 
in cost than fertilizers. 

A lawn-type fertilizer spreader will quickly pay for itself 
by spreading the fertilizer more evenly with less waste. 

The "weeder hoe" has a blade which is usually about 1 3/4" 
in height from the cutting edge. 

The "warren hoe" has a single sharp edge and can be used 
as a cultivating tool or a mortar hoe. 

The "scuffle hoe" is designed for light weeding and only 
comes in a square pattern. 

T 

T 

T 

T 

P 

P 

P 

P 

30. 

3 1 . 

32 , 

33 . 
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T F 34. The three or five prong cultivator has a long handle and 
diamond shaped tines. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. On the average less than per cent of hardware store 
sales come from the garden and farm tool department. 

2. In a city or suburban area the majority of the tools sold will be 
those intended for the care of or 

3. 

4. 

5. 

6. 

7. 

The largest selling shovel type is the 
___̂_,_̂_____̂__̂_̂,̂__̂_̂  point model. 

handle 

The best quality shovels are manufactured from one piece of steel 
by _....._._._____ and the lower quality shovels are manufactured 
by ..___.__...^ the stan^ed parts together before inserting 
the handle. 

Most shovels have handles m?.de from straight grain 
and are approximately inches in length. 

Square point shovels are usually intended for use in handling 
,__̂ _̂ __̂ _̂ ________̂  soil and not for digging. 

Handle length for the "D" handle shovel is usually approximately 
or inches. 

8. The only square pointed shovels designed primarily for digging 
are called . 

9. Scoop shovels are designed primarily for handling of 
or on the farm. 

10. 

11. 

12. 

13. 

14. 

Spading forks have tines and a type handle. 

The push plow has been largely replaced with 
other power equipment. 

and 

The rake is the most popular type rake. 

Walking model garden tractors usually have from 
,̂̂ _̂ _,̂ _̂ ^ horsepower engines. 

to 

Lawn seed mixtures are basically mixed and pre-packaged according 
to the .___^.^._..^__^. - _ _ — . — « — . — _ _ . — . ^^^ ^ ® 

the lawn will receive. 

15. Fertilizers fall into the three general classifications of 
and 



i 
mmmm mmmKm • H ^ 

101 

16. ^ e average la»n requires t«o feedings per year generally near 
____,̂  and again near - • , 

17. Two-v&eel lâ im type seeders can be used for spreading both 

18. 5?he two types of all purpose cultivating hoes are the 
and , both of 

which have a blade inches in width. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of thG itea vSiich will provide the correct answer to complete 
tiie stat^[ient. 

1. 5?he "D" handle shovel will likely sell better in the 
(A) city where flower he^ predominate; (B) rural areas; 
(C) suburban and urban areas; (D) constiniction industry. 

____̂ ^ 2. ^ e isaost effective shovel for hard digging or cutting is 
is a shovel with (A) long handle and high blade lift with 
a square point; (B) long handle, low blade lift and square 
point; (C) "D" handle and round point with low blade lift; 
(D) long handle, low blade lift and round point. 

____^ 3. Shovel handle lengths are measured from the tip of the 
handle to the (A) top of the blade; (B) tip of the blade; 
(C) socket or shock band; (D) first rivet. 

__.̂ ___ 4. "ilhe sale of bulk seed is largely confined to stores serving 
(A) 3rurai or city areas; (B) rural and suburban areas; 
(C) suburban and citry areas; (D) only suburban areas. 

Listing 

Directions; Iiist the it^ss called for in each of the following. 
Select your answers carefully. 

li List the various shovel classifications. 

(B) 

(c) 

(B) 

{E> 

{F> 

(G) 

The three types of shovel shanks are: 

(A) CO , 

(B) 
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3 . 

8, 

List the three categories of lawn-g^rden products which exceed 
one b i l l i o n dol lars in sale^ each year. 

(A) 

(B) 

(C) 

In addition to flower seeds the three basic categories of seeds 
sold by the hardware stores are: 

(A) 

(B) 

(C) 

The disadvantages of selling bulk seeds are that they: 

(A) 

(B) II 

The three types of seeders available for spreading lawn seed are; 

(A) ^ 

(B) 

(c) J : 
The three major plant foods contained in fertilizers are: 

(A) (C) 

(B) .. 

List the short handled tools which areprimarily intended for use 
in confined areas* 

(A) 

(B) 

(C) 

(D) 

(E) 

i 
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Matching 

Directions; In the right hand column is a list of items* The left 
hand column contains descriptive phrases or synonymous- terms. Match 
the description to the terms by placing the letter of the description 
in the blank at the left of the appropriate phrase or description. 

Group I 

1. fastest acting 

2. least likely to "burn" 

3. definitely will burn the lawn 
if applied too liberally 

4. most expensive 

5. most concentrated 

6. can be combined with the 
agents for weed control 

Group II 

1. 4 or 5 tines and 12 inch 
handle 

2. 3 to 5 slightly curved 
tines 

3. blade with three tines 
opposite 

4. blade 2% x 6 inches and 
curved 

5. 3 or 4 tines, 12 inches 
overall 

6. long blade with a "V" notch 
in ends. 

A, organic fertilizer 

B. chemical fertilizer 

A. trowel 

B. fork (short handle) 

Co cultivator (short handle) 

Do hand rake (short handle) 

E. hoe (short handle) 

P. dandelion digger 
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Assignment 
Sheet No. 11 

Covering 
Units 111-114 

LAWN, GARDEN AND FARM TOOLS — PART II 

When many people talk about a "Hardware Store" they are referring 
to a store that sells tools, equipment and materials used on the lawij, 
garden or farm. This unit covers material which includes many of the 
tools used for lawn care, water pumps, farm hardware, and equipment 
used for chemical pest control. 

The student should realize that the more rural his customers are, 
the more probable it will be that his store will carry heavy inventories 
of lawn, garden, and farm tools and supplies. A store doing business 
of this type will need to offer wide selections of merchandise. To do 
a good job of supplying his customers a student should study them and 
their buying habits carefully. The student must be thoroughly familiar 
with the many types, qualities, and features of water pumps and chemical 
spray equipment. A customer who is contemplating the purchase of a 
deep well pump or sprayer will not patronize an establishment whose 
workers are not able to supply him with technical and operative in­
formation. 

This assignment presents material designed to acquaint the student 
with many tools, materials and pieces of equipment, used on the lawn, 
the farm or in garden work. This unit is an introduction to the type 
of information a proficient salesman will need. After doing this 
assignment the student should be more capable of studying and under­
standing the tools and equipment his store sells. In turn, he should 
be able to present knowledgeable information to his customers. 

Assignment; 

1. Read the reference listed below. 
2. Obtain from your county agent's office the latest literature 

on powder and liquid spray methods of insect control and 
fertilizing. 

3. Study the manufacturers literature concerning the various 
items covered in this assignment. 

4. Answer the questions below and turn in this assignment 
by . 

Reference; 

A. ACHR, pp. 15-52, Chapters IV to VII. 

Questions; •; ; . 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "?•" 

T F 1. The average lawn has about the same amount spent per square 
foot each year as the average farm land. 
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2. 

3 . 

4 . 

5 . 

6 . 

7. 

8 . 

9 . 
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T 

T 
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T 
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P 

F 
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1 1 . 

1 2 . 

13 . 

14 . 

15 . 

16 . 

17. 

18. 

19 . 
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The backyard rarely receives much attention compared to the 
front yard. . 

The reel mower is not suitable for itibwing rough lawns or 
grass of greatly varying height. 

The reel mower is the easiest to keep adjusted. 

The reel type mower is the most popular design. 

The electric lawn mower is usually preferred only by people 
with small lawns. 

Power mowers are all essentially of the same quality for a 
given engine or blade size. 

Quality mowers use the motor exhaust to help discharge the 
grass and cuttings. 

Most power mower users are primarily interested in purchas­
ing a mower made by a reputable manufacturer rather than a 
mower with many convenience features which cannot be re­
paired when broken. 

Self-propelled mowers are available in both rotary and reel 
types. 

Riding mowers are not all self-propelled. 

Under-powered riding mowers will likely suffer from short 
engine life and repeated complaints. 

Lawn sweepers are available only in the push type but these 
can be attached or pulled behind self-propelled mowers. 

Wheels can be displayed on convenient manufacturers dis­
plays which are attractive and occupy very little floor 
space. 

Electric hedge trimming attachments powered by electric 
drills are available. 

Electric hedge trimmers have motors which develop 1 H.P. 
or more. 

Lawn rakes and garden rakes have the same general shape and 
tooth length. 

Some models of 2-wheel lawn carts are designed to be 
attached behind power riding mowers and garden tractors. 

One-wheel wheelbarrows which have bodies of both steel 
and wood are available. 
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T F 2 0 . 

T F 2 1 . 

T F 2 2 . 

T F 2 3 . 

T F 2 4 . 

T F 2 5 . 

T F 2 6 . 

T F 2 7 . 

T F 2 8 . 

T F 2 9 . 

T F 3 0 . 

T F 3 1 . 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

3 2 . 

3 3 . 

3 4 . 

3 5 . 

3 6 . 

3 7 . 

Areators have a handy tray which enables the user to add 
weight to push the spikes deeper into the lawn. 

Many suburban homes must be equipped with their own private 
water systems by drilling a well and installing a pump on it. 

"Jet" or "ejector" pumps operate Toy means of a piston 
action. 

The standing water level m a well and the amount of draw 
down both have the same initial reference point. 

The submergence of the pump refers to the amount (in feet) 
of pipe or pump which is below the lowest water level after 
drawdown. 

The "setting" refers to the vertical distance from the 
storage tank to the standing water level. 

It takes 4 horses to consume as much water as one person 
uses when figuring water use for a farm. 

Service pressure and discharge pressure in a water system 
are the same valve. 

Rubber hose is reinforced with one or more layers of 
fabric between the layers of rubber. 

Plastic hose is usually from 7/16" to 1/2" inside diameter. 

A 3/4 inch hose has over 4 times the capacity of a 7/16 
inch hose. 

Industrial hose is usually sold by the foot, but only in 
25 and 50 foot lengths. 

A hose hanger is hung on a wall so it may be used to carry 
the hose into the yard. 

A "flow-through" reel allows the hose to remain attached 
to the faucet with the water turned on while the hose is 
being unreeled for use. 

Flow-through reels are available, in "wall hung" types only. 

The pistol grip nozzle should only be sold for use with 
hose which can stand the "line" water pressure. 

Hand sprinklers are used for small areas where heavy 
pressure is not needed. 

All non-rotating sprinklers or sprayers operate by water 
pressure which creates a fine mist. 
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T F 38. 

T F 39. 

T P 40* 

T P 41. 

T P 42. 

T F 43o 

T P 44. 

T P 45. 

T F 46. 

T P 47. 

T P 48. 

T P 49. 

T P 50. 

T P 51. 

T P 52. 

0? F 53. 

T P 54. 

T P 55, 

PlasticJ sprinkler hose comes in lengths of 30 feet or longer. 

The four types of "self**powexed" sprinkiej^ heads are all 
operated by air pressiire* 

The "best" of the new chemical weed-pest controls only 
require two to three applications. 

Most chemicals have been developed to the point where they 
are no longer of a poisonous nature. 

Manufacturers recommendations must be followed religiously 
in suggesting chemicals for the home gardner to use.in weed 
or plant disease control. 

Chemicals are available to control only the soft shell 
insects. 

A homeowner will readily spend a large sum of money to keep 
an attractive lawn looking its best. 

The dry chemicals leave no visual residue after application 
if properly applied and they can be more effectively con­
trolled when applied in the wind. 

Aerosol cans of liquid plant chemicals are becoming so 
efficient they can be used for large areas. 

The continuous hand sprayer has a liquid capacity ranging 
from 20 oz. to three quarts. 

Slide pump sprayers are made only in "continuous acting" 
types. 

A pressure of 180 lbs. can spray liquid 20 to 25 feet. 

Hose nozzle sprayers lack the ability to accurately place 
the solution when compared to other types of sprayers. 

Plunger dusters hold only 1/2 lb. of pesticide. 

The National Sprayer and Duster Association makes recommen­
dations for sprayer and duster applications. 

Although labeled as poisonous, most dusting chemicals do 
not require careful handling if they are not allowed to get 
wet. 

A hand type continuous sprayer is not recommended for use 
inside the house. 

In the type of chain in which the links are made without 
welding, only flat stock is used from which the links are 
stamped and folded. 
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T F 56. Twist link welded chain is as popular as straight link 
welded chain. 

T P 57. Chain display racks tend to increase impulse buying if well 
located. 

T F 58. Swivel repair links, when properly applied, are as strong 
as an unbroken link in the chain. 

T F 59. Ready-cut chain is uneconomical since most users want 
special lengths. 

T F 60. 

T F 61. 

T F 62. 

Pre-packaged rope units only come in multiple 100 feet 
lengths which can be separated for individual sales. 

Coils of rope are marked at 10 foot intervals and are 
available only in coils of 2000 feet length. 

In farm fencing the bars may be closer together at the 
bottom than the top. 

T P 63. Barbed wire is only made with two sharp points on the barb. 

T P 64. Electrical fence controls are designed to electrify an 
entire multiple strand permanent farm fence. 

T F 65. Fence stretchers are designed for two-man operation. 

T F 66. A 16 X 10 mesh is the most popular size for screen wire. 

T P 67. Shade screening is made from thin sheets of aluminum. 

T F 68, Wrist type gloves have a long open cuff. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The two basic cutting actions of lawn mowers are _ _ _ _ _ _ _ ^ 
and which is always power driven. 

2. A mower attachment used to shred leaves and weeds for compost is 
the att achment. 

3. 

4. 

The three methods of powering mowers are: 
is the most popular, _ _ _ _ _ _ _ _ _ _ and 

, which 

5. 

Lawn experts and discriminating homeowners prefer the 
_̂^̂____̂ _̂̂__̂__̂__̂_̂ _̂_̂  type ___________ cutting action lawn mower fo 
for the professional quality lawn care. 

The main disadvantage of the electric lawn mower is the 
which restricts its area of use. 
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6. The two basic categories of gasp^Xine engines used to drive lawn 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

mowers are 111 -111. I I H •*. tU and 

A crankcase which holds the lubricating oil is always present 
on ^ gasoline engines. 

Oil and gasoline are mixed together for use in a ___^ r 
. . engine. 

A self-propelled mower engine must provide the power to drive the 
• and the . 

During the manufacture of the mower, quality control is much more 
important for a ___________ -«.-..------.-.--_—. niower than for a 
push type mower. 

A yard and garden tractor can be used for _______^___ 
^ , _̂  and many other tasks by adding 
attachments. 
Lawn sweepers usually have a hopper capacity of bushels . 

I ITTI I V" belts are used widely on machines and units 
around the home and come in A, B and C widths. 

Hand type hedge shears have a scissor type cutting action with 
blades . inches to _____ inches in length. 

The most popular models of electric hedge shears have a blade 
length of inches or over and operate at approximately 
__,̂̂_,̂,.______̂  strokes pier minute. 

The battery powered hedge. trimmers are capable of trimming a 
^6^9® — - _ _ . f®®*̂  ^^ length on the top and both sides before 
recharging is necessary. 

Lopping shears are designed for . and trimming with 
handles ^ to inches in length for cutting heavjr 
growth. 
Hand type pruning shears have blades from 
inches in length. 

Weed whips are recommended when cutting tall 
and ___________ on rough ground. 

Lawn rollers usually consist of a large drum _ 
in diameter which can be filled with" 

to 

to 

to provide the necessary weight. 

Pumps for "shallow" wells are built to raise water up to 
feet. 
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22. Average pvmp discharge pressure is usually ______ lbs. 

23. A properly designed puE:^ set up should have enough capacity so 
that it does not need to operate more than the equivalent of 
_̂________ hours per day. 

24. "Drawdo\fli" refers t o the difference between the 
level and the level with the 
pun^) operating. 

25. The material from v^ich the largest -^ootage of garden hose made 
today is _________________ or . 

26. Garden hose is ordinarily sold in foot and foot 
lengths. 

27. Hose reel carts have a capacity of _______ feet of garden hose. 

28. High quality nozzles are made of . 

29. Soil soakers are usually made of and are used 
vdiere water must not be applied V D the foliage. 

30. Underground sprinkler systems ar^ used primarily on • 
and _. 

31. A root irrigator consists of a which can be 
inserted near the roots of a large plant to force water into the 
soil to water the tree roots. 

32. Knapsack and Compressed Air Sprayers both have capacities of up 
^® _ _ _ gallons. 

33. The type dusters provide a continuous flo\/ of 
dust from one or two c Tets. 

34. dusters are especially suited for treating 
individual plants and small trees. 

35. The two basic types of chains are and 
lixik type. !MMra»aeaK^ 

36. Sash chain is the common name for 

must lay flat. 
and is especially suited for use where the chain 

37. __̂  .».„.«««̂  ^ chain is made by 
forming or knotting wire into lixiks and is suitable for many 
ordinary jobs. 

38. Eeavy-duty chain with great tensile strength is made with 

39. The advantage of twist link chain is that during use the slight 
twist in the liiiks tends to prevent ___^ and 
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40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

Chain, hooks are usually attached to chainî  by the use of a 

Snaps are available in both 
end types. 

Most rope displays carry rope from 
diameter. 

Twine is made from sisal, 

and 

to m 

and 

Fencing is classified into two categories according to whether it 
will be used for . or needs. 

Double loop ornamental fencing is both tighter and more ornamental 
than ' ' fencing. 

Chain link and • ^ 
popular for public areas because of its 

fencing is more 
and 

Farm fencing is manufactured in heights of ̂  to .__^ 

Barbed wire is made with _ _ ^ or gauge strands. 

Poultry netting comes in mesh sizes of 
heights up to ...____^ feet. 

Hardware cloth is available, in ___...._ 
and rolls of _ _ _ ^ foot length. 

to and 

to foot widths 

Glass siibstitutes are sometimes made from plastic coating over 
or _,!! mesh. 
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Better quality gloves (work) are made from 

Listing 

Directions; List the items called for in each of the following. 
Select your aiifswers carefully. 

1. List the two main types of lawn edgers. 

( A ) •" •• • .' • < B ) • • 

2. Battery powered edgers and shears have the following basic 
advantages: 

(A) ' . 

(B) 

(C) 
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3. The electric hedge shear is very suitable for use by the homeowner 
and also: 

4. 

5. 

7. 

8. 

9. 

(A) 

(B) 

(C) 

List the two categories which include ail punrps. 

(A) (B) 

The four basic questions which must be answered before the proper 
pump can be selected are: 

(A) 

(B) 

(C) 

(D) 

6. When figuring the "total head," list the factors which must be 
considered. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

List the common types of hose clan5>s and repair connectors. 

(A) (C) 

(B) (D) 

The four types of self-directing sprinklers are: 

(A) (C) 

(B) (D) 

List the factors needed to decide how economical one method of 
chemical weed-pest control is compared to a foinaer method. 

(A> 

(B) 
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10. 

11, 

12. 

1 3 . 

14, 

15, 

L i s t t h e o b j e c t i o n s t o l i q u i d chemi c a l mixt i ires . 

(A) 

(B) 

CO _„ 

All sprayers and dusters consist of the following basic parts 

(A) 

(B) 

(C) 

List the most, popular types of hand liquid sprayers. 

CA) (D) 

(B) 

(C) 

(E) 

(F) 

Self--contained dusters fall into three general types: 

(A) (C> 

(B) 

For frait trees 1 to 5 feet in height, the sprayers or dusters 
îSiich are reco^gnonded by the National Sprayer and Duster 
Association are: 

(A) 

(B) 

CC) 

CD) 

R^^^ir l i n i ^ are g e n e r a l l y groi^ted a s fo l lows; 

CA) ccy ^ 

CB) 

16. Screen wire is made froa: 

CA) 

CB) 

(C) . 

CD) „ 

1 
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Matchincf 

Directions; In the right hand column is a list of items. The left 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term. 

Group I 

lo swivel head for flat or 
vertical work 

2. one fixed and one movable 
blade 

3. hollow ground blades 

4. scissor action-multiple blade 

5. similar to sheep shears 

6. top handle moves vertically 

7. blades can be locked together 

8. clutch protected motor 

9» should only be used for 
lightest trimming 

10, easiest operation—least effort 

11. 6" width self-shai^ening blades 

Group II 

1. common chickweed 

_̂_̂____ 2 • thistle 

3• dock 

4. spotted spurge 

5. burckhom plantin 

6• dandelion 

7. mouse ear chiclcweed 

A. hand trimmer 

B. scissor type trimmer 

C. draw-cut type trimmer 

E, 

electric trimmer 

heavy-duty electric 
trimmer 

A. easy to kill variety 

B« hard to kill variety 

8. oxalis 
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Assignment 
Sheet No. 12 

Covering 
Units 115-116 

SPORTING GOODS — PART I 

The sale of sporting goods is usually surrounded by a pleasant 
atmosphere. Now days hunting and fishing is thought of as a leisure 
time activity. Certainly you will take pride in and find great 
satisfaction in helping people to enjoy themselves. 

Remember, the longer you work in a sporting goods department, 
the more effective you v/ill become, both in sales and in passing on 
helpful "hints". The finer details of knov/ledge about hunting and 
fishing require years of actual experience to master. You, as a 
salesperson, might need to substitute some reading at first to suppli-
ment personal experience. 

This assignment is designed to give the learner a basic knov/ledge 
of the better known phases of sporting goods so he may serve his 
customers more confidently. 

Assignment; 

1. Read the reference listed belov/. 
2. Prepare a paper, not over one page, fully explaining how 

the "gauge" of a shot gim is determined. Be sure to in­
clude in the explanation information to show understanding 
of gauges. Cover the 410 gauge in your paper, too. 

3. Answer the questions below and turn in this assignment 
by . 

Reference; 

A. Advanced Course in Hardware Retailing. Unit 9, "Sporting 
Goods", pp. Intro-37. 

Questions; 

True-False 

Directions; The follov/ihg statements are either true or false. If 
the statement is true, drav; a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Sporting goods departments in hardware stores are becoming 
more important v/ith the increase of leisure time and 
income for the average worker. 

T F 2. The sale of sporting goods is most usually confined to men 

T F 3. Many men look upon relaxation as a form of therapy. 

T F 4. Most Americans do not have to be concerned with the over­
weight problem. 
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T F 

T F 

T F 

5. 

7. 

A full line of merchandise is required to attract sports 
men to this department. 

Low quality sporting goods is v/here the retailer makes 
big profits. 

Your sporting goods displays should create a proper rustic, 
outdoors mood. 

Hunting licenses yield- no profit and render no significant 
benefit to the retailer for selling them. 

Unit of gauge measurement is based on the number of shot 
in the shell a shot,gun .uses. 

A 410 shot gun is actually a 67 gauge. 

Most shot patterns of the same type shotgun•shells, will be 
the same. 

T F 12. Hunters use different degrees of choke boring to control 
shot patterns. 

T F 13. For greater shot spread, it is best to cut off your shot­
gun barrel. 

T 

T 

T 

T 

F 

F 

F 

F 

8 . 

9 . 

1 0 , 

11* 

T F 14 

T F 15. 

T F 

T F 

»n 

T F 

T F 

T F 

T F 

16. 

17. 

T F 18. 

T F 19. 

20. 

21. 

T F 22. 

23. 

24. 

For best results a shooter should add his ov/n recoil pad 
to his gun. 

Most hunters consider the large shell capacity of the 
pump shot gun a desirable feature. 

The auto-loader shot gun is a true automatic. 

Lever action .22 rifles are better suited for left rather 
than right-handed shooters. 

Auto-loader .22 rifles require more attention and mainte­
nance than other .22*s. 

Many hunters feel the pump action rifle is the fastest 
manually operated big game rifle. 

The rim fire cartridge is most popular of rifle ammunition. 

A #2 shot is much smaller than the #12 shot. 

Most hunters find it easy to slcillfully imitate the call of 
a duck with a plastic or wood caller. 

Bait casting rods are used mostly for still fishing. 

When spin casting one can use a lighter tackle than possible 
with a regular casting rod. 
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25. Fly rods were originally designed for casting of bass 
bugs and lightweight metal spinners. 

26. The more experienced fisherman, v/hen fly casting, reels 
his catch in rapidly. 

27. Lighter type salt v/ater fishing is frequently done with 
fresh water equipment. 

28. Casting reels are used primarily for game fishing. 

29. Most of today's fishing reels have to be reeled in v/ith the 
left hand, 

30. Single action reels are usually double geared. 

31. A wet linin line is stronger than a dry one. 

32. Wet flys are used for fishing on the surface of a lake. 

33. Better tackle boxes have one or more trays hinged to lift 
as the box lid is opened. 

Completion 

Directions; Fill in the blank(s) in each statement v;ith the word(s) 
required to complete the sentence correctly. 

1. In this study, sporting goods are classified as those items 
used in games. 

2. Some men are not so much interested in what high cost sporting 
equipment will do but the it v/ill make on fellow 
club members. 

3. 

4, 

5. 

6. 

7, 

8, 

To compete successfully in attracting sportsmen to your store 
for sporting goods, your merchandise has to be 
and ^ promoted. 

To do an effective job of selling guns, one must 
guns. 

Shot pattern is the 
given yardage. 

of shot pellets at any 

Full choke boring is meant to be used for 
: shooting. 

Longer barrels permit more shooting. 

The type shotgun stock needed by a customer depends on his 
and • 
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9. The ,22, by far the raost popular rifle, is 
and to maintain. 

10. 

11. 

12. 

13. 

14, 

The bolt of bolt action rifles is manually operated for 
^ , _ ^ » and 

weight 

the 
cartridge• 

Pistol and revolver sales are regulated by 

15 

20. 

21. 

22. 

24. 

25, 

26, 

A newly developed handgun for target shooting will continuously 
place accurate shots beyond yards. 

The gas gun, operating on a CO2 cartridge, can fire from 
to . shots per cartridge. 

In either rim fire or center fire cartridges or shotgun shells, 
the _.̂  performs the function of firing the 
ammunition powder. 

The drams of pov/der in the total charge of a shell determines 
its , 

16, Shot size is determined by the type 
plans. 

the shooter 

17, The sighting device of a telescopic sight is called a 

18, Anyone who purchases a good gun should also be a prospect for 

19. Lower quality duck decoys are made from 

The better quality hunting knives have light weight blades from 
to _________ inches long. 

The most important parts of any fisherman's gear for a fishing 
trip will be a and . 

Salt water spinning rods range in length from 
feet. 

to 

23, Salt water rods v/ill generally be 
water rods. 

than fresh 

To avoid winding a fly line in small coils, the fly reel should 
be a spool type. 

For removing sand and grit from a reel v/hile fishing, it is neces­
sary that the reel have quick features. 

A casting line serves as a 
and his bait. 

between the angler 
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27. The pound test of a line indicates it. v/ill withstand that number 
of pounds strain in a pull. 

Multiple-Choice 

Directionss In the space at the left of each statement, write the 
letter of the item v/hich v/ill provide the correct answer to complete 
the statement. 

_____ 1. (A) Status seekers? (B) Men looking for relaxation? 
(C) True lovers of sports are considered the best all 
around sporting goods customers, 

2. VJhen a gun operator has to v/ork a mechanism to load a 
new shell into the chamber after each shot, the gun is 
(A) a manual? (B) a semi-automatic? (c) an automatic. 

3. Choke is the partial constriction of the (A) receiver 
end? (B) muzzel end? (c) extractor end of a shotgun 
barrel. 

4. A shotgun shell fired with modified choke would project 
(A) 70? (B) 60? (C) 40 per cent of its shot pellets inside 
a 30 inch circle. 

5. In hunting turkey, fox, and ducks, a (A) full choke? 
(B) modified choke? (C) improved cylinder is recommended, 

6, Most single shot shot guns are of the (A) lever cction? 
(B) magazine load? (C) break-open type, 

7. Bolt action shot guns are best for (A) trap shooting? 
(B) fast field shooting? (c) beginners. 

8. Automatic pistols are (A) magazine loaded? (B) bolt 
action loaded? (c) gas loaded. 

^___ 9. Almost all fishing rods, tubular or solid, are made of 
(A) bamboo? (B) steel? (C) glass. 

10. Most reel handle grips are made of (A) plastic? 
(B) hard-rubber? (C) cork. 

11. (A) Boat rods? (B) Surf rods? (C) Big game rods are used 
for deep sea trolling for marlin, tuna, and sail fish. 

Listing 

Directionss List the items called for in each of the following. 
Select your answers carefully. 

1. List four sources of display ideass 

(A) 

(B) 

(C) 

(D) 
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2 , 

A 

5. 

6. 

7. 

List eleven ideas in promoting a sporting goods department; 

(A) i^ :_______„ 

(B) 

(c) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

(J) 

(K) 

3 . L is t the five v;ell-lcnown shotgun gauges: 

(A) 

(B) 

(C) 

(D) 

(E) 

List the two styles of double barrel shot guns: 

(A) : (B) 

List the two basic rifle types: 

(A) (B) 

List the three type magazines found on lever action rifles: 

(A) • (C) 

(B) 

List the four pistol and revolver calibers, telling which one 
is best for target practice and which two are used mostly for 
protection: 

Caliber Use 

(A) 

(B) 

Caliber 

(c) 

(D) 

Use 

; 

m 
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8, List the four advantages of the nev; steel and plastic shotgun shel? 

(A) 

(B) ^ ^ 

(c) : 

(D) 

9. List the four rod and reel classifications; 

(A) 

(B) 

(C) 

.. (D) 

10, List the tv/o types of fresh water spin casting rods 

(A) ^ 

(B) 

11. List the four basic types of fishing reelss 

(A) (C) 

(B) (D) 

12. List four desirable features of a spinning reel: 

(A) (C) 

(B) (D) 

13. List the four types of fj.y lines: 

(A) (C) 

(B) (D) 

14. List the three types of plug lures or bait casting lures 

(A) (B) (C) 
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Assignment Covering 
Sheet ^o. 13 Units 117-119 

SPOR'nrIG GOODS — PART II 

One does not have to know how to play basketball or baseball to 
sell equipment for the two spirts, but it certainly would help! 
The next best thing in increasing sales effectiveness would he to 
"know your merchandise," 

^^en customers come in to buy sporting goods such as a baseball, 
boxing gloves, even a flashlight for "snipe" hunting, the sales person 
should bfc able to adequately match his merchandise according to their 
needs and their budget. Seme people want quality and never question 
price. Others let the price factor determine the q» riity they 
receive and want all they can get for a certain amount of money. 

This lesson is geared toward helping the student understand the 
maaning of "quality" sporting goods. He should learn to judge which 
cquipcaent is best for a certain use. 

Assignments 

1. Read the reference listed belov/. 
2. Answer the questions below and turn in this assignment 

by . 

Reference; 

A. Advanced Course in Hardware Retailing. Unit 9, "Sporting 
Goods", pp. 38-54. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is falsea draw a circle around"the letter "F." 

T F 1. Many hardware stores promote complete sets of basketball 
equipnent as backyard practice sets. 

T F 2. Volley balls are approximately the same size and weight as 
basketballs. 

T F 3. Quite often the sale of one football helmet will lead to 
the sale of another. 

T F 4. Shoulder pads offer good protection for boys during a 
backyard football game. 

vn F 5. The design of a catcher's mitt varies considerably. 

F 6. A baseball is larger and softer than a Softball. 
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T F 7. A Softball bat is longer and more slender than a baseball 
bat. 

T F 

T F 

T F 

8. 

9. 

10. 

T F 11. 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

T P 19. 

A Softball glove is very similar to a baseball glove, but 
has more padding. 

Low quality catcher'c mitts have felt padding. 

The wire or magnesium frame type Softball catcher's mask 
is much lighter than the baseball type. 

A woman's sand iron golf club is the same length as the 
woman's number 9 iron. 

Golf bags are generally designed to carry only ten clubs. 

Most hardware retailers feel that flashlights are truly 
sporting goods. 

The uses of a flashlight are very limited. 

Dry batteries contain no moisture and should be stored in 
a cool place. 

The zinc container of a dry battery not only serves as the 
protective covering but also acts as a fuel. 

Flashlight batteries today have a shorter life than those 
of a few years agoc 

Of necessity today, at the very first signs of weakening, 
batteries have to be remov'̂ ed to prevent corrosion. 

The popular six volt sportsman lantern battery can he 
used underwater. 

T. F 20. The flashlight is made for much rougher treatment than the 
sportsman light. 

T F 21. The heavy duty industrial flashlight is practically 
unbreakable. 

T P 22. A marine lantern is completely waterproof end resistant to 
salt water corrosion. 

T F 23. A two cell flashlight requires a tv;o volt bulb. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A basketball should be inches in diameter. 
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2. 

3. 

Basketball shoes should be made with canv̂ as tops and have rubber 
soles with quality. 

For inflating basketballs and volleyballs, a hand type 
__^ is handy e 

Punching bags are usually made of 
seams. 

with 

5. Football pants should be made with .-___ 
material with .«_„. padding on the inside 

6, Fielder's gloves come in 
for or 

or 
handed fielders, 

finger types, made 

7. The quality of leather in a baseman's mitt is determined by the 
^_________________ of the mitt. 

8. Only catcher's masks v/ith 
approval should be carried in the junior size group. 

9. Baseball bats are listed according to their 
, and , 

10, Baseball bats will vary in length from 
inches. 

to 

11, Tennis balls made of nylon and web fabric, have a 
cover. 

12. Quality tennis balls are shipped in 
cans. 

sealed 

13» A racket press is designed to hold a tennis racket under pressure 
to prevent its . 

14. Golf clubs are classified as and 

15, The most popular of golf club sets is of the 
variety, 

piece set 

16. Improper storage of a flashlight battejry can result in 
lived batteries. 

17. Usable energy in the form of electricity is created within a 
dry battery through a reaction. 

18. The zinc covering of a dry battery acts as a 
pole, 

19. E lec tr i ca l current f fov/ing through a lamp heats the 
„ „ _ "ontil i t glows. 
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I 

20, Batteries are xeprt frt̂ sb over a long period of time by a steel, 
.̂  . case, 

21 e i-^st b a t t e r i e s XB t h e laeaw duty eatecjory develop v o l t s 
of pcKyer« 

22 , To f i t a o s t ba t te rv ' operated lan te rns^ t h e s i x v o l t l a n t e r n 
b a t t e r y i s ssa-̂ e „__„_^ ^__ sliap^Kl. 

23« Diarisig tl ie pjjst few vears -the 
b a s developed a l a r g e esarket xr^r t h e smal ler type ba t t e ry» 

24» Sportssi^ii laaiienas a r e designed for use ^naer normal 
• •_• .. aiiid . c o n d i t i o n s , 

25 e "fifhe h e a d l i g h t type of b a t t e r y l i g h t i s popiiil.3r v/ith workers v;ho 
need t o keep ____^ __, »-.«__.=.« f ree , 

l i ^ t i p l e - C h o i c e 

Birect ioBS s Jn t h e space a t t h e l e f t of each statement^ w r i t e t he 
l e t t e r of t h e ltes5 ^^lich m i l provide t h e corxect aas^'er t o complete 
t h e stat-sssenfco 

_ — _ ! • ]^3st o f f i c i a l s i s e b a s k e t b a l l s a r e made of (A) l e a the r? 
(B) rub^^eir? (Cl p l a s t i c , 

.-.-—.-— 2 , Q?2Sllty f o o t b a l l s a r e Eiade of (&} p l a s t i c ? (B) riibber? 
CC} l e a t h e r «> 

3 , ThB loi^est qssali t i ' b a s e b a l l s a r e covered wi th (A) rs^ber i 
CB) r o b b e r i ^ m fabr ic? ic) l e a t h e r , 

4 , Q'oality ll:s3seball 'bats a r e Etade of (A) ashi (B) walnut ; 
Cc| h ickory ^^od . 

5o Ooality tenisis rackets have (A) leather? (B) rubber? 
(C) "soodeu grip handles, 

6c ^ sta^zidard ss^ssiil̂ r 7 go l f cliib i r o n i s (A) 38; (B) 37; 
{C} 36 iBches i n leE.gth, 

7* H i ^ q u a l i t y go l f b a l l s have (A) robber? (B) l iq i i id ; 
p l a s t i c cen te r s* 

8a, 'Ihe b e s t p l ace t o d i sp lay f l a s h l i g h t s i s (A) i n t he 
spo r t ing gcx^ds departsisBt? (B) near t he automobile 
accessor ies? Cc) no t cejctain, 

9» TUB {A} zlna cover ing; (B} p a s t e f i l l e r ; (C) carbon rod 
c o l l e c t s dry b a t t e r y e l e c t r i c a l cisrrent and makes i t 
a v a i l a b l e t o an ou t s ide c i rc iE l t , 
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10, 

11. 

(A) Regular; (B) Heavy duty ignition? (C) hot shot 
batteries account for the majority of dry battery sales, 

The ignition dry cell was prinarily designed to be used 
(A) in automobiles? (B) in lanterns? (C) for rural 
telephones o 

_ _ _ 12. Flashlights are classified according to the (A) number 
of batteries required? (B) size of the bulb? {€} the 
type of the batteries ^sed« 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the component parts of a Tether Ball sets 

(a) 
(B) i (D; 

List the three categories of boxing glovess 

(A) _ _ _ _ _ _ _ _ CB) _ _ _ _ _ _ _ (C) 

List three uses for the penlight battery: 

C^) (c) _____ 

CB) ^ 
4. List three primary uses of the hot shot batteries; 

(A) .̂  ^ (C) 
*«^at^*MiHWB^OCiM 

(B) 
mam^mafrt •!! II Km-

I i 
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Assignment 
Sheet Ho, 14 

Covering 
Units 120-122 

RSCRjJlATIONAL EQUIPIIEHT 

In the past fev/ years outside living has expanded from that of 
fishing and hunting on to cooking, eating and sleeping under the open 
sky. Equipment for the nev; leisure past-time extends from portable 
refrigerators to barbeque ovens. All work and no play is not the 
practice of children or adults in this modern day of leisure living. 

This lesson will v/idcn the student's knowledge about camp 
stoves, lanterns, grills, ice chests, vacuum bottles, boats, motors, 
recreational games, and toys for children. These items can be sold 
effectively in hardware stores if the salesperson has the "know how," 

The student should obtain inforruation from this lesson to help 
him recommend recreation equipment to his customers. This lesson 
will help him to be more effective as a salesperson with needed 
"knov; how" rather than being just an "order taker." 

Assignment: 

1. 
2. 

Read the reference listed belov;. 
In not more than one page, list advantages and disadvantages 
of the charcoal, gasoline, and propane camp stoves you might 
point out in helping a customer decide which type he should 
buy. 
Ansv/er the questions below and turn in the assignment 
by . 

Reference; 

A, Advanced Course in Hardware Retailing, Unit 10, "Recreational 
Equipment," pp. 1-32, 

Questions; 

True-False 

Directions; The follov/ing statements are either true or false. If 
the statement is true, drav; a circle around the letter "T." If it 
is false, draw a circle around the letter "F," 

T F 

T F 

F 

la Outdoor living has become an established way of life in 
our country. 

2. Quite often it is easier to sell things that customers 
want but do not need rather than V7hafc they actually need, 

3. In the spring, retailers have to create customer desire 
for more outdoor living items. 
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i 

i T 

ii 
!i 

1̂ T 
I 1 

F 

F 

F 

F 

T F 

T F 

4. National advertising has little or no effect on creating 
demand for items in any one area. 

5. The power of demonstration is very important in selling 
outdoor living merchandise. 

6. Women do most of the outdoor cooking. 

7. Only people in the warmer climate, such as "down south" 
prefer charcoal cooking, 

8» Rotisseries are usually standard equipment on most deluxe 
portable grills, 

9. The briquet form of charcoal is more ej^ensive than the 
regular form and v/ill not burn as long. 

T F 10. Caps, aprons, and gloves not only add color to cook-outs 
but they are good protection against grease and cooking 
stains. 

T F 11. The folding chair is the most popular type of outdoor 
furniture. 

T F 12. The plastic covered chaise lounge is most popular because 
it can withstand bad v;eather. 

T F 13. 

T 

T 
1 

T 

T 
1 

! 

! ^ 

1 

T 

1 

T 

T 

F 

F 

F 

F 

F 

F 

P 

F 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

19.. 

2 0 . 

2 1 . 

T F 22. 

Three point hammocks ?iave tv/o suspension points at the 
head and are the more stable of the two types made. 

A camper's tent is light weight and easy to carry. 

Aluminum treating a tent fabric can reduce the inside 
temperature up ..to 15 degrees. 

Pup tents are designed for protecting three or four people 
while sleeping. 

Camp stools and chairs offer some of the comforts of home 
on a camping trip. 

Sleeping bags will provide sleeping comfort only under 
ideal weather conditions. 

Suction cups hold car utility racks secure in such a way 
that there is no danger of slippage. 

Propane camp stoves can be purchased in either one or 
two burner stylos. 

Charcoal camp stoves are lightv/eight and very convenient 
for camping trips, 

A gasoline camp lantern requires a special type fuel 
for its operation. 
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T 

T 

T 

T 

F 

F 

F 

F 

F 
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2 4 . 

2 5 . 

2 6 . 

2 7 . 

T F 

T 

T 

P 

F 
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In most areas, the pint size vacuum bottle is most popular 

Most hardware stores v/ill eiqjcrience sales with the small 
fishing and towing type boats. 

The three to five horsepower model outboard motors v/eighs 
about 17 pounds. 

Marine paint displays should be separated from regular 
paint lines for greater impulse sales. 

Boat hardware should be galvanised for longer life around 
salt water. 

28. Snorkel masks permit the sivimmer to breathe underwater 
by means of a self-contained air supply. 

29. A k%pok boat cushion serves as a life preserver also. 

30. The walker stroller is very convenient for mothers with 
small babies on shopping trips. 

31. Better quality gym sets are made of heavy tubular steel. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Many manufacturers of quality mercî andise provide advertising 
designed to create desire for their products. 

2. In offering terms on large items, it is a good idea to price 
the merchandise according to hov/ much it vJill cost the customer 
per . 

3. h permanent outdoor grill is usually made of or 

4. Deluxe portable grills are usually made of 
.^t .1 or 

5. Medium range grills will average 
in price. 

to dollars 

6* Grill covers are made from 
fabric. 

or 

7. The cast iron hibachi charcoal gril is patterned after the 
grille 

8. Grill brushes can be used to clean grill tops by using the 
_______________ on one side and a brush usually made of 

on the other. 
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9. The popularity of patios has brought in a nev/ market in patio 

10. 

11. 

13. 

14. 

15. 

16. 

17. 

The seat and back of patio chairs provides the user 
, and . 

Quality picnic tables and benches are made of solid 

Inexpensive picnic tables and benches are made of solid 
, stained to look lil̂ e higher quality v.»ood. 

Lav7n torches burning helps to drive away injects. 

The average retail hardv/are store usually carries only tents of 
the and type. 

The house-type tent has a base usually about by 
feet. 

A portable electric refrigerator weighs only about 
pounds and v/ill hold up to pounds of food. 

Ice chests, kept cold v/ith crushed ice or ice cubes in the 
chest, are made of , ̂  , and 

18. Picnic jugs, of the vacuum type, can keep food 
for hours. 

or 

19. 

20. 

Picnic baskets usually have enough plates, cups and saucers for 
from to people. 

The most popular size boat sold through hardware stores is from 
to feet in length. 

For general trolling purposes, a 
all that is needed. 

horsepower motor is 

22. Most 3 to 1 gear ratio trailer wenches are capable of handling 
loads up to pounds. 

23. Most aluminum or steel frame boat seats are of the 
type. 

24. The better type swim goggles have water-tight rubber frames 
with lenses. 

25. Most popular wood or fiberglas water skies vary in length from 
to feet. 

26. The model preserver can be worn at all times. 
either in the boat or in the water 
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27, The size of a bicycle is determined by the 
the . 

28, The most popular size bicycle is the adult 

29, Velcipedes are often called 

of 

inch size 

30. The most popular models of juvenile automobiles are the 
, the __, and the car. 

31. The rigid frame type wading pool is built to hold up to 
. gallons of v/ater. 

32. During the past few years the trend ii. toys has been tov/ard 
and operated types. 

Multiple-Choice 

Pii.actions; In the space at the left of each statement, write the 
lettei. of the item which V7ill provide the correct answer to complete 
the state.̂ ent. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Ou'w»!'oor living merchandise displays should be (A) scattered? 
(B) gxvrnped? (C) small. 

The (A) delu..''=» grill? (B) hibachi grill? (C) propane grill 
offers the eas^ *̂5t of charcoal cooking. 

(A) Electricity? (B; Newspaper? (C) Fluid is used in the 
funnel type starter to qet charcoal ignited. 

The (A) house-type tent? U") camper's tent? (C) pup tent 
usually have zippered doors *Tid nylon screen windows. 

(A) Low priced? (B) Medium pricê i? (c) Deluxe higher 
priced air mattresses are made wi.h two layers of water­
proof cloth and two layers of rubbt^. 

Camping and picnic supplies are consic ̂red as (A) a 
"necessity"? (B) an "only for the rich' (C) an impulse 
variety of merchandise by hardv/are retâ . ers. 

(A) Plyv/ood? (B) Aluminum? (C) Fiberglas ôats are the 
lowest in purchase price. 

(A) Plywood? (B) Aluminum? (C) Fiberglas. l:';.ats are 
designed for use with powerful motors at ve y high speeds. 

Outboard motors are rated according to thei; (A) size? 
(B) horsepower? (C) spef=>d. 

Water skiers require (A) 3 to 5 horsepower? (B) 12 to 25 
horsepower? (C) electric trolling motors fcr their sport. 
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N 

11. Quality canoe paddles are made from (A) hickory? (B) oak? 
(c) laminated wood. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully, 

1. List three extra features one might expect to find on a deluxe 
grill. 

2. 

(A) 

(B) 

(C) 

List the three types of charcoal starters. 

(A) (C) 

(B) 

3. List the three parts of a "fire tool set". 

(A) (C) 

(B) _ : 

4. List the three basic fuels used to fire camp stoves. 

(A) (C) 

(B) . 

5. List the three categories of camp lanterns. 

(A) : (c) 

(B) 

6. List component parts of a picnic set. 

(A) (C) 

(B) 

7. List two reasons many retailers do not handle boats. 

(A) ^ . 

(B) : 
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8, List three materials most boats are made of. 

(A) (C) 

(B) [ 
9, List the three types of ski ropes and give the obvious advantage 

of each. 

(A) 

(B) . 

, (C) ' 

10, List five types of recreational game sets stocked by most 
hardware retailers.. 

(A) 

(B) 

(C) 

(D) 

(E) 
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€ssi a c o s t fflh-tariTT^ b a s i s . 
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T F 24 . ^ l e u s e of sisipstsndard p a i n t isay e v ^ i t u a l l y c o s t many t imes 
^viiiat i t saves. 

T F 2 5 . ^ jod <OTB2ality psiiEt w i l l u s u a l l y l a s t twice as long as poor 
(ggalifcy piaint . 

T F 26 . SSES tesmi " la tes" ' i s Tery cxjnfusing and r o f e r s t o a groi]^ 
of p a i s t s us ing s y n t h e t i c o i l v e h i c l e . 

^ F 27 . ^ l e cusf-ffTTTrer f^^^^"^.^ al^rays b e allo«red t o make up h i s mind 
OS& pai i s t in^ m e t e r i a l s wi thout any sugges t ions from t h e 

5 F 2 3 . •SSnree c o a t s of p a i n t isake t h e "host job î&en p a i n t i n g "new" 
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T P 35. Once the checking in house, paint has cracked completely 
through the film it must be removed. 

T P 36. Crawling is a problem encountered when painting flat hori­
zontal surfaces. 

T P 37. 

T P 38. 

T F ?0. 

T P 40. 

T P 41. 

Good quality house paints are made so they will not chalk-

The only cure for fading, paint is to seal the old surface 
and repaint. 

Mildew discoloration is caused by fungi that feed on the 
oils in the paint film. 

Peeling and blistering of paint is commonly due to water 
accumulating behind the film. 

All flat finishes should be brushed in straight parallel 
strokes. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly, 

1. In the United States there are _..__^ paint manufacturers who 
produce over million gallons of paint annually. 

2. It costs about 

5. 

6. 

of the average house. 
for the materials to paint the exterior 

3. a?he" paints used during an earlier period were primarily made 
from and 

4. During the painting season magazines and 
in newspapers carry articles and 

advertisements which stimulate the paint sales. 

Paint sold to customers for application by professional painters 
often involves at least a _ _ _ rebate to the painter. 

Promotion literature and handouts includes «.«....«——« 
and hand bills. 

7. The main advantage of paint mixing machines is that they enable 
a retailer to satisfy any color requirement for paint with a 
limited nuniber of ..,._.___.,.._._...̂  » 

8. "On the spot" demonstrations by factory trained paint experts 
are good ways to demonstrate the . . 
features of paint and ...._______,....̂  techniques. 

9. Alligatoring is caused by a paint film that hardens on top with 
a layer below. 
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10. Painted exterior surfaces which have collected excessive dirt 
may be cleaned with ' 

or 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. 

2. 

3. 

4. 

The annual average cost per home for paint and paint 
sundries is (A) $45 to $90; (B) $120 to $150; (C) $20 to 
$30; (D) $10 to $20. 

Labor costs when repainting are approximately (A) 75 per 
cent of the total; (B) 50 per cent of the total; (C) 25 per 
cent of the total; (D) 85 per cent of the total. 

Paint manufacturers will usually reimburse the advertising 
costs of the local retailer, at least (A) 35 per cent; (B) 50 
per cent; (C) 85 per cent; (D) 100 per cent. 

A single coat of paint usually forms a layer with a thick­
ness of about (A) 1 1/2/1000 inch; (B) 2/1000 inch; 
(C) 4/1000 inch; (D) 6/1000 inch. 

^„^^_^,^ 5. "Bleeding" of undercoats may be corrected in severe cases 
"^Y applying (A) one coat of shellac; (B) two coats of 
aluminum enamel; (C) two coats of good exterior undercoat; 
(D) applying a strong bleach. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List four factors responsible, for the wide use of paints in the 
do-it-yourself movement. 

(A) 

(B) 

(C) 

(D) 

2. Selling aids which manufacturers generally provide paint retailers 
free of cost include: 

(A) 

(B) 

(C) 
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3. Give away items which are usually available from paint manufactur­
ers at little or no cost include: 

4. 

8. 

(A) 

(B) 

(C) 

The four qualities which a customer expects of the paint he buys 
are: 

(A) 

(B) 

(C) 

(D) 

5. The major faults of poor quality paint are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

6. The operations which may be necessary to prepare a surface or 
area of a house for painting include: 

(A) 

(B) 

(C) 

(D) 

7. From every customer you must find out the following concerning 
the use of the paint: 

(A) 

(B) 

(C) 

(D) 

(E) 

Crazing^ cracking or checking may be caused by^ 

(A) 

(B) 

(C) 

(D) 
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9. 

10, 

11. 

I*laking or scaling away of large areas or flakes of paint is 
caused by: 

(A) 

(B) 

(C) 

(J) 

Wrinkling of the paint surface is caused by: 

(A) 

(B) 

(C) 

(D) 

Listed below are interior paint problems which are different 
from those of exterior paint. Give the major cause: 

(A) bloom 

(B) brush marks ' 

(C) cement floor paint peeling 

(D) clouding ^ 

(E) cotton blush 

(F) crazing 

(G) deadening 

(H) grain showing 

(I) hot spots 

(J) poor adhesion to enamel 

(K) non-drying 

(L) non-uniform color 

(M) orange peel 

(N) pinholing 

(0) streaks and shadows 

(P) water spots 
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Matching 

Directions; From the numbered list at the left of the page select 
the proper type paint and insert in the blank on the left of the page, 

!• usually water thinned 

2• combine pigments -in a 
varnish type base 

3. The fastest drying of 
all finishes 

Type of Paint or Finish 

A. oil base paint 

B. alkyd resin paint 

C. water thinned paints 

D. enamels 

4. used to produce a hard, E. lacquers 
glossy, transparent film 

F. stains 
5, use pigments in alkyd 

resin vehicle G. varnishes 

6, contain natural oils H. 

I. 

J* 

K. 

Mnaiaailiwvaa 

7. odorless very quick dry­
ing 

8» replaced the oils in 
oil base paint to pro­
vide better drying cycle 

9. slowest drying with soft 
finish 

10, include calsomine and 
emulsion paint 

11, oil pigment 

12. often dry in four hours 
or less and was developed 
because natural resin sup­
plies were exhausted 

13. usually baked to speed 
drying 

14, not-water proof, thinned with 
alcohol. 

synthetic resin varnish 

shellac or shellac varnish 

latex (vinyl or acrylin) 

industrial varnish 
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Assignment 
Sheet No. 16 

Covering 
Units 125-128 

I i 

PAINT AND PAINT SUNDRIES — PART II 

A thousand things can go wrong with a paint job. An ounce of 
prevention by the advice or information from the seller is worth a 
pound of cures in the task.of repeating the job. Customers will re­
turn happily for more paint and supplies if they are correctly given 
what they need along with some good advice (if asked for) on how to 
use what they buy. 

Your success in selling paint will to a large degree depend upon 
your ability to correctly estimate the amount needed and establish the 
confidence of your customer in your ability, good judgement and under­
standing of his problems. A colorful paint salesman may be one who is 
full of color information. To talk intelligently with paint customers 
who know their colors, requires color knowledge. To help poor souls 
who know not their colors, also requires color knowledge. 

This assignment will help you become more aware of the paint sales­
man's responsibility to his customer. This unit presents information 
on how to correctly estimate the amount of paint needed for a particu­
lar customer's use. You will become acquainted with many of the vario 
various sundries a painter may use or need. Many of the various terms 
used in a painter's vocabulary are in this lesson. 

Assignment; 

1. Read the reference listed below. 
2. Prepare a list of painter's terms and definitions "with 

which you are not thoroughly familiar. 
3. Answer the questions below and turn in this assignment 

by . 

Reference; 

^« ACHR> Hardware, Chapter 11, pp. 34-55. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Accurate estimating on painting jobs can help forestall 
complaints by customers. 

T F 2. The size of regular windows and doors should be subtracted 
from the area to be painted on all estimates. 

T F 3. Estimating is simply a matter of determining the area 
(length by width or height) of a series of flat squares 
and adding together. 

• t 
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4, To find the area of a 1/2 pitch gable and a 1/4 pitch gabJLe 
different formula must be used. 

5, 

6. 

7, 

8. 

T F 10. 

T F 11. 

A bicycle will likely take approximately 1/2 pint of paint 
per coat. 

When suggesting paint sundries to a customer always suggest 
first an item he is likely to buy. 

Modern paint removers dissolve the paint surface. 

The new water washable chemical paint r^aovers are generally 
promoted as being non-toxic and "safe." 

Propane torches are widely used on oil base paint for paiat 
removal. 

The finish quality will ultimately depend upon the ŝ arface 
preparation. 

Nylon brushes are now seriously challenging the in̂ jorted 
bristles in quality. 

The most popular width of paint rollers is nine inches. 

Roller extension handles are only for painting ceilings. 

Roofing brushes are often made from tacpico fibre. 

Sandpaper is made from a backing, a bonding usterial and 
sand. 

Double strength window glass is 3/32 inch thick. 

"Alky" refers to alkyd base- paint. 

"Sand finish" is a rough finish plaster wall. 

"Short paint" has a uniform thin appearance. 

"Stretch" refers to the flexibility of the paint. 

"Tooth" refers to the roughness of the paint which will caose 
the next coat to adhere. 

T F 22. "Turps" is painter's language for lacquer thinner. 

Completion 

Directions; Pill in the blank (s) in each statement with the woa:d(s) 
required to complete the sentence correctly. 

1. The formula for finding the gable area of a 1/2 pitch roof is 
X = the area. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

P 

F 

F 

F 

F 

F 

F 

F 

F 

F 

1 2 . 

13 . 

14 . 

15 . 

16 . 

17 . 

18 . 

19 . 

2 0 . 

2 1 . 



Cfli 

144 

t^en estimating the interior area of a room the area of 

of one 
and the 
give the area of the 

times the 

is found, then doiibled, the area 
is found and then doubled, 

of the room will 
and 

3, 

4. 

The formula given for finding the size of a square is 

The area of a tank (cylinder) mounted on a stand will be the same 
as a with tv/o 

Paint removers must be washed off with or 
if you are cleaning veneers. 

7. 

8. 

A good quality paint roller may be used for applying 
»_»-_.»-.«» paint and also _ _ _ _ _ _ _ _ _ and 

paint. 

Sanding discs come in inch and inch diameters. 

The grades of window glass are __^ 
commercial and ^ ^ general purposes 

9. Boiled linseed oil is called " 

select quality, 

".by painters. 

Hultiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to con^lete 
the statement. 

_^__^ 1. If your customer has a room with an area of 2850 square feet 
and the finish coat of paint covers 500 to 600 square feet 
per gallon, you should reconsnend the purchase of (A) 4% 
gallons? (B) 5 gallons; (C) 5^ gallons; (D) 6 gallons. 

^ 2. X-Jhen suggesting sundries, a good lead in statement is 
(A) "Why don't you buy some...?" (B) "You'll also need 
some...." (C) "The last customer bought some..." 
(D) "Will you also need some. O" 

3. An artists round brush is often made from (A) camel bristle? 
(B) nylon bristle; (C) fibre; (D) Chinese pig bristle. 

4. Most sandpaper is sold in (A) sheets; (B) rolls; (C) belts; 
(D) discs. 

5. "Back priming" refers to (A) priming the back of the house; 
(B) painting baclc over the old primer; (C) painting the in­
side of an outside wall; (D) touching-up a previously, primed 
surface. 
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laistiiscj 

D i r e c t i o n s ; L i s t t h e i tc ias c a l l e d f o r in eacL o f t h e ^j l lo i f i i ig . 
S e l e c t your answers carefu l ly . . 

1 . Estimating t h e <X)rrecfc aiaount and t;^pe o f p a i n t i n v o l v e s feoorrfisig 
t h e answers t o such ques t ions asz 

(A) 

(B) 

(C) 

For the surfaces listed "below fill in the blank "with the ̂ ?proxi-
mate number of square f^=t î ic3u the first coat can he esspected 
to cover. 

(A) Wood frasie siding 

(B) Cenient block 

(C) Shingle siding 

(D) Medium texture stucco 

(E) Asbestos wall shingles 

iF) Brick 

(G) Shingle roof 

square feet 

square feet 

s^are feet 

square feet 

square feet 

scn^re feet 

square feet 

List in the blank space the for:sala for 

(A) Circle 

(B) Sphere 

(C) Triangle 

(D) Rectangle 

L i s t t h e groups o f i ^ i n t sundries vlidc^ aay h e suioaested t o t h e 
customer. 

(A) 

(B) 

(C) 

CD) 

(E) 
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5. iSae leoods i ^ l c s i r=sjELlre "t^DSt t 5 ^ wnnn^d. <gxsixjs Ise T? I "̂g=*'̂  isili 
p a s t e vs^yn^ £i.3 leir sxer 

(3) 

Cc] 

Sfeisst: isrsssfees a r e ^ s d e "Wliiiir 

C ^ 

(B) 

(C) 

7 . Iilst t2se dixferei i ir irFT^es ox loaijst i t o l l e r CD-^STS-

CB) 

©• l a l s t tiae gJi'fxgr-Stil: s rx i : "C^p^s ox sa^B^s^ser, 

(A) C®l 

(®) cm 

(c) 
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£;* csxs a5^y[ticiitglg' ^TetiS Sisr T-Thyrirrir 
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1^ 

B^ 

2 . WnidsEiL ele^trtricaX £Lst:i2res aro: at . i :ractive and d e c o r a t i v e , 
a s ^eUL a s ^bxeiiuj f to i c t i ana i . 

3 . H]Le<cori.cal a^ipliances a r e OILLY S S e r£ ic ien i : as "cJie 
e3.ecfco.cal ^rrr. T-T r.cr Irr 2 honie. 

4 . Elecferici t^ i s a Icrsr cost: conEiQCii 
^ e l l . 

trf tihat: se rves iihe pub l i c 

^31- 5 , Haisiisg- l i m i t i n g l e v e l s i s a good p r a c t i c e in safeguaiding 
e^esi<^t:. 

!? F S . FlGsiresceffiii: Isnric: lend t l i s s se lves we l l t o decora t ive 

T F 7, 

X F 9. 

^ F 1©. 

^ p 1 1 . 

T F 1 2 . 

5 F 1 3 . 

T F 1 4 . 

^ l « e ^ mss s eve ra l S I E I I "HT̂ TH?̂  i n s t e a d of one l a r g e one, 

Col(ore[ffi imsicie l i ^ i t coa t ings iziprove l i g h t q u a l i t y and 
improve "5 tSie ciiEiirtity of l i ^ i t prcdnced. 

R e t a i l e r s slrTCr̂ ELd s t o c ^ t b e nesf f-rnfrgy^ decora t ive incsn— 
(iesoaiiit 'bGilbs s ince t^i^" b r i n g b e t t e r than average bulb 
pr(n>:o.ts . 

FlcHrescsEEt ansil incsndescent laLips sncnid never be used 
TT^ tine S3iLe rcoizi. 

MisLiatsire app l iance and beati s: connectors a r e a l l equipped 

ISiie t^pse cord liised fo r ex tens ion cx>rds i s deteriained by 
tfee îTTwrS Q>£ csijriL ccinnectar nsed on i t . 

T£ s tar t i iB^ a isstc-r c o n s i s t a n t l y blows a ruse on a 
circiELt, imse a b i ^ e r s sp o rd inary f u s e . 

"Voltage ^ 1 1 drop) «i is i c o r r e n t i s run through an eidira 
IssiE^ esfcoiEsiasi co rd . 

T F lti». SileEit Egrcukcy ssi tc^ies a r e becosLLng q u i t e popu l a r . 

T &' 16. 

'S! F 17. 

^ F IS, 

"r F IS. 

Sia—tail veatk-er-oroor lasDholders isake electric contact 
witSx tiie power line by forcing contact plugs into the 
idxe. 

Sinnrface ^djring devices g s i e r a i l y should be f lush-sounted 
im s w a l l . 

Igall p l a t e s cam be sade deo^ra t ive wi th p ieces of drapery 
ssr ^/^llpaper t o blecsd i n t o t h e raosi cx>lor scheme. 

Mnsm a omstcniier i n d i c a t e s a need for a l i g h t i n g f i x t u r e , 
f i r s t stKuSP 'him ^11 yoe have a v a i l a b l e then ask q u e s t i o n s . 

http://e3.ecfco.cal
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T 

T 

T F 2 2 . 

F 20. "Upright" exterior lanterns look better if the outside 
outlet is belov; 2/3 height of the door, 

F 21. If the customer insists on a v/rong type fixture for his 
house, it is the salesperson's duty to sell him the correct 
fixture. 

Using a hanging lantern fixture over the table will do 
little to separate a dinette area from the kitchen unless 
there is some type of wall separation. 

Dens with wood interior walls should have a green, copper, 
or some other type decorative lighting piece« 

24. Light bulb wattage is etched on the bulb itself. 

25. Bayonet base type incandescent bulbs are used in 
automobiles. 

T F 23. 

T F 

T F 

T F 26. The higher the v/attage the more light an incandescent bulb 
gives, 

T F 27. Clear glass bulbs help to reduce glare, diffuse the light, 
color and control it. 

Light colored walls help homeov/ners save money in consump­
tion of electricity. 

Frosting is painted inside most bulbs, 

Natural colored light bulbs are excellent for decorative 
purposes since they are less expensive than color-coated 
bulbs. 

Too low voltage will lengthen bulb life and increase its 
output. 

It is possible that early excessive bulb blackening is 
caused from an incorrect burning position. 

The type of flourescent base used is dependent upon the 
diameter of the bulb. 

T F 34. Floruescent lamps produce three times as much light as an 
incandescent bulb of similar wattage. 

T F 35. Like the incandescent bulb, too frequent starting will 
not affect the life of a fluorescent lamp. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. For the general public to safely take advantage of electrical 
conveniences, many homes should be . 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

2 8 . 

2 9 . 

3 0 . 

3 1 . 

3 2 . 

3 3 . 



PI!iPHIW!IPBPB!PIWI«^PWWflBI!!!B!l»»l«I!MBiWimW)BBB!WWJ*aiW8!PBR^ 

150 

2. 

3. 

13. 

14. 

18 

19. 

New homes are being built at the rate of about a 
a year. 

Good lighting can often be accomplishGd by combining the 
proper lighting v.dth sufficient lamp 

4, Eye efficiency depends upon eye 

There is a trend to use lights to produce a 
an effect in the home. 

and 

6. Many homeowners have hesitated to introduce flourescent lighting 
because they feel it gives a appearance. 

7. Wiring materials that transfer current from the source to the 
point of use are thought of as devices. 

8. Three-prong grounding plugs are nov; required for supplying 
pov/er to port ble tools by the 

9. Fuses or circuit breakers used to protect v/iring from becoming 
overloaded are knov/n as devices. 

10. _ 
overloading occurs. 

Most wall outlets are of the type v/ith tv;o 

trip and break the circuit when 

Outdoor outlets are designed to be completely 

Attachment plugs v/ith blades assure a firmer. 
more positive electrical contact. 

Ceiling lampholders should be mounted on 

15. VThen using pipe heating cable, in all cases, it is recommended 
the control be used. 

16. For exterior lighting, suggest copper or brass to go v;ith 
house exterior, 

17. The type lighting fixture needed for a breezeway v/ill depend 
upon v;hether the breezeway is open, , or 

For lighting a garden or barbecue area, recommend 
v;att PAR 38 flood lamps. 

The amount of lighting needed for a front vestibule or reception 
hall is determined by its actual . 
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rsf\. 

21. 

22. 

23. 

The fixture is considerecl conventional for kitchen 

29. 

30. 

incandescent lighting. 

Suspended fixtures may be used in the living room if the 
ceiling is higher than . 

Perimeter lighting, consisting of recessed 
has become popular for living room use. 

To increase your related sales, never sell a fixture without 
the ot that it should use. 

24. The base of an incandescent lamp holds the lamp firmly in the 
socket and it the through the lamp, 

25. The most widely used incandescent base type is the 
base. 

26. Three contact base incandescent lamps contain two separate 
in one bulb. 

27. Daylight bulbs yield a more approximated daylight through 
use of a glass. 

28. PAR and reflector type bulbs have a reflecting surface of 
or sealed inside the bulb. 

Stores, factories, and schools have riade 
lighting their standard source of illumination. 

A flour̂ ŝcent lamp needs its own operating 

limits. 
control to maintain proper current operating 

31. The average home has wired sockets for lighting. 

32. Electricity carried by a wire is measured by . 

Multiple-Choice 

Directions; In the space at the left of each statement, v/rite the 
letter of the item which will provide the correct ansv/er to complete 
the statement. 

1. Modern homes today have well over (A) 19; (B) 30; (C) 50; 
electrical appliances. 

2. Incandescent bulbs produce light cast that is (A) blue; 
(B) orange; (c) red in character. 

3. Bulbs that give off a (A) pure white; (B) cool green; 
(C) warm red coast are best for general use. 
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4. (A) Thanksgiving? (B) Christraas? (C) New Year holidays 
will bring the biggest demand for colored bulbs and outdoor 
reflector lamps, 

5, Electrical devices recessed in or attached to the v;all of 
a home are in the (A) portable; (B) permanent? (C) 
speciality v/iring device group. 

6. Generally speaking, electrical speciality devices will 
(A) produce? (B) transfer? (C) consume electricity, 

7, An amateur would probably prefer a (A) quick clamp device? 
(B) multiple tap? (c) multiple socket for making an 
outlet repair. 

8. The most popular type appliance cord is (A) super flexible 
HPH cord? (B) meoprene covered Ho. 16 cord? (C) No. 18 
carton jacketed asbestos insulated HPD cord. 

9, For a circuit v/ith an electric motor on it (A) an ordinary? 
(B) a time-lag? (C) a cartridge fuse is recommended. 

10. For wires rated to carry 30 anps, a (A) 20? (B) 30? 
(C) 40 amp fuse v/ill give best protection. 

11. (A) Double pole? (B) Three-v/ay? (c) Single pole switches 
are used to control one circuit from tv/o points. 

12^ A new surface wiring device using a flat, rectangular 
cable, with nail holes pre-punched, now on the market 
should prove to be useful for lighting the (A) living room? 
(B) dining room and kitchen? (C, cellar, attic, or garage. 

13. For the best kitchen flourescent lighting use (A) 2 
v/atts; (B) 1 1/2 watts? (c) 1 watt per square foot of 
floor space. 

14. (A) Tan? (B) Ivory? (C) Primrose Yellow colored walls 
v/ill help provide more usable light in a room. 

15. Efficiency of a flourescent lamp increases with the 
(A) diameter; (B) length? (C) color of the tube, 

16. (A) Starter sv/itches; (B) The ballast? (C) The bipin base 
preheats the standard flourescent lamp to make the lamp 
light, 
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Listing 

Directions; List the items called for in each of the following. 
Select your ansv;ers carefully. 

1. List six different electrical supply products a man might need 
in converting his basement to a dens 

2. 

3. 

4. 

5. 

6. 

7. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

List the three separate product catagories of hardware store 
electrical supplies; 

(A) : ^ 

(B) 

(C) 

List three examples of portable wiring devices 

(A) (D) 

(B) (E) 

(C) 

List the two basic types of outlet terminals; 

(A) 

(B) 

List three switching mechanisms for incandescent lampholders; 

(A) (C) 

(B) : 

List the three most commonly used types of wiring boxes; 

(A) (B) (C) ..: 

List five different places where lighting may be placed in a 
kitchen and dinette area; 

(A) 

(B) 

(C) 

(D) 

(E) 
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8 . 

9 . 

L i s t four poss ib l e p laces for l i g h t f i x t u r e s i n a bathroom: 

(A) : 

(B) 

(C) 

(D) 

List four questions to be answered when selecting a dining room 
light fixtures 

(A) 

(B) 

(C) 

(D) 

10» List four good forms of retail advertising; 

(A) 

(B) 

(C) 

(D) 

Multiple-Response 

Directions; The following are advantages of either (A) Incandescent 
lighting, or (B) flourescent lighting. Hark either A or B by the 
statement, whichever correctly applies. 

1. Longer life. 

2. Greater economy. 

3. Offers a concentrated light source» 

4. Cooler light. 

5. Operates reliably at all temperatures. 

6. Operates on either direct or alternating current. 

7. Life is not reduced by frequenting starting. 

8. More light per watt. 
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Matching 

Directions: In the left hand column is a list of terms, l^e richt 
hand colvunn contains descriptive phrases or synonymous terms. Ma^dh 
the descriptions to the terms by placing the letter ox the descriptioB 
in the blank at the left of the appropriate term. 

!• Alternating Current 

2. 

,„,. , -̂  • 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Ampere 

Candle-power 

Cycle 

Direct current 

Frequency 

Indirect lighting 

Kilowatt 

Ohm 

Volt 

Watt 

A . 1,QC ) v-ijatts 

B. denotes rare of flow 

C. electrical power unit of 
measurement: 

D. point where reflected lighî  
meets 

E. a complete alternation of Ml 
current 

Fm one square foot of iilumiiaatioB 

G. flovjs many times per second, 
one V7ay, then the other ^^^ 

H. number of AC cycles per seocmd 

I, measures intensity of li<̂ i: 

J. unit: of pressure for s 
of electrical current 

K. light first, reflected t:o 
coiling 

L. unit of electrical resistance 

M, current: flowing in only one 
direction al: all -times -
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Assignment 
Sheet No* 18 

Covering 
Units 132-134 

HOUSEl^ARES — PART I 

Today housewares are not only highly decorative, but they are 
also well engineered. The agressive hardware merchant will find 
housewares to be in$>ortant in producing extra prbfit. However, here 
is a field that is becoming very crowded and highly con5)etitive. This 
makes a knowledge of the selling techniques in this lesson an absolute 
necessity. 

When Mrs. Jones enters a store to shop for cookware, she has 
every right to esjpect honest, factual, cind up-to-date infojmiation on 
the products offered for sale. To be an expert in this field requires 
a great deal of knowledge. 

This assignment will acquaint the student with the difficulty 
of handling variet'es needed in the housewares and cookware department^ 
in deciding Miat snould be stocked, of what will sell and what might 
not. The student will learn much of the knowledge needed in making 
explanations of the use anr» value of house\irare products to his 
customers. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 

^y . 

References 

A. Advanced Course in Hardware Retailing, "Housewares," 
Unit 13, Chapters I and II, pp. Intro.-24. 

Questions 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

n IS T P 1. Even though profit made through the sale of "housewares 
below average, it does account for 10.9% of total gross 
sales. 

T F 2. Store location plays an important part in determining 
housewares* volume of sales. 

T F 3. Today's housewife is looking for the easiest, quickest, and 
most efficient method of doing things. 

T F 4. The kitchen is considered the "workshop" for the housewife. 
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T F 5. 

T F 6. 

T F 7. 

T F 8 . 

T F 9. 

T F 10. 

T F 11 . 

T F 12. 

T F 13. 

T F 14. 

T F 15. 

T F 16. 

T F 17. 

T F 18. 

T F 1^. 

T F 20. 

T F 21 . 

T F 22 . 

T F 23 . 

T F 24. 

Codkware t<^ay i s decoratii^e 
Erach in the sa i^ way as p ic tures 

t o serve the 'kitchcsi 
do other ro<^s. 

P l a s t i c s have ensibledl samif actcrers t o b r i s ^ nev, exc i t ing 
co lors t o the re ta i l ers" she lves . 

ThB s a l e or a hoiisess^are i t ^ s seldom leads t o th& s a l e o f 
re la ted i te ias . 

P̂he r e t a i l e r aims a t having h i s s tore vin^^r and inteirior 
displays r e f l e c t the sawne h i ^ s p i r i t e d atsaosi^ere as h i s 
acooii5>anying advertis ing crea te s . 

Souse^Jares are considered •seasonal* laercnaadise. 

Mcst n&^ Icitchenigares ^ 1 1 reqcdre l i t t l e demonstration. 

una skG'iid begi^i with the o o s t expensive s e t s i n sbciriisg 
CTiŝ :<32aers s e t s of ooc^ii^ ^itensi ls . 

Large covered pans and s imi lar large i t ^ ^ shc^ild be 
placed on top shelves i^ere they are eas i er t o rescii . 

Customer-participaticm displays lead t o e sre s a l e s . 

One should alva^/s be s^ire h i s i n t e r i o r .displays are 
adequately stocked t o badk:;]^ the s tore mndov thp-ppB. 

!Che tena "gadget" sisggests aua i i l^ t o the hoaseirife laore 
so than t h e word "tool ." 

fioizsewives are continual ly searching for nei^ and b e t t e r 
iseans of preparing food. 

Aluminiim t^>dk«are discolorat ion i s harefizl and s h o ^ d be 
removed as qoickly as p o s s i b l e . 

A d o l l f in ished pan v i l l bake pastry qoici^er than a higjhly 
pol ished f i n i s h . 

Most p i e rec ipes c a l l for an e ight inch p i e pan. 

Abrasive-type cleaners v i l l i ^ t ssar the f l m s h of̂  colored 
aliSBinisi. 

Stee l VDol i s necessary and highly 
s t a i n l e s s steelware. 

for cleaning 

Xn the past fe».years the oĉ ^̂ er bottoi^d stainless steel 
cobkwaice has becosse a to^ seller. 

5aie visual attraction of glass sokes it a "natural" XOT a 
full line display. . - , 

Glass cookingi^are vill withstand quick temperature changes. 
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T F 2 5 . O ^ q s ^ G l a s s I s cmts-; 
SsCQTB'^zi.'^PS ^ 3 S 3 . g ^ S • 

lel&i Its LQQ C^X^SHS S S S 

T F 2 7 • Peaces I n caS"^ i^KSi iDeccsss •«e3J. l3ni22r:ijcatsS tSn i roa^ c c s s t a a t : 
^2se. 

5 F 2 8 * Pcss r^ ia la g=r».sgT;gai.aŵ  -iKsre I s caae <is£ -Oie inoKSir ti^^gfcS ©r C S K : ^ -

i ^a rs * 

"S" F 2 9 . B a r c e l a i a essaiael l e x e I s M-gtaly ssca 
EEBkers ss^ t i ^osa ITOD si^oi? good 

SOT 

T F 3 0 . I f e t a r l s s s cocSojsg I s t z i i i Y ODciSciiEg lel^^^imt. t i e lagsa^ri-t. 

Dj jcact lcgass F i l l 1 B i ^ s l> lan£Cs l 3M e a c ^ s t a i 
a r e g i a i r ^ t o c o e x i s t s t 5 ^ s s a t s a c s c-og i rs rc t l ^ . 

at: «3.tla t ^ e isissSCsl 

1 . SSae i o m i s a r e r e t a l l s r c l a s s i f i e s ssiscaa I t s n s a s csatlsirf^* gT îiif̂ rrT -
ipaice* stf isaBare* e t £ . « ^ » 

IsoQSsel'^es e x p r e s s t ± e ± r p r i ^ I M t i o e l r mour SlfTTgrPss I z 
^ 1 ^ 'KaBic§a t̂ isew-

pisrcisa5e« t f S 2 S r^QEEt 

3* ^ s e isacxeased isse o r c o l o r i n lifcas^ssKares I se l ^s t © c a r ^ » / l ^ TOS^re 
sarr"OszQSiis«3S Sor "Oae laoESSici fe. 

4 . l^meQ t o i a y d o s o t 1 ' ^ ' ^ t s S£30c> ijm d iso lY l i - t * 
ntpayaylhr^nynfiig^^g' S t O X c S . 

5 * I feay l e a S i a ^ T̂SS T̂? r ^ •; i^*irxyg sEsooF^irage r e t a i l e r s t © a S ^ s r t l s 
l^aa^Sijar^s i j^ relassisirsisg' , ^ _ _ ^ _ « _ Ber c^mt ©r nniare o r t ^ e Gsst-e 

6 . & s a i e s p e r s c m s l i o ^ M l ^ e p I B usiiad a t a l l tTĴ FT"̂  t jhat. a 
C iS tSEer i s t3ae l n ^ s t aS^igrtrn g t̂iir^T^ t a s t f f iss ^ s a 

Isa*^^* 

7© SrcE©t is i5 s a l e s o r ^ d S i t i c s s a l i t e a i s t © a ^soos^sKi^e t ® g© ^ i tSa 
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ĝ WTTfl "Tt^S S S S S G i U^y;;̂ '̂; S 

r S a g l E i l l I s e ^aSSiiSL e i . t 5 i S 2 
!S?)gS 

"fotT^.JL-

lllffysa g^iygivr3S3S T^f^'Ptr> " t S K »?:= 

SEze orasT̂ Ct'g'' sss^^ z s 

S2ze niEsrSEsi 

i.ts3is ^ d i ^ s s ^ s s , c s l s z ^ e s s e s s ^ s3od 7TF???S a r e csnsiifessffi 

Dcsre ~-rr=gTi=, 

2 3 . 

2 4 . @2sliw ^irs^ss ssr ss is is lsss s^ssi. HtsiEsils Tsssall^ a re CSE 

2 5 . 

2S, 

« r - ^ _ M 

•̂ ff .Sr'-ralaag^ S ^ 3 ^ 1 ¥̂pf . ^ ^ S i S S r S SUS (-r'̂ -'trF.t ^sSET^JS^SSISiDS 

asssn SD(^CS. 
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2 9 . slae pr^sssjse oran^er SSSJFQS f^e li!Oi2S€6rlfe •̂t̂ '?'̂  by cxK>king foods 
t o frfimps f a s t e r . 

mypl f-f ple~<Siolce 

pg-regfilGsiss Esi -One ^ a c e st: tihe l e f t o f eacHi st:at:©3ent:, w r i t e i ^ e 
i e t t s r o f tfee i t s m \M̂ -fc3p̂  wiJJ. pra^Fiafe thz cx>rr»Jt answer t o con5)lete 

1 - C^st. iixmL k i t d t s i s f s r e S1IOQ2Q b e p l a c e d on lower s h e l v e s 
becamse o f f^l ^ ^ e a r a n e e j (B) poor s a l e s ; (C) we ight , 

^_____ 2 . ^Esm Y^im poiiEfc oet: t i i e or?! form f i n i s h and a t t r a c t i v e n e s s o f 
a csQc^iiiig ^Efeossil, j^on are s e l l i n g (A) c o s t ; (B) qs ia l i l^ 
(C| M t l l i t ^ . 

___^__ 3 . (^1 MsmdiEGEiii; (B) G l a s s ; (C) Cast i r o n cookware has one o f 
"Oie Migfegsfc rsfees o f h e a t cxjndactivity o f a l l cookware 
nrimteriials. 

SSirgyHjtmss liisfc -OBS i t o n s ev^llec! f o r i n each o f t h e f o l l o w i n g . 
S e l e c t ^ ŝsr" asaswers dsrefQiH;^. 

1- la is t -One p l a c ^ a m^e^^&: ad sElc^t b e p o s t e d i n t h e s t o r e t o 
Isest ]̂ smiEBS ^sm. assS ^^HMT costosasrs o f t!h& kitchenware ^ t e c i a l s . 

C )̂ 

2 . 

CC) 

jm ^ssinsg t3h^ 3-1^ a^iprogg^ t o s a l e s , d e s i g n , d i s p l a y , and deston-
sg^a t i caa , ^i^:f idni cnse means: 

C ^ l g O O ( S TTTta-Trg^PjTnBii g T TOr|- — 

Cd ^oo£ salesinaiEsisip > 

Iklst tSse lOMz t g p e s o f d i s p l a y t h a t n i i ^ t b e used f o r s e l l i n g 
rwlrSrgg' Iso^isseiiores. 

C3| 
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5. 

In merchandising rubfoer houseware items, what are four basic 
rules to follow? 

(A) 

CB) 

rmrrfi- >• 

(c) 

n\ 

Lxst. the three types of cooking utensils on the market today; 

(̂) .._...,„ (C) 

(B) „ 

List the different materials that cooking utensils are avail­
able in. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

List the four principle types of aluminum cookware. 

(A) 

(B) 

(C) 

(D) 

8, List the uses of stainless steel bowls, 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

List the three extraordinary selling points to foe used in 
selling glass cookware. 

(A) 

(B) 

(C) 
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10. Quality waterless coplware must, have what three features? 

(A) 

(B) 

(C) 
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Assignment 
Sheet No, 19 

Covering 
Units 135-137 

HOUSSIVARBS — PART II 

The slogan "Home Sweet Home" has a new meaning today* since 
modern housewares dress vig the kitchen and help to eliminate drudgery. 
Beautiful and practical are the by-words for the hundreds of house­
wares now available to the housev/ife. Synthetic rubberware and 
plastic products come in beautiful decorative colors. Glassware is 
more practical to use and is easier to clean. Tlie housewife now has 
a cutting tool to fit the job rather than one cutting instrument to 
do all the cutting duties that she performs. 

"A housev/ife's work is never done" is an expression quoted quite 
often. The salesman who keeps this in mind in selling kitchen tools 
could become a volume leader. The salesman must be willing and able 
to demonstrate the effort and time saving features of r-»wer products. 
This requires a thorough knowledge of the product and its special 
features and functions. 

This unit will acquaint the student with a variety of household 
iterns/ including glassware# stainless steel flati'iare, rubber mats# 
and scales* 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions belo;7 and turn in this assignment 

by . 

Reference; 

A# Advanced Course in Hardware Retailing^ "Housewares/" Unit 13/ 
Chapters III, IV, V, and VI, pp. 25-57. 

Questions 

True-FaIse 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around tlie letter "F." 

T F 1. -Rubber and plastic housev/ares have outstanding appeal to 
the consumer. 

T F 

T F 

T F 

2. 

3. 

4. 

Color plays a very small part in the sale of rubber and 
plastic goods. 

Larger manufacturers of rubber and plastic housewares offer 
dealers well designed display units. 

Attractive displays can greatly add to the overall consumer 
image of your store. 
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T F 5. 

T P 

T F 

"Rubber" housewares means the article is made soleJ.y of 
rubber• 

T F 6. Rubber housewares are seldom changed in their styles, 
aowever, colors frequently are changed. 

T F 7. Housewives can utilize undersink storage to a maximum with 
a self-stacking storage bin. 

T F 8. Products such as diaper pailS/ door mats, and laundry 
baskets can only be purchased in metal or fiber materials. 

T F 9. The rubber garbage can has a short life and should be 
replaced in the home often. 

T F 10. Intense heat has very little effect on thermoplastic 
articles. 

T P 11. 

12. 

13. 

Research shows that a basic housewares department should 
carry a minimum number of 20 groups of items. 

Modern bathrooms are more compact yet more functional. 

THien showing a customer a quality bath scale, shake the 
scale to show absence of rattles. 

T F 14. Stainless steel bath scales offer less resistance to 
rusting than triple-plated chrome. 

T F 15. Bathroom scales v/ith fur covers are available. 

T F 16. Better toilet seats are made of hardwood, kiln-dried with 
tongue and groove fitting. 

T F 17. To add to sales impact and to increase impulse sales, 
items used primarily in the bathroom should be featured 
together. 

T F 13. Many houseware items lose their sales appeal merely 
because something newer has been introduced to fill the 
same need. 

Modern glassware items seldom experience a style change. 

The general style and shape of each barglass will be the 
same regardless of the manufacturer. 

Discriminating buyers of glass sterâ vare require more than 
just an ordinary sales approach. 

I 

( T 

T 

F 

F 

1 9 . 

2 0 . 

T P 21. 

T F 22. Manufacturers have found hardware stores to be good outlets 
for metal folding tables and chairs. 

T F 23. Stainless steel is taking over the flatware market. 
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T P 

T P 

T P 
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2 4 . 

2 5 . 

2 6 . 

2 7 . 

2 8 . 
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T P 3 0 . 

3 1 . 

3 2 . 
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Barometers and thermometers make excellent gifts to just 
about anyone. 

Kitchen tools are designed to fill certain needs and can 
be put into groups according to their function. 

a?he clamp-on opener is portable# more expensive# and 
quite an improvement over the.knife opener. 

The single action opener is not portable but it does open 
any can easily. 

TTith so many homes having electric mixers* there is little 
need for a hand type beater. 

Quality cooking tools such as turners# spatulas* forks* 
and ladles* are made from stainless steel. 

An "outsider" demonstrating an article will project more 
sales impact than someone well knovm. 

Wider bladed knives are best for slicing cold meat or fowl. 

The American cutlery industry is the v/orld leader in use 
of accurate methods and the finest steel in mechanically 
producing quality cutlery. 

A knife should have a few strokes on a sharpening steel 
before each use. 

T P 34. Scalloped and savz-tooth edges are used only for slicing 
bread. 

T P 35. Balance has no particular significance in the better 
knives• 

T P 36. Shears and pocket knives are considered a part of kitchen 
cutlery• 

T P 37. New type stainless steel pocket knife blades are easy to 
resharpen. 

T P 38. 

T F 39. 

A quality feature of a knife would be its comfortable and 
secure feeling in the hand. 

As a knife is opened or closed* a sharp "click" is a 
sure sign of a well-made knife. 

Completion 

pirections,; Pill in the blank (s) In each statement with the word(s) 
required to complete the sentence correctly. 

1. Display space allowed different groups of merchandise is deter­
mined by the of that merchandise. 
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2. For retailers maintaining a certain level stock of their 
products/ some manufacturers will give merchandising 

3. Products such as dishpanS/ drainers/ and sink mats are designed 
for use in the • 

4. Many colorful counter and stove mats are topped with 
to make them • 

5. Hardv;are dealers and employees can keep current or new items 
offered by reading or 

6. Plastic materials which soften with the application of heat are 
called • 

7. Polyethylene/ nylon/ and vinyl/ are examples of the 
: basic type of plastic • 

8. Good bath scales should be sold v/ith the thought that they often 
will last f; om years to a lifetime • 

9. In selling bath scales/ approach your customer on a 
basis by showing your priced 

scales first. 

10, A new-type clothes hamper is designed to hang on the back of the 

11. 

12. 

13. 

Not only do tub mats add to bath decor/ they contribute a safety 
feature by helping to prevent • 

Housewives may lighten many kitchen chores and save many hours 
of weary standing with a kitchen • 

A kitchen tray table can be used for , 
/ and • 

14. Most housewives share the housekeeping headache of having 
cluttered/ inconvenient and 

15. Stove mats provide an inexpensive means of preventing 
of fine surfaces in the kitchen. 

16. Folding tray tables that provide the homemaker with additional 
serving space are often called __.«.«_____«_ trays. 

17. Housev/are stock that is out of style should be sold at a 
to make room for new items. 

18. One disadvantage of the knife type opener is that it leaves 
edges that can the hand. 



19• There are two wall type openers on the market* the 
and the • 

20. 

21. 

22. 

23. 

Most of the latest/ lahor-saving kitchen devices are 
_.._____^______ in cost and are bought on 

Better cooks demand a good 
know the temperature of the inside of a roast, 

"to 

TO provide specific service for several uses, kitchen knives 
should possess high and • 

The tv70 major types of grind for kitchen cutlery are 
and • 

24. A principle handle material known as mother-of-pearl Is ;iised IM 
the manufacture of fine knives. 

25. Scissors are designed for tlie 
cutting. 

tasks of hasd 

26. The best selling feature of a pocket knife is the 

27. Light small* compact knives are called 

Mu ItipleK^hoice 

"kud-voSm 

Directions; In the space at the left of each statemeiat* writs t ^ 
letter of tlie item which will provide the correct ans-wer i^ congsleta 
the statement. 

1. Plastics that become hard and brittle vilth the sicnaltaasoisas 
application of high pressure are called (̂ } nsbS^r ho^ase-
v/ares; (B) thermoplastics; (C) thermosetting materials. 

X-lany television cabinets are made from (̂ ) raibber? 
(B) thermoplastics; (c) thermosetting plastics. 

TO make a sale, a salesman should be prepared to demcsastxats 
a (A) beater; (B) cooking thermometer; C O food slicer iu 
the store. 

4. Shears usually measure (A) 4; (B) 6; (C) 8 inches or s©re 
in length. 

5. Shears made by the (A) hot-forged; (B) cast; (C) c o M -
forged method are used for barbering and light honssihoM 
work. 

2. 

3. 
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Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the three general categories for classifying rubber housei<;are. 

(A) 

(B) 

(C) 

2. List the three groups included in rubber products for the kitchen. 

(A) 

(B) 

(C) 

3. List &.e five points that should be stressed in selling bath 
scales. 

(A) 

(3) 

(C) 

(D) 

(E) 

4 . Lis t the types of glass^^are that most glassi^are s a l e s w i l l be i n . 

(A) (D) 

(B) (E) 

(C) 

5, Iiist tlie five selling points tliat good quality juvenile furniture 
will possess. 

(A) ^„ 

(B) 

(C) 

(D) 

(E) 

6. List the three basic types of non-electric can openers 

(A) (C) 

(B) 
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7 . L i s t t h e " i a s i c seiTeia'*' k i tdhss j se-

( ^ ) 

u.* 

(B) 

(C) 

(D) 

CG) 

8. List the four tvpes of edgleg for flat or aollc^ tY5 ŝ of olade 
grind2 

{^) 

(B) 

(C) 

(D) 

9 List the four ESIB parts of a fised blade ki2l:fe, 

i^) 

(3 ) 

10. 5Siree o f t h e p r i n c i p l e wDod l is isdls i s a t s r i a l s f o r 
k n i v e s a r e t 

(B) 

11, L i s t t h e t h r e e ifrays IbaBdlss a r e 

{^) « 

(B) 

s t o Isold on fised-5>l2de SBI ' I^SS. 

1 2 . L i s t t h e e i g h t t s 'pes o f s l s e a r s . 

(B) 

(C) 

(D) 

13. List the five t^pes of scissors. 

(^) 

(B) 

(C) 

CeJ 

Cs) 
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T F 5 . 

^ F 7 . 

Eiecfcric li£isiis3«azes i s a type cf hizsiness t h a t : r e q u i r e s a 

^ r e s t gt̂ ĝ̂ n ©f praanotiess. 

SSiscsisaiEtiE!^ i s a relat i tFel j" new s a l e s t r e n d . 

JHcmrELfactariDErs sisow l i t t l e ooncem a t t h e i r p roduc ts be ing 
'"ScotSisllea"' t^ retailers. 
firre disoKEnrt Suj&re ^tsiirally f e a tu r e s a l l brand name merchan­
d i s e . 

^ F 8 . ^ csstfiHner m.tfci reaffj cash , looking fo r t h e l o v e s t p r i c e . 
J L S ' s (rjiUsLoonsr. 

^ F 1©. 

^ F 11. 

^ F 12. 

^ F 13. 

T F 14, 

^ F 15. 

T F IS. 

^ F IT. 

S OF IS. 

'W F 33. 

^ F 2®. 

^ 

^ 

^ 

5= 

F 

F 

21 

22 

23 

Seidaam is am electric hotiseifare Itsn. purchased on ispulse. 

^ diisplag- hss t© he large to really say something or convey 
an idea. 

E l e c t r i c mms&mros s e r ^ e very e f f e c t i v e l y a s p r a c t i c a l 
gifts. 

^ j s t msis e l e c t r i c i tems iiitrQ<5iced each year hecowB b a s i c 
st©(4^ i t s n s . 

'gfee m a j e r i t f ©f aD>ff^ d r i n k e r s l i k e t h e i r coffee br^^ed 

® ^ b e t t e r sEEonsistic p e r c o l a t o r s keK> t h e coffee a t t h e 
ri<^Efe seEvJjffig t e i ^ e r a t a r e . 

f ^ g'̂ffAJittiig* electric skillet is made with the heating 
Tssait iia tiEe lnoiLLgnE ĉ f t h e s k i l l e t . 

g tiEe e l e c t r i c irrpyer- i s considered a Itixury, 

Bortable e l e c t r i c nrfyer s a l e s a r e inc reas ing each year . 

I t s^3ns tfeat e l e c t r i c t o a s t e r s a l e s have reached a 
satusrati i !^ po imt . 

®ne iffiser can make blat tered o r 
r e f l e c t o r t f p e t o a s t e r . 

t o a s t on t h e 

•Sire parity t f p e e l e c t r i c g r i l l s ins^ l i f ies t h e Esaking of 

Isor d° ©(dsskwr̂ s. 

Ble'sdsrs a r e omii>si<^red a very v e r s a t i l e app l i ance . 

15=e ©f e l e c t r i c hcssestfares i s naostiy l i s i i t e d t o t h e k i t chen . 

Smsseapiv^ wnssuld p r e f e r h e a t degree markings on e l e c t r i c 
irtnans ratSser t h a a t h e f a b r i c laarkings. 

T F 24 . SSsst e l e c t r i c clcc&s have a b e l l type a lana . 
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T P 25. 

T P 26. 

T P 27, 

T P 28. 

T P 29. 

T P 30. 

T P 31. 

T P 32. 

T P 

T P 

T P 

T P 

33. 

34. 

35. 

36. 

Customers are likely to spend less for an electric clock 
when it is to be a gift. 

Plastic clock cases are more flexible in design than metal. 

With so many types of hair dryers on the market, personal 
choice will largely determine which hair dryer a customer 
purchases. 

Automatic electric blankets assure comfort by compensating 
for all changes in the room temperature. 

The size of the electric heater sold should be based on the 
size room to be heated. 

Baby bottle warmers are widely used as gifts to mothers. 

The electric corn popper is inexpensive and makes a good 
promotion item. 

Window fans ̂ move cool air from outside into a house and 
force inside hot air out. 

When selling air conditioners always be sure to sell 
a unit large enough for the area to be cooled. 

There are more cord plug-in type electric toothbrushes 
sold than the cordless type. 

Before stocking up on a new electric item it is always 
wise to buy a limited supply to test customer acceptance. 

Giftware items in a hardware store are easily catagurized 
from other items for sale in the store. 

T P 37. Many hardware dealers readily admit that buying for the 
giftware department is a gamble. 

T P 38. Your customers will often want new and different gift 
items. . » - . ' . 

T P 39. 

T P 40. 

T F 41. 

T P 42. 

Men seem to supervise gift ware departments best because 
they are better judges of what appeals to women. 

Many people pay almost as much attention to the wrapping 
of a gift as to the gift itself. 

A bow tying machine requires considerable experience for 
the operator to turn out professional.looking work. 

A store's ability to provide electric appliance service and 
repair will often be a determining factor in,the success of 
its electric housewares business. 

T P 43. The word "guaranteed" has a set, standard meaning. 
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*S F Ai^. If possible, customers should be told in advance what an 
appliance repair bill will be. 

Completion 

Directions; Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly-

1. If a retailer is to successfully compete for the consumer dollar, 
his sales promotion and advertising program will have to be 

__ and well 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14 o 

15. 

Quite often a manufacturer will pay up to per cent of 
the retailer's cost of advertising that manufacturer's line. 

The automatic coffeemaker is becoming virtually a necessity in 
the home because ,..,..__.._̂  per cent of American homes make coffee 
daily. 

The of quality percolators allows 
the coffee to be brewed either mild or strong. 

Each manufacturer's percolator has a distinctive shape and 
design to give it , which often is its best sales 
feature. 

The to 
m many areas. 

Electric mixers save work by completely ___̂  
mixer's hand to do other work. 

Mixer attachments are all considered to be 
_̂̂_̂_̂ ,̂̂_̂ _̂̂__̂_̂ _̂̂_̂^̂_̂^ devices for the housewife. 

The most popular electric toaster is the _ 

cup size percolator is the best seller 

the 

model 

The more practical electric sauce pans should be _ ^ _ . _ „ . . . . _ 
in shape. 

The electric kettle should appeal to the customer who likes to 
prepare _ „ _ . ^ „ . _ _ drinks. 

Tests have shown that electric irons produce best results with 
, not . • 

Most spring alarm clocks have hour movements. 

The most widely used electric fan is the «„...«,^-.-«-.««-—.«_ 
type. 

For maximum comfort in hot climates, air should be completely 
circulated in a room every or ..̂.....̂.......̂  minutes. 



mmmmmmmmmm wmmm 

175 

16. As a first step toward increasing giftware sales, the retailer 
should make his sales personnel gift . 

17. A definite factor in selling more expensive giftware items is 

18. Two very good low-cost aids for bringing in additional gif- business 
are . and ___.^.___^_____ services. 

19. The average charge for gift wrapping, when a charge is made, is 
. cents. 

20. An important thing to consider in building a good service 
reputation is to handle merchandise made by a 
manufacturer. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

_.,_._̂  1. Window displays should function as (A) decoration; (B) a 
place for out-of-date items; (C) traffic-stopping for the 
store. 

_̂ _̂ ,_̂  2. Most percolators are made of (A) ceramic; (B) chrome; 
(C) steel or aluminum. 

3. The party size percolator makes up to (A) 35; (B) 50; 
(C) 80 cups of coffee. 

_______ 4. (A) 40; (B) 60; (C) 80 per cent of a home's cooking is 
done on the top of the range. 

_____ 5. The most popular models of the electric irons are the 
(A) steam; (B) steam and dry; (C) dry types. 

_____ 6. As wedding gifts, clocks rank (A) first; (B) second; 
(C) third in popularity. 

_____ 7. Strike and chime clocks are usually the (A) lower; 
(B) medium; (C) higher priced clocks. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

lo List six special events many retailers tie-in their promotions 
with: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 
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7. 

List four uses of the electric fry pan, other than frying: 

(A) ; (C) 

(B) . • (D) 

List three characteristics of the quality electric can opener; 

(A> : 

(B) 

(C) « 

List the two types of steara irons: 

(A) (B) 

List the three types of clocks on the market today: 

(A) ^ (C) • 

(B) -

List five advantages your store will realize in setting up a 
giftwares section: 

<a) . ^ 

(B) 

(C) . ^ ' 

(D) : -' 

(E) , 

List three neighborhood factors to consider when buying for a 
giftware department: . 

(ft) 

(B) . ^ 

(C) 
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Assignment 
Sheet NOi 21 

Covering 
Units 143-147 

CLEANING AND LAUNDRY SUPPLIES 

Housecleaning could be a dull chore for the housewife, 
hov;ever, today a home can be kept clean much easier vjith the aid of 
dozens of helpful items of every design, style and brand. Brooms 
and brushes are available in a v/ide variety of types and sizes. 
Even rust proof garbage cans and light v/oight ladders play a part in 
our high standard of easy living. 

The purpose of this lesson is to point out ways to inform the 
housewife of modern devices and supplies and thereby to increase your 
sales from this department. 

Every housewife needs an assortment of labor-saving devices to 
adequately meet her needs. If you are to be of assistance to your 
customers in this regard you must knov; something about the cleaning 
and laundry supplies you have for sale. This lesson is designed to 
help you acquire this information. 

Assignments 

1, Read the reference listed belov;. 
2, Prepare a paper, for your instructor, of not more than one 

page, of questions you might use and answers needed for 
you to make a sale of one or more items to a customer who 
"has a floor to v;as:, " keeping in mind the need to serve him 
properly so he v/ill be satisfied and will return to your 
store as a customer. You do want the customer to have 
adequate supplies for his task. 

3, Answer the questions below and turn in this assignment 
by . 

Rt ference; 

A, Advanced Course in Hardware Retailing. "Cleaning and 
Laundry Supplies," Unit 15, pp. Intro.-61. 

Questions s 

True-False 

Directionsg The following statements arc either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, draw a circle around the letter "F," 

T F 1. Cleaning and laundry departments in the average retail 
hardware store have shown increases in sales, 

T F 2, Cleaning and laundry supplies offer the opportunity for 
bringing customers back into the store. 
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T F 

T F 

T F 

3. 

4. 

5. 

1 T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

i 

1 

i T 
1 
i 
i J 
1 

i 

T 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

20 . 

For most homemahors cleaning is a pleasant task. 

Beautiful floors and furniture are very important to the 
decorative features of a pretty house. 

Housewives are finding electric floor polishers and waxers 
to be easy to use and more thorough than older methods of 
cleaning floors. 

Hardware stores have very little competition in the 
cleaning and laundry business. 

Holiday seasons are good times to feature cleaning supplies. 

A salesperson working in the cleaning supply department 
should be an.expert on giving*house cleaning advice. 

The old fashioned cotton yarn mop still offers more 
advantages than the cellulose sponge yarn mop. 

The saran dust mop's static charge is dissipated into the 
air when the mop is shaken out, releasing the dust and 
dirt. 

Dust mops should not be washed too frequently. 

Rough floors v/ith heavy dirt should be swept with brooms 
filled with soft natural or synthetic fibers. 

Brooms are used in all business and industrial buildings. 

Many brushes, dirty from use, may be.washed thoroughly v/ith 
soap arid water to make them fresh again. 

All hard-surface floor coverings can be improved in 
appearance by wa:̂ dng. 

Water is used as a carrier for the small solids in self-
polishing waxes. 

Self-polishing v/â ses should be recommended for most wood 
floors. 

The solvent in polishing wax hardens the old wax on 
floors, resulting in increased beauty with each new 
application. 

It is good advice to caution your customers to thoroughly 
shake self-polishing waxes befcre using. 

The amount of traffic has a lot to do with the type wax 
to be used on a floor. 
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T F 21. Only self-polishing wax shoulcl JJG used on viiiyl. 

T F 22* A wax coating on a tile floor rodnces the aTnoimt of soil 
embedded in tiio tile. 

T F 23. One should alv/ays use a polishing type was on aspi3Sit tile 
floors. 

T F 24. Concrets floors in homes should be waxed so as to isinisaise 
its dirt catching characteristics, 

T F 25. The use of vmy.es, cleaners and polishes is aostly iisited 
to use on floors. 

Silicone wax is highly recommended for use on floors. 

No polish or wa:: on the market will completely protect 
furniture from abuse and neglect, 

A creamy v;hite self-polishing wax will remove the yellĉ idjsg 
on old ivory piano keys. 

Since a supply can be used over and over, the cont.iniasd 
use of calcium chloride in controlling humidity will 
result in its costing le^s and less. 

The modern housewife of today, v/ith the latest tools sjntd 
cleansers, can keep a cleaner house than even the wealtM.est 
could yester year. 

The electric polisher-scrubber can save the housewife Eeny 
hours of back-aching work* 

The non-electric floor washer has been found to perform 
as well as the electric model. 

The savings realized by a housev/ife in using an electric 
rug cleaner will more than pay for the cost of the 
machine. 

T 

T 

T 

T 

F 

F 

F 

F 

2 6 . 

2 7 . 

2 8 . 

2 9 . 

T F 30. 

T F 

T F 

31. 

32, 

T F 33, 

T F 34, The solid top ironing board is hest, fo^ steam ironing. 

T F 35. Some drying racl:s, although very compact, offer as mndh 
as fifty feet of drying space. 

T F 36, Magnesium ladders are of a rigid structure and mil 
break before bending, 

T F 37. Weight is always a symbol of quality in gal-^am.ZQd produscts. 

T F 38. Galvanized steel garbage cans are required for households 
by the health and sanitation ordinances of siost ̂ jnericaa 
cities. 
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T F 39. The smaller the spacing bet\̂ een trash burner wires, the 
more v/ires used, the more rigid and longer lasting the 
container v/ill r̂ e. 

T F 40. The natural sponge is the skeleton of an animal. 

T F 41. The cellulose sponge has not been accepted as a good 
substitute for the natural sponge. 

T F 42. Present day chamois is made of certain types of sheepskin, 

Completion 

Directions: Fill in the blaiakCs) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A clean hcMe is a symbol of a housekeeper, 

2. Many housewives prefer \he nylon dry mop because it is Mghly 
, enabling it to pick up and hold more dust. 

3. For factories, wh( re s\-7eeping .̂reas are larger than in the hcaae, 
brooms ar^ ~:̂ sier to use. 

4. Solvent v/axes come in or rorm 
and must be rubbed to a shine, 

5. For the prettiest, most durable and lasting floor protection, 
wax is best. 

6. Iiess rubbing will be required if wax is polished before it is 

?• Floor experts tell us that the life of a l^^jieum floor would be 
extender' _____ to tines if kept waxed. 

8. After cork flooring is sanded a good coating of floor 
should be applied before waxing. 

9. Paste wax offers a protection for wood floors. 

10. Only use self-polishing wax for wood floors that are well 
sealed and that ha\e a good „_ • 

11. Waxing is reconsnended for marble and terrazzo floors to bring 
out the „ and . 

12. On the "Use and Care" chart, it is recommended that 
floor surfaces be cleaned and waxed more than 

three times a year. 

13. For best protection, oil polishes should be applied at least 
once a • 
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14• Dust will not stick to a 
surface. 

^TjTjtr'" 

15, In the average hose evez^ year, cGd̂ dĵ g ̂dJJL vaporize about 
pounds of grease that ̂ 1 1 aoisdesse i^on touching 

exposed surfaces. 

1 5 . To r e t a r d t a r n i s h anil eishaiace t h e sescitv of sil-^rer, h r a s s , or 
copper, t h e housei^fe should Toise a , 
________̂ ______̂ _______̂ __ cresEs ^sas. 

1 7 . Some oven c l eane r s contaiia a h i g ^ pereesitage of 
a chemical t h a t could cause sikim ISIISZIJLS o r eve i n j u r y i f 
c a r e l e s s l y ?^ed. 

E l e c t r i c h3X>oms and vacncussi s®?eepers graru l ies t he s o l a hy 
________________̂ _̂______ t h e i r p i ^ ^ r t o t h e cussLosaer. 

The p o r t a b l e vacoum S5fee|^r i s priEDarily desioned for use on 
i tems such a s djrapes, f u r n i t u r e , e t c ^ Isut csasi he used on 
f l o o r s on a 

18. 

19. 

20. Good displays in your store can s a l e s a i ^ 
desEzsnds ^or prodiiicts you do mot stock» 

2 1 . The type of l adder purchased should 3e detesTtsii^ed by t h e 
in tended fo r i t . 

22. Manufacturers do i ^ t ?3eint l adde r s so iiasiDecrtiaini for 

failures and ûfood oaEi ibe Esade. 

2 3 . The Eos t commtSGi dh jec t ion t o t h e i se ta l l adde r i s t h e 

24 

25. 

•^ excellent opportunity for related sales is to suggest a 
matching to go ̂ th the purcl^sed clothes 
hamper. 

ITnen s e l l i n g water so lub l e %?eed k i l l e r s , t h e r e w i l l of ten be an 
oppor tun i ty t o s e l l a c a n . 

iI-Iultiple-€!hoice 

D i r e c t i o n s ; I n t h e sp^ce a t t h e l e f t of ea<i±i statsEieste \arrite t h e 
l e t t e r of t h e i tem Mbl<c^ ^dU, p rovide t h e c o r r e c t aBsaer t o c o E ^ e t e 
t3iB s ta tesaent . 

1 . Broom ^3les i n hardware s t o r e s acooumt fo r C )̂ 6 ; (B) l o j 
(C) 25 per cent of t o t a l harocEii s a l e s . 

2 . Adver t i s ing fo r c l e a m n g sinnn^lies should b e he ld 
(A) every s p r i n g ; (B) every S€^soaF (c) cams i s t s i i t l y . 
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Assignment 
Sheet No. 22 

Covering 
Units 148-151 

PLUMBING^ HEATIITG rMD BUILDIHG IIATERIALS — PART I 

Through advertising, proper merchandising, and a service atti­
tude of store personnel, sales of plumbing, heating, and building 
materials can be increased. New building and home construction is 
a major factor in. helping our economy to grov/. Building costs are 
high as well as repair costs to homeov/ners. During the past few 
years many home craftsmen, along with those that are not handy v/ith 
tools, are doing most of the minor repairs around the house. Most 
retail hardv/are sales will be to the homeov/ner who is doing his ovm 
repair work. 

An important aspect of the do-it-yourself movement is the chang­
ing and improvement of the facilities in the home which are dependent 
on pltcabing. Fittings, fi::tures and tools for home repair work must 
be stocked and displayed in an adequate and proper manner, A sales 
trainee needs to be thoroughly familiar v/ith the tools, materials, 
and equipment in his department, A detailed study of manufacturer's 
literature and a review of trade publications v/ill help the student 
become more proficient in sales. Manufacturer's literature on nev/ 
items, such as the nev; plastic pipe and fitting lines, v/ill be most 
helpful. 

Repairs and accessories and heating are the major part of the 
sales of plumbing and heating materials. This lesson wj.ll help the 
student become acquainted v/ith home plumbing and heating problems. 
It will show him hov/ he can help customers solve their problems and, 
at the same time, increase sales. 

Assignments 

1. Read the reference belov/, 
2. Study manufacturers literature and other reference books 

to determine the methods of pipe measurement and terminology 
until you can identify the various sizes by sight, 

3. Study manufacturers information dealing with the new types 
of plastic pipe. 

4. Answer the questions below and turn in this assignment 
^y . 

E e f e r e n c e : 

A . ACHR. Hardv/are, U n i t 16 , p p . 1 -33 , 
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Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav; a circle around the letter "T." If it 
is false, draw a circle around the letter "F." • 

Burring is the same operation as reaming. 

Chamfering is the process of tapering the inside edge of a 
pipe so it v/ill not obstruct the flow of v;ater. 

A hex pipe v;rench has serrated gripping cuts on the jaws 
like a regular pipe wrench. 

A stillson wrench is more subject to damage from abuse 
than a one piece regular pipe v/rench. 

There is a metal to metal contact when using a strap 
wrench• 

T 

T 

T 

T 

F 

F 

F 

F 

1 . 

2 . 

3 . 

4 . 

T F 

T 

T F 

T F 

rn 

5. 

6. A monkey wrench has no teeth. 

T F 7. The chain wrench slips in one direction and grips in the 
other. 

8. 

9. 

T F 10. 

T F 11. 

1 T 
i 

i 
! ! 

! T 
i 

i 

! 

i 
I 

T 

T 

T 

F 

F 

F 

F 

F 

F 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

All pipe reamers are cone shaped. 

The most commonly used pipe and tiibing cutters differ only 
in size and have a single cutting wheel. 

Grooved rollers are found on tubing cutters designed to 
cut close to the flare. 

Four wheel pipe cutters are made only for rapid cutting 
action on pipe 2 1/2 inches or larger. 

Pipe vises v/hich hold the work piece with the aid of a 
chain usually have a greater range of uses than those 
with fixed and movable jaws. 

Power threading and cutting tools are carried by most 
hardware stores since professionals use them. 

The sale of a faucet washer can lead to the sale of other 
items needed to complete the job—such as hand tools. 

Swing spout washers have a steel retaining ring. 

A bibb screw holds the bonnet packing in place. 

Pipe joint compounds must be carefully selected to 
adequately do the job in each particular case. 
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T F 18. 

T F 19. 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 
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Penetrating solvent is available which can loosen or free 
pipes and parts which are frozen and can be profitably 
sold even when it is not proniinently displayed and 
an unknown brancl. 

Bath accessories can be sold just as effectively and 
profitably if they are kept in the stock room as on an 
open self-service display. 

Water pipe comes only in galvanized finish. 

Plastic pipe is suitable only for use in carrying water. 

Plastic pipes cannot be joined v/ith metal plumbing. 

Manufacturers say that plastic pipe should not be used 
at temperatures over 120-130 degrees F. 

Some rigid plastic pipe must not be exposed to freezing 
temperatures. 

All plastic pipe can be used to carry liquids for human 
consiamption . 

Copper pipe and tijbing has some of the same advantages as 
plastic pipe over steel or iron pipe. 

Fibre soil pipe is joined v/ith threads and couplings or 
rings. "O" 

Streel elbov/s have an inside thread on both ends of the 
bend or elbow. 

T F 29. A side outlet elbow is the same shape as a tee v/ith three 
outlets. 

A side outlet cross has five threaded openings. 

Copper pipe fittings alv/ays have at least one end v/hich 
is smooth so they can be soldered. 

Soil pipe fittings are the sane basic patterns v/hether 
for use with plastic or cast iron pipe. 

An angle valve and a globe valve are built v/ith the same 
inside construction and design. 

Check valves are so installed that the ball or clapper 
will fall shut by gravity. 

T F 35. Flush valves use less v/ater than flush tanlcs. 

T F 36. Common mixing faucets can alv/ays be depended upon to mix 
cold and hot v/ater to a uniform temperature. 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

3 0 . 

"^1 

3 2 . 

3 3 . 

3 4 . 
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T F 37. In frost free hydrants the valve is located in the head 
under the handle. 

Completion 

Directionss Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly, 

1. Pluiribing tools fall into two groupss those which (a) 
the parts for the job and those which (b) 
the parts. 

2. Pipes are joined by 
_̂  and 

and 
or 

3. Regular pipe wrenches are offered in sizes from 
_______ in length. 

t o 

4 . A hex" pipe v;rench may be used on 
sided f i t t i n g s . 

sided or 

5. A strap wrench is the preferred type for use on 
pipe or tubing and on pipe made from __.^ 

and . 

6. The tv7o types of pipe reamers are the and the 

Pipe reamers can be used to 
from pipe and 

8 Steel pipe may be cut v/ith a 
clean cut is difficulte 

but a straight. 

9. 

10. 

11. 

12. 

The tool used to thread pipe is called either a 
or a 

The tv̂ o types of pipe vises are and 

The most common plumbing problem is 

To prevent premature faucet washer failure, scored or pitted 
faucet seats must be . 

13. Tv70 causes of broken pipes are 
or „ 

., and 

14. Beveled slip joint washers or cone washers should have a brass 
under them. 

15. Sink frames are made from two types of material: 
and . 
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16. Because plastic pipe is easily cut and scarred 
v/renches must be used v/hen installing. 

17. Plastic pipe is about 

IG. 

the v/eight of iron pipe. 

Copper tubing or pipe is commonly sold in sizes from 
"̂ o —_.——-^ '^or plumbing use. 

19. Soil pipe is made in both 
-. type! 

and 
iS. 

20. Unions with 
where high steam pressures are encountered, 

21. Insert type plastic fittings use a 
to hold the plastic pipe in place. 

seats are used primarily 

valves and or valves both 
allow unobstructed water flow especially for low pressure 
applications. 

23. Plush valves should generally be installed only on pipe of 
or larger diameter. 

24. Flush valves should only be sold v/hcre 
in g.p.m. and the pressure is adequate. 

Automatic mixing valves are used mostly for • 

I lul tiple -̂ ĥoi ce 

Directions; In the space at the left of each statement, v/rite the 
letter of the item which v;ill provide the correct answer to complete 
the statement. 

___^ 1, The chief advantage of an end pipe wrench is the 
ability to (A) stand great strain for disassembling 
pipes? (B) stand stillson pattern; (C) ability to v/ork 
in close quarters; (D) ability to fit a wider range of 
pipe sizes. 

2. Recent trends in bath accessories have not included 
(A) gift sets of raultiple items; (B) self-service displays; 
(C) pre-packaging of individually carded items; (D) display 
panels v/ith accessories permanently attached? (E) develop­
ment of unique items such as ash trays, etc. 

3. Floor flanges are used when (A) fastening a pipe structure 
to the wall or floor; (B) making a neat joint of pipes 
which enter the floor; (c) joining lengths of pipe which 
go through a wall? (D) flanging pipe at a union. 
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L i s t i n g 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Fittings into which threaded pipe may be screwed ares 

(A) (D) 

(B) (E) \ 

(C) 

2. Give the full name and the initials for the three common types 
of pipe threads. 

(A) 

(B) : 

(c) 

N 
3, The more coramon typos of sink frames are the: 

(A) 

(B) 

(C) 

Pipes used by the homeovmer fall into the following broad 
categories: 

(A) 

(B) 

(C) 

(D) 

5. List the three types of flush valves. 

(A) ^ (C) „ 

(B) 
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Assignment 
Sheet No. 23 

Cĉ eriiig 
Units 152-154 

This section of Study Unit 16 covers chapters J¥, ¥, ¥1 aiŝ  ¥11" 
and will seek to acquaint you with building materials, floor asidl vail 
coverings, heating equipment and other miscellaneous si^^lies. 

Whenever you are selling items in these areas the 
related sales are particularly good. You im'.st lears to 
watchful for an appropriate opportunity to siaggest items of 
and demonstrate or at least discuss their benefits* 

ror 
s Ise 
is sort 

This assignment sheet atteii5>ts to cover this 
hardware supplies and materials. 

Assignment; 

L area ^x 

J., Read the reference listed helow. 
2. Collect information from 1;^'^ various floor eô eriasg 1̂1212-= 

facturers concerning the tile and adhesives aĵ 2x>p2:iate 
for specific applications. 

3. Answer the questions below and turn la this sssigBSsaat 
by _____.̂  • 

References 

A. AC^, Hardware, Unit 16, pip. 34-68. 

Questions: 

True-False 

Directions; The following statements are either true or false. Xf 
the statement is true, draw a circle around the letter ''̂.•" jf It 
is false, draw a circle around the letter "F." 

T F 1. 

T 

T 

T 

T 

F 

F 

F 

F 

2 . 

3 . 

4 . 

5 . 

The word sash when referring to wood profeicts impâiff a sipgle 
unit with any configuration or pattern of novenent. 

The sash used in home construction are lig" thi«^« 

When sash is "glazed" the choice of glass is casually left 
up to the purchaser. 

Awning windows and jalousie windows both pivot c^en to a^ait 
ventilating air. 

Asphalt roofing is simply cellulose fibres saturated witta 
asphalt. 
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T F 6. 

T F 7 . 

T F 8 . 

T F 9 . 

T F 10 . 

T P 1 1 . 

T F 1 2 . 

T F 13 . 

T F 14 . 

T P 15 . 

T F 16 . 

"Roll roofing" and "saturated felt" are different names for 
the same product. 

Hip roofs require 135S more material because of waste. 

An eh'zlrely different procedure must be followed when 
estimating roof area for roofing materials than \4hen 
estimating for painting. 

Reducing house cleaning is an iii$>ortant advantage in 
insulating. 

Conent \î ich contains hard lus^s is all right to use if the 
lun^s are removed. 

A"* ̂ mnum requires special finishing techniques and materials 
if painting is necessary. 

Home workshop aluminum has. been especially tssipered for easy 
workability. 

All tJtie common woodworking tools can be used on the do-it-
yourself aluminum materials. 

Aluminiua nuts, bolts and scr&as are only plated so they 
must be handled carefully to avoid damaging the. plating and 
causing corrosion after short exposure to the weather. 

Linoleian may be installed on concrete which is in contact 
with the ground. 

Plastic flooring may be installed on any type of suspended 
floor. 

T F 17. "Tile" flooring refers only to the shape of the section 
not the material. 

T F 18. 

T F 19. 

T F 20. 

T F 21. 

T F 22. 

T P 23c 

T F 24, 

Asphalt tile was developed for use on concrete floor̂ ^ ^f i 
dan^ness and alkali from the c^aent were probleGEir* 

Most types of floor tile are sold in 9 x 12 squares. 

Cork tile is the leant resilient of all flooring materials. 

Cork tile is unaffected by oils, fats and greases. 

"Felt base" floor coverings with printed enamel surface 
patterns are low in cost and suited for people nho do not 
want o. permanent installation. 

High pressure plastic laminates are used for floor coverings 
in high traffic areas. 

A feature of many new tiles and floor coverings is that they 
can be installed over rough and worn floors after proper 
cleaning so the adhesive will stick. 

file:///4hen
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T P 25 . 

T P 26. 

T P 27. 

T P 28 . 

T F 29 . 

T P 30. 

T F 31 . 

T F 32. 

T P 33. 

T F 34. 

T P 35. 

T P 36. 

T P 37. 

T F 38. 

T P 39. 

T P 40. 

T P 41 

T P 42 . 

T F 43 . 

T F 44 . 

193 

The seasonal espaMsiora of f loor boards can crac& lijooleizi 
or sheet f loor ing . 

The sasoe adhesive ws^ be iised t o anfftr^ll both r^zbber t i l e 
and v i n y l t i l e . 

Some adhesives ^ 1 1 s t a i n tine t i l e v i t b i^Tch the^ are used 
i f excess i s s p i l l e d on tl ie surface. 

The imveBted gas circi2lating lieater cannot be eqaiix>^ 
with antc^ietic c imtrols . 

Some mrKlels o f the e l e c t r i c beaters can b e emzi^^ed v i t h 
autosat ic thersostat and contro l s . 

Portablti jToosa beaters are oftep so ld t o b^st an 
covered by a b o s s ' s mxasssl beatiffig syst^a. 

area s o t 

Fibre g l a s s insislation imaterial can be s o l d £or sound c s o -
t r o l i n -hi—f i &^si:^s!sesst. 

Pomace f i l te ics (renewable) are nsnal ly r^tlac^d a t l e a s t 
tmce daring th& y^sur. 

Belated laerciiandise sboiold be grooved i n one area o f the 

Door s a t s can Im so ld for izse i^erever f l oor near i s besvy. 
^ e prinary fimction of unetal 
decoraticm. 

i s t^iat of 

Metal aonldi i^s %î 1ĉ  are i n s t a l l e d before the panel of 
material i s put in to p lace ^ not b ide tbe f a s t s s i n g -
metLod f roia v i e v . 

S t a i n l e s s s t e e l saonldisi^s are soore pc^^slar tbr^n alizaiisia. 

Connter edgings saay be applied v i t b drive screws. 

i^ngle s t r i p s caniiK t̂ be b&st; 
c o m e r . 

SBzst be SEitered ^ar a 

C ^ sec t ions are nsiaally o f tbe imder-^sg^lied t^p&m 

Some i n s i d e comer and €30ve oooldings are tbe s s s e ^ lape . ' 

Aluminum door saddles are issed primarily for ins ide areas 
ii^ere t r a f f i c i s not a fac tor . 

^ l e door imist nsnal ly be csnt t o 
over an almainissa s a ^ l e . 

g e t tbe prc^!ier clearsTK5=* 

Cushion type ii^ather s t r i p cesses i n r o l l s as^ i s cut t o 
l@agth as needed. 
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C;fegi3plet.ic^ 

BJJcectlcaBsr F i l l i n t i s s I I I S E ^ C S S 3 ^ e s m sta t ;sssna: T/d-̂ Sa -Oas ŝoaDSj 

3« Fo r a r oo f l e i t a a s l o o e o f __ t© 1° Gx HEDSSa IS*" ssr I S ^ 

4 . 

5 . 

3C©ff "il̂ JlS 3C00^2SS2r o f 
g r a a s ©£ eesfer ^ a i i s ^ l e s i s 

£oo£ covsrs is^s sxci^iL "l^^ss 5 frrnrsTTi 

e l f ii)!nar3t css^ im 
g l̂il:?>eir o r . scsese lessqjtls. 

7 . TniTrff̂ loMi r o p i s i s t s o£ a ^^^s^ ttjO a tnaiaiioinaisiiu 

>. ^ i l e s a r e so l^ . i3i <nsr • O n i 5 ^ 2 s » ^ ®2r - ^ ^ 2 ^ ^ . 

cfcislcas^s a s ^ , 

1 1 . 

1 0 . ^ i i e f i ^ r a s s s i a t s d ooz^ i ^ H etjvfcaciaa^ <csm^ iim s i s ^ ©x ^̂ 

^ UEast: a l ? i i ^ s IDS fea^sni. 

1 2 . FiJtere g l a s s BaLLs rrrTr Ise 02? ieit& 

1 3 . Fii.t?>r3 g l a s s ini=TFl?^icsn 4,'̂ i4̂ 'fê  I H is i i l l s :E^git Isssw as2Ŝ  

1 4 . ^ a e adaqssac^ o r a n a i±±c f a s l e i H ^^sr^ ^^rm t^D €^£§2^3:3^ 

ox a s x c>-a-r^^ pear Mussite. 

1 5 . ^^!e cs2>sl: o f 
tsso lc5,"H^g^st: f acSasiTs igrt-ggs cssssi<c 

I S . ^ s e tsflo t j p ^ o f i ^ ^ s l 3ioaldi22^ asre 
tins iFFstgi5==r-a l̂.iT=^ t i ^ ^ s . 
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T?- S2S : ^ ^ ^ : ^ s s i "si-tSi ^ i s ^ 

I J ^ ^ !Hr~H:fJi-^h??l g^IC 

3'^ 
eBMos^^aapa 

'•S^^^^s^srs s r e 2^^3.2:^2 t s "TmjLz, x t : f ia plssss csa t ies (roGHifesr ecfege 

i 2 1 l i ^SS2t^« 
S e ^ 

^SSiSS l iS^r 2^^32221^ ^ S ^ i S ^ ^ . 

ri*' 

2» ^ 1 ^ £ i ^ s ^ s s ^ ^ a l t ^ ^ e s o r i ^ssMt^ is^ . s^fri=«rfsl3 sse,! 

1*4;;: 

3« - l i s S3SSS" t ^ s e s ssf ^ ^ s s s ^ ^ ^ s : ^ Isase s^ss322s^3 ares 

€« 'HaS t^sreis t ^ i e s GIE: B S H ^ I ^ ^ C ^ S S ^ ^ 2 : ^ 

5-> l i l s & t l ^ i n S S ^ S i s l S lnF?r^" 1 ^ S S ^ I ^ I ^ E ^ ^ ^ ^ ^ ^ L 

r̂  
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TRAINING PLAN AM) PROGRESS RECORD 
B̂ OR 

ELARDWARE RETAILING Student's Copy 

JOB TRAININGS What the 
Worker Should Be Able to Do 

Proficiency RELATED INFORMATIONS What 
Shown the Worker Should Know 

Techniques of Selling 

Greet customer; demonstrate 
merchandise; quote prices 
and sell hardware 

Time in hours 

Planning sales presenta­
tion; characteristics of 
a good demonstration; im­
proving your sales person­
ality; importance of re­
lated selling 

Store Management and Record Keeping 

Write sales and charge 
tickets; inventory stock; 
make out daily balance 
report form; order merchan­
dise and price hardware 
items 

Time in hours 

Types of records; informa­
tion required for payroll; 
meaning of margin and 
mark-up; reduction of ex­
penses; function of 
management 

Merchandis ing 

Make window and interior 
displays; stock various de­
partments and islands; dust 
stock and shelves and clean 
and care for store floors 

Time in hours 

Types of hardware mer­
chandising; importance of 
displays and principles 
of their construction; 
principles of sales floor 
layout and types of fix­
tures; proper use of 
color and lighting 

Promotion and Advertising 

Prepare an advertising 
budget and plan a special 
promotion sale; plan a news­
paper and radio advertise­
ment; make posters and hand­
bill layouts 

Importance of advertising; 
methods of planning and 
budgeting advertising; 
methods and types of ad­
vertising; how to measure 
the effectiveness of an 
advertising campaign 

Time in hours 

Tools and Hardware 

Demonstrate; display and 
sell merchandise from the 
hardware, handtool, power 
tool; and lawn, garden and 
farm tool departments 

Time in hours 

Product information; dis­
play and demonstration 
techniques; customer needs 
related to various kinds 
of tools and various sales 
tips 
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Sporting Goods an4 Becre^tidnal Equipment 

Demonstrate; display and 
sell merchandise from the 
sporting goods and recrea­
tional eguipment depart­
ments 

Time in hours 

/ 

^ 

Kinds of materials; types of 
customer needs; and display 
techniques of value in sell­
ing sporting goods and re­
creational equipment 

Paint and Electrical Departments 

Display and sell merchan­
dise from paint and elec­
trical fixtures and sup­
plies departments 

Time in hours 

Product information and 
techniques of displaying and 
selling paint and paint sun­
dries and electrical fix­
tures and supplies 

Housewares and Cleaning Supplies 

Demonstrate; display; adver­
tise and sell housewares and 
cleaning and laundry supplies 

Time in hours 

Product information and tech­
niques of displaying and 
selling housewares and clean­
ing supplies 

Plumbing^ Heating and Building Materials 

Display and sell plumb­
ing, heating and build­
ing materials 

Time in hours 

Kinds and types of plumb­
ing, heating and building 
materials; techniques of 
displaying and selling them 

Code for employer's use in marking student's progress 

Performed some operations 
in area 

Performed most operations 
in area 

Performed some 
operations with 
reasonable profi­
ciency 

Performed most 
operations satis­
factorily 

. ^ ^ j 

.J3 

p. :,-.vv •-"., 

mm 
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1 
TRAINING PLAN Atlb PROGRESS RECORD 

FOR 
HARDWARE RETAILING Employer's Copy 

JOB TRAINING: What the 
Worker Should Be Able to Do 

Proficiency RELATED INFORMATIONS What 
Shown the Worker Should Know 

Techniques of Selling 

Greet customer; demonstrate 
merchandise? quote prices 
and sell hardware 

Time in hours 

Planning sales presenta­
tion; characteristics of 
a good demonstration; im­
proving your sales person­
ality; in5)ortance of re­
lated selling 

Store Management and Record Keeping 

Write sales and charge 
tickets; inventory stock; 
make out daily balance 
report form; order merchan­
dise and price hardware 
items 

Time in hours 

Types of records; informa­
tion required for payroll; 
meaning of margin and 
mark-up; reduction of ex­
penses; function of 
management 

Merchandising 

Make window and interior 
displays; stock various de­
partments and islands; dust 
stock and shelves and clean 
and care for store floors 

Time in hours 

Types of hardware mer­
chandising; in5)ortance of 
displays and principles 
of their construction; 
principles of sales floor 
layout and types of fix­
tures; proper use of 
color and lighting 

Promotion and Advertising 

Prepare an advertising 
budget and plan a special 
promotion sale; plan a news­
paper and radio advertise­
ment; make posters and hand­
bill layouts 

Time in hours 

In5)ortance of advertising; 
methods of planning and 
budgeting advertising; 
methods and types of ad­
vertising; how to measure 
the effectiveness of an 
advertising campaign 

Tools and Hardware 

Demonstrate; display and 
sell merchandise from the 
hardware, handtool, power 
tool? and lawn, garden and 
farm tool departments 

Time in hours 

Product information; dis­
play and demonstration 
techniques; customer needf 
related to various kinds 
of tools and various sales 
tips 
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Sporting Goods and Recreational Equipment 

Demonstrate; display and 
sell merchandise from the 
sporting goods and recrea­
tional equipment depart­
ments 

Time in hours 

Kinds of materials; types of 
customer needs; and display 
techniques of value in sell­
ing sporting goods and re­
creational equipment 

Paint and Electrical Departments 

Display and sell merchan­
dise from paint and elec­
trical fixtures and sup­
plies departments 

Time in hours 

Product information and 
techniques of displaying and 
selling paint and paint sun­
dries and electrical fis:-
tures and supplies 

Housewares and Cleaning Supplies 

Demonstrate; display; adver­
tise and sell housewares and 
cleaning and laundry supplies 

Time in hours 

Product information and tech­
niques of displaying and 
selling housewares and clean­
ing supplies 

Plumbing^ Heating and Building Materials 

Display and sell pluitib-
ing, heating and build­
ing materials 

Time in hours 

Kinds and types of plumb­
ing, heating and building 
materials; techniques of 
displaying and selling them 

Code for eit5>loyer*s use in marking student's progress 

Performed some operations 
in area 

Performed most operations 
in area 

Performed some 
operations with 
reasonable profi­
ciency 

Performed most 
operations satis­
factorily ; ^ ^ v . 
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S p o r t i n g Goods and RddJffeational Equipment 

Demonstrate; display and 
sell merchandise from the 
sporting goods and recrea­
tional eguipment depart­
ments 

Time in hours 

/ 

Kinds of materials; types of 
customer needs; and display 
technigues of value in sell­
ing sporting goods and re­
creational eguipment 

Paint and Electrical Departments 

Display and sell merchan­
dise from paint and elec­
trical fixtures and sup­
plies departments 

Time in hours 

Product information and 
technigues of displaying and 
selling paint and paint sun­
dries and electrical fix­
tures and supplies 

Housewares and Cleaning Supplies 

Demonstrate; display; adver­
tise and sell housewares and 
cleaning and laundry supplies 

Time in hours 

Product information and tech­
nigues of displaying and 
selling housewares and clean­
ing supplies 

Plumbingy Heating and Building Materials 

Display and sell plumb­
ing, heating and build­
ing materials 

Time in hours 

Kinds and types of plumb­
ing, heating and building 
materials; techniques of 
displaying and selling thera 

Code for employer's use in marking student's progress 

Performed some operations 
in area 

Performed most operations 
in area 

IX 
Performed some 
operations with 
reasonable profi­
ciency 

Performed most 
operations satis­
factorily 

.:3 
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TRAINING PLAN AND PROGRESS RECORD 
FOR 

HARDWARE RETAILING 

ii 

JOB TRAINING: What the 
5'»orker Should Be Able to Do 

Proficiency 
Shown 

RELATED INFORMATIONS What 
the Worker Should Know 

Techniques of Selling 

Greet customer; demonstrate 
merchandi&e; quote prices 
and sell hardware 

Time in hours 

Planning sales presenta­
tion; characteristics of 
a good demonstration; im­
proving your sales person­
ality; importance of re­
lated selling 

Store Management and Record Keeping 

Write sales and charge 
tickets; inventory stock; 
make out daily balance 
report form; order merchan­
dise and price hardware 
items 

Time in hours 

Types of records; informa­
tion required for payroll; 
meaning of margin and 
mark-up; reduction of ex­
penses; function of 
management 

Merchandis ing 

Make window and interior 
displays; stock various de­
partments' and islands; dust 
stock and shelves and clean 
and care for store floors 

Time in hours 

Types of hardware mer­
chandising; importance of 
displays and principles 
of their construction; 
principles of sales floor 
layout and types of fix­
tures; proper use of 
color and lighting 

Promotion and Advertising 

Prepare an advertising 
budget and plan a special 
promotion sale; plan a news­
paper and radio advertise­
ment; make posters and hand­
bill layouts 

Time in hours 

Importance of advertising;L 
methods of planning and 
budgeting advertising; 
methods and types of ad- i 
vertising; how to measure 
the effectiveness of an 
advertising campaign 

Tools and Hardware 

Demonstrate; display and 
sell merchandise from the 
hardware, handtool^, power 
tool; and lawn, garden and 
farm tool departments 

Time in hours 

M 
Product information; dis­
play and demonstration 
techniques; customer needs jj 
rer̂ ated to various kinds 
of tools and various sales 
tips 
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VT 002 072 
Cabinetmaking, A Course of Study Designed for Cooperative 
Part-Time Students Employed in Cabinetmaking Trades. 

Kirby, Jack * Robinson, Grin 
Missouri Univ., Coluntoia. Dept. of Industrial Education 
Missouri State Dept. of Education, Jefferson City 

Pub Date - Jan65 
MF AVAILABLE IN VT-ERIC SET 165p. 

*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, ^CABIWElim^^, 
*CABINETMAKING, GRADE 11, GPvADE 12, *CO0PERATI\^ EDUCATiOIiJ, 
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Estimating Material and Calculating Costs, (9) Luntoer and Laantoeir 
Processing, (10) Plywood, Veneers, and Special Materials, C11) 
Framing Square and Geometric Layout, (12) Wood Joinery, (13) 
Construction of Cabinets and Bui It-Ins, (l̂ i) Construction of 
Cabinet Parts and Special Features, (15) Furniture Manufactoarim^, 
(16) Finishing Procedures, (17) Doors, Windows, and Sash 
Construction, (18) Sash, Trim, and Frames, (19) Fasteners atad 
Hardware, (20) Adhesives, (21) Furniture Restoration and 
Refinishing, and (22) The Small Woodworking Enterprise. AssigiaHOut 
sheets for each unit include the assignment, references, and 
objective-type questions. Supplenentary materials include a Job 
analysis and a progress record. Students should be at least ̂ Iglii 
school Juniors, and the teacher should be a qualified coordijaator 
or trade teacher in this 180-day course. An answer key CVT 0B2 073) 
is available for 50 cents. This document is available for $1.5© 
from Industrial Education, 103 Industrial Education Biaildieg, 
University of Missouri, Columbia, Missouri S52D1. (B^) 







T"^Hi" 

i-T 

r 
I 
T 
T 

PI 
T 
T 
I 

- I 
1 

1 
1 
I 
I 
I 
I 
I 

o 

Ui 

M 
IN 
O 
N e 

U S OEPARIHENI Or HE&ITK. EDUC&IIOH & WEIEARE 

OEEICE OE E0UCA1I0N 

Vnn DOCtlHENI H&S BEtH REPRODUCED EX&CIIY &S RECEIVED EROM THE 
P[S>OK CS GS&&!<iZi7iOX OR;&liti:.M& I ! POINIS OE VIEW OR OPIKIONS 
SIMED DO NOT HECESSARIIY REPRESENI OEEICIM O'ElCE OE EDUC&IION 
POSIIIOH OR POIICY 

CABINET/V^KING 

' A Course of Study 

Inco£povated-iiMhe»€o«ifse>«£°§tit% 

Designed for 

Cooperative Part-time Students 

Employed in Cabinetmaking Trades 

Issued by 

Department of Industrial Education 
College of Education 

University of Missouri 
Columbia, Missouri 

in Cooperation with 

Industrial Education Section 
State Department of Education 

Jefferson City, Missouri 

^ 



nHiiii m 

MEM OR A ND U M 

-ffO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio k3212 

FROM: (Person) James B. Karnes (Agency) Un ivers i ty of Missouri a t Columbi 

(Address) 103 I n d u s t r i a l Education B ldg . , Columbia^ Missouri 

DATE: December 6, 1967 

RE: (Author, T i t l e , Publisher, Date) I n d u s t r i a l Educat ion Dept . 
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FOREWORD 

This course of study, consisting of an analysis of CABINET-
MAKING, together with assignment sheets covering the related 
(occupational) information to be taught by the school, has been 
prepared for teaching cabinetmaking on an individual basis in 
cooperative part-time programs. 

The original analysis was prepared by Mr.. Robert C. 
Rosenquist, formerly of Illmo-Pornfelt High School, Illmo, 
Missouri and the original assignment cheets were prepared by 
Dr. Merlin H. Kleinbach, formerly Research Assistant in Industrial 
Education at the University of Missouri. 

Special credit is due to Mr. Jack Kirby and Mr. Grin 
Robinson, Research Assistants in Industrial Education at the 
University of Missouri, who prepared the present revision. 

We wish to acknowledge our indebtedness to Dr. H» H. London, 
Professor of Industrial Education, University of Missouri, for 
the direction and administration of the Curriculum Materials 
Laboratory in which this material was prepared, and to Mr. James 
B. Karnes, Instructor in Industrial Education, University of 
Missouri, who supervised the preparation of this manual and 
edited the manuscript. Credit is due Mr. B. W. Robinson, 
Assistant Commissioner of Education, Mr. Merton l-Theeler, Director 
of Industrial Education, and to other staff members of the 
State Department of Education for their efforts in the develop­
ment of the Industrial Education Curriculum Series of which 
this course of study is a part. 

HUBERT WHEELER 

Commissioner of Education 

January, 
500 

1965 
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INTRODUCTION 

In preparing this course of study, it has been assumed that 
the attainment of occupational competency in any type of work 
involves three different, yet closely related, types of learningo 
They are: 

1. Mastery of the practical job skills and procedures 
performed by the worker in the occupation. 

2. Comprehension of the technical and related information 
basic to an intelligent understanding and practice of 
the occupation. 

3. Development of those personal-social traits which are 
essential for the successful worker. 

The first group of the "learning units"—the job skills and 
procedures—has been arranged in the analysis under the heading 
of "Job Training." The second group of learning units-»-the tech­
nical and related information—has been curranged under the heading 
of "Related Information." And the third group—the personal-
social traits—has been listed under "Personal Qualifications of 
the Cabinetmaker" in the introductory section addressed to the 
student. 

In a cooperative educational program it is necessary for 
both cooperating agencies—the school and the employer—to under­
stand clearly just what each is to be responsible for in the 
training of the student-worker. Experience has shown that most of 
the practical job skills and procedures of an occupation can best 
be learned through supervised work on the job. Experience has 
shown also that the school can best teach most of the technical and 
related occupational information needed by young student-workers. 
This division of responsibility has been made in the arrangement 
of the course of study? that is, it is expected that the student-
worker will master the job skills and procediires through practical 
work on the job under the immediate supervision of the en5>loyer, 
and that he will receive instruction in related occtroational in­
formation in the school under the direction of the coordinator. 

Skills and related information are matters for direct in­
struction, but personal-social traits are acquired only through 
practicing them during the process of acquiring skills and in­
formation and in one's daily conduct. Therefore, both the employer 
and the school, as well as the home, must assume responsibility 
for developing in the student-worker those habits, attitudes and 
character traits which are essential for success in his occupa­
tion and in life. Both the employer and the school should be 
constantly on the alert to see that the student-worker places 
desirable interpretations on his escperiences and that he does 
not practice hcibits and exhibit character traits detrimental to 
his success. 
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Since the coordinator's crlass i f i l l 1:̂  mage i ^ o f f i f t ies* car 
©ore students , each difxeriisg from tise ©tlasr slg3alfics3itly« st3a^«-
ing a dozen or more ot^mj^tions ^jiaic^ d i f f e r urarkedly In Oielr 
requirements, i t fol lows that i t w i l l l2)e ijngaDssiSsle for Man t© 
teach, through the grot^ method, the occj^satieiiQl informatlca 
ii^iich r e l a t e s t o the s p e c i f i c jca? o i eacSa stsadent-wos^er* XSB 
order t o be e f f e c t i v e , t h i s t^pB o f instrasctlon inast iDe I s ^ - ^ o s -
a l i z ed . Theire i s , o f course, SXSSSB re la ted Inforsietlon, s a ^ s s 
occupational heal th and sa fe ty , i^sr^si^'s e^Mnpssrasatlcin, ^i^g-e-hcssr 
laws, f a i r labor standards, insen^lqysi^nt oEi^aeasaticaa, as^ tihe 
l i k e , % îich i s of common .interest asd concern t o a l l s t s d s s t ^ 
workers, and may be e f f e c t i v e l y taiaglat by the grosses iigthod. 
i f the coordinator i s t o irake a r e a l osatributlon t o the 
serv ice vocational education of h i s stsadsats, he amast ^ v o t e a 
major portion of h i s classroom instrB«rtl©n t o cssat^st lealcsi gS—̂ '̂ .s 
s p e c i f i c a l l y with the work of each boy assd g i r l enr^sll^* 

With t h i s requir€!QQCit i n TpJBd, and i n order las f a c i l i t a t e 
individual ins truct ion , these asslgizsm^it sheets ha^?e b^sn z s ^ s r s s . 
Each CK>ntain5 certa in r^^rd data as t o ncmS êr and ra^ge of "^inlts 
covered, introductory jsxagra^is (^signed t o deveico Istsr^st , . 
esrolain the isiportance of the assigisaent, and t o ccssre^y t© t s ^ 
student ii^at he i s e^>ected to l earn, s p e c i f i c asslgan^sts i n ­
cluding reading, learning a c t i v i t i e s and a s e r i e s o f ueiF-tjje 
questions designed t o check h i s attalism^at. 

Obviously, i t i s des irable t o t^caa t l ^ r e l a t e iafisaastlcEi 
in the school a t the time I t w i l l be lased imost aayasxtagegssly can 
the job. This m^ans that the two :^3ases of the stQdsst-werker-s 
training should p a r a l l e l eacaa other In a progress ive inssns^r-
The coordinator w i l l f ind t3ie assignment Sheets w e l l a^^stsd tx? 
t h i s end. He can s e l e c t from day t o day the asslgismeat ical^i 
covers the informational l inits re la ted t o the work being dose 
on the job. With t h i s arrangsmsst, the coordinator w i l l b^scme, 
during a major portion of h i s classrooac t i s ie , a sijsssrvlslsg s t s ^ -
and helping teacher. 

In s e l e c t i n g books for the cosrse , an e f f o r t has b^sa irase 
t o r e s t r i c t tlie number t o an adequate sKsi^^r^e o f the n e t e r l a i , 
and to s e l e c t those of recast pablicaticaa ^5 that current prac­
t i c e s can be cons i s tent ly pres^ited. I t i s reoammsaded tSaat 
copies of these books be secured and k^st i n the ooordlns^tor's 
classroom for r e a ^ use by the student. 

The key sheets avai lable i n a s^p^rate msraaal, I s v e bees 
prepared t o enable the coordinator to score qu lcs ly the €a33ectls'^ 
t e s t s which are a part o f eac2i ass lgm^nt s h ^ t - "Shese key s h e ^ s 
g ive the correct ans%?ers t o tb& quest ions, as w e l l ^ the refsr^ 
ence and the page on which ^ach ai^wer can be found, ^ e key 
sheets should be kept i n the coordinator's possess ion . 
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Patience. Much of the worl: of the cabinetmaker is with- small 
parts and involves delicate manipulation, and it requires patience 
as well as skill to J the things necessary to complete a product. 

Alertness. The ability to pay close attention, to respond quickly 
and to concentrate on one's work. 

Self-<:ontrol. Jlaintain a pleasant disposition and keep your 
ten̂ jer under control. 

Courtesy. Respect the other person's point of view, his inter­
ests, and wants. I5iis may require effort at times, but it will 
pay off. 

Readiness to Assume Responsibility. "Hiis means that you should 
not refuse to undertake a task because it is difficult and when 
Q^ce Tindertaken you should carry it through to completion. 
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REFERENCES FOR CABINE'n4AKING 

A. Peirer, John L., Woodworking For Industry, Chas. A. Bennett Co., 
237 N. E. Monroe Street, Peoria, Illinois 61602, 1963, $6.80* 

(19)** 

B. Dahl, A If and J. Douglas Wilson, Cabinetmaking and Millwork, 
American Technical Society, 848 E. 58th Stxeet, Chicago, Illinois 
60637, 1956, $6.50* (18)** 

C. Towers, T-fhitney K., Cabinetmaker's Manual For Amateurs and 
Professionals, The Home Craftsman Publishing Corporation, Rock 
Island, Illinois, 1957, $6.95* (15)** 

D. Seigele, H. H., Cabinets and Built^Ins, Frederick J. Drake and 
Co., 9 South Clinton Street, Chicago 6, Illinois, 1961, $2.50* 

(2)** 

* Subject to educational discount 
** Frequency of use in assignments 
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ANALYSIS OF CABINETMAKING 

JOB TRAININGS VThat the A s s i g n . 
Worker Should Be Able To Do ITo. 

RELAT3D INFORMATION: vrhat 
the !-7orker Should Know 

Introduction to Cabinetmaking 

i 

1 

1 

1 

1. Work of the cabinet­
maker .' . 

2. Branches of cabinet-
making 

3. Classifications of work 
in cabinetmaking 

4. General requirements 
for cabinetmaking 
industry 

5. Forking conditions in 
the cabinetmaking in­
dustry 

6. Names and characteristics 
of period furniture 

Hand Tools 

Measuring and Layout Tools 

7. Measure and divide 
sppces with rule 

8. Lay out square cuts 
with square 

9. Read and check measure­
ments with square 

10. Lay out parallel lines 
with marking gauge 

11. Mark duplicate parts with 
a square 

12. Divide spaces with 
divider 

13. Scribe circles with 
compass 

14. Lay out angles with 
sliding T-bevel 

15. Gauge with pencil 
16. Mark centers 
17. Measure inside and out­

side diameters with 
calipers 

18. Dravj circles of large 
diameter with trammel 

19. Establish horizontal 
lines with spirit lehel 

8 

Kinds and types of 
measuring and marking 
tools 
Type of work for which 
layout t o o l s are designed 
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JOB TRAINING: What the Assign 
Worker Should BF. Able To Do No, 

RELATED INFORMATION: What 
the Worker Should Know 

20. Establish vertical lines 
with plumb bob 

Saws 

21. 
22. 
23. 

24. 
25. 

26. 

Rip to line 
Crosscut to line 
Saw to line with back 
saw. 
Cut miters 
Saw inside and outside 
curves 
Sharpen saw 

Planes and Scrapers 

27. 

28. 
29. 
30. 
31. 
32. 
33. 
34. 

Plane surface 

Plane edge grain 
Plane end grain 
Adjust plane 
Sharpen plane iron 
Plane curved edge 
Cut chamfer or bevel 
Sharpen scraper blade 

Drills 

35. Bore holes in wood 

36. Countersink holes in 
wood 

37. Sharpen drill and auger 
bits 

Shaping and Forming Tools 

38. Trim or pare with chisel 

39. Do gouge work 
40. Rough out curves with 

draw knife 
41. File curved edge 
42. Sharpen chisel 

Fastening Tools 

43. Drive and draw nails 

2 
2 

21. ICLnds and types of saws 
22. Sizes of saws 

26. Types and purposes of 
oil and emery stones 

27. Common wood planes and 
their uses 

34. 

35. 

38 

43. 

Types of scrapers and 
their uses 

Types and sizes of 
drills and boring tools 

1 

Types and sizes of 
shaping and forming 
tools 

Kinds and types of 
assembling tools 

http://�jjuiuu.li
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JOB TRAINING: T̂ That the Assign. 
Worker Should Be Able to Do Ho. 

RELATED INFORMATION: VThat 
the Worker Should Know 

44. Set nail or brad 
45- Select and drive screws 

46. Clamp stock for gluing 
47. Dress screwdriver 

45. Kinds and types of 
sharpening tools 

Power Equipment and Safety Rules 

Circular Saw 

48. 
49. 

50. 
51. 
52. 

53. 
54. 
55. 

Band 

Adjust circular saw 
Make finger board for 
ripping on circular 
saw 
Rip stock to width 
Cut stock to length 
Cut coves on circular 
saw 
Taper rip on circular saw 
Change saw blades 
Sharpen, set and gum 
circular saw blade 

Saw 

3 
3 

5 

56. Adjust band saw 

57. Make circle cutting 
jigs for the band saw 

58. Saw curves 

59. Rip stock 
60. Cut off stock 
61. Resav/ stock 
62. Make patterns for cut­

ting duplicate parts 
63. Repair broken blades 
64. Sharpen and set blades 

Jig Saw 

65. Adjust jig saw 

66. Saw inside curves 

67. Sav7 outside curves 

68. File with jig saw 
69. Sand with jig saw 

3 

3 

5 

3 

3 

5 

48. Ti'pes and sizes of saws 
49. Range of work which can 

be done on saws 

55. 

56. 

57. 

58. 

65. 

66. 

67. 

Rules for ?afe opera­
tion of a circular saw 

T\'pes and sizes of band 
saws 
Range of work which can 
be done on a band saw 
Rules for safe opera­
tion of a band saw 

Types and sizes of jig 
saws 
Range of work which can 
be done on a jig saw 
Rules of safe"operation 
of a jig saw 
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JOB TRAINING T̂ ĥat the Assign 
Worker Should Be A^^le to Do No> 

Jointer 

70. Adjust jointer 

71. Joint an edge 

72 , 

73, 
74. 
75. 
76. 
77. 

78, 

Square stock 

Cut chamfer or bevel 
Surface narrow stock 
Cut rabbet 
Cut taper 
Sharpen and replace 
jointer knives 
Adjust planer 

79. Surface stock tothick­
ness 

80. Sharpen and replace 
planer knives 

Drill Press 

81. Adjust drill press 

82. Change drills 

83. 

84. 

85. 
86. 

Drill holes with drill 
press 
Make L-shaped and in­
clined jigs for pro­
duction drilling 
Rout with drill press 
Sharpen drill bits 

Shaper 

8 7 . Adjust shaper 

88. Shape straight edges 
89. Make guide fences for 

shaping circular stock 
90. Shape inside and out­

side curves 
91. Make patterns and set­

ups for shaping irregular 
designs 

92. Change shaper knives 

3 

3 

5 

3 

5 

4 

4 

4 

5 

RELATED INFORMATION: Whot 
the Worker Should KncTA/ 

70. 

71. 

72. 

78. 

79. 

81. 

82. 

83. 

87. 

88. 

Types and sizes of 
jointers 
Range of work which caii 
be done on jointers 
Rules for safe operation 
of a jointer 

Range of work which can 
be done on planers 
Rules for safe operatiai 
of a planer 

Types and sizes of 
drill presses 
Range of work which 
can be done on drill 
presses 
Rules for safe operaticxi 
of a drill press 

Range of work which can 
be done on wood shapers 
Rules for safe operation 
of a shaper 
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COB TRAINING: What t h e 
Wo river Shou ld Be A b l e t o Do 
L s t h s 
95. Adjust and care for lathe 
c/>. Center stock 

95. Mount stock on face 
plate 

96c Lay off and turn stock 
between centers 

97. Sharpen turning tools 

Assign 
Ho. 

4 
4 

RELATED INFORMATION: Vllvc^t 
the Worker Should Know 

93. Types of wood lather. 
•94. Range of work which can 

be done on lathes 
95o Rules for safe opera­

tion of a lathe 

97, Kinds of materials used 
for cutting tools 

98. Angles at which various 
cutting tools are 
sharpened 

Sander 

m 

99. Adjust Sander 

100. Sand flat work 

101. Make pivot jig for 
sanding circular stock 

102. Sand curved work 
103. Chanvje sanding belts 

or disks 

4 

4 

5 

99. 

100. 

101. 

4 

3 

4 

4 

104. 

105. 

106. 

107. 

108 

i ! 
i i 
? 1 

1 • 

1 . 

110. Render first aid for 
injuries 

4 

5 

6 

6 

109. 

110. 

111. 

112. 

Types and kinds of 
sanding equipment 
Range of work which can 
be done onSanders 
Rules for safe opera­
tion of a Sander 

Range of work which can 
be done on routers 
Range of work which can 
be done on radial arm 
saws 
Types of portaIbe power 
tools 
Names and types of the 
more specialized pro­
duction machines 
Range of work which can 
be done on specialized 
machines 
Range of work which can 
be done with portaIbe 
power equipment 
.General safety practices 

Types and grades of 
abrasive, materials 
Prevent drawing the 
temper of a tool 
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JOB TRAININGS What the Assign. 
Worker Should Be Ablf̂  to no No. 

RELATED INFORMATION: What 
the Worker Should Know 

113. 

115. 

116. 

117. 

118. 

119. 
120. 

121. 

Reading Drawings and Planning the I-jork 

Draw and sketch plans 
for cabinetwork items 

Make blueprints from 
drav/ings 
Wriiie specifications 
for the construction 
and installation of 
cabinetwork 

7 

7 

113. Types of drawings 

114. Various lines and 
symbols used in drafting 

Estimating Material .-nd Calculating Costs 

Compute board measure 
of lumber and plywood 

Compute cost of 
lumber 

Make out stock bill 
Select and cut stock to 
rough size for shop 
order 
Tally on tally sheet 

8 

8 

117. Lengths, widths and 
thicknesses to which 
various species of wood 
are cui. 

118. Various types of records 
used in connection with 
the production of orders 

Lumber and Lumber Processing 

122. Recognize and identify 
different woods 

124. Identify quarter- and 
plain-sawed lumber 

125. Identify heartwood and 
sapwood 

9 

9 

9 

9 

9 
9 

9 
9 

122. Characteristics of 
hardwoods and softwoods 

123. Effect of moisture on 
wood. 

124. Types of cuts used to 
sav7 logs into lumber 

125. How wood is seasoned 

126. Defects found in lumber 
127. Grading standards for 

hardwoods and softwoods 
128. Ho\'7 knots are formed 
129. More important hardwood 

and softwood lumber 
trees in the United 
States 

130. Advantages of plain-
and quarter-sawed lumber 
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JOB TRAINING: v'̂ at thq Assign, 
Worker Should Be ABle to Do So. 

RELATED INFORMATION^ VThat 
t r a I 'orker Shoiald Know 

132. S e l e c t and order lumber 
for cab ine t x%'ork 

133. Cut s tock for most 
economical use 

9 

9 

131. 

9 

9 

9 

132 . 

1 3 3 . 

134 . 

Advantages of k i l n d r y ­
ing ai-d of a i r drying 
lur'xer 
i'lG'iiiods by which ha rd -
T./cod i-v.iTnber i s graded 
iiethodo by v/hich s o f t ­
wood luirher i s graded 
Ecvj iUGicisr conJ?tructiai 
can reduce b u i l d i n g 

.-Ni­ls 
135. Tvpas and sizes of stan­

dard materials and mill-
wcrk 

136. Terminology and abbre­
viations used in des­
cribing luriber 

137. Tvpes and kinds of 
stock mcidings availalils 

138- AFSOciati'^ns responsible 
for lumber grading 

Plywood, Vaneers, and Soecial Materials 

10 

10 

10 

10 
10 
1 0 . 

139 . 

140 . 

1 4 1 . 

142 . 
143 . 
144 . 

Differences and s i m i -
*l^ri\J.es between 
vender and c-lv\\-ood 
I-letn^QS od cuttina 
veneers and plywood 
Advantages of veneers 
over solid wooes 
Veneers are matched 
Advantages of plywood 
T'V'pes and kinds of 
manufaccured modified 
wood products 

Framing Square and Geometric Layout 

146. 

147. 

Determine diagonals of 
squares and solids with 
square 

Lay out ellipses and 
circles with steei 
square 

11 

11 

145. Mark and lay out parts 
involving the use of 
tiie stael square 

146. Methods of laying out 
geometric forms involv­
ing tî e use of the 
steel square 
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JOB 3SAlFX?^Gi ^That i^se i ^ s i g m . 
Worker Sboulg Be jjl^le t ^ Do ICoI 

148 . l a y o u t and cr i t s t o c k 
w i t h l u t s r s e c t i u c ; i n -
c l i n e d si i r f a c e s 

149. S e l e c t , l a y o u t ai>d 
Cs3t more cosnaonly osed 
wood j o i n t s 

12 

12 

149. 25?pes a sd Id ^ 5 o r 

.^«J325ta^s ssaa ^ i s ^ -

t ^ p e s €sif J c a s t s 

CGnst3rr;ctlog o f C ^ l a ^ s l s asad Bal l i r -I jss 

1 5 1 . Read s p e c i f l c a t i o n s f o r 
c a b i n e t oirders 

152 . Make l a y o u t on r o d 

1 5 3 . Lay o a t and t^ns t r :2Ct 
s k e l e t o n frames 

154 . I ^y o a t and c o a s t n a c t 
f a c e frasses 

156« laay o u t and c o n s t n a c t 
cupl5J^rd d o o r s and sas l i 

1 5 7 . Lay o a t and c o n s t r u c t 
d rawers and t r a v s 

1*5 152. 

12 

14 

14 
14 

153. 

154. 

155. 
156. 

: e c t ^SK^r o r ^Jist:-

:M2i±»oss o f jol'g^erg-

*^]S3ctî H2 ©f st^s]ffisrd 

•!?55es o f s:npif s :^EG^ts 
I2zipsrt222ce o f c i s s r s s s s s 
i s ^otsr ai3^ ^rsi i isr 'Cy*'-̂— 
s t n a c t i ^ s s 

Fsimlt iajg CcgsstXBCtigga 

1 6 1 . C o n s t r u c t an i n d o o r 
p i e c e o f f u r n i t u r e 

15 

i 3 

35 

15 

1=; 

15S« "Ror^ j e r ^ s r a i e d l?f ciaaj!-
•mora a sd s p e c i a l lionE— 
•srsrkisg •mar̂ '̂ '̂ TV^ 

1 5 9 . 5 ^ c t o r s tso c s E ^ i ^ a r ±n 
s s l e c t i s g sETsi tssrs 
•̂ sozads 

IS©. S o i t a M s pl^'ssooids fcs-
x^-jrai tsrs cjQsstrsscti^scs 

151» Csntsssocsrazv ^ssmitssre 

1 S 2 . ^ l 3 l s Q s s i g s ^ ac3d t S e 
c i s r a c t s r i s t i s s o f ^esssi 

1 6 3 . B a s i c f52rsir=Hrs pi^yie^-" 
t i c s i s asad dsnstsrssct iso 
^ a t a a r s s 
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1S9 . dessB ancS s tsare rli!ilsh±!sg 

16 

15 

15 

16 

1-S> 

1 5 7 « T : T - 3 C ^ 2-: 

:3 S Z J 2 x i T 3 3 ^ X2r 

1L74. 

ITS . 
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JL^- ©at: sssS COSSSLLU^^ 

I s ^ (StsTu: s i s i coss&LLuacfc-

X7 

17 

17 

I S 

I S 

I S 

1 3 , 

115 

1 7 3 , 

174=. 

175» 

1 7 S . 

1 7 7 . 

17S« 

1 7 3 , 

:axii2r 

171* rv. 

Lzns zrnr 

Icii:: 

^ ! = i i j T : j sas r s SH^ 

T Q 

1 9 

IS©. 
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JQo TF^^-lFlKGs ^fhat t h e A s s i g n . 
T'cr'-er Should Be Able t o Do No. 

RELATED INFORM?'.n=ION: 
t h e Worker STiculd J'JIO 

22 

Tq> Lsy ou t equipinent for 
job product ion 
Lay ou-fi equipment for 
custoni Production 

2C'", Asep records of pur­
chases, sales and 
accounts 

22 
22 

22 

22 

198 . 
199 . 

2 0 0 . 

2 0 1 , 

22 

22 

197. Capital needs and 
financial ospects >.i' !? 
business 
Importance r>-2 Iccatior. 
Principles involv-ic "n 
shop layout 
Tools and eofvarr/e it 
necessaiy 
Types of business 
organiza ti on, the ir 
advantage;; and disad­
vantages 

202. Sales and marketing 
methods 

203 . Records and t h e i r 
i ir^ortance 
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Assignment Covering 
Sheet No. 1 Units x-6 

THE CABINETMAKER AND HIS WORK 

One of the more attractive occupations open to individuals 
interested in the woodworking industry is that of the cabinetmaker. 
Even though mass production methods and specialization of jobs are 
used extensively, the individual with a broad background of training 
and experience in the field will always find an outlet for his 
talents. There is enough variety of work, also, to keep the job 
interesting* 

The occupation requires an individual who can make intelligent 
use of his ability to use arithmetic. He needs keen vision and a 
high degree of eye-hand coordination where precision work is 
concerned. The minimum age limit is usually specified by state and 
federal requirements but the maximum age of the working cabinetmaker 
is limited only by a person's physical and mental ability to 
perform competently on the job. 

In this assignment you will have an opportunlw/ to learn the 
general classifications of the cabinetmaker's work, the divisions of 
the industry, and the general working situation. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 

References; 

A. Peirer, Woodworking For Industry, p. 25. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. i-9. 
C. Towers, Cabinetmaker's Manual, pp. 11-22. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T," If it is 
false, draw a circle around the letter "F." 

T F 1. Cabinets of years ago were quite elaborate and fancy. 

T F 2. The work >f the cabinetmaker and the millman are very 
close to being the same. 

T F 3. A knowledge of blueprints and the ability to use them is 
essential to the cabinetmaker. 

T F 4. The present trend in cabinetmaking is toward specialization. 
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T ? 

- Jt 

T* 

ITV -' 

D. Ti' The items supplied by the millwork plants are genefaliy 
attached to a building and become a part of ito 

6. Unlike other industries, cabinetmaking has not been placed 
on a mass-production basis. 

7. A cabinetmaker needs to be able to perform all of the basic 
arithmetic processes easily. 

f. A knowledge of the various products used in the >ocd 
industry is essential for the cabinetmaker. 

^. Cai;inetmaking is ordinarily a seasonal job, even tor tha 
highly skilled worker; -

F 10. A cabinetmaker v/orks only with uand tools. 

T F 11. The training and educaticr* of t'ns cabinetmaker should be 
more than just a regular high scnool education. 

The outlook for employment in the cabinetmaking field is 
extremely good. 

As the requirements grew for a variety of home furnishings, 
skills evolved which became known as cabinetmaking. 

Specfaiized woodworking functions were beginning to emerge 
in T ranee as early as Fifteen Hundred A.D, 

Today, the cabinetmaker may build a variety of products, 
such as, store fixtures, office equijpment, and household 
furnishings. 

±6. V7ooc turning is a specialized function in furniture 
m.ant-f actur ing. 

Completion 

D:.:-ecti.ons; Fill in the blank's) in each statement with the word(s) 
required to complete the sentence correctly. 

10. 

11. 

1^ 

15. 

T F 

T F 15 

1. Woodworkers who specialize in trim work are known as 
carioenters. 

A cabinetmaker, to be successful, must perfoinn his duties with 
and 

Items such as sash, cabinets, and paneling are all included under 
the heading of _______^ • 

Display and storage cases, show windows, cind paneling are pro­
duced in a (an) plant. 
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5. The individual who specializes in the set up, maintenance, and the 
operation of power equipment and the shaping of wood with machines 
is called the 

6. 

7. 

8. 

Planning the sequence of assembly is the job of the 

The work of the layout man involves laying out and marking the 
stock and many times is classified as a ; job. 

The minimum age requirements for cabinetmakers is subject to 
. and laws. 

9. The number of workers in cabinetmaking is about 

10. A cabinetmaking apprenticeship usually takes from to 
years. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

^^ 1. In the more specialized shops the work of the benchman 
usually involves just (A) layout; (B) assembly; (C) cut 
out work; (D) drawing. 

2. Work including making up bills of material, making working 
drawings, and deciding construction details is usually done 
by the (A) benchman; (B) layout man; (C) detailer; 
(D) foreman. 

^ 3. The maximum age limit for a cabinetmaker is (A) 60; (B) 65; 
(C) 70; (D) usually not set at any particular age. 

4. Cabinetmakers are usiially paid (A) on an hourly basis; 
(B) on a piece rate basis; (C) at the completion of the 
job; (D) on a yearly basis. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Cabinetmaking became a fine art in the eighteenth and nineteenth 
centuries because of the work of such men as: 

(A) 

(B) 

(C) _ , 

(D) 

(E) 
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2 o The four general classifications of workers in the cabinetmak 
ti.3ld are: 

• '1 

• 'J 

•A) 

:B) 

(c) 

(D) 

3o Speciality plants in the woodworking industry include iihose 
leaking s 

(B) 

(C) 

(D) 

(E) 

(F) 

<G) 

(H) 

(I) 

(J) 
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Covering 
Units 7-47 

SELECTION, USE, AND CARE OP HAND TOOLS 

One of the best ways to judge a fine craftsman is by the way 
he chooses, handles, and cares for his equipment! Carefully chosen 
equipment will assure the cabinetmaker of quality tools and these, in 
turn, will facilitate better work. Careful use and maintenance of 
these tools will insure their accuracy and long life. 

While it is true that many operations in cabinetmaking are per­
formed with power equipment, a good deal of hand fitting is still 
necessary in certain phases of the industry. It is therefore essential 
that the cabinetmaker have a good knowledge of hand tools and their 
uses. 

In this assignment one will have an opportunity to learn the 
names and types of the most important hand tools used in cabinetmaking. 
One will further learn how to. use and care for them. One will also 
observe how certain jigs and fixtures can be used to facilitate and 
permit certain work. 

Assignment; 

1. Read the references listed below. 
2. On page 22 of Reference B is a table showing the various 

files to be used in sharpening hand saws. Make a list of 
the different saws by type and size at your place of 
employment and opposite each type indicate the file that 
should be used for sharpening it. 

3. Answer the questions below and turn in this assignment by 

References: 

A. Feirer, Woodworking For Industry, pp. 173-184. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp, 
C. Towers, Cabinetmaker's Manual, pp. 153-195. 

17-41. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T.«" If it is 
false, draw a circle around the letter "P." 

T F 1. Rules used in woodworking are usually divided into fractions 
of 1/32 of an inch. 

T F 2. A bench rule should not be used as a straightedge. 

T F 3. The marking gauge is used to mark off lines parallel to the 
grain of stock. 
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T P 4. The auger bit file is made with both ends alike. 

m r 

T F 

5. In general, the larger the teeth of a sav>r, the larger •"•.e 
file needed to sharpen it. ^ 

G. The number of points per inch on a saw is always equcl to 
the number of teeth per inch« 

7. A coarse-tooth saw would be better for cutting gr3en lu.-..3e: 
than a fine-toothed saw. 

T 8„ A skew-back saw can be used as a straight edge In an 
emergency. 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T J 

T 

T 

F 

9. 

10. 

11. 

12. 

13 o 

•'4 

- -^ a 

16, 

17. 

F 18. 

T F 19. 

20. 

21. 

A crosscut saw can be used to cut with the grain. 

The backsaw receives its name from the fact that it cues 
primarily on the back stroke. 

The cabinet saw is a rip saw and crosscut saw coinbined. 

The smooth plane is used to smooth the edge of a long 
board to make a close-fitting joint. 

A draw knife is used for removing small amounts of wood. 

The cutter of a block plane is set at a low angle. 

The Surform tool comes only in the flat file shape. 

Scrapers are used to smooth a surface after it has been 
sanded. 

A hand scraper should actually remove shavings when used to 
scrape a surface. 

A socket type chisel is better to use with a mallet than a 
tang type. 

A cabinet scraper is used to shape irregularly shaped 
objects or edges. 

The expansion bit is.used to enlarge holes. 

A bit stock drill may be used to drill holes in either 
wood or metal. 

T F 22. Straight shank twist drills are available in both fractional 
and decimal sizes. 

T F 23. A bit gauge is used to check the size of a bit. 

T F 24. A sixteen-ounce hammer is preferable for use with heavier 
nails. 
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A nine-ounce ball peen hammer is used to drive brads and 
small nails. 

Mallets are used to provide an impact which will not cause 
damage to the head of a tool handle. 

Nail sets are sets of nails containing a variety of sizes. 

A nail punch is used to drive nails below the surface of the 
wood. 

Calipers may be used to step off equal distances. 

A good rule to follow when sawing is to always saw on the 
waste side of the line. 

The block plane has its plane iron set at a lower angle 
than other bench planes. 

The duplex rabbet plane gets its name from the fact that 
its blade may be placed in two different positions. 

The jointer plane gauge is used to measure the angle of 
bevels cut with a jointer plane. 

The edge of a cabinet scraper blade is sharpened to 
an angle of 45 degrees. 

The cabinet scraper is pushed rather than pulled for 
ordinary work. 

A chisel should be driven into the wood at a slight angle. 

When chiseling end grain always work away from the center. 

In cutting along the grain of the wood, the chisel is used 
with the bevel side up. 

Mallets can be used to drive tight-fitting joints together. 

A regular wing-tip screw driver may be used to drive screws 
into counterbored holes. 

Completion 

Directions; Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Tools used to measure distances and to lay out circles, angles, 
plumb lines, and level lines are called tools. 

T 

T 

T 

T 

T 

T 

T 

• 

T 

i 
T 

T 

T 

T 

1 T 

T 

T 

' T 

P 

P 

P 

P 

P 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

2 5 . 

2 6 . 

2 7 . 

2 8 . 

2 9 . 

3 0 . 

3 1 . 

3 2 . 

3 3 . 

3 4 . 

3 5 . 

3 6 . 

37 . 

3 8 . 

3 9 . 

4 0 . 

2. Steel square gauges or clips are technically called 
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6. 

6. 

10, 

li. 

13. 

14. 

15, 

18. 

19. 

20. 

21. 

22. 

'̂ l̂en circles of a large radius are to be drawn. 
attached to a straight rod are used. 

4, Measurements of cylindrical surfaces are taken with the aid cf 

I'he mortise gauge has mcurking pins. 

:he edge of a scraper blade is turned by using a (an) 

i~or average work a rip saw should have from 
points per inch. 

A general purpose crosscut saw should have about 
points per inch-

Small openings in wood are cut with a . 

to 

saw. 

Very smooth joint cuts can be made with a saw 

The length of a hand saw is measiured from the 
to the 

12. Work is held and sawed to specified angles in a (an) 

It is best to have a plane with a 
cabinetmaking. 

The longest of the hjand planes is the 

bottom for 

plane. 

The plane used for all-around purposes is the 
Tjlane. 

16; The jointer plane is used primarily on the 
boards. 

17. End grain is best planed with a 

of 

Cabinet scrapers are used to remove 

plane, 

or 
left by -a plane. 

The two types of chisels are the 
.^^ type. 

In chisels which measure-from to 

type and the 

inches in 
size, the blade widths are graduated. 

A 5/8 inch hole would be bored by a number auger bit. 

Expansion bits with 2 cutters will bore holes from one inch to 
inches. 
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Assignment 
Sheet STo. 3 

Covering 
Units 48-54, 56, 37, 
59-66, 68-71, 73-78-
104 

SELECTION, USE, AND CARE OF BASIC POWER EQUIPMENT 

Power equipment has come to play an important part in the v7-rk 
of the cabinetmaker. Most cabinet shops will have a certain amouni-
of this type of equipment, some more than others. While power equiy-
m^nt v'ili not replace hand tools entirely, they do enable the cab-ritt-
maker to speed up his work, to perform the work easier, and to permiz 
better accuracy and precision. 

However, power equipment is expensive and can be dangerous if 
not used properly. It is important that the cabinetmaker know what 
kinds of power equipment are available, what their uses and limitations 
are, and how to operate tOiem safely. Advancement in cabinetmaking lar. 
depend a lot on the correct use of woodworking machines. 

In this assignment you will have the opportunity to study the 
basic power machines, to learn v^at they can do for the cabinetmaker 
and to learn how to correctly and safely operate them. 

Assignment; 

1. Read the references listed below. . . 
2. Make a list of the various jigs and fixtures available 

at yoiir work station for use on machines. Indicate 
their uses. 

3. Answer the questions below and turn in this assignment by 

References: 

A. Feirer, Woodworking For Industry, pp. 191-244, 252-258. 
B. Dakl and Wilson, Cabinetmaking and Hillwork, pp. 41-44. 
C. Towers, Cabinetmaker's Manual, pp. 207-258. 

Questions: 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. When surfacing a board, it is best to have more rather than 
fewer knife marks. 

T F 2. Rate of feed is very difficult to control when planing wood. 

T F 3. Extremely cross-grained or c\irly-grained wood requires a 
slower feed than straight-grained, dry lumber. 
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T F 

T F 

T F 

T F 

T F 

T F 

T F 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

T F 11. 

T F 12 

Too light a cut will tend to cause poor quality work. 

Wood tl at is cut with carbide-tipped saws can usually be 
glued together without jointing. 

When connected by the same belts, the larger of two pulleys 
always turns the faster. 

On machines with step-pulleys^ if the belt is placed on the 
largest pulley of the motor and the smallest of the machine, 
the machine will run at its highest speed. 

When a machine has variable-speed pulleys, the speed must 
be changed only when the machine is stopped. 

Some machines have more than one type of driving mechanism. 

All work on the radial arm saw is done with the work 
stationery and the blade moved through the work. 

The blade of a radial arm saw should be mounted so as to 
turn away from the operator at the point of cutting. 

One should adjust the saw blade on the radial arm saw so as 
not to cut into the table. 

The single surfacer is more common than the double surfacer. 

The purpose of the chip breaker on a surfacer is to break 
up the chips of wood as they are cut. 

The surfacer differs from most other woodworking machines 
in that the stock is fed through automatically. 

Stock to be put through the single surfacer should first 
have one surface faced on the jointer. 

The distance between the infeed and outfeed should determine 
the minimum length of board to run through a planer. 

To reduce warpage, cuts should all be made from the same 
surface of the stock if many cuts are necessary. 

When squaring up legs on a planer, all four surfaces should 
be planed on the surfacer. 

Stock less than 1/2" in thickness should not be run through 
a surfacer. 

T F 21. On some circular saws the table tilts rather than the arbor 
and blade. 

T 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

F 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

2 0 . 

T F 22. The trim saw is used primarily for production work. 
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T F 23. All combination blades are hollow ground in design in order 
to do both crosscutting and ripping. 

1 F 24. All arbors have lefthand threads. 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

25. 

26. 

27. 

28. 

29; 

30. 

31. 

32. 

33. 

T F 34. 

' 

1 
1 
t 

T 

T 

T 

T 

F 

F 

F 

F 

35 

36 

37 

38 

T F 39. 

T F 40. 

T F 41. 

The blade guard should always be used on the circular saw. 

The xip fence serves as an excellent gauge for cutting a 
number of small pieces to length. 

The stop rod fits on the miter gauge. 

A mitering jig iamst be used to cut miters on a circular saw. 

vniile ripping, the stock should have one smooth face and 
one smooth edge. 

A roller support is used to hold up the end of a long bo--rd 
when ripping. 

When cutting plywood on a circular saw, the good side of 
the plywood should be up. 

Dadoes can be cut using just the fence as a stop. 

Tenons should never be cut with a dado head. 

When cutting a tenon on a circular saw, the shoulder cuts 
should always be made first. 

Large band saws are used to cut logs into planks and timbers, 

The band saw is a relatively complicated machine. 

The tables on the band saw will tilt only in one direction. 

The wheel-tilting mechanism of the band saw is used to tilt 
the wheel for bevel cutting. 

There should be more "give" on the tension of a wide blade 
than for a narrow blade on the bcuid saw. 

The blade support wheels on a band saw should be adjusted 
so that they just touch the blade when it is not running. 

The sharper the curves to cut, the narrower the band saw 
blade should be. 

T F 42. . A narrow blade should be used v^en resawing on the band saw 
in order to reduce friction. 

T F 43. As a general rule, short cuts should be made first on a 
band saw. 
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T F 44. 

T F 45. 

T F 46. 

T F 47. 

T F 48. 

T F 49. 

T F 50. 

T F 51. 

T F 52. 

T F 53. 
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When sav/ing several pieces that ?re identical in shape, 
they may be nailed together and cut as one piece on the 
band saw. 

The jig saw does the same type of work as is done with the 
hand coping saw. 

The scroll saw can do fancier cutting than the jig saw. 

Only wood should be cut on the jig saw. 

Narrow blades should be used for cutting sharp curves on 
the jig saw. 

When inserting the blade in a jig saw, you should make sure 
that the teeth point towards the table. 

Too little tension on a jig saw blade will cause it to 
buckle. 

The jig saw table can tilt in two directions. 

Long stock can be cut on the jig saw by turning the chucks 
that secure the blade 90 degrees. 

The size of a jointer is indicated by the length of the 
knives. 

T F 54. Most jointers are fed by a system of pressure feed rolls. 

T F 55. When a jointer leaves a small, concave cut at the end of 
the stock, it means that the rear table is too low. 

T F 56. Jointer blades may be honed without removing them from the 
cutter head. 

T F 57. 

T F 58. 

T F 59. 

One should never run end grain on a jointer since it will 
cause the wood to splinter at the edgej. 

A taper may be cut on the jointer and requires only the 
lowering of the infeed table. 

Bevel sawing should always be done with the bevel cut on 
the lower side of the work. 

T F 60. Too much tension on a band saw blade may cause it to break. 

T F 61. Too little tension on a band saw blade will allow the blade 
to wander from side to side on the wheels. 

T F 62. Setting the guides on the band saw too far forward will 
cause the saw teeth to be dulled. 



^^^m 
^ ^ ^ H 

36 

T 

T 

} 

; n-. 
i -
1 

H ; ; T 

T 

H' ^ 

^^^^^P-

T 

H i T 

^^K 
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The only change necessary in order to cut metal on a band 
saw is to change to a metal cutting blade. 

Stock should be fed into a jointer in the direction oZ t « .-
grain. 

For narrow boards, an auxiliary fence is fastened to t-.re 
regular fence of a jointer and serves to support the sioo.-. 
during edge jointing. 

In general, a faster rate of feed is used for jointing icegh 
work than for finish jointing. 

The smaller sized planers ordinarily surface stock on borh 
surfaces, while the larger sizes ordinarily surface one 
side only. 

Warp and wind cannot be removed from a board with a planar 
because of the spring back after it passes through the 
fee-d rolls. 

With the surfacer properly adjusted, feed roll marks should 
be removed with each cut. 

It is not always possible to avoid tearing out the grain 
when using a surfacer. 

Equal amounts of material should be removed from both side3 
of stock, whenever possible, to prevent warping. 

The end of the circular saw arbor is threaded so that when 
the saw is running the nut has a tendency to tighten against 
the collar and blade. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A rectangular-shaped opening in a piece of wood is called a 

2. When machining end grain, it is important that the cutter head ojf 
the machine be running at speed. 

3. Machines usually transmit less force than is put into it due to 

4. Drive on a machine serves to either obtain a gain of 
or a gain in . 

5. When two pulleys are linked together with a belt, the one on the 
motor is referred to as the _ . while the one on the 
machine is called the pulley. 



RMIIHIPPIiliMillliHRiiliP mmmmmmmmmmmmmmm 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 
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The prime purpose of the cut-off saw is to cut 
«...,_.,..̂..,._̂,., to approximate length. 

When crosscutting, the anti-kickback device on the radial arm saw 
should be set about _________ inch above the wood surface. 

Compound bevel and miter cuts are referred to as ______________ 
cuts. 

Each turn of the handle on the radial arm saw will lower the 
blade inch. 

When swinging the motor and blade on the radial arm saw for rip­
ping, make sure the blade is turning the operator 
before feeding the board. 

Planers range in size from inches to inches. 

A planer designed to surface all four sides of stock in one opera­
tion is called a 

The normal thickness of cut on a planer is inch. 

On a single surfacer, the jointed face of the stock should be 
placed ____________ when feeding it into the machine. 

The cut that a surfacer makes should be 
when possible. 

A circular saw which has two arbors is called a 
saw. 

the grain 

A saw blade used on a circular saw for both crosscutting and 
ripping is called a . 

Before cutting wood which contains considerable pitch or resin, 
it is a good idea to place some ___________ on the blade. 

The saw blade on a circular saw should be adjusted so that it 
extends about inch above the stock before cutting. 

One should never cut cylindrical stock on a circular saw without 
using a , 

When cutting a number of short pieces to the same length on a 
circular saw one should clamp a or 
block to the front end of the fence. 

22. If a blade heats up while making a cut, the best way to cool it 
off is to remove the stock and keep the saw . 

23. Sawing a thick board into two or more thinner boards is called 
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24. 

26. 

29, 

30„ 

31. 

33. 

34o 

With the proper combination, the dado head will cut a groove froir 
inch(es) to a maximum of inch(es) wide. 

V̂hen putting a new blade in a band saw one should make sure i-.hat 
the teeth point . the table. 

The blade guid- on the band saw should be adjusted so that it is 
about inch above the work. 

27 When cutting a sharp curve it is helpful to make a series of 
. cuts first. 

28o Circles can best be cut on a band saw by using a 

When replacing.a blade in the jig saw, the blade should be secured 
in the lower chuck and then the pulley turned by hand until the 
blade is at the of the stroke. 

The hold-down on a jig saw should be just 

Jointers range in size from to 

the work. 

The table of the jointer is usually not moved 
except for special cuts or alignment. 

The rear table alignment on the jointer can be checked with a 

The fence on a jointer should be checked for perpendicularity to 
the table with a 

35. When surfacing on a jointer, one should always use a 

36. Before surfacing stock on a-jointer, the stock should be checked 
for ^ and -^ . 

37. For a very smooth finish on the jointer, the cut should be about 
• or less. 

33. When surfacing on a jointer, if the board is warped, the concave 
side should be placed .̂ 

39. Safety features of the circular saw should include a guard to 
cover the , and a which keeps the 
saw kerf open. 

40. The dado head or set is usually equipped with 
cutters, _ _ _ _ _ _ _ inch(es) in thickness, and • 
cutters ranging from inch{es) to 
in thickness. 

outside 
inside 

inch(es) 
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41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

Stock less than three inches in width should be fed through the 
saw with a _____^___^..^ . 

When making a miter cut, the stock has a tendency to move into 
the blade a distance equal to the or to the 

of the blade. 

If the band saw blade rubs against the support bearings constantly. 
It will become and may , 

Jig saw blades held only in the lower chuck are called 
«._...__. blades. 

When the outfeed bed of a jointer is too high, a 
will be cut on the stock. 

Jointer knives are ground at an angle of 

Jointer knives are held in place with a 
set screws are tightened. 

The most common jointer operation is 

degrees. 

while the 

The depth of cut for jointing end grain should be 
to ,___ ^ inch(es). 

Band saw blades most widely used, range in width from 1/8" to 
3/4" and are to thick. 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
lettvir of the item which will provide the correct answer to complete 
the statement. 

1. A disadvantage of carbide-tipped tools is that (A) they last 
so long that they become outdated; (B) they do not cut well 
on wood; (C) they must be resharpened on special equipment; 
(D) they come in only a few sizes. 

2. A 3 " motor pulley turns at 1500 rpm to drive a 6" pulley on 
a jigsaw. How many strokes per minute will the jigsaw 
make? (A) 750; (B) 7500; (C) 75; (D) 3000. 

3. A jointer has a 3" pulley on the motor that operates at 
1750 rpm and you want the jointer head to revolve at 3000 
rpm. What size driven pulley do you need? (A) 6"; 
(B) 1 3/4"; (C) 2 1/2"; (D) 5". 

4. A shaper has a driven pulley of 3" and must operate at 
3600 rpm. If the motor operates at 1725, what diameter 
drive pulley must be used? (A) about 5"; (B) about 1 1/2"; 
(C) about 4"; (D) about 6". 
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5. If the stock should stick as it goes through the planer, 1-he 
first thing that one should do is (A) turn off the power. 
(B) increase the depth of cutj (C) get behind the stoc'- an-5 
push; (D) lower the table. 

6. To rip narrow stock on a circular saw one should use a 
(A) push block; (B) push stick; (C) stop rod; (D) feather 
board. 

7. When resawing on a circular saw it is advisable to supp.^r. 
the stock against the fence with a (A) feather board; 
(B) stop rod; (C) stop block; (D) roller support-

8. When cutting a dado on the circular- saw, it requires the use 
of a special (A) miter gauge; (B) jig; (C) insert plate? 
(D) fence. 

9. A tenon should not be cut on the circular saw ^^thout 
a jig or dado head unless the stock is at least (A) 4" ŵ J'̂ ; 
(B) 2" wide; (C) 6" wide; (D) doesn't matter. 

10. The tendency for a band saw blade to pull to one side while 
making a straight cut is called (A) crossfeed; (B) wind? 
(C) drift; (D) lead. 

11. When the band saw blade pulls to one side, it is usually 
caused by (A) wrong size blade; (B) improper adjustment of 
guides; (C) too much tension on the blade; (D) blade suppo3rt 
wheels stuck. 

12. The number of teeth on a jig saw blade that should be in 
contact with the stock at all times is (A) 2; (B) 8; (C) 10; 
(D) 3. 

13. For regular work, the rear or outfeed table on the jointer 
should be (A) slightly below the height of the knives; 
(B) the same height as the knives; (C) considerably lower 
than the height of the knives; (D) slightly above the 
height of the knives. 

14. If the outfeed table on a jointer is too high, it will tend 
to cut (A) a taper; 
(D) a chamfer. 

(B) a "snipe"; (C) a bevel; 

15. One should never attempt to surface on the jointer a piece 
of stock that is shorter than (A) 6"; (B) 8"; (C) 12*'; 
(D) 4". 

16. You should never attempt to end plane stock on a jointer 
if the stock is narrower than (A) 10"; (B) 5"; (C) 12"; 
(D) 8". 



JLTi 

...,.^_^ 1 7 . l^Dbble washers a r e i2se3 t© {si} l e v e l a s a » f r a s s ? C3| es t : 
dadoes w i t h a s i s g l e b l a ^ ; ( c | ei jcial ise tibe loQg. o r a 
isolding bead j (D) en*: 3sat:eri.al i»fi.tb 3cesi:B oDistsst:. 

_^.„_^ 1 8 , A band saw b l a d e "i^-icb trwistis if^ille sawimg i s o i ^ s t s s C^ "^-
g u i d e p i n s axe tGO f a r bac&j fBl t b e gm.de pis is a s s t s o r a x 
^ r w a r d ; (C) t b e gisids p i n s a r e uot. ina l i ^ t e ; Cl>| t±je r«al l~ 
b e a r i n g s u p p o r t s a r e t o o c l o s e t o t b e b l a d e . 

1 9 . I n o r d e r t o e l i m i n a t e s t r a i m csa a b l a d e "Kfeile sasciisg s s s x p 
c u r v e s on t r 3 l^iad ^sw, t b e cabiT^etaiaker "wosald l ^ s t i i a s s 
u s e o f (A) ro-Qgh sawing? CB| r e l i e f casts ; CC| a 270 ^ ^ r e s 
t u r n ; (D) changing t o a i ^ r r o K s r b l a ^ . 

I^is?tiiit>qr 

Directions s Isist tbe itess called :&3r in ̂ ac2i of tbe ̂ llsscis^. 
Select your ans%?ers carefully. 

1. ThQ "trim saw" is also ̂ snown as; 

i^) CB| 

(3) « _ _ CSl 

(C) 

4 . 

I 

l a s t t b e coBsmon c u t s made on leooi&KiJii&iiiig mac^dja^. 

(A) 

(B) 

(C) 

(D) 

CGI 

CHl 

Cil 

Four t h i n g s one shou ld k̂nofc? "sessn s e c b i n i n g "wood a z s : 

(A) 

(B) 

(C) 

(D) 

COiSssjn t r o u b l e s e n c o u n t e r e d ii^ien s^ar fa r i?^ ISBOB. a r e : 

{ )̂ C©| 

(B) m 
(C) 

http://gm.de


mum H 

42 

EC 
**. < * 

6 

"T7 
tf* 

s« 

S i 

1®* 

mi " mi 
m M 

m^ 

m 
is)) 

M 

mi^ 

m^ 

SFB 

CB]) m 

JHiEiSi .."feygacs j f q s iJS=:C f^^'^_ O S T T ^ ? ? ^ f-OsT • C i S t i X S S XStJSl^S viin ^.Itaf 

m 

m'h 

(LCD 



CKaeMSPXatM^wia 

42 

ssnr: i^rn :sses s ~uzi 

m) 
\V"**j 

&) 

" ~-.,̂  "TVr^'*' 

mi 

m) 
{^t^y 

22: 2. ^ n r n i s r iKziZlIl lEsasLI!^ 3 s rrrdTfc-jg t̂tag! S^^ 

i x Jibs: ?r~̂ =rnT̂  s r t s s Zi^Sr aar •^•^^'^^^ -r.̂ ,]i,î ;"/̂ ig-r-;ay-?a: t^nm* 
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Assignment 
Sheet liro. 4 

Covering 
Units 81, 82, 84-87, 89-

94, 96-99, 10?--3 05 
105-108 

SPK:IALIZED CABIlIilETMaKING EQUIPMENT 
While the basic woodworking operations can be done on certain 

madiines, niore specialized operations are done with special p'orpoc r 
eq̂ iipment. Some of these specialized machines have been in .se 
for many years while some others are fairly recent. Lately many 
new developments in portable machines have been a real aid to the 
cabinetiaaker . 

Xt is important for the cabinetmaker to know how to operate these 
special purpose machines since many of the operations that they 
perform are important in the cabinetmaker's work. It is the quality 
of these specialized operations that determine, to a large extent, 
the ŝ iccess of the cabinetmaker. 

In this assignment you will have the opportunity to study soms 
of these more specialized machines. You v/ill see how valuable 
they are to a skilled cabinetmaker and learn what they can do and hov: 
you ^Quid use them. 

Assignments 

1. Read the references listed below. 
2. Make a complete list of the machines covered in this unit 

that are available at your work station. 
3. Answer the questions below and turn in this assignment 

References; 

&. Feirer, Woodworking for Industry, pp. 245-251, 259-295, 
372-377. 

B. Dahi and Wilson, Cabinetmaking and Millwork. pp. 44-48. 
C. Towers, Cabinetmaker's Manual, pp. 258-351. 

Questions; 
True-False 

Directions; The following statements are either true or false. If 
the ccatement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F 11 

T F 1. The electric cut-off saw has the same types of blades 
as a circular sav?. 

T F 2. When using the electric cut-off saw you should always 
turn on the switch before placing the saw on the work. 

T F 3. If the electric cut-off saw slows down or stalls while 
cutting, one should first back it out of the work. 

T F 4. When cutting plywood with the electric cut-off saw, the 
best side of the plywood should be down. 
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T F 5. The depth of cut possible when bevel cutting with the 
electric cut-off saw is less than for a straight cut. 

T F 6. It is permissible, when making a pocket cut, to lower 
the electric cut-off saw into the work with the blade 
revolving. 

T F 7. The saber saw v/ill only cut straight lines. 

T l 8. The ripping guide of a saber saw can be used to cut 
circles. 

T F 9. The power block plane can be used only on edges of work. 

T F 10. A floor-type router is used for routing flooring. 

T F 11. The portable hand router should be fed into the work as 
slowly as possible to insure smooth clean cuts. 

T F 12. The portable hand router can be used for making mortise-
and-tenon joints if power tools for tiiis purpose are not 
available. _. «< • 

T F 13> The shaper is a machine that requires great care when 
operating. 

T F 14. The spindle shaper is designed to shape moldings on 
both straight and curved stock. 

T F 15. The fence should never be removed for cutting on the 
shaper. 

T F 16. Shaping can also be done on the drill press provided 
a speed of at least 5,000 r̂  is possible. 

T F 17, 

T F 18< 

T F 

T F 

T F 

1̂ , 

21 

T F 22. 

The bit of a mortiser will cut a square hole. 

The chisel of the mortiser should be inserted so that 
its shoulder is tight against the socket before inserting 
the bit. 

When cutting a nortise it is best to skip a space between 
cuts rather than cut continuously. 

20. Mortising attachments are available for drill presses. 

The vertical boring machine differs from the drill press 
in the type of cutters it uses. 

Some carbon steel drills are designed to be used only on 
wood. 

T F 23. The auger bit used v/ith a brace can also be used in a 
drill press. 
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T- F 24. A plug cutter cuts plugs to fill up holes. 

^ '̂" 25. The size of a drill press is determined by the largest 
drill that can be used in it. 

Both tv/ist drills and specially designed auger type l̂ it' 
can be used in the drill press. ' . 

It is important that the skilled cabinetmaker be quite 
proficient at operating a lathe. 

The operation of the automatic lathe requires a high 
degree of SKIII. " J 

Cutting is easier than scraping on a lathe. 

The live center of the lathe is the moving center. 

The larger the stock that is being turned on the lathe 
the slower the speed should be. 

Rough cutting or scraping on the lathe should always 
be done from left to right. .. -

Once the tool rest is positioned it should not be 
moved until the stock has been turned to with 1/8" of the 
finished dimension. 

All faceplate turning is done by the scraping method. 

Special tools are required for faceplate turning. . -'.. 

Stocik revolvi.ng at high speed is fed into the stationery 
cutters of the back-knife lathe. 

^ 
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F 

F 

F 

F 

F 

26 

27 

20 

29 

30 

31 

T F 32. 

T F 33. 

T F 34. 

T F 35. 

T F 36, 

T F 37. Belt and disc sanders are sometimes combined into one 
machine. 

T F 38, A portable belt sander should be kept moving to prevent 
gouging the wood. 

T F 39. Orbital action is the best for very fine finish sanding. 

T F 40. The single-end tenoner is more adaptable for custom 
work than the do\3ble-end tenoner. 

T F 41. Drilling in metals requires a slower speed than drilliiig 
in wood. 

T F 42. 

T F 43, 

The safest of the four basic shaper operations is the 
operation making use of the fence. 

The direction of feed with the shaper should always be 
into the rotation of the cutter. 
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T P 44. 

T F 45. 

T P 46* 

Disk sanding is generally confined to end grain 
operations, < 

Sanding should be performed on the side of the disk which 
is moving upward. '« 

Disk sanding allov/s the use of a coarser grit to produce 
the same finish as a finer grit v/ould provide on a belt 
Sander. 

T F 47. Stock should be cut on the radial arm saw by pushing the 
blade toward the column. 

T P 48. Variety saws usually are equipped v/ith a tilting table. 

T F 49. Boring machines generally have a greater capacity than 
the drill press. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Most electric cut-off saws have a 
v/hich allows the motor to run even though the blade may be 
stopped. 

2. The corners of a pocket cut made with the electric cut-off saw 
v/ill have to be cleaned out with a 

3. The teeth on a saber savj should be pointing forward and 

4. Curve cutting with a saber saw is done 

5. Making inside cuts with a saber saw v;ithout first drilling 
a hole is called ___«_ » 

6. A good portable tool designed for cutting rabbets in cabinet 
doors is the i 

7. If the motor of a portable router screv/s into the base, each 
revolution will change th3 depth of cut _____„__ of an inch. 

For irregular or circular cutting with the portable router, the 
router should be moved in a direction. 

9. A router cutter v̂ ith a pilot end will aid in preventing too 
a cut. 
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10 . 

1 1 . 

12-

19 . 

Routing without the use of a guide is called 
routing. 

The safest type of shaper cutter is the 
typeo 

_, soliu 

Stock should be fed into a shaper cutter in a direction that 
is „______ to the cutter rotation. 

13- PTher? shaping irregular v/ork, a 
should be used. 

14. V̂hen shaping completely around rectangualr stock the end grain .-
should be shaped , ' • . • 

15. Vlhen shaping the entire edge of the stock, the 
fence should be even v/ith the edge of the cutter. 

16. A mortiser cuts a «__«, opening in wood. 

17. Two of the most commonly used sizes of mortising chisels are 
and 

18. Besides the bit and chisel, a _̂  for the chisel 
must be used when setting up the mortiser. 

The bit on a mortiser should extend belov/ the chisel slightly 
so the bit will cut the hole the chisel squares 
it up. 

20. A drill press should run at rpm for mortising, 

21. Tv7o types of boring machines are ' and 

22. Probably the fastest arid cleanest cutting bit for making holes 
in wood is the ___̂  bit. 

23. A bit with a 
drill. 

should not be used in a power 

inches 24. Circle and hole cutters v/ill cut holes up to _„ 
in diameter. -' 

25. The most common sizes of portable electric drills are 
and . 

26. For boring or drilling holes in wood, the drill press should 
be run at speeds from •• to rpm. 

27. A 9" lathe will handle v/ork that is inches in diameter. 

28. Stock is roughed out on a lathe with a 
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29. Spindle turning requires a speed of about 
whereas faceplate turning can be done at about 
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rpm 
rpm, 

30. You should always remove the 
when sanding between centers on a lathe. 

31 o The two basic methods of wood turning are 
and 

32. When work is held betv/een both reenters for work on the lathe, 
it is called turi>ing. 

33. The correct position for the tool rest for turning on the lathe 
is about from the work and about above the 
center of the work. 

34. The part of the stock that is fastened to the 
center when spindle turning should be lubricated before starting 
to v/ork. 

35. The single screw center faceplate should be used on stock 
that is than 4" in diameter 

surfaces and 36. The belt sander is used to sand __-
edges. 

37. Large surfaces are usually sanded with __„________.._.. 
, Sanders, 

38. Besides moving up and dovm, a spindle sander also .^ 

or 

39, An excellent sander for assembled cabinet v/ork is the 
sander» 

40. VThen using the portable belt sander, the 
the sander should touch the work first. 

of 

41. The standard drill press is equipped with a 
chuck which will handle drills up to _ _ _ _ _ « _ inch(es) in 
diameter. 

42. Twist drills used for metal are sharpened at an angle of 
_«__ degrees, v/hile those used exclusively for wood are 

sharpened at a degree angle. 

43. A is used to start the cut when shaping 
against a collar. 

44. Long, slender work is supported on the lathe by the 

45. The is used to cut into stock to 
mark it for further cuts. 
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46. Scraping cuts on the lathe are made primarily with 
and nose chisels» 

47 Portable electric drills are rated by the capacity of their 

48. Production shapers are available in both 
and . . . . '• 

49- The chief advantage of double-spindle shapers is in the use .jf 
spindles. :" "' 

50, The machine designed to surface all four sides of stock ?.t one-
is the • . 

Multiple-Choice 

Directions; In the space at the left of each.statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. .When using a 100 ft, extension cord with the electric 
cut-off saw, the cord should be at least (A) 6 gauge; 
(B) 8 gauge? (C) 10 gauge; (B) 12 gauge. 

2. 

4. 

5. 

6 

8 9 

When cutting plyv;ood with a saber saw, the blade' should 
have (A) 6 teeth per inch; (B) 10 teeth per inch; 
(C) 12 teeth per inch; {D)-16 teeth per inch. ' ^ 

The shortest peice that should be run on a shaper is 
(A) 6"; (B) 8"; (C) 10"; (D) 12". / 

When using a collar on the shaper, it is best to have 
it (A) below the cutter; . (B) above the cuttqr; (C). 
between two cutters; (D) on both sides of the cutter.. 

Work to be turned on the lathe should be cut to octagon 
shape before turning if it is larger in diameter than 
(A) 2"; (B) 3"; (C) 4"; (D) 5". - . • 

7 • . - * * 

Before working on the lathe after setting it up, one 
should (A) turn the stock over by hand; (B) run it at 
slow speed; (C) run it at high speed; (D) "sand off 
sharp edges. 

Wood turned on a lathe should be checked for size fre­
quently v/ith a (A) micrometer; (B) dividers; (c) ruler; 
(D) calipers o . . . . . : * 

To install a nev7 sanding disc on the disc sander, the 
old disc should.be (A) peeled off with a putty knife; 
(B) removed by running a sticik on it; (C) soaked in 
water? (D) left on, .. . • 

http://should.be
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9. When sanding with a portable belt sander on fir or 
other v/oods with soft and hard spots, you should 
(A) always sand with the grain; (B) sand cross-grain 
first; (c) always sand cross-grain; (D) sand with 
the grain first. 

10. When using the portable disc sander, it should be 
(A) tipped slightly; (B) held as flat as possible; 
(c) rocked back and forth; (D) moved sidewise. '- • • 

11. A long, wide board could probably be crosscut most 
easily and safely with the (A) table saw; (B) variety 
saw; (c) portable electric hand saw; (D) radial arm sav;. 

.^ 12. The most commonly used portable electric tool used by 
the cabinetmaker is the power (A) hand drill; (B) hand 
saw; (C) sander; (D) jig sav;. 

Listing 

Directionss List the items called for in each of the following. 
Select your answers carefully. 

1. List fi^e methods of controlling the sidewise movement of 
the portable router. 

(A) _ ; 

(B) 

(C) -

(D) " 

(E) , • • - ' -• 

2. List four joint cuts that can be made with the portable router, 

(A) 

(B) 

(C) 

(D) 

3. List six operations that can be done with a portable electric 
drill and attachments. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 
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<.-. List the five basic lathe tools and indicate their main uses-

Tool. Use 

(A) 

(B) 

(C) 

(D) 

(E) 

List the three kinds of action possible with a finishing sande: 

(A) 

(B) 

(C) 

Special operations Whi<:h may be performed, on the drill press 
include: 

(A) 

(B) 

(c) (E) 

7. The four methods of shaper operation are: 

(A) 

(B) 

(C) 

(D) 
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Assigni^ait 
Sheet Ski. 5 

CmTsarizig 
Bn i t s 55, 5S, 67, 72 
S3, ^ , 95 , lOB, 1©9 
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SaFiaRT FCS I B S 

A good i«>r^er i s c i i a rac te r i sed Isv 2?is ^isns^rle^^e aisa arcsliestdcai 
of s a f e t y t o h i s j ^ r t i c o l a r jcsSs. ^afatg^ iuLfiPoi-î s sax^saa r^ i sg c€ 
f^chines as w e l l a s prevesitisig perscmai isajimY. Hcw^'i'ar, jTozr saT ŝL*-
ccs^s f i r s t . Safe ty l^egirss Tid.t2i t h e WQI^^^ saa^ saas i t s Isasis i<s t 2 ^ 
a t t i t u d e of t h e iirorker toward l i i s Jcas. 

At t i ts ide i s a s t a t e of aniisd leased, caa tSas cDnrsct ^330»ls^£ cjf 
^iorkiiig conditicHis, t h e r a sge aisd liaaitatiGgEs csf t^ae e^alpsisist, S23d 
t h e e x t e n t of t h e is©2^er's awn s f c i l l . B a l ^ ©f sa^st^r asad t s i a i r 
a p p l i c a t i o n isost Ise i^sxEsd assd p r a c t i c e d a s ^acai j&sse of I IKS^ i s 
l e a r n t . Safe p r a c t i c e can rml-^ I^e a s ef f©ct i^^ a s tfee ^sssi&ar o?=g=riT ŝ 
th^Bi t o he* 

Alt3H>i29h t h i s ianit i s ors^asiised t o ^iTS ^̂ ŝa. S B ©5;po!rt32S2i*^ t© 
l e a m sc^e of t h e ocssaon gejasxal i rales ansd prac t i i^ss o f saf?=t^, =̂if==5:̂  
p r a c t i c e s fo r s p e c i f i c a p p l i c a t i t s ^ ^s?lH ^3^ s t s e s s s d isa isost csf "^^ 
i2nits« S a f e ^ i s a contisseoiis tMiag aisd sfenaald 3Kst ise staadisd s ^ r s 
and then f o r g o t t e n . 

A s s i g n m ^ t s 

1 . Sead t h e referezsces l i s t e d ts^lgw, 
2 . Answer t h e cna^sticsrs aselow asad tsuoa isa Urî l?̂  

References: 

A. 
B. 
C. 

Qpestionss 

F e i r e r , ISbodigor^iaq -^GT iym^?=;trw, pga. 2 8 - 3 1 . 
Dahl and WiSscs, I^Jbia-^stags^-ing? aaad ^ l l i c a s k ^ x®. 
lowers , Cabinet2Baker''s j^n^aalg 5 ^ . 369-3?4. 

D i r e c t i o n s ; ^Sie foll's^wisg s t a t e n e E t s a r e e i t ^ s r tr^ae csr f a l s e . 
t h e s t a t ^ s e n t i s t r s e , draw a c i i rc le ars^iaad tSs^ l e t t e r ' ^ • * 25 
f a l s e , draw a c i r t s l e srais^^ t2i^ l e t t e r '»5','« 

2.-S: 2 S 

T F 1 , F i r s t a i d i s sseiis^ssas^ IUD s i a t t e r liass? s l i e s t tSiss i in jsr^ . 

T ¥ 2 . C^jects iE25̂  l^e t o s s e d t^sxsm 
not shazp . 

s- -3:© 'wsz^sr j x ^52Sf̂  a r e 

T W 3 . Waste aisd d e b r i s S2i052ld 1 ^ sss^st o f f 32^SSSJSS 
and onto -tb^ itltios:^ 

n s r ^ a s s 

T F 4« A sharp t o o l i s e a s i e r tsD ccsatzm. tiisas a d a l l css^ 
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iij. 

IS. 

15. 

20. 

21. 

22. 

A shop is usually a safe shop. 

16. Be svire that a portable electric tool is 
using- it. 

bef-j.ce 

When unplugging a portable electric tool, one should pull ̂ ne 
. not the , 

When spraying one should use a „ 

For proper use, a ladder should be placed at an angle of aho.-c 

Oily rags should be kept in covered contains-

tŝ o or laore people are carrying a load, they should be on the 
-. side of the load and should stay in 

She tool rest of a grinder should never be more than 
inch from the wheel. 

23. R^sove dust and scraps from benches and machines with the 

24. The second largest number of woodworking injuries occur on the 

25. The heavier the cut on a jointer, the greater the danger of 

26= adjustments should be laade on the tool rest or the tail stock onl̂ ?̂  
ŝ&en the lathe is , 

I'lultiple-Choice 

Directions; In the space at the left of each statement, write the 
letter Q £ the it^m whicB will provide the correct answer to complete 
the statement. " ~ - . . 

_1_" 1- If violations of safety rules occur, one should (A) correct 
the situation himself; (B) change the rule; (C) notify 
his issiediate st^erior; (D) assume his boss will see it. 

2. 

3. 

The most iŝ Ksrtant thing to remember to do before turning 
on the: power for a machine is to (A) be sure all guards are 
in place; {BY check all adjustable parts; (C) be sure the 
stock to be worked is close enough to reach; (D) be sure 
the pc^er cord is plugged in. 

Only an ̂ ^erienced operator using the proper accessory 
should use a band saw for cutting (A) cylindri cal stock; 
(B) rough stock; (C) sharp curves; (D) piy\Tood. 
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_.̂ ___ 4. When using portable electric tools it is especially important 
to avoid (A) holding the tool with both hands; (B) standing 
on damp or wet surface (most usual)? (C) hardwoods; 
(D) wearing rings. 

___̂ ___ 5. Most shop accidents (A) are serious; (B) are too minor to 
worry about; (C) occur in the -afternoon; (D) can be avoided. 

___^ 6. itost woodworking injuries happen on the (A) band saw; 
(B) jointer; (C) circular saw; (D) planer. 

Listing 

Direccions; List the items called for in each of the following. 
Select your answers carefully. 

1« Most accidents can be prevented bv following these gener?,l rules: 

(A) 

(B) 

2. 

(C) 

Hand tool injuries are usually caused by; 

(A) 

(B) 

(C) 

Before using a portable electric tool one should check it fors 

(A) (C) 

(B) (D) 

Ifost accidents on the circular saw occur when doing the following 
things while the saw is runnings 

(A) ^ ; 

(B) _ _ - . _ 

(c) _ _ _ _ _ _ _ „ ^ _ _ _ _ _ _ _ _ _ _ _ _ 
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Assignment 
Sheet No. 6 

covering 
Units 110-11. 

TOOL SHARPENING 

Good workmanship and sharp tools go hand in hand. The CFrbJnê :-
ir.̂ ker must have sharp tools in order to turn out quality work- v?lth-
Oot sharp tools mediocre work will result and much more effort vij-1 
be required. Also, as has been pointed out before, dull tco3.:3 Z-A. 
c -ngero'js and tend to cause accidents. 

It is therefore essential that the cabinetmaker keep his ^^...^ 
sharp at all times. Some will require professional sharpening bat, 
most can be done by the cabinetmaker himself. This will save tiwe and 
the expense of extra tools and will resulm in more profits in th^ end. 

In this assignment you will have the opportunity to learn liOrv 
the common, tools of the cabinetmaker are sharpened, you will also 
study the equipment that is used and the precautions that must be 
observed v/hen sharpening tools. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

by-. -. 

References;. 

A. Peirer/ Woodworking for Industry, pp. 185-190. 
B. Dahl and Wilson ̂  Cabinetmaking and Millwork, pp. 21-23. 
C. Towers, Cabinetmaker's Manual, pp. 352-369. 

Questionsr 

- True-False 

Dir - ti'~ 5.: The foll€xd.ng statements are either true or false. If 
the stc ̂ ment is true/ draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Natural abrasive stones come in varying grades of hardness 

T F 2. Artificial stones will sharpen tools faster than natural 
-Stones. 

T F 3* Silicon "-carbide stones are the best for sharpening high-
carbon tool steels e . . . . 

T F 4. The oil used when sharpening with a stone should be left 
to soak into the stone after using. 

T F 5. When sharpening a plane iron it should always be ground 
on the grinder. 
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T P 

T P 

T P 

Friction causes a tool co heat up and it will lose its 
hardness if it gets too hot. 

7. Whetting means to dip the tool in water to cool it off. 

8. When honing a plane iron, the bevel should be kept flat on 
the stone. 

T P 9. When honing a plane iron, only a figure-eight motion should 
be used. 

T P 10. 

T P 11. 

T P 12. 

T W 13. 

When honing the non-beveled side of a plane iron, it should 
be kept flat on the stone. 

A countersink should not need any sharpening. 

Rounded edges on the screwdriver will not permit easy and 
correct use of the screwdriver. 

When sharpening a gouge, the first grinding should be at 
right angles to the grinding wheel. 

One should never grind on the side of a grinding wheel. 

Woodturning tools should be sharpened in much the same 
manner as chisels. 

Machine tools should always be ground when sharpening them. 

The honing of jointer knives should be done often. 

Honing jointer knives can be done with the knives left in 
the cutter head. 

Carbide-tipped saw blades will need more frequent grinding 
than regular blades. 

A mortising chisel should be ground while it is in the 
drill press. 

A saw set has the correct angle permanently set on it. 

'̂  saw clan^ is used to hold a saw when the handle is broken 
or when two people are using the saw together-

T P 23. Some oil stones have both a coarse and a fine side. 

T P 24. 

T P 25. 

T P 26. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

P 

P 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

2 0 . 

2 1 . 

2 2 . 

A heavier cut can be taken with an aluminum oxide gris* 
wheel without drawing the temper of the tool being sharpest. 

Nicks in chisels and plane irons should be removed by 
ing the edge square to the depth of the nicks. 

Chisels/ when hollow-ground, may be honed several times 
before regrinding. 
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T F 27» Light ref lec ted frc^ii a cut t ing edge indicates t ha t i t i s 
sharp-

F 28- Plane i^ons shoijld be €fround sq^^ars v^ith sharp corners . 

P 29* Handsaw tee th are usually s e t equal to a depth of one-ha If 
thB length of the tooth.. 

F 30. Woodturning tools have perfect ly f l a t beve l s . 

P 31 . Carbide-tipped tools may be groiand on ordinary arindin-. 
wheels• 

Completion 

Direct!onr.% Fill in the blank(s) in each statement with the word(s) 
required to complete th& sentence correctly. 

T 

T 

lo Tlie t̂ o classes of sharpening stones are and 
• « ' ' MW-i—1> ^M>MII»)a »t^« 

2o The iMO common types of artificial stones are 
and , 

a 

3« A new stone should be soaked a fe^ hours in -
before using. 

4. iin abrasive stone should be cleaned occassionally v/ith ammonia 
or 

5. Tne angle on a plane iron should be between and 

€• y?hen grinding a tool* it should be dipped frequently in 

10 

7o When sharpening a draw knife it shoald be drawn diagonally 
across ̂ e stone so that all parts of i^e edge are 
honed« 

8. T-̂ en sharpening an auger bit the spurs should be sharpened on 
the •?-s 

only 

9. A gouge shĉ jld be debarred with the 

When sharpening a shaper cutter* care must be taken not to change 
-the of the cutter. 

11. 1?hc file that should be used for sharpening scraper blades is 
3 

12 The tool used to adjust the teeth on the handsaw to provide 
clearance for the blade whi3.e sawing is called a 

•gw«<ii»a>ai 
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13. 

14. 

15. 

16. 

17. 

The temper of a tool is being drawn when 
appear along the edge of the tool while grinding. 

When honing, oil stone wear may be equalized by using a(n) 
«____________^ motion. 

An extremely fine edge may be produced on a tool by strapping it 
on a piece cf c 

Rough, torn edges of a bored hole indicate the auger bit 
_^_...__.....,___ need sharpening. 

Chips of uneven thickness indicate the auger bit .^.....^^.....^.^...............^^....^^ 
are dull. 

Multiple"Choice 

Directions; In the space at the left of each statement* x̂ rite the 
letter of the item which will provide the cosfrect answer to ecraplete 
the statement. 

_____ 1. A grinder for ordinary tool sharpening would have a (A) 40 
grit aluminum oxide? (B) 40 grit silicon carbide? (C) 60 
grit aluminum oxide? (D) 60 grit silicon carbide grinding 
wnesi 

2 The length of the honed bevel should be approximately 
(A) one-fourth? (B) one-third? (C) one-half? (D) three-
fourths the length of the ground bevel. 

The process of leveling the teeth of a handsaw is known as 
(A) evening? (B) smoothing? (C) milling? (D) jointing. 

Listing 

Directionss List the items called for in each of the following. 
Select your answers carefully. 

1« Lubricating oil should be used on sharpening stones to: 

(A) _ _ _ - _ _ _ - _ _ _ „ „ 

CB) 

(C> 

2. List two machines on which jointer knives can be sharpened other 
than the grinder. 

(A) (B) 

3. List three kinds of files used for sharpening tools 

(̂> - . ^ ^ _ _ _ _ _ (B) (C) 
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4« List the four taper sizes of saw files 

8. 

(A) 

(B) 

(C) 

List the three grits of oil stones 

(A) _ _ « _ _ _ _ _ (B) _ _ _ _ _ (C) 

The sharpening of tools involves fe/o types of operations-

7. A v/ood chisel should be reground if: 

(A) ___„ 

(C) 

(D) 

The steps in sharpening a circular saw blade are: 

(A) • (B) 

CB) - (S) • • 

9= h twist difill wi l l not d r i l l to correct size unless 

(A) ] 

(B) _ ^ 

( C ) • - - -
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I>latchinq 

Directions* Place the letter of the correct angle indicated in the 
right hand column in front of the correct sharpening process in the 
left hand column. Answers may be used more than once. 

!• plane iron grinding 

2. chisel 

3. skew cutting edge 

4. flat nose bevel 

5. plane iron honing 

6. round nose bevel 

7e jointer knive angle 

8. gouge bevel 

9. pocket knife 

10. included angle of parting tool 

A. 30-35 degrees 

B. 30 degrees 

C. 20-30 degrees 

D. 45 degrees 

E. 40 degrees 

F. 60 degrees 

G. 25 degrees 

H. 36 degrees 
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i^ssignment 
Sheet No. 7 

Covering 
Units 114-1: 

n 

READING DRAWINGS AND PIANNING THE VIORK 

Drawings are the means by which the designer conveys his ide^' 
to the worker. Drawings give a picture of the object, showing wh?t 
it looks like, how it will be built, and its size. !Ehe great var2.et:v̂  

)0 of objects' requires that different types of drawings be used for tbe « 
VJirious objects. 

It becomes very in^ortant for the craftsman to be able to read 
and understand drawings. Without this ability it would be difficult 
to understand what the customer wants and to produce it as he desiras 
it. Reading and understanding drawings also permits the worker to 
plan and prepare his work. FrcM the drawings he will be able to deter­
mine what materials he will need, what operations need to be perfor3!:3d, 
and to plan his work in an efficient manner. 

In this assignment you will have the opportunity to learn the 
various kinds of drawings and what information can be found on tl^m. 
Also you will learn how to plan your work by utilising the drawings 
and the information that they contain. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

by . 

References: 

A. Feirer, Woodworking for Industry, H>- 43-77. 
Bo Dahl and Wilson* Cabinetmaking and Millwork, pp, 57-80. 
C- Towers, Cabinetmaker's Manuals pp. 23-38. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 

T F 

T F 

1. The term "blueprint" usually refers to any type of print 
no matter what the method of reproduction. 

2. Actual blueprints (white lines on blue paper) are not used 
much anymore because they tend to fade when esqocsed to 
light for a long time. 

3. Copies jf the original drawing are printed so that ti^re 
will be copies available if the original is lost out cm 
on the job. 
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T F 4 -

T F 5 . 

T F 6 . 

•T F 7 . 

T F 8 -

T F 9 . 

T F 1 0 . 

T F 1 1 . 

T F 1 2 . 

T F 1 3 . 

îfee 5^rspsctii i?e mrsmtxag -spill ga."5S "Sae imis-t: s ^ M s t i c 
apraearaBCs ox 1r>e caDjeci: ox any ©x l i s j i ac t sa r i a l ^zassoziss-

ii c a b i s s t . drswiisg i s tans t ^ j e ©x drasiKijac taaat: a C3basstr-
laaker w i l l s s n a l l Y sTca:̂  xrosm.. 

P i c t o r i a l d r a w i s a s -ssxiallY j u s t : slsas^ X!0» -rite -y^^i?^'^:^ ss:?-
j e c i : w i l l l o t ^ and i i s s a l i y axe mot. x s e S t:o "wisfk xrism-

WorViTig 6TSW2j^gs sxcw S2ar:^css a s ij:>g=̂  -JwoaM a x c ^ a r -m^m 
tbs H u e of v i s l t aa i s a t : r i ^ t : a n g l e s x© itxax s s s r ^ r s , 

C v l i n d r i c s l cS^jscrts can scaDScines lie dxaisni s r ^ ^^5?rr^ry^, 
i n Gae v i s w . 

^ d o t t s d l i o s oa a draKiisg xepx^sesi ts aim e d ^ ox t ^ s c^ J^cx 
t S s t . i s xsor - g i s i b l s yngyn l©c^ijag at : Ifse s s a r ^ c s ax t s e 
objec t : t h a t i s sscaen i s 1 ± a t ^ r t i c s a l a x m . ^ -

i^owledgs ox t l s alpraiSiel: o€ Haies i s ©x ^sjalxia o n l y t© - tss 
p e r s o n s a l t i n g t h e dzsssiisg. 

^ d r awlx^ t 3 a t i s ^rsKa t© s t a S s i s ^rasen S a i l srls^» 

ifs^ii a drswiBg i s urss^n t© s e a l s i S s 5i3ns33Si2ss t s s t s x s 
isseS a r e t ^ ac t ssa l ^isJEssi^aas ©x - S s ^ i ^ i s r e r ? sSsJ^cl:-

I n a "woc^wc^kis:^ Sraseiisg tSae "^sws a r a xi©x a l a e ^ s l a fa je i r 
p r a ^ s r pcs i t i c sn ^ -s^osM lie ss^BectsS I B ©sEsaiiisiiatiCGaal 
cartfec^rapijic proJeirtiCEi-

T F 1 4 . 

T F 1 5 . 

I n a woosi«?Qz^isg drasr^jG^ t s s 
1^ i2seS i s alasa-?^ slsacD. 

©X 3-©i23t: ssr J-̂ g '̂a^gyrT tss 

I t i s laot z ^ c e s s a r v iSsr a caiaxs^tmaiSsir tss 1 ^ aSsls t© s^aS 
a r c f e i t s c t a r a l a^smxrgs g;-ipr^ t S s y ;S© xsst gga3t= ĵ?3 ms^ iasx^ar-
laatiosi ox ipalaa t© XLim-

T F 1 6 . I x d e l 3 i l s ox ccasstroctiOQ a r e X!©t: sxsam, i ± e c s s s i s s t s i i ^ s r 
c a n -jase t22S t ^ ' ^ ox cca^tsraartiCEm ^3^t 5fi ^ r a f e r s » 

T F 1 7 . Ui 

T F 1 8 . 

T F 1 9 . 

T F 2 0 . 

T F 2 1 . 

u s u a l l y c e r t a i n iia^3nisti<isa M i l l l e xcEssi i s ' i l e s a a e p^~ga 
on a i s w i s g s :̂ aar dix:fe3Dsat c23jscts» 
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p r o j e c t i c s i . 
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Speci f i c a t i o n s a r s isot. l i ^ l y t© cceatain aisy iin^223iatis:2 
ox v a l o e t© t b s c a b x n e t s s a ^ r . 
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3, 

4.. 

6. 

A set of drawings will usually consist of: 

CA) (D) 

CB) (E) 

(C) 

Xn order to properly estimate material needs and plan 
of doing the x̂ ork, the wocjdworker needs to knoĵ t 

U) ^_ 

(B) ^ 

(C) -

ue i-e 

5. A materials list shows in detail ther 

(A) 

CB) 

CO 

CD) 

CE) 

List three items of planning that a cabinetmaker should have 
isefore beginning to work-

CA) 

CB) 

CO 

A route sl ieet includes s 

CA) 

CB) 

CC) 

CD) 
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Miatching 

Group I 

directions; Match the line description in the left hand column with 
the name of the line in the right hand column. 

1- Heavy solid line 

2. Short dashes for invisible 
parts 

3. Center of symmetrical objects 

4. Part outline extended 

5. Pine line with arrowheads 

6. Heavy dashed line with 
arrowheads 

7. Fine spaced lines usually 
inclined 

A. Section line 

B. Cutting plane line 

C. Center line 

D. Dimension line 

E. Extension line 

F. Break line 

G. Ditto line 

H. Hidden line 

I. Part outline 

Group II 

Directions; Place the letter of the material symbol in the blank in 
front of the correct term in the left hand column. 

1. Brick 

2. Tile 

3. Concrete 

4. Concrete block 

5. Cut stone 

6. Plaster 

7. Wood 

8. Wall partitions 

9 . Glass 

10 . Metal 

A 

B. 

V' ••/'/, y^\ 

cjmmc'. 
\.<u. 'YY///:^ 

D. 

E* 

p . 

WMl 
-n—T 

M4 B til-r 
li]]] 

G . ^ ^ 

H . 7T7I 

T A • ^ ^ -A 1 

J. 
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Short-Answer 

Directions; Study the drawing of the desk on page 45 in referer.ee A 
Then answer the questions below. 

1. l̂That are the total dimensions of the desk top? 

2. Is the top made of one solid piece of wood? 

3. Are all of the drawers the same size? 

4c 

5. 

6. 

7. 

fT.i^^''CV'* 

^^at are used to fasten the frame to the legs? 

What is the total height of the desk? 

To what radius are the corners of the legs rounded? 

How many drawers are there? 

g^Ehat is the total length of the legs? >*.'^«^-V ••fttN*'-*.--* **»•.••<#—H^-i -in^^sbiA-sSitfaEf*^ 

9. How far from the bottom of the desk should it be to the center 
of the stretchers? 

10. How far in from the front and back edges of the top should the 
inside of the legs be located? 

-•Wtw**-

http://referer.ee
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Assignment 
Sheet No. 8 

Covering 
Units 118-122 

ESTIMATING MATERIAL AND CALCULATIi.>:'G COSTS 

Cabinetmaking materials come in a wide variety of kinds and 
grades. When obtaining these materials it is necessary to designate 
exactly what is wanted in order to get the materials needed to do 
the job correctly. The addition of new materials on the markets has 
necessitated the use of systematic and accurate orders. 

The cabinetmaker* therefore, must have a good knowledge of how 
materials are bought and sold. He must have some basic mathematical 
ability in order to calculate material amounts, their costs, and the 
cost of the total job. 

In this assignment you will have an opportunity to learn how 
materials are designated with regard to size, grade* quantity, etc. 
You will also learn how to calculate the amount of material* the cost* 
and some of the methods of recording this information. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

by . 

References s 

A. Feirer, Woodworkincr for Industry* pp. 122-126. 
B. Dahl and Wilson, Cabinetmaking and Millwork* pp. 81-111. 
C. Towers, Cabinetmaker's Manua 1, pp. 50-58. 

Questions s 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it: 
is false* draw a circle around the letter "F." 

T F 1. Certain kinds of lumber are cut to odd numbered lengths. 

T F 2. The finished size of a board is referred to as the nominal 
size. 

T F 3. Finished lumber sizes have been standardized so that lumber 
of a given size from one taiil can be used interchangeably 
with lumber from another mill. 

T F 4. Dressed hardwood generally will be smaller in tliickness 
than dressed softwood of the same nominal size. 

T F 5. The term "tall/ refers to the actual count of pieces of 
stock and the amount of lumber contained. 
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T P 6. The first thing to determine is the board length when 
. figuring board measure with a board rule. 

T F 7. It is possible to use certain framing squares for.figuring 
board measure. 

T F .8. All fractions of a board foot are dropped when tallying 
lumber. 

T F 9. The tally sheet is used whether the board rule is used or 
not. 

In tallying random widths and lengths no record is made of 
the-size Of each particular piece. 

Lumber lass than 1" in thickness is still considered i" 
whereas lumber over 1" is figured at its exact thickness. 

All boards less than an even number of inches in width 
are counted as the next even widthc 

Lumber that is milled to detail or odd measure is figured 
to the next larger rough nominal size. 

T F 14. Plywood is figured the same as solid stock lumber. 

T F 15. Full size details and supporting stock bills are received . 
by the cabinet shop with the contract order. 

T F 16. Shop drawings for specially designed items are made by 
the detailer. 

\ i "^ 
I j 

1 ' 
1 

T 

T 

F 

F 

F 

F 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

T F 17. 

T F 18. 

T F 19. 

The stock biller and the detailer may be the same person. 

The stock cutter is a power tool specialist. 

The term "net" refers to stock which must be cut to the 
exact dimensions listed. 

T F 20. Stock bills ordinarily carry all three dimensions in net 
size. 

T F 21. 

T F 

T F 

22. 

23. 

T F 24. 

Both the foot mark and the inch mark are underscored with 
a horizontal line to prevent mistaking them for numbers. 

The stock cutter always selects the lumber to be used. 

Tfhen material is routed to the trim sawyer it means that 
a decorative cut is put on by the trim sawyer. 

The stock biller heed not be concerned with milling 
allowances. 

T F 25. The efficiency of the stock cutter can be determined by 
inspecting the stock pile. 
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T P 26. 

T P 27. 

T F 28. 

Board measure is figured on the basis of the size of the 
board as it is cut at the savmiill. 

Any board less than one inch in thickness is figured as 
one inch in determining its board measure. 

Hardwoods can be purchased in specified widths. 

Completion 

Directionsz Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The order of dimensions of lumber should always be 
first, ,^ seconds and third. 

2. Lumber is usually sold by the . 

4. 

5. 

6. 

7. 

3. A piece of lumber that is 1" thick, 12" wide, and 12" long is 
referred to as a 

The number of board feet contained in a piece of stock can be 
measured by placing the across 
the width of the stock and reading the measurement on the scale 
which corresponds to the of the board. 

The numbers on the left hand side of a tally sheet represent the 
content in a single piece of 

lumber, 1" thickness. 

Random lengths and widths are common with 
of their scarcity. 

Lumber prices are usually based on quantities of 
board feet. 

because 

8. Plywood and veneers are priced by the 

9. A list giving the exact number and finished size of every item 
required for a mill order is called the 

10. Before the stock billing is made a(n) 
___, should be made. 

.1. Factory orders are also known as 
orders. 

or 

12. Measurements of cabinetwork and openings of a building are 
checked by the . 

13. Lists of items of hardware are placed in the 
of the stock bill. 
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14. Moldings are usually listed by feet. 

15. The name identifying the stock bill order is that of the 

16. 

17. 

18. 

The additional amount of material added to dimensions of stock 
to allow for finishing is the . 

Accurate estimating of lumber needed for a job should result 
in very few . 

A "two-by-four" will actually measure about 
after it has been and 

by 

19. Standard thicknesses of. softwoods are figured in 
while hardwood thicknesses are figured in 
inch. 

of an 

20. Lengths of hardwood lumber vary from 
are usually ordered as 

f ee t 3nd up and 

Multiple-Choice 

length. 

Directions; In the space at the left of each statement* write the 
letter of the item which will provide the correct answer to complete 
the statement. 

; 1. The measurement of stock used in a particular job is 
given in board feet according to (A) exact; (B) finished; 
(C) approximate; (D) nominal size. 

2. Aboard foot contains (A) 12; (B) 24; {C) 128; (D) 144 
cubic inches. 

, 3. A board 1" x 10" x 72" contains (A) 2; (B) 3; (C) 5; 
(D) 7 board feet. 

4. A board 1" x 8" x 12* contains (A) 4; (B) 8; (C) 10; 
(D) 12 board feet. 

5. A board 1^" x 4" x 14* contains (A) 2; (B) 5; (C) 7; 
(D) 10 board feet. 

6. If certain lumber sells for $370 per M it will cost 
(A) $.037; (B) $.37; (C) $3.70; (D) $10.40 for one board 
foot. 

_____ 7. In cabinetmaking language FAS means (A) front and side; 
(B) firsts and seconds; (C) for all sides; (D) file and 
saw. 

8. A group of readings obtained by using a tally stick that 
read 3h, iht 2k> 6hf Sh, and Ah would have a total board 
foot amount» that would normally be used, of (A) 29; 
(B) 29^; (C) 30; (D) 30^. 
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9. Milled lumber lengths are figured as (A) even foot lengths 
(B) odd foot lengths? (C) odd foot lengths under 8*; 
(D) odd and even foot lengths under 8*. 

10. The cost of 130 bd. ft. of lumber that sells for $.21 per 
bd. ft. is (A) $2.73; (B) $27.30; (C) $273; (D) $25. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

l.~ Items to consider when ordering softwood lumber are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

(G) 

(H) 

2. The detailer's responsibilities include 

(A) 

(B) 

(C) 

3. Factory orders may include three types of orders; namely 

(A) 

(B) 

(C) 

4. The first four items listed in order of take-off for stock cutting 
are : 

(A) 

(B) 

(C) 

(D) 

5. The information that a tally lists is 

(A) (C) _ 

(B) (D) 
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Short Answers 

Directions; Indicate, in the blank space following the abbreviation, 
what the abbreviation represents. 

1• rgh. 

i 2 . 
* 
! 

3 , 
4 . 

5 . 

6 . 

M 

Bd. f t 

S2S 

S4S 

KD 

8. 
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Assignment 
Sheet NO, 9 

Covtiring 
Units 123-̂ 139 

LUMBER AND LUI.IBER PROCESSING 

Wood is, of course, the most important material used in cabinet-
making* a?here are a number of different kinds of wood and each one 
has certain characteristics and properties that make it more suitable 
for certain jobs than for others. T7ood also varies within the same 
kind, is processed differently, and comes in various grades. 

It is important for the cabinetmaker to know about wood so that 
he can select the right kind for the right job. He also needs to 
know how to handle certain wood that may have defects, undesirable 
features, and the like. This ability comes from a thorough under­
standing of the composition and processing of lumber. 

In tliis unit you will have an opportunity to learn the structure 
of a tree, hoi7 it is processed, how to recognize certain woods and 
their uses, how lumber is graded, and some of the important things 
to consider when working with various woods. 

Assignment; 

1. Read the references listed below. 
2. Select five different types of wood used at your place of 

employment. On a separate sheet of paper, using the form 
indicated below, list the names of the woods and the other 
information called for by referring to pages 79-85 in 
Reference A, pages 186-187 in Reference B and pages 8-9 
in Reference C. 

Name of 
Wood 

T"?here Color of 
Grown Heartwood Sapwood 

Grain or Good Primary 
Pattern Qualities Uses 

Answer the questions below and turn in this assignment 
by -

References.: 

A. 
B. 

n 

F e i r e r , X^oodworking for Industry , pp . 78 -122 . 
Dahl and Wilson, Cabinetmaking and Millwork, pp . 163-188, 
206-215 . 
Towers, Cabinetmaker's Ilanua1, pp. 59-81, 433-435. 

Questions? 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Only about 100 varieties of trees in the forests of the 
United States have commercial value. 
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T F ;2. Hardwoods differ considerably from softwoods in some of 
their uses and properties. 

T P 3-i Hardwoods are harder than softwoods but softwoods usually 
are tougher. 

T P 4. Hardwoods tend to shrink more than softwoods. 

T P 

T P 

5. 

6. 

T P 7. 

T P 8. 

T P 9. 

T P 10. 

T P 11. 

T P 12. 

T P 13. 

T P 14. 

T P 15. 

T P IS* 

T P 17. 

T P 18. 

T P 19. 

T P 20. 

Some softwoods are actually harder than some hardwoods. 

The weight of wood tends to be a pretty good indicator of 
the relative strength of wood. 

There are some woods that are so heavy that they will not 
float in water. 

Since wood is cut so that the length is with the grain, 
most shrinkage occurs in length. 

With the newer drying methods that are now being used/ very 
little waste of lumber results from warping. 

It is extremely important that the wood used in cabinet-
making and furniture production does not change in size. 

Woods that are dense and hard usually have the best nail*?: ;• 
holding power. 

Of the commonly used nails* the barbed has the best holding 
power. 

V?hen nailing lumbrr, it is best to have high moisture con­
tent in the wood to prevent splitting which reduces holding 
power. 

Defects in wood such as knots and checks seriously affect 
the stiffness of the wood and therefore should be avoided 
when stiffness is a desired quality. 

There are no softwoods that are high in toughness. 

Wood must contain about 7 per cent moisture, otherwise 
"dry rot" will set in. 

Wood will decay only when too much moisture is present. 

wood that has been quarter-sawed will generally have better 
grain appearance than if it were plain-sawed. 

Wood has a natural, weather protecting surface and does not 
need to be painted to prevent decay. 

A knowledge of the structure of wood will be helpful in 
understanding how to work with wood.. 
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T P 

T P 

T P 

T P 

T P 

T P 

T P 

T P 

T F 

T P 

T P 

21. 

22. 

23. 

24. 

25. 

T P 26 

27. 

28. 

T P 29 

Imported woods are not important in the United States 
since we have all of the types of wood that we need. 

Heartwood is generally darker than sapv/ood and located in 
the center part of the tree. 

Hardwoods are usually composed of relatively larger cells 
which causes open or porous grain. 

Heartwood does not contribute to the growth of the tree. 

The vertical arrangement of wood cells results in the 
straight grain of wood. 

The amount of water that a wood cell contains is the same 
for both heartwood and sapwood. 

A tree usually grows more in the spring than in the summer. 

When both are dry, heartwood tends to be heavier and 
stronger than sapwood since heartwood is older and found 
near the center of the tree. 

"Quarter-sawed" is a term used mainly to describe hardwood 
boards that have been sawed a particular way. 

Plain-sawed lumber has a high tendency to shrink and warp. 

Close-grained woods are generally stronger than open-
grained woods. 

Hardwoods are obtained from deciduous trees which means 
they shed their leaves annually. 

Por purposes of use, v/oods are grouped according to their 
actual hardness and other properties rather than whether 
they lose their leaves or not. 

About the only products that wood can be used for are 
lumber and paper. 

The fiber saturation point is reached when each cell is 
filled v;ith free water. 

Wood begins to shrink when the moisture content gets 
below the fiber saturation point. 

Cell walls shrink uniformly in all directions. 

Wood shrinks most in the direction of the annual rings. 

Wood tends toincrease in strength, hardness, and stiffness 
as it dries. 

T P 40. It is never desirable to both air dry and kiln dry lumber. 

30 o 

31. 

T P 32 

T F 33 

34, 

35. 

T P 36, 

T 

T 

T 

P 

P 

P 

37 , 

3 8 . 

3 9 . 
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p 

4 1 . 

4 2 . 
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The drying o£ lumber.tends to cause some defects that 
lower the quality of the lumber. 

T*7ood that has been properly dried will tend to remain at 
the moisture content that was obtained by the drying 
process. . 

T P 43. Air-dried lumber is preferred when strength is desired. 

T P 44. Moisture meters will give a more accurate reading than 
will oven samples. 

T P 45. The best lumber is usually found in the lower part of the 
tree. 

T 

T 

T 

1 T 

1 ^ 
1 

1 ^ 
1 T 
i 

1 \ 
i T 

F 

P 

P 

P 

P 

P 

P 

P 

P 

4 6 . 

47 . 

4 8 . 

4 9 . 

5 0 . 

5 1 . 

5 2 . 

5 3 . 

5 4 . 

T P 55. 

T P 

T P 

56. 

57. 

T P 58. 

There is usually quite a range within a lumber grade. 

Lumber is initially graded in the rough but may be put into 
a different grade if surfacing reveals some defects. 

Stain is a defect that is any color other than the natural 
color of the wood. 

A sound knot will usually have some decay. 

The number and size of defects in a piece of lumber are 
used to determine its grade. 

The first two grades of hardwood are usually sold as a 
group called firsts and seconds. 

Cypress and eastern red cedar are termed commercial hard­
wood but are actually softwoods. 

Softwood lumber may be.graded differently in different 
parts of the United States. 

Hardwood interior trim and molding are listed only in a 
single grade. 

It is usually best to purchase lumber that is better than 
that which is actually needed. 

Retail lumber yards handle only softwood. 

Due to standardization/ a cabinetmaker can move from one 
locality to another with little difficulty of adjusting . 
to new technical problems. 

Standardized items of millwork are somewhat difficult to 
obtain. 

T P 59. Although methods of door construction change, the sizes 
are fairly well standardized. 
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T P 

T P 

61. 

62. 
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Window and sash siz s are quite inconsistent throughout 
the various parts c^ the country. 

Paneling is a standard mill item usually carried in stock. 

Since the dimensions of a stairway cannot be exactly 
determined until a building has been constructed/ details 
of stairway construction cannot be determined in adx^ance. 

T P 63. Dimension lumber is often kiln dried. 

T P 64. A single log can produce lumber of several grades. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Extensive use is being made of about 
woods and about species of hardwoods 

3. 

4. 

5. 

6. 

7. 

species of soft-

2. Prime requirements of wood for furniture construction are 
appearance and desirable 

Softwoods are used primarily for 

One of the main disadvantages of hard woods is the difficulty 
of them. 

The best direct method of checking the moisture content of wood 
is with a •. 

Any variation from a true or plane surface in lumber is referred 
to as . 

For \j6od to remain in place after being used* there must be a 
minimum of ; and _, . 

8. The weakest parts of any construction are the 

9. The wood which is considered to have the most toughness is 

10, One of the most important imported woods is 

11. The actual wood of a tree is composed of just the 
and . 

12. Growth rings are composed of distinct parts. 

13. Thin# hard growths radiating out from the center of the tree are 
called ______ . 

file:///j6od
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14. When the fibers of wood are not straight, the wood is said to 
have . 

15. One cause of cross grain might be that the board was not cut 
parallel to the • 

16. When a log is cut so that the cuts are tangent to the annual 
rings it is said to be _«__^ if hard­
wood or if softwood. 

17. Quarter-sawed lumber is produced by cutting so that the cuts 
are approximately to the annual rings. 

18. Quarter-sawed lumber tends to shrink, vmrp, and swell less and 
usually costs than plain sav/ed lumber. 

19o Conifer is a term used in connection with softwoods and actually 
means • 

20. Moisture content of wood is indicated as a 

21. Wood that contains over 

22. 

23. 

24. 

per cent of moisture for an 
extended period of time will tend to decay. 

Shrinkage across a plain-sav/ed face is about 
across an edge-grained face. 

that 

The process or treatment used to reduce the moisture content of 
lumber to required limits is called _. 

Lumber containing the moisture of the growing tree is said to 
be 

25. 

26. 

Lumber may be dried either by drying. 
drying, or both. 

a?he recommended moisture content for interior finishing of wood­
work in the United States ranges from per cent to 

per cento 

27. A knot is formed where a 
of the tree. 

once joined the trunk 

11 

28. An unsound knot has some 

29. Wane is the presence of or lack of 
on the corners of a board. 

30. Wnen grading firsts and seconds, it must be done from the 
side of the board. 

31. Hardwood lumber that is classified as firsts must be 
inches or more in width and from to feet in 
length. 
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32. The first step in grading a board for firsts is to determine the 

34. 

35. 

33. A set of the grades of hardv/ood lumber is available from the 

Yard lumber is classified into two grade qualities: 
and grades. 

The major differences in the common grade of yard lumber are in 
the number of and the amount of 

36. Structural lumber is 
width. 

inches or more in thickness and 

37. Pieces of strip lumber cut to common shapes and used for a 
finished appearance are called . 

38. VThen sections, parts, or units of a building are constructed 
to conform to a specific unit of measure or its multiples, it 
is called construction. 

39. The most widely accepted unit for jbhis purpose is a 

40. Door construction is usually of either 
or type 

41. The shape of interior and exterior trim items is always some 
variation of a . 

42. The cabinets usually required for a four or five room house are 
usually termed cabinets. 

43. A large surface of wood enclosed in a narrow wooden frame is 
called a ; . 

44. Store fixtures designed to fit a particular wall space are 
called [ . 

45. Store fixtures that are generally standardized are those 
classified as . 

46. Wood is composed of about per cent cellulose. 
per cent lignin and 12 per cent other materials. 

47. A 10 per cent moisture content can usually be maintained in cold, 
damp v/eather by heating the lumber to about degrees 
above the outside temperature. 

48. The noted diameter of a knot is found by adding its 
and diameters and dividing by 
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49. Pitch pockets are found in certain species of 
and • 

50. Checks are commonly found in kiln dried 
lumber, 

and 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Tt'/o things you should know in order to select wood properly are: 

(A) 

(B) ̂  ] 
2. Three considerations for furniture construction are that the wood; 

(A) ; ' 

(B) ' 

(C) ._ • 

3. List three hardwoods: that are considered easy to work with 
hand tools. 

5. 

(A) 

(B) 

(C) 

4. Characteristics of wood which may be considered in identifying 
them ares 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

(G) 

(H) 

The advantages of kiln drying are: 

(A) 

(B) 

(C) 

(D) 
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6 . 

8 

10, 

1 1 . 

DefectiS tha t may r e s u l t from seasoning are 

(A) (D) 

(B) (E) _ _ _ 

(C) 

The five standard grades of hardwood are; 

(A) (D) 

(B) 

(C) 

(E) 

The three main c lass i f icac ions of softwood lumbers are 

(A) ^ . „ . (C) 

(B) 

The decorative value of wood depends upon its: 

(A) (C) 

(B) (D) 

Built-in cabinets can be classed into groups such as: 

(A) (D) 

(B) (E) 

(C) ^ 

The six most important hardwood lumber trees in the United 
States from the standpoint of volume logged are: 

(A) 

(B) 

(C) 

(D) (F) 
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Matching 

Directions; In the left hand column is a list of terms. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate tejnti. 

• 1 

Mi 

1. pitch pocket 

2 o check 

3. split 

4. heart shake 

5. wind shake 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

pith 

cross grain 

crook 

bow 

cup 

twist 

\^rp 

bark pocket 

decay 

stain 

V7ane 

I < 

A. soft, spongy, cullular tissue 
from the center of the tree 

B. turning or v/inding of the edges 
of a board 

C. holes caused by insects 

D. disintegration of wood from any 
cause 

E. an opening parallel to the 
annual rings, containing pitch 

P. bark, or lack of wood* on a 
board edge 

G. a lengthwise separation of the 
wood 

H. grain not parallel to the length 
of the board 

I. any deviation of a board from a 
straight line 

J. discoloration caused by fungi 
or chemical action 

K. a curve across the width of 
the board 

L. tearing apart of cells because 
of improper handling 

M. a board with the edge either 
convex or concave 

N. shrinkage at the center of a 
log caused by decay 

O. a board v/ith the face warped 
along its length 

P. a parch of bark encased by wood 

Q. separation of annual rings 
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Covering 
Units 140-145 

PLTJCOn, VENEERS, AND SPECIAL MATERIALS 

Many vari€;ties of solid wood have a combination of strong 
points and defects which makes it difficult or impossible to use the 
wood to its best advantage. Much of the top grade of lumber in our 
forests is being rapidly depleted. To help preserve the lumber still 
available and tc make more efficient use of the wood which is cut* 
new methods of manufacture have been devised. a?he cutting of veneers 
and the construction of plywood has permitted the use of many of these 
woods which mi'-jht not be desirable nor strong enough as solid lumber. 
Also, recent rasearch has developed many,new materials that can be 
used very much like wood and nov/ are an important part of cabinet-
making. 

It is essential that the present aay cabinetmaker be familiar 
with the other wood and wood related products. In most cases they 
require a somewhat different method of handling and use. Their use 
enables the cabinetmaker to expand his designs and to produce articles 
of more desirable appearance and construction. 

In this assignment you v/ill have the opportunity to become 
familiar with these products, especially how they are made and used. 

Assignment; 

1. 
2. 

Read the references listed below. 
Make a list of the materials, other than solid wood, 
that are used in your place of employment and indicate 
some of the uses of each. 
Answer the questions below and turn in this assignment 

References 

A. 
B. 
C. 

Questions: 

Feirer, X^oodworking for Industry, pp. 127-172. 
Dahl and Wilson, Cabinetmakina and Millwork, pp. 
Towers, Cabinetmaker's Manual, 93-112, 116-122. 

194-205 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the xetter "F." 

T F 1. Veneers are thin sheets of wood usually cut from poorer 
grades of weak structured softwoods. 

T F 2. Laminating layers of wood for additional strength is an 
old practice. 
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T P 3. 

T P 4o 

T P 5. 

T P 6. 

T P 7. 

T P 8. 

T P 9. 

T P 10. 

T P 11 

T 

T 

T 

T 

P 

P 

P 

P 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

T P 16. 

T P 17. 

T P 18. 

T P 19. 

T P 20. 

T P 21. 

T P 22. 

T P 23. 

The use of plywood is still largely restricted to the 
making of cabinscs and buiit-ins. 

Plywood is usually made up of an odd nurriber of layersc 

Softwood plywoods are made entirely of plies of venev̂ r. 

Rotary cutting of veneer is done on a lathe. 

Quarter slicing is desirable on most of the finer, im­
ported woods• 

The greater number of plies for any one thickness, the 
greater the chance of splitting. 

The face and the back of plywood should always be of the 
same kind of wood. 

During and after redrying of face veneers, they are kept 
in the same order as when they were cut, to facilitate 
matching. 

A strip of plywood is not as strong in tension or com­
pression as a strip of solid wood the same size. 

Plywood is stronger than steel of the same weight. 

The Sound Grade of hardwood plywood would be desirable for 
all cabinetwork. 

Type III plywood is best for exterior use. 

Hardwood plywood panels are usually sanded on both sides. 

Most softwood plywood in the United States is made of 
Douglas fir. 

Compreg is highly resistant to solvents. 

Regular woodworking equipment should be used when cutting 
Con^reg. 

In order to protect the surface, plyv/ood should be stored 
vertically, on edge when possible. 

No matter what method is used for cutting plywood, the 
good side should always be up. 

Nails and screws do not hold well in plywood. 

Tempered hardboard contains more than just wood fibers. 

Hardboard is available either with two smooth surfaces 
or with one smooth surface and one rough surface. 

B ! 
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T P 24. Hardboard can be worked with rcgualr v/oodv/orking tools. 

T F 25. Hardboard may be bent but should be bent in one direction 
only. 

T F 26. Particlo board contains larger bits of wood than hardboard 
and, du-2 to these large bits and the adhesive, it is 
difficult to work with regular v/ood tools. 

Sheetboard is made from the lov;er grades of lumber. 

Since sheetboard has a covering of paper, it is not suitable 
for any type of cabinet. 

Plastics play an important part in modern cabinetmaking. 

Vfhen using con'cact cement to apply plastic laminate, it 
is necessary to apply the contact cement to both the 
laminate and the surface to which it is to be secured. 

T F 31. When applying plastic laminate it is not possible to 
position the material once the cemented surfsees touch. 

T 

T 

T 

T 

F 

F 

F 

F 

27 

28 

29 

30 

T F 32. 

T F 33. 

On areas where it is impossible to use a roller to apply 
pressure on applied plastic laminate, it should be hammered 
directly with the face of the hammer. 

Once plastic laminate has been secured v;ith a contact cement 
it cannot be removed. 

T F 34. When using plastic laminate on a kitchen counter, it is 
best to make the sink cutout after the laminate has 
been bonded to the counter. 

T F 35. Plastic laminate edge-banding can be used on round corners 
but should always be heated before bending. 

T F 36. The cost of veneered furniture is higher than for solid 
furniture of the same wood. 

T F 37. 

T F 38. 

T F 39. 

Duplicate grained veneers obtained from adjacent sheets is 
limited to four recognized matched designs. 

Almost all hardwood veneers are produced by slicing. 

Exterior plyv/ood is moisture resistant and may be used 
for boats and other outdoor uses. 

T F 40. Contact cements permit the installation of laminated plastic 
sheeting without the use of clamps. 

T F 41. A disadvantage of laminated plastic is that it cannot be 
cut with the aid of power tools. 
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Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Several thin sheets of v/ood glued with the grain of adjacent 
sheets at right angles to each other is called 

2.. Matched designs of figured wood are made with ventĵ ers that come 
from the 
part of the tree* 

or 

3, Logs too hard to be easily cut for veneers are conditioned by 
the use of or 

s.^ 

9 

4. Hardwood plywoods are classified as either 
or core. 

5. The most common method of cutting veneer for plywood is 

core 

6. Standard American veneer is inches thick. 

7. The center layer or layers in plywood is knov;n as the 

8. Strong, but unattractive wood can be used for cabinets when it 
is . . • : . 

Resin-"treated modified wood is made in two forms; uncompressed 
or and compressed ot . 

10. Plywood that is covered with hardboard is called 

11. VThen working with plyv/ood after it has been cut, the face 
corners can be protected from chipping by applying 
to them. 

12. Due to the thinness of veneer, it is important in preparing the 
surface not to __.^ the surface of plywood too much. 

13. Particle board combines the better utilization of wood with the 
new developments in _ « . . « _ „ _ _ _ _ ^ . 

14. Particle board is used to considerable extent as 
stock in cabinetwork. 

15. Particle board has screv/ holding pov/er that is similar to 

16. The letters EXT-DPPA stand for 
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Multiple-Choice 

Directions; in t:.e space at the left of each statement, write the 
letter of the iten which will provide the correct answer to complete 
the statement. 

. 1. The Iciyer just under the face ply of a 5-ply panel is the 
(A) module; (B) flitch; (c) feather; (D) crosstoand. 

, 2. Many problems of plywood manufacture are eliminated by 
the use of (A) balanced; (B) sandv/ich; (C) striated; 
(D) matching construction• 

. 3. Hardwood veneer core plywood that is h" thick is usually 
composed of (A) 3,' (B) 5; (c) 7? (D) 9 plies. 

4. A special plywood product that contains a thin layer of 
aluminum foil for beautifying affects and resistance to 
heat is (A) plyron; (B) striated plywood; (C) finishield; 
(D) prefinished plywood. 

5. When nailing plywood, the ^^^ils should usually be spaced 
(A) 3; (B) 6; (C) 8? {D} 10 inches, 

5. When using screv;s with 3/4" plywood, the length of the 
screws should be (A) 3/4" or longer; (B) 1" or longer; 
(C) 1 1/4"; (D) 1 1/2" or longer. 

7. The best joint for plywood corners is the (A) miter; 
(B) butt; (C) rabbet; (D) lap joint. 

8. Plastic laminates are made of (A) polyethylene; (B) vinyl; 
(C) melamine and phenolic;. (D) polyester. 

9. Plastic laminates are usually (A) 1/32"; (B) 1/16"; 
(C) 3/32"; (D) 1/8" thick. 

10. When edge-banding with plastic laminate around a corner, 
there should be a flat surface on each side of the curved 
portion of at least (A) 2"; (B) 4"; (C) 6"; (D) 8". 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The major parts that make up a piece of plywood are the: 

(A) (C) 

(B) 
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2. 

5. 

6. 

7. 

8. 

The v;ood grain and figure pattern of face veneers are determined 
primarily by: 

(A) ' ; : • 

(B) 

(c) 

The three methods of cutting veneer from logs aire: 

(A) (C) 

(B) 
mtntx rf^wjn-

Matching plywood invol^r^^M f i selecting of plies that are nearly 
identical in: 

(A) 

(B) 

(C) 

Matching of veneers falls into three main classifications, namely: 

(A) ; - (C) . 

(B) ' • • 

List five advantages.of plywood. 

(A) (D) " 

(B> ^ (E) • ] 

(cr •. 

List the five grades of hardwood plywood. 

(A) ' (D) ., "̂ 

: (E) (B) 

(C) 

List the seven items that should be specified when ordering 
hardwood plywood. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
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List seven advantages of h^^dboard. 

(A) (E) 

(B) (F) 

(C) (G) 

(D) _ _ : 

List five items to specify when ordering hardboard. 

(A) (D) 

(B) .. (E) 

(C) 

11. Four trade names for laminated plasMcs are: 

(A) ' ] (C) ..̂  , 

(B) (D) 
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Assignment 
Sheet No. 11 

Covering 
Units 146-149 

FRAMING SQUARE AND GEOMETRIC LAYOUT 

The framing square, sometimes called'feteel squarê ;" is a very y 
versatile tool. Its use is not restricted to building construction 
but rather is a valuable tool for cabinetmaking, also. Its use will 
enable the cabinetmaker to be more efficient and.will help in some of 
the mathematical computations. 

Geometry also plays an important part in a cabinetmaker's worl̂ . 
Most., layout and design work can be divided into relatively simple 
geometric problems. A good knowledge of geometry will enable the 
cabinetmaker.-to vary hijs designs and to expand his abilities. 
Application of sudh knowledge has a direct bearing on the -competency 
of the cabinetmaker. 

In this assignment you v;ill have the opportunity to study the 
ways in which the steel square can aid the cabinetmaker. You will 
also learn how geometric constructions can be .used to advantage for 
layout and fitting of cabinets. 

Assignment; 

1. Read the reference listed belov/. 
2. Answer the questions below and turn in this assignment by 

References 

B. Dahl and Wilson, Cabinetmaking and Millwork. pp. 120-125, 
132-162. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. A steel square to be used for cabinetmaking should have 
scales graduated in tenths, twelfths, and sixteenths of an 
inch. 

T F 2. The hypotenuse of any right-angle triangle can be found 
on the steel square. 

T F 3. The diagonal of a 12-inch square measures about 20 inches. 

T F 4. The diagonal of a rectangular solid can be found on the 
steel square. 
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T P 5. 

T 

T 

T 

T 

T 

Certain layouts will require the use of the inside edge 
of the tongue of the square with the outside edî 3 of the 
body of the square. 

P 6. The body and the tongue of a steel square are the same width. 

P ?• When butt joints are used on square hoppers, two of the sides 
are smaller by the thickness of the material of the other 
two sides, 

P 8. The construction of a hexagon should begin with a circle. 

P 9. The drawing of a spiral starts with a small circle. 

P 10, Miter cuts on boards of unequal widths are laid out by 
laying one board on top of the other at the desired angle, 
marking the edges at the outside and inside intersections 
and connecting the points. 

11. A circle may be drawn by using a steel equare, two nails, 
and a pencil. 

12. When laying out a large, accurate ellipse by means of a 
wooden trammel, the trammel should be constructed a little 
longer than the major axis. 

T E 13. A pipe that is to pass through a board at an angle will 
require an elliptical, opening in the board. 

T P 14. A pediment is a triangular frame resembling a gable 
crowning the front of an entrance. 

T P 15. The layout of an inclined die counter with a curved end 
should be done on large paper and transferred to the stock. 

comPJ^etion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

T P 

T P 

1. 

2. 

A steel square with a tongue that is 
best for cabinetraaking. 

inches long is 

3. 

4. 

Since the body and tongue of a steel square are at right angles 
to one another, it can be used for solving any . 
problem• 

The square of the hypotenuse of a right triangle is equal to the 
of the of the other two sides. 

When working with triangles larger than are possible full size 
on the steel square, it may be necessary to perform 

• •• . K M * * * * * in order to get the desired accuracy. 
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5. The job of laying out miter, and butt joints for polygons can 
be simplified by the use of a of polygon cuts. 

6 

7 

A hopper is wider at the than at the 

Jointing on a hopper requires a butt joint of 
than 90 degrees and a miter cut of than 45 degrees. 

8. The area of mathematics that is of great value for cabinetmaking 
layout is , 

9, A plane surface intersecting a cylinder at an oblique angle 
forms a(a) at the intersection. 

10. The distance from one end of the minor axis of an ellipse to 
the focus on the major axis is equal to - the major 
axis. 

11. Molding placed in a slanting position is known as ,___ 
molding. 

12. The vertical front face of a counter is called a(n) , 

13. Folding leaves of table tops are usually fastened with 
joints, 

14. Practice in layout work is usually done on the- ' ' 

Listing ' 

Directions: List the items called for in each of the following. 
Select yout answers carefully. 

1. List three types of polygons. 

(A) (B) _ (C) 

2. Some of the more commonly used layout tools for cabinetwork are: 

(A) - (F) . . . - . : 
i 

(B) ^_ ^ (G) , 

(H) ' • -"••• (C) 

(D) 

(E) 

(I) 
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3. Measurements that must be available in order to layout a curved 
and slanted counter front are the: 

(A) 

(B) 

(C) 
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Assignment 
Sheet No. 12 

Covering 
Units 150, 151 

WOOD JOINERY 

Every construction project which is made of more than one part 
must be fastened in some way with one or more types of joints. Some­
times these joints need special additions to make them effective and 
acceptable. The type of wood, the way that the parts come together, 
and the function of the finished object are considerations that must 
be made in selecting the joint to use. Some joints can be constructed 
quite rapidly but will not stand up over a period of time. 

It is important that the cabinetmaker select the proper joint to 
use so that the object will have a pleasing appearance and will hold 
together for the desired time. Selection of the wrong joint or poor 
workmanship on the joint will quickly hurt the cabinetmaker's reputa­
tion if this results in poor appearance or the object pulling apart. 

In this assignment you will have an opportunity to learn what 
some of the common joints are that are used in cabinetmaking. You 
will learn the advantages and disadvantages of each, when they should 
be used, and how to construct them. 

Assignments 

1. Read the references listed below. 
2. Examine a completed piece of cabinetwork and list the 

different joints that were used. Indicate the place 
on the object where they were used and whether it was 
the best choice of joint. 

3. Answer the questions below and turn in this assignment by 

References: 

A. Feirer, Woodworking for Industry, pp. 296-320. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 49-56. 
C. Towers, Cabinetmaker's Manual, pp. 123-145. 

Questions; 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 

T F 

When making duplicate parts, one should perform the same 
operation on all parts before starting a new step. 

When selecting a joint it is a good idea to select the 
simplest one that will do the job. 
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T P 

T F 

T F 

T F 

T F 

T 

T 

T 

T 

F 

F 

F 

F 

8 

9 

10 

11 

T F 12, 

T F 

T F 

3. The holding power of a joint depends primarily on the use 
of good, strong glue. 

4. Since a mortise-and-tenon joint requires considerable work 
and effort the butt joint reinforced with dowels and 
corner blocks is sometimes used. 

5. Dowels used for strengthening joints should be cut so that 
they fit right up to the bottoms of the holes. 

6. The spiral groove on dowel pins is a result of the manu­
facturing process and it does n'̂ t serve any functional 
purpose. 

7. For proper strength the diameter of the dowel should be 
about three-fourths the thickness of the stock. 

All splines should be made of wood. 

An end-butt joint by itself has very little, if any, 
strength. 

The angle for a scarf joint should be very shallow. 

Edge joints, correctly made with a good grade of glue under 
proper conditions, will be as strong as the wood. 

Milled joints are usually stronger than non-milled 
edge-to-edge joints. 

13. Milled joints permit faster assembly time. 

14. The rabbet is cut easiest on the circular saw. 

T F 15. The dado joint can usually be secured with glue alone. 

T F lb. The plain lap joint is only as strong as the fasteners 
used. 

T F 17. 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

1 8 . 

1 9 . 

2 0 . 

2 1 . 

2 2 . 

A lap joint should be used only when the two pieces cross 
at right angles. 

The miter joint is a relatively strong joint. 

A miter joint must always be cut at 45 degrees. 

Even though the lock miter joint is a strong joint and some­
what complicated, it can be cut on the circular saw. 

The dovetail joint provides great strength. 

The miter joint by itself is particularly weak when used 
with plywood. 
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T F 23. The dovetail dado joint requires special equipment to make. 

T F 24. The time needed to construct a joint is an important thing 
to consider. 

T F 25. Bottoming is a term used to describe the cutting of a groove 
or mortise. 

T F 26. 

T F 27. 

T F 28. 

Milled glue joints are cut by passing each piece through 
the shaper with the face down. 

End-grain glue joints are very weak. . 

End- and middle-lap joints are seldom used in exposed 
construction. 

i 

T F 29. The miter joint needs no further reinforcement. 

T F 30o The maximum mortise width on thin stock should be about one-
half the thickness rf the stock. 

T F 31. The tenon member requires no machining in the case of the 
housed mortise and tenon. 

T F 32. Inferior cabinetwork is usually fastened with glue. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. In cabinetmaking, stock is brought to correct thickness and width 
by planing and jointing, and to correct length by • - - _. 

2. Before stock is rough cut to size it should be checked for 
and . _ ^ _ _ _ _ _ _ . 

3. When selecting the type of joint to use for construction, you 
should consider its final and its . 

4. The best joint for fastening the front of a drawer to the sides 
is a „_________ joint. 

5. Coped joints are often used in 
work. 

work and in 

6. 

7. 

8. 

A new and important joint for end grain that has had an important 
influence in industrial woodwork is the • joint. 

The simplest and easiest joint to construct is the ____^ 
joint. 

A rabbet joint should be cut to a ̂  
thickness of the material and to a' 
to two-thirds the thickness. 

equal to the 
of one-half 
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10. 

11. 

12. 

13. 

14. 
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A groove cut across grain to receive the butt end of another 
piece is called a . 

An angle joint that hides the end grain of both pieces is a 
___.̂ _̂ __,_________ joint. 

Grooves cut into the edges of stock to be joined are used when the 
_...^_ joint is constructed. 

The angle for tlie ordinary dovetail joint is one to • 

The lock corner joint is used in _____^_______ manufacturing. 

Off-center dowel holes will make surfaces . 

15. Dowel holes which are not perpendicular will cause the surfaces 
to be . 

16. Dowel ends should be to make them easier to drive. 

17. Dô /el stock may be purchased in diameters from _______ inch to 
_̂ ,̂____̂_____ inch. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item v/hich will provide the correct answer to complete 
the statement. 

1. The maximum that the angle for a scarf joint should be is 
(A) 6; (B) 12; (C) 18; (D) 30 degrees. 

2. A good joint to use to fasten the backs of cabinets and 
bookcases would be the (A) rabbet; (B) dado; (C) miter; 
(D) lap joint. 

________ 3. A dado that goes only part way across the board is called 
a (A) dovetail; (B) partial; (C) blind; (D) half dado. 

_______ 4. A good joint for leg-and-rail construction is the 
(A) mortise-and-tenon; (B) dovetail; (C) dado; (D) rabbet 
joint. 

^ 5. A spline should usually be about (A) 1/16"; (B) 1/8"; 
(C) 3/16"; (D) 1/4" thick 

6. The distance that the tenon of a mortise-and-tenon joint 
should project into the other piece is (A) about 1/4 the 
thickness of the stock; (B) always 1/2"; (C) about 1/2 the 
thickness of the stock? (D) at least 3/4'% 

7. The length of a tenon should be at least (A) 1"; (B) 1 1/4"; 
(C) 1 1/2"; (D) 2". 
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______ 8. The depth of the mortise of a mortise-and-tenon joint should 
be (A) the same as the projection of the tenon? (B) 1/8" 
less than the tenon; (C) 1/8" deeper than the tenon; 
(D) 1/4" deeper than the tenon. 

9« A joint with both parts having their grain parallel is 
(A) an end joint; (B) an edge joint; (C) a parallel joint; 
(D) a mitered joint. 

. 10. The thickness of a spline should be equal to (A) one-eighth; 
(B) one-fourth; (C) one-third; (D) one-half the thickness 
of the stock. 

11. The width of the spline should be (A) one-fourth; (B) one-
half; (c) equal to; (D) twice the thickness of the stock. 

_____ 12. Cleated edge joints are used for (A) sub-assembly work; 
(B) finished surfaces;' (C) building up stock to width; 
(D) structural reinforcement. 

__̂ ___ 13. A sloping cut made on the end of each piece of stock to be 
joined is called the (A) end-lap; (B) face-lap; (C) finger; 
(D) scarf joint. 

14. A spline running at right angles to a miter joint creates 
the (A) slip-feather; (B) slip; (C) miter-spline; (D) miter-
feather joint. 

15. One of the strongest joints is the (A) doweled; (B) mortise 
and tenon; (C) miter; (D) scarf. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The type of joint to be used on a particular project depends upon: 

(A) (D) 

(B) . (E) 

(C) 

2. List six methods, other than glue, nails, and screws, for 
strengthening joints. 

( i 
(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

•« 
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3. List the nine basic types of joints. 

(A) 

(B) . 

(c) 

(D) _ 

(E) __ 

(F) 

(G) 

(H) 

( I ) 
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Assignment 
Sheet No. 13 

Covering 
Units 152-154 

CONSTRUCTION OF CABINETS AND BUILT-INS 

1 
! 

i • 
i 

I 

i : 

I 

Actual construction of cabinets can be broken down into two 
divisions—the cabinet or built-in carcass, and the individual parts 
that are included in most cabinets. This assignment is concerned 
with the first division named, that of the cabinet or built-in itself, 
Since more than one worker may work oh the entire cabinet, it is 
necessary that some means of layout and measurement be used to assure 
uniformity and correct assembly. The layout rod is used for this 
purpose. There are also different ways of constructing the main part 
of a cabinet, the type and style of cabinet determining which methods 
should be used. 

The cabinetmaker needs to be familiar with rod layout in order 
to perform his duties and work with others.. He also needs to know 
the variô -s ways of constructing cabinets in order to understand how 
a cabinet is constructed and to construct those that are required of 
him. 

In this assignment you will learn how to use rod layout for 
laying out cabinet work. You will also study the various ways of 
putting cabinets together. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions belov; and turn in this assignment by 

References: 
! i 

; i 
A. 

B. 

D. 

Questions; 

Feirer, Woodworking for Industry, pp. 388-400, 418-424, 
553-558. 
Dahl and Wilson, Cabinetmaking and Millwork, pp. 112-119, 
240-246. 
S i e g i e , Cabinets and Bui l t - Ins , pp- 9-13, 19-27, 32-41, 
46-50, 71-79. 

i ! 
True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
*=alse, draw a circle around the letter "F." 

T F 1. A layout rod is » long piece of flat stock on which 
measurements are made for stock layout. 

T F 2. Layout rods are used only on jobs that will have repeat 
orders. 



l '«WW»«»W,S*H*i5-*itr tV™ 
mmmimmmmmimmmmm''fi>9if'iiiff'i'^ ^Kfsp^^smmm^^^mr'ms^Kt 

T F 

T F 

T F 

T F 

105 

3. One face of the rod is trued up and used for all dimensions. 

4. 

5. 

6. 

T F 7. 

T 

T 

T 

F 

F 

F 

8 . 

9 . 

1 0 . 

T F 11. 

T 

T 

T 

T 

F 

F 

F 

F 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

T F 16. 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

1 7 . 

1 8 . 

1 9 . 

2 0 . 

2 1 . 

2 2 , 

2 3 . 

A defirite order of layout is followed in marking with the 
rod. 

The roc goes with the stock through its route in the shop. 

The ditrensions of the various layouts are not written on 
the roc. 

In ske?.eton construction the legs are almost always joined 
to the rails with the mortise-and-tenon joint. 

A drawer is an example of simple case construction. 

Case construction is found in most cabinets and built-ins. 

Carcass construction contains fewer internal details than 
case work. 

Since panel construction is composed of different parts 
there tends to be more warpage than with solid stock. 

Drawer guides are sometimes made as a part of the case. 

Generally, in panel construction, just the joints of the 
frame should be glued and not the panel in the groove. 

Some doors are constructed much like panels. 

In case construction, the first problem is to decide the 
means of fastening the bottom. 

An open frame is usually found on more expensive construc­
tion. 

Glue blocks should never be nailed. 

Building a built-in for a particular house and making a 
standard piece of cabinetwork involves about the same work. 

Factory-built kitchen units tend to have more elaborate con­
struction in the base cabinets than do carpenter-built. 

The use of plywood for built-ins has practically eliminated 
the need for moldings and panelwork. 

Plywood doors can be reinforced and given a nice edge finish 
by grooving and inserting a strip of wood. 

The mortise-and-tenon joint is a typical joint used on the 
rough frame of a cabinet. 

Remodeling of old kitchens represents a real challenge to 
the cabinetmaker and a source of good business. 
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Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. When laying out the height, width, or length of the cabinet and 
its parts, the dimension should usually be laid 
off first. 

2. A rod layout consists of 

8. 

9. 

10. 

11. 

only. 

3. The overall dimensions of a cabinet do not include any 
_̂̂_____̂___,__̂_________ or ornamentation. 

4. The vertical parts of the frame in panel construction are called 
and the horizontal parts are called 

5. The center rails of a panel, if they are included, are called 

6. When assembling a panel construction, the edges of the panel 
should be covered with before final assembly. 

7. Great care must be taken in leg-and-rail construction since the 
legs have a tendency to 

Dividers used in case construction should be 
into the other members. 

The corners of a frame should be made with joints, 

Built-ins must be made to the irregular surfaces, 

The construction of cabinets depends to some degree on the 
of the house. 

12. Old-style medicine chests are many times being replaced by 

13. Tile used on the tops of bathroom cabinets are bedded in cement 
which is reinforced with ____________ . 

14. Toe room azound cabinets and built-ins is usually 

Multiple-Choice 

Directions: In the space at the left of each statement, write th« 
letter of the item which will provide the correct answer to comple*. 
the statement. 

1. The shell of a cabinet is known as the (A) cabinet frame; 
(B) casework; (C) carcass (D) cabinet standard. 
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3. 

2, When gluing up stock to make a large area of solid stock, 
the pieces to be glued should be about (A) 1 to 2; 
(B) 2 to 4; (C) 4 to 6; (D) 6 to 8 inches wide. 

The most common method of treating the edges of plywood is 
with (A) veneer; (B) thin solid stock? (C) tongue and groove? 
(D) molding. 

..̂ ___ 4. The most common method of joining legs to cross rails is 
with (A) a blind mortise-and-tenon; (B) dowels and a corner 
block? (C) an open mortise-and-tenon? (D) a dovetail joint. 

5. The standard dimension for the height of kitchen cabinet 
counters above the floor is (A) 25? (B) 30? (C) 36? 
(D) 42 inches. 

6. The standard distance from the top of the refrigerator to 
the bottom of a cabinet above the refrigerator is (A) 6? 
(B) 8? (C) 10? (D) 12 inches. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the five basic ways in which cabinetwork is put together. 

(A) . (D) 

(B) „ (E) 

(C) 

2. List three common ways of covering large areas or surfaces in 
cabine-making. 

(A) 

(B) 

(C) 

3. List four considerations in arranging pieces to be glued up to 
make wider stock. 

(A) 

(B) 

(C) 

(D) 
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4. List three methods of taking care of space above wall cabinets, .in 
a kitchen. 

(A) (C) 

5. List three important requirements of any bathroom. 

(A) (C) 

(B) . . 

6. List two requisites of a cabinetmaker who.intends to work in the 
modernizing of old kitchens» 

(A) , . : • • • • : • . 

(B) .' • 
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Covering 
Units 155-158 

CONSTRUCTION OF CABINET PARTS AND SPECIAL FEATURES 

The quality of the finished cabinet will -isually be no better 
than the quality of the parts that make up the cabinet. Some parts are 
machined and go directly into the casework while others are assembled 
to form separate units that fit into the total cabinet. There are also 
special features that the cabinetmaker is called on to do which require 
a somewhat specialized knowledge and skill. 

It is important for the cabinetmaker to be able to construct the 
various parts of the cabinet and to understand the functions of these 
parts. It is also essential that the cabinetmaker, in order to 
maintain his job, perform some of these specialized duties. 

In this assignment you will learn what the various parts of a 
cabinet are used for and how they are constructed to become part of the 
cabinet. You will also learn of some of the special features that are 
sometimes part of cabinets and the cabinetmaker's work. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 

References: 

A. Feirer, Woodworking for Industry, pp. 400-418. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 222-239. 
D. Seigele, Cabinets and Built-Ins, pp. 14-18, 80-88, 93-100. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, drew a circle around the letter "F«" 

T F 1. The top of a cabinet is usually constructed in only one way. 

T F 2. A skeleton frame usually consists of stiles and rails only. 

T F 3. The edge of an open shelf may be faced with material of the 
same type as the exterior. 

The finish thickness of a face frame is made the same 
thickness as the doors which fit in it. 

T F 4. 

T F 5. Cabinetmakers, in some parts of the country, refer to all 
paneled or flush cabinet doors as china closet doors. 
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F 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

13o 

The correct order of listing drawer dimensions is width, 
height, and depth. 

Square sticking refers to sash or frame stock cut in square 
or rectangular cross-section with no decorative edge cuts. 

A drawer kicker is used to prevent a drawer from being 
pulled out too far. 

Before const3nicting a door for a cabinet it is important to 
determine what type of hinge to use. 

Butt hinges tend to be rather plain with not much eye appeal 
and therefore are not used much for fine construction. 

Surface hinges are easier to use on flush doors than butt 
hinges. 

If an opening for a flush door is not square, it must be 
corrected before the door is cut. 

The hinge side of a flush door is usually cut at a slight 
bevel so that the door will open and close without striking 
the frame. 

T F 14. A lip door is easier to fit than a flush door. 

T F 15. 
t-i 

T 

T 

T 

F 

F 

F 

1 6 . 

1 7 . 

1 8 . 

Semi-concealed hinges are good to use on lip doors made from 
plywood. 

Sliding doors should always have purchased tracks to run on. 

Doors should usually be hung.with at least three hinges. 

The simplest drawer utilizes a dovetail joint to fasten the 
front to the sides. 

T F 19. The drawer-corner joint is not too strong but is easy to 
make. 

T F 20. If a center guide and runner are used for a drawer, the 
bottom of the drawer should not be any higher than 1/4" 
from the bottom of the sides. 

T F 

T F 

21. 

22. 

T F 23. 

The bottom of a drawer should not be glued into the grooves. 

If a side guide and runner are used for a drawer, the groove 
on the side of the drawer should be below center in order to 
best support the weight that may be put into the drawer. 

The best drawer guide to use is the center drawer guide and 
runner. 
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T F 24. 

T P 25. 

T F 26. 

T F 27. 

T F 28. 

T F 29. 

T F 30. 

T r 31. 

T F 32. 

T F 33. 

T F 34. 

When using the center guide and runner, the drawer can be 
prevented from being pulled out too far if the runner open­
ing is not extended through the back of the drawer. 

The guide and runner of a drawer should never be painted or 
finishc d. 

Complicated cabinets should be assembled in stages. 

A cab:.net should be claiaped up temporarily without fasteners 
or glue to see if it will assemble properly before fastening 
permanently. 

A door that is closed and has concealed hinges will not 
reveal any portion of the hinges. 

When using commercial roller guides for drawers, the commer­
cial guides come in one piece and the bottom edges of the 
drawer sides ride on the guides. 

A cabinet that is to be hung on the wall must have a back 
in order to hang it. 

Cabinet work today is still done almost entirely by hand 
and requires exceptional skill with hand tools. 

A soffit can be constructed after the cabinets have been 
hung. 

Drawer bumpers are added to the drawers to prevent the lip 
from cracking or breaking. 

The primary purpose of a cabinet should never be to conceal 
other constructions. 

T F 35. Lazy susan or revolving shelves can be placed directly 
above one anotl jr and supported on the sides. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A cabinet end is sometimes called a (an) ____....__^__ if it is 
covered, or a (an) or side if it is exposed. 

2. If a paneled end is butt jointed to the face frame, the front 
stile is made ____________ than the back stile to compensate 
for the thickness of the face frame. 

3. Dividers of solid glued-up stock placed between shelves are known 
as or 
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4. The bottom shelf of a cabinet is supported in the center by 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

5. Shelves can be fitted into a cabirxet so that they are either 
; or _. 

6. Cupboard door and sash dimensions are listed, in order, as 
, , and • . 

Drawers are usually classified as 
front. 

front or 

A drawer should have a clearance of 
inch in width. 

inch in height and 

The cheapest type of drawer will probably have the sides fastened 
to the front by means of a joint. 

A butt hinge must be mortised in and requires that a 
be cut in both the door and the frame. 

A drop door will function best when a 
used. 

When space is limited, 

hinge is 

doors are commonly used. 

Vfhen cutting grooves to install sliding doors, the 
groove should be cut twice as deep as the _ . _ ^ _ 
the doors can be removed. 

so that 

14. A gain is the opening made for a 

15. A dropleaf table joint is sometimes called a 

Multiple-Choice 

joint. 

Directions; In the space at the., left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. A pre-aŝ eiriKled unit which forms the opening into which 
doors are fitted is called a (A), face frame; (B) carcass; 
(C) cabinet-case; (D) cupboard sash. 

2. Drawer bottoms should be cut to allow a clearance in the 
grooves of the drawer sides of (A) 1/8"; (B) 1/16"; 
(C) 1/32̂ '; (D> none. 

3. The depth of a drawer should be less than the depth from 
the face to back of the case by (A) 1/16"; (B) 1/4"; 
(C) 1/2"; (D) 1". 
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-. . 4, If a door binds on the hinge side when using butt hinges it 
requir:^s (A) a deeper gain? (B) the position of the hinge 
to be changed; (C) a piece of material glued under the hinge; 
(D) a Devel cut on the hinge side of the door. 

• 5* Prom c rooves for the drawer bottom to the bottom edge of the 
drawer:, there should be at least (A) 1/16; (B) 1/8; (C) 1/4; 
(D) 1'2 inch. 

Listing 

pirectionsr Li Jt the items called for in each of the following. 
Select your ans#rcrs carefully. 

1. The purposes of the skeleton frame are: 

(A) 

(B) _ _ 

4. 

(C) 

Methods used to guide a drawer as it slides include: 

(A) . 

(B) 

(C) 

CD) 

The four most common joints for fastening the front of a drawer to 
the sides are: 

(A) 

(B) 

(C) 

(D) 

List three methods of installing tops to tables 

(A) 

(B) , 

(C) __ 

5. List four ways of installing shelves. 

(A) (C) _ 

(B) , (D) _ 
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Assignment 
Sheet No. 15 

Covering 
Units 159-164 

FURNITURE MANUFACTURING 

There are some who consider furniture manufacturing as part of 
cabinetmaking and there are others who do not. In a sense, it is 
quite similar to the making of cabinets, utilizing the same types of 
joints, layout, finishing, etc. There are, however, some differences, 
particularly in mass production shops. It should be noted that the 
general procedure is much the same in either mass production or small 
job shop production. 

This unit will give you an opportunity to study furniture 
manufacturing in a limited sense, particularly from the large indus­
trial standpoint. 

Assignment: 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 

Reference; 

A. Fairer, Woodworking for Industry, pp. 425-443. 

Questions: 

! I 
i • 

t ' 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 

T F 

T 

T 

F 

F 

3o 

4. 

Machines used in industry for furniture making aire larger 
and faster than those found in schools but they perform 
the same operations. 

The double planer and surfacer combines the operations of 
the power jointer and the planer and trues up all four 
sides of a board in one operation. 

A single-end tenoner will only cut tenons. 

A double-end tenoner is capable of making many different 
types of cuts and on both ends of the board at the same 
time. 

T F 5. Some automatic lathes will do everything except load the 
machine. 

T F 6. The double-spindle shaper has two cutters rotating in 
opposite directions. 
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T F 7. Automatic shapers are used primarily for custom work and 
therefore are not too important in furniture production 
worko 

T F 8. A gang borer is a machine that bores several holes, one 
after the other, automatically. 

T F 9. Drum sandsrs have a single large disk against which the 
ends of I-jards are sanded. 

T F 10o The furniture designer of )day relies entirely on his own 
creativity for his designs. 

T F 11. As a last step in the design of a piece of furniture, the 
designer makes a full-size working drawing. 

T F 12. Cabinetmakers who work on experimental models must also 
make their own jigs and fixtu,-es« 

T F 13. A cample must always be made before the final product is 
produced. 

T F 14. The length of time from the purchase of the lunber to the 
making of it into furniture is normally about one month. 

T F 15. Most furniture manufacturers make their own lumber-core 
plywood. 

T F 16. Core stock for inner layers of plywood is usually made from 
cheaper woods. 

T F 17 e Structural parts of furniture such as legs and arm'" are made 
of solid stock rather than plywood. 

T F 18. Only about 60>o of lumber is finally usable in the finished 
furniture. 

T F 19. With the advent of new and better machines, skilled hand 
work is not necessary any more except to operate the 
machines. 

T F 20. Even with new machines, 1 and sanding of furniture is still 
required. 

T F 21. Most commercial furniture is finished with varnish. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete.the sentence correctly. 

1. Boards that have been run through the double planer should be 
perfectly _____________ and uniformly . 

2. The molding me'̂ hine or sticker is a variation of the ______ 



piiVi^Miiiiiiiiiniiiiiiippiiiii T^^^s^^y^^^T^-^Ti^'WTv^jinr'^^rT^T mammmmmmmmmmHmm. wmm mp 

i t 

116 

3. Boring machines are commonly used to bore holes for 
work. 

4. A coat of adhesive may be applied to wood surfaces by means of 

5. The designer's first step in the actual designing of a new piece 
or line of furniture is to make several • 

6. An elevation is usually the 
'proposed design. 

view drawing of the 

7. The moisture content of raw lumber should range from 
to - • _̂ per cent just before processing. 

8. The cutting of lumber to rough length in a factory is called 

9. Although machines now do much of the work in furniture construc­
tion, skilled hand woodworkers are still needed for 
and 

10. Rubbing is handwork that takes place during the • 
operations. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Wood used in manufacturing, especially furniture manufacturing, 
must be carefully checked regarding its variable features. These 
ares 

(A) 

(B) 

(C) 

(D) 

2. 

3. 

List three operations the gang rip saw will do. 

(A) (C) '_ 

(B) 

The process route sheet is prepared by the engineering department 
and contains such items ass 

(A) 

(B) 

(Cj 

(D) 

(E) 

(P) 

(G) 

(H) 
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Covering 
Units 165-170 

FINISHING PROCEDURES 

The finishing of cabinets and other items is extremely important 
to all cabinetmakers. An excellent finish can, in some instances, 
cover up some flaws in the workmanship of a mediocre cabinetmaker. It 
can also complete a high quality product of the expert craftsman. 

It may be that the cabinetmaker is not required to do the 
finishing. However, a good cabinetmaker should be ready to perform 
this duty if need be. 

Finishing can be divided into two phases - preparation for 
finish and application of the finish. One is as important as the 
other and they both require skill and hard work» In this unit you 
will learn what materials are used in the preparation for finishing 
and how to properly prepare surfaces for finishing. Further, you 
will study different kinds of finishes and the techniques involved in 
their application. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 

Reference: 

A. Feirer, Woodworking for Industry, pp. 
596-597, 598-610. 

367-372, 576-591, 

Questions: 

True-False 

T 

T 

T 

P 

F 

F 

1 . 

2 . 

3 . 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F*" 

Flint is considerably harder than quartz. 

Paper backing for abrasives comes in different weights. 

A grit size of 120 in regard to garnet paper would be very 
coarse. 

T F 4. Paper and cloth are sometimes used together as backing for 
abrasives. 

T F 5. Mesh number and grit sizes are one and the same. 

T P 6. The larger the number designation on abrasives, the finer 
the grit. 
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T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

8. 

9o 

.10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

T F 21. 

1 '^ 
i 

T 

T 

T 

F 

F 

F 

F 

F 

2 2 . 

2 3 . 

2 4 . 

2 5 . 

2 6 . 

The very fine grade of abrasive should be used just before 
staining and sealing. 

2/0 is a finer abrasive than 3. 

1/0 and 0 indicate the same grit size of abrasive. 

Sheet abrasives come only in the 9" x 11" size. 
* 4 

To do finish sanding with a portable sander a 2/0 to 5/0 
abrasive should be used for most hardwoods. 

Surfaces that are to be glued should not be sanded. 

Since pencil marks are liable to go into the wood some­
what, a coarse abrasive should be used to sand them off. 

The sanding of curved or irregular surfaces must still be 
done largely by hand. 

An abrasive with a cloth backing is best for cuirved or 
irregular surfaces. 

Extra sanding must be done to adeq[uately prepare wood when 
a clear or natural finish is applied. 

A new brush should be broken in before using by soaking in 
a solvent for a period of time. 

Rollers commonly used to apply paint may also be used to 
apply such finishes as shellac and lacquer. 

JMost industrial finishes are applied with a brush. 

Forty per cent of all furniture items is finished with a 
sprayed-lacquer finish. 

External mix refers to the mixing of air and fluid outside 
the gun. 

Spraying in a spray booth with proper ventilation will 
eliminate the need to wear a respirator. 

There are various types of nozzles for spray guns that need 
to be used if different spray patterns are desired. 

A spray gun should always be kept at right angles to the 
surface being sprayed. 

Spray strokes should always be horizontal. 

Once the spraying has been started, the trigger of the gun̂  
should not be released until the surface has been completely 
sprayed. 
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T F 27. If the holes become clogged in the cap of the spray gun, 
they should be cleaned with a toothpick. 

T F 28. There are some woods that take paint better than others. 

T F 29. 

T F 30. 

T F 31. 

Enamel will produce more of a gloss finish than a latex 
paint. 

Plywood will usually require three coats of paint for good 
protection. 

Applying a good finish generally will not serve to cover up 
mistakes. 

T F 32. When preparing the wood for finishing, all of the excess 
glue should be sanded off. 

T F 33. 

T 

T 

T 

T 

T 

F 

F 

' JP 

F 

F 

3 4 . 

3 5 . 

3 6 . 

3 7 . 

3 8 . 

Small dents in wood can be removed by putting water on the 
dented area and allowing it to dry. 

Open-grained wood should be scraped before sanding. 

Mineral spirits serves the same purposes as turpentine. 

Pumice comes in just one grade. 

Rottenstone is a finer abrasive than pumice* 

Oxalic-acid crystals will do an excellent job of bleaching 
and, although difficult to use, are far superior to any 
other materials. 

T F 39. There are available now finishes that can be applied with 
a cloth. 

T F 40. Most industrial finishing is done with a stain having 
naphtha and turpentine as its solvent base. 

T F 41. A washcoat of shellac serves as a good sealer for many 
stains. 

Mahogany is a wood that requires a paste filler. 

Lacquer can be either sprayed or brushed on. 

It is extremely difficult to obtain an outstanding finish 
on plywood. 

To obtain a high-gloss paint finish, a second coat 
consisting of equal parts of undercoat and high-gloss 
enamel should be used. 

T 

T 

T 

F 

F 

F 

4 2 . 

4 3 . 

4 4 . 

T F 45. 
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Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The abrasive that is reddish-brown in color is ;. 

4. 

2. Flint and papers are generally used for sanding 

3. Abrasives that also work well on metal are 
and 

Drum sanding and spindle sanding each involve the use of abrasive 
sheets mounted on . . : 

7. 

8. 

9. 

10. 

11. 

12. 

13, 

14. 

15. 

16. 

When hand sanding one should always sand the grain, 

6. One should sand only in one direction when sanding 

Furniture finishing in large factories is broken down into a 
series of jobs including the preparation of surfaces. 

, and rubbing, 

before apply-Knbts in wood should be covered with ___, 
ing the paint. 

The bristles of brushes that have been used, and cleaned should be 
covered with before storing. 

The air pressure delivered to the spray gun is reduced to the 
proper pressure by a or regulator. 

When spraying, the spray gun should be kept about 
- inches from the work. 

to 

When spray painting, the 

The most popular interior paints are 

are always done first. 

;_̂  paints. 

In painting cabinets or other interior work all 
should be removed or covered with masking tape. 

The solvent for shellac is 

The main disadvantage in using water stains is that they 
.., the wood and the grain. 

17. Paste wood filler should be applied with a 
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Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. In most woodworking plants sanding of the product and its finishes 
is classified in three ways: 

(A) . 

(B) : 

(c) • '. 
2. 

4. 

5. 

6. 

a?hree things that you should be familiar with concerning 
abrasives are: 

coated 

(A) 

(B) 

(C) 

List the five kinds of materials used for abrasives and indicate 
if they are natural minerals, or man-made (synthetic). 

(A) 

(B) ' : 

(c) 

(D) 

(E) 

The four common backings for abrasives are: 

(A) (C) 

(B) (D) 

Five different types of bonds for abrasives are: 

(A) (D) 

(B) (E) 

(C) 

Four kinds of sanding in relation to grit size are; 

(A) (C) 

(B) (D) 
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7. 

8. 

IC 

Abrasives come in the following forms: 

(A) (C) _ 

(B) . (D) 

Four things to consider when selecting an abrasive are: 

(A) _, 

( B ) •' •• • • 

(C) 

(D) 

List four materials that can be used to fill nail holes, cracks, 
etc. 

(A) 

(B) 

(C) 

(D) 

Give three purposes of washcoating, 

(A) " ' 

(B) _ 

(C) 
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Covering 
Units 171-174 

DOORS, WINDOWS, AND SASH CONSTRUCTION 

Doors and windows have an important place in all buildings al­
though modern ventilation systems have reduced somewhat tne importance 
of windows. Mass production methods have also created a standardiza­
tion of door designs and have reduced the large varieties formerly 
available. 

It, however, is still important that proper doors and windows be 
installed and that they perfoirm their intended function properly. 
Considerable slvill and knowledge is required to adequately construct 
and install doors and windows, especially those custom ordered. 

In this assignment you will have the opportunity to learn the 
names of the various parts of doors and windows, the different types 
of doors and windows, and some of the procedures necessary to construct 
them. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 

References: 

A. Feirer, Woodworking for Industry^ pp. 528-537. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp< 247-287, 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. The cost of specially designed or odd size doors is only 
slightly more than for standard construction. 

T F 2. A "standard" door design is standard throughout the cabinet-
making industry. 

T F 3. Door dimensions are listed in order as? width, height, and 
thickness. 

T F 4. A diagonal line drawn between two numbers of a door listing 
indicates a separation of feet and inches. 

T F 5. A detail drawing usually accompanies an order for special 
or odd size doors. 
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T F 6. On standard doors, the mortise is centered, and the molded 
reveal is the same on both sides. 

T F 7. Solid hardwood doors are expensive but are the most desir­
able and practical, 

T F 8. A hollow core door is not as durable as a solid core door. 

T F 9. 

T F 10. 

T F 11. 

No light should pass through the crack between two doors 
hinged to the same frame. 

A door-standards catalog is available outlining the require­
ments for materials, workmanship and construction. 

The louver door is used where ventilata.on is desired. 

T F 12. The major difference between interior and exterior doors 
is in the thickness. 

T F 13. Tlie overall dimensions of sash ajid windows are based only 
on even sizes of glass. 

T F 14. The thickness dimension of sash is always given before the 
width. 

T F 15. The number of lights specified for a pair of casement 
windoT/s refers to the number in one window. 

Horns are trimmed off just before assembly. 

The height of casement windows in pairs should usually be 
one and one half times the height of standard windows. 

Hardwood sash are usually veneered. 

Manufacturers of windows and sash who do not belong to 
lumber associations often follow traditional methods of 
construction which vary considerably from those of the 
associations. 

T F 20. Both Eastern and Western standards specify that the width 
of a window or sash be even to the inch in size. 

T 

T 

T 

T 

F 

F 

F 

F 

16 . 

17. 

18 . 

19 . 

T F 21. 

T F 22. 

T F 23 

The height of the Eastern Standard window is based on even-
inch glass sizes. 

The height of the Western Standard window is based on 
odd-inch size glass» 

Western - Standard provides for either dowel or mortise-and-
tenon construction. 

T F 24. Awning type windows and jalousie windows both open in much 
the same manner. 
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T F 25. The wood double-hung window is still the most commonly used 
window. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Doors are classified by the manufacturer according to __..____._ 
and the problems of . 

2. The width and height of doors are listed in units of 
and ̂  , 

3. Stiles and rails of a door may be made of either 
or stock. 

4. Door panels may be made of 

6. 

7. 

or 

5. The length of the mortise is determined by the 
the rail. 

stock, 

of 

To prevent cutting into a dowel when fitting a door, the outside 
dowel should be placed no closer than 

from the outside edge of the rail. 

A door in which the two faces form a flat surface is called a 
door. 

8. Of part icular in5)ortance in door layout i s the direct ion of 

1 0 < 

1 1 . 

One type of face mark resenibles the figure 
tail pointing to and ending at the _^.__^ 

with the 

Glazed doors are doors that utilize 

Doors which receive panes of glass must have the inside edges of 
the stiles and rails 

12. 

13. 

14. 

15. 

16. 

Doors which are not standard in design are called _ 
doors. 

Many leading woodwork manufacturers belong to the 
Association (USA) . 

Interior doors are usually inches thick. 

Main entrance doors should not be less than 
inches high. 

Glass used for normal window purposes is usually 
strength quality. 

feet 
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17. D.S.A. is the designation for 
quality glass. 

18. Eastern standards call for a 
sash. 

strength 

inch depth rabbet on stock 

19. In sash layout the mortise is usually cut in the 
and the tenon is cut on the 

20. Lugs are used to the sash of a double-hung window. 

21. The most common wood for sash throughout the United States is 

22. The standards published by the National Woodwork Manufacturers 
Association are referred to as __..„.,_^_^__ .̂ 
and those published by the Southern California Lumber Dealers 
Association as _......___^..._^ . 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. A door design not ordinarily carried in stock but for which 
designs are readily available would be considered as 
(A) standard size? (B) standard design; (C) special design? 
(D) stock size. 

___̂___ 2, Doors of a particular size and design which are carried in 
stock are (A) standard design? (B) standard size? (C) stock 
size? (D) detail design. 

3. A door which is 3 1/2 inches thick would require dowels 
with a diameter of (A) 1/8"? (B) 1/4"? (C) 3/8"? (D) 1/2". 

. 4. The overall size of a double-hung window with two 20" x 20" 
lights is (A) 1*8" x 1'8"? (B) 2'0" x 3*10"? (C) 2*0" x 4'0"? 
(D) 2'4" X 4'2". 

5. The size of the glass opening in a sash should be (A) the 
same as? (B) 1/16" larger than? (C) 1/8" larger than? 
(D) 1/16" smaller than? the glass. 

6. Lumber is selected for sash and windows primarily because 
of its (A) toughness? (B) ease of working? (C) availability? 
(D) appearance. 
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List ing. 

Directionss List the item called for in each of the following. 
Select your answers carefully, 

1. The following informa-f-ion is necessary when listing doors s 

3, 

4 

6. 

(A) „ 

2, A door consists basically of: 

(A) 

(B) 

(F) 

(F) 

(G) 

(H) 

(C) 

Face marking is tised to: 

(A) . 

(B) .. 

(C) 

(D) -

Light is prevented from passing through the crack between match­
ing doors by using either: 

(A) (B) 

List four styles of doors common for both interior and exterior 
doors. 

(A) ^ 

(B) _ 

(C) 

(D) 

List five types of windows found in homes 

(A) (D) 

(B) ^ 

(C) _ 

(E) 
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7. Significant differences between the two accepted standards of 
construction for double-hung windows includes 

(A) 

(B) 

(C) . ___^_^^_ 

Matching 

Directions; In the left hand column is a list of terms. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms ty placing the letter of the description 
in the blank at the left of the appropriate term. 

Group I 

lo muntin 

2. rail 

3. sticking 

4. stile 

5. panel 

6. opening 

7. mullion 

8. raised panel 

9. bar 

10. face 

11• reveal 

A. outside vertical member of a door 

B. inside full length horizontal 
member 

C. inside full length vertical 
member 

D. short, light member, running 
either vertically or horizontally 

£, light member extending through 
glazed openings 

F. portion of filled space between 
stiles, rails, or muntins, 

G. thick panel with shaped edges 

H. offset measurement from panel 
surface to stile or rail face 

I. pane of glass or its opening 

J. exposed surface of a door member 

K. molded edge of a stile or rail 

L. size of the frame into which a 
door or window is to be fitted 
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Group II 

1. edge strip 

2. rabbet 

3. spline 

4. finished size 

5. core 

6. planted molding 

7. haunch 

8. raised molding 

9. face^eneer 

10. relish 

11. backing 

12. ripping size 

Ao a rectangular cut made in the 
face or edge of a board to receive 
another member 

B. base or center of a veneered piece 
of stock 

C. layer of veneer next to the core 

Do exposed finish layer of veneer on 
face of plywood 

E. exposed layer of veneer on the 
back of plywood 

F. piece of finished material glued 
to edges of core of plj^ood 

G. separate piece of molding fastened 
in place after a door is assembled 

H. planted molding flush with face 
of stile or rail 

I. planted molding projecting above 
face of stile or rail 

J. strip of wood fitted into opposed 
grooves of two pieces of wood to 
be joined 

K. part of tenon cut out to form 
a haunch 

L. shoulder formed by relishing a 
tenon 

M. rough-ripped width of stock be­
fore milling and sizing 

N. over-all dimension of finished 
stock 
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Group III 

\ ; 
I ! 
I I 

caiH^H «-«ac«c>UB 

1« plain raiiwinaow 

2« face puttying 

3o casement sash 

4, 

».' 

bo 

doiible hung window 

glazed sash 

light 

transoKi sash 

8« back puttying 

9» open sash 

'10. bedding 

A» pane cf glass or an opening- for 
a pane of glass 

B» application of putty in a rabbet 
before the glass is set 

C, filling the rabbet with putty 
to make an exterior water-tight 
joint 

D* forcing putty between the glass 
and the rabbet to fill voids due 
to unevenness of the glass 

E. two sash made to slide vertically 
and separated by a parting stop 
or bead 

P« same as (E) above but without a 
parting stop 

G» a single sash made to fill an 
opening over a door or window 

He one or more sashes made to fill an 
opening and to swing in or 0'«2t 

lo casement sash extending to door 
height, usually hinged in pairs 

J. sash frame in which glass has 
not been installed 

K« sash frame in which glass has 
'bQBn installed 



ju-%.-'.-^gSg;;i f-TT^^fft* r^'^'V'v^^^sss^vii^'^^'^^^'-fs^'^^?^^'''??^^ av^?5S^KV^»l-*5trai[3flS -̂'?^ '̂̂ ^^^ -̂̂ ^^ '̂̂  

Assignment 
Sheet No. 18 

131 

Covering 
Units 175-130 

SASH^ TRIM, AND FPJUviES 

Each wall opening in a building presents an individual problem 
concerning its finish construction and the factors involved in its 
layout. The opening must be considered v/ith such features as the 
overall exterior construction and placement of other openings if it is 
in an exterior v/all* Interior decor and the trim of related rooms or 
areas must be considered for openings through inside walls. 

A new building is designed and constructed with these consider­
ations in mind but when rooms or entire buildings are being rebuilt, 
the original structinre limits, to a certain extent, the type of frame 
and trim to be used. 

In this assignment you v;ill have an opportunity to learn the 
names and functions of the more commonly used frame and sash parts, 
the manner in which they arc combined and used, and the basic 
principles of molding deaigno 

Assignments 

1. Read the references listed belov/% 
2. Answer the questions below and turn in this assignment 

by , . 

References: 

A. 

Questions; 

Feirer, Woodv/orking For Industry, p. 553 
Dahl and Wilson, Cabinetmaking and Millwork. pp. 288-: 

True-False 

as 

Directionsg The follov/ing statements are either true or false. If 
the statement is true, drav; a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Mullions separate the openings vertically in all multiple-
opening frames• 

T F 2, The head jamb is usually the same v;idth as the side jamb. 

T F 3. The term "jamb" may refer to the entire side assembly of 
a window frame. 

T F 4, The groove in a drip cap serves only as a decorative feature 

T F 5„ There is considerable difference between sash jambs and 
door jambso 
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T F 

T F 

T F 

7. 

8. 

T F 9. 

T F 10. 

T F 11. 

T F 12. 

T F 13. 

Exterior doors on all buildings swing out to permit quick 
opening in an emergency. 

The transom bar is always a single solid piece of stock. 

Both edges of a v/indow sill are beveled to make them 
parallel to the edge of the jamb. 

An interior door usually has no sill. 

Horns on sills must always be trimmed to finish frame size. 

Coil spring sash balances are used to reinforce sash weights 

Trim refers to decorative and finish woodwork applied both 
to the interior and exterior of a building. 

Modern molding designs are based on traditional types of 
Soman and Greek architecture. 

1 T 
1 

1 T 
! 

1 T 

1 T 

F 

F 

F 

F 

T F 14. Standing trim refers to trim items used in a vertical 
position. 

F 15. Base, baseboard, and mop board all refer to the same thing. 

16. Running trim is ordinarily ordered in linear amounts. 

17. Ceiling molding is not vised much in modern homes. 

18. The corners of baseboard are alv;ays mitered. 

Completion 

Directions; Fill in the blanii(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A frame v/ith one opening is called a frame. 

2. Archway or cased opening frames are used for openings in 
partition walls that will not have « 

3. Jambs form the and 

4. Outside casings are either 
thick. 

inch(es) or 

of the frame. 

inch(es) 

5. The rabbet for a door or sash is made 1/16" to 1/8" 

than the thickness of the door or sash. 

6. A window sill is usually sloped to permit 

''. A typical door sill has a pitch of inches to 12 inches. 
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8* Stock windov; frames sold wholesale by the members of the 
National Woodwork Manufacturers Association are designed for 
„__ construction. 

9. The extra stock extending, beyond the sill and head of a jamb 
is Called the _̂  . 

10. The width of a frame is measured between the of 
plain jambs and between the . of rabbeted jambs. 

11. A plain inside door frame consists simply of two 
and a . 

12. Split frame construction is used to accommodate v/alls of 

13. Moldings get their names from, their or their 

14. Cornice mold refers to moldings used for 

15. Interior trim is classified as either 
_; trim. 

cornices, 

trim or 

A solid or built-up projection which appears to be supporting 
v/eight but is primarily decorative is called a 

16, 

17. Interior trim might also be referred to as . ' - • • 

18. Base molding consists of a and a 

Listing 

Directionsg List the items called for in each of the following. 
Select your answers carefully. 

1. Frames may be classed as: 

(A) 

(B) 

(C) 

2. Frame design is determined by factors such ass 

(A) (D) 

(B) 

(C) 

(E) 

(F) 

3. The basic parts of a single-opening frame ares 

(A) (B) (C) 
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4 . The v/idth of a jamb i s determined by; 

(A) 

(B) 

(C) 

(D) 

(E) 

5» Two advantages of horns are: 

(A) 

(B) 

I 1 

i I 
• t 

Matching 

Directions; In the left hand column is a list of items. The right 
hand column contains descriptive phrases or synonymous terms. 
Match the descriptions to tlie terras by placing the letter of the 
description in the blanic at the left of the appropriate term.. 

A. forms one side of the sash 
groove 

B. pulley stile against which the 
sash is fitted 

C. separates the top and bottom 
S(3Sh 

D. outsicje trim used with a framed 
v/all covered with lath and 
plaster 

E. used to finish a frame set in 
a concrete, brick, or brick 
vcneer-wall 

F. head jamb for the lower of tv/o 
openings 

G. encloses the space between the 
jsnibs and the framed wall 

H. prevents seepage into the ̂-rall 

I. horizontal bottom member of a 
sash, door, or window frame 

1, 

2. 

3. 

4. 

5. 

6. 

parting stop 

drip cap 

outside casing 

stucco mold 

sill 

blind stop 

7. brick mold 
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Assignment 
Sheet No. 19 

Covering 
Units 181-185 

FASTEITERS AND HARDUARE 

There are many different liinds of fasteners used in cabinetraaking. 
Although some have very specific uses, most of them can be used for 
many different situations, ^ e selection of the proper fastener for 
the particular situation is the responsibility of the cabinetmaker. 

Hardv/ace also comes in a large variety of styles and sizes and 
it is important for the cabinetmaker to select the proper hardv/are 
and to install it correctly so that the cabinet functions easily and 
properly. The hardware should also add to the appearance of the cabinet. 

In this assignment you v/ill have an opportunity to learn the 
names of some of the more common fasteners and the types of hardware 
used in cabinetmak"* r -, You v;ill also have an opportunity to learn the 
uses and limitations of these items and hov/ the use of each depends 
upon the type and quality of construction. 

Assicrnments 

1. Read the references listed belov;. 
2. Answer the auestions belov/ and turn in this assignment 

^y : . 

References g 

A. Feirer, Woodworkincr For Industry, pp. 336-355, 378-387. 
B. Dahl and V?ilson, Cabinetmaking and Millv/ork. pp. 215-221. 
C. Towers, Cabinetmaker's Manual, pp. 145-152, 436-442. 

Questions; 

True-False 

Directions; Tlie following statements arc either true or false. If 
the statement is true, dravj a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 

T F 

T F 

1. In cabinetv/ork the nail should not be driven flush with the 
surface with just the hammer. 

2. Stationary nailing machines require specially designed nails. 

3. A lOd nail is smaller than a 6d nail. 

T F 4. A lOd common nail is larger in diameter than a lOd 
finishing nail. 

T F 5. If nails are driven at a slight angle they will have greater 
holding power. 
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T P 

T P 

In selecting nails for fastening where there is a likelihood 
of splitting the v/ood, choose the smallest diameter that is 
suitable for the job. 

Holding pov/er and the possibility of splitting both increase 
with the diameter of the nail. 

T P 8. A sharp, taper-pointed nail v/ill tend to cause less split­
ting than a blunt-pointed nail. 

T F 9. A pre-bored hole for a nail should be slightly larger than 
the shank of the nail. 

T P 10. If a nail bends you should first try to straighten it since 
pulling it out v/ill tend to leave a large hole. 

T P 11. Casing nails are heavier than finishing nails.. 

T P 12. Nails are purchased by the- gross. 

T P 13. A 6 gauge wood screw is larger than a 4 gauge wood screv/. 

T P 14. Different size screws require different size screwdrivers. 

T P 15. The length of all v7obd screws includes the head. 

T P 16. A 1 1/2 inch wood screw is available in gauges from 6 to 18. 

T P 17. The head of a screw should never be hammered into a hole. 

T P 18. A Phillips head screw requires a special screwdriver. 

T P 19. Steel screws should not be used v/here corrosive action might 
occur, 

T P 20. Screws art available in at least a dozen different finishes. 

A lag screw is seciared with a v/rench. 

The size of the hole for a bolt is not too important as 
long as it isn't larger than the bolt head nor smaller 
than the body of the bolt. 

Bolts are used where great holding strength is required. 

One advantage of molly bolts over toggle bolts is that 
the supported material can be removed and replaced without 
the loss of the anchor. 

T P 25. Most of the hardv/are tJ ^t is available can be obtained 
in the hardware stores. 

T P 26. Semi-concealed loose pin hinges are good to use on flush 
plywood doors. 

I 
! 
! 

i 
? 

1 

1 
i 

i . 
i 
1 ' 
J J 
t 1 

T 

T 

T 

T 

P 

P 

P 

P 

2 1 . 

22 . 

23 . 

24 . 
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T F 27. 

T F 28. 

T F 29. 

T F 

T P 

T F 

T F 

T F 

T F 

T F 

T F 

Piano hinges come in a large variety of lengths. 

Magnetic catches are quite popular for kitchen cabinets, 

Roller catches work better than friction catches. 

T F 30. The cabinetmaker usually installs the hardware on all types 
of cabinets. 

31. Heavy windov/ glass or Crystal Sheet is similar in quality 
to plate glass but lighter in weight. 

32. Distortion of vision is a problem with polished plate glass 

33. Mirrors can be made from any quality glass. 

34. Crystal mirrors are first quality mirrors. 

35. Shock mirrors are made to withstand high impact. 

36. Metal fasteners are often used in joining parts of wood 
products of lov7 quality. 

37. The size designation of a nail is believed to have come 
from the price paid by the English for 100 nails. 

38. Wire brads are of finer gauge v;ire and usually shorter 
than ordinary nails. 

Completion 

Directions; Fill in the blank(s) in each statement with the word{s) 
required to complete the sentence correctly. 

1. The tool used to sixik the heads of nails below the surface of 
the wood is called a . 

2. General purpose nails are made of either 
or , 

3. The letter "d" in nail designations means . 

-''. The nail designation (2d, 4d, etc.) represents the 
of the nail. 

5. The two common methods of nailing are 
and . _____^ . 

6. A Phillips head screv; might also be called a 
head. 

7. Two holes needed for pre-boring for screws are the. 
hole and the hole. 
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8. Screws are standardized according to 
and 

9, Two common types of miter joint fasteners are 
and _^ . 

10. 

11. 

12. 

13. 

14. 

15, 

16. 

17. 

The standard glazing quality glass is grade 

Obscure sheet glass is a result of one surface of the glass 
being ___̂  

Plate glass has both surfaces 

Standard plate glass is 
ations. 

and 

inch(es) thick with slight vari-

of The quality.of a mirror is governed by the • 
—.«^ used. 

First quality mirrors are made from a top grade of 
glass. 

'̂̂ en hinges have a islight offset to permit the leaves to come 
close together they are said to be ' . 

Hinges that are very good for cabinets without frames are 
hinges. 

A catch that will hold one side of a double door closed while the 
other is pulled open is called a catch. 

18. 

19. Common nail sizes range from to 

20. Wire brads are used in 
fastening 

21. Escutcheon pins are usually made of 
f̂ oro inches to inches. 

work and for 

in lengths 

22. Wood will not split as easily when screws are driven if a 
««-_«. is made. 

23. The parts of a hinge include the , 
and , 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. Nails ideal for most cabinetwork would be (A) casing; 
(B) box; (C) finishing: (D) common. 

:;i 
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^ 2 . Foar t Q ^ a a i l i n g t h e a n g l e of t h e n a i l should b e about 
CS.D ICP̂  fB| 15? CCJ 30? (D) 45 d e g r e e s . 

3« "Sice irange o f t h e guage o f wood screws i s (A) 0 t o 24; 
CB]| & t o 15? CCl 2 t o 60? (D) 5 t o 3 0 . 

4 . &. nan^rer 22 gauge wood screw would be (A) .286? (B) .346? 
CC]̂  . 3 5 % Cn| .436 i n c h e s i n d i a m e t e r . 

5 . a. pEQQerl^ s e l e c t e d screw w i l l p r o j e c t i n t o t h e second 
p a r t ahoot: CA| o n e - f o u r t h ? (B) o n e - t h i r d ? (C) one -ha l f ? 
CB^ tSMQ-thirds i t s l e n g t h . 

S . WhicSi o f t±Le Si l lQwing w a l l f a s t e n e r s would n o t be used on 
soiLid masorrr^ w a l l s ? (A) rawl plug? (B) molly bo l t ? 
iCj) anchor h o l t ? (D} l e a d s h i e l d . 

T . ISfiist d ^ r window g l a s s i s produced i n (A) AA q u a l i t y ? 
CB)D 3L q u a l i t y ? Ccl B q u a l i t y ? (D> C q u a l i t y . 

S- ITae&s a r e as©i p r i m a r i l y (A) v/here h o l d i n g power i s 
neces^sry^? CB | ^-^ere t h e y can be covered? (C) f o r 
festerrtlng l i g h t hardware? (D) i n u p h o l s t e r y work. 

3 - Oou&le p o i n t © ! T l - ^ a p e d f a s t e n e r s a r e c a l l e d (A) t a c k s ? 
CB^ escntc i i^^n p i n s ? (C) s t a p l e s ? (D) c o r r u g a t e d 
f a s t e n e r s . 

Ills ting 

gi rec t lagg^s ILlst t h e I t e s r s . c a l l e d f o r i n each of t h e f o l l o w i n g . 
S e l e c t 2a . i r an.swers c a r e f u l l y . 

I— Gsn-SEsH pu rpose n a i l s i n c l u d e : 

m 
m 

(C) 

(D) 

2 . Frist: fL\re t y p e s o f n a i l s commonly used i n cabinetmaking, 

m - (D) • 

(E) 

S . Cm»»itc»T Ii^ad sPraipes o f sc rews a r e : 

m (c) 

m 
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4. Materials that screws might be made of include: 

(A) (D) 

(B) (E) _ _ _ _ _ 

(C) 

5. 

6. 

7. 

10, 

Four things that a screw-mate drill countersink will do are: 

(A) . 

(B) 

(C) 

(D) 

List four types of heavy screws and bolts, 

(A) (C) 

(B) (D) 

List four types of hinges. 

(A) (C) 

(B) (D) 

8. List the five common kinds of door catches. 

(A) 

(B) 

(C) 

(D) 

(E) 

Cabinet hardware includes items such as; 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

Hinges are available in several styles including: 

(A) (C) 

(B) (D) 
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lie Hinges are available in several finishes includeing: 

(A) (E) ^ 

(B) (F) 

(C) : (G) 

(D) '._: 
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Assignment 
Sheet No. 20 

Covering 
Units 186-189 

ADHESIVES 

The Egyptians used glue as an adhesive thousands of years agOo 
Museums today contain cabinets made by the ancient Greeks and Romans 
witli the glue joints still intact and holding. Only a few types of 
glues v/ere available in those days? today many types of adhesives are 
available with many recent developments creating new possibilities 
for the cabinetmaker. 

Although the many new developments in the field of adhesives 
have aided the work of the cabinetmaker, they have also required that 
the cabinetmaker have a knov/ledge of these various adhesives in order 
to properly perform his v/ork. He needs to know the correct adhesive 
to use for a particular situation, the conditions that will ensure 
proper gluing, and the procedure for gluing. Quality work demands 
good gluing. 

In this assignment you will have an opportunity to learn the 
names and uses of the 'glues commonly used in cabinetwork. You will 
also learn the characteristics of these adhesives and the conditions 
under which each can be used. 

Assignment; 

1. Read the references listed belov/. 
2. Answer the questions below and turn in this assignment by 

References: 

A. Feirer, Woodworking For Industry, pp. 321-335. 
B. Dahl and Wilson, Cabinetmakincf and Millwork.. pp< 
C. Towers, Cabinetmaker's Manual, pp. 112-116. 

188-194. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav/ a circle around the letter "T," If it 
is false, draw a circle around the letter "F." 

T F 1. No glue will do a good job of holding if the joint fits 
loosely. 

T F 2. It is usually desirable to have an unsanded surface for 
gluing. 

T F 3. Lighter wood is usually easier to glue than heavier wood. 
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T F 4e 

T F 5. 

T 

T 

T 

T 

F 

F 

F 

F 

6 . 

7 . 

8 . 

9 . 

T F 10, 

Hand screws are permanent fasteners that strengthen a 
glued joint. 

Water-resistant glues will withstand exposure to moisture 
better than waterproof glues. 

White liquid resin glues are easily affected by temperature. 

Powdered resin glue requires less clamping time than does 
powdered casein. 

Liquid hide glue is considered a good cabinetmaking glue. 

One of the advantages of liquid hide glue is that it gives 
strength to poorly fitted joints. 

The moisture content of the wood is less of a problem v/ith 
casein glues than it is with other glues. 

Bpoxy resins can be used to join wood to other materials. 

It should be assumed that the.moisture content of the wood 
will increase slightly upon application of glue. 

It may sometimes be necessary to sand plywood surfaces before 
gluing. 

Most glues that require mixing v/ill have directions for 
mixing on the container. 

End grain requires a low glue-to-v/ater ratio. 

Double spreading means putting glue on a surface, allowing 
it to become tacky, and then putting on another layer. 

Double spreading v/iJl result in better gluing than single 
spreading. 

Some glues have a longer assembly time than others. 

As much pressure as possible should be obtained when 
clamping up a joint. 

Dry bits of glue should be removied from an assembled 
object with a knife or chisel. 

A properly made glue joint will be stronger than the wood 
itself. 

T F 22. The term animal glue usually refers only to glue made from 
the skin and bones of cattle. 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

16 e 

T F 17. 

T 

T 

T 

T 

F 

F 

F 

F 

1 8 . 

1 9 , 

2 0 . 

2 1 . 

T F 23o Bacterial action is necessary for animal glue to reach its 
highest strength. 
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T F 

T P 

24. The term "synthetic resin" currently applies just to 
synthetic chemical compounds that resemble resins. 

25. Casein glues will produce joints that are waterproof for 
short periods of time. 

T F 26. Vegetable glues are not usually used in cabinet work. 

T F 27. Starch glues stain some woods. 

T P 28. Relatively high temperatures are required to cure melamine 
resin glue. 

T P 29, Polyvinyl resin glue can be applied and dried at room 
temperature, 

T F 30. Tests by the Forest Products Laboratory show that a 
surface to be glued up should be roughened by sanding 
for the strongest joint. 

T P 31. Heating with high frequency currents will completely 
cure a glue line in a few seconds. 

T P 32. Most glues, if correctly applied, will provide a bond for 
an indefinite period of time within the limits of the 
service conditions. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1« VJhen using c clamps for clamping wood, 
also be used to protect the wood. 

2. Large surfaces are usually clamped with 

should 

clamps. 

3. Until recently the only two types of glue used were 
or and or 

4. 

5. 

6. 

7. 

8. 

Glues can be grouped either according to their 
or according to their to 

Resorcinol glues are highly resistant to 

A big problem v/ith resorcinol glues is the creation of a 

Powdered resin glue will set faster at 
it v;ill at 70 degrees. 

degrees than 

VJhen mixing powdered casein glues, the proportions of glue and 
water should be equal by . 
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9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

An adhesive that is particularly good for applying plastic 
laminate countertops is , 

Top quality glue joints cannot be made on wood. 

Mixed glues are at the right consistency when they are about as 
thick as 

When assembling a cabinet one should always make a 
.• before applying glUe. 

The curing or setting of glue can be speeded up by the use of 
. and 

Proper gluing temperature is usually between 
degrees. 

The higher grades of flake animal glues are usually 
in color and nearly '••' . 

Low grade animal glues are sometimes 
them appear to be of hi^h quality. 

Thin glue requires a setting up pressure of about'_ 
pounds per square inch. 

and 

to make 

to 

19. 

Substances furnished by-the manufacturer to be added to synthetic 
resin glue tc mcciify or inprove the v;orking properties are 
called . ^ 

Materials added to synthetic resin;glues to reduce the cost are 
called • 

20, Casein glues have a tendency to 
as oak and' maple. 

some woods such 

21. 

22. 

23. 

24. 

25. 

26. 

Vegetable glues are used primarily for making 

A glue joint is satisfactory when the strength of the 
; is equal to that of the 

Animal glues are available in 
be used without 

form ivhich can 

Veneers for furniture manufacturing are often glued with 
glue. 

VJhere a colorless, moisture-resistant glue line is desired 
glue is used. 

Water resistant plywood- is glued with -j^^ 
glue. 

27. Polyvinyl glue joints are strong enough to be worked after 
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28. Clamping pressures of to 
per square inch are considered best for glue of meduim 
consistency. 

pounds 

29, End to end grain joints or end to side grain joints seldom 
are as much as as strong as the wood itself, 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item v/hich will provide the correct answer to complete 
the statement, 

1. /fhen gluing edge to edge, clamps should be placed every 
(A) 5 to 8; (B) 8 to 10; (C) 10 to 12? (D) 15 to 18 
inches. 

2, At 70 degrees F,, most synthetic resin glues have a working 
life of (A) up to 1 hour; (B) 1 to 3 hours; (C) 4 to 6 
hours; (D) 6 to 8 hours, 

3, Resin glued surfaces in closed assembly permit a working 
time up to (A) tv;o minutes; (B) ten minutes; (C) thirty 
minutes; (D) one hour. 

4. The curd of sour milk is the principal ingredient of the 
type of glue knovm as (A) casein; (B) synthetic resin; 
(C) animal; (D) starch. 

5* Joints made with animal glues v/ill be (A) strong, water 
resistant; (B) strong, not v;ater resistant; (C) weak, 
water resistant; (D) weak, not v/ater resistant, 

6. The moisture content of lumber for interior cabinetwork 
should be about (A) one to tv;o per cent; (B) five to 
six per cent; (C) 10 to 12 per cent; (D) 14 to 16 per 
cent. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully, 

1, Problems to be understood in order to obtain a good gluing job 
include: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
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3. 

A 

5. 

7. 
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Five important points to consider in making a good glue joint are; 

( A ) . • ' - • • • , • -. :. • " . ' , . ^ 

(B) • •:' :• .^^ 

(c) 

(D) 

(E) 

List three common types of clamps used in gluing. 

(A) ._^___ (C) 

(B) 

The spreading of glue can be done with a? 

(A) (C) 

(B) (D) 

List three conditions related to gluing that will cause a weak 
joint. 

(A) 

(B) 

(C) 

6. Proper gluirc; r...f--4cvic-5 rsquires consideration of; 

(A) 

(B) 

(C) _ 

(D) _ 

(E) 

(F) 

(G) 

(H) 

(I) 

The strsr-.a-̂ h of glu'^ jcir-t.s is dependent upon: 

(A) (C) 

(B) ^ 0^) 
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! 

Matching 

Dir-̂ ctions: In the left hand column is a list of several types 
of .ods. The right hand column contains phrases describing the 
easj or difficulty with which these woods may be glued• Match 
the descriptions to the terms by placing the letter of the des­
cription in the blank at the left of the appropriate term. 

1. oak 

2. hard maple 

3. yellow poplar * 

4. pine 

5. basswood 

6. soft maple 

7. birch 

8. western red cedar 

A. glues very easily under a 
wide range of gluing conditio 

B, glues well under a moderately 
v/ide range . 

C. glues satisfactorily under 
well controlled gluing con­
ditions 

D, very close control of gluing 
conditions required 

h 

9. ash 

10. Douglas fir 

11. redwood 

12. walnut 
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Assignment 
Sheet No^ 21 

Covering 
Units 190-195 

FUPNITURE RSSTOBATION ̂ SD BEFim:SHISG 

Many custom cabinet shops are called upon to repair and refinish 
furniture and cabinets which have been damaged or worn through long 
years of use. Many people prefer older furniture and cabinets to 
the newer and modern ones. However, the rej^ir and refinishiiig of 
older items can be as much work and as costly as making a new one. 

Although the repairing and refinishing procedures are isuc2a the 
same as when constructing new pieces, there are certain techniques 
that are different. It is important, in sany cases, for the tsbinet-
makers to duplicate exactly the repaired parts %Siich usy require 
more skill and knowledge than for ordinary cabinetwork. 

In this assignment you will have an oppo3rt:unity t^ learn corns ox 
the techniques used in restoring, repairing, and refinishing old? 
items. 

SP>T 

Assignment: 

1. Read the reference listed below. 
2. Answer the questions below and tarn in this assignisent 

Reference: 

C. Towers, Cabinetmaker's Manual, pp. 375-338. 

Questions: 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter ^.^ Ix it 
is false, draw a circle around the letter "F." 

T F 

T F 

T F 

T F 

1. Restoration commonly means the oonplete rebuilding of an 
article of furniture. 

2. Minor surface blemishes often enhance the be-suty and c^ans 
of old or antique furniture. 

3. Old lumber is used in best quality restoration irork. 

4, Wood for restoration of old furniture can us^^lly be dbtsined 
from local lumber dealers. 

T F 5» Early pieces of antique furniture depended ̂ pon roucas glue 
joint construction for fastening parts together. 
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IT P 5 , SiTn^ll v s n ^ s r xSl± s r s :^?r OS TT Ti..:.-rfTei: s r m r s r TTFET-. «2L:rr 

!r P 

!r p 

IT P 

ZJOHi-^-^ xzr 

: i5rsrEer izr 
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<vZ^sr. 

=: :n 

TT ? 14. 
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izm n ĵJF .r-iUvT r̂ a s r s m n s i : osnssm^^^oij. 
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2 s T^^T^ i t r gy^TS a3«7 Tn.'rHlg n\iVi '"'̂  t f r s x i s s 

a s : i in cr^fi . m'-t;'':..ics o s a s l l s r 
a r g n r s 221: o n s :ii5> .^s^xs car s s n n s r s * 

JD P 2 B , ^ a a l p l i s o ^ s n o j c s r f s a s n " O S I E I I ^ - a s >T̂ . :TrHiJroi:=^n^ o ^ 
rlHSSsiBn, 

^ P 2 1 , I t : ± s a l i s j s o ^ s t a::D o ^ T^^TT ~̂ TSKT •̂ IlVi.iirae gSTgrrtŜ  ^;tfHl STS 
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Completion 

Uxrsc±±cm^z F i l l im t i i e b l a n k ( s ) i n sach s t a t e m e n t w i t h t h e word(s ) 
2rsip±!rea fen complete t h e s e n t e n c e c o r r e c t l y . 

! • m . t&e I s s t one hondred y e a r s 
^ c 5 e l y Tis®i i n f u m i t n r e c o n s t r u c t i o n . 

g l u e h a s been 

2* Ftrnrffctpre festsi©! w i t h t h i s t y p e o f g l u e can be loosened wi th 
t h e s ici o f 

2 . 

4 * 

S . 

S, 

Esrge Trsieer b l i s t e r s mast sometimes be 
and f resh worked i n t o t he opening. 

Stick Celiac is 
thisi: i s foros i i n t a place with a 

u n t i l i t s t a r t s to flow and 

^ ^ssi^sr patcit whi(±t i s v/ider a t the bottom than a t the surface 
ami îRTTcfr mjist be sprung into place i s ca l led a (n) 

6* Lflase g l o s j o i n t s can often be secured by forcing 
in ta the j-Q^'t-

T» Crac&s or bre^is i n wood surfaces must be cleaned of 
r • » or 

bsfiire f r e ^ glue can be appl ied. 

aOLd screw h o l s s should be plugged with 
or 

beSire replacinĝ  the screws. 

Screes whiciL carmofc be removed by ordinary means may be loosened 
withi the applicatiani of or 

Id- Estrenely lacfse glue joints are often reinforced with 

11. S. temai£ which is warn too small may be 
the reauired size. 

to 

12- â  broken terran may be repaired by replacing it with a (n) 

12- 5ad:fed ̂ air frames can be reinforced with the use of 

T4L. 

15. 

•EEte mnst stubborn cases of warp may be removed with the use 
of without damaging the board. 

T̂ Ersi a restored 
be given a coat of 
and 

cannot be finished immediately, it should 

to prevent moisture absorption. 
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16. Shellac finishes may be softened with 
before refinishing operations. 

17. Finish remover should be allowed to stand from 
minutes before the finish is removed with a(n) 

to 

18. Wax from the old finish or from the finish remover can be 
removed with 

19. Stains or dirt which cannot be removed should be 
to make them less noticeable. 

20. Grease stains may be removed with or any 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

^ 1. Small holes, scars or blemishes in the surface of wood 
may be filled v;ith (A) sealing v;ax; (B) stick shellac? 
(C) sawdust and glue; (D) veneer slices. 

2. In patching veneer work, the best quality of patch is 
obtained when the sides of the recess are (A) straight 
up and down; (B) tapered with the largest part of the 
opening at the top; (C) tapered with the largest part 
of the opening at the bottom; (D) irregular. 

3. A method of marking- joints for ease in matching for 
reassembly that is least likely to be lost in refinishing 
is (A) pencil marks? (B) knife cut? (C) punch marks? 
(D) paint spots. 

4. One of the fastest methods of removing warp from a 
table top is to (A) steam the entire piece? (B) saw 
into narrow boards and reglue? (C) clamp the surface 
down with screv/s? (D) saw grooves into the underside. 
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Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Table tops and other wide surfaces may be prevented from warping 
by using techniques such as: 

(A) ; ^ 

(B) , 

(c) . 

Furniture should be refinished when; 

(A) 

(B) 

(C) 

(D) 
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Assignment 
Sheet No. 22 

Covering 
Units 196-204 

THE SMALL WOODWORKING ENTERPRISE 

After you have worked in the cabinetmaking field for a time, you 
may consider going into business for yourself, or in partnership with 
someone else. To be successful in either instance, you must have 
information concerning a business and take the time and effort to plan 
each phase of that business. 

In this assignment you will have an opportunity to learn what 
information it is necessary to have before a business can be set up. 
In addition, you will have an opportunity to learn some of the advan­
tages and disadvantages of the different forms of business, how to 
select a location, how to plan for production and the importance of 
being a good manager of your business. 

Assignment; 

1, Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 

Reference: 

C. Towers, Cabinetmaker's Manual, pp. 389-425. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "To" If it is 
false, draw a circle around the letter "F." 

T F 1. The sales market for specialty items is often unpredictable. 

T F 2. Most of the products of a general cabinet shop will have a 
relatively long life which may prevent potential customers 
from purchasing replacements. 

T F 3. Cabinet shops, to be successful, must be located in the 
surburbs of large cities. 

T F 4. The advantage of leasing or renting lies in the ease of 
relocation of a business. 

T F 5. The ideal production shop layout is in the form of a 
straight line. 

T F 6. Hardware and finish items should be stocked in large 
quantities as soon as a cabinet shop is opened. 
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If 

1!̂  

T 

T 

T 

T 

F 

F 

F 

F 

7 . 

8 . 

9 . 

10 o 

T F 11, 

T F 12 

i 

• 

i 
1 
^ 

j 
» 

T 

T 

T 

T 

T 

F 

F 

F 

P 

F 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

T F 18. 

All of the personal property of an individual proprietor 
is subject to payment for business debts. 

The corporation form of business has the greatest amount 
of personal control. 

A partnership agreement need not be in written form. 

Each partner in a partnership can be held liable for all 
the debts and liabilities of the business. 

When one partner in a partnership dies, sells his interest 
or is declared bankrupt the partnership is generally 
automatically dissolvedo 

Nails and sandpaper to be used in the construction of an 
article are included in the bill of materials. 

The costs for overhead often equal thp cost of labor. 

Membership in church, business and technical organizations 
is a good means of obtaiiiJng business publicity. 

Advertisements, even when carefully worded, seldom pay for 
themselves. 

A good product will always sell, even if it isn't marketed 
in the best manner. 

In order to be sure of covering all of a retail sales 
territory, it is best to sell the same product to several 
retailers in that area. 

A merchant's opinion on the saleability of an article is 
better than that of friends or relatives. 

T P 19. 

T F 20. 

A man with limited working capital and a small volume of 
business should encourage a large number of credit sales. 

Unpaid accounts should be turned over to a lawyer for legal 
action only as a last resort. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. In order to succeed in the operation of a woodworking shop, a 
person must have both ^ ability and __„._.............,._ 
ability. 

2. One of the largest job costs will be the costs. 

3. Over per cent of small businesses fail in their first 
year of operation because they lack adequate 
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4. The money used in fi.nancing your work until the customer pays for 
it is called 

5. The radial arm or cutoff saw is usually placed near the 
—>-_««._-«,.-.«-. area. 

6. When installing a spray booth for finishing, the local 
------------ - — - . . - . — — . should be used as a source for 
health and safety regulations. 

7. When a business is operated under a company name, both the 
and ^̂_ of the company should be 

registered in the ___̂  office. 

8. An association of two or more business owners is called a(an) 

9. A form of business in which you invest your money without becoming 
personally liable for the overall business is called a(an) 

10. Scrap, rippings and board ends may add up to 
of the lumber cost of an article. 

per cent 

n 

11. Profit on a particular article is usually set between 
and _̂_̂  per cent of the total cost. 

12o When all costs of the production of an article are not known, the 
manufacturer will sometimes produce the article on a(an) 

• basis. 

13. The two general t̂ ĵes of selling are and 

14. Where only a few items need to be sold, 
is best. 

selling 

15. Slow paying accounts should be followed up with a(an) 

16. 

17. 

18. 

19. 

The largest single cause of business failure is the failure to 
keep adequate ____...____ « 

Items such as machinery are depreciated at the rate of about 
per cent per year. 

Small hand tools are usually depreciated within a 
year period. 

The most important accounting record is the . 
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Listing 

Directions; List the items called for in eac'.i of the following. 
Select your answers carefully. 

1. The qualifications needed in order to be successful in a small 
business includes 

2. 

3. 

4. 

5. 

6, 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

Some c^ the taxes a businessman may be expected to pay include: 

(A) (E) 

(B) ^ (F) 

(C) (G) 

(D) . . 

Capital requirements include the costs of: 

(A) (E) ^ 

(B) (F) 

(C) (G) 

(D) ^ 

Three forms of organization for small businesses are: 

(A) (C) 

(B) -

The advant:ages of a partnership include the pooling of: 

(A) (C) 

(B) 

The advantages of a corporation include; 

(A) . 

(B) 

(C) 
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7. 

9 . 

12 

Disadvantages of incorporating are: 

(A) (C) 

(B) (D) 

8. The cost of an article must include these items 

(A) 

(B) 

(C) 

(D) 

A bill of materials includes columns indicating; 

(A) . (D) 

(B) (E) 

(C) 

10. The labor cost on an article may be subdivided according to the 
time needed for s 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

11. Overhead costs include items such as: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

The small businessman should be familiar with the following 
types of insurances 

(A) 

(B) 

(C) 

(D) 

(E) 
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TRAINING PLAN.;.AND PROGRESS RECORD 
for 

CABINETMAKING 

JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
Worker Should Be Able To Do Shown The Worker Should Know 

Introduction to Cabinetmaking 

Classifications of jobs 
within various branches of 
cabinetmaking, requirements 
and working conditions in 
the industry. 

Tools, Equipment and Safety 

Perform hand and power 
tool operations; sharpen 
tools i 

Time in hours K 
Types and kinds of hand and 
power tools, range of work 
of each, safe practices in 
use of all. 

Reading Drawings and Blueprints 

Make and read drawings 
and blueprints for cabinet­
work items. 

Time in hours > 

Types of drawings, process 
of making blueprints 

Mathematics, Board Measure and Stock Billing 

Compute board measure and 
cost of lumber, select and 
cut stock from stock bills, 
make stock bills and tally 
sheets• 

Time in hours 

Standard measurements of 
various species of wood, 
records used with pro­
duction of orders. 

Lumber and Lumber Materials 

Identify woods, cuts and 
parts of wood. 

Time in hours 

Characteristics of wood, 
moisture and effects of 
seasoning, grading stan­
dards and lumber defects, 
standard materials and 
sizes. 



Layout and Construction 

Make a rod layout, lay 
out and cut stock having 
geometric shaped sur­
faces, read specifica­
tions and construct 
items of door, sash, 
frame and drawer con­
struction. 

Time in hours 

Methods used in geometric 
layout, order of listing 
dimensions, names and 
uses of door and sash 
parts, styles of frames 
and molding J types of 
joints, their advantages 
and disadvantages. 

Hardware, Repair and Finishing 

Fasten with screws and 
nails, cut and fit glass, 
prepare and glue stock, 
prepare stock for finish­
ing, finish stock, select 
hardv/are, repair and/or 
replace damaged or broken 
furniture parts and 
joints. 

Time in hours 
X\ 

Types and sizes of screws, 
nails and hardware, grades 
of glass, types and kinds 
of adhesives, range of 
work which can be glued 
with various adhesives, 
types and kinds of 
finishes. 

The Small Woodworking Enterprise 

Estimate costs for esta­
blishing or expanding 
plant and facilities, 
layout equipment for 
production, keep records, 
advertise and sell 
merchandise. 

Time in hours 

Qualifications necessary 
for operating a business, 
costs involved, shop lay­
out, tools and equipment 
necessary, sales and mar­
keting methods, records. 

^ . 

Code for employer's use in marking student's progress 

Performed some operations 
in area 

S^-v-y'; 
, Performed some operations 

i/._J:i.i with reasonable proficiency m 
Performed most operations 
in area 

î•: v. Performed most operations 
sat isfactor i ly 

•>^ 
i->?S:: 
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p loyer*s O^sy 
JOB TRAINIJRS: Mia t t h e P r o f i c i e n c y SEI^ISD HiFGBIS^'ICH: iSsat: 
Worker Should Be Able To Do Shown The ^ s r k e r Sisooid Ssow 

I n t : r o d a c t i o a t o CabJBetiaakiisq 

C l a s s i f icat^ioBS o f JoSss 
wit3sin varioi2s Israsdhes o f 

and vorki isg cs^sdi^csns i s 

T o o l s , ggQJpagenl: and S a f e t y 

Perform hand and power 
tool operations; sharpen 
tools. 

Time i n h o u r s 

T^pss and k i n d s of laasd aisd 
power t s ^ j l s , rajsge o f iroc^ 
of each , s a f e p r a c t i c e s i^s 
isse of a l l . 

Reading Drawings and B l i s ^ s r i n t s 

Make and read drawings 
and blueprints for cabinet­
work items. 

Time in hours 

^^pss of drawings ;p pr^Kssss 
of Hiaking blueprints 

Mathematics, Board Measure aisd Stock Billing 

Compute board measure and 
cost of lumber, select and 
cut stock from stock bills, 
make stock bills and tally 
sheets• 

Time in hours 

Standard fseassreneaats ©f 
various sp^:iss of iR̂ jd, 
records u s ^ with pro­
duction of orders. 

lAjmber and lAŝ ber ISateriaXs 

Identify woods, cuts and 
parts of wood. 

Time i n hou r s 

C h a r a c t e r i s t i c s o f iiK?od, 
sao i s tu re and ef ^ c t s o f 
s e a s o n i n g , g r a d i n g s t a n ­
d a r d s and l i saber d e f e c t s , 
s t a n d a r d s s t e r i a l s and 
s i z e s . 
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ES^ont TTTgi sCmsrra 

n u t a3j3 C33t s r o j ^ i sxd : !^ 
crsoanstrli: s t t a i ^^ s u r ­
f a c e , x ^ f i ^y^ r i : 
tioTis S B S -crxcs: 

stxiictixm.. 

1/ 

-^:^^2i-i>r*?., ^̂ »=='Tg=̂ ''̂  a n S ^yH-r^-J'r >m • 

n a i l s , 222t aiaS ± i x ^Vdssss, 
p r ^ a r s ?m^ g i n s stoz^^. 
p r ^ s x e st.Dz5k x c r x r n i ^ ^ 
i u g , xi3iisfc s t p r k ^ s ^ l ^ r r 

x n r r d t n r s p a r t s aasS 
j o i n t s . 

1^5ss S B £ :-=n7̂ ^̂ ^ oxr s c r ^ s ^ . 
I f C •ITJss: ssc ^ E , . ^ t ' g ^ i s 

cTE ^ l 2 ^ 5 „ a^giisSr a s r V F T E 

>v 

vKiE^ "js&^s^ c a n 53E ^ n s f 
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^Sti '-fffrits C S S t S ±23r 
xi l is imsg c r s ^ 
p l a n t auS x a r d l x 
lavDiit ec[niT5i22i3t x s r 

a o p s T t i s a aii:S s-^il. 

l ± s e i n nuiiTS 

'̂ TcT n̂—-̂ ,;:̂ -. .urtfr i r s2 Emr> 

C o ^ xciT ^ s d r i v s r ^ s "xss i3i x s ^ d n s n 

i n a r ^ 

- '«=~ 

SHTS" 
v"^: 

S^arxsTrnsfi. n e s t 2ros2St±Dis 
i n a r s a 

l233rS 
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THauyXKG PLSH: &JSD PROGRESS RECORD 
f o r 

CSBIHETMaKIKG 
S t u d e n t ' s Copy 

JOB TESBSSJSISS lâ Erafe tfee P r o f i c i e n c y RELATED INFORMATION: What 
Werrfegrir SfaaoLlLd Be Mrie To Do Shown The Worker Should Know 

iTLtrodgction t o Cab ine tmaking 

C l a s s i f i c a t i o n s of j o b s 
w i t h i n v a r i o u s b r a n c h e s of 
cab ine tmaking , r e q u i r e m e n t s 
and working c o n d i t i o n s i n 
t h e i n d u s t r y . 

ToalSr Ecpixpment and S a f e t y 

pferfermi hsnji ami powear 
ta-aX ggggstloTTsr sfrarpen 
t a a l s - . 

Trims iiL hooars 

Types and k i n d s of hand and 
power t o o l s , r a n g e of work 
of each , s a f e p r a c t i c e s i n 
u s e of a l l . 

Rsafffng Drawings and B l u e p r i n t s 

«na. IdLs^rxTLts f a r cabinet— 

"Exiffie i n h a n r s 

Types of d r awings , p r o c e s s 
of making b l u e p r i n t s 

Xi 
B^feSigngticSg Board Measure and Stock B i l l i n g 

_ I s i a r ^ measure and 
cos t : orE I.nnfeeE-„ seLecfc and 
cut: s tack: from, stacfe: b i l l s , , 
SEESS staefr b i l l s and t a l l y 
sPn=r£ts<, 

'ginre i n h o u r s 

Standard measurements of 
various species of wood, 
records used with pro­
duction of orders. 

Xi 
Bomber and Lumber M a t e r i a l s 

BiiFrnfrffy- waa(fe„ curts and 
n :a r t s a:f wood. 

Time in hours 

Characteristics of wood, 
moisture and effects of 
seasoning, grading stan­
dards and lumber defects, 
standard materials and 
sizes. 
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Layout and Construction 

Make a rod layout, lay­
out and cut stock having 
geometric shaped sur­
faces, read specifica­
tions and construct 
items of door, sash, 
frame and drawer con­
struction. 

Time in hours 

Methods used in geometric 
layout, order of listing 
dimensions, names and 
uses of door and sash 
parts, styles of frames 
and molding, types of 
joints, their advantages 
and disadvantages. 

Hardware, Repair and Finishing 

Fasten with screws and 
nails, cut and fit glass, 
prepare and glue stock, 
prepare stock for finish­
ing, finish stock, select 
hardware, repair and/or 
replace damaged or broken 
furniture parts and 
joints. 

Time in hours -

Types and sizes of screws, 
nails and hardware, grades 
of glass,.types and kinds 
of adhesives, range of 
work which can be glued 
with various adhesives, 
types and kinds of 
finishes. 

The Small Woodworking Enterprise 

Estimate costs for esta­
blishing or expanding 
plant and facilities, 
layout equipment for 
production, keep records, 
advertise and sell 
merchandise. 

Time in hours 

Qualifications necessary 
for operating a business, 
costs involved, shop lay­
out, tools and equipment 
necessary, sales and mar­
keting methods, records. 

Code for employer's use in marking student's progress 

Performed some operations 
in area 

:m^\ Performed some o-^erations 
with reasonable proficiency 

I. ^ ^ ^ i 

Performed most operations 
in area 

Performed most operations 
satisfactorily 

y^ m^ 
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This study guide is for use by individual preparatory or cooperative 
students at the secondary or post-secondary level. It was developed 
by teacher educators and research assistants with help from a 
consultant committee. Assignment sheet titles are (1) History of 
Printing, (2) Printing as a Vocation, (3) Accident and Health 
Hazards, (4) The California Job Case, (5) Characteristics of Type 
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Proofs, 
Printing Layouts. C13) Paoer. (14) Job Composition. C15) Imposition 

and objective-type questions. Suggested time allotment is 180 days. 
An analysis of the necessary jobs and related information and 
progress records for use by student, teacher, and employer are 
included. An answer key (VT 002 075; is available for 50 cents. 
This document is available for $1.50 from Industrial Education, 103 
Industrial Education Building, University of Missouri, Columbia, 
Missouri 65201, (EM) 
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MEMORANDUM 

^ "̂̂  The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio ^̂ 3212 

FROM: (Person) James B. Karnes (Agency)Tjniver^ity of Mi ctgon-r-i ai- Coluitibif 

(Address) 103 I n d u s t r i a l Education B ldg . , Columbia. Missnuri 

DATE: December 6, 1967 

RE: (Author, Title, Publisher, Date) I n d u s t r i a l Education Dept . . 

PRINTING^ coopera t ive ly with Indus tr ia l Education Deot. fu. 

of Mo. a t Columbia) and Missouri Dept. o f Education 

S!upplementary Information on Instructional Material 

Provide information below which i s not included in the publication. Mark N/A in 
each blank for which information i s not available or not applicable. Mark P 
^en information i s included in the publication. See reverse side for further 
instructions, 

(1) Soiarce of Available Copies: 
Agency Indus tr ia l Education Dept . , Univ. of Mo. a t Colymbia 
Address 103 I n d u s t r i a l Education Bldg. ^ 
Limitation on Available Copies cruantitv Price/Unit $3,.50 

(quantity prices j same 
Teacher's Key $.50 

(2) Means Used to Develop Material: 
Development Group Consultant Committee, teacher educators , research 
Level of Group S t a t e a s s i s t a n t s 
Method of Design, Testing, and Trial Ana lys i s of occupation, c o n s u l t a -

' t i o n with s p e c i a l i s t s , per iod ic r e v i s i o n s a f t e r use in t];ie 
f i e l d . 

(3) Utilization of Material: 
Appropriate School Setting High school or p s t high school inc lud ing area 
Type of Program cooperat ive or preparatory voca t iona l 
Occupational Focus Limited ]ob family 
Geographic Adaptability United S-^ates 
Uses of Material Study Guide for r e l a t e d i n s t r u c t i o n on i n d i v i d u a l b a s i s 
Users of Material s tudent 

(h) Requirements for Using Material: 
Teacher Competency Qual i f i ed coordinator or competent trade teacher 
Student Selection Criteria junior in hi^h school with proper p r e r e q u i s i t e s ! 

Time Allotment 180 days 

Supplemental Media — 

Desirabal — \ (̂ ^̂ ^̂  ^i^^) 

Describe p 

Source (agency) See at tached l i s t for re ferences 
(address) 
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McKnight and McKnight Puhlishing Company, Bloominqton, Illinois, 
1963, $5.20.* (19)** 

B. Karch, R. Randolph, Graphic Arts Procedures, 3rd edition, Ameri­
can Technical Society, Chicago, Illinois, 1965, $5.25.* (19)** 

C. Polk, Ralph V7., The Practice of Printing, Chas. A, Bennett Co., 
In-c. , Peoria, Illinois, 1964, $6.00.* (17)** 

D. Mergenthaler Linotype Company, Linotype Machine Principles, 
29 Ryerson Street, Brooklyn 5, Nev; York, 1940, $3.05. (5)** 

E. Mergenthaler Linotype Company, Linotype Keyboard Operation, 
5th edition, 29 Ryerson Street," Brooklyn.. 5, New York, 1957, S3.00. 

(1)** 

F. 

* 

Pollack, Phillip, Printing; Careers and Opportunities for You. 
Chilton Company; Book Division, 56th and Chestnut Streets, 
Philadelphia 39, Pennsylvania, 1959, $2.50.* (1)** 

Subject to educational discount. 
Frequency of use in assignments. 
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FORÊ VORD 

This course of study, consisting of an analysis of the work of 
the printer, together with the assignment sheets covering the related 
(occupational) information to be taught by the school, has been pre­
pared for teaching printing on an individual basis in part-time 
Cooperative Occupational Education programs. 

The original course of study was prepared by Mr. Ewell S. Thur-
man, formerly coordinator at Marshall, Missouri? subsequent revisions 
were made by Mr. Norman Crouch, while on the staff of the State Depart­
ment of Education, Jefferson City, Missouri, Dr.,Charles Rischer and ! 
later by Dr. Charles Bunten, both formerly Research Assistants in 
Industrial Education at the University of Missouri. The present re­
vision of this course of study was prepared by Mr. Jack A. Luy, 
Research Assistant i'"- Industrial Education at the University of Mis­
souri . 

We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculum Materials Laboratory 
in which this material was prepared, and to Dr. James B. Karnes, 
Assistant Professor of Industrial Education at the University of Mis­
souri, who supervised the preparation of the material and edited the 
manuscript. Credit is due to Dr. H. Pat Wardlaw, Assistant Commis­
sioner of Education, Mi!. Merton Wheeler, Director of Industrial Educa­
tion, and to other staff members of the State Department of Education 
for their efforts in the development of the Industrial Education Cur­
riculum Series of which this course of study is a part. 

HUBERT WHEELER 

Commissioner of Education 

May, 1963 
500 

Revised August, 1966 
500 
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iNTROBUCTION 

In preparing this course otf study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning* They are: 

1. Mastery of the practical job skills and procedures performed 
by the worker in the occupation. 

2, Comprehension of the technical and related information 
basic to an intelligent understanding and practice of the 
occupation. 

3. .Development of those personal-social traits which are 
essential for the successful worker. 

The first group of these "learning units"—the job skills and 
procedures^-has been arranged in the analysis under the heading of 
"Job Training". The second group of learning units—the technical and 
related information—^has been arranged under the heading of "Related 
Information", And the third group—the persoral-social traits—has 
been listed under "Personal-Social Traits Essential for the Printer" 
in the introductory section addressed to the student. 

In a cooperative educational program it is necessary for both 
cooperating agencies—the school and the employer—to understand 
clearly just what each is to be responsible for in the training of 
the student-worker.- Experience has shown that most of the practical 
job skills and procedures of an occupation can best be learned through 
supervised work on the job. Experience has shown also that the school 
can best teach most of the technical and related occupational inform­
ation needed by young student-workers. This division of responsibility 
has been made in the arrangement of the course of study; that is, it 
is expected that'the student-worker will master the job skills and 
procedures through practical work on the job under the immediate 
supervision of the employer, and that he will receive instruction in 
related occupational information in the school under the direction 
of the coordinator.* 

Skills and related information are matters for direct instruction, 
but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as well . 
as the home, must assume responsibility for developing in the student-
worker those habits, attitudes and character traits which are essential 
for success in his occupation and in life. Both the employer and 
the school should be constantly on the alert to see that the student-
worker places desirable interpretations on his experiences and that 
he does not practice habits and exhibit character traits detrimental 
to his success. 

the more i3J.ll^JK: uiic coordinator's c lass w i l l be made up of f i f teen or .»v,*^ 
students, each di f fer ing from the other s i g n i f i c a n t l y , studying a 
dozen or more occupations which di f fer markedly in the ir requirements, 
i t follows that i t w i l l be impossible for him to teach, through the 



group method, the occupational in:̂ ormation which relates to the 
specific job of each student-workeic. In order to be effective, this 
type of instruction must be individualized. There is, of course, 
some related information, such as occupational health and safety, 
workm.en*s compensation, wage-hour laws, fair labor standards, unemplc 
ment compensation, and the like, which is of common interest and 
concern to all student-workers, and may be effectively taught by 
the group method. But if the coordinator is to make a real contribu­
tion to the in-service vocational education of his students, he must 
devote a major portion of his classroom instruction to content which 
deals specifically with the work of each boy and girl enrolled. 

With this requirement in mind, and in order to facilitate indi­
vidual instruction, these assignment sheets have been prepared. Eacli 
contains certain record data as to number and range of units covered, 
introductory paragraphs designed to develop interest, explain the 
importance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, learning 
activities and a series of new-type questions designed to check his 
attainment. 

Obviously, it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the job 
This means that the two phases of the student-worker's training shoul 
parallel each other in a progressive manner. The coordinator will 
find the assignment sheets well adapted to this end. He can select 
from day to day the assignment which covers the informational units 
related to work being done on the job. With this arrangement, the 
coordinator will become, during a major portion of his classroom 
time, a supervising study and helping teacher. 

At the back of this course of study will be found three copies 
of the TRAINING PLAN AND PROGRESS RECORD FOR PRINTING. One copy is 
marked "Student" in the upper right hand corner. On this copy, in 
the space Time in hours^ the student will keep a tally of the hours 
he spends on his job performing operations in each area. The next 
copy marked "Employer*, should be given to the employer for recording 
the student's job performance in each area. The third copy may be 
used by the coordinator for his record. 

In selecting instructional materials for this course, an effort 
was made to restrict the number to only those including information 
considered to be most important for the printer to know. Among other 
criteria, the recency of publication was considered. It is recommend( 
that these materials be purchased and made available for student use. 

Key answer sheets have been prepared to enable the coordinator 
to score quickly the objective tests which are a part of each assign­
ment sheet. These key sheets give the correct ansv/ers to the questioi 
and should be kept in the coordinator's possession. 
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For .thousands of years men liave exchanged t h e i r 13ion^ts sisd 
ideas hy weans of symbol^ or isarks. 15iese sysnixjls or imarlgs laa'̂ se ieeji 
scratched in stone, humed in wQOd, painted on̂  slcins, ssarked on paper, 
etched in metal, and signaled m t h sinoke. 

The purpose of p r in t ing i s to record ideas and t h o u ^ t s in a 
legible and a t t r a c t i v e s t y l e , sui ted i^ the purpose ±ntei3ded» In 
the simplest kinds of p r in t ing , type i s s e t in l i n e s , locked in a ^arma 
placed in 9 p ress , inked, and impressed on sc^ie sedium, / !i53e r s s u l t ox 
th i s proce^^s may be a ca l l i ng card, le t te rhead , prograiT: or p r ln t sd 
item. 

In t h i s course you w i l l leajm the operations In ty r^se t t i ng and 
presswork used in the production of the pr inted page. You -will a l so 
study the methods used in p r in t ing books, nagazines, and newspepers, 
as well as the mate r ia l s , processes, and machines used In CDmnerclal 
plants in the manufacture of pr inted poroducts, 

The a r t of pr in t ing has contributed more to man's progress tSsan 
any other a r t . By means of p r in t ing the knowledge accumulated t^ i rou^ 
the ages i s made avai lable t o a l l , regardl^sss of c l a s s , c s s t s , cs" 
creed• 

Opportianlties and ReGrQ3.reagnts 

Because of the need for pr inted Es t t e r In n ^ r l y a l l ox wren's 
a c t i v i t i e s , p r in t ing has i n modem times ranked, consis tent ly h l ^ 
among th i s na t i on ' s g r ea t i n d u s t r i e s , ^ e wide va r i e ty ox paroducts 
of the press , and the demand for a constant supply requires lase exBsrts 
of many sk i l l ed persons in p r in t ing firms rangi^^ frcaa t^se s i ie i l 
"one-man" establishments t o large plants ^aploylng hundreds ox workers* 

•Printing as a vocation a t t r a c t s many jtsung, iien a i ^ wosea beisuse 
i t offers genuine opportuni t ies S^r steady work, #>od l ay , and advance-
itient, The t rade has several brancihes and numerous a l l i e d i n ^ s s t r l e s , -
The most familiar area ^ l e t t e r p r e s s p r in t ing , bas t^aree d is t i j sc t 
^ranches of work: composition, the preparation of the p r in t ing s u r ­
face; presswork^ the ac tua l p r in t ing of the composed s e t t e r ? and 
bindervwork^ the folding or jo ining together ox i^e pr inted sbee ts so 
they may be d i s t r ibu ted to the pub l i c . 

young people who enter the p r in t ing t rade w i l l find I t of fers 
abundant opportunit ies • While -there a re more men than %K3men In the 
t rade , women find places in a l l branches except where heavy l l x t l s g 
i s done. .,\Por -typographic p r in t ing the usual requirements Include a 
good education—a high school education i s pre:ferred and I s :rapldly 
becoming- an essential—good hea l th , goc^ e y e s i ^ t * ,and a sense ox 
design and proport ion. For the 330St p a r t ttae ia©rk of p r in t ing requi res 
exceptional patience and a grea ter than average i n t e r e s t for c rea t ive 
work. 

Opportunities for advancement a re espec ia l ly fev^srable a t ta^e 
present time when there a re few apprentices in viropoTtl€m to the 
t o t a l number of journeymen, ^ e work i s not heavy as a r u l e , and 
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EEFEREUCES FOR PRINTING 

^a, Clggfcgpr.g GT(=TT ir.i, 2nd P i t k e n , C h a r l e s W., Genera l P r i n t i n g , 
ScSrdLg&t s u i M:cS32iLgJ&:t P u b l i s h i n g Company, Bloomington, I l l i n o i s , 
1362^ § 5 . 2 a . * (19)** 

5« PTgrdErig E . Handolghg Graph ic A r t s P r o c e d u r e s , 3rd e d i t i o n , Amer i -
CSEL recfcrLcs l StiOLSty^^ Chicago , I l l i n o i s , 1965, $ 5 . 2 5 . * (19)** 

C . ajlfe^ EsEgh TAT.̂  The P r a c t i c e of Pr in t incy; C h a s . A . Benne t t Co 
j«iLc:« - F^orxs , 1964, $ 6 . 0 0 . * (17) 

n . MergiQitheler ftfrrQtgpe Company, L i n o t y p e Machine P r i n c i p l e s , 
25 Rs-ersMX S t r e e t ^ mraoklym 5 , New York, 1940, $3 .05 , (5) 

• # 

* * 

2. gEergt=Hi(-lTc?ler: Linotype Company, Linotype Keyboard Operation, 
5th 6xfLtlc2iÊ  29 Syersom Street,'Brooklyn. 5, New York, 1957, $3.00, 

(1) k-k 

F. EaIiSGS:„ Phiiixp^ grfntf-nqr; Careers and Opportunities for You. 

* * 

CMTtcmi Comnsny? Badk. D i y i s i o n , 56 th and C h e s t n u t S t r e e t s , 
EhiLa(£eI^Els 39„ Bennsy lyan ia , 1959 , $ 2 . 5 0 . * (1) 

ScSrfect: t a educs t lonaX d i s c o t n i t , 
FreOTscLcy C2f u s e i n a s s i g n m e n t s . 

* * 



ANALYSIS OF PRINTIJSfG 

.JOB TPAINING: What the 
'Worker Should Be Able to Do 

Assign 
NOo 

RELATED INFORMATION: What 
the ̂Worker Should Know 

Fundamental Information 

1. 
2. 

3. 

History of printing 
Opportunities, requirements 
and future outlook of 
printing industry 
Accident and health hazards 
in the printing shop 

Elementary Composition 

5. Set type from type case 

6. 
7. 
8. 

9. 

10. 

13. 

14. 

16. 

17. 

18. 

19. 

20. 

21. 
22. 
23. 
24. 

Lay type case 
Clean type case 
Identify type characters 

Identify spaces and 
auaas 
Identify leads and slugs 

Measure type and space 
material 
Calculate with point 
system 

Set a composing stick 
to measure 
Set a composing stick 
with half-pica level 
Set a sliding knee stick 
to measure 
Center line 

Test for line 
j ustification 
Set straight matter 
Justify by spacing in 
Put line on its feet 
Space out line 

25. Quad out line 

4 

4 

5 
5 
5 

5 

6 

7 

7 

7 

7 

7 

7 
7 

7 

7 

4 Kinds of type cases and 
cabinets 

5o Layout of California Job 
Case 

8. 

9. 

10. 
11. 
12, 

13. 

14. 

15. 

17, 

18. 

19. 

20. 

21. 
22c 

24. 

25. 

Type materials? parts, 
size, fonts, faces, fami­
lies, and series 
Names and sizes of spaces 
and quads 
Sizes of leads and slugs 
Market units of type 
Cleaning and care of type 
materials 
Standard type material 
sizes 
Printing system of 
measurement 
Styles and care of compos­
ing sticks 

HaIf-pica marks 

Characteristics of Buckeye 
Stick 
Techniques of centering 
line 
Methods of justificatidh 

Rules for word divisiv 
Substitution of spaces 

Arrangement of spaces and 
quads in line 
Arrangement of spaces and 
quads at the end of line 
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JOB TRAIlMiNG: What the 
Worker Should Be Able to Do 

jAssign, . 
No. 

RELATED INFORMATION: What 
the TJorker Should Know 

26 . Work a t bank 

27. Dump s t i ck 

28. Tie small form 

29. Tie large form 

32. 
33. 

35. 
36. 

37. 
38. 
39. 

40. 

41. 

42. 

43. 
44. 
45. 

46. 

47. 

8 

8 

8 

8 

•26. Position of compositor and 
galley at bank 

127. Methods of lifting type 
I from stick 
128. Methods of blocking and 
! typing straight matter 

=30. Care of string 

Proofing and Distributing Type 

Ink proof press 
Position and ink form 

Pull proof 
Operate proof press with ' 
grippers ; 
Eliminate proof slurs 
Wash form 
Keep type on its feet 

Make minor corrections 

Make corrections effecting 
j u s t i f i c a t i o n 
Overrun type 

Mark revised proof 
Wash proof press 
Take planer proof 

Proofread and proofmark 

Identify type for 
distribution 

9 
9 

9 
9 

9 

9 

9 

48 . 'd i s t r ibute type 

9 
9 

10 

II 

11 

j31, 
{ 
' 32, 

133. 

:34, 

I 
138, 

'• 39, 

140. 
4 

t 

{41, 
I 
!42. 

:44. 
45. 

46. 
I 
I 
47. 

i 
I 
I 
t 

148. 

Proof presses; kinds used 
and advantages 
Care and use of brayer 
Principles of positioning 
and inking 
Function of bearers 

Solvents and their uses 
Causes of type getting 
off its feet 
Methods of correcting in 
galley 
Methods of correcting in 
stick 
Method of correcting lines 
involving resetting of 
lines 

Care of proof press 
Principles of stone 
proofing 
Standard proofreaders' 
marks and usage 
Methods of distinguishing 
cases and type for dis­
tribution 
Distribution techniques for 
type* leads, and slugs 

Commercial Display and Special Composition 

49. Make working layout for 
job of printing 

12 '49. 

12 
12 

50. 

Basic considerations of 
good layout 
Principle of fitness 

51. Principle of balance 
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JOB TRAINING: What the Assign. 
Worker Should Be Able to Do No> 

RELATED INFORMATION: What 
the Uorker Should Know 

57. Select appropriate paper 

59. Identify paper 

60. Speci:^ and estimate 
paper 

61. Cut leads and slugs with 
slug cutter 

62. Set mitering machine 
63. Miter rectangularly 

64. Miter other shapes 
65. Operate.power saw 

trimmer 
66. Build border 

69. Set initial letter 

70. Set hanging indention 

71. Set lines for poetry 

72. Set quoted paragraph 

73. Set cut-in notes 

74. Construct tabular forms 

75. 

76. 

77. 

78. 

Set cc 

Set a 
twist 

Set a 

Set a 

jlumn to odd measure 

job for work and 
run 

job with leaders 

business card 

12 
12 
12 
12 
12 

13 
13 

13 

13 

14 

! 52. 
i 53. 
i 54. 
; 55. 
: 56. 

' 57. 
58. 

1 
1 

1 59. 
1 

• 60. 
1 

• 

61. 

14 63 

14 
14 

14 

14 

14 
14 

14 

14 

14 

14 

14 

14 

"4 

66. 
67. 

i 68. 

1 69. 

70. 
: 71. 

72. 

: 73. 

• 74. 
1 

75. 
• 

; 76. 

• 

: 77. 

! 78. 
i 

79. Set a letterhead 14 79. 

Principle of proportion 
Principle of shape harmony 
Principle of tone harmony 
Legibility of type faces 
use of decorations in 
printing 
Paper manufacture 
Paper varieties and char­
acteristics 
Kinds of paper/ standard 
sizes/ care and uses 
Calculations for cutting 
paper 
Functions of the micrometer 
gat^e 

Selection of proper 
material for mitering 

Styles of border material 
Methods of aligning rule 
with type 
Methods of butting corners 
of rule 
Typographical considera­
tions of initial letter 
uses of hanging indention 
Rules for indention of 
poetry 
Rules for placing quotations 
in "quoted" paragraphs 
Typographical considera­
tions of cut-in notes 
Various divisions and 
characteristics of tabular 
forms 
Application of odd measure 
in tabular composition 
Advantages of work and 
twist methods with tabular 
forms 
Functions of leaders in 
programs and tabular forms 
Standards of business 
card composition and 
display 
Standards of letterhead 
composition and display 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign.}. 
No.. ' 

RELATED INFORIVIATION: What 
the Uorker Should Know 

80. Set a b i l l - h e a d -
statement 

8 1 . Set envelope corner card 

82. Set calendar 

83 . Set t i c k e t 

84. Set program 

85 . Set menu 

86. Se t cover and t i t l e 
page 

87* Se t informal bookle t 

88 . Se t advert isement 

89. Plan composition for 
book 

I 14 

14 

14 

.1 14 
I 
: 14 
i 

1 14 
i 
! 14 

I 
: 14 

I 1 4 
i 
1 
! 14 
1 

I 14 

14 

14 

80. Standards of b i l l - h e a d -
s ta tement composition and 
d i sp l ay 

8 1 . Standards for envelope 
composition and d i sp l ay 

82 . V e r t i c a l alignment of 
type and f igures 

83 . Standards for t i c k e t com­
pos i t ion and d i sp lay 

84. Standards for program com­
pos i t i on and d i sp lay 

85 . Standards for menu com­
p o s i t i o n and d i sp l ay 

86. Standards for cover and 
t i t l e page.composition and 
d i sp lay . • .', •,., 

87. Standards for book le t com­
pos i t i on and dis 'play 

88 . Standards for a d v e r t i s e ­
ment composition and d i s ­
play 

89 . L e g i b i l i t y of type 'faces 
for books 

90 . Proper order of con ten t s 
of book 

9 1 . Technique of f igur ing ems 
of type for paging 

92 . Appl icat ion of color t o 
p r i n t i n g 

Lock-Up and Imposit ion 

9 3 . Pos i t ion form for lock­
up 

95 . Place fu rn i tu re for 
lock-up 

97. Place quoins for lock-up 

98 . Make pre l iminary t e s t on 
lock-up 

t o o ; Make f i n a l lock-up of 
form 

101. Handle s tanding forms 

15 

15 

15 

15 

15 

15 

15 
15 

15 

9 3 . Basic f ac to r s involved f.n 
pos i t i on ing form 

94. C h a r a c t e r i s t i c s of wood/ 
r e g i e t / a n d metal f u r n i t u r e 

95 . . D i f fe ren t methods of lock­
up • 

96 . Disadvantages of pyramid 
lock-up 

97 . Types of quoins and quoin 
keys? t h e i r pos i t i on and 
use 

98 . Methods of t e s t i n g for 
" l i f t " and "spr ing" 

99 . Methods of planning forms 
100. Proper order of•16cking 

quoins 
101. Methods of handl ing and 

s t o r i n g forms 
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JOB TRAININGS What t he 
Worker Should Be Able t o Do 

'Asipign.j 
; N o . i 

RELATED INFORMATION: What 
the Worker Should Know 

102 . Unlock form 
103 . Break up form 

104. Lock up form fo r work 
and t u r n run 

105 . Lock up form for s h e e t -
v/ise run 

106. Lock up r u l e b o r d e r 

107. Impose form fo r two-
page lock-up 

108. Lock up form for two-
c o l o r run 

109. Impose form fo r f o u r -
page lock-up 

110. Impose form for e i g h t -
page lock -up 

15 ; 102. Order o f un lock ing form 
15 ': 103 . Methods of m a t e r i a l 

I s t o r a g e 
15 : 104. Arrangement of forms for 

work and t u r n jobs 
15 ; 105 . Arrangement of forms for 

i s h e e t w i s e run 
15 I 106. Care of m i t e r e d c o r n e r 

i i n l ock -up 
15 i 107 . Arrangement of forms for 

i margin 

15 i 109, Compute allowances for 
•• fold/ guide/ grippers 

and trim 
15 I 110. Function of dummy layouts 

15 : 111. Function of signature 
marks 

Platen Press Operations 

113. Wash platen press 

116. 

117-

119. 
120. 
121. 
122. 

123. 
124. 

Oil platen press and 
motor 
Start platen press 

"Throw off" press 
Stop platen press 
Put on tympan 
Put chase in press 

Position grippers 
Prepare platen 

126. Ink press 

127. Position guide pins 
128. Makeready composed 

forms 

16 112. 

1 16 
16 

16 

16 

j 16 

i 16 

1 

I 

; 17 
17 

17 
17 

17 
17 

17 
17 

! 113. 
> 114. 

1 115. 

! 116. 
t 

! 117. 
1 

t 1 1 8 . 

1 
i 
1 
• 

' 121. 
' 122. 

! 123. 
; 124. 

i 125. 
; 126. 
i 

127. 
128. 

Kinds of presses; their 
advantages and uses 
Methods of washing press 
Care and composition of 
rollers 
Methods of mixing colored 
inks 
Qualities and use of . 
lubricants 
Functions of parts of 
platen press 
Safety precautions to 
observe when working on 
platen presses 

Types of packing 
Precautions when lifting 
and handling forms 
Function of grippers 
Steps in preparation of 
platen 
Purpose of friskets 
Composition/ kinds, colors 
and care of inks 
Kinds of guide pins 
Method of marking out 
and making ready 
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JOB TRAINING: What the i^ssignv 
Worker Should Be Able, to: Do I No. ' 

RELATED INFORMATION: What 
the Uorker Should Know 

138. 
139. 

148. 

149. 

150. 

151 . 
152. 
153. 

17 129. 

130. Makeready for i l l u s t r a 
t i o n s and h a l f - t o n e s 

131 , Feed p laten pres ses 

- i 

17 131. 

133. Maintain even color 

134, Handle fresh printed 
sheets 

136. Remove chase from press 

17 

17 

1132. 

•133. 

17 •134. 

Print two-color job 
Print with numbering 
machine 

140. Perforate sheets 

142. Score sheets 

143. Cut out blanks 

144. Print on ribbons 
145. Print on felt 
146. Print on celluloid 
147. Print on aluminum 

I 1 7 

I 1 7 
I 

i ^̂  
i 

i 1 7 
I 

17 

17 

17 

i 135. 

\ 136. 

il37. 
» 138. 
t 139. 

I 
i 

il40. 

•141. 
i 
; i 4 2 . 
* 

1143. 

Preparation of underlays, 
interlays, and overlays 

Metliods of positioning, 
fanning out and handling 
stock 
Kinds of automatic press-
feeders 
Precautions when regu­
lating ink supply 
Purpose of slip sheeting 

Suiting ink to paper 

Methods in caring for 
and storing forms 
Uses of color in printing 
Value of good register 
Kinds of automatic 
numbering machines? their 
care and use 
Methods of making ready 
for perforating 
Special precautions for 
rollers 
Methods of making ready 
for scoring 
Methods of making ready 
for cutting 

Stockroom and Bindery work 

Care for and handle 
paper stock 
Cut paper 

Handle fresh printed 
sheets 
Job paper • 
Count paper 
Make pads 

154. Side stitch (staple) 

155. Saddle stich (staple) 
156. Run folder 

18 }148. Cautions to be taken in 
paper handling 

18 

18 

18 

18 

18 
18 
18 

149. Kind of paper cutters; 
their care and use 

151. Methods of jogging paper 

153. Kinds of tabbing compounds 
their care and use 

154. Kinds of stapling machines 
their care and use 

156. Methods of folding booklets 
157. Various types of spiral 

bindings 
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JOB TRAINING: What t h e 
Worker Should nt^. Able t o Do 

Ass ign . , RELAa?ED INFORMATION: What 
No. •• t h e Uorker Should Know 

PrintincT P l a t e s 

159. Make line engraving 

160. Make photoengraving 
161. Make stereotype 

162. Make lithographic plate 

19 
19 

19 
19 

19 

19 

19 

158 
159, 

160, 
161, 

I 
162, 

163, 

164, 
I 
t 

Eovi plates print 
Chemical processes in 
platemaking 
How plates produce color 
Methods of duplicating 
type forms 
Principle of offset 
printing 
Principle of gravure 
process 
Principle of photogelatin 
process 

Linecasting Machine Operations 

167. 

168 . 

169 . 

170 . 

1 7 1 . 

20 

20 

Start linecasting 
machine 
Stop linecasting 
machine 
Position control lever 
to "off" position 
Position control lever 
to normal (neutral) 
operating position 
Position control lever 
to re-casting position 

165. 

166. 

172. 

173. 

174. 

175. 
176. 

180. 

181. 

Prepare keyboard for j 
operation 
Prepare magazine for •' 
operation 
Change magazine with 
raising and lowering 
mechanism 
Change magazine by 
Finger the key board 

Set assembler slide to 
measure 
Set delivery slide to 
measure 

21 

21 

21 

21 
21 
21 

21 
21 
21 

21 

21 

t 172. 
i 

1 173. 
• 
* 
174. 

» 

• 175. 
; 176. 
177. 

178. 
179. 
180. 

181. 

182. 

Kinds of linecasting and 
typecasting machines 
Linotype mechanism 
functions 

Methods of locking key­
board 
Method of checking maga­
zine for contents 
Method of raising and 
lowering magazine 

Method of locking magazine 
Lay of keyboard 
Position of fingers on 
keyboard 
Use of "touch system" 
Function of keyboard 
Steps in setting machine 
to measure 
Steps in setting delivery 
slide 
Function of vise 
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JOB TRAIlTINGs Vfh^t the Tissigh 
Worker Should B6 Able to Do . Ho. • 

REIAT:::D INFORMATION: what 
the T'Torker Shpu Id.. Know .. ^ . 

183« Set locking block t o 
measure 

185. Set f i r s t e l eva to r . j aw 
l i ne s top 

187. Se t assembling e l eva to r 
duplex r a i l 

188. Set " f lap" ( t w o - l e t t e r 
attachment) 

189. J u s t i f y l i n e in as~ 
seitibling e l eva to r 

196. Release spaceband 

197. Return spacebands to 
spaceband box 

199. Back up machine 

204. P u l l out mold d isk 
wheel 

205. Remove mold 

206. Clean mold 

207. 
208, 

210, 

Replace mold 
Set liners in mold 

Position the mold for 
its normal casting 
operations 

21 

21 ' 

21 

21 

21 

21 

212, Clean mouth piece 

21 
21 
21 
21 
21 

21 

21 

21 

22 

22 

22 

22 
22 

22 

22 

22 

22 

22 

22 

22 
22 

183.. Function of locking jaw 

184. Function of first 
elevator cam 

185. Steps in setting first 
elevator jaw 

186. Function of first 
e leva tor 

187. Function of duplex rail 

188. Various adjustments and 
uses of "flap" 

190. Function of matrices 
191. Function of spaceband 
192. Kinds of spacebands 
193. Parts of spacebands 
194. Allov/ance for spaceband 

in justification 
195. Function of justification 

lever 
196. i'unction of spaceband 

pa\-rl lever 
197. Parts of spaceband box 

6.'$98. Function of mold, disk 

200. ^unction of locking stud 
. blocks 

201. Position of linecasting 
control lever 

202. Function of driving clutch 
203. Position of.mold disk cam 

•lever 
204. Position of mold disk 

wheel 
205. Kinds of molds; their 

functions, care^ and uses 
206. Materials used in clean­

ing mold 

. 208. Function of liners; their 
sizes/ care/ and use 

209. Positioning liners in 
molds 

210. Importance of aligning 
mold disk bevel pinions 
to disk 

211. Location of timing marks 
212. Parts of mouth piece 
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JOB TRAINING: What t h e 
Worker Should Be Able t o Do 

A s s i g n . RELATED INFORMATION: What 
' N o . • t he Worker Should Know 

214, Check t r i m k n i v e s fo r 
type h i g h t r i m 

216. Check ejector blade for 
size 

219. 

220. 

221. 

223. 

Clean face and back of ? 
mold disk and mold 
Clean back and front 
mold disk wiper 
Replace and position 
the mold casting disk 

Return machine to normal 
casting position 

225. Lock up vise 

227. Set knife blocks for 
measure 

230. Recheck assembly, 
delivery/ and casting 
mechanism before first 

:. j;. • line is set in 

231. Send in assembled lines 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 
22 

22 

22 

22 

22 

22 
22 
22 

213. 

•• 214. 

, 215. 

216. 

217. 

218. 

:' 219. 

220. 

! 221. 
1 

;. 222. 
' 223. 

: 224. 

: 225. 

226. 

227. 

228. 
229. 
230. 

23 

Function/ care, and uses 
of mouth piece 
Function of back knives 

Methods of removing burrs 
from back knives 
Action of Universal 
ejector blade selector 
Alignment of ejector 
blade through mold 
Manual method of changing 
ejector blade 
Importance of good main­
tenance of mold disk wheel 
Function of mold disk 
wipers 
Functions of mold disk 
bevel pinion gear 
Timing mold disk wheel 
Precautions in alignment 
of second elevator 
Precautions in ure of 
linecasting control lever 
Steps in final check-up 
and positioning of casting 
disk after a complete 
change over 
Functions of vise auto­
matic 
Universal knife block 

Function of knife wiper 
Old style knife block 
Functions of first eleva­
tor cam, distributor 
shifter cam/ mold turning 
cam/ vise closing cam^ 
justification cam, pot 
pump cam/ mold cam and 
driving gear, delivery a>nd 
elevator and transfer caio 

231. Function of assembling el--
evator/ delivery slide/ 
first elevator, vise jaws, 
justification mechanism, 
mold casting disk/ mold/ 
ejector blade/ knife block, 
galley and slug lever/ 
first horizontal transfer/ 
second horizontal/ single 
distributor/ distributor 
clutch/ clutch assembly/ 
and cam actions 
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JOB TRAINING: What the i i s s i g s , 
Worker Should Be Able t o Do iJo. the'rrorker SbosliS 3feoy 

232. Return t i g h t l i n e t o 
assembling e l e v a t o r 

233- S e t up machine fbr 
c a s t i n g border m a t e r i a l s 

234 . I n s e r t Borde'- s l i d e s 
i n block 

235 . Cast borders 
236. Dump g a l l e y 
237. Replace galley 

239. Release stuck matrix 
in magazine 

240. Clean out jaw of 
matrices in assembling 
entrance 

244. Clean out distributor 
stoppage 

245. Change matrix selector 

246. Back up distributor 
screws 

248. Change magazine 

250. Store magazines 
251. Clean well and well 

holes 

256- Clean plunger 

23 

23 

24 

24 

2 3 7 . 

2 3 8 . 
2 3 9 . 

240 . 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

241 

242 

243 

244 

245 

246 

247 

249 

250 

252 

253 

254-

24 
24 
24 
24 

255 
256 
257 
258 

FJ2i2ctitn o f i^arloas 
^ i l e y s 
J^QQCtion o f s l isg IS'^TST 
Kinds o f msgaziises; -OseSjr 
care aisd u ^ 
F^sBction o f s t a r i^srssl 

J^ssctiQn o f 3iatr±x 
d o l i i ^ r y l ^ l t 
'"/A^sctiasi o f I d l e r sad 
dri.i?2J3g p ^ i i s y 
Fssnction o f c h s t s f i n g e r 
aud p l s t s gizide extssslcan 
5t23sctiQn o f se^casd lasri-" 
zoaatal t r a n s f e r 
l^mctioa o f s i s g l s d i s t r i . -
bi2tor, box* asd :&sat d i s ~ 
tii2g32isber 
F^jsscticai o f dlstribtatssr 
chests 
SfetSjod o f stak-cing d i s t r i ' 
"imt^ar a f t s r c learl iag o f 
sto^sage 

Sa:fetY prec3Qti05is t o l e 
o l^er^sd lia cSsagissg 
isgasiaae 
St^srags o f ssagazinas 

jfelutsiaance o f I^inot^ps 
ssetal p o t 
l ^ r i c o s c b a r a c t s r l s t i c s 
o f a r t i f i c i a l gas* x a t e r a l 
gas* aBd IssrcsssBS p o t s 
•^riOES cbars 'Ctsr i s t i c s 
o f e l e c t r i c p o t s ard 
thenisostat 
5^2iaction o f "Oaroat 
Parts o f p o t pomp plsszs^r 
Kalnt^nanc^ o f p l s m ^ r 
C h a r a c t s r l s t i c s o f M s o -
type i s e ta l 
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ret 

259. 
2SD. 

257. 

r??̂ T̂ Tt ZL-rn.t7̂  snx2±r: 

c3mss 

263* -T̂ T̂ xm " ^ ^ s r s r S ^ssi 

264 , 

2 S , 
XDllsr 

:2t 
:2t^ 
124 

:2^ 

12-̂  

2-^ 

2-^-

3 ^ 

:2^ 

IS^L^ 

- ^BB^ 

2 S ^ 

.' 2[£Z2D-» 

.| .<^Qbb» 

: Trn-i^ 

•Cv?TlIlHr^ c a r 5 S C ^ aUj? .i ' ^ 

ore ?=;̂ nm? ISD sfisrJr 

ray'L̂  <7?r] zjsr: -tiZSEtm^as 

^ranj i l is i r S g g ^ (lUfr-̂ '-H'iT^Tin 

t i i ^ s s Jitt) T7rig?g^ IS ^S* 

2 ? © . C a s g l l g l 2 S ^ 23E SIlUTiSg 

273« Ifesi,Tp J^fi) J a j ^ s t : 

3 5 
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-SssrgrrnDerrt Covering 
Unit i 

HISTQEr OF PRXigTING 

grxrrir.tngr i s s dYHsmic indnst2:5' , c o n t r i b u t i n g g r e a t l y t o our means 
asf cariimiJivf cactron:, Qriginafcing i n China over t e n c e n t u r i e s a g o , p r i n t ­
ing- tgcfnrfqtigs wezre sdvanced in. Germany/^ making p o s s i b l e t h e f u r t h e r 
^ iSs i sxan: o f hnmsni laKiMrledge. i\s p r i n t e d books , ne^^rspapers, and 
n a r ^ i l e t s werre puifelx^ied i n e v e r i n c r e a s i n g numbers, t h e y p l ayed a 
uJLLd:!. psETir i n tfre s p r e a d i n g a f i d e a s , i n f l u e n c i n g p u b l i c op in ion and 
?f(ffTTg tfre p^ipiOfi t o afefcainra v o i c e i n government . The c o n t r i b u t i o n 
CE£ ffre? pr r in t sd won^ iai tfie grcswrth o f democracy i s so fundamental t h a t 
firssaont a f t f is p r e s s Iras became one o f A m e r i c a ' s "Four Freedoms." 

SJLf^am^ c&a3LIIs3!^d b y r a d i o r motion p i c t u r e s , and t e l e v i s i o n , 
ffrg p r i n t s d . page l ias con t i r a i a lLy h e l d i t s p l a c e a s an i m p o r t a n t means 
(xE S232rr3nging^ infiiEmatiani and p r a v i a i n g a permanent r e c o r d o f human 

S s o n s v&a w iUl c a r r y on t h e t r a d i t i o n s o f t h e p r i n t i n g i n d u s t r y , 
^ou: TKOJL b e i n t £ r ^ | ^ i n e s p l o r i n g t h e p a s t h i s t o r y o f your chosen 
nsm^^ T^f.'? ass igmnpt t : wxUL g i v e you a v a l u a b l e background o f t h e 
k i s t a c j " ^^ p r i n t i n g . 

H. Eiead t i re r e f e r o i c e s l i s t e d be lcw-
2 - î TTgcggg -SIS c j ae s t i ans and t a r n i n t h i s a s s ignment by 

R^FrP^reno^r 

S:. C l s s t o n and PitkiTT,, Ga: iera l P r in t i ng - , p p . 128-130; 139-149; 
3LS2. 

S« SaircS:^ Qraphxc a r t s PracedureSr p p . 1 3 - 2 1 . 
C- Ea>I]c« TT̂ ĝ  g rac r t i ce o f Frinting-,^ p p . 1-12. 

dnHSfcJonss 

T r u e - F a l s e 

n?fr£cLJLQns^ TFte fbl los^ing s t a t e m e n t s a r e e i t h e r -true o r f a l s e . I f 
tfie sLair.angrrt: i s t m s ^ drawr a c i r c l e a round t h e l e t t e r " T . " I f i t 
i s felss«. drsyr a c i r c l e a round "the l e t t e r " F . " 

T W 

TE F 2. 

Iffre ££rst. printed books were attempts to reproduce the 
manuscript: bat̂ ss which had been hand written by scribes 

ISs earliest: printing was done from hand carved wooden 
hUncfkSm 

•F F The Chinese hsi deve loped i n k s f o r p r in - t ing a s e a r l y a s 
4QQ: A J I . „ b n t p r i n t i n g d i d n o t deve lop i n China because 
15re knosdLa^e o f paper-making was l ack ing« 
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T F 
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4. 

5. 

6, 
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The Chinese used ftibvajDle type for ririnting many years 
before Gutenberg's time. 

Papyrus was used as the r^w material for the first paper. 

The first book printjed in English was The. History of Troy, 

England permitted freedom of the press as early as the 
middle 1500*s. 

T F 8. The Oxford University Press has operated continuously 
since 1585. 

T F 9. 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

T F 16. 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

1 7 . 

1 8 . 

1 9 . 

2 0 . 

2 1 . 

2 2 . 

2 3 . 

Because of the printed account of the voyage of Vespucci, 
we live in a country known as America. 

The oldest continuously operating printing establishment 
in America is the Harvard University Press. 

The first printing establishment and the first regularly 
published newspaper originated in what is now the state 
of Massachusetts. 

Printing had moved to what is now Missouri by 1808. 

Prior to 1700 the British government had suppressed two 
attempts to publish newspapers in American colonies. 

For the 25 years it v/as published/ Poor Richard's Almanac 
had an average yearly circulation of 10,000 copies. 

A book published over 150 years ago remains the best 
source book on colonial printing. 

The early printing presses resembled the wine and cheese 
presses of that period. 

Joseph Niepce made the first engraving on metal by photo­
graphic methods. 

Photo-eograviog has beea commercially profitable for 
around 75 years. 

Movable types were first used in Europe around the middle 
of the 1400's. 

The Bible was the first book to be printed in England. 

The carved stone tablets of the Assyrians represent the 
earliest attempt of man to record an important event. 

The twenty-six character alphabet as v/e use it today was 
developed by the Phoenicians. 

Hieroglphics/ a very elaborate system of picture writing, 
was developed by the Assyrians. 
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T P 24. 

T P 25. 

T P 26. 

T P 21r.... 

T P 28. 

T P 29. 

Johann Gutenberg" is gbnerally given credit for the first 
book printed from movable type. 

Uilliam Caxton introduced printing into SUngland. 

VJilliam Caslon is best known for his printed works. 

The first printing in North America was done in Mexico. 

The Freeman's Oath was printed in 1639 and was the first 
rlmaterlal p:\inted in Colonial "America. 

Benjamin Franklin v/as one of the most widely kfiown printers 
of early America. 

.Completion 

Directions; .Fill in the blank(sj in each statement with the word(s) 
required to complete the sentence.̂  correctly. 

1. The printing establishment v/hich has had the longest continuous 
operation in history is the ̂^ 

2. William Caslon made his most notable contribution to the progress 
of printing in the field of "" . 

3. The first printer in the American colonies was _«_____. 

4. The American printing establishment which has the longest period 
of continuous operation is the • «„„.««.« 

5 • The oldest contihuoUisiy published newspaper in America is the 

6. The first regularly published newspaper in America was established 
century* in the opening years of the 

7. The forerunner of the modern printed book was tlie 

8. Gutenberg's first known work v/as the ^_____™_„_____________ 

9. The modern style of type faces was designed by „_____„____„ 

10. The first book printed in the TJestern Hemisphere was published 
in in the year.. • . 

file://p:/inted
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Matching 

Directions; In the right column are descriptive v/ords and phrases, 
and in the left, various words. Match the letters of the item on the 
right with the word(s) on the left by placing the proper letter in 
each blank on the left. 

1. Cuneiform 

2. Egyptian 

3 • Phoenicians 

4. iimerican Indians 

5. Jan de Printere 

A. Books and scrolls v/ere written 
by scribes 

B. Developed Roman .to its finest 
form and beauty 

C. Development of alphabet 

D. Wedge-shaped characters 

_ 6. Churches and monasteries E. Hand carved wooden block in 1417 

.7. Gutenberg 

.8. Pannartz and Sweinheym 

,9. Manutius 

10. Jenson 

II. 

F. Invented Italic type 

G. Papyrus scroll 

H. Originated first Roman type 

I. Genesis of typefaces 

J. Picture writings 

K. First movable metal type 

• > * • 

A. Promoted early French printing 

B. Introduced printing into England 

C« Page from the "Diamond Sutra" 
D. Benjamin Franklin's birthday 

E. Became famous American colonial 
printer 

F. Originated modern-face type 

G. First colonial printer 

H, Began type foundry as a separate 
activity 

Printing Education Week I» Became first printer in 
Pennsylvania 

J , America's f i r s t printer 

K. Became famous English printer 
and type founder 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Caslon 

Caxton 

Garamond 

Tory 

Bodoni 

Eraiiklin 

Bradford 

Cromberger 

Stephen Daye 

Printing Edu 
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Assignment 
Sheet No. 2 

Covering 
Unit 2 

PRINTING AS A VOCATION 

In the printing industry, sometimes called the graphic arts 
industry, there is a great need for well-trained v/orkers. Although 
there exists a vast array of machinery, materials, and appliances 
of the trade, there is a shortage of skilled printers who can use 
this equipment to turn out products of the quality demanded by today's 
consumers of printed materials. 

If one expects to remain in, and advance in, the printing 
industry, it is not adequate merely to know of the existence of job 
openings. The extent of these opportunities, the requirements of 
the various jobs, wage trends, hov/ the field of work compares with 
others in the nation, future expectations of the industry and a 
vast amount of other pertinent information relative to the printing 
industry must also be knov/n. 

In order that you will not fall into the category of uninformed 
workers, this unit is designed to acquaint you v/ith various items of 
factual information which will enable you to become well rounded in 
your knov/ledge of the printing industry as a whole. It is also 
designed to make you aware of the position of the industry in our 
national economy. 

Assignment; 

1. Read the references given below. 
2. Answer the questions and turn in this assignment by 

References: 

A. Cleeton and Pitkin, General Printing, pp. xi-xiv, 13-16, 184— 
B. Karch, Graphic Arts Procedures, pp. 337-353. 188. 
P. Pollack, Printing; Careers and Opportunities for You, 

pp. 13-39. 

Questions: 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T P 1. Printing is the fourth largest industry in the United 
States in terms of the number of establishments. 

T Jr 

T P 

Most printing craftsmen are employed by newspapers. 

Printing employment tends to be less affected by declines 
in general business activity than employment in manufactur­
ing as a whole. 
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T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

4. 
• 

5 . 

6 . 

7 , 

8 . 

T P 
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Printing ^s a seaedzî i *i6dtt̂ ation» 

One of the primary disadvantages of employment in the 
printing industry is forced retirement at an early age 
due to the nature of the work. 

Most printing craftsmen are members of trade unions* 

Pew technological changes are expected in printing 
processes within the next twenty-five years. 

In the past/ technological advancements in the printing 
industry have caused a decrease in the number of people 
employed in the industry. 

The training of workers has kept pace with the eimployment 
demands of the printing industry. 

The majority of workers in the printing industry are women. 

The purposes of printing is to record messages on paper 
or other surfaces. 

Printing has a broader context than graphic arts. 

The proportion of skilled workers to other workers in 
printing is about twice that for other industries. 

Unlike other industries, workers in printing establishments 
have not become specialists. 

The copyholder holds the copy so the proofreader can mark 
any corrections. 

A worker familiar with platen and job cylinder presses 
should be able to enter any of the printing fields as a 
pressman without further experience or training. 

The majority of men employed in the printing industry 
perform jobs requiring little or no special skill. 

In 1950/ over 65/000 persons employed in the printing 
industry were under twenty years of age. 

The supply of professionally qualified personnel for the 
printing industry falls far short of the demand* 

Printing is a stable industry. 

Too many apprentices are being trained for the printing 
industry. 

T P 22. The graphic arts industry has many small establishments. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

P 

F 

P 

P 

P 

10 . 

1 1 . 

1 2 , 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

2 0 . 

2 1 . 
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T P 25o 

T P 26o 

26 

T F 23, In general/ graphic arts work is clean. 

T P 24. In order to impressia prospective employer, the printing 
school graduate should claim to be able to perform all 
of the skills of the trade, regardless of his actual 
ability to do these tilings. 

Most employers are satisfied with a job well done regardless 
of the time taken to complete the job. 

The minimum requirements for a compositor is the completion 
of a five-year apprenticeship as a hand.compositor or the 
equivalent. 

The proofreader must have a thorough knowledge of the 
English language. 

Pressroom positions require a thorough knowledge of the 
mechanics of the press operated. 

Photoengravers never perform all of tlie operations 
required in making letterpress original plates. 

Lithographic artists perform the work of dot etching, 
Ben Day, tusching, .and opaqqing. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The term of apprenticeship in printing is generally from 
to years and must be supplemented by courses of study 

T P 27. 

T P 28. 

T F 

T P 

29. 

30. 

amounting to a minimum of hours for each year of training 

2. The tx̂ro largest printing centers in the United States, are 
and 

3. 

4. 

Printing plants that employ such workers as photographers, 
strippers, printers, tint layers, artists, etchers, finishers, 
and proofers are known as ^ • plants. 

The greatest number of men v/orkers in the specialized printing 
crafts are _______ _____ • or . 

5. Normally, the printing industry has oyer 
»«..—̂  apprentices in training. 

6. Graphic arts workers number about 
United States. 

in the 

7. The sets type and assembles the products of 
type composing machines into pages for books, newspapers, and 
commercial printing of all kinds. 
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8. The „•,, dtaws ahd v/rites exact typo­
graphic specification^ ho pcfeile for the other workers in the 
shop. 

9. The minimum requirements for a.linotype operator include the 
completion of a apprenticeship in a 
composing room, including .̂ as a lino­
type operator or completion of a school course in 

and . 

Listing 

Directions; List the items called for in each of the following 
statements. Select your answers carefully. 

1. Three methods of entering the printing industry are: 

(A) • 

(B) 

(C) 

2. The composing room jobs are: 

(A) 

(B) 

(C) 

(D) 

The jobs in letter press are: 

(A) (D) 

(B) (B) 

(C) 

The major f ie lds of offset-tlVAogxaphlc tasks are in: 

(A) (C) 

(B) (D) 
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The professional positions are 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Graduates of vocational and printing schools generally secure 
employment by: 

(1) 

(2) 

(3) 

(4) 
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i^ssignment 
Sheet No.3 

Covering 
Unit 3 

ACCIDENT AHD IISALOM HAZARDS 

Considered as a general group/ printers usually enjoy good health 
Government surveys have shown that long and continuous employment 
in the printing trades is compatible with reasonably good health. 

You who have elected to work in the printing industry, and who 
will work in the printing shops should realize that accident and 
health hazards are found in the printing industry as in any other 
major production industry. Because these conditions do exist, the 
hazards, their results, and means of prevention must be known in 
order to provide a background of knowledge about the particularly 
dangerous machines, and personal conduct necessary to prevent injury 
or illness. 

A careful study of the references assigned in this unit will 
provide information necessary to aid in accident prevention, and 
develop an attitude which will enable you to protect your personal 
health. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions and turn in this assignment by 

References 

B. Karch, Graphic Arts Procedures, pp. 273-274. 
I. Information Sheet No. 1. 

puestions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "P." 

T P 1. A worker in the printing trades must expect to work around 
numerous accident and health hazards v/hich cannot be 
corrected or prevented. 

T P 2. 

T P 

T P 

3. 

Long neckties and loose clothing constitute a serious 
hazard around moving machinery. 

Because individuals do similar tasks in different ways, 
it is advisable to lift all forms, light and heavy, alone 

4. Because it lies flat, paper on the workroom floor presents 
an insignificant accident hazard. 
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T P 5 . Machinery mt^st i>e o i l ed or "wlpe^ ^i^iiis i s o^eratican. 

T P 6 . I.^en l i f t i n g , the leg nmscles , BOt t he abaomiis i mssc les , 
should be used . 

T *̂  7 . Talking t o a beg-'niaing p re s s : ^ede r shcald Ihe p n ^ i i b i t s d , 
h u t s tanding Isehind hisn t o ig^tdlu laiss a t i^ork can do sao 
hairm. 

T P 8 . Oil should be k e p t tm t he woxkroms. f loor a t a l l »-5?T -̂̂  i s 
the i n t e r e s t o f sa:fetv. 

T F Q 

T F 10. 

Jin open kn i f e can 1^ sa:fely « s r r i e d i n a ^sssr^fer's pocsret 
so long as the poii>t of t he ISIB^B i s dc^m. 

I f a s h e e t s^'^^s from t h e p l a t e n ^^^en hand feeding a p r e s s , 
the opera tor should qui.c3cly reac3a int© the isress t o reeons r 
i t . 

T P 11 o T?restling and horseplay i n t he p l a n t shc^Id i s a S s o l e t s l y 
p r o h i b i t e d . 

T P 12. 7^11 work a r ea s should rec^i\?e a prc^ser ssaosnt o f l l l t amiss -
tion# b u t t h i s i s impossible because t i s g l a r e casno t be 
c o n t r o l l e d . 

T P 13. Skin infections can result tram 
cleaning purposes. 

use o r 233r 

T F 14. !I5ie l a c ^ of d u s t d x a t r o l w i th in t l is ^sorkro25s 33ay csisss 
d i seases of t he r e s p i r a t o r y system. 

T P IS- To avoid being burned, p i g s of s i^ ta l laay be p i t ched Intsj 
the p o t : ^ r m e l t i n g . 

T P 16. Once they have been adjus-t^d, aiatcnietlc s t c j s iseed iKJt 
be checked fer adjustsssnt-

T P 17. Cleaning l i q u i d s laay be s t a r e d In tl:® liToarkroiam. 

T P 18 . ^ e worker who smokes ^^shile a t ipork sbould n o t is^ar a 
c e l l u l o i d e ^ s h a d e . 

T P 19 . ^ b e r c u l o s i s amy 1^ spread by the use of a 
cup or common t o s ^ I . 

T F 20. S p i t t i n g on the f loo r s of 
of a l l workers . 

p l a n t 1 ^ ^ggo'fiiblted 

T P 21. 

T f 22 

In the composing room, a bel lows shouM 1^ issed t o c l san 
the compartments of tlK2 tyi® c a s e s . 

a headache o r d e l i n g of ^peariness i ^ y 1^ esse o f isae f i r s t 
i n d i c a t i o n s of t h e presence of carbon isnnGside wl-tsals a 
poorly v e n t i l a t e d sht^« 
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T F 23. .̂ •Tfrsi' 'fr 

3P F 2 4 , ^555 -^TTfgg 5 n 3 S x ^ ; ^ 5t£cs ?m7?r.. rr. j s ra: ing 
jszac XG: iSss 3±3£aro:^^ 

^ m TiluBisiirs T?hTw:̂ lr. 5 s cxi^si^S s i ^rrg .rrTi."n.'rggw 

r S n g t r ~ .-T-rr̂ -•• Cfglg 

T F 2 7 , lin rrHTHŷ gasF -̂ f ^ t y a t - C l i l l t ^ ^ S 

^ P 29, 

^ P 31, 

: n s t̂aOiTsfasLL OSS if?^? s n i s r c ^ E i : 

î SSXS "255BS •gSSr̂ rg;.-? i n s ]j33ser osj^s^^ a?:?ifr;";''' ;j rsv s 
J2: a s ^ a m -

^ F 3 2 , 

!r F 3 3 -

1* P 3 4 , 

^ S 3 S r 3T2K?^ T̂ tlTSnTTT̂  3 S CdEt 35^ fi?gg?s=: o i r TSS: m: H^ZDCSSSi* 

l^rTg- ^Tgg'^l 3 a i s s 3 e 2 ^ 3C3t a s UiiAnr îaiu] t i s : ^ r ^ s s e z E : ,̂-'Tî iV!:r.-''iii£. 

C22r J3SX2E^ r??frr^,^' rdlL 

Aif!i;»ritr?I '̂trJfnn. 

crTTBtrTf^^t^xnr 

s = 35Xi :z3j x h e ^ . ^ 1 il31 g r̂riffT' S C S C r S S r c : A-Ll'^l "saisxtsj 

2Ssss"t±S2^S s n a g g l e s "SD 
y^'Tliffi-ftCs 3sxr ra^Z-tr ^:3im. 

T.f .Tggp a s E trc: 

n r 
I33S1 3: 

X issaaa t a s assp cnz czi 
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Ma te l l ing ' 

ni£raErfcE.Qngg Tn. tfrff r i L ^ t calnmn a re descr ip t i 'ye words and phrases 
^m. im tfte l e f t TTaricjns wcords. Ha td t t he l e t t e r s of the i tems on 
tSe rxmrt p;±.tiL -dte woirds cm tiie l e f t 137 ^"Laclnq the proper l e t t e r 
iiiE ^scS: TrT̂ m'î  on -Sie l e f t . 

1- Tr3Lp:pxn!5- ami fellxng 

2 . Sstfs rFndi s ^ r tiriinmers 

3 - F ^ e r caLCie-'gs 

4 . ncESt: 

5 - E^3i grrff^caiing-

7. 1̂ ] 

a. 

wi-tin waarfenoi 

fam.giie 

9« Blatsm g3zggses 

A. Colic* heart and kidney dis-" 
eases, death 

B« Loss of fingers or hand 

C. Cuts, rupturer strains 

D» Bruises or broken bones 

S. Getting caught in rollers and 
belts 

F. Bums and mangled hands 

G. Ill health 

H- Skin infection* dizziness, 
headaches 

I. Bums 

J . Crushed f ingers or hands 

K. Mang-led bands and eye injiijries 

Ii . Resp i ra to ry d i s e a s e s 

»L* G s t t i n g ou t of tJ-ma with 
machines 
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Information 
Sheet No« 1 

iiCCIDENT î ND HEALTH HAZARDS 

l?his information sheet will present certain accident and health 
hazards as well as their ultimate results and means of prevention. 

Accident Hazards 

giafcen Presses? Careless press feeding can result in crushed 
haTids or fingers. To prevent injury insta I proper guards? do not 
try to feed very small or odd-shaped sheets. Do not reach for falling 
sheets« 

Cylinder and Rotary Presses; Crushed or cut hands or feet re-* 
suit from carelessness when using these machines. To eliminate injur­
ies.- guard all hand and foot hazards? get aid when removing and re­
placing rollers 6 

Sav7 and Saw Tringners^ Mangled hands can result from contact 
i^tth the moving Isladê  or eye injuries can rasuit from the eyes feeing 
struck hy metal pieces thrown by the moving blade» To prevent hand 
injuries from saws and trimmers* use guards and work holders at all 
times, 'To prevent eye injuries, wear goggles whenever operating saws 
and saw trimmers. 

Composing Machines; With careless and improper adjustments com­
posing machines can cause burns snd mangled hands« To prevent such 
injuires, see that all automatic stop-s are adjusted and work correctly? 
do not throw pigs of metal into pot? guard molds* gears, and belts» 

Paper Cutters; ô hese machines c&n cause the loss of cne or more 
fingers or a hand* To prevent these losses^ work alone when cutting 
paper? do not catch scrap as it comes from the knifeo See that non­
repeating devices work properly. 

Slug Cutters and MiteringMachines? Although these machines 
are hand operated* their use can result An crushed-r torn or cut fingers 
or hands. Safety demands that great care be taken when using un­
guarded machines. When guards are provided/ they should be used. 

Unguarded Belts and Gears; To avoid being caught and injured 
by these means of power transmission,- see that all belt and gear ha­
zards are well guarded» 

Staplersy Stitchers:r and Cornering Machines? These machines can 
cause crushed fingers or hands» To avoid such injury/ install guards 
where possible and take care when operating« 

Trlppa.ng and Falling; Painful bruise.«, are a frequent result of 
this hasard, with broken bones or other serious injuries possible from 
falling against or into machiriery* The prevention of these ir:juries 
requires all type cases to be closed when not in use, Trouser cuffs 
should be rolled inside* 
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Folding Machines; The greatest hazard with this machine is 
getting caught in rollers or belt^. The prevention of these injuries 
demands that guards be placed at danger points» 

Fire: From this hazard, burns are the usual result. To prevent 
fires and the subsequent injuries, use safety cans for benzine, 
gasoline and kerosene? do not keep stores of inflammable liquids in 
the workroom. Do not use a celluloid eyeshade if smoking on the job 
is permitted. 

Paper Handlings. From this activity paper cuts, .ruptures, and 
strains are possible results* To avoid strains and ruptures, do not 
lift excessively heavy loads. When paper cuts occur, they should be 
properly treated to prevent infection. 

Plate Handling; Cuts on the hands are the usual result from the 
careless handling of plates. To prevent these cuts, take care vihen 
removing plates from the patent base? however, if they do occur, treat 
the cuts to prevent infection. 

Horseplays Childish actions are extremely undesirable in a plant 
employing men and usually result in falls against workmen who are 
operating machines, or failing against or into the machine themselves. 
Horseplay can be prevented by refraining from wrestling or engaging 
in other play. 

Talking with Machine Operators; The most serious result is 
usually to the machine operator who runs the risk of serious hand 
injuries if the conversation causes him to get out of time with the 
machineo To eliminate this hazard, do not talk to machine operators. 

Press-Feeding Difficult Jobs; This is closely akin to the 
injuries whicih result from careless platen press operation- crushed 
hands or fingers. The prevention of these, injuries requires that 
narrow, long jobs be run two or more up; and no reaching through 
the press to save a fallen sheet. 

Static Electricity; The flinch from a static electricity charge, 
or the "stickiness" of charged sheets can cause a loss of timing 
when prsssfeeding and can cause crushed hands ;or fingers. These 
injuries can be prevented by not attempting to pressfeed electrically 
charged sheets by hand. 

Unauthorized Use of Machines; The variety of injuries resulting 
from the unauthorized use of machinery and equipment is too enormous 
to make a specific list of them. In order to avoid injuries from 
this source, all workers should heed the danger signs posted to 
indicate those machines which require special instruction for their 
operation, and refrain from operating those machines, until given 
the proper instruction in their use .or fDeration. 

Health Hazards 

Lead Poisoning; Depending upon the amount and length of exposure 
this hazard may manifest itself in any one or more of the following 
ways colic, constipation, paralysis, disease of the heart, blood 
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vessels, and kidneys, insanity or de^th. To piffeVent lead poisoning/ 
the fblicwing precautions should be taken: do not create lead dust 
by splashing pigs in the metal pot; keep pieces of type from the 
mouth? avoid dry sweeping; do not eat in the workroom; wash hands' 
before eating; clean nails frequently; and do not chew or smoke while 
working, 

Improper Ventilation: This hazard is especially dangerous during 
the winter months when windows and doors are kept closed against the 
cold. The results of improper ventilation are fatigue, weakening of 
body resistance, poisoning from gas and fumes. To prevent this 
hazard all fumes and gases should be piped from the shop. 

Carbon Monoxides ohis hazard results from improper ventilation 
and causes headaches^ dullness, lassitude, nervousness, insomnia, 
digestive ailments, and posribly death. Proper ventilation and the 
piping of fumes and gases from the shop will remove this hazard. 

.«. »_». « 

T-gbsrculosis; The result of this hazard is general sickness, and 
possible death. To offset the effects of this hazard, do not use a 
common drinking cup or towal; prohibit spitting on the floor; exercise 
in open air and in sunlight; have good ventilation in the workroom. 

Benzineg Oliis cleaning fluid is highly volatile, and therefore 
can present hazards both as a liquid and a gas, causing skin infections, 
faintness, dizziness, headaches, and vomiting. To prevent these 
conditions, proper ventilation should be provided, use gloves when 
cleaning presses, and provide adequate washing facilities. Also, 
see fire discussed previously for the fire hazards of benzine. 

Cleaning Mixtures; The use of cleaning solutions with anilin 
oil bases can catsse convulsions and death. If these cleaning mixtures 
are used* gloves should be worn, proper ventilation provided, and the 
user should avoid spiasMng the mixture on hands or clothing. 

Poor Blood Circulation; The result of this condition is general 
ill healthŝ  Exercise in sunshine and open air after working hours 
will usually correct this condition. 

Bad Lighting: Improper lighting causes impaired eyesight, whic?i 
can be prevented by the amount of illumination, shaded and located 
to prevent glare. 

Unclean V?ipinq Cloths; The skin infections caused by the use of 
unclean wiping rags can be eliminated by the use of sterilized xî iping 
cloths© Local laundries usually provide a towel and wiping cloth ser­
vice for those establishments requesting this service. There are also 
towel services located in larger cities which also offer this service. 

Fatigue; The ill health caused by fatigue can be eliminated by 
proper rest. 

Dust; The inhalation of dust results in diseases of the respir­
atory system. These diseases may be prevented by eliminating dust from 
the workroom, by prohibiting dry sweeping, by cleaning pot plungers 
outside the plant* and by prohibiting the use of a beixowsoto'.clean 
type cases while the cases are tn the workroom. 
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l^ssignment 
Sheet No, 4 

Covering 
Unit 4 

THE CALIFORNIA JOB CASE 

i In the five hundred years that movable type has been in use, 
I numerous systems and containers for type storage have been developuwt. 
'Although applying some of the terminology of earlier systems, the 
• jCalifornia Job Case is in this country, the most widely used container 
for storing.type at the present time. 

These cases are unique in that none of the individual compartments 
or "boxes" are marked to identify the characters they contain* The 
compositor must rely wholly upon hi$ memory to determine the location 
of specific "boxes" when selecting or distributing type characters. 
Because of this, it is necessary for the beginner to develop a compleite. 
knowledge of the location of the various typ^ characters within the 
job case. 

This assignment will provide you with an opportunity to extend 
your knowledge of the. printing industry, by learning the location of 
the various type characters in the California Job Case. 

Assignment; 

1. Read the references listed below. 
2. Draw, freehand, three plans of the California Job Case. Learn 

the location of the various characters by the method described 
on page 23 of reference A. Use the lay of the case shown in 
Pig. 8-A of reference A, Submit the third sheet to your 
coordinator for use in checking your knowledge of the lay of 
the case. 

3. Ansfe'er the questions, complete item 2 above, and turn in 
this assignment by • . 

>efer-encess 

A. Cleeton and Pitkin, General %^ntina. pp. 22-23, 
B. Karch, Graph^ic Arts Procedures, pp. 129-130. 
C. Polk, The Practice of Pri^tina, pp, 26-30, 

Questions; 

True-False 

Directionss ô he following statements are either true or false. If 
the statement is true, draw a circle around the letter "T," If it 
is false, draw a circle around the letter "F." 

T F 1, Font is the term used to designate an assortment of one size 
and face b£ type. 

T F 2. The "lay of the case" refers to the position of the type 
case on the work bank. 
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T P 3* A "dirty*' type case is one which has many pieces of broken 
type In its compartments. 

4. TThen learning the position of the various characters in the 
case, the position of the fractions, commercial signs, etc., 
should be learned first. 

5. 

6. 

T P 7. 

A "pied" type case and a "dirty" type case are the same. 

The New York Job Case and News Cases are used in some 
printing plants. 

The California Job Case is made after the pattern of News 
Cases• 

T P 8. 

T. 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

P 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

T P 17. 

The letters J and U v/ere added to the alphabet after type 
cases were designed. 

The upper News Case held only large capitals. 

News Cases were used in pairs. 

The California Job Case occupies a space 32 3/16 x 16 5/8 x 
1 1/16 inches, and holds approximately twenty pounds of 
type. 

The California Job Case is divided into compartments of 
equal size. 

The lower News Case contains both lower case characters and 
small capitals. 

The largest compartment in the California Job Case contains 
the most frequently used type character. 

The California Job Case is a triple case. 

The numerals in the California Job Case are placed out of 
sequence• 

The capitals in the California Job Case are placed in 
sequence. 

T P 18. For storing ordinary type, the California Job Case is almost 
universally used. 

T P 19. It is customary to place type made only in upper-case into 
what is termed an "all cap case." 

T P 20. New schemes must be learned for each nev/ typ̂ * case used. 
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Sequence 

Directions; The lists which follow are the steps involved in perform­
ing certain jobs. Indicate the order recommended in your references 
by placing the proper number ift the blanks at the left. 

1. Steps of procedure to follow when learning the "lay of the case." 

A. Locate the lower case letters of the alphabet several times. 

B. Learn the location of the capitals, 

C. Take a blank diagram and mark the spaces from memory. 

D. Draw a diagram of the California Job Case. 

E. Leairn the location of the figure. 

.P. Lea:̂ n the location of the punctuation marks, special diaracters 
and .spaces. 

1 
G. Markj the letters in their proper area. 
H. Chpck for errors and concentrate on their correction. 

2. Steps o^ procedure to follov; when working with a type case. 

A. Pall out halfv/ay, the case immediately below the desired case 

B. Lqbate the case containing the desired type. 

C. Plcice de'̂ dred. case on work bank 

D. Pull out desired case. 

Completion 

Directionsg Fill in the blank(s) in each statement with the word{s) 
required to.complete the sentence correctly. 

1. The last of the letters to be added to the alphabet were the 
and the . 

2. The time necessary to learn the position of thh various type 
characters within the case should be approximately , 

3. The New York Job Case contains sets of capital 

4. The most frequently used of the letters is the 

5. The letters used least are the 
and „ ^1 
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The following questions refer specifically to the California Job Case 

•6. The capitals are found in the section. 

7. The numerals are found in the section. 

8. The quads are found in the section. 

9. The punctuation marks are found in the 
^̂ __«_ sections. 

and 

10. The l e a s t frequently used lower case l e t t e r s are found in the 
.. sec t ion . 
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Assignment 
Sheet No. 5 

Covering 
Units 8-13 

CHARACTERISTICS OF' TYPE AND SPACES 

One of the earmarks of c^ good v/orker centers around the fact 
that he or she is well infc-r/ned as to the nature of the materials in 
daily use in the indut̂ 'ry. 

Since printers biild their results from a display of type faces 
v/hich are in turn printed into thousands of copies, it is most impor­
tant that each of these type faces be analyzed to the extent that the 
worker will be able to select suitably designed type to carry the 
message to be delivered to the public. 

In this unit you will learn various type faces as well as the 
various types and kinds of spacing material. You will also learn of 
the manner in which these are kept, cared for and used. 

Assignment; 

1, Read the references listed below. 
2. Answer the questions and turn in this assignment by 

References; 

A. Cleeton and Pitkin, General Printing, pp. 19-22. 
C. Polk, The Practice of Printing, pp. 18-25, 31-38, 182-190. 

Questions; 

True-False 

Directions; The follov/ing statements are either true or false. If 
the statement is true, drav; a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. The nick on a piece of type is the depressed area between 
the feet of the type. 

T F 2. The point size of type corresponds to the distance in 
points between the back and the belly of the type. 

T F 3. The very large type used for poster printing is cut from 
wood. 

T F 4. Spaces are shorter than type and have no characters on 
them. 

T F 5. Three 3-em spaces and one em quad occupy the same amount 
of space in a line of type. 

T F 6. Two en quads v/ill occupy the same amount of space in a 
line of type as an em quad. 
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T P 

T P 

T P 

T P 

T P 

T P 

T P 

T P 

T P 

?• Leading refers to the sepairdting of l ines of type by means 
of leads and s lugs . 

8 

T P 16. 

T F 

T P 18, 

T P 19. 

T 

T 

f T 

T 

T 

P 

P 

P 

P 

F 

2 0 . 

2 1 . 

2 2 . 

2 3 . 

2 4 . 

T P 25. 

T P 26. 

T P 27. 

Leads and slugs more than 10 picas long are cut in half-
pica graduations. 

9. Tlie most commonly used leaas are two points thick. 

10. The face of the type serves as the printing surface. 

11. 'iOie beard of a piece of type may be the serif or the 
finishing stroke. 

12. All type in North America is of uniform height/ approxi­
mately 11/12 of an inch or .918 inches, 

13. The nicks on the type body serve only to indicate the 
correct position of the type in composition. 

14. A font of type is an assortment of type, in a single style 
and size, as put up by the type founders. 

15. A type series is made up of the various sizes of any one 
kind of type. 

A type family, is composed of a number of type series bear­
ing the same name and design characteristics, 

17. Body type is more legible than display type and is designed 
to attract the attention of the reader. 

The "em quad" is always the square of the type body, 
regardless of the size of the type. 

A 3-em quad will occupy the same amount of space in a line 
of type as 9 3-em spaces. 

Leads and slugs are stored in the type case. 

Regiets and slugs are made from the same material. 

Modern-face types may be identified by the contrast of 
heavy and light strokes. 

Nicholas Jenson first developed a modern-face type. 

A modern-faced type may be identified by the serifs which 
join the strokes at right angles. 

Oldstyle types are characterized by angular serifs and 
heavy, uniform body elements• 

Text letter types are most legible when set in capitals. 

In the sans-serif types, the letters have no serifs and 
the strokes are of uniform weight. 
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*n BecaasG 0£ che kerns present on tx̂ ript types, they require 
spsclal hajidlir.c;. 

Mvltiple Choi Jc 
Directions; Listed wiv:h ccich oi: thy ijicciLpiete t ^ntences v/hich follow 
are sever?.j r-3spous'~:=;, owe. of ̂ .vhich will complet;3 the statement and 
make it trae. Indicate your choice? by plcci-io- the appropriate letter 
in the blank at th2 left, 

1. Kerned letters refer to (A) sans-serif letters? (B) letters 
with portions of the face extending beyond the body; 
(C) sized letters of any one kind? (D) ̂ .̂rrangement of type 
in a stick. 

2. Groove on a piece of type is the (A) area between lines of 
type; (B) area across belly of piece of type; (c) depressed 
area bstv/een the feet? (D) slanting area from face to 
shoulder. 

3, Sorts are (a) assortments of type within a font; (B) individ­
ual type characters packed separately and usually included 
with each purchase of type? (C) individual type characters 
that may be obtained separately on special order; (D) mixed 
groups cf kerned iex:ter3. 

4. An en quad is (A) one-half the size of one 2-em quad? 
(3) the same sise as three 3-eni spaces? (c) the same width 
as three 3-em spaces; (D) one-half the siz.e of one em quad. 

5. Swash letters refer to (A) uncial letters; (B) sans-serif 
letters? (C) ornamental italic letters; (D) square-serif 
letters. 

Listing 

Directions; List the items called for in each of the following 
statements. Select your answers carefully 

1* Tne parts common to all pieces of type. 

2. 

ih) 

(B) 

(C) 

(D) 

(E) 

(I) 

(G) 

(H) 

(X) 

(J) 

(K) 

(L) 

Types are classified inr.o five groups according to method of 
composition. They are 

(A) 

(B) 

(C) 

(D) 

(E) 

> 
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3. 

4. 

List in order of decreasing sise the spacing material normally 
found in the type case* 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

All type faces may be d iv ided i n t o seven groups 
seven groups . 

L i s t these 

(1) 

(2) 

(3) 

(5) 

(6) 

(7) 

(4) 
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Assignment 
^heet No. 6 

Covering 
Unit 14 

THE PRINTER'S SYSTEM OF MEASUREMENT m 

At one time in the development of measurements, an inch was 
equal to one-eighteenth the length of the human forearm. Later a 
royal decree made an inch equal to the combined lengths of three 
barley-corns. This lack of any definite standard of measurement 
made it necessary that craftsmen adopt some systen. of measurement-
to avoid poor workmanship. In 1878 American type founders adopted 
a uniform standard system for type sizes. 

As you work at the printing trade you will have occasion to use 
the terms which make up this measuring system, both in conversation 
and composition. Until you are completely familiar with these terms, 
you will not be capable of performing the job situation which will 
be presented to you, nor will you be able to discuss the problems 
which will arise. 

In this unit you will learn to use the terms which make up the 
printer's system of measurement, and work out basic^problems with 
which the printer must cope. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions and turn in this assignment by 

References; 

A. Cleeton and Pitkin, General Printing, p. 17. 
B. Karch, Graphic Arts Procedures, p. 125. 
C. Polk, The Practice of Printing, pp. 67-71. 

Questigns; 

True-False 

Directions; The following statements are either true o^ false. If 
the statement is true, drav; a circle around the letter "^,**. If it 
is false, draw a circle around the letter "F." ., 

T 1. Wooden line gauges are preferred by printers because they 
are lighter in weight than brass or steel gauges;^ 

\ 

T F 2. There are two "nonpareils" in one "pica" and six "picas" 
in one inch. 

T F 

T F 

T F 

3. Agate lines are used when setting up newspaper advertise­
ments . 

4. The "pica" is the smallest unit of measure used by printe^ 

5. A "pica" is made up of two "nonpareils." 
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adhere are approximately 72 "picas" to t!ie inchr 

A line of 8~point type set 24 picas wide contains 36 ems 
of type. 

* 

-A line of type set 19 picas wide contains 228 points. 

A line of 6-point type set 24 picas wide contains 24 ems 
of type. 

The number of ems per page can be calculated by multiplying 
the size of type by the number of lines. 

Completion 

Directions; Pill in the blank (s) in each statement v/ith the word(s) 
required to complete the sentence correctly. 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1. A line 2 inches long will equal 

2. One-fourth inch will equal 

nonpareiIs 

points. 

3. A line 5 1/2 inches long will equal . . picas 

4. A good type rule will usually measure up to 

5. The smallest common type is point. 

picas 

T.latchincr 

Directions; In the right column are various terms used in printing 
measurements. Match the letters of th@ items on the right with the 
wordCs) on the left by placing the proper letter in each blank on the 
left. 

, 1. Pica 

. 2. Inch 

_ 3. Page sizes 

.4 . Nonpareil em 

.5. Small pica 

.6. Long Primer 

_ 7. 1000 ems 

.8. 24 picas wide 

.9. 6 points 

.10. Ems per page 

A. 11 points 

B. Inches 

C. 12 points 

D. Unit of calculating printed matter 

E. 24 ems of 12 point 

F. Ems per line x number of lines 

G. 6 points 

H. 48 ems in 24 pica line 

I. 13 inches 

J. 6 points thick 

K. 10 picas 

L. 72 points 
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;ilssigninent 
Sheet No. 7 

Covering 
Units 15-25 

THE PROCESS OF SETTING TYPE 

Although much of the type today is set by machines, the most 
satisfactory way to learn printing thoroughly is to hegin with the 
elementary processes of hand composition and build on this solid 
foundation. In addition to this consideration, many sizes and faces 
of type, as well as special job plans, will always be set by hand. 

Despite the fact that many trades require the use of a large 
number of hand tools, the printer needs but a few to work at this 
trade. The most important of these is the composing stick in which 
single pieces of type are assembled and justified by the compositor. 

Just as the first movable types were carved of wooden blocks, 
so were the first composing sticks also carved of wood» As type size 
became standardized with the progress of the printing industry, the 
composing sticks were also improved until they became an expensive, 
precision hand tool of brass or steel. Modern composing sticks are 
usually made of alloy steel or are plated to prevent rust or corrosion, 

This unit will provide an opportunity for you to acquire inform­
ation concerning the care of the composing stick and its use in 
composition. In connection with the use of the composing stick, you 
will also learn about the process of setting straight matter composi­
tion, and of the typographical considerations involved in the division 
of words. 

Assignments. 

1. Read the references listed below, noting in particular the 
various illustrations. 

2. Answer the questions and turn in this assignment by 

References: 

A. Cleeton and Pitkin, General Printing, pp. 24-34. 
B. Karch, Graphic Arts Procedures, pp. 138-145. 
C. Polk, The Practicê  of Printing, pp. 39-52, 72-84 

Questions: 

True-False 

Directions: The follov/ing statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, drav/ a circle around the letter "F." 

T F 1. The location of the composing stick knee determines the 
width of the composition. 

T F 2. The composing stick is sometimes referred to as a "job 
stick" or merely as a "stick." 
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T F 3. 

T P 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

F T 

T F 

T F 

T F 

T F 

'A. 

T F 5. 

6, 

8. 

10, 

T F 12 

13. 

14. 

15 o 

T F 16, 

The Rouse and micrometer composing sticks require the use 
of metal furniture to set the knee. 

The Rouse composing stick is adjusted to six-point gradua­
tions by means of the half-pica lever. 

The majority of the references prefer the placing of a slug, 
rather than a lead/ in the composing stick before the first 
line of type is set. 

A line is correctly justified when it cannot be removed 
from the stick without releasing the knee. 

Each line of type should be corrected, if necessary, 
before it is justified. 

Insufficient space betiv̂ een words will cause them to run 
together and form "lakes" and "rivers." 

Properly spaced composition will present a uniform tone of 
gray to the eye of the reader. 

"̂  line of type may be perfectly justified, and yet be 
poorly spaced. 

11. When it is necessary to alter the spacing between words, 
"spacing out" is preferable to "spacing in." 

The original spacing in a line of typo may be altered to 
facilitate justification. 

T-Then "quading out," the largest pieces of type are placed 
nearest the punctuation mark. 

Sentences should be separated by two 3-em spaces. 

The comma face and the nick are on the same side of a piece 
of type. 

squared indentions are used to give prominence to a certain 
section of composition. 

17. Indention for poetry consists of having each of the 
rhyming lines indented equally. 

18. The half-diamond type of indention is used to give 
display properties to a section of printed matter. 

19. A square and centered paragraph is indented an equal amount 
on each side. 

T F 20o Letterspacing between lowercase letters is considered 
good form and is desirable due to the improved appearance 
of the composition. 
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T F 21. 

T 

T 

T 
! 
1 1 
i 

i T 

i T 

T 

F 

F 

F 

F 

F 

F 

2 2 , 

2 3 . 

2 4 . 

2 5 . 

2 6 . 

2 7 . 

Regular paragraph indention consists of having the first 
line set full measure and each of the other lines indented 
an equal amount. 

Figures sat in vertical composition should always be 
aligned at the right. 

When setting type, the thumb is used to hold the type 
against the knee of the composing sticks 

The hand which holds the stick should "follow" the hand 
which selects the pieces of type. 

Type shouM always be read in the stick, upside down, and 
from left to right,.. • 

An "out" is a repeated word which should be ren.oved. 

7, Any cf the "four demons" may be identified by holding the 
piece of type with the nick up, and imagining the straight 
stem running in the opposite direction. 

T F 28, 

Fl 

T F 

T F 

29. 

30. 

In spacing of lines, it is more .important to have equal 
spaces between words than it is to vary the spaces so that 
the printed matter appears to have equal spaces. 

When there is no way to avoid dividing a word at the end 
of a line of type, the word may be divided anywhere. 

The word align may be divided between the first and second 
letters. 

T F 31, The indention of a.paragraph 18 picas wide should be one 
em of the type. 

Completion 

Directions; The following spaces and combinations of spaces represent 
divisions of an em quad. Place in the blanks the correct fractional 
and percentage values of the indicated spaces and combinations of 
spaces, 

Fraction of em Per cent of em 

1. 5 em space 

2. 4 em space 

3. 3 em space 

4. 5 em J- 5 em 

5. 5 em + 4 em 

6. en quad 

7. 5 em -J* 3 em 
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7. 5 em -!- 3 em 

8. 3 em + 4 em 

9. 3 em + 3 em 

10, en guad + 5 em 

11, en guad + 4 em 

12, en quad + 3 em 

Listing 

Directions; List the items called for in each of the following 
statements. Select your answer carefully. 

1. The common ligatures found in the type case. 

(A) (D) 

(B) (E) 

(C) 

2. The punctuation marks found in the type case. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

(J) 
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Assignment 
Sheet No. 8 

Covering 
Units 26-30 

THE HANDLING OF TYPE 

Throughout the years in which the printing trade has developed, 
certain practices in the handling of type have become standardized 
through use. Unlike many procedures, only one school of thought has 
been developed regarding these practices indicating the total agree­
ment of past and modern printers as to their desirability. 

To advance in the printing trade it is essential that the 
beginner master the techniques of handling type from the very begin­
ning of his training. Any deviations from standard practice usually 
result in poor workmanship and damage to the equipment in the. shop. 
The manner in which he stands at his work station, removes the 
composed matter from the composing stick, or ties up the form must 
conform to the standard practices of the trade. The manner in which 
beginners master and use these practices will distinguish those who 
are working to advance in the printing trade from those who are just 
v/orking. 

In this unit you will learn some of the standard practices used 
in the handling of type, as well as the names and uses of equipment 
involved in further preparation of composed material for the initial 
inked impression. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions and turn in this assignment by 

References: 

A. Cleeton and Pitkin, General Printing, pp. 35-39. 
B. Karch, Graphic Arts Procedures. pp., 144-147. 
C. Polk, The Practice of Printing, pp. 53-56. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. It is advisable to "dump" the stick only when it is full. 

T F 2. The composing stick may be undamped for the easier removal 
of composed matter. 

T F 3. The majority of the references agree the composed matter 
should not be lifted when being transferred from stick 
to galleyo 



T F 

T ; 

T P 

T P 

T P 

T P 

T P 

T P 

4. TThen quadding out a line, the wider quads and spaces are 
placed next to the punctuation mark. 

5 . 

6» 

7 . 

A "bank" i s a s l an ted or f l a t working surface in the 
composing room, 

rne "a l l ey" i s a s to rage for unused spacing m a t e r i a l . 

A l i n e of type which seems t i g h t when off i t s f e e t w i l l 
become loose when"'put on i t s f e e t . 

8 . The "gal ley" i s the lov/er corner of the bank where type i s 
s to red a f t e r being removed from the s t i c k . 

9 . The make-up g a l l e y i s very ca re fu l ly made and has pica 
graduat ions on i t s s i d e . 

T P lOo A small form may be kep t on i t s f e e t in the ga l l ey by 
inc reas ing i t s s i z e with metal f u r n i t u r e . 

T P 1 1 . Ti7ice around the form v/ith a s t r i n g i s s u f f i c i e n t t o hold 
i t . 

T P 12. TThen tying--up a form, the typing process i s begun a t the 
open corner and ended a t the opposi te co rne r . 

T P 13. 

14. 

15. 

The majority of references agree a knot should be tied in 
the string when a form is tied up. 

Excess string should be cut off the tied form. 

TThen transferring type from the composing stick/ the second 
finger of each hand is placed against the ends of the lines 
of type-

T P 16. Any type form should have a slug at both the head and the 
foot before it is handled. 

T P 17. TThen placing type in tlie galley, the head of the type 
should always be in contact with the head of the galley, 

T P 18, TThen tying up a form, the string will be kept taut if it 
is drawn tightly just prior to passing it around each 
corner• 

T P 19. Type forms, which have been tied, are carried from the 
galley and placed on the stone. 

Completion 

Directions; Fill in the blank(s) in each statement v/ith the word(s) 
required to complete the sentence correctly. 

1. Nearly all type cabinets have a working surface, either flat or 
slanted, called a . 
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*^. T b e should always be placed in one of the lower 
censers of the baxil-c. 

.„*>••*-Slsei. t^e fajnn: has been tied up̂  the excess string is cut off with 
t̂ se srrarp edge of the . 

4. 3i-ssi or junrblei tgpe is referred to ^̂ s . 

5. Tv^ should be placed in the galley with the head of the type 
acaxiEst: the end of the galley. 

Sequence 

DzLregclcss; [̂̂te lists which follow are the steps involved in perform-
irŝ  ct=jL-.;?irp Jobs. Indicate the order recommended in your references 
b̂ - placing- the proper nunibers in the blanks at the left. 

1. The follawing steps are involved in dumping the composing stick. 

-5̂- Flaoe fingers and thumbs in possition for pressing type from 
the sticfe-

H. iS2ve type so- the head of the type engages the head of the 

galley. 

C« allass thunibs to go to the bottom of the stick. 

B. Flac^ galley in position on the bank. 

E- Slide type froEL stick to the bottom of the galley 

F. Set stick against lower edge of galley. 

S- IShile holding the stick against the galley, push the lines 

Ssrward in the stick. 

1. 'Ihe fallowing- steps o£ procedure are involved in tying up a form. 

^- H^irt at. proper comer and vind string clockwise around form. 

B« Place necessary slugs or £umiture around form. 

C. ^ind string around formi a sufficient number of times, 

O. Place h^d o£ fornE against head of galley. 

H« Select strin<g cf adequate length. 

F. Bush string damx to center of the form. 

G. Brsar loop ti^t. 

H. CT2C orf excess string. 
X. Bush a loop between the string and the form 
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Assignment 
Sheet NOo 9 

53 

Covering 
Units 31-45 

PROCESSHJG GOOD PROOFS 

It is a well-known fact that "Pride of fforkiianship" is one of 
the basic factors which motivate the workman to cIe\7elop his ability to 
the highest possible level. One of the advantages printing offers 
a conscientious worker is the comparative ease by v.̂ ich the results 
of his v/orlc may be checked at any step of the job through the medium 
of a printed proof* 

Whether the proof is designed for a simple check by the compositor, 
or as a final sample to be reviev/ed by the foreman of the shop or the 
customer, it is very important that the compositor develop techniques 
leading to correct/ clear, and v/ell-margined proofs. Offset, litho­
graphic, and photo processes also make it imperative that letter-
perfect proofs be struck by tlie compositor. 

In tliis unit you will learn the accepted standards of the printing 
trade in regard to processing proofs, as well as certain techniques 
for the correction and review of proofs. 

Assignment; 

1. Read the references given below. 
2. Ansv7er the questions and t:urn in this assignn^nt by 

Re ferences: 

A. 
B. 
C. 

Questions 

Gleeton and Pitkin, General Printing, pp. 33-47, 51-54, 60-61. 
Karch, Graphic Arts Procedures, pp. 140-150. 
Polk, The Practice of Printing, pp. 57-63. 

True-False 

Direc t i ons ; The following s ta tements arc e i t h e r t rue or f a l s e . I f 
the s ta tement i s t r u e , draw a c i r c l e around the l e t t e r " T . " I f i t 
i s f a l s e , drav/ a c i r c l e around the l e t t e r " F . " 

T F lo A brayer i s used t o remove ink from tiie coEffJosed form. 

T F 2 . Commercial w r i t i n g ink i s used t o take p r o o f s . 

T F 3 . T:hen using the b r a y e r , the lugs p o i n t doim\^rd. 

T F 4» S t r i ng or t h i n spacing m a t e r i a l i s often placed under one 
. .corner of the gai le j* t o ciake i t , l e v e l . 

T F 5 . The ga l l ey s u b s t i t u t e p l a t e i s used vihon the proof i s made 
of a form n o t a g a l l e y . 
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<D F 6. 

k F 7 . 

T F 8. 

T F 9. 

T F 1 0 . 

T F 1 1 . 

T F 1 2 . 

T F 13. 

tti r F 14. 

The brayer is applied to the form from the open cdrnerto 
the closed corner. 

Type high bearers are placed outside the galley to make 
tlie inking of forms for proofing easier. 

A register bar is used to obtain correct margins on proof 
presses not equipped with grippers. 

Proof slurs may be eliminated by using two strings of 
rubber bands to secure the proof paper to the cylinder. 

The type should be cleaned immediately after pulling the 
proof. 

Kerosene is a very good solvent for cleaning the type. 

A type brush with copper wire bristles is used to scrub 
out the counters of the type. 

The type form is washed by wiping with a solvent-dampened 
cloth from open to closed corners. 

The washing process may be hastened by flooding the form 
with solvent. 

It is necessary to replace a line in the stick to make 
corrections, regardless of the kind of correction. 

Corrections which do not affect justification may be made 
in the galley. 

If the "ff" ligature is substituted for two "f" pieces of 
type, the justification is not affected. 

Over-running is the resetting of composed type to permit 
the insertion or elimination of words. 

Re-running is the taking of another proof due to slurring 
on the previous proofs 

A proof "planer" is used to take stone proofs. 

The proof planer may be used as a substitute for the type 
planer. 

Planer or stone proofs are always taken with damp or wet 
paper. 

The proof planer is always laid on the imposing table felt 
side down to prevent its collecting dust particles from the 
air. 

T F 24. The midget planer is used for "pulling proofs" from small 
forms. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

F 

F 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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T F 25. The quality of a stone proof makes it almost impossible 
to distinguish from a proof taken on a proof press. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Spreading the ink on the ink plate by means of the brayer is 
called 

2. 

3. 

4. 

If an accident should occur to equipment or shop personnel/ it 
should be reported immediately to the . 

A proof press equipped with grippers will smash any part of the 
form placed beyond the . 

A plate brush contains two kinds of bristles/ 
bristles and . bristles. 

5, The three most common causes of getting type off its feet are 

and MJVHB««^^>MWV 

Seouence 

Directions: The lists which fol.lov/ are the steps involved in perform­
ing certain jobs. Indicate the order recommended in your references 
by placing tlie proper number in the blanks at the left. 

1. The follov/ing steps are involved when taking a v/et paper stone 
proof v/ith the type in a chase. 

A. Take impression of middle of form 

B. Tighten quoins with fingers 

C. Place proof sheet on form 

D. Ink the form 

E. Unlock quoins 

F. Plane type with type planer 

G. Dampen one side of proof pp̂ êr 

H. Lift sheet by one corner 

I. Take impression of outer edges of form 

J. P.elock form 

K. TJash form 

L. Check proof for slurs (assume proof shov/s none) 
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M a t c h i n g 

Directions; In the right column are descriptive words and phrases, 
and in the left, various words. Match the letters of the items on 
the right with the word(s) on the left by placing the proper letter 
in each blank on the left. 

1. Proof reader 

2o Brayer 

3. Bearers 

4. Grippers 

5. Register bar 

6. Type brush 

7. Plate brush 

8. Gasoline 

9. Proof planer 

10. Type planer 

(midget planer) 

11. Over-run 

12. Proof 

13. Sheet off 

14. Revised proofs 

15. Tweezers 

A. First inked impression 

B. Proof taken after making correction 

C. One who checks proofs for errors 

D. Felt-bottomed planer 

E. Inking device 

P. Proofs of long columns of body 
composition 

G. Fiber and copper wire bristles 

H. Benzine or naptha 

I. Corrections involving two or more 
lines of type 

J. Oily deposit on type 

K. Kerosene 

L. Supports brayer when inking form 

M. Counter 

N. Remove excess ink from form 

0. Logotype 

P. Holds sheet when press proof is taken 

Q. Tool for removing damaged letters 

R. Ligature 

S. Correct margins without grippers 

T. Fiber bristles 

U. Used for leveling type in chase 
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h Assignment 
Sheet No. 10 

Covering 
Unit 46 

STANDARD PROOFREADERS' MARKS 

A universal language among printers exists in tlie system of marks 
used to indicate errors in composition, and the changes necessary for 
the correction of these errors, G?liis system is lzno\m as Standard 
Proofreaders * Marks a 

It is essential the compositor master the formation and 
pretation of these markŝ  regardless of ttie size of the shop 
he works, ^ •— - * •• 
newspaper 
for errors 
marks in 

inter-
in which 

Large commercial printing firms, such as those printing 
^ and magazines, employ trained proofreaders who check proofs 
s. The compositor must be able to interpret the proofreaders' 
order to make the indicated corrections in the composed form. 
- -.„̂ _.„- ,,.. ._ ., .. , ^^ ^ g proof-In smaller-printing establishments, the compositors also 

dingo To correctly indicate errors on •*-*̂^ r^^^^^-p 
—rections/ the formation and interpreta 
must have been mastered by the compositor 

readingo To correctly indicate errors on the proof, and then make the".! 
corrections, the formation and interpretation of proofreaders* marks 

The reference material in this unit outlines the general proce­
dures of proofreading and provides the information necessary for a 
working knov/ledge of proofreading marks. You will have the opportunity 
to acquire additional knowledge of your chosen occupation, and the 
unusual distinction of knowing tlie printers* "shorthand." You will 
need a thorough knowledge of this system to perform your duties as 
a compositor. 

Assignment; 

1. Read the references given below. 
2. Ansv/er the questions, do the exercise, and turn in this 

assignment by ' 

References; 

A. Cleeton and Pitlcin, General Printing, pp. 4C-50. 
B. Karch, Graphic Arts Procedures, pp. 189-196. 
C. Polk, The Practice of Printing, pp. 85-89. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, drav/ a circle around the letter "P." 

T P 1, An "office reading" is the proofreading done by the author 
in his own office. 

T P Proofs are taken on paper at least three inches wider than 
the type. 

T P 3. Ink or dark colored pencil should be used to mark proofs. 
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•T F 

. T F 

T̂ F 

4. Newspaper proofs are usually proofread only once. 

5. A proofreader is responsible for errors only on the proofs 
he reads. 

6. 

T F 7. 

T 
1 
1 

T 

1 

T 

i T 

F 

F 

F 

F 

8 . 

9 . 

1 0 . 

Ho 

The copyholder holds the copy while the proofreader compare.s 
it with the "first proof." 

The "first revise" is taken after the "first prvoof" has 
been marked and the corrections made in the form.. 

A "railroaded" type form is one printed without being 
proofread. 

A "horsed" type form has been proofread by the proofreader 
without the assistance of the copyholder. 

"Out; see copy," refers the comv-ositor to the original copyc 

A comma is placed in a capital V to distinguish it from 
an apostrophe. 

T F 12. A word underscored once is to be set in Italic letters. 

T F 13. Letters underscored twice are to be set in large capital 
letters. 

T F 14. Letters underscored three times are to be set in small 
capital letters. 

No notes are necessary when proofreading marks are used 
to correct a proof. 

The proofreadev should make corrections in the author's 
original copy if it is obviously v/rong. 

When marking a proof, the errors are indicated in the top 
and bottom margins. 

To mark a proof with a (?) is to call attention to the 
author's copy. 

If tv70 or more errors are marked in the same margin, they 
are separated by diagonal lines. 

If a proof contains no errors, then mark "O.K." and the 
reader's initial or signature will appear in the lower 
right hand corner of the sheet. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The copyholder spells out unusual words and proper names, and also 
indicates , , and . 

T 

T 
i 
t 

; T 

T 

T 
* 
1 

T 

F 

F 

F 

F 

F 

F 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

2 0 . 
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r 
yp 

2. 

3. 

VHien a proof is first read; it is checked for consistency with 
the original copy, as v;ell as for „ 

The proof taken after the composition has been corrected from the 
second revise is marked . 

4. When the compositor has omitted a number of v;ords, the marginal 
mark on the proof will be 

5. If the proof of a job is to be sent out for reading, such inform­
ation will appear on the . 

Multiple-Choice 

Directions; Listed wii3i each of the incomplete sentences which follow 
are several responses, one of which will complete the statement and 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left, 

1. The marginal mark "bf" combined v/ith a word underlined with 
a wavy line in the text of the proof means (A) broken font? 
(B) delete word; (c) set in small italics; (D) bold face. 

2. "Follow copy, even if it goes out the window," means (A) ched? 
proof with copy; (B) follow the copy from the composing room, 
to press, to loading dock; (C) when in doubt about copy, 
compose according to copy; (D) go after the copy if the wind 
blows it away. 

2 
3. The proofreaders' mark rr should indicate to the compositor 

(A) one hyp an is to be inserted; (B) one em quad is to be 
inserted; (C) two-em dash is to be inserted; (D) paragraph 
is to be indented one en quad. 

4. The mark "stet" in the margin of a proof means (A) set this 
eliminated text; (B) let it stand; (C) second revise; 
(D) scrap time every time. 

5, The mark I.e. in the margin of a proof means (A) lower caps; 
(B) less capitals; (C) lower case; (D) leaded counter. 

Exercise in Proofreading 

Directions; Immediately below is an excerpt from an author's copy 
submitted for publication. After the author's copy is the first 
proof pulled from the composed form. Indicate the errors in com­
position as are shown in the proof and place the appropriate proof­
readers' marks in the margins. 

PURPOSE OF PART-TIME COOPERATIVE EDUCATION 

The controlling purpose of the part-time cooperative 
program is to provide both general and vocational education 
for youth to the end that they may become economic assets 
and good citizens in their communities at the completion 
of their school training. 
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The great majority of youth enter directly into the 
business and industrial world at the completion of their 
high school work. It is highly essential therefore, that 
every opportunity be provided for a practical education 
which will fit high school.youth into the world of work. 
Although the primary purpose of the part-time cooperative 
program is to serve this need, many students enrolled in 
the course may change their plans and continue their 
educational training in college. The work is accepted 
as entrance credit by the colleges of Missouri. 

PVrposes of te Part-time Cooperative Education 

The controling purpose of the part-time cooperative 
progorra is to provide both General Education and vocational 
education for youth, to theend that they may become 
economic asets and good citizens in there communities 
atthe completion of their school training. 

The great majority of yuth enter directly into the 
business and industrial work at the completion of their 
highschool work. Itis highly essential therefore, that 
every opportunity be provided for a practical education 
which will fit high school yuth for the world of v/ork. 

Although the primary purpose of the part-time co­
operative program is to serve this nede, many' students 
enrolled in the course ma change their planns and continue 
thei educational training in college. This- work is acepted 
as entrance credit by the coleges of Missouri. 
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Assignment 
Sheet No. 11 

Covering 
Units 47-48 
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DISTRIBUTION 

One of the most trying jobs to confront the printing industry 
has been the distribution of materials. In any well-organized shop, 
upon the completion of a job/ the tools and materials used are returned 
to their proper places, the scrap materials discarded, and the shop 
made ready for the next job. A shop engaged in printing utilizes 
this same sequence of events. 

It is not the usual policy of printing establishments to sell the 
composed form with the printed job. Because many fonts or assortments 
of type contain only one or two of certain characters it is very 
important the characters be returned, in good condition, to their 
proper places for later use. The returning of the pieces of type to 
their proper compartments is called "distribution." 

Although many printing firms make use of type setting machines, 
certain of the heading and display materials are set by hand, and, 
therefore, must be distributed by hand. This fact, coupled v/ith 
the knowledge that small printing establishments will always depend 
upon the hand distribution of type materials, makes evident the 
importance of this segment of the printing trade. 

In order that you will have the opportunity to study operations 
involved in this vital part of the printing industry, this unit is 
designed to acquaint you with the accepted techniques in regard to 
the distribution of type. 

Assignment; 

1. Read the references listed below, 
2. Answer the questions and turn in this assignment by 

References 

A. Cleeton and Pi tk in , General Print ing, pp. 54-59 
B. Karch, Graphic Arts Procedures, pp. 147-148. 
C. Polk, The Practice of Print ing, pp. 64-66. 

Questions 

True-PaIse 

Direct ions; The following statements are e i ther true or f a l s e . I f 
the statement i s true, draw a c i r c l e around the l e t t e r "T." I f i t 
i s f a l s e , draw a c i r c l e around the l e t t e r "P," 

T F 1. To check the type before d i s tr ibut ing , i t i s bes t to s e l e c t 
some narrow l e t t e r . 

T F 2 . A l l ink should be removed from the type before i t i s d i s t r i ­
buted. 
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r. 

i F 4, 

The checking of type prior to distribution should include 
both upper and lower case characters. 

The nick in a piece of type is the most certain individual 
check to use when comparing type for distribution. 

rr f ' 5. The test of type width is the check requiring the most care. 

i!r F 6. Type characters are distributed by picking them up, one at 
' .a time, from a galley. 

The "lift" is held in the hand for distribution with the 
nick dovm. 

A "lift" is the portion of the type form transferred to 
the hand for distributing. 

The hand, which holds the stick when composing, selects 
the type character for distributing. 

Extreme care must be exercised v/hen placing type characters 
in the type qase* 

Spacing n^terial, as. well, as leads and slugs, should be 
sorted in the galley and distributed after th6 type has 
been distributed. 

Live matter, is type-held for reprinting. 

Dead matter is type in a form which has not yet been printed 

Standing matter is type ready for distribution. 

'*Throwing~in" refers to. those pieces of type material 
vfliich may be thrown into-the type cases without serious 
damage. 

If a form contains mdre than one font, the fonts should 
be separated and dî trlifted separately. 

When type is to be distributed fr<Mn the stone, it should 
be supported by furniture" on three' sides i. 

To avoid "pi-ing" the lines, lifts of type should be taken 
from the head of the matter. 

T F 19. When leads and sliags are sorted in the proper manner, 
they resemble stairsteps. 

T F 20. In the distribution of. type, speed is considered mors 
important than accuracy. 

T 

T 

-T 
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T 

T 

T 

T 
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T 
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8 . 

9 . 

1 0 . 

11. 

12. 

13 . 

14. 

Ifi. 

16. 

17. 

18. 

'#r 
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Multiple-Choice 

Directions; Listed with each of the incomplete sentiences which folic 
are several responses, one of which will complete the statement and 
make it true- Indicate your choice by placing the appropriate lettei 
in the blank at the left. 

1« To prevent mixing type fonts in distribn':ic*n (A) the composi 
tor should ask the foreman; (B) nicks shoû -d be compared; 
(C) faces should be compared; (D) compare upper and lower 
case characters from form and case. 

2. In general practice, small sections of straight matter or 
display lines are distributed directly from the (A) imposinc 
table; (B) galley; (C) hand; (D) chase; (E) stick. 

3o The best practice in distributing leads and slugs is (A) pic 
them back in the rack one by one as found in the distributic 
(B) measure them first in a galley and arrange them in sizes 
for distribution; (C) stand them first in a galley and arrar 
tliem in sizes for distribution; (D) stand them on the bank. 

4. During distribution, the spaces in the form are (A) placed c 
the galley; (B) placed v/ith the em quads; (c) distributed wJ 
the type characters; (D) placed in the chase. 

5. Type matter ready to go to press is called (A) straight 
matter; (B) dead matter; (C) live matter; (D) real material; 
(E) copy material. 

Sequence 

Directions; The lists which follow are the steps involved in perforr 
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 

A. Slide "lift" away from rest of form 

B. Position fingers for "lift" 

C. Check characters from type form and type case 

D. Place slugs so "lift" is between them 

E. Execute "lift" 

F. Remove top slug 

G, Select two slugs of same measure as lines of type 

H. Read, spell out, and distribute first word 

I. Return spaces to galley 

J. Continue distributing this font, allowing spaces to collect 

in hand 

K, Place slugs in proper case 

L. Sort leads and slugs 

M. Separate leads from slugs 

N. Sort and distribute spaces 
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Units 49-56 
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^riniree dlspiaYS which attract one's attention and are pleasing 
in abearance are net acddental in their creation. These displays 
ars trie resizlt of careftii planning, hased upon the combined knowledge 
cf circse ^TLC have worked \arith displaying of printed matter. 

5e:^re setting type for a display 30b, the arrangement of the 
•̂ xerlcjes printex areas is carefully planned to show how the finished 
j;c£: wiXI appear. This carefully planned arrangement is called a 
prf.'Ttlne lavau-t. In large establishments the layouts are made by 
la^cut msi^ ar topographers as they are sometimes called. In smaller 
printing shops the iayauts will be made by the foreman or chief com-
pcsltcr. 'Ehe time required to make a layout for any display job is 
TTXStifiec by the eliminstxan af waste and delay which results when 
fcss are set and reset by the trail and error method. 

This unit will provide you. an T^portunity to study examples of 
weXL—plazmei canpcsltlc^:! and to- learn the rules .which have been 
applied in the planning of these eismples. 

T̂ TTtencs 

2. 
Read the references listed below. 
î rrswer the questions, do the exercise, and turn in this 
assignment h:^ . 

rerences: 

^» CXeetan and Flt&ln, General Printing-, pp. 111-116, 122-125. 
S« SttTch, Graiahlc Arts gracedures, pp. 65-94. 
C , Balk^ The Pracrtlce of Printingr, pp. 148-157, 170-181, 191-217 

v̂ n:esrz.cns£ 

True-False 

lUr-ctlciig; The fallowing statements are either true or false. If 
::fie statsssxt is true, draw a circle around the letter "T," If it is 

isw a circle araund the letter "F it-rr IE 

•F ~ 1. The mast pleasing contour shapes for printed groups are those 
cjrrals or inverted pyramids. 

T * 2» Layauts are classified as being either- conventional" or old-
st^le. 

-~ -î  -* • -5. dummy is always a plan, but all layouts are not dummies. 

4» The terms c a ^ and layout are two different names for the 
same thing. 

5* On a layout, matter to be set in small type is handlettered. 

file:///arith
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T F 

T F 

T F 

T F 

T F 

•T F 

6. 

7. 

T F 8 

9. 

10. 

11. 

12.. 

In simple tenrs, display means a contrast of shape, color, 
size or voidht,, 

VJiien special effects ?.re desired, the layout man may use 
handlettering * 

Centered line layout is easiest for beginners, and the most 
used form today. 

The selection of border and type should, be labeled hy name 
and point size on the layout. 

A cut is a phoioengraved plate. 

Soft surface papars tend to thicken type. 

For the irore comî lex jobs, an accurately drawn layout should 
be made. 

T F 13. For books and other general straight matter ccsfii'Josition, 
oldstyle Roman is the most legible. 

So-called tevt type is easily scanned by the reader. 

Because of their uniform shape, words composed of capitals 
are easily read. 

The principle of fitness refers to the suitability of the 
type style and size, to the job at hand. 

Fitness tends to select the issportant content of a copy and 
eliminate the uniinportant. 

Fitness suggests the use of many sizes and styles of type. 

The term "balanced" means the optical center of a page is 
identical to the mathematical center. 

T F 20. A design centered on a vertical or through the center axis 
is said to be in an "out-of center balance." 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

1 4 . 

I S . 

1 6 . 

1 7 . 

1 8 . 

9 . 

T F 21. 

T F 

T F 

22. 

23. 

When doing bordered work, the portion of the margin outside 
the border should be three-fifths of the total margin. 

Contrast and variety are necessary in printing. 

One of the most pleasing page sizes has its length 1 1/2 
times its width. 

T F 24. A 9 X 6 inch page is longer than it is wide. 

T F 25. On a v/ide page, the best form is to use narrow type 
groupings. 

T F 26. The shape of the total page detenpines the shape of the 
form placed on it. 
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IPl 

T F 27. Bold type requires the U^e of dainty or ornamental letters 
to give a pleasing contrasti 

T F 23. Squared groups are most pleading when words have been 
wide spaced to niaintain the squareness of the group. 

T F 29. A plain type requires an elaborate border as an aid to 
carry the desired message. 

T F 30. Good tone harmony in composition refers to a high degree 
of contrast in the appearance of ornaments, borders, and 
rules. 

Completion 

Directionss Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. If a mimeographed form, of advertising content were submitted to 
widely scattered printing concerns, the ^ in each 
case would be the same, but the r̂ isulting v;ould 
be different. 

2. The customer's okay of a layout may be secured on either the 
• • , sometimes referred to as the 
visual, or the . 

3. Too much display is the same as 

On a printing layout using more than one type family, 
type name is designated. 

The abbreviation c & Ic refers to 

6. Center-face, double-face, and most;patterned rules cannot be 
formed into boxes without the use of corners. 

7. Because we read v/ords and not letters ^ 
are less legible than . 

8. The width of the most effective composition is 
the length of the lower-case alphabet being used. 

9. Traditionally, oldstyle type has been associated with 

times 

. and its appearance is most pleasing when printed on 
papers. 

10. Legibility is decreased and eye strain is increased by the use 
of .̂  _:«,«__ finish papers. 
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Multiple-Choice 

Directions: Listed v/ith each of the incomplete sentences which follow 
are several responses, one of which v/ill complete the statement and 
make it true, .indicate your choice by placing the. appjcopriate letter 
in the blank at the left. 

1. The most pleasing contour pattern for printed groups is 
the (A) scruar̂ ; (B) round; (C) pyramid; (D) inverted pyramid 

2. For unity, type should be massed around (A) one or tv/o main 
•points; (B) tv;o or three main points; .(C) three or four 
main points; (D) exactly three main points. 

3. A dummy is similar to a layout, but (A) it contains less 
information; (B) it contains fev/er pages; (C) is made on 
slick paper; (D) contains more than one page. 

4. Display is considered to mean (A) pleasing proportion; 
(B) pleasing harmony; (C) pleasing contrast; (D) pleasing 
similarity. • •• . 

5. Type faqes reproduce heavier when printed on (A) coated 
paper; (B) antique paper; (C) sized paper; (DJ enameled 
paper. 

6. The printing process, which alv/ays screens type faces, is 
(A) letterpreiss; (B) lithography; (C) gravure; (D) stone 
composing. 

7. Layout measurements are made in (A) picas and points; ••• 
(B) inches and fractions of inches; (C) picas and half- . 
picas; (D) elites and half-elites, 

8. The thumbnail sketches and made by the Iryout m^n are 
(A) comprehensive;' (B) smaller than the printed-job; 
(B) the same sise as the printed job; (D) larger than 
th^ printed job. 

The type size affording the.maximum legibility when 
properly leaded is (A) 12 point; (B). 8 point; (C) 6 point; 
(D) 10 point. 

10. Proportion refers to (A) the optical center of a page; 
CB) the'mathematical, center of the page; (c) having largest 
areas of white toi-zard the top of the page; (D) margins, 
page dimensions., and the relative sizes of the type page 
and paper pagê ^ . . . ' 

9. 
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Segueng,̂  

Directions: The lists which follow c^siki the steps involved in perform­
ing certain jobs. Indicate the order ircconimdhded in your refere*xces 
by placing the proper numbers in the blanks at the left. 

1. The following steps arc involved when laying out and setting up 
a display job. 

A. Make the rough layout 

E, Make the comprehensive layout 

C. Secure customer's approval 

D. Secure all information relative to the job of printing 
to be done 

E. Make the finished layout 

F. Make a number of thumbnail sl̂ etches 

G. Set the type 

H. Decide upon the device or devices to be used to attract 
attention 

Lavout Exercise 

Directions; Make a layout for a tv/ô -column ad from the copy given 
below. All the words need not be used. See page 122 of reference A 
and page 172 and 253 of reference C for accepted layout techniques. 

Learn v/hile you earn. Boys and girls should 
take advantage of Cooperative Occupational Edu­
cation' offered by (name of your school). It has 
the follov;ing advantages for you; places you in 
part-time work of your interest; helps you learn 
a business or a trade; earn two to four units of 
high school credit; earn a weekly salary? prepares 
you for the future by giving you actual work ex­
perience o For additional information, contact the 
local school officials. (Name of proper person) 

Composition Exercise 

Directions; After completing the above exercise to the satisfaction 
of your coordinator and employer^ make the necessary arrangements to 
reproduce the ad. Secure two revised proofs and submit one copy to 
your coordinator and one to your employer. 
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Assignment 
Sheet No. 13 

Covering 
Units 57-60 

PAPER 

y Tree bark, animal skii'io, beaded belts, cloth, plant fibers--T eac31 
has been used at some time to carry i-iessages, and to record memorable 
events. In modern times, man-made paper fills this all-important 
function, 

The annual production of paper in this country alone is in excess 
of tv/enty-one million tones — enough to give every man, woman, and 
child two-hundred fifty pounds. Approximately one-half this total 
production, at somo time, passes through the hands and machines of the 
printing industry. Wish the wide public consumption of printed productL-
and the priaiting industry's wide use of paper as a rav/ product, you 
v;ill v/ant to know how paper is produced as v;ell as the various types 
and characteristics of paper products. 

This unit will give you an overviev/ of the paper-producing proc­
esses, as v/ell as providing you the opportunity to learn additional 
tedmical informatiai necessary for your advcincement in. printing industry. . 

Assignment: 

1. Read the references listed belov/. 
2e Answer the questions, and turn in this assignment by 

References; 

A. Cleeton and Pitkin, General Printing, pp. 1G9-177 
B. Karch, Graphic Arts Procedures, pp. 279-295. 
C. Polk, The Practice of Printing, pp. 133-140. 

Questions; 

Tr UP-False-

Directions; The follov/ing statements are either true ox false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

Rag pulp papers are more durable than cellulose pulp papers. 

Anticfue finish paper is produced on special calendering rolls 

Papers used f-r lithographic or offset printing must be 
resistant to the effect of water. 

Inches are the units used to express the size of jeper in sheet 
form. 

The .weight of paper may be indicated by the 'bid" basis — the 
weight per thousand shsets, or the 'hev7"l:ssLs — the. weight per ream. 

Paper will expand on a cool, dry day and contract on a hot, 
humid day. 

T 

T 

T 

T -

T 

T 

F 

F 
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F 
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" 3 . 

•4 . 

5̂ . 

6 . 
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'T F 7. Paper contains 4 per bent to 6 per cent of moisture after 
leaving the papermaking machine» 

T F 8. It is common practice to make allowances for spoilage. 

T F S. The allowance for spoilage increases as the length of the 
press run increases. 

T F 10. Paper was first manufactured in America in 1690. 

T F 11. Papyrus was made of animal skin. 

T F 12. The process of making paper such as we have today was 
developed by the Chinese. 

T F 13. Paper boxes and cartons utilize just under one-half the 
country's paper production. 

T F 14. Calendering rollers are used to print calendars on contin­
uous rolls of paper. 

T F 15. The felt side of paper is the better printing side. 

T F 16. The manufactured sizes of paper are based on the sizes of 
printing presses, etc. 

T F 17. Very thin sheets of paper are measured for thickness by 
the weight. 

T F 18. Paper of 70 pound substance will weigh 70 pounds per 1000 
sheets. 

T F 19. Paper may be purchased by the pound, hundred weight, or ton. 

T F 20. Seasoned paper contains more moisture than the air in the 
press room. 

T F 21. Paper folds easier against the grain than with the grain. 

T F 22. Paper will expand and shrink a greater amount across the 
grain than v/ith the grain. 

T F 23. A wet sheet of paper, when drying will curl in the directior 
of the grain. 

T F 24. SL&S.C. designates paper which has been smoothed and 
slick calendered. 

T F 25. 

T F 26. 

T F. 27. 

Coated papers are given a smooth finish by the addition of 
clay during the calendering process. 

A penalty is imposed when paper is purchased in less than 
standard package amounts. 

VJhen using a paper cutter, a piece of cardboard should be 
placed between the gauge and the clamp to avoid creasing 
the paper. 
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Conipletion .. 

Directions; Fill in the blank(s) in each statement with the word(s) 
"required to complete the sentence correctly. ;. 

1. The durability of a paper is dependent upon the qus.ntity of 
''_, it cOiitains. 

2. Paper made of ground v/ood pulp contains about 
cellulose. 

per cent 

3, Paper that has not been run betv/een calenders has a soft blotter­
like finish.known as ^^ . 

4, The ornamental edge appearing on some uncalendered papers is called 

5. The basic size of writing and ledger papers is 
inches« 

X 

6. The basic size of coyer papers is inches. 

side and the 7. All the papers have-two sides, the 
side; however, the _J side is best for printing. 

8. In the paper designation 28x44 — M, the grain lies parallel to 
the inch dimension. 

9. The printer's product is composed of four items? technical skill, 
—-- i ; r and - . 

10. Tv/o commonly used abbreviations referring to paper are M.P., 
meaning , and S.&S.C, meaning 

Multiple-Choice • ' •.. 

Directions; Listed with each of the incomplete sentences which follov; 
are several responses, one of which will complete the statement and 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. * 

1. When comparing 17 x 22-13 paper with 17 x 22'26M paper, the 
17 X 22-i3 paper will be (A) heavier than the 17 x 22~26M; 
(B) lighter than the 17 x 22-26M paper; (C) darker in color 
than the 17 x 22~26M paper; (D) the same weight as the 
17 X 22-26M papero 

2. If one thousand sheets of paper 25 x 38 inches weigh 90 
pounds, the substance weight of the paper is (A) 90 pounds; 
(B) 180 poundsy (c) 45 pounds; (D) 22 1/2 pounds. 

3. The basic size of bond and writing paper is (A) 17x 22 inches; 
(B) 16 X 21 inches? (c) 34 x 28 inches; (D) 21 x 32 inches. 
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4, The purpose of the calendering rollers is to (A) dry the 
web of paper? (B) apply casein and coloring to the paper;. 
(C) press the paper against the watermarking screen; -' 
(D) produce the desired finish on the paper. 

5, The purpose of the dandy roll is to (A) coat the paper; 
(B) produce a felt finish; (c) watermark the paper; 
(D) glaze the paper, 

6, Newsprint is used most frequently for newspapers and 
(A) folders; (B) handbills; (C) booklets; (D) stickers. 

7o The cost of 1200 sheets of 20 x 26-50 at thirty cents per 
pound is (A) $3.60; (B) $36.00; (C) $360.00; (D) $12.00. 

8, Bond paper is used most frequently for (A) letterheads; 
(B) postal cards; (C) card files; (D) booklets. 

Sequence 

Directions: The lists which follow are the steps involved in perform­
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 

1. Steps involved in the manufacture of paper. 

A. v^eh of paper m.oves to calendering rolls 

B. Pulp moved to "Jordans" 

C. Pulp made finer by iron bars in beaters 

D. Pulp moves to Fourdriniers 

E, Water removed by pr̂ Bssure and heat 

P. Clay or coloring materials added 

G. Pulp screened, strained, and large amounts of water added 

H. Surface sizing applied 

I. Pulp produced by mechanical grinding or chemical "digestion" 

J. Sizing added to make paper stiffer 

2. Steps involved in cutting paper with a paper cutter. 

A. Back gauge is set proper distance from knife 

B, Blade is brought into motion to cut paper stock 

C, Paper is placed on strawboard or tag 

D. Clamp is brought to bear on paper stock 

E. Paper is placed snugly against back gauge 

F. Place strawboard or tag on cutting table 

G. Strawboard or tag is placed on top of paper 
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3. Steps involved when finding the cost of paper for a job. 

A, Ascertain size of stock from which finished sheets are to be 
• cut 

__.̂ ,̂3->.-XJaldulate"lJ\pnbej: of. full stock sheets required for job 

, C« Determine how. many finished sheets can be cut from one full 
' sheet of stock 

D. Multiply gost per thousand stock sheets by the number of 

stock sheets used divicled by one thousand 

E. Ascertain siza of finished sheets required for the job 

F. Multiply per pound cost of ̂ stdck sheets by weight per M of 
stock sheets .v? 

-»^ 

G. Find total number of finished sheets required for job plus 
spoilage allowance y 

H. Cost of printing job has been calculated 
1^ Mark off three decimal places'^in the number of full stock 

sheets required for job 

J. Mark off decimal places and use first two significant figures 

K. Double the v/eight of one ream of stock sheets used for job 
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lAesignment 
•^heet No. 14 

,« ~-i. • 
Covering 
Units 61-92 

JOB COMPOSITION 

From time to time printers are called upon to compose specialty 
printing jobs involving elements and techniques not ordinarily found 
in straight composition. For the purpose of this unit, these specialty 
printing jobs have been classified as "special composition." 

It is not imcommon for a printing shop to specialize in a partic­
ular sort of composition if the compositor is unusually adept at that 
type of cCTnposition. As all printing shops ar,e called upon at some 
time to do "special composition" jobs, it. is essential that you learn 
some of the rules, principles, and special techniques used in this 
type of printing job. By composing these various specialty jobs, a 
definite ability for some type of composition may reveal itself. 

In this unit the basic typographical considerations of "special 
composition" are outlined; and you will learn interesting and useful 
technical facts about initial letters, borders, decorations, and 
various other details of this specialized coii.position. 

Assignment: 

1. Read the references listed below, directing special attention 
toward the illustrations. 

2. Answer the questions which follow, and turn in this assign­
ment by . 

References; 

A. Cleeton and Pitkin, General Printing, pp. 62-69, 99-101, 
104-108, 112-115. 

B. Karch, Graphic Arts Procedures, pp. 55-61, 72-75, 132-133, 
142-144. 

C. Polk, The Practice of Printing, pp. 148-169, 218-272. 

Questions; 

True-False 

Directionss The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. Even at best, butted rule joints are seldom satisfactory. 

T F 2. After rule is cut on the lead and rule cutter, the ends 
should be trimmed to make more satisfactory borders, 

T F 3. A narrow strip of cardboard inserted under the work holder 
near the knife of a mitering machine will cause the top 
of the rule to be cut slightly shorter than the bottom. 
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T F 4. Poorly formed rule corners do much to make the appearance 
of any printing j-ob unsatisfactory. 

T F 5. Even by exercising the utmost care, it is difficult to make 
perfect corner joints with mitered rule. 

T F 6. When the mitering machine is used to trim rule for the 
sides of an equilateral triangle, the spring projection of 
the work holder should be in the number three notch. 

T F 7. A make-up widow falls at the top of a page and should be 
three-fourths the width of the type line in length, 

T F 8. The purpose of multiple justification is to bring about 
the vertical alignment of adjacent columns. 

T F "9. Brass rule is available in lengths from ten to thirty-six 
picas by half picas. 

T F 10. A line or nick is scribed near the registering edge of 
most brass rule. 

T F 11. Brass rule is available in lengths from one to ten picas 
by points. 

T F 12. Rule should be pieced as infrequently as possible. 

T F 13. Hairline rule is used for the cross lines on most forms. 

T F 14. • When short rule is used between v/ords, the face of the rule 
need not be aligned with the base line of the v/ords. 

* 

T F 15.. The border skeleton of an ad is a layout containing only 
the main elements exclusive of any border or marginal 
material, 

T F 16- Work-and-twist printing jobs are printed twice on the same 
side of the sheet used. 

T F 17. 

T F 18 

T F 19 

T F 

T F 

20. 

21. 

Work-and-turn describes a printing technique consisting of 
two different registers on the same side of the sheet, the 
sheet being rotated 90*̂  between impressions. 

To decrease the decorative qualities of an initial letter 
it is advisable to. use a condensed initial letter on a 
v/ide page. 

Initial letters* are usually followed by caps ci* small caps 
and must align v/ith the top and bottom of the lines covered 
by the letter. 

Cool colors must be used sparingly, v/hereas, warm colors 
may be safely used over.large areas. 

Four words which will describe a well-designed letterhead 
are neat, dignified, simple, and orderly. 



H: r 22. standard le t te rheads are pirinted on standard size paper, 
3 h^2 s: 11 inciies. 

iS" F 23 . StrtfTcff̂ rd ne^-snaper coltimns are 12 picas wide with 6 point 
sj3aces betszeeri calumns. 

f i r « r 24. 5J.th.aQ35h most prcgrants carry leaders j. some s ty les of program 
cGmgasitlon make them, unnecessary. 

Completion: 

irect± oisa F i l l i n the blankCsI in each statement ^ i t h the word(s) 
:s52±rsd to csanplete t he sentence cor rec t ly . 

1 . The rtjcle holder s e t t i ng t o cut r u l e to form a square or rectangle 
shaiLld be im order t o produce an angle of _______ 

2« She defirLition. of a p r in t ing Job i s a (an) 
ianl ^ of _ 

for a 

2. CTGSS "̂ ines on aKist forms are made hy 

4-c -vertical lines on most rorms are made by 
point -̂ ^ point face rule. 

Bsile f anss 
a st±c5:. 

ce sec in , rather than in 

6, iâ =d and Saat, rules usually ha^e 
^css. 

or 

T. ^ t^e :^ae wf?f g±i contrasts sharply with the regular body type 
of a p£r.a.«urdsh is called a face* 

S. Hule is made of. either or 

9. Quotatlcsi Ftarks used at the left end of a line are placed 
the alignment. 

lu. "ITa carr̂ - a reader s eye across a type line, especially in 
tahles- are used. 

Lng letters are cajoled l e t t e r s . 

i3taniaiL nnnrerals s e t zjx v e r t i c a l columns are always aligned a t 

Dolors ^rricrr a t t r a c t and enliven i n t e r e s t but which may become 
m^tatmcr wnen. o^er-usea are 

14. T^e three colors produicing a sense of ease and comfort for the 
r^=der a re _e . and 
•She LL s i s e range of t i c k e t s i s from 

s: in€±Les. 
X to 
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Multiple-Choi re 

Directions; Listed with each of the incc:nplete sentences which follô if 
are several responses,.one of which will complete the statement and 
•make"it true. Indicate your choice by placing tiie appropriate letter 
in the blank at the left. 

1. The purpose of a "sinker" is to (A) make printed jobs 
heavier? (B) correct inaccuracies of machine slugs? (C) make 
ink penetrate paper? (D) eiaiboss paper. 

2. Of the printed material that comes before him, the average 
reader has time to read (A) less than 5 % of it? (S) about 10% 
of it? (C) about 20 % ^f it? (D) about 25 % of it. 

3. Machine-made borders are made in (A) strips? (B) single 
units? (c) specific lengths? (D) strips and single units. 

^. Foundry-made borders are made in (A) strips? (B) single 
units? (C) specific lengths? (D) strips and single units. 

5. Leaders are used on a printed sheet to (A) form wide stroke 
letters? (B) lead the eye across the page? (C) form the 
spacing material between lines? (D) take the place of slugs. 

6. The style of rule which may be used to form panels without 
mitering is (A) face in center? (B) doublefaced? (c) face 
on side? (D) patterned. 

r- 7. The primary colors are (A) blue, green, and violet? (B) red, 
yellow, and orange? (C) red, yellow, and blue? (D) orange, 
green, and violet. 

Listing 

Directions; List the items called for in each of the following state-
ments. Select your anŝ r̂ers 

1, The methods of securing 

(A) 

carefully. 

color harmonies in printing are: 

CB) 

(C) 

(D) 

2. In order to fulfill its 

(A) 

purpose an advsrtisesient musts 

(B) 

(C) 
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^3. In order of decreasing prortiirlence the iteihs contained on the t i t l e 
page of a book a re : 

(A) 

(B) 

(C) 

4. The details frequently marring a printed page are: 

(A) 

(B) 

(C) 

(D) 

(S) 

(F) 

(G) 

(H) 

(1) 

Sequence 

Directionss The lists which follow are the steps involved in perform­
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 

1. Steps in setting up a job with a border. 

A. Compose type 

B. Tie up the form 

C. Place type on galley 

D. Place right and bottom border in position 

E. Study job requirements on job ticket 

F. Place top and left border into position 

G. Space out type 

H. Cut and miter border material 
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2. Steps in .setting up a rule form. 

^__ A. Measure copy depth 

B. Hake allowance for rule 

C, Measure width of copy 

D. Compose heading and place in galley 

E. Make- rough sketch of form 

F. Place foot rule in position 

G. Make list of rule needed for top 

H. Place head rule in position 

I. Secure needed rule or cut needed lengths 

J. Complete form and tie up 

K, Compose box headings and insert vertical rule 

L. Make list of needed spacing material 

M. Collect spacing material and bring to bank 

L 
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'Assignment 
Sheet No. 15 

Covering 
Units 93-111 

ra 

IMPOSITION AND LOCK-UP 

Since the invention of the printing press, it has been necessary 
to place composed type forms on some rigid platform prior to locking 
the forms in the chase. For many centuries this rigid platform was 
a smooth slab of stone set on a wooden frame. The stone and its 
supporting structure was knov/n as the imposing stone. Those workers 
v/ho arranged or imposed the forms on this stone came to be known as 
stonemen, and the activities in which they engaged were called stone 
work. Although in the present day precision imposing surfaces of 
iron and steel are fast replacing the stone slabs, the time-honored 
names which have grovm up around these stones remain as a part o-^ 
the terminology of the trade. 

The stone is the proving ground for the v/ork of the compositor. 
On these oblong tables, topped by their smooth surfaces, the forms are 
imposed and made secure for the presses that turn out the thousands 
of copies of printed material. 

The stoneman, whether he is a specialist or a multiple duty man, 
holds a key position. He must not only possess the ability to apply 
the technical knowledge required to arrange the forms in their relatior 
to each other, but must also compute and allow for margins and trim­
ming on the finished job. Expert stonemen are very scarce and rank 
next to the shop foreman in taking responsibility for eliminating 
costly errors and maintaining a smooth production flov/. Becoming a 
stoneman is a worthy goal for anyone beginning in the printing industry 

In this unit you will study material regarding imposition and 
lock-up, and you will have an opportunity to learn many technical 
"knov; hows" concerning the arrangement and lock-up of composed forms. 

Assignments 

1, Read the references listed below, 
2. Answer the questions below, and ha-'d in this assignment by 

Referencess 

A. Cleeton and Pitkin, General Printing, pp. 70-75, 102-103. 
B. Karch, Graphic Arts Procedures, pp. 134-135, 197-207. 
C. Polk, The Practice of Printing, pp. 36-38, 90-111. 

Questions; 
True-False 
tmimm .i • i • • ^ ^ • • ^ i i i i • • • • • — P I — ••» 

Directions; T*'ie following statements are either true or false. If 
the statement is true, draw a circle around the letter "T„" If it 
is false, draw a circle around the letter "F." 

T F 1. The point of maximum impressional strength of the press 
on the platen must be considered when positioning a form. 
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T P 

T P 

T P 

T F 

2 . TThen locking up a form, the s t r i n g i s removed j u s t a f t e r 
tlie ou t s ide quoins have been i n s e r t e d and the r e g i e t s 
placed in p o s i t i o n • 

3o The s o l i d s i de of a lock-up i s the s ido con ta in ing the 
quoins• 

4 . An e l e c t r o t y p e r *s f i n i sh ing rubber rubloed over the j o i n t s 
of a ru l ed form can improve the co rne r s . 

5 , Ui th the except ion of t h a t near the forni, the fu rn i tu re 
used i n lock-up should be the wides t a v a i l a b l e . 

T F 

T F 

6, The pyramid lock-up is as unsatisfactory as the method of 
filling the entire chase v/ith furniture. 

TJarped or twisted furniture may be as effective as straight 
furniture for locking a form. 

T P o. The "chaser" method of positioning is likely to produce 
bind. 

T F 9o Between the form and tlie quoins, the furniture should be 
from four to six picas v/ide. 

T F 10, 

T F 11, 

T?hen locking-up a form in a chase , ifhe a v a i l a b l e space 
determines the nurriber of p a i r e of quoins which may be used. 

Binds u s u a l l y r e s u l t when forms a r e locl-ied up by the 
squared up method. 

T P 12 . The chaser method of lock-up seldom causes "b inds . " 

T P 1 3 . TThen locking-up a small form, the area enclosed by the 
chase should be f i l l e d . 

T F 14. 

T P 1 5 . 

T P 16. 

Cuts ou t of square v / i l l cause a spr ingy form. 

squeeze can often be increased by tlie i n s e r t i o n of an ex t ra 
lead a t the bottom of a page form. 

The use of s i nke r s may cause the edges of a chase t o sp r ing 
up V7hen locked, and t h i s must be avoided. 

T P 17 . The i n s e r t i o n of sinlrers around a form w i l l e l imina te springc 

T P IQ. Stone and imposing t a b l e r e f e r t o tlie Game i tem in a 
p r i n t shop. 

T P 19o Type r e s t i n g f irmly on the composing s tone x-^ill cause a 
springjf form. 

T P 20 . Pa ten t base i s made of marble . 

T P 2 1 . There a r e t h r ee d i f f e r e n t v/ays of locking-up a four-page 
form. 
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22. The line-up cable is used for positioning of forms for 
iock~up^ 

T F 23, Wood furniture is cut to accurate pica measurements, and 
is reliable v/hsre accurate spacing is recuiredo 

T F 24, A groove is found only on v-ood furniture four and one-half 
picas wide. 

T F 25, Wood furniture lengths are stamped on the end of each 
piece. 

T F 26, Wood furniture is impervious to moisure of atmospheric 
change. 

T F 27. Rerjlet is thin v;ooden furnitu::o, 

T F 28. Stone is a term used when speaking of furniture. 

T F 29. Bxperienced stonemen v/ili usually rub a stone with a wire 
brush before usirig the stone for lock-up, 

T F 30, Quoins are key tightened before the form is planed. 

Completion 

Directions; Fill in the blank (s) with the word(s) required to complete 
the sentence correctly. 

1, 

2. 

Preparatory to planing, quoins are tightened with the 

Quoins are considered as feeing composed of one and two pieces; and 
example of the one piece quoin is the and of the 
two piece quoin is the . 

3, The object used to force type to rest on its feet is called a 

4. A form locked-up in a chase for a platen press should be located 
near the of the chase. 

Quoins are placed at the 
of the chase. 

and side 

6. A form locked up in a .chase for a cylinder press should be 
positioned so it villi not be struck by the 

7. A large sheet of pape:: on which a number of page forms are 
printed is called a „ , . 

8. Placing pages properly in a forin, allowing for spacing, and 
locking-up the forrrt is called ^ . 

9. The signature is folded at the back, or 
of a book. 

margin 
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10. If two pages, each having eiqual side margins, are locked in a 
chasei the space between the.two forms should be ,̂.̂„..̂,.,̂,;̂  ., 

. the width of each side margin. ^' "̂̂  '**'*̂  "" 

11. The allowance made in imposition for trimming the pages of books-
is usually inch. 

Multiple-Choice 

Directions; Listed with each of the incomplete sentences which follow 
are several responses, one of which will complete the statement and 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 

1. To protect wood furniture from the pressure of the quoins 
(A) paper is placed on each side of the quoins; (B) leads 
are placed on each side pf the quoins; (C) letterboards are 
placed on each side of the quoins; (D) reglets are placed 
on each side of the quoins. 

2. The term, "imposition," means (A) locking up a form in a 
chase; (B) proofing on the imposing table with the form in 
a chase; (C) the proper placing of two or more pages in a 
chase; (D) breaking up a form while still in a chase. 

3. Quoins are (A) small iron tools which act as wedges in 
locking forms; (B) an iron or steel frame which holds forms" 
in position on a press; (C) nonpareil and pica lengths of 
spacing material used in locking forms for the press. 

4. Furniture consists of (A) small iron tools which act as 
wedges in locking forms; (B) iron or steel frames which hold 
forms in position on a press; (c) spacing material. 

5. Reglet refers to (A) an iron.or. steel frame which holds 
forms in position on a press; (B) narrow strips of wood used 
when locking forms in a press; (C) nonpareil and pica lengths 
of spacing material used in locking forms for the press; 
(D) a block used to knock type in a form to its feet. 

6. A chase consists of (A) a group of small iron tools used to 
lock up forms; (B) an iron or steel frame which holds forms 
in position on a press; (C) any spacing material used in 
locking forms in a press; (D) a block used to knock type in 
a form to its feet. 

7. A sheet-wise form is (A) a form backed up with the same form; 
(B) a book form, printed on one side of paper only; (C) printer 
on one side then turned and backed up with another form; 
(D) a ruled form, with crossed lines, printed in ,twQ._,irapresr 
sions. ^—^ 
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, 8. In a two page lock-up, if the type is to be in the center 
position of each page, the space between the printed areas 
must be (A) one and one-haIf the width of one page margin; 
(B) twice the v/iuth of one page margin; (c) four times larger 
than one page margin; (D) two and one-half the width of one-
page margin. 

Secfuence 

Directions; The lists which follow are the steps involved in perform­
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 

1. Steps involved in locking up a form. 

Lov7er to composing table 

Lock form more securely and check for spring 

Insert quoin key under end of chase 

Clean imposing stone 

Position quoins 

Make sure all type is in down position 

Raise one end of chase 

Unlock, make corrections, relock, plane, and recheck 

Tighten quoins slightly 

Place furniture around form 

Remove string from form 

Plane lightly 

Check loose elements in lock-up 

First planing for spring 

Place chase around form on stone 

Insert regiets between quoins and furniture 

2. Steps follov/ed when locking up a form with a border 

Loosen quoins and make finger tight 

Place form in chase 

Test for lift 

Plane the form 

Tighten quoins 

Tighten quoins so form will lift 

Place three corners of border into position 

Tighten quoins slightly v;ith key 

A, 

B, 

C, 

D, 

E, 

F, 

G. 

H. 

I. 

J. 

K. 

L, 

M. 

No 

0. 

P. 

A. 

B. 

C, 

D. 

E. 

F. 

G. 

H. 
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Matching 

Xliyections; In the right column are descriptive words and phrases, 
and in the left, various words. Match the letters of the items on 
the right with the word{s) on the left by placing the proper letter 
in each blank on the left. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Check for alignment A. 
after sheet is printed 

B. 
Imposition 

Imposition dummy 

Oblong books 

Bottom of chase 

Inside quoins 

C. 

D. 

E. 

F. 
Side quoins placed at 
left of form . G. 

8. Work-and-back 

9. Work~and~turn 

10. Layout of four-page 
folder work-and-turn 

H, 

I. 

Lock-up for cylinder press 

Same form on both sides of 
printed sheet 

Used for figuring margins and 
trim 

Any quoin used inside a chase 

LL±±11S\ 
Incorrect lock-up 

i 1 i 3 
1 

J 

Concise knowledge of paper 
qualities and sizes 

The long side nearest the 
stoneman 

J. Line-up table 

K. Quoins pointing to solid side of 
lock-up 

L. Different form on each side .of 
sheet 

M. Positioning of pages in the form 
or positioning of form in chase 

N. Long dimension across the top 
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Assignment 
bheet No. 16 

Covering 
Units 112-118 

LETTERPRESSES 

With proper use and servicing, printing presses v/ill last indef­
initely? they are seldom sold for scrap. The practice common to the 
printing industry is to sell the replaced presses, rebuild or recondi­
tion them, and put them in service again in other parts of the country. 
One press has been traced from the beginning of the Missouri territory, 
through Kansas and Oregon settlements where it dropped from sight, 
only to be found again in California. Thus, by tracing printing 
presses, one can almost trace the progress of civilization. 

In establishm.ents where the number of workers is limited, the 
number of jobs each worker does is increased. This is especially true 
in many small printing concerns where it is actually necessary for a 
compositor to be a pressman also. Certainly a competent compositor 
should be familiar with the operations of a press, and the quality of 
workmanship demanded in a printed form. 

Because cylinder and rotary presses are usually manned by highly 
specialized crews, this unit will place emphasis upon the platen type 
presses. In this unit you will study the care and operating principles 
of platen presses. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions and turn in this assigmrrent by 

References; 

A. Cleeton and Pitkin, General Printing, pp. 88-91, 147-153. 
B. Karch, Graphic Arts Procedures, p. 1-2, 253-256, 273-274. 
C. Polk, The Practice of Printing, pp. 112-121. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 

T F 

T F 

T F 

1. Water will cause blisters to appear on ink rollers. 

2. I'flien an ink roller has been washed, it should be rubbed 
briskly to restore the polish. 

3. Rollers should be stored in an upright position and away 
from excessive heat. 

4. Cleaning solutions deteriorate the rollers and they should 
never be cleaned more often than once a day. 
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T F 5, It ife important to clean and oil the ends of the ink rolle] 

T F 6. Letterpress printing began in the \vestern world nearly 
five centuries a^o. 

T F 7. Letterpresses prini: from relief surfaces. 

T F 8. Letterpress printing is one of the slowest printing proc­
esses o 

T F 9. The Kelly Press is capable of delivering fifty to seventy 
printed sheets per minute, 

T F 10. The oed and platen move tov/ard each other on a clamshell 
action press. 

T F 11. 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

1 2 . 

1 3 . 

1 4 , 

1 5 , 

1 6 , 

1 7 . 

1 8 . 

T F 19. 

T F 20, 

T F 21. 

The drum type cylinder press revolves twice for each 
impression it makes. 

The web on platen presses should be cleaned daily. 

The tv70-revolution cylinder press will print a different 
form during each revolution. 

A web perfecting press prints on both sides of the paper aj 
it passes through the press. 

Type forms used on rotary presses are composed of pieces 
of type especially shaped for use on lotaiy press cylinder; 

The majority of rotary presses print on a continuous strip 
of paper. 

The platen of a rotary press is a flat metal surface. 

VJhen a V7eb perfecting rotary press is used, the sheets 
are cut to size after printing, 

Ii?hen a sheet-fed rotary press is usea, the sheets are cut 
to size before printing. 

Most of the snail job presses for general work are of the 
rotary type. 

Glycerin and paraffin are the major ingredients of the 
rollers. 

T F 22. Syrup is used in the composition of rollers to increase 
the friction between them and the paper. 

The platen press should be oiled daily. 

When a press is idle, the ink rollers should be left in 
contact with the type form. 

The first signs of wear on a press v/iil show up on the 
cams and rollers. 

T 

T 

T 

F 

F 

F 

2 3 . 

2 4 . 

2 5 . 

file:///vestern
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Slr£5rtxr?Frss IkLsted ^ i t f i each cf t he inconiplete sentences which follow 
s r s ^ -Ts ra l rssncnses^ ane o£ ^ira±dl v l L l complete the s tatement and 
3it=5s lui t r u s . In.dicst'E vacEr tiriQlce b]r :?l3cing the appropr ia te l e t t e r 
izL 1±ie '£:'*srrk a t t ne i'^ft.. 

I« Xnk ^ c s l c . ae v a ^ e d off t he p r e s s wi th (A) water ; 
(31 &eî -;ez:e,r fcl Icerosene? (D) l i g h t o i l . 

2 . €lne of t£LQ-̂ ^"s arajar pr i i r - ing processes i s , (A) co l lo type 
gr±irt.ing» C3| s i l k screeii p r i n t i n g ; (c) l e t t e r p ress 
pirintiiigr fBl engraTred copper p l a t e prinxiing. 

2 . ISie o s l v has-d fed p r e s s i n t h e fol lowing group i s (A) Kelly 
S o . 1* CH| Miehle TTerticai 5Ĉ ; Cc) Mi l l e r Simplex; (D) Lee 

4 . Xn r£L3 in ts rescs- of safetj^* one should not (A) hend the 
Sness -s^er* iifti-rsgr e r ca r ry ing heavy loads ; (B) Ixibricate 
5£a«-̂ .iTTerg- 'ssjfesc I t i s no t tumii ig? (C) niiss ah oppor tuni ty 
t a plaj- a pEiaetieal jcu-̂ e on a fellow-*worker; (D) smoke 
f̂iSiss: c lean ing a p r e s s . 

5 . d r i p p e r s om t h e cy l inde r p r e s s (A) hold the sheet being 
psrlsit:^. oa the type fcrini? fB) ho ld t he shee t being p r i n t e d 
GEL t h e e^l inder? Ccl ho ld t h e p r i n t e d shee t on tho tympany 
CB| Isold trhe sheet: t:o be p r i n t e d on t he feed board . 

^ . t h e ' l e t : t e rpress ^shidtr p r i n t s a l l of the type form a t once 
i s t h e CS.1 s^liisfcler pi-ess: CBJ p l a t e n p r e s s ; (C) r o t a r y 
press; 131 dr̂ Hn. press. 

7. Ssi-^er fingers oa a platen press (A) hold the printed 
^©st: agaxss. tlse tyispan? CB| hold the sheets to be printed 
QTE the f^si hoard? id} held the sheets being printed on the 
u^pe :̂ rTT7? ^} liold the printed sheets on the delivery 
!zsiard. 

5. Ihe trTTOtf̂ -gff le^er is operated to (A) set the press in 
ûociors? CB| H2m.ld Hp pressure on a "perfecting press"? 
Id Saeep the fl̂ '̂ sreel fnn motion? {Q) cause the press to 
"siss ai5 impression. 

9. !̂he rollers far year-round use are (A) manufactured from 
glmee gljcerine and some other materials? (B) Scmmers 
rollers? Cc| syrtthetlc rollers? (B) rubber rollers. 

1<J- Softer finishing a run̂ , rollers should be (A) stopped on 
tiie h^jinEEing of the type form? CB) stopped just below the 
in^ SountainL? fcl ccated with an emulsion of benzene and 
li^t: all? CBI cleaned and ousted with light oil. 
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Matching 

Directions; In the right colunm are descriptive î ords and phrases» 
and in the left, various v/ords. Match the letters of the items on th« 
right with the word(s) on zhe left by placing the proper letter in 
each blank on the left. 

1. Drum cylinder press 

2. Two-revolution press 

3. Platen 

4. Chase clamp 

5. Tympan 

6. Dravz-sheet 

7. Ink disc 

8. Grippers 

9. Iiik Rollers 

10, Throw-off lever 

11« Feed board 

12. Flywheel 

13. Delivery board 

14. Ink fountain 

.̂ . Flat inetal surface which s-,̂?ings 
to vertical position during the 
impression 

B- Distributes ink to fons 

C. Cylinder rises during alternate 
revolutions 

D. Hold paper sheet against tynpan 

E. Holds steel rim in which type 
is locked securely against press 
bed and lugs 

F. Packing placed on platen 

G. Holds sheets to 1^ fed into 
press 

H. Heavy oiled senila paper 

I. Feeds ink to rollers 

J. Holds sheets ;^ich have been 
printed 

K. Surface upon which ink is evenly 
distributed 

L. One iiTipression per revolution 

M. Causes press to have steady 
motion while in operation 

N. Causes press to miss an impres­
sion 

Sequence 

Directions; The lists which follow are x^e steps involved in perform­
ing certain jobs. Indicate the order rec(xssaended in your references 
by placing the proper nuiTdsers in the blanks at the left. 

1. Steps involved in cleaning a press. 

A, Use kerosene to wash ink disc 

B. Wash rollers while on ink disc 

C. Check irik disc for any spots missed on rollers 

D. Wipe ink disc dry 

E. Dry rollers individually 

F. Release tension on roller springs 

G. Clean off ink or kerosene that m^y h=:r-̂  ...cv̂ ped on rv-zss 
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Assignment 
Sheet No. 17 

Covering 
Units 121-143 

PLATEN PRESS Pî FA?J\TIOIT 

To run a press job, bwo carefully prepared surfaces are necessary, 
One of these is prepared v/hen the form is planed and locked in the 
chase, The other must be prepared on the platen to lack up the sheet 
being printed. The preparation of the surface on the platen, inking 
the press, and placing the chase in position are a few of the operations 
which must be performed prior to running a press job. 

Some large printing establishments employ specialized workmen to 
perform the highly skilled operations, however, the worker who is 
most valuable is the one capable of performing the processes and 
activities which take place in the shop. The conditions which enable 
the worker to secure a good general knowledge of printing shop proc­
esses are best provided by the smaller shop manned by competent work­
men. 

To enable you to further expand your knov/ledge of the printing 
trade, this unit will provide the opportunity to study the processes 
and activities which must be performed on the platen press before a 
job can be run. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 

References: 

A. 
B. 
C. 

Cleeton and Pitkin, General Printing, pp. 76-89, 95-97. 
Karch, Graphic Arts Procedures, pp. 256-272. 
Polk, The Practice of Printing, pp. 122-128. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, drav/ a circle around the letter "F," 

T F 1. A hard packing consists of a draw sheet, a pressboard, and 
four sheets of 50 pound super. 

T F 2. The thickness of the platen packing depends upon the amount 
of wear to v/hich the type in the form has been previously 
subjected. 

T F 3. A thin packing may cause type to be smashed on the platen. 

T F 4. Reaching into a moving press to retrieve fallen sheets 
should be barred in the interest of safety. 
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T F 

T F 

T F 

T F 

T F 

T F 

m T F 

T F 

J. 

6. 

7. 

8. 

9 

10. 

11. 

12. 

T 

T 

, T 

T 
1 

T 

F 

F 

F 

• F 

F 

1 3 . 

14 w. 

1 5 . 

1 6 . 

1 7 . 

.- ' . • : •. : • 9 1 

Leaving the press -while the tympan bails are unciamped may 
cause the press to be seriously damaged. 

The press should be inked with the type form in place to 
insure even distribution of iiilc on the type form. 

The guides are driven through fb-Q packing to prevent them 
from moving during a press ran. 

As an additional precaution to prevent guide pins moving 
during a press run, they are secured to the" draw sheet with 
sealing v/ax. 

^5ake-ready with a soft packing-not only enables jobs to be 
started more quickly on the press, but also causes a 
mihimum..of v/ear on the type. 

Make-ready v/ith a soft packing consists of adding additional' 
sheets to the packing, until the center of the form prints» 

Fifty pound super is a good weight paper for marking out 
_a type form for. make-ready. > 

An'out-of-parallel platen can be detected by one edg6 of 
a sheet of printing uniformly light, while i:he other prints 
uniformly heavy <, 

When the platen packing is damaged, only the draw sheet 
need be replaced. .̂  . . 

A sheet used in make-ready is first spotted and thep inajrked 
out before cutting. 

When the spot-up sheet swells and Wrinkles, too much; pî ste 
has heen used-. . . i . . i.- •.-.• ':• 

To insure adequate pressure for printing, no sheets are 
removed from the packing when a spot-up sheet is insertedo 

A spot-up_sheet should„be inserted into the padking from 
the bottom of the platen to avoid moving the upper tympan 
bail. - -

T F 18. VJhen quads are used as guides, fenders are utilized to 
prevent the-sheets going over the guides. 

T F 19. WhsA press feeding, two inches should be the maximum height 
of t-̂ e pile of paper on the feed board,. 

T F 20. Wiiile a job is being run in the press, tho j-ressfeeder is the 
one who is responsible for pressv/ork of ?iijii quality. 

T. F 21. Sandpaper is placed on the right middle. f:-.nger as an aid 
to pressfeeding. 
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T F 22 

T F 

T F 

23, 

24. 

Interlaying is one method used to raise the height of the 
wood backed printing surfaces <, 

An underlay is added to tlie bottom of a wood based cut. 

Work-up refers to the pressfeedcr v/hen he increases his 
speed of placing sheets into the press. 

T F 25. Driers are added to ink to make them thicker. 

T F 26. Ink reducê rs are used to make ink dry faster. 

T F 27. Paste driers .̂-̂ ĥ̂rten the time needed for an ink to dry. 

T F 28. When printing a job on an ink blotter, japan drier should 
be added to the ink. 

T F 29. A letterhead printed on a bond paper should be printed with 
ink to which cobalt has been added. 

If ink is to '^e added during a run, it should be placed on 
the rollers to insure quicker distribution. 

Guides must be placed so they v/ill not strike the gauge 
pins. 

There is danger of "set-of?:" if too high a lift of freshly 
printed sheets are placed on the delivery board. 

Papers v/ith soft or rough finishes offset very readily. 

Speed and the mechanics of pressfeeding are best learned by 
diligent practice at the press. 

T F 35. Hard finished and smooth paper should be slip-sheeted. 

Completion 

Directions; Fill in the blank(s) in each statement v/ith the word(s) 
required to complete the sentence correctly. 

j 
i 
i 
i 

1 
i 

t 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

3 0 . 

3 1 . 

3 2 . 

3 3 . 

3 4 . 

X The activities involved in modifying the pressure between the forir 
and the sheet to be printed so the complete form will be produced 
in ink is called -

The conditions which cause the edges of a level form to exert 
more pressure against the platen than the center of the form 
make necessary the process of ___^ _»_-.'» 

3. 

4„ 

Too little ink results in a 
much ink will cause 

print; whereas too 
and 

So heavy cover stock v/ i l l fold smoothly v/ithout breaking , they 
a re usua l ly , 
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5. When two or more colors of ink are to Le used on a printed job, 
the best effects are secured by the use of inks. 

6. All printing inks are ccmpcoed of cv/o classifications of materials, 
the , vhich produces the color, and the" 
which acts as a binder. 

7. For one color runs inks are used. 

8. To produce brov/n ink, the colors to '-e mixed together should be 
, , sna . 

Jo The original guides for positioning sheets en the platen were 

10 Placing sheets of coarse paper between freshly printed sheets is 
called and is used to eliminate ^ 
and slur„ 

Multiple-Choice 

Directions: Listed with each of the incomplete sentences which follov/ 
are several responses, one of v/hich v/ill complete the statement and 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 

1. The purpose of make-ready is (A) to put thicker packing on 
the platen; (B) to prepare the press for placing the chase? 
(C) to be certain the grippers and gauge pins are in place; 
(D) to equalize the height of the various parts of the form 
to the paper, 

2. When a sheet does not contact all three gauge pins, the 
operator should (A) attempt to straighten the sheet before 
the platen closes; (B) trip the throvv-off lever; (C) let 
the sheet print crookedly; (D) stop the press. 

3o l«hen a pressfeeder adds color, he (A) mixes two or i-ore inks; 
(B) adds blank ink to the ink on the press; (c) addi- .nore 
ink to the color being used; (D) re-runs the job usirg a 
different color of in.i. 

4. 

5o 

If '-.Bre is a doubt about the amount of packing to be used 
on <-'./=: platen, one should {A) leave it out and add later 
if •'."; impression is too light; (B) put it in and remove 
latt:: if the impression is too heavy; (C) put it in and 
rep. v.:̂  rsome ink from the disk if the impression is too heavy; 
(D) '• -ve it out and add ink to the di?k if the impression 
is •- ,• light o 

Th? toirn set-off is used to de^cxlhe {A; 
fresh ink frors the face of one sheet to 
shs'̂ !: c.bove it? (B) the interleaving o^ 
tv7:. „̂  r.-hly printed sheets; (C) settir::. 
and jagged sheets off the delivery bcv..-.'-
of a lift of sheets from the stockpil:-: . 

V - ' 3 f e r o f 
r .o;-icK of t h e 

- •. zf-^-et- hotv/een 
•^^.ft of p r i n t e d 
:D) t h e pJ =1 criment 
cne f e e d h ^ a r d . 
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Seoupnce 

Directions; The'iistB which follov/ are chs steps involved in perform­
ing certain jobSo Indicate the order reconimended in your references 
by placing the proper nuinbers in the blanks at the left, 

1. Steps involved when preparing a plciten press for a job run. 

A. Remove dust, lint, and oil from ink plate and rollers 

B. Move grippers to outer ends of gripper bars 

C. Remove old packing from platen 

D. Clamp top bail in position 

E. Insert chase behind lugs at bottom of chase bed 

F. Pull an impression on the tympan sheet 

^ G. Ascertain the type of packing to be placed on the tympan 

^ H,. Turn press over by hand, and then turn on pov/er and run 

press at slcv/ speed, 

I. Cut, clip, and crease packing sheets and tympan 

^ J. Insert the pressboard 
-K. Puil impression on stock size sheet and secure a "position 

o.k." 

L, Clamp lower bail in place 

M. Sight grippers to be certain they will not strike form 

N. Place a small amount of ink on the left side of the ink disc 

\! O. V7ipe'. chase bed and back of form after testing form for 

spring and lift 

P. Raise and engage chase clamp to hold diase securely 

Q. . Make certain tympan.bails ere in place 

R. Check position of guides and stripping devices and proceed 
with,the make-ready 

S. Position guides 

T. Turn off power to press and turn over by hand until rollers 
are at lowest point 
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2. Steps involved in pressfceding. 

A. Fingers drag sheet" to left v/hile resting on bottom guides 

1 Bb' Jog printed sheet as it is placed on delivery board 

C, •Drag top sheet from pile on feed board 

D, Sheet contacts boctora guides 

E-; Grasp printed sheet-between thumb and finger of left hand 

Po Place sandpaper covered finger on margin of printed sheet 
and draw sheet over edge of platen 

G. Pile printed sheet on delivery board 

H. Fingers move sheet to left until stopped by side guide and 
fingers continue sweeping motion out of press i nd back to 
pile on feed board 

I. VJithdraw thumb from sheet 

J. Grasp second sheet in pile on feed board and allow finger 
to rest on feed board 

K. Fan out pile of stock and place on feed board 
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Assignment 
Sheet No. 18 

Covering 
Units 148-157 

BINDERY ROOM OPEPATIONS 

In small printing shops it is common practice to make the learners, 
v/ho have reached some acceptable degree of ability, responsible for 
the final operations v/hich are performed on printed jobs. These 
operations — gathering, binding, packaging, and so forth — are 
performed in the bindery section of the printing establishment. 

To one who has never had occasion to perform any of the bindery 
operations, they may seem simple and of minor importance. However, 
having to report to the supervisor a job ruined by a careless error 
will quickly amend any unfounded idea concerning the ease or simplicity 
of bindery operations. 

This unit will enable you to study and learn of the machines and 
operations common to bindery rooms, and to learn of the operations 
necessary after the press-run to complete a printed job. 

Id 

Assianment: 

1. Read the references listed below. 
2. Answer the Questions below and turn in this assignment by 

References: 

A. Cleeton and Pitkin, General Printincr, pp. 180-183. 
B. Karch, Graphic Arts Procedures, pp. 300-316. 
I. Information Sheet No. 2, "Gathering and Binding" 

Questions; 

True"False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, drav; a circle around the letter "F." 

T P 1. Most printing jobs require no trii.̂ ming because they have 
been run on standard size sheets or paper. 

T F 2. "Off angle" cutting results v/hen paper is improperly clamped 
in the cutting machine. 

T F 3. Finishing operations for both pamphlet binding and book­
binding are quite similar. 

T F 4. Even though there has been considerable mechanization in 
other phases of the printing industry, bookbinding has 
remained largely a hand process 

T F 5. Mechanical bindings are being more widely used for library 
and school books than for commercial documents. 
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T F 6. When gathering, an eirror is of little importance as one 
can depend on the checkers to correct any such error, 

T F 7. If a book is to be side-wire bound, the signatures are 
placed one upon the other. 

T F 8. Sections and pages are usually gathered in the order of 
consecutive page nuinbers. 

T F 9. 

T 

T 

T 

F 

F 

F 

1 0 . 

1 1 . 

1 2 . 

The constructior of a book will determine the method of 
gathering, 

The original book signatures were composed of four pages. 

Stephen Daye developed the first paper folding machine. 

The book General Printing by Cleeton and Pitkin is saddle-
wire bound. 

T F 13. A side-wire bound book must have narrower inside margiiis 
than a saddle-wire bound book. 

T F 14. 

T 

T 

T 

T 

F 

F 

F 

F 

1 5 . 

1 5 . 

1 7 . 

I S . 

T F 19. 

T F 

T F 

20. 

21. 

Graphic Arts Procedures by Karch is an example of a "perfect 
binding." 

Beok sections are commonly knovm as signatures. 

Signatures are not necessary when books are constructed 
with loose-leaf bindings. 

Overwire is a type of spiral binding. 

A bone folder is used in hand folding to prevent wear on 
the thumb. 

When printed sheets are folded to register, the edges of 
the sheets are ai\i7ays kept even. 

l^en a pile of paper is jogged, the pile is straightened. 

Paper should be stored flat and kept clean by leaving 
covers intact. 

T F 22. Modern folding machines can deliver only 16 page signatures, 

T F 23. Two men can work on a hand-lever cutter v/ith more safety 
than one. 

T F 24. 

T F 25. 

When using a power paper cutter, a straw board should be 
placed at the top of the pile of paper to protect the paper 
from being marred by the clamp. 

Padding and tabbing are two terms v/hich refer to the same 
operation. 
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i-

T 
1 

T 

i rp 

1 
1 

P 

F 

F 

2 8 . 

2 9 . 

3 0 . 

26 • ^ p^per punching machine can handle more sheets at one. time 
than a paper drill. 

27. Staplers use ready-made staples and can be used to fasten 
work to one inch of thickness. 

Books and other printed material, to a maximum thickness of 
one-half inch, can be bound on a stitcher. 

Folding machines may he safely adjusted while in operation. 

•̂Jhen lifting heavy lifts of paper, the body and not the 
knees should be bent. 

Completion 

Directions; Pill in the blai^Cs) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The first folding machine was used by the 
" in the year .̂. . 

2. The type of binding which is simple, cheap, and used for small 
thicknesses is the . 

3. The "perfect binding" holds the book together v/ith a special 
type of „. 

4. The type of binding which offers maximum permanence is the 

5. A rounded back will indicate a book has been 

6. When signatures have been folded so the printed pages are aligned, 
the pages are said to have been ,; 

7. Paper may be delivered to the printer in sheet packages, 
sheet packages, or sheet packages. 

8. The aligning of sheets delivered from the press in a haphazard 
pile is called . 

9. Printed materials which are made of stiff papers and are to be 
subjected to severe usage usually are to 
prevent damage. * 

10. The colored lines foimd on various types of printed forms are 
ruled on special bindery equipment called 
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Multiple-Choice 

iDirections; Listed with each of the inconiplGte sentences which follow 
are several responses, one.of which will complete the statement and 
mal̂ e it true. Indicate your choice by placing the appropriate letter 
in the blank at the left, 

.̂ 1. Stiff covers are used on books which (A) have sewn casebind-
ings? (B) utilize binding posts to hold the sheets together; 
(C) are saddle-wire bound? (D) are side-wire bound. 

2. Packages or cases of paper should be stored (H) on end? 
(B) on edge; (C) flat; (D) leaning at an angle. 

, 3. When a cutting machine is used, the paper is protected by 
clamping the paper (A) as tight as the second machine 
operator states; (B) sufficiently tight to hold the paperi 
(C) very loosely; (D) as tight as possible» 

4. When gold leaf is applied to a book, the type used is 
(A) brass type; (B) Ludlow type; (C) monotype; (D) factory 
type.. 

____ 5. Books of blank forms v/hich contain many colors of lines have 
the lines produced by a (A) rotary press; (B) lithographic 
stone; (c) stripping machine? (D) ruling machine. 

Sequence 

•Directions; The lists which foilov/ are the steps involved in perforra-
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the bianlcs at the left. 

1. The following are the steps for tabbing "scratch pads." 

A, Insert straw boards 

B. Place heavy weight at top of carefully aligned piles 

C. Remove weight 

D. Count sheets into piles of 50 or 100 sheets 

E. Allow glue to dry 

F. Combine piles, carefully jog, and trim binding edge if 
necessary 

G. Apply tabbing glue as often as necessary 

H. Cut pads apart with sharp knife 

I. Secure and prepare tabbing glue 
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2&3St: ^ooks a r e contp'^sed of folded s e c t i o n s which a re of a defini-te 
aE2^ cansisteELt rrmnner of pages« iistialljr 16 or 32. Before the pages 
2 r s cCGEcd̂  tne^" nrust: f i r s t be gatherer^ o r assembled i n •'•he order of. 
' .ccj!?gg5Zgt±yg page nts iners . 

siELSEL ga tke r ing secrt-iarrs fo r tadks, s t a cks of the sepa ra te sections. 
a r ^ p laced i n conseccitiTz-e order on a - table, and one sec t ion a f t e r 

cker i s cQilecfced frcflm eac3i p i l e t o form the p r i n t e d p a r t of a 
J^lGdSlm 

;?xL;-tsHa£ csTs inEiisti b e takesi t o keep t h e s e c t i o n s i n t h e i r proper 
SJ2. e r r o r r . . sequence^^ laiss ing a s e c t i o n , or s e l e c t i n g two 

.oits ELOiiL as-V" p i2e ^asiH mean an e r r o r i n th^ book. Usually each 
IJCSL^ i s cftecsed Sor acci22r:ac^ of ga the r ing before i t i s bound. 

"ShS: a e ^ a d a^ c a n s t n s c t i a n of t h e book determines no t only -the 
inanner: im Ta^ic& S i e Sr^rms a r e locked up . b u t ais:o the method of 
gather ing« Xf a badk i s t o be side-^fjrirc bound, the folded s ec t i ons 
s r e p laced one laKon t h e o t h e r i n sequence? i f , however, the book i s 
t::̂  s e ^HiefT e-^eire ba^md, -the s e c t i o n s a r e i n s e r t e d one wi th in the othei 
im ccELseciLtijge o r d e r . lihen -this second type i s completed, t he ou t s ide 
sectioEL w i l l con ta in - ^ e f i r s t and l a s t pages of -fehe book, and -the 
c s m t ^ s e c t i o n ^ r i i l oorTtFriiR t h e pages ^ahieh come numerical ly t o g e t h e r . 
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A*3signment 
Sheet No. 19 

101 

Covering 
Units 158-164 

An ancient Chinese proverb states, "One picture is worth a 
thousand words," The wide circulation of weekly magazines, \^ich 
present news coverage in pictures^ provides much basis for the 
assumption that one picture conveys a message it would be extremely 
difficult to duplicate with only a thousand words. 

The widespread use of pictures to supplement news stories and 
advertising has made it necessary for the worker in the small print 
shop to be familiar with the various relate types used in the production 
of printed illustrations. In larger plants, v^ere these plates are 
produced, it is necessary xiiat the processes used to mauaufacture these 
plates be knovm and understood. 

The increasing use and populsirity of illustrations in conjunction 
with printed material and the expected continuation of this trend, 
makes necessary the study of this essential part of the printing 
industry. 

In this assigmaent you will learn the different t̂ p̂es of plates, 
the principles involved in producing each type, and the special 
adaptabilities of each. 

Assicmment; 

1. Read the references listed beloî . 
2. . Locate and identify ten types of plate illustrations. 
3. Answer the questions, turn in this assigmaent and the 

identified illustrations by ,„__ . 

References; 

A. Cleeton and Pitkin,̂  General Printing, pp. xv^l2 92-93, 
162-168. 

B. Karchj Graphic Arts Procedures, pp. 1-9, 208-240, 246-251, 
Colophon. 

C. Polk, The Practice of Printing, pp. 27?-3lS. 

Questions; 

True-False 

Directionss The follov/ing statements -are either, true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, drav; a circle around the letter T." 

T F 1. 

T P 2. 

It may be expected in the near future that offset printing 
may supercede letter-press printing. 

Tlie dots in a highlight area of a halftone are very small, 
surrounded with large areas of whi-te. 
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T F 

T F 

T F 

T F 

T F 

3. The range of highlights, middle tohes and deep shadows on 
a halftone-photoengraving is achieved by cross-hatching 
and varying the v/idths of the lines, 

4. Fine-screen halftores may bo offset printed on soft antique 
papers• 

5. An engraver can produce solid black areas on a halftone 
plate. 

6. Coarse screens are needed for plates v/hich are to print 
on rough papers. 

7. Wood cuts were the original means of producing book illus­
trations . 

T F S. Intaglio engraved copper plates have only been in use since 
1850. 

T F 9. Colored illustrations were not successfully produced prior 
to 1892. 

T F 10. 

T F 11. 

T F 12. 

Halftone plates print from relief surfaces. 

The original lithographic process made use of a porous stone 
upon v/hich designs were dravm in reverse. 

The white areas in a gravure illustration are produced by 
the paper itself, 

Gravure plates print from ink which is carried in wells in 
the plate. 

Offset plates register with the paper sheets being printed 
as do letterpress plates. 

Offset printing eliminates the need of performing make-ready 

A genuine engraving may be distinguished from an imitation 
engraving by the indention in the back of the former« 

Plates for line engraving are etched with "dragon's blood." 

Coarse screen halftones are made with screens having 
50 to 100 lines per inch. 

T F 19. A halftone plate is prepared from a photograph made through 
a fine silk screen. 

T F 20. The Ben Da^ Process is a mechanical metliod for producing a 
shaded 'effect on line plates after they are etched, 

T F 21. Odd shaped photoengravings are less expensive than regular 
shapes, 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

13 

14 

15 

16 

17 

18 



9ej|^a^a!Pg^a^gi<g^%;>g3^^»^^gii?igg?^g<%^^ —<y5^'>lS?<j;.<'j'<:=i^i?-j*L:^iV.s»^i,.^ js-j 

i if 

=j' ..' 

jp jr 

rft 

103 

T F 23» For process color printing, opaque inks are usede 

T F 24. T;ax electrotype molds are sprayed witli graphite to make 
them electrical conductors» 

T P 25» ±n the production of electrotypes, the positive power 
source is attached to tlie mold. 

T F 26« Hickeltypes wear longer than copper electrotypes« 

T F 27o Stereotype plates are cast from 'Daper matrices» 

30 o 

3 1 . 

X F :i£. 

nat ional adver t i sers usually ship stereotypes ra ther 
than stereotype matrices to newspapers, 

OSie foremost advantage of p l a s t i c duplicat ing p la tes 
i s the i r l ightness in v/eight-

Aniline dyes do not a t tack rubber duplicat ing p l a t e s . 

iicetate proofs are dusted with powder to prevent the i r 
s t icking together during shipment« 

Offset l i thographers prefer vdeep-et-ch p la tes to albumen 
p la tes I^cause of the longer l i f e and sharper d e t a i l 
they give= 

T F 33. Both ink and moisture are used on offset presses* 

T F 34« Dots of gravure p i s t e s and cylinders prepared by the 
Dultgsn process vary in s ize and deptho 

T F 35« Prior to etching? the hardened ge la t in on gravure p la tes 
i s th ickes t on h ighl igh t a reas . 

T F 36. Sine etchings are also commonly known as l ine engravings. 

T F 37. US'aallyc finished p la tes are somev/hat smaller than or ig ina l 
copies . 

T F 38. Reducing or enlarging a copy w i l l a l t e r the proportion 
of height to width o 

T F 39o lifter electrotype she l l s have been backed with lead/ 
they are shaved to a tlnickness of 11 points i f they 
are to be used unmounted« 
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chm^MMk 
J^l^gg^n^^ Fill in the blank (s) in each statement with the word(s); 
î lqair̂ d•to complete the sentence correctly, 

1» .Social custom demands the elegance of work produced from , , 
or plates* • 

V-' 

rA 

M^tKnA^^^^lmt^ 

•.-2o- 'The only printing process which gives a continuô is printing tone;', 
without the use of a screen is „ .or* "_. 

The colors of the plates used in process cdlor printing requires 
the use of . . _ _ ___, ; and 

tinnti^mMm mya ••««MMPK2)^l>Jwa0a V r •L'lMtJ.^qw^wo j o g * * w i ' o ' • " ^ a ^ 

colored plates 

4. The most used processes for duplicating printing plates are 
and iw i i i # m » i •>*••>«*• BWB> p l l M l f I. 

5, Stereotypes-are produced type*high or in 

6, The proofs of type made for offset printing are called 

7o The offset-lithographic press prints from a 
•surface, whereas a letter press prints from a • 
surface. 

S, Offset presses operate on the principle that • • 
and" • • do not miXo 

9. An illustration in Which the gray tone fades into white at tKe 
edges is called a (an) ^ . 

10. The term used to include all types, of printing from fiat surfaces 
•. is 

Sequence 

Directions? The list which follows contains significant developments 
in the history of printing plates•' Show the sequence of these 
developments as indicated in your references by placing the•appropriate 
numbers in the blanks at the lefto 

1, Events in the hi.story of printing plates. 

\^ A« Engraving pn metal by means of photography 

Bo Development of photoengraving.sensitizing method' 

C, Wooden blocks out with the grain 

D'o Application of color printing to halftone process 

S, Hand engraving of copper plates 

F» Discovery of screen principle 

I wMi A—'•wiaw' 
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•Directions: In the right column are deccriptive words and phrases and 
in the left various v/ords. Match the letters of the items on the 
right with the word(s) on the left by placing the. proper letter in 
each blank on the left. 

1. Certain events and discoveries related to plates for printing. 

1. Senefelder 

2. 1894 

3. Imitation copperplate 
engraving 

4 1892 

Steel plates 

A. Successful color process 

B. Rotogravure 

C. Maso Finiguerra 

D. U. S. 3\ireau of Engraving and 
Printing 

E. Photoengraving coniraercially 
profitable 

F. Slov7-drying ink, resinous powder, 
and heat 

Writing on stone 
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"Assignment 
Jheet No. 20 

Covering 
Units 165-166 

TYPECASTING MACHINES 

Not too long ago, a controversy existed among compositors regard­
ing the question of Machine vs. Man in the accomplishment of work in 
the composing room. Many old printers, upon the advent of the line-
casting machine around the turn of this century, raided large nev/spaper 
plants and destroyed machines that v/ere to produce six times the daily 
amount of composition that a man could produce. Yet, today, the 
linecasting machine has embedded itself into the compositor's world, 
and contrary to his original thoughts, has made composition less 
expensive and more plentiful — hence more in demand, and in turn 
demanding more compositors to arrange and display it to the public. 

Certain machines, in their infancy today, will revive the old 
question again. One of these is the teletype attachment for the line-
casting machine which operates the machine by tape, eliminating the 
need for an operator. Another, is a machine to produce cuts (nev/spaper 
photos) for the trade v/hereby electrical.ly heated needles drill dots 
into plastic plates and thus eliminate photo engravers. 

A careful survey of modern compositors will indicate to you that 
the linecasting and lettercasting machines are regarded as necessary 
to their world. Very few v/ould desire to return to the old hand-set 
straight-matter days. Because these machines are a part of his v/orld, 
the compositor finds it necessary to learn their basic operations; 
therefore, the principles involved must be understood by the craftsmen 
for daily production of quality v/ork. 

In this unit the priaciples of operating linecasting machines will 
be studied. This will provide you with background information, an 
appreciation of the machine, and the introduction of its product into 
your v/ork. 

Assignment; 

1 
2 

3. 

Read the references listed belov7« 
Observe the operation of the linecasting machine where you 
work, noticing particularly the operation principles outlined 
in the references. 
Ansv/er the questions below and turn in this assignment by 

References: 

A. Cleeton and Pitkin, General Printing, pp. 153-158. 
B. Karch, Graphic Arts Procedures, pp. 151-173. 
C. Polk, The Practice of Printing, pp. 141-147. 
D. Mergenthaler Linotype Company, Linotype Machine Principles, 

pp. 3-37. 
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Questions; 

True-False 

T 

T 

T 

F 

F 

F 

2 . 

3 . 

4 . 

Directions; The following statemehts are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Typecasting machines were first introduced by William A. 
Reade in 1862. 

The first typesetting machine was designed in 1822. 

Perforations on a paper ribbon cause a complete font of 
Monotype matrices to move over a mold. 

The Linotype system requires tv/o machines, one for composing 
and one for casting. 

T F 5. It was not until composing preceded casting that a satisfac 
tory typesetting machine was developed. 

Typecasting metal is composed of lead, tin, and silver. 

Linotype machines cast lines of type whereas Intertype 
machines cast individual letters of display type. 

A Linotype matrix is a small piece of brass having one or 
two characters cut into one edge. 

A magazine is the storage compartment for matrices while 
they are not being used. 

Most Linotype matrices will cast two type faces. 

The spacing between words on Linotype slugs are equal. 

A row of composed matrices and spacebands form the mold for 
a Linotype slug. 

The galley of a Linotype machine holds the cast and trim­
med slugs. 

Each Linotype matrix must have the same combination distrib 
utor of teeth to be carried along the distributor bar. 

The quadder enables the Linotype operator to cast a line 
flush right, flush left, or indented equally at each end. 

Linotype and Intertype machines are identified by model 
designations consisting of various letters or number 
combinations. 

T F 17. The Monotype keyboard produces a paper strip into which 
holes are punched by compressed air. 

T F 

T F 

T F 

T F 

6. 

7. 

8. 

9. 

T 

T 

1 ^ 

T 

T 

\ ^ 

\ T 

J?' 

F 

F 

F 

F 

F 

F 

i ' J . 

1 1 . 

1 2 . 

13 o 

1 4 . 

1 5 . 

1 6 . 
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T F 18 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

F 

T? 
^ 

F 

F 

F 

F 

F 

1 9 . 

2 0 . 

2 1 . 

2 2 . 

2 3 . 

2 4 . 

2 5 . 

2 6 . 

2 7 . 

2 8 . 

2 9 . 

3 0 . 

3 1 . 

3 2 . 

The Monotype, like the Linotype:, contains the keyboard 
and casting nechani^m in one machine* 

The Monotype composition <-:aster casts single letters. 

Ludlow Typograph matrices are hand set in a stick. 

Most of the type used in present day printing is set by 
composing machines. 

Spacebands provide the space betv/een words on the Linotype 
slugs. 

Cast slugs are apt to become mixed and individual matrices 
are likely to become pied in a linecasting machine, 

VJhen the cast slug is delivered to the Linotype galley. 
-ĉ .̂  

T F 33 

ic IS rea(?.y tor use. 

The magazine of a linecasting machine serves the same 
purpose as the cype case used in hand composition. 

The printer v/ho ov/ns a Linotype machine is his own type 
founder. 

The Linotype machine is a typesetting machine. 

Spacebands are wedge-shaped pieces of metal tapered in 
opposite directions. 

The assembling elevator is the "composing stick" of the 
Linotype machine» 

Because of the complex system of levers and links., a very 
firm pressure is required on Linotype keys to release a 
spaceband or matrix. 

The average Linotype operator is able to release one 
hundred-fifty matrices per minute. 

Depressing any two adjacent keys on a Linotype keyboard 
will release a spaceband. 

Mold disks normally have accommodations for six molds, but 
disks accommodating four molds can be secured for special 
needs. 

T F 34„ All matrices must be replaced by hand. 

T F 35. Conveyor screws automatically stop if a matrix becomes 
jammed on the distributor bar of the Linotype. 
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Completion 

Jĵ irecfcions: Fill in the iDlank(s) in each statement v/ith the word(s) r̂ eauired to complete the sentence correctly. 

^"1, The Monotype composition caster is actuated by a ^ . 

v2. , The Monotype, system uses two types of matrices, 
matrices and "matrices. 

.3o Et;ch Monotype matrix case can cast : type faces, 

.4. ' The Monotype system of composition produces 

'*5. The purpose of the Ludlow Supersurfacer is to produce a, 
for printing. • 

Matching 

Directions; In" the right column ja're descriptive v/ords and phrases, 
and in the left, various words. Match the letters of the items on 
the right with the word(s) on the left by placing the proper letter 
in each blank on the left. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Q 
-̂  . 

10. 

William Reade;. 

Intertype 

Teletypesetter 

A. Prevents mixing of two sizres of 
matrices 

B. Trims bottom of slug to type 
height 

Overhang slug composi- C. 
tion 

D, 
Ludlo\ Typograph 

Justification bar 

Back knife 

Automatic font 
distinguisher 

Conveyor screws 

Matrix slide box 

Activates spacebars to ex'pand 
line full width of measiire 

E. Utilizes Linotype principle 

P. Ride entire length of distrxbutoi 
bar 

G. Spaceband box 

H. Moves matrices along distributor 
bar 

Seldom used characters I. Advertising composition 

J. Trims back of slug to type 
height 

K. Perforation of casting machine 
types by electrical impulses 

L. Hand distributed matrices 

M. Developed Ludlow Typograph 
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Listing 

Directions s List the items called for in each of the following 
statements. Select your ansv/er carefully. 

The four major divisions of the Linotype ares 

(A) (C) 

(B) (D) 

2, The advantages v/hich recessed slugs have over solid slugs are: 

(A) 

(B) 

(C) 

Sequence 

Directions; The lists which follow are the steps involved in perform­
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 

1. The course of Linotype matrices from the magazine, through the 
mechanism and back to the magazine. 

A. Matrices assembled on assembling elevator 

B. Matrices lifted by elevator to distributor box 

C. Matrices drop into proper slot in magazine 

D. Operator depresses keys on keyboard 

E. Matrices fed to distributor screws 

F. Matrices fall from magazine 

G. Spacebeinds ar-'̂  separated from the matrices 

H. Matrices go to casting m.echanism 

I. Matrices carried by conveyor belt 

J, Slug is cast and matrices travel to point above casting 
machanism. 
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Sheet No. 21 

111 

covering 
Units 172-197 

LliJOTYPE MATRIX MECIiî NISI-iS 

During the training pezciod of every ambitious learner in the 
printing industry, the time arrives v/hen he is ready to learn to 
operate a linecasting machine. 

If this learning opportunity is carelessly handled by the learner, 
another opportunity to operate the machine v/ill be long F:)stponeG, if 
ever occurring again. A Linotype machine represents a sizable invest­
ment and is of extreme importance in keeping the presses of the print­
ing establishment operating. The production of cast slugs, or the 
lack of them, may well determine the daily schedule of the press room 
and bindery. The selection of the proper magazine, its safe position­
ing, proper care of the machine, and correct keyboard operation must 
all be performed in an orderly manner with an economy of time. 

In this unit, information has been selected which> if studied 
thoroughly, will provide the information needed to enable you to 
assemble the first line of matrices in the machine. In addition to 
learning this information, you will also learn of the various machine 
mechanisms which manipulate the matrices as they are made ready for 
the casting of the Linotype slug. 

Assignment; 

1. Read the references listed belov/ and study the illustrations 
carefully. 

2. Memorize the Linotype keyboard. 
3. Arrange with your employer for time to operate a Linotype 

machine under the direction of an experienced operator. 
4. Answer the questions belov; and turn in this assignment by 

References; 

D. Mergenthaler Linotype Company, Linotype Machine Principles, 
pp. 38-132, 348-353. 

E. Mergenthaler Linotype Company, Linotype Keyboard Operation, 
pp. 1-16, 29-33„ 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statemert is true, drav; a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. A "pi" matrix v/ill drop off the distributor bar and fall 
into a channel in the middle of the magazine. 

T F 2. Spacebands must be cleaned a minimum of once during each 
eight hours of operation. 
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T F 3, Excessive amounts of oil on the matrices will create 
conditions causing tlie matrix side v/alls to be damaged» 

T F 4. A good quality of oil should be placed on the distributor 
screws once every eight hours to prevent excessive wear 
on the matrix teeth. 

T F 5. A firm pressure is required on the keybutton to release 
a matrix. 

T F 

T F 

T F 

T F 

T F 

7. 

8. 

9. 

10, 

T F 11. 

T F 12. 

The sequence of operations from the release of the matrix 
to the casting of the slug is activated by the touch of a 
keybutton. 

Keybuttons never contain more than one character. 

The first step in swinging the keyboard is to remove the ' 
keyboard roller driving belt. 

There are three v/ays to clean cams and yokes, but if there 
is no oil on the yokes, dry cleaning is best. 

The rubber keyboard cam rollers should be cleaned with 
alcohol. 

As a safeguard to prevent damage to the machine, the key­
board should he locked \then not in use. 

A gummy residue on the sides of key levers may cause 
imwanted "doublets" to be deposited on the assembling 
elevator. 

T F 13. Magazine channels are all the same width, and .010" wider 
than the matrices which slide in them. 

T F 14. There are two general types of magazines which are of 
equal size, but vary in general construction • - '••-

T F 15. The magazine channels are v/ider at the back than at the 
front. 

T F 16. 

T F 17. 

T F 18. 

T F 19. 

T F 20. 

The "Model 20" magazine is a SO-channel magazine. 

The 90-channel magazine contains 91 channels. 

Main magazines contain two channels for the lower case "e," 
and the matrices may be released from either channel 
independently of the other or alternately from both. 

Main magazines are of three length: full length, three-
quarter length, and one-half length. 

A "split" magazine contains either the right or left half 
of a main magazine. 

C9:: 
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-T F 21. 

:T F 2 2 . 

T F 2 3 . 

T F 2 4 . 

T F 2 5 . 

XVhen the open end of the multiple key rod shifter handle 
reveals the symbol "e-e," lower case "e" matrices are 
released alternately from each "e" channel of the magazine. 

Iiinot^>es which are not equipped with auxiliary magazines 
will not be equipped with bail boxes. 

Graphite should be used instead of oil for lubricating the 
magazine channels. 

New magazines require more cleaning attention than magazines 
which have been used for a considerable length of time. 

An excessive amount of oil in the magazine is preferable 
to no oil at all. 

T F 26. If a matrix clogs the star wheel in the assembler block, 
the matrix will be either bent or broken. 

T F 27. 

r F 

r F 

T F 

T F 

T F 

T F 

T F 

T F 

-T F 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

The chute finger at the entrance of the assembler block 
holds the matrix close to the assembler rails and causes 
the matrix to strike the star wheel at the proper angle. 

The "regular" spaceband is identified by a single line on 
the lower front edge. 

The kinds of spacebands may be distinguished by the lines 
which appear on the lower front edge of the spaceband. 

^ e matrix releasing mechanism has more lost motion in its 
Xinkage than the spaceband releasing mechanism. 

The delivery slide receives a line of assembled matrices 
from the assembling elevator between a short fixed finger 
op. its right and long movable finger on the left. 

F±om the assembling elevator to the first elevator jaw, 
the line of assembled matrices travels about nine inches. 
« 

\ 

ihe first elevator jaw consists of a front jaw, a back jaw, 
^ d a separating block. 

Ail of the five different movements of the first elevator 
aife controlled solely by the shape of the first elevator 
sl^de cam. 

Th4 triniming knives are cleaned by a brass wiper called a 
"f^g." 

Thebretically squirts can occur, but in actual practice 
they do not. 

The ̂ ocess of second justification causes the spacebands 
to again be pushed upward, thereby forcing the spacebands 
and matrices to be wedged tightly between the vice jaws. 
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T F 

T F 
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39. 

4 0 . 

4 1 . 

42o 

4 3 . 

Accuracy and good bfĴ cihg are the basic considerations in. 
keyboard operation. 

A swift operator is always the most desirable type of 
operator. 

Speed at the keyboard can only be secured by a combination 
of practice plus experience. 

The keyboard layout of the capital alphabet is the same 
as the arrangement of the lov/er case alphabet. 

The third finger of the left hand is used to strike the 
spaceband key. 

When fingering the keyboard, the striking motion should be 
made from the wrist. 

T F 44. VJhen double letters are necessary in a word, these may 
correctly be secured by holding down the particular key-
button. 

T F 45. A slow, even operating speed is better than speedy, jerky 
movements when fingering the keyboard. 

Completion 

Directions: Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly, 

1. The "Model 5" magazine v;as first used on the ; 
Linotype and is a channel magazine. 

2 Auxiliary or side magazines are also called 
magazines, v/hich are 

having matrix channels 

or 
in shape. 

to each other 

3. When a single lower case "e" shows at the open end of the 
multiple key rod shifter lever handle, lower case "e" matrices 
are released from the 1 1 ^ li 

e channel only. 

4. The bail box permits the regular keyboard to operate 

5. Linotype operation requires the trained coordination of the eyes, 
, , and . 

6. The first essential for Linotype operation is familiarity with 
the o 

7. Shop production of slugs is in terms of 

8. W.ien studying the keyboard, only one should be 
attempted at a time, studying the buttoms first 
and then . 
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9, Of the fingers of the right hand,the finger 
strikes the largest number of lower case keys 

,10. Variable fingering of certain words will result in faster and 
smoother keyboard fingering only when a speed of 
..^,^ per hour has been attained. 

• Matching 

Directions; In the right column are descriptive words and phrases 
and in the lefl; various words., Match the letters of the items on the 
right with the words on the left:by placing the proper letter in each 
blank on the left. 

1. Extra thick spaceband 

2. Wide range spaceband 

3. Thick spaceband 

4o Extra thin spaceband 

5. Roman position 

6. Italic position 

7. Squirt 

8. Linotype 

9. Hang the elevator 

10. Black keys 

A. Five lines 

B. Auxiliary position 

C. Upper case matrices 

D. Two lines 

E. Regular position 

F. Figures and miscellaneous marks 

G. First elevator 

H. Three lines 

I. Not tolerated in first-class shops 

J. Regular spaceband . . 

K. Tool for more rapid assembling 
of line of type 

L. Disagreement of theory and 
practice 

M. Keyboard locking plate 

N. Lower case matrices 

Sequence 

Directions: The list which follows contains the steps involved in 
performing a certain job. Indicate the order recommended in your 
references by placing the proper numbers in the blanks at the left. 

1. The course of the matrices prior to the casting of the slug. 

A. Matrices taken by first elevator jaw for alignment and 
justification 

B. Matrices are forced onto assembler slides 

C. Matrices pass through assembler block 

D. Assembling elevator carries the matrices vertically about 5". 

E. Matrices move horizontally about nine inches through the 
delivery channel 
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LINOTYPE CASTING MECKASISH 

The casting mechanism is potentially the most dangerous part of 
the Linotype. It is in this mechanism that molten type metal is re­
leased by the operator. If this molten metal is properly channeled 
by a well-adjusted machine, the metal is an obedient servant; hov/ever, 
if the machine is permitted to remain out of adjustment, and is care­
lessly, used, the molten"m.etal will not only clog the casting mechanism, 
but vTill-also place the operator in .danger of serious injury. 

Casting is a continuous operation and it is necessary that proper 
care be given the cashing mechanism. Linotype operators so frequently 
shift mold positions-and adjust slag widths that the practice becomes 
automatic and an auditory alertness must be developed to ĉ ieck the 
casting operations "at all times. While the operator is reading the 
copy and fingering the keyboard, this auditory alertness must enable 
the operator to know by the sound whether the operations of the castinc 
mechanism, casting, trimming, and ejecting are taking place properly. 

In this unit information is presented which will enable you to 
gain a complete picture of the casting operation. The information 
secured here will advance you in the development of a keen auditory 
perception necessary for the continuous checking of the casting opera­
tions . 

Assignment; 

1. Read the reference listed below. 
2. Observe a Linotype operator cleaning the mold disk. 
3. Observe a Linotype operator removing and replacing liners for 

casting different slug lengths and body sizes. 
4. Secure permission from your employer to remove and replace 

mold liners vmder the direction of the operator. 
5. Answer the questions which follow and turn in your paper by 

Reference; 

Do Mergenthaler Linotype Company, Linotype Machine Principles, 
pp. 133-149, 152-173, 206-231. 

Questions; 

True-False 

Directions; The following statements are either.true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. It is possible to set up a regular mold disk to cast four 
different sizes of slugs without further adjustment. 
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T F 

T F 

T F 

T F 

2. 

3. 

T F 4. 

5. 

6. 

7. 

8. 

S. 

10. 

T F 11. 
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The universal adjiistalble mold may be adjusted in terms of 
both picas and poirits. 

The liners are held firmly in place by mold cap screws and 
keys on the bottom of the liners. 

VJhen the length of a line is to be changed, only one liner 
must be changed. 

When large body sizes are cast, the universal adjustable 
mold will produce more perfect slugs than the recessed mold, 

Mold liners may be secured for bodies from 5 to 18 points 
in thickness and from 4 to 30 picas by picas in length. 

The left liner for a recessed mold is interchangeable and 
may be used in any other type moid. 

Liners may be removed by placing a screwdriver in the mold 
slot and freeing the liner by prying. 

The mold cap of a recessed mold carries projections which 
form cavities in the recessed slug. 

The weight of a recessed slug is about two-thirds that of a 
solid slug of the same dimensions. 

A screwdriver is the only tool necessary to change mold 
liners. 

T F 12. The back mold wiper has little effect upon the prevention 
of back SGuirts, 

T F 

T F 

T F 

T F 

T F 

T F 

13. 

14. 

15. 

16. 

17. 

18. 

T F 19. 

The back knife must be kept razor sharp. 

While the mold disk is making the three-quarter revolution 
between casting and ejection, the back knife trims the slug 
to type height. 

The molds for a four mold disk and those for a six mold disk 
can be distinguished only by part n;ii[nbers. 

The mold disk is properly timed so long as any timing mark 
on the mold disk matches any mark on the pinion. 

Vents in the pot mouthpiece are for the purpose of allomng 
metal to form the base of the slug. 

The gas governor is based upon the principle of the equal 
expansion of two pieces of metal v?hen heated. 

If a gas burner is used to heat the type metal, the air 
mixing valve should be adjusted until the flame is blue 'with 
a yellow tip. 
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3? F 20^ 

T F 21 

T F 22. 

T F 23. 

T F 24. 

T F 25. 

T F 26. 

T F 27. 

T F 28. 

T F 29. 

T F 3C. 

T F 31. 

T F 32. 

T F 33. 

T F 34. 

T F 35. 

T F 36. 

Gas governors for "'natural gas cannot be used on artificial 
gas line; however, an artificial gas governor may be used 
on natural gas lines. 

All the fittings and materials used in the electric pot 
heaters confoann to the requirements of the National 
Electrical Code. 

The Linotype electric pot heater has not been approved by the 
National Board of Fire Underv/riters. 

Electrically heated pots have foiir heaters — two crucible 
heaters within the pot, one at the moufn, and one on the 
throat of the pot. 

The envelope heaters are sealed by autogenous welding. 

Throat and mouth heaters designed for 110 volt circuits 
cannot be used on a 220 volt circiiit. 

Crucible heaters are connected in parallel for 110 volt 
circuits and in series for 220 volt circuits. 

The expansion element of the mechanical thermostat must be 
free to expand in all directions. 

The pot control panel is located to the right and slightly 
to the rear of the keyboard. 

When fuses in the control panel blow, they should be replaced 
by fuses w?lli higher amperage ratings. 

When using a bank of lamps as an emergency resistance coil 
for the pot circuit, only lamps bearing the trademark '^OMA" 
should be used. 

After long periods of use, mouthpiece holes should be reamed 
to remove accumulated metal, dross, or burrs. 

Mouthpiece vents may be scraped to remove accumulated metal 
or dross. 

If a "back squirt" occurs, the first thing to check is the 
lockup of the pot mouthpiece against the mold. 

The Micro-Therm controls may be damaged in the temperature 
of the mouthpiece exceeds 525 degrees Fahrenheit. 

Best casting results are secured v/heii the temperature of 
the type metal is between 575 degrees Fahrenheit and 600 
degrees Fahrenheit, 

Ejector blades may be arranged to eject any size slug the 
machine will cast. 
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T P 37. The ejector serves two functions: it pushes the cast slug 
froru the mold, and it also forces the slug between knives 
v/hich trim the slug to accurate point thickness, 

T F 38. The slug has completely cleared the mold before the trimming 
is begun. 

T F 39. The right knife shaves the ribs of the slug to make the 
slug the proper thickness. 

T F 40. The left knife removes "fins" or overhang from the sraoot: 
side of the slug. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The back of the molds are kept clean by the 

2, The mold disk and pinion gear are aligned by means of the 

3. Two devices that have heen used to control the heating of electric 
pots are the and the 

4. VJhen a magnet switch resistance coil has burned out on a 115 volt, 
60 cycle alternating current line, an emergency 40 ohm resistance 
may be produced by siibstituting 150 v/att lamps wired in 

5. Molten metal splashing over the back of the mold disc is called 
a 

6. The best casting results are secured when the^temperature of the 
type metal is between and degrees Fahrenheit. 

7. Slugs are pushed from the mold by the 

If the trimmirxg blades are dull but not nicked, they may be 
dressed with a and a (an) 

v/hich has been moistened with . 

9. 

10. 

Early Linotype machines used the galley. 

If a metal deposit forms under the slug buffer and interferes with 
the slugs as they slide onto the galley, the difficulty can be 
remedied by rubbing the deposit with a on which 

has been placed. 
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Matching 

Direfptions; In the .right colmsn are descriptive ̂ ^rds assd pSarases ar̂ d. 
^n the left various words. Hatch the letters of the ilî as tm. the 
-right with the word(s} OK the left by placiisg the proper lett̂ er in. eact: 
blank on the left« 

1. Recessed mold 

2. Body size of line 
changed 

3. Type high 

4. Length of line 
changed 

5. Back squirt 

6. Ejector 

7. Slugs 4-points thick 

8. Right-hand knite 

9. Reversible galley 

10. Short measure slugs 

Back knife 

B. Right and left: l i n e r s «3sanged 

SeocHidarY stop s t r i p 

B o ^ s i ze of slug 

Ver t ica l ^ l l e y 

Left l i n e r replaced 

C . 

D. 

E. 

F . 

G. Forces " s l ^ between trissaing 
knives 

H, Water c i rcu la t ion 

I . Uneontrolled sjol^ien sjetal 

J . English asd Hebrew oosaposition 

K. .040" e jec tor blades 

L. Cavi t ies or recesses iia 

i 



121 

S h e e t 3Sro. 23 12si1s 231-232 

IZMS^SS^ miSTEiI^^jn.€M MSZ^iJI tS^ 

Cue s l i ^ s a r e cast , assd ejeti^^jd Sfflt:̂  t h s gs-Lle 
stisOT- tiae x i iaa l ^BCvesE^SLts o r tSse irerr i-ccs a s 

"vari.OT23 s&ecS^aiaisss ^ssaicsa csxxy ttassm 25sc^ 1ro t: 
Trr?t-§1 s e e d e d . 

a r e ^sssii5sle<d aisd I223*? 
5", ^cjia a r e IDCW x e ^ ^ ^ t30 

J2 33SiC<a2iJ2e Z3]r 

>>.,^.::ni ISi is f5rVr5l p a r t o f t2as sE i t r i ces* c r r d s I s x e x e r r s d t:t3 a s "'dlsii 
i i taon* i n t5:jat; It. i iacliadss lEDt o-slv "iisse rstrsrsi o f t ise m a t r i c e s t o tlse 
s^igazln'e, "bat a l s o t h e retsinni -af tiSne spacebasjos tro tSae ^a'ceSsaiisa ISGS:. 
Xn t i l l s r e s p e c t » tfee d l s t r lbas t losa iSsssct^ryr o f t i s s I r i ro tgpe I s q s i l t e 
s i m i l a r t o tfee dlstrl©aitl33g ©f t^i^e assa s s a d r s g m a t e r i a l Iz^ tiise Isassa 
ooiii"Doslt:or, 

Xn t h i s ^snilt. ^ms. ^"111 fisrt lser deij^elop ^^ssr 
Li ^ot;vpe ^^ l e a r i m a g t h e fsGEctloEi ass^ operat izsg p 
t o tl2S dlstrUggrtlCati o f i s a t r l c e s aisa s p a c ^ s z s l s a f 

n T u p l e s relat l 'z^e 
i s r tlsa s l i s s s a r e 

ASSlGXESf^lts 

J., 

3 , ^ESi 

Sead tiae r e f e r e s c e l i s t e d l ^ l c s r . 
s s H e a IsisDtvpe i s i n o>per^"^cic-r ss; 
g r o ^ s csf s ^ t r l c e s and spaes^ 
d l ^ ttio" t h e i r prDper s tcara^s p i i a ce s . 
•ransi£er 

~fe c l ^ ^ e l Y s e T e s s l 
_ 3S3=2̂  frnss t h e innOLd 

rj-ris asslcsmisist: ss^ 

5si :ere i ic^ ; 

15 • JJfergsnthaler lalisotifpe CSsapesg^, ?„f-^c-tTrse .sia-r^iTrie ^ 
?:$>. 232-275 . 

O-iesticsiis; 

T r s s - g ^ l ^ 

B i r e c t l t H i s ; ^Sae fallosiEliQg s t a t s m e n t s a r e e l ^ s a r t r s e C2r : f e l ^ . I f 
the,Sizatessent - I s t n c ^ , <dr̂ s7 a c i r c l e arossmd t±!e l e t t e r "^. '^ I f i t 
i s f a l s e , draw a c i r c l e artssnd t h e l e t t e r ***•* 

I* P 1 . BistrliHiitisa:! ind iDdes a l l t h o s e insrsari lsi is ^isslcsa re^Dsr® 
spacecEisds asad i i a t r i c e s from th>e f i r s t e l^sa t^s r JSK- 2sacS: 
t o t h e ESoaz ines froca "umlsss. i^-e?^ cense. 

2 . 'fSae t e e t h ©f p i i i s t r i c s s a r e iised caxrmg t i ss c s s t u s g tn^iera-
t i c a s . 

5 ? 3 . f h e secnssd e l e 'Fa to r csrssveys txss s ^ t r i c e s and spac^sands tsn) 
t h e dis t r i tsQtican t © s . 
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T F 4. The distributor shifter pushes the matrices from the second 
elevator bar into the distributor box. 

. ^ • . 

T F 5. The sole function of the distributor box is to lift the 
matrices onto the distributor screws. 

:.T F 6. A primary distributor box is found on all single distributor 
Linotypes^ 

T F 7. The function of the upper distributor box is to separate 
matrices and spacebands. 

T F 8. Before being distributed, all matrices pass through the 
distributor box. 

T i 9. Matrices and spacebands are pushed along the distributor 
box rails and lifted by the matrix lift into the distributor 
screws. 

T F 10. The clutch of the distributor screw driving mechanism is 
disengaged by the retardation of the back distributor screw. 

T F 11. A single distributor Linotype may be described as having-
only one distributor screw. 

T F 12. A "Two-in-Or.e" model Linotype will distribute matrices to 
90-channel and 72-channel magazines simultaneously 

T F 13. The Linotype designated as a "Two~in-One" mixing machine 
carries six distributor screv/s and two distributor bars. 

T F 14. Spiral automatics magnify any drag on the lower distributor 
screw to such proportions that the distributor clutch 
disengages. 

T F 15. The primary purpose of the spiral automatics is to lock the 
front distributor screws. 

T F 16. The spiral automatics consist of an application of two 
sections of coarse pitch V~screw threads. 

T F 17. The distributor bar contains seven levels of combination 
rails. 

T F 18. The brass plate at the back of the distributor bar is 
designed to keep excess dust from falling into the channel 
entrance. 

T F 19. Kerosene will generally clean gummy distributor screw 
bearings. 

T F 20. The clutch of the distributor screw driving mechanism is 
referred to as "the spiral automatic." 
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123 
Once the obstruction in Hie distributor has been cleared, 
the distributor clutch v/ill automatically remesh and start 
the distributor screws. 

To start the.distributor after it has been locked by the 
spiral automatics, one. need only to grasp the- starting lever 
flange and turn it slightly backward. 

The spiral automatics are unlocked by turning the starting 
flange lever backward slightly. 

The rails of the distributor bar provide for' 127 different 
corabinationis of matrix teeth. 

T F 2,5, On the distributor bar for a 90-channel main magazine, the 
"1" matrix v/ill travel a greater-distrance than the "f" 
matrix. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Spacebands are not lifted to the level of the distributor box, 
because they lack a . . 

2. The matrix teeth are first used during the movement into the 
v/here they engage the 

3. Matrices are pushed from the 
into the distributor box by the 2. 

4. In order to engage the clutch after clearing the spiral automatic. 
the starting flange lever must be 
to mesh the . 

5. The type of matrix which has none of its teeth removed is called 
a (an) . 

Seguenc a 

Directions; The list which follows is the steps involved in perform­
ing certain jobs. Indicate the order recommended in your references 
by placing the proper number in the blanks at the left. 

1. Trace the path of a single matrix as it approaches a main magazine 

. „ A. Conveyed to level of distributor box 

B, Moves into distributor box 

C. Carried onto railed bar 

D. Rises to level of transfer channel 

E. Moved by distributor shifter 

F. Lifted by matrix lift 

G. Pushed onto second elevator bar 
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Matĉ iincr 

Directions; In the right coltimn are descriptive words and phrases and. 
in the left various v/ords. Match the letters of the items on the 
right with the words on the left by pî .cing the proper letter in each 
blank on the left. 

1. Transfer mechanism 

2. Second elevator bar 

3. Second elevator 

4. Distributor shifter 

5. 

6. 

7. 

8. 

9. 

Distributor box 

10. Pi matrix 

A. Receives-matrices in transfer 
channel 

B. Matched full projections inside 
V notch of matrix 

C. Transports matrices from inteinne 
diate channel to level of distri­
bution box. 

Font distinguisher p 

"Two-in-One" model 
E 

Starting lever flange 

Teeth F 

H, 

Matched projections on front and 
back of distributor bar. 

Pushes matrices into distributor 
box 

Two sets of distributor screv/s 
and two distributor bars 

Carries matrices and spacebands 
to and from casting 

Icemoves matrices and spacebands 
from vise jav/, places spacebands 
in spaceband box and matrices in 
distributor box 

I. Matched full or partial projec­
tions inside V notch of matrix 

J. Guides matrices and lifts them 
into distributor screws 

K. Pulled out to mesh clutch stop 
blocks 

L. Carries matrices and spacebands 
to first elevator 

M. Stops turned matrices or wrong 
font matrices. 
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Covering 
Units 239-267 

PROBLEMS IN LINOTYPE OPERATION 

The Linotype machine v/ill present operational problems' due in 
part to the manner in which the operator uses the machine, and in 
part to'the wear v/hich is normal for a machine in daily use. 

The Linotype operator in a smaller printing establishiaent is 
expected to develop a technical background which will enable him to 
make minor adjustments and otherwise get his machine back into produc­
tion. Usually production stoppages are due to type metal deposits, 
dirt, gum, or improper lubrication. The operator who is capable of 
caring for the maintenance and repair requirements of his. machine is 
designated as an "operator machinist." Large printing establishments 
which require the use of many Linotypes- employ a Linotype machinist 
for every five machines. His sole responsibility is. to. adjust and 
place new parts on the machines in his care. 

r • 

In this unit the points where work stoppages most frequently 
occur are considered. By studying the reference materî al̂  you will 
learn the technical information.necessary to enable you to correct 
rainor mechanical difficulties as they occur. * -

Assicmments 

1. Read the reference listed below. 
2. Observe the Linotype operator as he corrects machine difficul 

ties from time to time. 
3. Ask for the extra duties of cleaning spacebands, matrices, 

and general oiling and care of the machine. 
4. Answer the questions and turn in your paper by 

Reference; 

D. Mergenthaler Linotype Company, Linotype Machine Principles. 
pp. 34-35, 43-46, 53-56, 75-78, 81-84, 87-89, 119-122, 163-196, 
206-212, 216-218, 246-249, 260-263, 267-268, 382-386, 410-435. 

Questions 

True-False 

Directions; The following statements are either true or false. Xf 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around tVa letuer "F." 

T F 1. Several styles of racks are available. for the storage of full-
length magazines, biit as .'yet no racks are* available.Jfor .\ 
split or auxiliary magazines. 

T F 2. The magazines rest upon the keybuttons v/hen being changed. 

T F 3. Matrix sidewalls may be crushed as a result of excessive oil 
on the back mold wiper.. .. 

T F 4. "Hair lines" are common when new matrices are first used. 
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T F 

T F 

T F 

T F 

T F 

5 . Spacebands i n c o n s t a n t use should be c l eaned once each week. 

6. 

7. 
• 1 

1 

1 
T 

i , 

T 
1 

i 
1 
1 T 
1 

: T 
1 

T 
1 

T 

F 

F 

F 

F 

F 

F 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

T F 14. 

15. 

16, 

T F 17 

Metal which docs not readily rub from spacebands may be 
removed by scraping with a piece of brass. 

The matrix holder and buffer provide a quick means of 
polishing a font of matrices. 

Misalignment of the first elevator jaw and second elevator 
will cause excessive wear on matrix teeth. 

• The magazines on the three-magazine-model Linotype must be 
brought to the operating position before they can be removed 

To remove the middle magazine of a three-magazine-model 
Linotype, the upper magazine must be removed. 

When the machine or the matrices are new, the magazines 
must be cleaned frequently to remove oil and grit. 

Oil in the magazine may be washed out with alcohol. 

A pencil rubbed over the escapement verge at the point where 
it contacts the escapement plunger will provide adequate 
lubrication if the parts are not worn excessively. 

Star wheels are excessively expensive and should be replacec 
only when adjustments fail to prevent "oversetting." 

The oil hole for the star wheel shaft can be reached when 
the assembling elevator is raised. 

A long strip of metal formed between the duplex rail and 
the matrix adjusting bar as a result of a squirt can be 
driven out with a piece of brass or a six-point Linotype 
slug. 

Clutch leathers should be gritty in order that they may 
have increased friction on the clutch faces. 

T F 18. Electric crucible heaters for 110 volt A.C. circuits can 
also be used on 220 volt A.C. circuits. 

-̂Jhen electrical fuses burn out, they should be r.eplaced v/ith 
a fuse of exactly the same rating. 

A strip of smooth cardboard may be used to clean the metal 
contact surfaces of a magnetic switch. .' 

I 
When scraping mouthpiece vents to remove dross,'the vents 
should be scraped toward the bottom of the mouthpiece. 
The lockup of the mouthpiece against the mold is the first 
thing to check when a back squirt occurs, / 
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A ring of dross in the well will prevent the pot pump plunger 
from making a full stroke. 

One/cause of bade squirts is using type metal which is not 
at the proper temperature. 

The back distributor screw may be opened in order to locate 
distribution difficulties. 

The distributor beam may be adjusted vertically as well as 
horizontally. 

The distributor is started after being cleared of matrices 
by revolving the spiral automatics by hand. 

The matrix delivery belt is kept tight by adjusting the 
idler pulley. 

The release .of all matrices in a particular magazine channel 
will usually indicate a broken keyboard cam stop pin. 

Hair lines are caused by metal accumulations on the spaceband 
sleeves. 

T F 31. If the pot mouthpiece rests against the mold for an excessive 
length of time, the mold may v/arp or have the temper drawn 
from it. 

T F 32. 

T F 33. 

T F 34. 

T F 35. 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

3 6 . 

3 7 . 

3 8 . 

3 9 . 

4 0 . 

Mold wipers are lubricated with oil. 

If the pot v/ell is worn oversize, the entire metal pot 
assembly must always be replaced. 

The plunger should be cleaned daily while the machine is 
new, but as the machine becomes broken in and the plunger 
fitĵis more loosely in the well, daily cleaning becomes more 
detrimental than beneficial. 

If slugs do not eject properly due to the trimming knives 
being set to a smaller size than the body of the slug cast, 
• the'slug must be forced through the knife block before 
: tfimming knives can be adjusted. 

Burrs on >:he magazine channeli may be removed with a fine file 

When the matrices and magazine are cleaned, the channeli 
entrance should also be polished. 

If matrices stick in the magazine channels, the channels 
may be'-lubricaitbd with graphite. 

itflhen placing a magazine on the machine frame, it must be 
moved into place without excessive jarring or slamming. 

Inexpensive vegetable oils are as satisfactory for Linotype 
lubrication as expensive machine oils. 



r^'-^mmmmm- mmmmmmmmmmmmm mm mmmmmmmmmmmmmmmmm t^^m^ 

i t 

123 

I'lat ch ina 
• • • 

Directions; In the right column are descriptive words and phrases and 
in the left various v/orcis. i-iatch the letters ci: the items on the 
right v;ith the words on the left Ly placi-ig the pro'oer letter in each 
blank on the left. 

2 . 

' 3 . 

I 4 . 

5 . 
1 

6„ 
i 

' 7 
1 / o 

3» 

: 9„ 

10„ 

star wheels 

Three-cornered file 

Hollow slug 

Short distributor box 
bar point 

Back and front 
distributor gears 

Heavy mark off-center 

Start distributor 

Distributor box lift 

Locking bar 

Linotype X-24 

A. Opens safety latch when magazines 
are raised from escapement 

B. S. A, Z. 20 

C. Raises matrices into distributor 
screv/G 

D. Turn knurled flange back̂ î ard, 
then pulled outward 

Eo Turn knurled flange for\'/ard, 
then pull outv/ard 

F» Used on machines with 90-channel 
magazines 

G. Meshed ".̂y means of locating pin 
ana cut-out portion 

H. Mechod of aligning spiral auto­
matics to maintain timing when 
being reasseip-bled. 

I. Used on machines with 90-channel 
magazi' >is 

J. Cause of failure of slug to eject 

K. Can be ground to ream holes in 
pot mouthpiece 

L. Inexpensive and should be replacec 
rather than adjust assembler 
slide stop screv/ 

Completion 

Directions: Fill in the blank(s) in each statement with the v/ord(s) 
required to complete the sentence correctly. 

1. Before any magazine can be changed, the magazine must be in its 

2. 

3. 

If oil should get into the magazine channels, the channels 
should be cleaned with a brush and . 

If distributor screws do not turn due to gummy bearings, the 
gum may be cut ?oy the use of . . 
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4. Spacebands should be cleaned with graphite once during each 
. period of operation. 

5. The misalignment of the pot mouthpiece and the mold will cause 

6. I-Then removed from the machines, the magazines should be placed 
in a position on special racks. 

7. The partitions of the channel entrance must be in line with the 
of the . 

8. A substitute equivalent in viscosity and quality to Linotype 
oil X-24 can be found in standard 
motor oil. 

10. 

The bearings of the assembling elevator lever shaft should be 
lubricated with Linotype approved lubricant No. . 

The second elevator guide (lower) should be lubricated with 
Linotype approved lubricant No. . 
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Assigaisent 
Sheet Ko. 25 

Covering 
Units 268-271 

PRINTING: 3UYI1IG, SELLIMG AHD PRODUCING 

Printing opportunities exist for the young apprentice-compositor 
who has mastered the trade. True to limerican ideas of free enterprise, 
he may decide to "go out on his own" and establish and operate his 
shop. 

The sucress or failure of such a business mil depend upon your 
ability to price your work correctly. You must acquire the knowledge 
and skill necessary in estimating printing costs before advancing verv 
far as an employee, or before going into business for yourself. If 
you price your work too high, you will not get the necessary business. 
Pricing it too lew, you are doomed to failure. 

In this unit you v/ill have the opportunity to study information 
relative to establishing and operating a print shop. Review this 
material with care. Double check your answers by talking to experiencec 
persons in your community. 

Assioninents 

1. Read the reference listed below. 
2, Answer the questions which follow-/ and turn in this assignment 

i>y I . 
References; 

I. Information Sheet No« 3, "Price Policy and Estimating." 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle aromid the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. A press may run only 50 to 50 per cent of the time. 

T F 2. Every job must help pay for maintenance and eventual replace­
ment of equipment. 

T F 3. Cost of paper should include the cost of spoilage and unused 
remnants. 

T F 4. The cost of ink in a job does not include the cost of ink 
wasted in cleaning presses, or otherwise. 

T F 5. Idle time of workers is not figured into the costs of an 
individual printing job. 

T F 6. It is better to do something at any price than to do nothing 
at all. 
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20. 

T F 21. 

22. 
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T F 23. 

It is not necessary to provide' for a profit on every job. 

The margin of profit on most jobs v/ill be around 35 to 50 
per cent.. 

Making accurate estimates is a major problem for every 
printer, but it is one which all successful printers find 
themselves able to solve. 

Price cutting is a good basis to use for securing business. 

Low prices have a tendency to increase the number of print 
jobs. 

The lack of quality in your work, and promptness and reli­
ability of service, cannot be offset by lower prices. 

Too much emphasis on low prices may mark you as a cheap 
printer and actually lose business for you. 

The chief reason a large number of new printing establish­
ments, fail each year is a lack of adequate equipment. 

The safest approach to meeting competitive prices is through 
careful use of the cost system. 

The cost system furnishes the facts about your business 
which m.ake remedial action relatively simple.. 

If your competitor can seriously undersell you on certain 
classes of printing, it would be better for you to drop 
this phase of v/ork rather than to take a loss on the jobs. 

One satisfactory v/ay to arrive at printing prices and meet 
competition is to learn your competitor's prices and cut 
yours slightly. 

The published schedules of average printing costs are of 
little value to most printers. 

In order to assure that every item is taken into account 
in a printing job, all estimates should be figured on an 
estimate sheet. 

The limitations on jobs that can be handled work a hardship 
on the small print shop ovmer. 

Labels, tags, and tickets cannot be produced economically 
in a small print shop. 

Printers who practice making estimates by the calculating 
method will find this sufficient. 

T F 24. Experienced printers sometimes make gross errors v/ith 
decimal places in figuring paper. 
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T F 25. It is never considered good business to send a oistosaer to 
another printer. 

T F 26. When you honestly indicate to a csistosŝ r you are specialists 
in the type work about whicSi be bas inquired, tiiis is a 
better approach than price. 

T F 27. You are not apt to be successful at seiliisg printiBg without 
knowing every phase of printing-

T F 28. Host printing jobs coming into the shop w'ill have alrea«^ 
been designed. 

T F 29< 

T F 30. 

T F 31, 

T F 

T F 

Since the production laanager in a print shop deals ^ed.th. 
jobs, men, and isachines, little imagination as2d artistic 
talent is required to do his job successfully. 

The production saanager has ssny details to check aBd 
coordinate for every printing job in the 

32, 

33, 

Every job that ccsaes in does not require a productlosa check 
sheet. 

A daily calendar should be saaintained for ei?ery press and 
eveiy other production unit, sen, or jsachlneo 

A consaon isistake in printing ^ops is failure to provide 
enough spacing material, with constant loss of tisse by 
coiajK>sitor s. 

T F 34. Completed jobs should be distributed as soon as possible 
rather than held for possible rerun. 

T F 35. 

T F 36, 

I t i s the respons ib i l i ty of the productloaa Hsanager t o plaa 
the work of the isen and nadhines so t h a t 
p ro f i t ab ly . 

Work should be planned so that at least cgae press is rolliiac 
all the tisae 

T F 37. Even though there is work to do. It is soui^ business to 
operate printing presses at isc^ei^te speeds to oosaserve on 
wear. 

T F 38. Sloppy proofs usi^lly indicate sloppy printers. 

T F 39, If possible, color work should be held until aftemooia 
other work is out of the way. 

T F 40. Packaging work as soon as possible after it is 
often prevents its being soiled or das^c 
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.•̂, Three items suggested by the infbrmation sheet which may prohibit 
a shop from meeting competitive prices: 

(A) ^ 

(B) 

(C) 

4. Three general factors which can enable a printer to buy at an 
advantage are: 

(A) 

(B) 

(C) 

Multiple-Choice 

Directions; Listed with each of the incomplete sentences which follow 
are several responses, one of which will complete the statement and 
make it true. Indicate your choice by placing the appropriate letter 
in the blank on the left. 

1. 

2. 

The average small print shop owner prices his work (A) too 
low? (B) according to the customer's means; (c) too high; 
(D) slightly less than larger shops. 

A delivery receipt for 5000 copies of letterheads packed in 
ten packages of 500 each should be specified (A) Letterheads 
5000 total; (B) Letterheads—10 pkgs.; (c) Letterheads— 
5000 total—10 pkgs.; (D) Letterheads—lOpkgs.; 500 each. 
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PRICE POLICY AND ESTIMATING* 

The success or failure of your-'business will depend upon your 
ability to price your-work- correctly, if you price your work too high, 
you will not get, or at least will not hold, your necessary business. 
Pricing it too low, .yĉ u are doomed to failure. 

Correct Pricing; For example, the labor cost of a job includes not 
merely the time spent on it directly, but also the time spent getting 
ready for it and cleaning up after it, distributing type,̂  etc? more­
over the idle tirae of your workers must be paid out of the charges for 
v;ork. The presa may run only 50 to 60 per cent of the time, but the 
pressman must be paid for 100 per cent: of his working day. 

The cost of paper is not merely the cost of the paper in the 
completed job, iDut includes the cost of spoilage and unused remnants . 
of quantit;ies purchased. The cost of ink includes cost of ink v/asted 
in cleaning presses, or otherwise. Good management will hold all 
waste dowr̂  to a minimum. 

Your 'equipment is constantly wearing out and becoming obsolete. 
Every job must help pay for its maintenance and eventual replacement. 
Type and spacing material must be constantly replenished and each job 
must ^ay its share toward this. 

! • • . . 

X 

Ubless you provide for a profit on every job you had better be 
workirjg for someone else free from the risk of loss. 

• \ 

The smalJ. print shop owner is prone to price his work too low, 
particularly at times when work is hard to get. He usually reasons 
that aiiything is better than nothing. 

^ . ' 

• The di:l'ficulty is that low prices seldom actually create much 
printiiig business. But generally, there is just so much printing to 
be donq at any particular time. Lower pricing may divert work from 
one pri^t shop to another, but it won't make tv/o print jobs grow where 
one grdw before. 

Pointing orders are generally placed on the.basis of quality, 
service, price, and personalities; probably in thai order of importance. 
It is heceissary that you operate your shop efficiently enough that 
you can charge reasonable prices? but unless the quality of your work 
and the promptness and reliability of your service meet competitive 
standards, low prices are unlikely to attract business. 

A little thought v/ill indicate that price-cutting is not a very 
sound basis for securing business. The margin of profit in printing 
is narrow? 6 per cent on volume is considered excellent in the industry* 

*Adapted from Establishing and Operating a Small Print Shop. U.S. 
Department of Commerce, U.S. Government Printing Office, Washington, 
B.C., 1947. 
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On a $50 printing order, few customers are as much persuaded by a §3 
price reduction as they are by a consideration of the quality you may 
provide. Too much emphasis on price in seeking v;ork may mark you as 
a cheap printer, and actually lose more business for you than it gains* 

All of the weight of experience in the industry points unanimously 
to the conclusion that the only sound price policy for a print shop is 
one based on charging cost plus a fair profit on every job. A big 
percentage of all new printing businesses fail within a year or two of 
their opening? failure to charage adequate prices is the major cause 
of their failures. 

There are many systems used in estimating; but to be of practical 
value, they must be reinforced with a cost system which will enable yoi 
to check on your estimates and revise your system to make it corresponc 
v;ith your actual costs. The cost system is the real basis for your 
estimating. The piablished schedules of average printing costs, which 
you will undoubtedly make use of, are practical only when modified to 
fit your own special conditions. Often;it is possible to revise the 
book prices doi-mward, and sometim.es it .'is necessary to revise them 
upi-rard. Your prices must be based on the actual costs in your plant, 
not someone else's. If you exhaust every means possible to bring costs 
dovm, and find that on certain classes of printing your competitor can 
still seriously undersell you, you had better get out of that particulc 
category of printing. Why do business at a loss? 

The right kind of a cost system turns the printer from a policy ol 
ruinous price-cutting to a constructive effort to cut costs. Your 
equipment may not be turning out work at a rate which permits profits 
at competitive rates, your production techniques may need improvement, 
or your overhead may be excessive. The Printing Industry of America 
publishes, periodically, a sc3iedule of printing ratios against v/hich 
you may analyze your costs. Tie cost system furnishes the facts about 
your business; these available printing cost ratios show what the facts 
about your business; these available printing cost ratios shov/ what the 
facts are in other and successfully operated print shops. Remedial 
action becomes relatively simple when you are supplied with facts. 

All estimates, large and small jobs included, should be systemat­
ically prepared on a proper estimate sheet which will list every item 
to be taken into account. Omit nothing and carefully recheck your 
estimate after it is made. Watch your decimal places in figuring papei 
It is a good idea to make an additional check on every estimate by 
making a short cut estimate, independent of your calculated estimate. 
If there is much variation in the results, recheck your figures. 

Specialization: Specialization in the printing industry calls for 
narrowing down the kinds of printing done to those that the shop is 
capable of doing well, promptly, and economically. Your specialities 
must lie in the field of small work. Other types of v/ork are barred 
to you because they are produced on highly specialized machinery at a 
cost so low that you are unable to compete in their field without 
identical machinery. Labels* tags, and tickets are examples of this 
class. This limitation of scope is not a bad thing for you by any 
means. You must determine not only what kind of work you can do well 
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and economically, but the kind q^'wofk you can do best and most eco-
mically. Do not hesitate to sehd-̂ a customer to another printer if 
you knoi-7 that he can serve the customer l̂ etter than you in the partic­
ular field involved. By.doing so you will.make a friend of the 
customer and the printer alike. 

Selling and Buying 

Knowing Your Business; An experienced printer once said, "You only 
have to know three things to sell printing; one, all about printing; 
t\7o, all about salesmanship; three, all about your customer's businesa" 
His analysis covered lots of territory, but was exceedingly sound. 
In order to sell printing, you must knô '/ every phase of printing. 

A piece of printing which is overelaborate, or overexpensive, for 
the job in question is not good work, no matter how tricky or interest­
ing it may be. A primary responsibility of the printing salesman is 
to assist the buyer in selecting the type of printing which is best 
adapted to the purpose of his particular job. 

Knowing Your Customer; Knov/ your customer and his business. This is 
commonplace advice to salesmen, and is considered v/ithout question to 
be an essential. If you are selling hardv/are, you need only learn 
about the hardware business and you can talk to all of your customers 
about their business problems with reasonable authority. But you are 
a printing salesman. Your customers are in. every line of business in 
the v/orld, and you cannot eiipect to knov/ all about every business. 
I?hen you advise a buyer about one of his printing jobs, you are getting 
into his business, and you had better knov/ as m.uch about it as you 
can. The more you knov/ about what the customer wants to accomplish 
with a piece of printing, v/hy he is trying to accomplish it and hov/, 
the better service you v/ill be able to render. 

Buying: Prices for printi.ng supplies arc generally standardized for 
any particular item, and there is little advantage in shopping around. 
But the follov/ing three general factors can enable a printer to buy 
to advantage; 

(1) Quantity purchases — There are certain grades of paper and 
envelopes that can be bought cheaper in quantities. As long as you 
are certain that you v/ill be able to use all of it, you should purchase 
such items in the quantities which gain the best rate, subject only to 
your available storage space, and your cash or credit position. 
(2) Another possibility of advantageous buyinĉ  for the small printer 
is in v/atching the price lists on seconds, or job lots. (3) Finally, 
to buy properly you should Itnov/ exactly v/hat grade of paper and ink 
a job calls for. 

Considering the narro\7 margin of profit in printing, it is ob\dous 
that the printer must have the most intimate and exact knowledge of costs 
and'values of every commodity that enters into his finished product. 

Production Management and Operations 

Effective production management is vitally important to all print 
shops, regardless of size. Ivhether the proprietor of a small shop 
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.undertakes these duties himself ot M̂̂ icjhs thfem to an assistant, he 
must see that they are carried out with great skill and efficiency. 

Puties of the Production Manager; It is the production manager's job 
to take the customer's copy or ideas and translate them into -̂n attrac­
tive, practical, and effective printed job, at a cost that will make 
the job profitable to the shop. Occasionally, jobs have already been 
designed before they come to the plant. However, a great deal of the 
work coming into a shop is not in such good shape, and the production 
man must be able to handle whatever kind of copy is presented. 

The production man must make a mental review of all the ways a jot 
.might be handled, select the most promising, and develop this into a 
general design. Usually the customer will be called upon to approve 
the initial design. After his approval has been secured, the working 
layout must be prepared. The lay-out is the blueprint of the job. 
It must be accurate, or the job will not turn out as desired. It must 
be clear and simple, so that the work to be done can be accomplished 
without hesitation, or the necessity for constant questions from the 
compositor. 

Having passed from the design to the layout, the production 
manager must assign the work for performance. Art work may be involved 
and engravings may be required. It is the production man's respon­
sibility to have all of these details worked out at the correct time. 
The text and display type must be set and everything assembled into 
the make-up of the forms. Again it is the production man's respon­
sibility to see that no errors slip by, and that the design has been 
adhered to in every respect. He is responsible for seeing that the 
paper and ink are on hand and that a press is available when the forms 
are ready to be printed. He must arrange that the bindery be ready to 
handle the work when the pressroom is through with it. He is respon­
sible for the job being done on time. He must control the job at 
every point from the hour it is received until the time it is delivered 

Coordination; Thus, it is his responsibility to coordinate the efforts 
of every man and every machine in the production department. 

Check Sheets; A production check sheet should be made out for every 
job that comes in . Then as the details are taken care of, the sheet 
is checked. It is thus possible at any moment to glance at a sheet 
$nd see if anything has been omitted. Similarly, a daily calendar 
should be maintained for every press and every other production unit, 
man, or machine. 

The, Composing Room; The composing room of a small shop often fails to 
shov/ a profit, although there is no good reason why it should not be as 
profitable as any other branch of the business. Operate your composing 
room efficiently and it will show a profit. 

Keep your furniture racks, lead, slug, and reglet cabinets well 
fonted up, and maintain at all times ample spacing materials. Distrib­
ute completed jobs as soon as possible. The place for movable type is 
in the case, not tied up in standing ̂jt>bs> waiting for possible rerun. 
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A proof which makes a good impression on the customer v/ill often 
forestall troublesome changes ana criticism- The less allowance the 
customer has to make for the difference between the proof and the 
finished job, the better off you will be. Sloppy proofs are the trade­
mark of sloppy printers. 

Pressroom; The success of a print shop hinges on the ability of its 
presses to turn out quality v/ork in volume. A competent pressman, 
working with a good press, can certainly achieve quality work. Good 
management will enter into the matter of the volume produced. Necessary 
repairs can usually be made at convenient times and without the neces­
sity for a shut-down, interfering with operations. When running your 
presses, run them at near maximum speeds to assure maximum production. 

Plan your work so that at least one press is rolling all the time. 
If one press is turning out impressions for you while another is being 
set, or the pressman is making ready on it, the second press v/ill, in 
turn, be in operation while the first one is being serviced. Keep 
long- and short-run jobs running at the same time to avoid having more 
than one press idle at a time. 

VJatch your order of colors in scheduling your presses. Start 
color work in the morning, if possible, v/hen the presses have first 
been cleaned. All of this will sound pretty elementary and perhaps 
unnecessary to the pressman? but these are little points often over­
looked in shops where they are well knov/n. The small shop can't 
afford to overlook anything. 

Bindery Operations; VThen setting up your bindery, the first considera­
tion is to provide enough space. It is doubtful if there ever was a 
bindery that had enough room. If you do not have sufficient space, 
the next best thing is to make the most effective use of what you have 
through good layout design and through good use of the layout. 

Shipping and Receivincf; In a small shop it may appear absurd to 
describe the organization of a shipping department. It is quite likely 
that the functions of this so-called department may be divided among 
everyone in the plant. 

Even in well-operated printing plants, it is amazing how often 
the receipt of shipments is handled rather casually. As a small 
operator, you can't afford this. Paper and everything you buy is 
expensive. VJhen it is received it must be carefully checked as to 
quantity and condition, then verified that it is what was ordered 
and is all alike. Suppliers can, and do, make mistakes. In your 
position you must know whether they have done so or not. 

Nothing creates a worse impression on a customer than a sloppily 
wrapped package. Nothing creates a better impression than a neatly 
wrapped, tied and labeled package. One of your most effective adver­
tisements may be your shipping label on packages of printing that 
reach your customer's hands, provided that the package and label are 
attractive and professional looking. See that work is packaged as 
quickly as possible after it is completed. It is not unusual for work 
to become soiled or damaged from lying around unprotected. 
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Deliver your work promptly! ^ere is no sense in rushing to 
complete a job and then allov/ing it to lie around the plant for hours, 
undelivered. • " 
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Time in hours 

1̂  /• 

iX i 
\ 1 

Types, kinds and care of 
presses, types and selection 
of inkS/ press safety, prin­
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VT 002 077 
Sheet-Metal, A Course of Study Designed for Cooperative Part-Time 
Students Employed in Sheet Metal Occupations. 

Karnes, James B, 
Missouri Univ., Columbia. Dept. of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - Jan67 
MF AVAIUBLE IN VT-ERIC SET 1ii2p. 

'VSTUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, -''SHEET METAL 
WORKERS, *SHEET METAL WORK, HIGH SCHOOLS, JOB ANALYSIS, ^COOPERATIVE 
EDUCATION, INDIVIDUAL INSTRUCTION, 

This study guide is for student use in related occupational 
instruction for the sh'̂ et metal trade in high school cooperative 
education programs. It was developed by a committee of teacher 
coordinators and teacher educators from an analysis of the trade 
and has been field tested and periodically revised. The 18 
assignment sheets are designed to facilitate individual instruction 
and contain introductory paragraphs to develop interest, 
explanations of the importance of the assignments, references, 
learning activities, and objective-type Gtudy questions. 
Representative titles are (1) Sheet Metal Fabricating Materials, 
(2) Sheet Metal Seams and Hems, (3) Measurement, Linear and 
Angular, (4) Layout Tools, and (5) Triangulation. Information 
sheets are provided on Fire Extinguishers, First Aid, Safety, and 
Establishing and Operating a Sheet Metal Business. The material is 
to be used by individual students under teacher supervision for 1 
year of 180 days. The teacher should be a qualified coordinator 
or competent trade teacher, and the student should be in the 
eleventh or twelfth grades and employed as a cooperative education 
student in the sheet metal trade. Supplementary materials include 
a list of references, an analysis of sheet metal work, and progress 
records for use by the student, teacher, and employer. Answers to 
study questions ar'^ available in VT 002 058. This document is 
available or $1.50 from Industrial Education, 103 Industrial 
Education Building, University of Missouri, Columbia, Missouri 
65201. (HC) 
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FOREWORD 

This course of study, consisting of an analysis of Sheet Metal-
work, together with assignment sheets covering the related (occupa­
tional) information to be taught by the school, has been prepared 
for teaching sheet metalwork on an individual basis in part-time 
cooperative occupational education programs. 

The original course of study for sheet metalwork was prepared 
by Mr. E. C. Minnick, Coordinator, Richmond, Missouri, while a grad­
uate student in Industrial Education at the University of Missouri. 
Subsequent revisions were made by Dr. Charles R. Hill in 1952 and by 
Dr. Austin G. Loveless, in 1962, while Research Assistants in Indus­
trial Education at the University of Missouri. The present revision 
was prepared by Mr. Tommy R. Koonce, Research Assistant in Indus­
trial Education at the University of Missouri. 

We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, 
for the direction and administration of the Curriculum Materials 
Laboratory in which this material was prepared, and to Dr. James B. 
Karnes, Assistant Professor of Industrial Education at the Univer­
sity of Missouri, who supervised the preparation of the material 
and edited the manuscript. Credit is due to Mr. B. W. Robinson, 
Assistant Commissioner of Education, Mr, Merton Wheeler, Director 
of Industrial Educatipn, and to other staff members of the State 
Department of Education for their efforts in the development of the 
Industrial Education Curriculum Series of which this course of study 
is a part. 

HUBERT WHEELER 

Commissioner of Education 

ii 
January, 1967 
500 
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INTRODUCTION 

In preparing this course of study, it has been assumed that the 
attainment of occupational concxstency in any type of v/ork involves 
three different, yet closely related, types of learning. They are: 

1. :̂ !astery of the practical ^ob skills and procedures performed 
by the worker in the occupation. 

2. Con^rehension of the technical and related infonoation 
basic to an intelligent understanding and practice of, 
the occupation. - . - -. -. 

3. Developnent of those personal-social traits which are 
essential for the successful-worker. 

The first group of these "learning units"— ths job skills and 
procedures—has been arranged in i2iQ analysis under the heading of 
**Job Training." The second group of ^learning units"—the technical 
and-related" information-rhas been arranged under the heading of 
"Related information."; And the third group—the personal-social . 
traits—^has been listed under. "Personal Qualifications of the Sheet 
I«ietal Norker" in the introductory section addressed to the student. 

In a cooperative educational program it is necessary for both 
cooperating agencies, the school and the employer, to understand 
clearly just what each is to be responsible for in the training of the 
student-worker. Experience has shown that most of the practical job' 
skills and procedures of an occupation can best be learned, throu^i 
supervised work on the job. Experience has Shown also that the. school 
can best teach most, of the technical and relateyd occupational infor­
mation needed by young student-workers. This division of respSn-
sibility has been^made in the arrangement of this course of study? 
that is, it is-expected that the student-worker will nester the job 
skills and procedures. through practical:.work on the job under the 
inaaediate supervision of the employer, jand that he will receive 
instruction in related occupational information in the school under 
the direction of the coordinator. - - -

Skills and related infoanaationare netters for direct instruc­
tion, but personal-social traits are acquired only t ^ o u ^ practicing 
them during the process of acquiring skills and information and in 
one's daily conduct. Therefore, both the employer.-Bnd the school, as 
well as.the hoiRS, must assume responsibility for developing in the 
student-worker those habits, attitudes, and character,traits which are 
essential.for success in his ocdapation and in. life. Soth the 
eip^loyer and the school should be constantly on the/53L6.rt to see that 
the student—worker.places desirable interpretations on his experiences 
and that he does not practice habits and exhibit character traits 
detrimental to his success. 

Since the coordinator's class will be laade up of fifteen or iiK>re 
students, each differing from the other significantly, studving a 
dozen or more occupations \f̂ iich differ markedly in their requirements, 
it follows that it will be in^ssible for him 1:o teach, through the 
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group method, the occupational infornation v^ich relates to the 
specific job of each student-\yorker. In order to be effective, this 
type of instruction mast be individualized. There is, of course, sone 
related infomsation, such as occupational health and safety, workmen's 
compensation, \rage hour laws, fair labor standards, tinemployment com­
pensation, and the like, which is of conuaon interest and concern to 
all student-workers and. laay be effectively taught by the group method. 
But if thia coordinator is to make a real contribution to the in-
service vocational education of his students, he must devote a raalw^' 
portion of his classroom instruction to content vihich deals speci­
fically v/ith the work of each boy and girl enrolled. 

Ifith this requirensent in mind, and in order to facilitate indiv­
idual instruction, the series of assignment sheets has been prepared. 
They contain certain record data as to number and range of units 
covered? introductory paragraphs designed to develop interest, explain 
the is5>ortance of the assignment, and to convey to the student v^at he 
is expected to learn; specific assignments.including readings, learn­
ing activities, and a series of objective-type questions designed 
to check his attainment. 

Obviously, it is desirable to teach the related infojrmation in 
the school at the time it will be used aK>st advantageously on the job. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator will 
find the assignnent sheets well-adapted^to this end. He can select 
from day to day the assignn^nt which covers the units with v^ich the 
student is working. With this arrangement, the coordinator will be-
ccHne, during a major portion of his classroom time, a supervising 
study and helping teacher. 

In selecting reference books for the course, an effort was nede 
to restrict the nmnber to only those including infonaation considered 
to be most iir5>ortant for the sheet metal worker to know, and to those 
of recent piablication. It is recoEsaended that these materials be 
secured and kept in the coordii^tor's classroom for ready use by the 
student. 

Key answer sheets have been prepared to enable the coordinator to 
score quickly the objective tests which are a part of each assignment 
sheet. These key sheets give the correct answer to the questions, as 
well as the reference and page on \̂ iich each ans\̂ ?er can be found. The 
key sheets should be kept in the coordinator's possession^ . 

file:///rage
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TO THE STUDENT-4"70RKER 

The beginning of the sheet metal trade dates back to the early 
trade guilds of the Middle Ages, v;hen the tinsmith v;as an important 
worker. He was the craftsman responsible for making and repairing of 
the knights* armor. As time went on and the manufacture of metals 
increased, nev; uses were introduced which created a greater need for 
sheet metalworkers. ; 

Persons engaged in the sheet metal trade vary greatly in the 
amount of training and skill required to do their respective-Jobs. 
Some jobs are in semi-skilled factory occupations v;here articles are 
manufactured from sheet metal by stamping, die-forming, and other repe­
titive methods. However, the sheet metalworker is Usually considered 
to be one skilled in layout, fabrication, installation, or repairs 
sheet metal products, fixtures, or equipment. Although specialization 
in these areas is on the increase^ it is highly desirable for the 
skilled worker to be proficient in all branches of the trade. 

Opportunities in Sheet Metalwork 

Employment of sheet metalworkers during the 1960*s is expected to 
increase rapidly, in addition to job openings arising froiti the growth 
of the trade, opportunities for ney/ v/orkers will result from the need 
to replace the experienced workers who will retire, or those trans­
ferred to other fields of work. 

A large increase in the employment of sheet metalworkers is 
expected mainly as a result of the anticipated large expansion in new 
residential, commercial, and industrial construction with permanently 
installed air-conditioning systems. 

The largest field for specialization is in that of heating and 
air conuitioning. Others include roofing, design and layout v/ork, and 
intricate cutting. Most of this work is done by skilled sheet metal­
workers in contractors' shops rather than by semi-skilled factory 
operatives. -- . 

Wage rates established through collective bargaining in the 
principal cities of the United.States average $4.50 an hour. This 
rate is usually.- somev/hat lower in the small towns and villages than in 
the large cities. Apprentice wages average about half the journeyman 
rate. The work week is usually forty hours. 

Those in the building trades may work only 9 or 10 months each 
year, because of the seasonal nature of construction. As a result, 
these workers frequently turn to maintenance and repair work during the 
off-season. 

Requirements for Entry into Sheet Metalv/ork 

Entry into the sheet metal trade is usually accomplished through 
on-the-job training, such as that provided by the Cooperative 
occupational Education program, or through apprenticeship. Apprentice­
ships usually run for a period of four years. Each year they include 
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144 hoi3rs of r e la ted classrooas ins tmct ioD iB sudh things as shsarimg, 
punchingi r o l l i n g , l>ending, s^iaing, soldexisg, and layosit. Appren­
t icesh ips n©y he shortened sone^«?iat for pers-csss "isha have li©d ce r ta in 
vocational courses . 

Eigh school courses i ^ r t i c a l a r l y helpful t o C2sas planning t o en ter 
the sheet metal t rade include indus t r i a l a r t s shop assd drawii-^g cosirses, 
mathematics, physics, chejaistry, ecosnoaics,. and ]Snigiish» 

Although no l icense i s repaired t o wor^ an tise Siseet saeionii ŝ csiissff 
one i s generally required t o Join a nr^ion i n the la rger c i t i e s . 

The beginner should 2^ aware of the isor^ing oosaditioBS l e w i l l he 
exposed t o in t h i s t r a d e . Fonaing a i ^ shaping croeraticms are noisy . 
Occasionally i n s t a l l a t i o n or r epa i r "WorX issist he dcoe in a crasaped 
pos i t ion . Other inconveniences i ^y Ise encc^mtered din^ t o inc l s sen t 
weather, s ince i n s t a l l a t i o n and repa i r •%?or9c a re f re^ ] sn t ly done osit-
s i d e . Cuts and bisms are not •ancoiasan- 5^ l i s f ros ladders a-ad 
scaffolding used for i n s t a l l a t i o n purix^es aisy resial t in seriosas 
i n j u r i e s . Even t h o u ^ t l ^ s e inconveniences a re apparent, perscjaas i n ­
te res ted in shop worX and draiving "sfill f ind t h a t sheet aetals3ork pro­
vides a c l^l lenge and an opportunity t o earn goc^ ^sa^s , liSiiile pe r ­
forming a useful s e rv ice . 

Personal Qualif icat ions for the Sheet ^^taliiorS^sr 

Desirahle personal i ty t r a i t s a r e of estrssje iinsjiortanc® f̂ rsr suc ­
cess in l i f e . 5?hey are the fac tors on vhicSi one i s saDSt l a r i ^ l y 
j u d ^ d v^en laeeting j^op le and f̂î sn attempting t o seo i re a Jc^? they 
are a l so v i t a l l y important in holding a jc33. In f a c t , s todies re-seal 
t h a t the chief cause for 90 per cent of the d isdssrgss i s dice t o the 
lack of des i rable personal-socia l t ^ i t s , laaile csaly 1© per cent i s 
due t o lack of job s k i l l s . I t siust be not^d, ho?aeijer, t l i s t withonst 
job s k i l l s one would find i t exceedingly d i f f i c u l t t o hecosae esplojed^ 
Personal-social t r a i t s can be is^rcved csaly throim^ eosascienticsis 
e f fo r t , i- îen one knows wis t t o improve, l^oRff t o ln^sro^e and i*%y 
improvenent i s advisable . J îaong the pe r so i s l - soc i a l t r a i t s of chief 
importance t o the sheet metalworker a re t l ^ folic?s5ing: 

Carefulness—Conse3rve t o o l s , equipment, a j ^ materials« 

Cooperati\^ness—l^orks hansoniously "Sfith o t h e r s . 

Courtesy—Resj^cts o t h e r ' s opinicms, i n t e r e s t s , assd ^ s i r e s . 

Dependability—Berforag5 as agreed. 

Health—Ol^erves hab i t s t l©t projuote v i t a l i t y aisd v igor . 

In i t i a t ive—Abi l i ty t o see what needs t o be dca^ and does i t withosst 
constant supervision c r prodding. 

Promptness—Seldcci ta rdy or absent frcsa h i s r espcsas ib i i i t i e s . 

Self-Control—'i^intains a pleasant dispositicm aisd keeps tosOTer isisder 
con t ro l . 

Voice—Uses good English-and speaks in a pleasant ssenî r. 
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ANi\LYSIS OP SHEET METAL V70RK 

JOB TRAINING: V/hat The A s s i g n 
Worker Shou ld Be lihle NO„ 
To Do 

RELATED INFORMATION: 
VThat The Worker S h o u l d 
Knov7 

10 o 

11. 

13. 

14. 

15. 

16. 
17. 

20. 

21, 

22. 

Sheet Metal Materials 

Ic 
2„ 

3. 

5o 

6. 

8o 
9. 

Plan jobs 
Make bills of mat­
erial 
Select stock for 
jobs 

1 

1 

2o 

3o 

4„ 

Safe Practices 

Prevent accidents 
in shop 
Extinguish fires 

Administer first aid 
Report accidents 

2 

2 

2 

Hand 

7o 

8o 

Processes 

Manufacture of sheet 
metal 
Properties and spec­
ifications of sheet 
metal 
Description and use 
of metal gages 

Employer safety con­
siderations 
Employee safety con­
siderations 
Accident reporting 

Select, tighten, 
and loosen threaded 
fasteners 
Sharpen tools 

Fasten handles to 
hammer heads 
Hold work in clamp­
ing devices 
Bend metal with 
pliers 
Cut V7ire 
Transfer patterns 

10. 

12. 

Form sheet metal by 
hand 
Cut sheet metal with 
hand snips 
Rough and finish 
file 

3 

3 

3 

3 

4 

4 

14. 

15 o 

17. 

18. 

19. 

20. 

21. 

22. 

Types, parts, and uses 
of screw -^rivers 

Hammers used in sheet 
metal work 

Clamping devices used 
in sheet metal work 
Types and uses of 
pliers 

Types of patterns and 
their uses 
Methods of transfer­
ring patterns 
Types and uses of 
bench plates 
Sheet metal stakes and 
their uses 
T^^es and uses of hand 
snips 
Description, care and 
use of files 
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JOB TRAINING 

37. 
38. 
39. 
40. 

41. 

42. 

Assign. 
No. 

RELATED INFORMATION 

233 Clean files 
24. Cut metal v/ith chisel 4 

25. Punch holes 

26o Drill holes 

Make single searas 
Make double seams 
Make Pittsburgh locks 
Forge and file sold­
ering coppers 
Light and adjust sol­
dering copper heating 
devices 
Tin soldering coppers 

44. Solder seams 

4-

4 

28. Cut metal with hack 4 
saw 

29. Make grooved seams 5 

30. Make dovetailed 
seams 

31. Flange edges 
32. Set rivets 

•5 
• 5 

35. Make tee-joints 5 
36. Wire edges 5 

6 

6 
6 

6 
6 

24. Types, care, and uses 
of chisels 

25. Punches used in sheet 
metal work 

26. Tv̂ ist drill parts and 
sizes, , 

27. Description of hand 
and breast drills 

28. Types of hack sax-r bladeg 
and frames 

29. Kinds of sheet metal 
seams and hems, their 
specifications and 
uses . . . 

30. Tools used in. forming 
searas and hems 

32. 
• 

33o 
34. 

Description, specifica­
tions, and uses of 
rivets 
Tools used in riveting 
Selection and spacing 
.of rivets. 

36. Types and sizes of v/ire 
used iii sheet metal 
shops 

40. Pactfors in selecting 
soldering coppers 

41. Heating devices used 
in soldering . 

42. Characteristics and 
use of sal ammoniac 

43. nature and use of rosin 
44. Composition and char­

acteristics of soft 
solders 

45. Soldering fluxes 
46. Dipping solutions used 

in'soldering 
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JOB TTtAINING hsslgn RELATED H^FORJ-^TIOK 

47 

48. 

49 

50. 

51. 
52 „ 

53o 

54. 

55. 

56. 
57. 

53, 

Foim sheet metal 
with bar folders 

I'B chine Processes 

7 47 

Form sheet metal 
with hand brakes 
Form sheet n^tal 
with roil forming 
machines 
Form beads v/ith 
beading machines 
Criir̂  sheet metal 
Turn edges on sheet 
metal with turning 
machine 
Burr edges v^th 
burring machine 
Cut sheet metal with 
squaring shears • 

Cut sheet metal r?ith 
circle-cutting ne-
chine 
Drill holes 
Dress grinding 
wheels 

Clean, oil, and ad­
just sheet metal 
machines 

Description and use 
of sheet nietal 
forrdng UKS chines 

3 54, Machines used for 
cutting and boring 
sheet metal 

57 Charac ter i s t ics and 
uses of grinding 
wheels 

Sheet Metal j'^theroatics 

9 

9 
9 

10 

59. I-5sthods for adding, 
subtracting, mul­
tiplying, and divid­
ing fractions 

60. Methods for adding, 
subtracting, mul­
tiplying, and divid­
ing decimals 

61. Conversion of frac­
tions and decimals 
Linear measurement 
Types, construction, 
and measuren^nt of 
geometric figures 
flechods for confuting 
nerimeter 

62 

64, 
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JOB T I ^ B ? J 2 T G '̂ 'Assign, 
" 2TOo 

RELATED H-JPORMaTION 

10 

10 

10 

11 

11 

11 

11 

11 

65. 

66 e 

: G7. 

68. 

69 c 

. 70. 

71. 

72. 

Methods for confuting 
area 
Methods for computing 
volume 
Types and uses of 
graphs . 
Sheet metal layout 
formulas 
Mediods for computing 
the speed of rotating -
cylinders 
Methods of solving 
equations 
Solving unknowns by 
proportion 
"^trigonometry procedures 
and tises 

73. Measure v/itli scales 

Layout 

12 

74. i^asure with cirbum-
f6rehce rules 

75. Mê €i:n:e angles 
76. Measure with micro­

meter calipers 
77. Layout strai^t 

lines 
78. Layout angles 
79. ^ r k points with 

price punch arid cen­
ter punch 

oO» Layout parallel lines 
81. Layout â rcs aiM 

circles-
82. Lâ Mait; curved lines 

84. Layout square jobs 

35. Layout rectangular 
jobs 

36. Layout boxes 
87. Layout circular jobs 
88. Layout semicircular 

jobs 
89. Layout square or rec­

tangular elbovjs 

13 

14 

73. 

83. 

84. 

Sheet metal measuring 
and layout tools 

Principles of ortho­
graphic projection 
Simple, layout proced­
ures 

90. Specifications and uses 
of seams and hems 
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JOB TP>AINING Assign, 
IIOo 

RELATED INFORM^.TION 

91o Layout single hems 14 91c Notches, their specifi­
cations and use 

92 „ 
93o 
94. 
95 o 
96 c 

97. 

90. 

99. 
100 o 
101. 
102. 

103. 

104, 

105 o 

106o 
107. 
5.08 e 

109. 

llOo 

112. 

llBo 

Layout double hems 
Layout wired edges 
Layout lap seams 
Layout crooved seams 
Layout dovetailed 
seams 
Layout burred bottom 
seams 
Layout set-in bottom 
seams 
Layout single seams 
Layout double seams 
Layout Pittsburgh locks 
Layout square and 15 
rectangular jobs cut 
off at an angle 
Layout cylindrical jobs 
cut off at an angle 
Layout straight tee-» 
joints 
Layout inclined tee-
joints 
Layout 
Layout 
Layout 

102 Principles and appli­
cation of parallel line 
development 

elbows 
cornices 
cone-shaped jobs 16 108, 

Layout pyramid-shaped 
jobs 
Layout cone-shaped jobs 
cut off at an angle 
Layout pyramid-shaped 
jobs cut off at an angle 
Layout jobs consisting 
of cones that intersect 
with cylinders 
Layout scalene cones by 
radial line development 

Principles and appli­
cation of radial line 
development 
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14 
JOB TPAINIMG Assign. 

•No. 
RELATED IlJJFOPvMATION 

114. Layout scalene cones 
by triangulation 

115. Layout twisted square 
pipes 

116. Layout square-to-
round transition pieces 

117. Layout straight- sided 
reduced pipes 

118. Layout offset for round 
pipes 

119. Layout elbow for round 
pipes 

120. Layout square-to-round 
elbows 

121e Layout transforming 
tee-joint 

122o Layout Y branches 

17 114. Principles and appli­
cation of triangula­
tion 

Sheet Metal Business 
18 

18 
-

18 

18 

18 

123. 

124. 
• 

125. 

126. 

127. 

Business entry consid­
erations 
Considerations involv­
ed in locating a 
business 
Capital investment 
problems 

. Business organization* 
regulations, and insur­
ance 
Shop building, layout. 
and equipment consider­
ation 

128, 

129. 

130. 
131. 

132. 

Prepare and maintain 
shop for efficient 
Attract customers 
maintain customer 
satisfaction 
Make sales 
Quote prices 

Extend credit and 
collect accounts 

use 
and 18 

18 

18 

18 

" 

„ 

129 o 

. 

131. 

132. 

133. 

Business promotional 
activities, and ideas 

Factors to be consid­
ered in determining 
prices 
Credits and collections 

Financing a sheet 
metal business 
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Assignment 
Sheet No. 1 

Covering 
Units 2-4 

SHEET METAL FABRICATING MATERIALS 

The success ©r failure of a particular job does not depend 
entirely upon the manual skills possessed by the workman. Other fac­
tors must be considered. Among them is the nature of the material it­
self. If the material specified for a job will not stand up under the 
conditions it is exposed to, expert workmanship is wasted. 

Probably the chief factor to consider in attempting to make an 
intelligent choice of material for a job is its ultimate use. In some 
cases appearance v;ill be the main determinant, in others it may be 
corrosion-resistant qualities or ease of fabrication. The important 
thing is to weigh all the advantages and disadvantages of a particular 
metal against those of others, and then make the final choice in light 
of these comparisons. 

You are expected to become acquainted with the basic fabricating 
materials used in the sheet metal trade while completing this assign­
ment. This acquaintance should include knowledge of these materials* 
outstanding characteristics and uses, as well as the specifications 
related to them. Additional reading is assigned concerning processes 
involved in the manufacture of sheet metal fabricating materials. 

Assignment; 

1. Read the references listed below. 
2. (a) Send a postcard to the address below requesting a 

free copy of the handbook. The Pocket Reference Book. 
Carnegie-Illinois Steel Corporation 
Carnegie Building, 434 Fifth Avenue 
Pittsburgh, Pennsylvania 

(b) Gather and prepare sample pieces of various types of 
sheet stock used in the sheet metal trade. Cut sample 
pieces 3" x 5" in size. Note each material's main uses 
and characteristics on a 3" x 5" card that is to be 
glued to the back of each sample. 

3. After completing items _ and 2, ansv/er the questions below 
and turn in this assignment by . 

References: 

A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 
B. Nev; York, Hand Processes. pp. 1-7, 121-122. 
F. Smith, Sheet Metal V/ork. pp. 10-22. 

40-55 
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16 
Questions; 

Trus-False 

Directions; The folla\i?ing statements are either true or false. If 
the statement is true, draw a circle around the letter *"£-" If it is 
false, draw a circle around the letter "E." 

T F 1. Eigh-carbon steel is harder than lov7-carhon steel. 

T F 2. The base weight of tin plate varies with its thickness. 

T F 3- Black iron sheets are available in standard widths ranging 
from 2 to 3 feet.. 

T F 4. An IC coating on tin plate is heavier than a 5X coating. 

T F 5. The price for wire and rod is based upon a fixed rate per 
pound. 

T F 

T F 

T F 

Galvanized iron is easier to work than black iron. 

T F 7. Galvanized wire should generally be used for wired ed^s 
on galvanized jobs. 

T F 8. Teme plate is used extensively for food containers because 
of its corrosion-resistant qualities-

T F 9. Tin plate is Hsade froia sheets of ircsi or steel that have 
been coated with tin-

T F 10. Iron and steel stock should be kept in a dry place to 
reduce its tendency to corrode. 

T F 11 

T 

? 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

12 

13 

14 

15 

16 

17 

T F IS 

19 

20, 

V/hen ordering wire, it is recocciended that the diaraeter be 
expressed in terms of a gage nunjber. 

There v/ould be more IG-gage black iron sheets in a bundle 
tlian there would be in a bundle of 32-ga^ black iron. 

^rd drawn, rather tlian annealed, steel wire is the type 
generally used in the sheet metal trade. 

The base plate of; galvanized iron will corrode if the 
coating comes off. 

Blooms are rolled from ingots. 

Coated v/ire is generally used for jobs made of black iron. 

Jobs nede from uncoated sheet steel should ordinarily be 
jainted. 

Galvanized iron runs slightly thicker than the corresponding 
gages of black iron. 

Wire is usually less expensive than rod. 

Teme plate has a brighter finish than coke tin plate. 
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eogipletion 
17 

Directions; Fill in the blank (s) in each statement with the word (s) 
required to ccsapiete the sentence correctly. 

1. The ''32̂  of the figures "32 x 36 x 96" which appear on the top 
sheet of a bundle of blaclc iron refers to tiie metal's . 

2, MOTG care is required in working galvanized iron than blac!k iron 
because the brittle coating is apt to 

3. The cost of galvanized iron is determined at a fixed rate per 

4. The tool used to iseasure the thickness of sheet ketal is called 

5. Black plates coated with a laixture of lead and tin are called 
plate. 

6« Tin plate is a thin sheet of 
with pure tin. 

coated. 09.both sides 

7. Round stock obtained in coils is usually called 

8« The prisary use of liiaestone in iihe nsnufacture of iron and 
steel is to remove . _ ... 

9. Tin plate loade witn a coating weighing less tiian two pounds per 
case is called ^ tin plate. 

10. Round stock obtained in straight lengths is usually called 

11. 

12. 

Galvanised iron is jcoated with siolten 

The heating device used in producing pig iron from iron ore is 
called a furnace. 

13. 

14. 

ISie finish of sheet and strip steel usually requires no further 
treatment, when the rolling process is used. 

Band iron and angle iron are made from 
steel. 

carbon 

15. 

16» 

Sheet steel that has a thickness of 
called a plate. 

or over is 

Wire is izade by drawing rod through a series of consecutively 
smaller holes in plates \^ich are called ^ . 

1 7 ^ GTB^ei< of iron or s t e a l »*ith r e l a t i v e l y few impurities have 
tendency t o corrode than these graties with 

hic^er aiaounts, 

http://mampiPHBmwBigeiiwgSJ.iuAJw.iwgi
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18. 

19. 

20. 

A sheet of 18-gage galvanized iron is 
sheet of 32-gage tin plate. 

than a 

Black iron sheets come in bundles v/eighing approximately 
pounds. 

Sheet metal similar to galvanized iron but with a dull finish of 
zinc, and does not crack or peel is kno\«i as 
iron. 

21 The price charged for black iron is fixed at so much a 

22. The substance that remains after baking coal in ovens"to remove 
its volatile substances is called - . 

3 . The coating on the better grades of galvanized iron is less apt 
to _____̂  than that on the poorer grades. 

?4. Froa the open hearth furnace the molten steel is poured into 

25, The process^ that softens the metal and releases strains caused 
by rolling is called . 

^6. Congress adopted the 
jSage in 1893 as the standard gage for measuring 

the thickness of iron and steel sheets. 

27. The two methods used to plate steel v/ith tin are 
and . ; . - . - = " 

5*̂  Sheet steel that has a light coating of tin is referred to as 
; those with-a heavy coating" as tin 

plates. 

29. The greater proportion of tin plate is of the 
variety and is used primarily in the manufacture of 

^0. Steel wire may be purchased in gage sizes from to 

Multiple-Choice 

directions: In the space at the left of each statement; write the 
letter of the item which v/ill provide the correct answer to complete 
the statement. . 

1. Black iron sheets are available in standard lengths ranging 
in feet from (A) 4 to 6;. (B) 6 to 8; (C) 8 to 10; (D) 10 to 
12. . ^ . 
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ThQ uBcoated shee t s r o i l e d rrcEn Ire© or a l(!3a?-car23)CK!s s-teel 
a r e r e f e r r e d -to by iihe sheer saetalw^srfeer a s (A) slBset: 
s-fceel? (B) sheet: I r o n ; (C) b lack Ircci; C^| sliieet: m e t a l . 

A. 

Tin p l a t e isade "Witih a cc^ t ing "Ssel^isig ietsw^^na 7 anaS 14 
pounds per case i s ca l l ed (A) eo>:e -tia p l a ^ e ; (B| charcoa l 
t i n p l a t e ; (C) d a i r y p l a t e ; (D) trexae pla-S^. 

IQie u n i t of measixr^ent for 112-14 s 20-ii[ac5ii s s e e t s of t i B 
p l a t e i s c a l l e d (^} doiiOsle bos , (Bl c^ase? {C} liase Issas:; 
(D) I s s e weight . 

I ^ t d i i i i Q 

Directioass; Head statessents l i s t e d alpgjabsfcically ±B t232e r i ^ t Siass^ 
coli3jnn, and laatch tlseia wit2i t h e app ropr i a t e i tem Iw p l ac ing t?se l e t t e r s 
from t h e r i g h t hai^i l i s t i n g i n t h e spa<^ perovl^d a^Jacsmt tss t h e 
numbers i n t h e l e f t hand col«5sm. 

1 - s t r e n g t h 

2 . d i s c t i l i t y 

3 . s s a l l e a b i l i t y 

4 . hardness 

5. to-aghness 

6* brittleness 

7 = cold-'work 

8. corrosion 

C . 

G. 

ab iU. ty of sistial" t o Ise s t r e t c l i sd 
"Kithost 32r:s^3j2g 
a b i l i t y of ssetal t30 r e s i s t peirss— 
tra-ticsa* ^^sar ©x cssttiBg" actioas 
c s s s e s 3 ^ t s l t© £?ec!Gsse l ^ r d s r 
and iJiQie I s r i t t l e 
a1?i l l t y of s e ^ s l t o r e s i s t h i ^ 
shock is^asct 
a b i l i t y of is^tsl. t o ho ld Icssds 
withosit brea^feiBg 
c S i i s ^ by esptji^ing ssetal t o S IHKS 
^setsr* a c i d s , aiad sadist a i r 
shatters ̂ sily 
^ S i a l can be ro l l ed^ f o r ^ d * 
hsasaered i^itiaoiat c rack ing 
a b i l i t y of s i e t s l t o r e t s i a i t s 
o r i g i s a l s l ^ i ^ 
a b i l i t y of ssstal t o r e s i s t 
t a r i n g o r Sai^aring 

<n>Tr 

LST^71< 

Direct ions2 Is is t t he i t e s ^ c a l l e d fo r i n eacSi of tlss follcuwisag. 
S e l e c t yoisr a n s i ^ r s c a r e f u l l y . 

1- L i s t t he reasons fo r ^i"^?aiii2ing s h e e t s t ^ e l « 

(A) CO 

CB) 

2 , L i s t tlie ise ta ls t h a t a r e gene ra l l y ^sed t o c o s t iroaa and s t e e l 
i n order t o p r o t e c t t i i s i r sur faces frosa c^rrosicjss. 

(B). 

^ CO, 

_ CD). 
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C ^ l 

CB}. 
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Assignment Covering 
Sheet No. 2 Units 5-8 

HAZARDS AND. SHO? PRACTICES 

Your chances for being injured are greater than you realize! Did 
you know that some statisticians estimate that industrial workers ave­
rage nearly five injuries each year? Moreover, it is claimed that ^ac 
year one out of every six industrial workers will have one lost-time 
accident, and one out of every 780 persons involved in an accident wi? 
be fatally injured. What v/ill be your record in regard to these fig­
ures at the end of th^ next year? 

Fortunately, there is something we can do about accidents. The 
Nc^tional Safety Council reports that improper attitudes and lack of 
skill and knowledge are the chief causes of personal accidents. By 
following certain precautions and suggestions you can help to reduce 
the annual loss of nearly one billion dollars that is incurred througl 
lost wages, medical treatment, and insurance expenses. 

In this assignment you will have an opportunity to learn some of 
the ways of avoiding accidents through the proper use of tools and 
equipment. Suggestions will also be given on hov; to cope with 
certain hazards that may arise in the shop. 

Assignment; 

1. Read the references listed below, 
2. Prepare a list of things you would look, for if you 

were to make a safety inspection of a sheet metal shop. 
3. After completing items 1 and 2, answer the questions 

below and turn in this assignment by . 

References; 

F. Smith, Sheet Metal Work, pp 9-10, 
I. Information Sheets Jto».JL, Jil£L^J2. and ̂n.,••'̂ - (this manuP • ), 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F," 

T F 1. Small metax parts should not be placed in one's mouth 
because of the"chance for infection, 

T F 2, The gas should be turned on before striking a match when 
lighting a gas furnace« 
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T P 3 , 

T F 4 . 

T F 5 . 

T P 6o 

T P 7 . 

T F 8 . 

T P 9« 

T P 1 0 . 

T P l l o 

T P 1 2 . 

T P 1 3 . 

' T P 14„ 

In order to prevent hums from soldering coppers, it is good 
practice to always assume that they are hot. 

A person with long hair should wear some kind of hat or cap 
to keep the hair from being caught in moving machinery. 

t̂ost accidents involving squaring shears occur when one persm 
handles the material and the other operates the foot 
treadle. 

Loose neckties ;and open sleeve cuffs are frequently 
responsible for accidents in the shop. , 

The soda-acid type of fire extinguisher is recommended for 
use on class "B" fires (oils, greases, and paints). 

Carbon dioxide type fire extinguishers are used to 
extinguish class "B" fire& (oils, greases, and paints) and 
"C'' (live electrical equipment). 

Rings worn on fingers frequently cause shop accidents. 

Fire extinguishers are recommended for extinguishing 
clothing fires. 

One should avoid breathing the fumes that are given off 
when tinning a copper on a salammdniac block. 

A tool with a mushroomed end is apt to chip. 

It is good shop practice to hold parts to be ground or 
buffed with,a cloth in order to prevent the finders from 
being burned. 

The first thing to do in the-case of i major accident is 
to render first aid treatment. 

T F 15. A person may be seriously injured from a blast of air that 
is under high pressure. 

T P 16. Regular shop-safety inspections wil''. help reduce the 
occurrence of accidents^ 

Class "A" fires (wood, rubbish, textiles, etc.) should be 
extinguished with the dry^powder type of fire extinguisher. 

If= a tool needed for a job is not available, one should use 
the best substitute handy to iget the job done. 

Individual lack of precaution, is the chief cause for most 
of the accidents.that occur in the shop. 

Î men two xvorkera operate a slip roll foriaing machine together, 
the likelihood for accidents decreases. 

i ! 
t 

i 
j 

! 

T 

T 

P 17 

F 18 

P 19 

P .20 
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T P 21. 

T F 22. 

T F 23. 

T F 24. 

T F 25. 

T F 26. 

T F 27, 

T F 28. 

T F 29, 

T F 

Scrap material should be placed in sijitable containers to 
avoid cluttering up floor space. 

P^c2.dt. should always be added to v.Tater t̂ -en maXing an acid 
solution. 

The work should be held on the top part of the Wheel when 
buffing. 

The face of a sheet inetal stake should not be strack 
directly with a steel-face hannner̂  

Every shop should have first-aid supplies available and 
someone trained to administer first aid. 

^n, ne If a pexson receives a second or third degree bur 
should be.taken to a physician insnediately. 

Winking; is a good way. to renK>ve foreign particles frc^ one's 
eye. \ -. r V 

Concentrated acid that comes in contact with skin will ^' 
cause burns. . .: . . 

The danger .of electrical shocks may be reduced when 
connecting elecrrical appliances by not touching any pipes. 

T F 30. licid will eat holes in clothing, 

T P 31, 

T F 32. 

It is good practice to stand directly in,fr€»it of a grinder 
or buffer when turnipg cm the. power. 

Ho matter how slight a cut or bruise may 
should alwayB.be applied. 

r, first aid 

33. 

T F 34 

The soda-acid type of fire extinguisher is recoEsiended for 
use on class "C" fires (live eiectricisl eguipsent} c 

Class "A" fires fwocid; ±ubli4sh# textiles * etc.) are 
extinguished w i ^ extSfef tHe'foam or soda-acid type of fire 
extinguisher. 

' Completion 
I *-

Directions- Fill in the blank{s) in each statement with "^JciQ word{s} 
required to complete the sentence correctly. 

1. Removal of coats or sweaters vJhile working in tlie shop will help 
to reduce the danger of catching 

2. I,arqe sheets; of metal should be carried on . 

3. Oily rags should be stored in closed containesSr 

4. The best vray for a person to eictinguish the flashes when his 
clothes have caught fire is to roll up in a 
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ZJI • Chisels with wooden hattdl.QS should be driven- with a 

6, Steel-face tiBirjsmxB shoiald not be struck agains't each other hecause 
they nay ,̂- . > /• 

7» VJhen drilling holes in metal it is sometimes necessary to use a 
or to hold the nateriai. 

8. '̂Jhen Uie tools stsd: msengines in a shop are used hy several psople^ 
you should wash yptxr Hands ;"" _^„ and " . 
work to keep from spreading "^ 

• Blljg lll| fi^M^I 

a h person '^o has a Toy/ accident record laay be classified as 
habitua lly •" - , 
and " -.' - o .. 

_-L» 

Tne safe ^̂ ay i s the^ 
or i!ffichine. 

> ^ - ^ g « * « » ^ ' ^ j • 
:; v^y to use a tool 

II, Tl^ dmnce for back injuries i s less if the knees' are 
^men l i f t ing a heavy object w - . 

X* . •» 

^ - t ip snip's 
kej. space 

> 

13 

14. 

15 

^%.en carrying edge tools* the ctatiiiiis ^dges slioxiid poi^it toward 
t h e . • • - ' ' : ' ' 

a i l grinding should be dons oc ^ e _̂  
grinding \^sels^.' f 

of m9St 

an 
careles^^'ess 

re i s less .52an^r of ŝ oja. ^arfeh ,̂ t2^$.ags ge^tti'50. caught in 
machine 33art^<i# ^ ^ n£^ ti^d iB î je 

16. cohere 
• yjHUfc • • • » • » • MĴ W 

17. 

IS. 

19 

Hand iajiiries iaay..be'^s^ce4 ^̂ ^̂  large sheets of metal 
by xiBiMg -.' •'- " " \er palls oi jfê svy. Mmm«—i I w i w i • ! • • 

^ e dfsj^r of. electris&X - îpcks^may^ .redue<|d yhen connecting 
electriqal'ap^ilaijcei if erse*-s"*:̂ nds and feet are ^^ ^ ,̂..„ ,̂ 

Oil or ^^t@^ tihat l^s'-l?^^ spiXled^ o?i the floor should be 
cleaned up Im^diatel^-4c>. pi?$>vent "__1 f__i.__ hazards. 

M « ManrVM-VVM 

20 . 

21. 

i;̂ ssa a CQX4 cgjisei i s ts^d fo3:̂ t̂:t?3.rfg. or c^i^irigp 
should fi^ wo2in« ' ' ' ' ' " - ' ' " 

lE order to reduce ha^^ i^jiirieSf fiies.^sk^^ld^^be ft'rnished.v/ith 

2 2 . Burrs should be removed front -6he edges pf afeeet isetai with a 
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23. Stairways should be adequately lighted and kept 

of all materiaIso 

24o A person 3]iOuld never use a cold chisel that has a 
headc 

25. A person should never tarn or start antachine without first making 
sure all safety appliances are in and 

Listing 
•^A-^n^MUATJ 

Directionsg List the iteins called for in eac:h,o£ th(§. followingo ' . ' 
Select your answers carefully, 

lo List two cases where speed is essential in administering first aid 

CB) ._ 

3o 

(A) 
Tl IM-I-I II • I M ^ T r< «^1MH •< «W| I ~» 

List four precautions that should be followed before connecting 
any electrical appliance. 

(A) _ _ _ _ _ _ _ _ _ _ _ _ _ _ • -
" i f c ^ _ ^ — > — ^ _ - ^ - — _ * — ^ ^ - — . — - - — — - - • - — — - ^ ^ - — - - - . - • - . . — . . . — - - ^ — - • — ^ . • - . . • . — — . ^ . • — * ^ ^ _ _ ^ ^ ^ ^ ^ _ ^ i — 

(B) 

(C) 

CD) 

List the things that must be considered in order to keep from 
being hurt in the shop. 

( ^ ) _ - ' ^ . ^ : _ : _ _ ; • ' ^ - . 

(c) 
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FIRE EXTINGUISKERS 

Fire is a danger that must be constantly guarded against. Good 
housekeeping and habits of v/ork will serve as important deterrents, 
but they will not eliminate the chance of fire occurring. Therefore, 
the know-how of what to do in the case of fire must be clearly under­
stood. 

Fire extinguishers can well be worth their weight in gold during 
the first few minutes after a fire starts and the tine the fire trucks 
arrive. Since different types of extinguishers are used for different 
classes of fires, it is important to know the types of extinguishers 
that niay be used on a particular class of fire. For example, the use 
of 3R eKtinguisliing agent that conducts electricity on a fire in live 
electrical eqnipraent is apt to produce fatal results. Directions , 
concerning the use, precautions, charging, and inspection are usually 
shown on the front of. the extinguisher. 

The chart shovm below suiranarizes the types of extinguishers that 
are suitable for extinguishing various classes of fire. 

Fire Extinguisher Chart 

Types 

Class "A", 
Fires (Wood j 
rubbishf 
Textiles, 
etc.) 

Class "B" 
Fires (Oils, 
Greases,' 
and paints) 

Class "C" 
Fires (Live 
electrical 
equipment) 

Dry 
Powder 

i \ n t i - j Soda 
Freeze i and 

Carbon 
Dioxide 

^ t Acid j 

I 

• 

1 
X 
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FIRST AID 

The primary purpose of school or industrial plant first aid is tt 
give prompt treatment to all who suffer injury while at school or 
work. Every other consideration is secondary to this. First aid is 
the immediate and temporary care administered to the victim of a 
serious accident or sudden illness until the services of a doctor can 
be obtained. Often an accident victim is hurt rather than helped by 
persons who want to do something but have not had adequate training 
in giving first aid properly. Competent first-aid people must be abl 
to find out what the injuries are and must Icnow how to give temporary 
care for the injuries. 

Unless it is knovm that the injury will not be further aggravate 
an injured person should not be moved.. Improper, careless moving may 
increase the severity of the injury and may even cause death.. It is 
important to know not only what should be done for an injured person 
but also v;hat NOT to do. 

All schools and industrial plants should have first-aid material 
available to provide emergency first aid, and they should also have 
someone on hand at all times who is especially trained to use these 
materials. Students, and v/orkers should report all injuries to their 
instructors or foremen, no matter how sma^l the injury may seem to be 
Many small injuries have developed into rather serious cases. 
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SAFETY 

Safety in the school shop and in industrial plants is the respon­
sibility of everyone. Regular inspections of the facilities will 
do a great deal to reduce accidents. This may be accoi^lished by 
removing potential causes of accidents, as well as making the people 
who work in the shops cuid plants more safety-̂ conscious. 

. In most of the cases, injury could have been avoided if the prefer 
precaution had been taken. Keeping from being hurt consists < of .three 
major ideas: 

1. blowing %&ere an accident might happen. 

2. Using safe practices to reduce the chances of an accident. 

3. Taking precautions to k e ^ from being hurt if the accident happens 
in spite of your efforts to prevent it. 

Each precaution or safety practice applies to you perscmally. 
Remsober, learning to use a tool or machine the correct way is learn­
ing to use it the safe way. 

Listed below are seme precautions and suggestions one should 
observe in his everyday -routine. You can not turn on and off safety 
practices at your convenience; they must become an established habit. 

1. Occasionally you may find it convenient to place rivets or screws 
in the mouth. This procedure is unwise because of the chance of 
infection from objects î îch are not sterile. 

2. To li^t a soldering ̂ imace* have the match, or preferably a 
spark lifter reac^, and stand to one side. 

3. You can not tell if a soldering copper or piece of metal is hot or 
cold by looking at it. To prevent a bum, always assume that the 
object in question is hot. 

4. Only one person should be permitted to operate the squaring shesurs 
at one time. Most accidents on the ̂ piaring shears occur %^en cme 
person is handling the material and another is operating the foot 
treadle. 

5. J&ilery worn on the hands may get cauc^t in moving parts of ma­
chines and cause serious injury. Always ronove your rings and 
wrist watch before going to work, either keeping then in your 
pocket or locking them in a safe place. 

6. In shops which contain open-flame soldering equijasent, gas forges, 
gas furnaces, and welding equipment, there is always a chance that 
your clothing may catch on fire. The recccmended procedure for 
extinguishing a clothing fire is to smother the flsmes with the 
fire blanket. 
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7. Fuises are given off \^en a hot copper is placed on a cake of sal-
assaoniac during the tinning process. Stand to one side and avoid 
breathing then. Fellow workers should be protected by proper 
ventilation. 

8. Cold chisels, rivet sets, hand groovers, and punches driven with 
a hanmer beccme mushrokxaed with use. A piece frcm the end could 
break off v^en struck by a hammer and cause an injury. TO prevent 
this, periodically grind a bevel on top. 

9. Buffing causes most materials to beccHoe uncomfortably warm. To 
prevent the fingers frcm being burned, students scsnetimes atten^t 
to hold the work with a cloth or apron. This is a very dangerous 
practice, since the cloth may be caught in the machine. This 
situation can be reduced if a container of water is available for 
cooling the work. 

10. Before using a pneumatic tool such as a riveting hammer, blow out 
any moisture and dirt frcoi the airline prior to attaching the 
hszm^r. *ghis prevents clogging the air passages in the hammer. 
Make sure no one is in line with the blast of air because serious 
accidents have occurred because of the released pressure of air 
lines. 

11. Always select the coanrect tool and use it as at was intended to be 
used. Accidents h^ipen ̂ chen an improper or a makeshift tool is 
substituted for the correct tool. 

12. Most eguipcient and power machinery was designed to be operated by 
one person. Serious accidents may happen v^en two people tiry to 
use or qperate equipment or isiachinery at the same time. This is 
especially true with the sqpiaring shears^ slip roll former, power 
grinder, and drill press. 

13. C^e of your respcmsibilities is to keep the floor around you free 
of scrap material. Place scrap material in containers provided 
for that p̂ irpose. Hake a habit of keying the floor clean. 

14. Acid is destructive if allowed to splash on clothing. Acid causes 
severe and painful bums, especially if not diluted. If it is 
splashed on the skin, wash it with water at once and report to the 
teacher. ^^ avoid accidents, always add sulphuric acid to the 
water. Kever add water after the acid is placed in ths contaijier. 

15. The buffer is a pcwer mĉ chine used for polishing the surface of 
copper, brass, pewter, plastic, and art metals. The operator must 
know the safe practices that are to be observed before he atten^ts 
to use this machine. 

A. Never atteagst to use power to attach a buffing wheel to the 
motor shaft. 

B. Inspect the mounting and shaft ^srtening to make sure both 
are in good <̂ >erating condition. 
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C. Always wear" a-good̂  pair-of goggles. • '̂--

D. As the power^is'turned on, there is rapid incr̂ ase-'̂ in'the speed 
and a great strain is placed upon the buffing wheel.---it is a 
good practice to stand to one side \^en turning on the power. 

E. Hpld the work being buffed securely with both hands—to keep 
lie work fircai being pulled fro© th6 operator. 

F. Hold small pieces of work with, an approved jig. 

G, 

H. 

I. 

Bold the work being buffed below center as the \f̂ eel revolves 
tov^d you. ^ 

Use a small wheel \^en polishing the inside of a bowl. 

Only one person at a time is permitted to use the buffing 
%^eel. . •. 

J. Do not use a cloth to hold material beiiig buffed. 

K. Do not'permit others to stand fsiehind a revolving buffing 
wheel. 

L. Give yotir fiill attention to the jobi " 

16. In forming sheet metal with a ste^e^ one should use the^hsnds or 
a mallet, but never a hammer. Misplaced haiomer blows leave marks 
on tiie stake and tend "to break down ;the'sharp/̂ ^ 

17. If dust or a small̂  piebe of i[iai:<̂rial gets ibto your eye, hold 
your eye closed, kever irritate your eye by rubbing it with your 
hand or blinking your eyelid. . - • •.. 

18. Shops ofteh contain a'nuniber of electrical appliances having 
Electrical cords, such as lan^sV Isoldfering coppers, and portable 
drrlls.- Four precautions musit be taken before connecting any 
electrical appliances: 

A. 'your hands must be ̂ ry. ~ .^ . -.. . T :. 

. B. !I!he switch, if any, imist be turned off. 

C. ThB electrical cord should be in good condition. 

D. You xnust not be standing in-d daxqo place or touching a plumb­
ing fixture or any metaX pipe. " - .--. 

19. Good personal habits ths help prevent accidents are: 

A. Wear a shop apron. Always tie your apron in the back. 

B. Remove outer garmeixts. Wheri yoii leave at the* end: 5aFf the Work 
period, there is less-chande o^ catching cold if yoti have a 
coat or sweater to put on. 
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C, Wash your hands. Waging yoor ha^ds before goiiag t o ^m^ 
and again a t the end of the itforSc period i s 

D. Roll long s leeves or button securely aiad 
your t i e . 

an or r̂ aô ye 

£. Keep long hair in place. Ijcx>se haiT n^y cause distractiosi ai^ 
may be caught by belts or revolving part-s. 

F. Remove your rings and wrist vatch. 

6. Repoirt all injuries at once. 

H. Always waJLk in the shqo. 

I . No horseplay. 

20. Wi&i handling large sheets of g a l v a n i s e or black irosi, a l w ^ s 
protect your hands with a pad made t^ ^IdiTtg- a p i e c e o f heavy 
paper or heavy g loves . Carry large sheets o f a^^sl cm e ^ ^ . 

21 . Always put o i l y rags and cleaning c l o t h s i n t o a safety i&etal zsosk^ 
t a iner . n!^s w i l l prevent spontanprsas oomlmsl.io?ii. 

22. Several safe pract i ces that ^iply t o hand t o o l s are: 

A. Carry edge t o o l s and t o o l s with ^larp po in t s ^vlt^ the po int 
or cut t ing edges doun. 

B. Never use a t o o l with a loose part or bTdkeTi} handJ.e, 

C. Use a mal let t o drive t o o l s with wood^i handles. 

D. Wear goggles vhen cut t ing r i v e t s or î ĝsra dai^iping with a co ld 
ch i se l s 

£• Always put ^ handle osi a f i l e before i ising i t . 

F. Never s tr ike a hardened s t e e l s o r ^ c e with a hapmner becaiase 
the faces nay chip and cause injury . 

G. Keep your f ingers frcra l^twe^i the handles i^en f i n i ^ n i i ^ a 
cut with t i n sn ips . I h i s w i l l prev^st thesa bieing sssshed. 

23. Safe piractices that apply t o machine t o o l s ^sr ^sssst metal arer 

A. Use a v i s e and clâ Tsp t o hold Tsaterial when d r i l l i n g t i t l e s i n 
sheet metal. 

B. Grxnd only cm. the face of th^ grinding liheel* 

C. Always wear goggles t o trim metal . 
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.^ a l l 
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rJTsrlsg ^ ^ zas^ galaeg 
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Assignment 
Sheet No. 3 

Coveriî ia . 
Units 10-20 

BASIC NON-CUTTING HAND TOOLS AND PROCESSES 

In ancient times a man*s skills depended mainly upon the strength 
of his hands, for there v;ere no tools as we know them today. They 
influenced directly his freedom and nature of living. Gradually man 
discovered that he might obtain certain added advantages by using 
various implements which he developed along with his skills. It was 
through this combination of invention and development of skill that 
our forefathers were able to give birth tu our present-day industrial 
system. 

Although industry is considered by some to be simply a combination 
of men and machines, it involves far more. It includes, among other 
things, skills in the care and use of tools. Tools are not only 
vital in manufacturing, but also in repair and maintenance work. Some 
individuals tend to disregard the importance of learning how to use 
and care for tools properly, since they are relatively simple compared 
to the ingenuity of mass-production machines. This point of view is a 
mistake because it is essential for the well-trained tradesman to be 
proficient with tools as well as machines. 

You will be expected to use the basic non-cutting sheet metal 
tools correctly and to care for them properly a~fter studying this 
assignment and practicing on the job. 

Assignment; 

1. Read the references listed below, 
2. Send a post card to the address below requesting a free 

copy of the booklet, A B C's of Hand Tools. 
General Motors Corporation 
Detroit, Michigan 

3. After completing items 1 and 2, answer the questions 
listed below and turn in this assignment by . 

References; 

A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 1-21 
B. New York, Hand Processes, pp. 8-25, 33-47. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav; a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. Bench plate and stakeholder are synonymous. 

T F 2. The face of a hammer used for setting down an edge is 
slightly concave. 

T F 3. A job's stretchout is the same as its layout. 
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T 

T 

T 

T 

T 

T 

T 

J? 

P 

F 

F 

P 

P 

F 

4 . 

5 . 

6 o 

7 o 

8 . 

9„ 

1 0 . 

T F 11 

T P 

7 P 

12. 

13. 

Allen wrenches are usually of the adjustable type. 

A half pattern v;ould not ordinarily be used to lay out each 
part for a job, if several duplicate parts are required. 

The maximum nuraber of 5h" x 9" pieces that may be cut from 
a 30" X 96" piece of sheet metal is 40» 

The tip of a screw driver should be hardened and tempered. 

Care should be taken to clean dirt and burrs from the 
surfaces that are to be clamped. 

For best results a hammer handle should be grasped rigidlyo 

The quality and condition of a mechanic's tools are 
frequently an indication of the quality of his worka 

The peen end of a hammer used for riveting is single-
tapered. . ^ 

A thoughtful sheet metalworker never uses a stake to back 
up stock that is to be cut with a cold chisel. 

The better sheet metalworkers use both faces o^ a soft-head 
hammer to facilitate more equal wear. 

T F 14. Brake lines should be scribed v/ith a scratch awl 

T F 15. 

T P 16 

T F 17 

The point of the tool used for scribing around a pattern 
should be sharpened at approximately 60 degrees. 

The range of weights for ball-peen hammers is less than 
that for riveting hammers. 

Wedges are used as a means of holding the hammer head on 
its handle. 

T P 18. 

T F 19 

Set t ing hammers are avai lable in a greater range of s izes 
than those used for r i v e t i n g . 

The vise of too large s ize monkey wrencli i s apt t o r e s u l t 
in a hicjolkbn fas tener . i 

T F s2o;l 

T P 21, 

•Copper is a satisfactory-material for soft removable vise 
jav/ coverings. 

A hard pencil (9H) is recommended for layout work on such 
metals as stainless steel, monel, and aluminum. 

T F 22. The cheek of a hammer used for setting down an edge is 
slightly convex. 

T F 23. It is impossible to grip work rigidly between vise jaws 
that have been serrated. 
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P 
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F 

F 

24, 

25 o 

26 o 

2 7 . 

2 8 . 

2 9 . 

3 0 . 

D i r e c t i o n s 

The tip of a screw driver is tau':?ed to prevent turning in 
the handle. 

The Ipest grade wrenches are made from a high-quality steel 
that has been alloyed with chromium and vanadium. 

It is advisable to place sheet metal upon a ferrous metal 
surface when laying out a job. 

Poor judgment in applying force to small tools is apt to 
result in injury to one^s hands or fingers. 

To facilitate its efficient use, the sides of a screv; driver 
tip should be slightly convex, 

A paper pattern should not ba.used to lay out a series of 
duplicate parts. 

A screw driver is apt to be broken if it is used as a 
chisel or pry bar-. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correptly. 

1. An improperly shaped screx-/ driver tip: is apt to burr or damage 
the screv/ » 

• 2 . 

' 3. 

4, 

The tip of a Phillips screv; driver is shaped like a 

A nut that does not start easily may generally be loosened by 
striking the handle of the wrench with the heel of one's 

Hammers that have heads made entirely of soft material are 
called .'•..-

5. The jaws, of a monkey vnrench should be placed so. that they point 
in the direction in which the .v;ork is being turned. 

6. For best results the hammer handle should be grasped near the 

^ 

7. 

8. 

Conservation of material may be achieved in layout work by 
irregular-shaped patternso 

Usually it is best to place a pattern at one ___̂^ 
a piece of sheet metal for economy in layout. 

of 

9. The surface of aluminum should not be 
it is apt to weaken it or ruin its isurface. 

10, Soft removable vise jaw coverings are used to prevent 
material that is tc be clamped in a vise. 

because 
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11. 

12. 

13. 

14. 

15. 

16, 

17. 

18. 

19. 

20. 

23. 

24. 

The handle of a screw driver is apt to split when struck with 
a . 

Patterns involving many details and accurate fitting may be held 
in proper place most satisfactorily by means of , 

Soft-head hammers will not damage the surface of a material that 
is than the head of the hammer itself. 

Special care must be taken in using a clamp to 
see that both jaws are in complete contact v;ith the work. 

Pliers are used by sheet metalworkers for the purpose of 
holding and sheet metal parts. 

A light application of on the threads of a machine 
screw will facilitate its being driven into a tapped hole. 

The size and shape of screv; drivers are largely determined by 
the for which they are intended. 

Stakes are used primarily when machines are not 
or f̂or the job at hand, 

A stake that is square on one end and round on the other and flat 
on top will probably be a ŝtake. 

A universal holder is used for 

21 Stakes are used as an aid in 

22. Screw drivers are used primarily for 
slotted screws. 

sheet metal 

or 

The accuracy of a pattern may be 
prick punch for layout work. 

by using a dull 

The portable anvil which is used for backing or bucking up rivet 
heads and straightening out kinks, is called a hand , 

25, When striking a center punch v;ith a hammer the point of action 
should be watched, rather than the head of the 

26. The tip of a screw driver blade should be in 
condition, 

27. It is advisable to keep one face of a soft-head hammer 
for flat work. 

28. One v;ho tightens a vise by striking its handle with a hammer is 
apt to be accused of possessing ; work habits. 

29. The handle of a file is protected from splitting by a 

30. The proper size Phillips screw driver will not 
and burr the end of a Ph:!llips head screw. 
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32 

31, 

36. 

37 

39 

The final adjustment of a 
rear Screv/. 

32. It is important to keep prick punches-
worko 

c3,aiDp is TQad6 with the 

for layout 

33o The use of too large a size open-end ^^ench frequently results 
in to one's hands and the fastener. 

34. Layout work on ordinary metals is done with a sharp 

The loaximum number of 9" x 11" pieces that may be cut from a 
30^"^ 96" piece of sheet metal is _^. 

In transferring a pattern to a piece of sheet metal, i:j:ie pattern 
should usually he held in position v/ith or. 

A high degree of accuracy may he achieved in transferring a 
pattern hy tilting the scratch awl with the point " 
the pattern. 

38. The points where holes are to be punched are marked with a 

Tools V7ill last longer, give better service, and be less 
expensive over a long period of time if they are properly 
— . : and - - for. 

40. The chisel used most by sheet" metalv/orkers is a (ai?) 

41. The instrument used to draw large arcs and circles is called a 
(an) . . or - . 

42. The cup-shaped hole in a rivet set is used to form the 
of a rivet-

Listing 

Directions; List the items called for in each of the following 
si^atements. Select your answers carefully. 

1. The types of clamps used in bench work are: 

(A) __; • (B) • ' "• • 

2, List the component parts of a standard blade screw driver 

(A) ; (e) ; 

(B) 
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List the common-shaped pieces of iron that are usually found 
around any metal shop„ 

(A) 

(B) 

(C) 

(D) 

(2) 

4. List the three types of patterns used in sheet metalwork. 

(A) (C) 

(B) 

5. The commonly used types of pliers for sheet metalv/ork are: 

(A) (C) 

(B) 

6. The materials used for soft-head sheet metal hammers are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

Five types of hammers tliat the sheet metalworker should have for 
his work are: 

(A) 

(B) 

(C) 

(D) 

(E) 

8- List the different kind and shapes of files used most commonly 
in sheet metalwork» 

CA) 

(B) 

(C) 

(D) 

(S) 

(F) 

(G) 
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MatchincT 

Directions; In the left hand column is a list of items. The right 
hand column contains descriptive phrases or syribriyftious terms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term, -= ^ — 

1. square stake 

2o h?tchet stake 

3. conductor stake 

4„ needlecase stake 

5. hollow mandrel stake 

6. ca ndlemold s take 

7. beakhorn stake 

8. creasing stake 

9. double-seaming stake 

10. bottom stake 

A. has t\\ro cylindrical horns 5 
. of different diameter which 
are used for seaming, riveting, 
and forming 

Bo straight stake with hard-
handed edge which may be used 
for making straight/ sharp 
bends 

C. has a slot in which a bolt 
slides permitting the stake to 
be clamped rigidly to the 
bench. 

D. has one horn tapered for form­
ing conical work, and the 
other horn has grooved slots 
for turning, wiring, and head­
ing operations 

E. . has a ̂ ^an-shaped end which, is 
used for dressing a flanged 
circular bottom 

ava i labie - in three - di f f eirent 
shapes of heads; coppersmith, 
bevel edge-and common 

consists ^f two -horns with 
elongated heads which are used, 
for ba6king~up^mall cylind­
rical jobs when "laying down 
double seams 

H. a general purpose stake having 
a round tapered horn on one 
end and a square tapered horn 
on the other 

I. has a round slender, horn for 
small tubes and wire rings and 
a heavier horn of rectangular 
cross-section for square work 

J. has a large diameter horn for 
general purposes, and a small 
diameter horn for tube forming 
or reshaping. 
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Assignment 
Sheet No. 4 

Covering 
Units 21-28 

HAND CUTTING TOOLS 

Sheet metalworkers require many different types of cutting tools 
in doing their work. Such tools are available in a great many 
different styles in order to meet the various requirements. They are 
designed for the purpose of cutting both straight and curved parts. 

Every job that is made from sheet metal involves a certain amount 
of cutting at some time or other. Different types of snips and shears 
are available for cutting material into the desired shapes. Rough 
edges are frequently removed with a file. Punches and drills are used 
to shape holes for fasteners. It is essential that one desiring to 
learn the sheet metal trade become familiar with and develop skills in 
the performance of such operations. 

In this assignment you are being given an opportunity to learn 
how to use correctly and care for properly the various types of hand 
cutting tools that are used in the sheet metal trade. 

Assignment; 

1. Read the references listed below. 

2. (a) Make a list of the hand type cutting tools a good sheet 
metal v/orker should have in his tool box. 

(b) Estimate the cost of each tool listed above. 

3. After completing items 1 and 2, answer the questions 
below and turn in this assignment by . 

References; 

A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 8-17, 66-79. 
B. New York, Hand Processes, pp. 26-32, 48-55, 76-80, 89-105, 

115-120 

Questions; 

True-False 

Directions; The follov/ing statements are either true or false. If the 
statement is true, drav/ a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. Movable parts of a hand punch should be oiled frequently. 

T F 2. A nev7 hack saw blade is apt to be broken if it is started 
in an old cut. 

T F 3. A chisel that does not maintain a sharp cutting edge 
probably needs to be rehardened and properly ground. 
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1 

T F 4. The better grade of files will cut on both the forward and 
return strokes. 

T F 5. Hack sawing should be done approximately one-fourth of an 
inch away from the end of the vise jaws. 

T F 6. One set of teeth, is cut deeper, than the other in a double 
cut file, 

T F 7. The head rather than the cutting edge, should be watched 
when using a chisel. 

T F 8. It is advisable to clamp material in such a way that the 
greatest number of teeth possible come in contact with the 
surface being sawed. 

T F 9. The center should be marked with a prick punch before a hole 
is cut with a solid punch. 

T F 10. For best results in cutting sheet metal one should use the 
entire length of the hand-snips blades for each cut. 

T F 11. It is permissible to allow hand-snips to be in contact with 
the bench top when cutting sheet metal. 

T F 12. Single-cut teath form an angle of from 65 to 85 degrees 
V7ith the edge of a file. 

T F 13. The teeth of a file are apt to be damaged if they are 
allowed to come in contact v;ith other tools. 

T F 14. Material that chatters v/lfjile being filed is apt to result in 
the breakage of the file's teeth. . 

15. Files break or chip easily, 

16. It is sound shop practice to cut thick sheet metal with the 
bull dog snips. 

17. A drill is likely to stay sharp longer if a lubricant is used. 

18. A drill will cut over size if its lips are unequal in length. 

19. Punches can be used moire successfully on light-gage sheet 
metal than drills. . 

T F 20. It is recommended that when light-gage materials aris filed, 
they be filed in a crosswise direction whenever possible. 

T F 21. It is recommended that hack sawing be done with only the 
middle half of a blade, 

T F 22. The bend should be started in the middle when forming a 
round job by hand. 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 
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T F 23 A 10-inch hack savf blade would measure 10 inches from end 
to end. 

T P i!4. The chuck of a hand drill V7ill hold larger size twist drills 
than the breast drill. 

T F 25» A single-cut second file v/ill cut more rapidly than a single-
cut bastard file. 

T F 26. A blowhorn stake v/ould be satisfactory to form a square 
corner by hand. 

T F 27o A properly formed job v/ill not have any kinks or marks on 
its surface. 

T F 28. riachine cutting tools frequently cannot be used on a 
particular job because of its shape, construction, location, 
or position. 

T F 29. Hack saw blades v/ill become soft and useless if one sav/s 
too fast. 

T F 30 

T F 31 

A little oil applied to the sides of a hack saw blade when 
making a deep cut will help prevent binding. 

Tiie hardness is apt to be removed from a file if it is 
heated. 

T F 32. The lips of a tv/ist drill must have a clearance angle of 
59 degrees for average v/ork. 

T F 33. Single-cut files remove material faster than double-cut 
files. 

T F 

T F 

T F 

T F 

T F 

34. 

35 o 

36. 

37. 

38. 

No cutting lubricant is necessary when hack sawing by hand. 

A piece of scrap metal should be inserted in the groove 
for a groove seam of a job prior to its being formed 
found by hand. 

The full length of the cutting edge of a chisel should be 
used in starting a cut in light sheet metalo 

A setting down hammer should be used to form a scjuare 
corner when using a stake„ 

The lower speed breast drills are used for the smaller size 
tv/ist drills-

T F 39o A center punch mark should be used to drav/ the center of an 
improperly started hole into its correct position. 

T F 40. Lard oil is a suitable lubricant to use in drilling a hole 
in mild steel. 



Y-^«IWiPIII«IIIWl**!IBP!llll*iWli!l^^ 

38 
T F 41. A pair of aviation snips may be used to cut either to the 

right or left. 

T F 42. The center portion of vise jaws should be used generally for 
clamping narrow band irono 

Completion 

Directions: Fill the blank(s) in each statement v/ith the word(s) 
required to complete the sentence correctlyo 

1. If possible, waste material should be cut from a sheet metal part 
in continuous piece. 

2. The diameter of a stake horn should be than the 
diameter of the job formed. 

3. A hand punch can be used only when the holes to be punched are 
near the of the sheet, 

4. The V7ire brush that is used to clean files is called a file 

5. A cold chisel is used to cut cold metal. than itself. 

6. The cutting edge of a cold chisel is ground to fprm an included 
angle of between and degrees. 

7. The tendency of a chisel to damage the jav/s of a vise while 
cutting light-gage sheet metal is prevented by protecting the jaws 
with two pieces of angle . 

8. The centers of holes to be laid out on 24-gage or less material 
should be marked with a punch o 

9. Chipping refers to the operation for removing stock from 
surfaces. 

10. The wire brush used to clean a file should be moved iti a 
direction to the file's teeth. 

11. Files with loose handles, or no handles at all, frequently cause 
injury by causing the file's tb be drawn into the ^ 
"pa Im of* a workman * s hand • 

12. A wingnut is used to tighten the blade in a ; 
type of hack sav; frame. 

13. Every other tooth is bent slightly to the right on an 
set hack saw blade. 

14. The number of teeth required per inch for a hack saw blade should 
be determined in light of having a minimum of _ _____ or more 
teetli in contact with the surface being sawed. 

15. The edges of hand snips should be held at angles to the 
material being cut. 
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16, When cutting sheet metal v/ith straight snips, one should grasp the 
part of the sheet with his free hand. 

17. Short sections of teeth are bent in opposite directions on a 
set hack saw blade» 

18o The edge of a file which does not have any teetii is called a 
. edge, 

19. Single-cut files are used for thin worK and . 

20. All standard mill files are cut. 

21. 

22. 

23o 

24. 

The cutting surface of a file is referred to as the 

RoPoM. refers to 

Chisels should be cooled periodically while they are being ground 
to prevent drav/ing the , 

Hand snips should be adjusted when the blades 
are too far aoart. 

or« 

25. The tendency to tear light sheet, metal at the corners while it is 
being cut v/ith a chisel is reduced by starting the cut at the 
___,̂  of the line rather than at the end. 

26- A hack sav/ blade with no . set would 

27. Every third tooth is straight on a 
sav/ blade. 

set hack 

28. The pressure should be released.on the 
a hack saw. 

stroke of 

29. If the teeth in a hack sav/ blade are too fine for a particular 
job they v/ill , 

3Q. One handle remains stationary in the operation of 
shears. 

31. 

32. 

33, 

34, 

Bail is the trade term for a 

The metal around a punched hols is flattened v/ith a 

Snips for heavy-gage materials have 
those used for light materials. 

handles than 

The tendency of teeth on a new file to catch and break is 
reduced if the file is broken in on a surface. 

35o Soft metal particles may be removed satisfactorily from a file 
v/ith a piece of . 

36. The cutting end of a cold chise7 is and 
to make it stand up longer. 
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37. 

38. 

3 9 , 

4 0 o 

4 1 o 

42 o 

4 8 . 

4 9 . 

50 . 

5 1 . 

52-

53 . 

It is dangerous to use a chisel v/ith a 
because the burrs might fly off and cause an injury. 

head 

Files designed especially for smoothing lead, solder, aluminum, 
and stainless steel are called files. 

The centers of holes to bo laic! out on 22 gage or heavier material 
should be marked with a punch. 

Hack saw blades are classified by hardness as being either 
hard or . 

Tlie end of the file opposite the portion that fits into the file 
handle is called the ______ . 

The all~purpose file particularly adapted for finishing purposes 
is called a ' file„ 

43.. Tlie ease v;ith which a piece of metal may be cut depends on the 
speed and '. applied to the sav;. 

44- Pino tooth hack sav/ blades are set, 

45. The necessary opening to start an inside curved cut with hand 
snips is made with a hammer and or hollow 

46o VThen cutting a circle from sheet metal, handling may be. facilitated 
by cutting off the of the, stock first. 

47. Hand punches are used extensively for punching 
bolt holes'„ 

and 

Ragged edges of 'fins" are removed from sheet metal with a 
cut file, 

Wnexi the levers of a properly adjusted hand punch are closed, the 
punch should, enter into the die approximately ______.^ to 

inch. 

The included angle of a chiseL should be 
metals that it is for soft metals. 

for hard 

Carbon steel, tv/ist drills cannot be operated at as high speeds 
nor do they stand up as long as drills made from ^ 

steel. 

The length of a file is specified as the distance from its 
________„ to • :i 

Nicking sharp corners that are to be hack sav/ed reduces the 
tendency to ., the blade of its teeth. 

54o The starting point on material to be hack saw^d should be marked 
with a . 
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55 . 

56. 

Material can be conserved v/hen cutting large holes, by cutting 
v/ithin inch of the line v/ith a hammer and chisel. 

Vlhen cutting heavy flat stock with a chisel, the material should 
be cut approximately ^__ the v;ay through from each 
side. 

57. Holes that are to be punched in sheet metal should be backed up 
with the of a block of hardwood 
or a cake. 

58. The teeth of a properly inserted blade should point away from the 
hack saw . 

59. h circle the size of the hole to be punched should be scribed on 
the metal v/hen the hole is to be cut with a punch. 

60. Carbon steel hack saw blades usually have a carbon content 
varying between to per cent. 

61. A file should be a little on its return stroke. 

62. The material from which files are made is usually a high grade 
of 

63. The number of teeth-used for hack sav/ blcdes range from 
to per inch. 

64. A hack saw cut should be started with the 
blade, 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

end of the 

Holes that have been drilled in light sheet metal arc apt to have 
on their edge. 

Adjustable hack saw frames are designed to accommodate blades 
of to finches in length. 

A new file should always be to reduce the 
tendency of the teeth to clog. 

"Pins" should be removed from a file with a wire 

There is less tendency for the corners of a cold chisel to dig 
into a surface if the cutting edge of the chisel has been ground 
slightly . 

Snips that have blades shaped so they will cut either irregular 
or straight outlines are called snips. 

The compound-lever shears are constructed v/ith handles so arranged 
as to give sufficient for cutting 
gage metal. 

72. Snips specially designed for cutting scrolls and circles of any 
diameter are called 
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73. Hollow punches are used to punch 
with a solid punch. 

74, 

75 

Button punching is done v;ith a' 

holes than those made 

punch. 

In button punching, the die is set so the punch makes 
but does not punch the metalo 

Multiple-Choice 

Directions: In the space at the left of each statementr'write the 
letter of the item v/hich will provide the correct answer to complete 
the statement. 

1. Among the various types of hand snips avai.Table (A) straight 
snips; (B) circle snips; (C) hawk*s~bill snips; (D) aviation 
snips; are the most practical because they may be used for 
a greater variety of work. 

-—.,-;;— 2. Cold chisels are usually made from steel containing 
approximately (A) 0.20?S; (B) 0.40%; (C) 0„60%; (D) O.8O56; 
carbonc 

3. The largest size hold that can be cut v/ith a hand punch is 
approximately (A) 1/4"; (B) 1/2";. (C) 3/4"; (D) 1". 

4. Bulldog snips, rather than straight snips, are recommended 
for cutting mild steel between (A) 28 and 32; (B) 24 and 28; 
(C) 20 and 24; (D) 16 and 20; gage. 

••" •. 5e The teeth of a double-cut file form angles of approximately 
(A) 50 to 55 and 80 to 90 degrees; (iJ) 40 to 45 and 70 to 
80 degrees; {C) :30 to;.35 andv60. to :7Q. degrees; (D) 20 to 25 
and 50 to 60 degrees; v/ith the edge of the file. 

6» Sheet metalworkers generally find greater use for the 
(A) cape; JB) round nose; (C) flat; (D) gage; type of chiseL 

7. The included angle of a twist drill used for average work 
should be approxirt^tely (A) 30; (B) 60; (C) 90; (D) 120; 
degrees, . . * " 

". 8. Among the following t\^es of hand snips, the least 
satisfactory for cutting an inside curve is the (A) hawk*s-
bill.; (B) circular; (C) trojan; (D) aviation, 

•• 9. The capacity of hawk*s-bill snips is (A) 10; (B) 15; (C) 20; 
(D) 25; gage mild steel. 

10. Manufacturers recommend a cutting sneed for hack s-swing of 
betv/een (A) 20 to 30; (B) 40 to 50> (C) 60 to 70; (D) 80 to 
90; strokes a minute. ' 

. • 11. The various size holes that may be made v/ith'.solid punches 
. range from (A) 3/32" to 1/2"; .(B) 3/16" to 3/4"; (C) 1/8" to 
1"; CD)'1/4" to 1/2", 
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12. T*he various size holes that may be made with hollow, punches 
range from (A) 3/0" to 2"; (B) 1/2" to 6f'; (C) 1/8" to 3" ; 
(D) 1/4" to 4". 

13. /iinong the follcv/ing types of hand snips, the least 
satisfactory for notching is the (A) straight?•(B) combi­
nation; (C) bulldog; (D) stocko 

14o The capacity of aviation snips is: (A) 8; (B) .16; (C) 24; 
(D) "30; gage mild steel. 

Listing 

Directions; List the items called for in each of the. following. Select 
your answers carefully, 

1, Lxst the two most commori types of cuts used for. files. 

( A ) '" ( B ) • • • "" " ••' • -

2, The speed at v/hich twist drills should're-coIve depends upon: 

(A) ' ' (C) " • ' " " - " • •••" -

'iB) "" ' ' -^ 
3, "List the commonly used types of hack saw frames. • 

4.' Sheet metalworkers generally use a "CoTd: chisel for: 

(A) • ' '" ; (C) '"'"'' V 

(B) .(D)-- • -• 

5. List the four commori types of shanks used for twist"drills. 

(^) ••• • • -• • • • '• • ( C ) •- •-- •:• - ' 

(rs) • - : • • • ' • - • • • -' ' • (D) 

6. Systems for designating drill sizes arer 

(A) (C) • 

( B ) •• • 

.' -. > 

(D) 

7. Types of alloys steels used for hack saw blades are: 

(A) _̂  • (C) • 

(B) 
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80 List the three main Darts of a twist drill 

(A) 

(B) 

(C) 

S, Methods for determining the size of s drill aro 

(A) 

(B) 

(C) 

10 Fsccors in determining the ?;ize handle to use for a file are 

(A) „ _ _ (B) 

11 o Major groups in v̂ hich hand snips may be classified are? 

(A) (B) 

12 Shapes of the commonly used files are; 

(A) (3) _ 

(B) 

(C) 

(D) 

(F) 

(G) 

(H) 

13o The functions of twist drills flutes are: 

(A) (B) 

14. A file is made up of the following parts 

(A) (D) ^ 

(B) _ . • (E) 

(C) 
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Matching 

Directions; In the left hand column is a list of items. The right 
hand column contains descriptive phrases or synonymous terms... Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term. 

1. Stakes used for various operations? 
- " - . . . *•,! 

- • • ' • V " • " : • • • • . • : ; . . 

^ 1. creasing stake A» form ̂ square jobs , .< 

2. beakhorn stake '; / B.- form cylindi^ical jobs . "̂  

3... blov^orn. stake-

4. conductor stake. 

Co.-- form coriicci 1 jobs 
I. 

'•: IX; f ormiv end* 'of b a i l , 

2. Teeth.per inch required for-hand hack sawing various materials:: 
(Note: Each letter maybe used more 'than once;)' 

^ . 1. mild iratorial- A ^ 1 4 tee%h per inch \ 

2.. thin tubing B . 

3. angle iron - "̂  c„ 

4. tool steel .' D. 

5. iron pipe 

6. sheet r tals ^ ̂  

7. brass 

8. electrical conduit ;. 

9. . high speed steel.. Z" • ;̂?̂^ 

IB t.ejeth.per;injc?h. = 

24 teeth per inch 

32 teeth per inch 

3. Type of snips used for various jobSr:r (Note: EadH letter may be 
used tnbre than once.) : 

1. bulldog snips.;. 

2 . stock shear's -

3 . Gii:cle snips , 

4 . hawk's-bi l l ships 

Si aviat ion snips 

6 . trojan snips 

.A J valuable fbr cutt ing-holes 
in pipe 

,B. 12-gage mild s t e e l maximum 
capacity^ • • 

,C. bladfe in la id with spec ia l 
a l l o y for cutting-
stai f t less s t e e l '/ v.! .: 

D, cuts irregtirar compound 
^, i- lever iî 'pe. and stfai<ght 

patterns witli l e s s e f f o r t 
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Assignment 
Sheet koi 5 

Covering 
Units 29-39 

SHEET METAL SEAMS AND HEMS " 

Construction materials of industry have at least one character­
istic in common—they all must be of such a nature that they can be 
fabricated. Without this characteristic they would be of relatively 
little use. VJhether the materials be wood, plastic, or ceramic, they 
all involve special processes that are used in their fabrication. 
Similarly, sheet metal has special processes that are used in its 
fabrication. 

Seaming and hemming are basic operations in the sheet metal trade. 
They are used as a means of joining edges together,, stiffening, 
strengthening, and eliminating sharp edges. Every sheet metal worker 
should be familiar v;ith the uses of the more common types and the 
procedures for making them, since many jobs will involve their use. 

Information is included in this assignment which will enable you 
to become acquainted with the more common types of seams and hem̂ . used 
in sheet metalwork. Descriptions and specifications, as well as uses 
and procedures, will be studied concerning the grooved, single, double, 
dovetail, and Pittsburg types of seams, and single, double, and vjired-
edge hems. 

Assignment: 

1. Read the reference listed below. 
2. In this assignment you are to complete either part 

(a) or (b). 

(a) Prepare a series of small sample seams and hems 
from scrap stock. Base your selections on the 
types that are most commonly used in the shop 
where you work. Indicate on each sample the 
necessary specifications and formulas. 

(b) Sketch a series of sample seams and hems that 
are most commonly used in the shop where you 
v7ork. Use a small card for each sketch. 
Indicate below each sketch the necessary 
specifications and formulas. 

3. After completing items 1 and 2, answer the questions below 
and turn in this assignment by ; . 

References: 

A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 9, 43, 54, 
81-172. 

B. New York, Hand Processes, pp. 71-75, 81-88, 106-114, 122-145. 
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.jQifestions: 

True-False' 

pirectidns; The following statements'are'either true or false. If., 
the statement 'is true, draw a circle around the letter "T." If it i 
false, draw a circle around the letter. "P.." 

i& 

T P 1. A combination hammer resembles a setting-down hammer more 
than a riveting hammer. ... .. / . • 

T F 2. The depth.for notching a dovetail seam varies from % to h 
inch«=' . . ; 

T F 

T F 

T F 

T P 

T P 

T P 

T P 

T F 

T F 

A Single seam may be used as. a stop on a cover, to prevent 
its slipping into a container. 

Tlie inner edges of a double seam should be approximately 
one thirty-second of an inch larger than the over-all width 
of the seam. 

T F 5. Cylindrical jobs having straight sides are usually wired 
before they are formed. 

T P 6o The designated weight of tinners' rivets decreases as the 
shank diameter size increases. 

T P 7. A dovetail seam may be used to jqin two sections of pipe 
together. ^ . 

T P 8. Metal must be shrunk when making an: outside circular f langis 

9. A rivet set is used to upset a rivet. 

10. Double seams are sufficiently strong so that it is not 
necessary to use rivets or bolts to hold them in place. 

11. Wide double seams are easier to form on rectangular than 
on cylindrical. ..jobso 

12. A double seam is frequently referred to as a hammer lock. 
-/o {•. • • . ••• • • • ' 

13. The edges of a' grooved seam will be cut if the groover is 
not wider than the seam. 

14. Tinners' .rivets are available in lengths ranging- from 
approximately 1/8 to i/2 inch. 

•«." 

15. Wider circular flanges can be formed from light-rgage sheet 
metal rather than, heavy-ga^ge. ' 

T F 16 The large ends of tapered jobs,are usually'wiired after 
they have been formed* . . ' 



mm mmm wmmmmmm wim wmmmmmmmm 

\ 

48 

i ! 

l ! 

I ' 

1 F 17. A setting hammer is recommended for completing the final 
fold of a double seam-

T F 18. A hand groover is used to finish a Pittsburgh lock after 
its edges have been joinedo 

T F 19. A rivet should not be upset too much because it will distort 
the metal around it. 

T F 20. Soldering is required tc make double seams watertightc 

T F 2l„ A hollow mandrel stake may be used for grooving both 
cylindrical and flat stock. 

T F 22, Metal becomes thicker as it is shrunk« 

T F 

T F 

T F 

T P 

T F 

T P 

T P 

T P 

T P 

23o 

24, 

26 „ 

27, 

28 

29, 

30 

31 

T 

1' 
•• 

T 

1 

T 

F 

F 

P 

F 

3 2 . 

3 3 . 

3 4 . 

35 „ 

The curvature of stake horn should ba greater than the 
curvature of a job on which a grooved seam is to be locked. 

The ends of the wire for a wired edge should meet at the 
canter of a cylindrical job's grooved sec\m. 

The flanged edge of a Pittsburgh lock should always be 
less than the depth of the pocket. 

J: A wavy seam is apt to result on curved v/ork or fittings if 
the lap of a Pittsburgh lock is more than one-fourth inch 
wide. 

The edges of a job with a grooved seam should be folded 
before its wired edge is completed. 

The Pittsburgh lock is used frequently in heating and venti 
lating woj'k. 

Cracks are less apt to develop in stretching metal than 
the tendency to buckle, 

A hard-head rather than a soft-head hammer is recommended 
for stretching metal. 

The total allowance for a grooved s:eam should be added to 
each side of the patternc 

Trie hole in the main member of a tee-joint is usually laid 
out and cut before fitting the tee. 

The allowance for double and single seams are the same. 

A cross-peen hammer should be used to complete a wire edge. 

Vfhen making a grooved seam, the groove should be started 
in the middle of. the seam. 

T F 36, A rivet set may be used to head either countersunk or flat 
head rivets. 
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T F '37. The cutting edges bS snips and squaring shears will he 
nicked if they are used to cut wire. 

T F 38. Riveting v/ould be mbre satisfactory than a groove seam for 
joining 10-gage sheet metal. •• 

T F 39., Collars maybe dovetailed to another part of • a job without 
the use of solder, bolts, or rivets. 

T F 40. In order for a person'to use a micrometer, he will need a 
good background in mathematics, 

Completion 

Directions; Fill in the blank(s) in each statement v/ith the word(s) 
required to complete the sentence correctly. . 

1. Malleable iron rivets are made more corrosive resistant and 
easier to spider by coating them with __; • 

2. A space, .grooving rail is used to 
seams. 

inside grooved 

3. 

4. 

5. 

6. 

The body of a rivet is called the 

Grooved seams dxe Seldom formed on material heavier than 
gage* '-"- ' ' - -

Dovetail seams must be 
tight. 

if they are to be v/ater-

The shallow cup-shaped hole in the end of a rivet' set is used to 
the on the rivet. 

7. A wired edge on 24-gage or lighter material requires an allowance 
equal to timen the diameter of the wire. 

8. The haiid tool tised for locking, an outside* grooved seam is called 
a 

9. 

10 . 

1 1 . 

12 . 

Metal must be shrunk V7hen making an 
f l a n g e . 

circular 

Hand riveting may be done either with a hammer and rivet 
or-.«a- pneumatic riveting* -'̂  l • -and die. 

Allowances for grooved seams on sheet metal 24-gage or lighter, 
are equal, to -:- • ••times the width of the seam. 

Rivet holes should be made slightly 
diameter of the Jcivet.= 

than the 

13. The ends of a wire for a wire edge should meet approximately 
to • • inches from one end of the sheet- metal. • ^ • • i - " * * * " * " 
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14. The head of a flat rivet is thicker and smaller in diameter than 
the similarly shaped head of a «::>_>_ î ivet. 

. * • 

15. The tendency for a flange to buckle may be' reduced by using a 
head hammer. 

16. The depth for notcning a dovetail seam varies from to 
inch. 

17. A wide inside circular flange is more apt to than 
a narrow flange, 

IS. Dovetail seam locks can be formed with either or 
a ham.mer and . 

19. Tlie length of a r i v e t i s not equal t o the length 
of i t s shank. 

20. Hammering tends to make metal hard and .. 

21. Five hundred S-'Ounce rivets would actually v/eigh ôunceso 

22. Theoretically, the metal at the inner edge of the outside circular 
flange is than it is at the outer edge. 

23. Center lines for rivet holes should not be laid out closer than 
times the diameter of the rivet from the edge of the 

stock o 

24. Allowances for grooved seams on sheet metal 22-gage or heavier, 
are equal to times the width of the seam plus 
times the thickness of the material. 

25o The deep hole in the end of a rivet set is used to 
the metal and rivets together. 

26. The deep hole in the end of a rivet set should be slightly larger 
in diameter than the • of the rivet to be headed-

27. The peen ends of a combination hammer are slightly 
to prevent damage to the metal. 

28. Single seams are frequently referred to as seams. 

29. After a seam has been grooved, it should be finished by flattening 
it with a , 

30. Wired edges are where they cross seams to 
eliminate the appearance of bulges» 

31. In heading a rivet, the set should be held at 
to the job to prevent marring the metal. 

32. Wired edges should always be formed on the .^ of a 
job unless otherv/ise specified. 
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34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

.j.^ 4 
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The diameter of a flanged bottom to be joined to a cylinder by 
means of a single seam should be __, inch larger than the 
outer-diameter of, the body flange* 

The Pittsburgh lock has an advantage over the double seam in th^t 
it can be assembled on the job without the use of '^^. 

The distance between thfe slits to be cut for a dovetail seam 
varies from - • to inch, depending upon the 
size of the job. 

The recessed po.rtion o£ a hand gtoover should be approximately 
of an inch t-̂ lder than the seam to be locked. 

The allowance for head\nrj « rivet should be equal to 
times the rivet*i5 diaraster. . .. 

In fitting a tee-joint of l^ss,than 90 degrees the 1 
of the tee should be notched and bent over the ihside of the 
main pipe. . ' •. •> 

The.length of wire required for a circular opening wire^ edge is 
equal to timeis the - " of the job plus 
the of the v/ire. 

- • ' • " • " ^ . " 

The flange part of a dovetail seam is held in position between 
the bent edges known as • _. . ' and .- - -

As a general rule, flanges should be made as narrow as^possible 
to reduce the tendency of • ; .-

Soft malleable iron is used for rivets because it will not ̂ ^ 
while the heads are beiaig formed. • " 

Tinners' •:: 
rivets are specified by their type of head and their v/eight per 

The most common types of wire used in.wire edges are 
and . . , - .. • • 

The manufacturers of wire'recommend using-the--

wife when ordering. 
t o deterip.j,ne .size, o:̂  

~f •. W ' 

46. To get an accurate measurement of thickness of wire one should 
use a • •. . . i - - • 

47 o The Pittsburgh, seam is sometimes referred to as a 
or 

48. Tlie ty|)e of seam generally used for assembling cross seams of 
ducts is called a (ah) 

49. Generally, rivets should protrude through the pieces being joined 
from to times the diameter of the rivets. 

\ 
•4 
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Mu1tipIS^Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The smallest size of common hand groovers are approximately 
(A) 3/64; (B) .3/32? (C) 3/16; (D) 3/8, inch in width. 

2. After, notching the end of a pipe for a dovetailed seam, 
alternate pieces of metal are bent out to form "(A) locks? 
(B) stops? (C). seams; (D) a flange. 

3. A NOo 686 rivet set should be used for heading a (A) 10 
ounce; (B) 2 pound; (C) 8 pound; (D) 14 pound rivet. 

4o The largest sizre-common hand ar©overs are approximately 
(A) 1/4; (B) 1/2; (C) 3/4; (D) 1 inch in v/idth. 

Listing 

Directions; List the items called for in each of the follov/ing 
statementso Select your answers carefully. 

lo List the two main uses.of a circular flangeo 

(A) : ' ^ 

2. 

3. 

4 

(B) 

List the ways used to form sheet metal for wired edges 

(A) ; (C) 

(B) (D) 

The most common types of rivets used in sheet metalwork are 

(A) ^ (C) 

(B) •" (D) 

List the methods of further locKing grooved seams on pipes that 
are to be crimped-

(A) - • 

(B) 

(C) 
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List the points that should, be carefully observed in making a <gfOC[$. 
grooved seam: ;^' 

(A) ^ ' • 

(B) 

(C) 

(D) 

(B) 

Matching 

Directions; In the left hand column is a list of items. The right 
hand column contains descriptive phrases dr-synonymous terms. Match 
the descriptions to the items by placing the letter of the description 
in the blank at the left.of the appropriate item. 

1. L.Wo =r 4S / 2d 

2. bottom = 2W 

3o L.V7. = 2 L / 2W / 2d 

4. 3 times width of lock 

5. W / W. / 3/16" 

6^ 2^ timies diameter . 

7. hand groover.-

.8. grooving rail 

A. edges of dovetail seam 

B. wire allowance 

allowance for single seams C. 

D. offset an inside grooved 
seam 

ali.ô 'rance for Pittsburgh 
lock pocket 

F. allp̂ '/ance. for grooved seam 

G« rectangular 

H. circular . 

I. small flanges on outside of 
cylinders 

J. Pittsburgh lock 

K. offset an outside grooved 
seam 

L. square 

M. heel 
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Procedure-Rea rra ngement 

Directions; in the column at the right appear various steps or oper-
ationis, dinvoiyed in completing a jobo Indicate ihe order in which 
your readings ̂  recommend.'that they be done hy placing the proper number 
in each blarilc â t the lefto 

%• Procedure for making a grooved seam: 
• . . •• « ' ' ' 

i i A. ,; HQ9k edgiss -together„ 

" .E., §̂ C)ye;;; entire seam. 

Fold edges to proper width and form*job 

;_ D.. 'Plac^ hand gijoover over, one eiid. of seam and strike 

with hammer <.-

E« .Groove" other endo 

,Po Flat1:ei?. seam closely with ma M e t , 

G. . Flatten seam slightly with mallet. 
" "A > " " ' " 

. - • • . • ;• • • ' ' 

2. Procedure for riveting ayseam: . . " 
A Ins.ert rivets in holes. 

B; Head rivet. 

C Select rivet and prpper rivet set 

I>.» Dra\<r,̂ rivet and material together. 

E. Upset .rivet̂ .. 

m 
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Assignment 
Sheet No. 6 

Covering 
Units 40-46 

THE SOLDERING PROCESS 

Soldering is a process that requireis careful attention to details 
in order to secure satisfactory results^ Among such details, the 
temperature of the soldering copper is of prime importance. If the 
copper is either too hot or too cold, proper fusion is impossible. 
The temperature of the base metal must be sufficiently high to cause 
the solder to flov;—but not too high. However, proper heat control 
is not the only factor involved. Joints must be properly formed. 
Fluxes and isold^rs must be selected in accordance wii:h job re­
quirements. T'Then these conditions have been Satisiried, successful 
soldering vjill be more likely to result. 

Soldering is a vital process in sheet metalwork, just as it is 
in communication, transportation, and lighting. It is highly probable 
that without solder, development in these fields would be hampered' 
considerably. In sheet metalwork solder is used mainly to join 
metals tbgether and to make seams v/atertight. Although other 
processes such as v/elding may be used, solder has several outstanding 
advantages that contribute to its continued use. It is comparatively 
inexpensive in terras of equipment and materials as v/ell as being 
adaptable to a great many uses. Furthermore, soldering does n6t 
require much time and it may be done with comparatively little heat. 

In this assignment you v;ill-be given an opportunity to learn 
about some of the more important aspects involved in soldering. 
Information v/ill be included concerning the use and care of gas 
furnaces arid-soldering toppers.-You v;ill also be-ekpected to know 
the characteristics and' uses of the various types oft fluxes, dipping 
solutions, and solders. 

Assiqnmen t: 

1. Read the references listed belov/. 
2. Send a postcard to the address below requesting a free 

copy of the bulletin Soldering and Soldering Techniques. 
Kester. Soldering Company 
4201 .Wrighthood Avenue . .̂  . 
Chicago 39, Illinois 

3. After completing items 1. and 2,. answer the questions listed 
belov7 and turn in this assignment by , 

References t 

A. Bruce and Meyer, Sheet Metal Shop Practice^ pp^ 138-148, 
B. New York, Hand Processes, pp. 56-70. 
F.. Smith, Sheet Metal Work, pp.: 56-62. :-
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Questions; 

True-False 

Directions; The following statements are either true or false. If the 
statement is true, drav; a circle around the letter "T." If it is 
false, drav7 a circle around the letter "Fo" 

T F la The fumes from a gas furnace are harmful to breathe. 

T F 2. Zinc will dissolve in cut acido - -

T P 3. The tinning will be ruined on a soldering copper that is 
allowed to become red hot« 

T P 4o A grooved seam that is to be soldered should be tacked 
firsto 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T P 

T F 

6» 

7. 

8, 

Q 
-' • 

10. 

11. 

12. 

T F 13 

14, 

T P 15. 

T P 16 

Heat causes zinc chloride flux to liberate acid. 

A 60-40 solder has a higher melting point than 40-60 solder. 

Zinc chloride fumes are inflammable. 
• \ 

Many sheet metal shops prepare their own solder by uniting 
the correct proportions of tin and lead together. 

The required shape and size qff a copper varies with the job 
to be soldered. 

Zinc chloride has a corrosiye action on the metals for 
which it is recommended for;use as a flux. 

On jobs where the last traces of flux cannot be removed 
after soldering, zinc chloride should not be used. 

The most commonly used soldering coppers range in size from 
5 to 10 pounds per pair. 

Old materials that are to be soldered witli rosin flux 
should first be cleaned with muriatic acid. 

Zinc chloride is recpmmiended as a flux for soldering black 
iron. 

The amount of oxide that forms on the surface of metal 
being soldered tends to increase as the temperature 
decreases. 

Better results will be achieved if a seam can be soldered 
in one continuous stroke. 

T P 17. Copper may be forged without injury to its properties. 

T P 18c Muriatic and hydrochloric acids are essentially the same 
chemically. 
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' T P 19. Excess acid fliix should be removed from a soldered seam. 

T F 20. A double-cut bastard file is recommended for filing a 
soldering copper. 

T F 21. Flux is used to dissolve oxides from the surface of metal., 
being soldered. 

T F 22. Sine chloride fiiraes are harmful to breathe. 

T F 23. Zinc chloride should be made eithei: near an open window or 
outdoors. 

T -F 24. Most wire spiders are. 40-60 solders. 

T F 25. Rosin is used as a flux because it cleans the surface of 
the metal being soldered.;. 

T F 26. Soldering coppers that are to be tinned should be heated 
- to a temperature that will just melt solder. 

T P 27« FlrK is used so that solder will adhere -to metal. 

T P 28. Aluminum cannot be soldered to otheî ,-metals, such as copp<sr 
brass, or tin. 

T F 29- Acid core solder is recommended for soldering electrical 
connections. - . 

T F 30. Tfhcn soldering aluminum a special-solder and soldering 
flux is recommended. 

T P 31. l^en a soldering copper is to be used to solder a joint in 
a ^/ertical position, the copper should be tinned only on 
the side that will be in contact with the work. 

T F 32 A dam^ rag is recoirmended to remove excess solder from the 
. point,, of a copper. ... 

T F 33. Aluminum is easier to solder than galvanized steel. 

Completion 
- " , r • . - , " ." • • • • • • f • 

Directions; Fill in the blanlc(s) in each stateirientL with the word(s) 
re<|uired to complete the sentence correctly. 

ir Soft solders have relatively low 

2. Soft solder Is an alloy composed of 

points. 

.:.and 

3. Soft soldering fluxes are usually made up of solutions or pastes 
containing - •. - • . . 

4. "Rosin is used as a flux for soldering 
plate, and lead. 

plate 
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5. 

6. 

7. 

3. 

9. 

10. 

11. 

12. 

13 c 

Zinc chloride should be kept in a closed 

A soldering copper should he heated to a 
color hefore it "'s filed. 

Metals used in making 50-50 solder have _ 
points than solder itself« 

Sal ammoniac .cakes are apt to be. 
cut in them by careless workers.-

conta iner. 

melting. • 

from grooves 

Wire solders: may be obtained v/ith either 
cores. 

or 

Sal ammoniac may be purchased in either the crystalline or one-
pound ^___ ' form.. ' .* ^ • 

Zinc chloride should be kept av^y.from machines and tools, 
because it will gause them to .: :. . -. . 

Soldering copper ,heads are manufactured out of copper because it 
. and -. • fieat re>adllyo 

. - • ".-•'?' 

The operation concerned with cbating';i:he:point of a copper with 
solder is referred to as "' — i ' 

14. A satisfectory~dipping'solut>iQn recjuires abo^yt one-half of an 
ounce of --_:- ." ' . •..̂^̂^̂  to.each cguart of water. 

15.. The handle, of tjie copper is inclined in the 
^•-direction the solder is to flow.^ 

16. The copper end of a-soldering copper .is called the • 

17. Light-weight soldering coppers should not "be used for heay^'-gage 
metal because they, do not hold • enough -..V . ^ ^ _ » 

18. Black discoloration arbi^d sold^re^ joints on galvanized iron can 
; be prevented by adding • - . .-V to muriatic acid flux. 

18. 

20. 

The main alloying ^element in 60-46 s o i ^ r is 
X 

The more tapered the point, Miegntiore rapidly a soldering copper 
will los^..its^-^::\: '=.:-* . > >>^ i"' • 

21. The head of a; 6 gound.-soldering copper actually'^^ghs 
pounds, " . " ;' \ -/-" 

>^: 

22 . Improperly shaped solderi'ng?-.so^fMsr points should be 
and " -,«.v : * 

23, Solders composed .of lead are'not r^cpramended for repairing 
kitchen utensils ̂ !^cause -of the danger'^^of" lead. 



^^^^^^^KSsT^^w!^^'J^WWS^^^^^ ^Jc^fS^FTS fm 

24, 

25. 

26. 

27.. 

28c 

29. 

30. 

5^ 

On jobs where the last traces of flux cannot be removed aftjer 
scddering, -' ••'• - • . . flux.is recommended. 

The residue that, is left after .removing the turpentine from tĥ .-
sap of certain pine trees is called . 

Coppers should not be cleaned in flux used for soldering.because 
the'work will be £j L̂L•'•'• •"'• '•• ' ' • 

often to keep the point Soldering coppers should be ^ 
smooth and'.'td-^remov^' burnt sabstanjce's-; 

A soldering copper mist ie retinned eve^ry time it is 

A properly heated soldering copper may be tinned after its point 
has been rubbed on sal ammoniac by melting a little 
on the-pfyiht.'-. •-•"=• -•=•.*- ..• . ' ' .- . , -"::'.• .,., 

A gas furnace v/ill produce a heat of nearly 
Fahrenheit, 

.degrees 

31. Dipping solutions ^re used to 
ing coppers. 

the jpoints of solder-

32. The flame of a gas furnace should.be adjusted by turning the 
. valve. 

33. Rivets must''be soldered on jobs- that".al^e to-be tight. 

34. Th^ tip of. a soldering copper may be changed to meeit the needs of 
of'particular job by".' - • • '••= •-•'.'-.-^^^ ..: :•.•'," •:: 

^ ^ • • . ' 

35. It is recommended that 
soldered. 

seams- be" tacked before they are 

'•• : 7 - . 

36. The surface of a common brick-)is- used when tinning a..copper with 

37. The melting point for solder goes up as the proportion of 
'' • is increased. •••• "••• :-'-•• : :• :'•-• .••• •.'..• : ••: •/, 

38. The tip of a copper is wedge-shaped. 

39. Spider used for' light-gage ^fetalg should haVe ^ latger proportion 
of ^ than _______ . » • 

40. If solder is to be easily apyiiedy the surface it comes in contact 
with must be . 

41. Hea^yy-weight soldering coppers are apt to 
gage metal. 

light-

M '. 

42. The size of soldering coppers is designated by the weight in 
pounds for-- • • .__^. .. 
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43. 

44. 

45. 

46. 

47. 

48. 

49. 

Zinc chloride is formed by dissolving zinc in acid. 

After zinc chloride is formed, the solution should be 

The acid swab used for applying flux is actually a small. 

The hood of a gas furnace is 
ing its bed. 

to facilitate clean-

A copper should be moved along a seam slowly enough so that the 
metal will ^enough heat to melt the solder. 

Cold solder beads or shots are frequently used in soldering 
cylindrical . 

In soldered joints or seams where the flux may penetrate into 
joints more deeply than the solder, a (an) flux 
should be used. 

50. Aluminum can be soldered with 50-50 solder if a 
flux is used. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The tendency for light-gage sheet metal to buckle is re­
duced by using (A) 60-40; (B) 40-60; (C) 50-50; 
(D) 30-70 solder. 

2. The best method of heating soldering coppers for use within 
the shop is by means of (A) a charcoal fire pot; (B) a 
gasoline torch or furnace; (C) electricity; (D) a gas 
furnace. 

3. The melting point for soft solder is approximately (A) 212; 
(B) 400; (C) 600; (D) 1,000 degrees Fahrenheit. 

4. Among the various special types of soldering coppers are 
included (A) hammer; (B) chisel; (C) hatche'^; (D) 
saw. 

Listing 

Directions; List the items called for in each of the following state­
ments. Select your answers carefully. 

1. The composition of 50-50 solder is; 

(A) (B) 

2. The period of usefulness will be increased for a pair of coppers 
by; 

(A) (B) 



^1 

^ ^ ^ C h f ^ types of spidering coppers mdet used in the shop are: 

. , •• » - ^ T ' (B) 

4̂ .. 'W^!^ tfixee things a copper should do in soldering: 

:(B) 

(C) 

•rr 

Methods used for. cleaning heated soldering copperas are:-

(A) ;- • •.." 

: ( A ) • • • - • ' " " " -

(c) • "• 
T 

6^ L i s t the names of :the valves on .a gas pfurnace that should bis 
'closed .at t^e end of: each-work day. 

(A) 

(B) 

CG) I r 
S'-

•̂ r.=> 
". .',« 

ftetchih^' 

Directioh&i . Jh the r ight hand-column app^ar^vafious types of laetal 
used iii^.thd street metal trade, and in theJle'^t h^nd\colum-are l i s t e d 
va'rious' fiijoifesy Match the' l e t t e r of the feetai v/ith the appropriate-. 
f lux, by placing the proper l e t t e r in eacji biarilc a t the l e f t* (Note 
that some of . these ' f luxes may be. used for| mbre tl^n-^one" metals) -

i« .muriat ic i ac id - / ^ = '̂  A 
-^^ 

• • "t. 
• ' . ' " * 

> - . . • 

' -

B 

G 

2*:'' zinc chloride 
• • •'"' V : ; • • . ' . • 

3. rosin .: 

4. soldering salts . -; 

*: \ Pr ocedure-yReaf ra ncremeht 

ijlaclc iron „ 

^l^nizied iron 

^in Opiate . /̂' 

Directions; jh ttie columh. at the right appear tQrious-^steps.^ar. .oper­
ations involved in forging, a'soTderih^ c6pper; InSicate^th^. order in 
which your readings recommend that-the'0|>erai:i6ns be perfornted,. by 
placing the. proper number in the blank at the left.^; ', 

A. 

B. 

C. 

D 

E 

« • • 

ileheat soldering copper to a bright red, 

F-i/le arid tin soldering/dppper. ' • ' . , - " -

Heat soldering copper to a bright red. ->* 

-Ponn copper on anvil by striking with a large hammer. 

Clan^ copper in vise and remove burnt tinning and pits by 
filing. 
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Assignment Covering 
Sheet No. 7 Units 47-53 

MACHINE FORMING: FOLDERS, BRAKES, ROLLS, AND ROTARY MACHINES 

Mechanical devices have enlarged the scope of work that may be 
done profitably by the sheet metalworker. The tedious work that 
v/ould be involved in forming certain jobs oy hand has been speeded up 
by the use of machines. Since machines used for v/orking sheet metal 
are available in many different types and capacities, they frequently 
create prr'jlems that confuse the beginning worker» 

Persons intending to learn the sheet metal trade need to know 
about these various mechanical devices, if they are to become pro­
ficient in the trade. They need to know about the limitations and 
capacities of the various machines, as well as how to set and adjust 
them. 

In this assignment you will have an opportunity to study the 
basic hand operated machine tools that are used in forming sheet metal. 
Information will concern types and uses of folders, brakes, rolls, and 
rotary machines. 

Assignment; 

1. Read the references listed below, 
2. (a) Make a list of the sheet metal machines a general sheet 

metal company should have in order to do their work efficiently. 

(b) Make a list of the size and approximate cost of each machine 
you selected above. 

3. After completing items 1 and 2, answer the questions below 
and turn in this assignment by . 

References; 

A, Bruce and Meyer, Sheet Metal Shop Practices, pp. 89-133. 
G. New York, Machine Processes, pp. 1-28, 38-48, 56-66, 155-187. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T" If it is 
false, draw a circle around the letter "F:' 

T F 1. The maximum thickness metal-crimping machines for light work 
can generally handle is 24-gage. 

T F 2. Molds are used on brakes for the purpose of forming curved 
shapes. 
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A certain amount of slippage between the metal being formed 
arK3 the rolls of a forming machine is necessary when form- • 
ii\g tapered shapes. 

The maximum number of thicknesses that can be formed in a 
bar folder is between two and three. 

T. ' F -5, Wire or rod should not be formed in. a bar folder. 

T F 6. A. special angle iron is used on. hand brakes when farming 
long or heavyT^^ sheei; metal. 

T F 7. Heavier-gage materials a^s easier to form in a slip-roll-
forming machine equipped with two-ind* diameter rolls than 
three-inch diameter roils. 

T F . 8. Burred edges differ, from' turned edges in that the burred 
edge has a sharper radius. . 

T F 

T F 

Q 

10, 

T P 11. 

h wider edge, may be turned on a cylinder than a disc. 

V?lien burring an edge, the machine-operating handle should 
be turned rapidly after the first revolution of the job. 

The upper jaw and bending leaf blades are apt to. be damaged 
if one attempts to bend wire ot seamed pieces in a hand 
brake. 

T F 

T F 

12. 

T 

T 

T 

T 

F 

F 

•F. 

F 

1 4 . 

•15. 

1 6 . 

1 7 . 

The forming of a flangê  on a disc with a. turning machine is 
essentially a stretching process. '\ 

The maximum-gage sheet metal that way be formed in a hand 
brake increases for every one-quarter inch deduction in 
flange width. - * 

The bending "leaf- of a hand brake should be- returned graduall 
to its usual' position. 

Pipe may be joined togethei- easier if one end of each sectio 
has been crimped. - .. 

16. Wire should .never be formed in a sli^-roll-forming machine. 

The edge of a job tî at is being crimped by a machine should 
be held.in^ contact with the gage before it passes through 
the rolls". ^ ' . 

T F 18. 

T F . 19 

The .upper front roll of a slip-roll-forming..machine deflects 
the metal upwaro to form the. curvature.'. 

A knurled nut at the end of the beading machine's crankshaft 
is used': to align the beading rolls. 

T F 20. Sheet metal is apt to corrode when exposed to moisture pr 
. certain types of fumes if its coating has been injured.. 

• • 

.J. 
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T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

.T F 

T F 

T F 

T F 

T F 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

3v>. 

31. 

32. 

33. 

34. 

T F 35. 

T F 36. 

T F 37. 

T F 38. 

The sharpness, of the-folded edge is controlled by lowering 
or'raising the wing .of the bar-folder. 

The gage on a bar folder should be set slightly less than 
the desirable width when making a grooved seara.. 

The blade of a bar folder is designed to withstand hammering 
with a mallet. 

Brakes are used in the process called "braking tin." 

Hand-brake mold sizes range from approximately five-eighths 
to three inches in diameter. . , 

The work will tend to draw away from the gage of a beading 
machine as the bead is made deeper. 

The starting edge of a .cylindrical job to be. formed in a 
slip roll forming machine should be prepared by lowering the 
opposite edge-of the metal after it has been just started 
into the rolls. 

The seam of a cylirdrical job should, not be run through 
the rolls of a beading machine under pressure. 

Tho coating on sheet metal is. apt to crack or flake if a 
bead is rolled on its surface in one pass. . 

If the wing binds on the folding blade of a bar folder, it 
should be adjusted so that it is. closer to the blade. 

Truss rods are used, as a means for making adjustments on 
hand brakes so. that ..sheet metal may be bent evenly. 

Balancing weights are used in connection with the clamping 
bar of a hand brake to facilitate its operation. 

The width of a flange may be increased when using a hand 
brake as. the gage number of. the sheet metal increases. 

I" 

The minimum v/idth of fold that can be made on a bar folder 
is greater for 24-gage than 22-gage mild steel. 

The-wing setting of a bar folder, produces the desired sharp 
^r rounded fold. . . . 

The stops on a bar folder are used in making angles of 45 
.and,90 degrees. , 

The smaller the diameter of a job to be formed in a slip 
roll machine, the greater the starting bend should be. 

Edges for double seams and ]?ittsburgh locks may be formed 
in a ;han(a,brake. 
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T.F 39 

T F* 40 

T F 41 

T F 42 

T F 

T F 

43 

44 

T F 45 

6.5 -
•• •.>. 

Standard hand brake ratings are determined by the maximum-
gage mild steel they are capable of forming a flange one 
•inch pr wider, v/hen the angle iron is in place on the 
bending leaf. 

The forming of slight impression on the surface of sheet. • 
metal with a turning machine prior to flanging an edge by 
hand is called "creasing" or "scoringJ' 

Grooved seams on jobs to be crimped should be run through 
the crimping machine at least twice to insure best results »> 

The spacing between the top and bottom front rolls of a 
slip-rcll-foxming inachine determines the curvature of the 
job being formed. 

The width of a bend is limited when using a brake„ 

It is recommended that hand brakes be oiled at least once 
a week with medium grade machine oil. 

par folders are particularly useful in forming reverse bendt 
at close distances.' 

T F 46, It is necessary to open both clamping bar handles when feed­
ing a small piece of sheet metal into a hand brake to be 
bent. 

T F 47. 

T F 50 

T F 51 

The material is clamped between the blade and the jaw of a 
bar folder by pulling the operating handle. 

T F 43o Hand brakes are a\.'ailable in lengths of approximately ten 
feet. 

T F 49. The circular grooves in the top roll of a siip-roll-forming 
machine are used in forming jobs with an outside wired edge. 

The gage setting of a bar folder should be increased slight­
ly when making the second fold of a double hem on light 
materia1„ 

The distance between the inner edge of the upper roll and 
the shoulder of the Icv/er roll on the burring machine 
should be equal to two and one-half times.the thickness of 
the metal to be burredo 

T F 52. Tlie wing of a bar folder is not properly adjusted if it bine 

T P 53.. A screw driver is the only tool required in setting the gage 
of a bar folder. 

T F 54 

T F 55 

A special one-quarter inch wide steel bar is used on hand 
brakes for the purpose of making narrow, reverse bends. 

IhG v;idth of an edge that can be formed on a disc by a 
turning machine decreases as the diameter of the disc 
increaseso 
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T F 

T F 

T F 

56. Generally, burred edges must be made narrower than it is 
possible to make turned edges. 

57. The desired depth of crimp should be produced in one revo­
lution of the work through the crimping machine. 

58. A properly turned edge should have a wavy appearance. 

Completion 

Directions; Fill the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1, Folds for lock seams and wired edges are prepared on the 
folder. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

If a series of 54-degree angle folds were to be made in a bar 
folder, it would necessitate adjusting the split 
which clamps on the end of the shaft. 

The appearance of wrinkles on finished tin plate jobs can be 
avoided by first the tin. 

Care should be taken to protect the highly polished rolls used in 
forming aluminum and stainless from . when they 
?re not in use. 

Formed jobs may be withdrawn from a slip-roll-forming machine 
without distortion by swinging the upper roll clear of its 

Basic parts of the brake are: the bed; top leaf; and 

When making a v/ired edge, the gage of a bar folder should be set 
at a distance equal to times the diameter of the wire. 

One end of the rear roll should be adjusted so that it is slightly 
higher than the other, when forming shapes in a 
slip-roll-forming machine. 

The 9/64 inch thick upper roll of a turning machine is used in 
forming edges for inch or smaller diameter wire. 

The maximum number thicknesses of sheet metal that may properly 
be formed at one time in a hand brake is . 

Bar folders are not generally used for sheet metal over 
gage in thickness. 

The type of bea(3 most frequently used as a stop on pipes, to 
prevent one part of the job sliding over the other, is the 

bead. 

13. The inside bead is placed towards the middle of the job v/hen the 
bead is used as a stop. 

14. A burred edge will be cut if the 
too much at one time. 

jls tightened 
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15. The diameter of jobs formed in a slip-roll-forming machine is 
controlled by raising or lowering the roll. 

16. A turning machine may be used to form the narrow edge called a 
" on a circular job. 

17. In order to allow for the spring-back of sheet metal, it is some­
times necessary to raise the bending leaf of a hand brake slightly 

than the required angle. 

18. Friction clamps are used as a means foi attaching 
hand brake. 

to a 

19. The diameter of the end of a pipe that has been crimped will be 
in diameter. 

20. The proper clearance for the pocket of a Pittsburgh lock may be 
insured by inserting a of material in the upper 
fold before the pocket is squeezed together. 

21. The chief disadvantage of straightening out flanges and then re-
bending them in the opposite direction is that it the 
sheet metal. 

The proper material allowance in turning a wired edge is equal to 
times the diameter of v;ire. " 

Two machines commonly used in bending or folding sheet metal to 
form edges or locks for seams are and , 

The essential differences between burring and turning machines 
are the shape of the and the location of the 

22. 

23. 

24. 

25. The special wrench used to change the rolls on a turning machine 
is called a __̂  wrench. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct "answer to complete 
the statement. 

1. A turning machine comes equipped with two sets of upper 
rolls. One is 9/64" thick, the other one is (A) 3/16"; 
(B) 1/4"; (C) 3/8"; (D) 5/8" thick. 

" 2. The maximum-gage sheet metal beading machines are capable 
of handling is approximately (A) 12; (B) 18; (C) 22; (D) 28. 

3. The maximum-gage mild steel that a one-half inch wide flange 
could be formed in a hand brake rated to bend a 1" flange 
on 18 gage would be (A) 20; (B) 18; (C) 16; (D) 14. 

'^ 4. The most commonly used size of bar folder has a v/orking 
length of approximately (A) 12"; (B) 18"; (C) 36"; (D) 54". 
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Ordinarily the maximuir! width fold that can be made in a bar 
folder is fju) h":(B)l": (C) 3"; (D) 6". 

The strain on the blades of a hand brake may be equalized by 
placing the short pieces of sheet metal to be bent near the 
(A) adjustable collar; (B) angle iron; (C) center of the 
brake; (D) right balancing weight rod» 

The maxiitiuin. capacity for slip-roll-forming machines is usually 
limited to (A) 10; §3) 14; (C) 18; (D) 22-gSge material. 

In setting the gage on a turning machine for wiring, an edge, 
one should measure from the gage to the (A) inner edge of \̂  
upper roll; (B) outer edge of upper roll; (C) center of upper 
roll; (D). outer edg-j of lower fo-ilo 

• ' /\v -̂  • Listin<^ -. ̂  • = 

Directions; I i is t the it^ms cal led for - in each'of the fo l low^g s t a t e ­
ments o Select "your answers careful!^.. ^ . ?. ' ^i 

- • • • • ' " • - •• • • • . " ' . " • - 4 - -'<• - ~̂ J - ? ' 

} X. Crimping r o l l s a re obtainable in the follo\^;ing t^>es of corru*r 
gatibnsr. • •% - " " '" . "" . ..-

2 

3. 

5. 

(̂ ) 1 (3) „ 

List the 4n6st common shaoes of beads used in' sheet metal work. 
r •'.,,>•> ; / • • / » • > •••=•'•• V ' - . - ^ ' - - r ^ ^ ^ 

* • * - *'." 

(B)-_ 
•». ~ *. 

.^ 
List two rreasons for roiling curved impressions in sheet metal, 

(A) .'' '." - (B) ̂"- ' '. ' ^ "̂  

List thr^^ types p£ folders 

(B) ____ 

-*-^ 
(C) 

}''•: 

I I 111. ,-n '• • -VC ?^ 

Lis t the ad jus ti!;fehts .tha€ should be checked before using a bar 
foldor. . - • -

-̂ •.v. 

(A) 
• ' \ III - lit 

( B ) • 

6. L i s t two factors; ii5hat are necessary to. consider- in inking an 
evenly burred edqe.• ' . 

" . • . ! ^ - • ^ • • 

^ I I I • ! ^ M l I 

.-• .£^«^:i"" 

-.J-

(B) 
— i -
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7. List the factors necessary to consider in making a good bead iii 
sheet metal. 

(A) 

(B) 

(C) 

8, The laaximura thickness of metal that slip roll forming machines 
will font* depends on the jobs: 

(a) 

(B) 

(C) 

(D) 

9. The ca\ises for an edge being improperly formed by a turning machii 

(^) - " _ _ _ _ _ _ _ _ 

,ii^ 

(B) 

(C) 

Progedure-Rea rrangement 

Directions; In the column at tlie right appear various steps to be 
followed in foimdng the pocket of a Pittsburgh lock in a hand brake, 
Indicate the order which your residings recoriffliend these steps be done, 
by placing the proper, number in the blanks at the left. 

^̂ .̂  Raise bending leaf slightly, offset pocket by striking the 
outer edge with mallet, 

B. Insert sheet in brake? close upper jaw flush v/ith prick punch 
marks; raise bending ieaf until sheet- is formed slightly less 
tlian 90 degrees, 

X . Insert sheet in brake with upper edge flush with outer edge 
of upper jaw? close upper jaw. 

p. Tarn sheet over; insert In brake with outer edge of bending 
leaf J close upper jaw. 

B. Insert sheet in brake; hold 90 degree bend against edge of 
upper jaw; close upper jav7; raise bending leaf as far as 
possible. 

F. Insert formed edge (sinall end of job) in brake; hold sheet 
against bending leaf? close upper jav/; raise bending leaf as 
far as possible^ 
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Assignment 
Sheet No, 8 

, . :-r- Covering 
Units 54-59 

MACHINE SHAPING: SHEARS, DRIIi PRESSES, AND GRINDERS 

Mechanical devices have not only been -developed to facilitate 
the forming of sheet metal, but also to facilitate the shaping of 
metal as well. Among such machines are included various .types of 
shears, drill presses, and grinders, v/hich v/ere designed, to enable 
the tradesman to do more and better work. 

Workers in the trade need to know how these machines are used to 
enable them to do better work. Without such an understanding these 
machines will not be of much value in. the efficient performance of 
v7ork; in fact, they may actually be detrimental in not .only performing 
the v7ork, but to the physical well being of all shop personnel. It is 
only through intelligent, well-trained workers that such machines cJ3n 
be put to their fullest use. 

In this assignment you are to study about some of. the-machines 
commonly used in the shaping of sheet metal or tools used in sheet 
metal .work. Specific information concerning the squaring shear, drill 
press, and grinder will be included. 

Assignment;' 

1. ' Read the references listed below. 
2. (a) Describe the manufacture of abrasive wheels. 

(b) Give the advantages and disadvantages of the various 
materials used as abrasives in grinĉ ing wheels. 

3. After completing items 1 and 2, answer the questions listed 
below and turn in this assignment by ; . 

References; 

A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 69-70. 
G. New York, Machine Processes, pp. 29-37, 49-55, 67-85. 

; 

Questions; 

True-False 

Directions; The follov/ing statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false draw a circle around the letter "F" 

T F 1. Abrasive grains that are closely spaced together are less 
apt to clog than those with wider spacing. 
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T F 2. 

T F 3, 

T F 4. 

T F 5. 

T F 

T F 

T F 

T • F 

T F 

T F 

T F 

6. 

7. 

8, 

T F 9. 

T F 10. 

T F 11. 

T F 12. 

T F 13. 

14. 

15. 

16. 

17. 
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The spindle speed of a drill press is too^high if the cut­
ting edge corners of a drill wear away too rapidly. 

The abrasive grains of a grinding wheel should be bonded 
closer together for rough grinding than finishing grinding. 

The upper blade of a squaring shear is set at a slight 
angle with the lower cutting blade so that the force: 
necessary to cut sheet metal is reduced* 

One should stand directly in front of a grinding wheel 
when operating a power grinder. 

Steel washers are placed between the sides of a grinding 
wheel and the flanged collars to reduce the danger of the 
wheel cracking. 

Accuracy of graduations appearing on the bed of a squaring 
shear may be checked by measuring with a rule from a gradu­
ation to the outer edge:.of the lower cutting blade. 

A harder wheel should be used for hard metals than soft 
metals. 

Alignment is facilitated when cutting sheet metal with a 
squaring shear by cutting two. short notches and bending 
them.down at the end of the line.to be cut. 

The device used to hold straight-shank cutting tools in a 
drill press is called a sleeve. 

A slitting gage is used when making straight cuts with a 
circle-cutting machine. 

.' ' :, * * 

To prevent work from losing its temper while being ground, 
it should be cooled in water when it becomes heated. 

The possibility of sheet metal moving while it is being 
cut with a squaring shear is eliminated through the use of 
a hold-down attachment. 

> , * 

Both types of circle-cutting machines can be used for 
making irregular cuts. 

The value of.natural abrasives is limited because of the 
difficulties involved in producing, similar grinding wheels 
in quantity. 

Aluminum ;Oxide rather than silicon carbide grinding wheels^ 
are preferred for grinding copper and aluminum. 

Centers of circles to be cut with a circle-cutting machine 
should be prick punched. . .-..•; 
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T P 18. The distance between the upper and lower cutters of a circle 
cutting machine must be adjustable for cutting outside 
circles. 

T F 19. The lower cutting blade is fastened to the crosshead of a 
squaring shear. 

T F 20. Lard oil is recommended as a cutting lubricant for low 
carbon steel. 

T F 21, Burrs and abrasions should be removed from the shank of a 
drill with a file or oilstone. 

T F 22. Silicon carbide crystals are less easily fractured than 
aluminum oxide. 

i T 

! 

T 

T 

T 

F 

F 

F 

F 

23 . 

24. 

25 . 

26. 

1 T F 27. 

T F 28. 

T F 29. 

T F 30. 

T F 31. 

T F 32. 

T F 33. 

The chief disadvantage of circle shears is that only cuts 
starting from the outside edge of a sheet can be made. 

It is a sign that too much pressure is being applied if the 
drill chips at the cutting edges. 

Seamed edges should not be cut with a squaring shear because 
of the danger of damaging the cutting blades. 

The grit size of an abrasive is deteannined by the number 
of openings per inch in the mesh of the smallest screen 
through which the grains will pass. 

The graduations marked on the face of a squaring shear bed 
will remain accurate after the upper cutting blade is 
reground. 

The minimum amount trimmed from a sheet with a squaring 
shear should not be less than the thickness of the sheet 
being cut. 

The hardness of a grinding wheel depends on the hardness of 
the abrasive it is composed of. 

Sometimes it is considered good practice to insert sheet 
metal from the rear of a squaring shear to allow more free­
dom when operating the foot treadle. 

The sensitive drill press usually requires a tapered-shank 
cutting tool. 

When cutting very small circles with a circle-cutting 
machine, the sliding circle arm should be set nearer on 
center than when cutting large circles. 

The lead-bushed hole of a grinding wheel should be scraped 
to make it fit freely, if it is too tight to fit the 
spindle of a grinder. 
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T F 34. The type of cuttiJig lubricant varies with kind and hardness 
of the metal being drilled, 

T F 35, For best results a grinder should be iji operation while 
adjusting the tool rest. 

T F 36. The practice of holding work with one's hand while using a 
drill press usually results in broken drills and injury to 
the operator. 

T F 37. Sheet metal may be cut most rapidly with a squaring shear 
that is equipped with a hand operated hold-down attachment. 

T F 38. The number of. thicknesses of sheet metal that may be cut at 
any one time with a squaring shear is detearmined by their 

:•:. combined thickness, in relationship to the maximum capacity 
of the machine. 

T P 39. -A properly adjusted grinding wheel should be drawn tightly 
enough against its flanged collar to prevent the wheel from 
turning on 'the spindle * 

T F 40. It is a recommended practice to grind on the side of a 
grinding wheel. 

Completion 

Directions; Fill the blanks .in each stat^neht with the word or words 
required to complete the sentence correctly. 

1. Slots are provided in the face of a squaring shear bed so that 
the front may be clamped to it. 

2. When cutting sheet metal that has been marked, the line to be 
cut should be placed flush with the edge of the 

•cutting blade. 

3. Extension arms are attached to the 

4. Foot-operated squaring shears will cut_ 
steel. 

jof a squaring shear. 

_jgage or less mild 

5. fiwrrs on the shank of a drill will cause" it to run out' of 

6. The majority of grinding wheels are made by. the _̂  
bonding process^' 

7. The type of grinding wheel particularly suited for tool grinding 
has • a • • . - : ̂  bond. " 

8. Twist drills are held in a chuck or sleeve v/hich is attached to, 
the:^" •••••••• • ••• I of the drill press. 

9. Lateral clearance between the cutters of a circle-cutting machine 
is obtained bv'̂  adjusting• the ^shaft. 
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^0. Before any cutting is done with a squaring machine, the 
should be cleaned. 

11. The abrasive grains of a grinding wheel are held together with a 
binding material called . 

12. The wear on the teeth of a drill press chuck will be reduced by 
pressing ^ while turning the key; 

13. Aliuninum oxide is made by heating in an. electric 
ftirnace. 

14. Forcing a wheel on the spindle of a power grinder is apt to set 
up strains which might cause it to " 

15. Equipping a grinder with an 7sized wheel frequently 
results in the wheel bursting. 

16. The clay used to bond abrasives which is converted into a glass­
like substance upon being heated in a kiln, is known as a 

type of bon< ing material. 

17. The structure of a grinding wheel refers to the ; of 
the abrasive grains. 

18. Grinding wheels are attached to the ends of a powergrinder 
spindle with left and right-hand thread fasteners in order to 
safeguard against their becoming __. 

19. The tool post of a grinder should be set so that it is not more 
than _inch away from the face of the wheel. 

20. The tenacity with which abrasive particles are held in a grinding 
wheel under grindinr pressure is referred to as . 

21. In reference to the cutting speed of a drill press, the abbrevi­
ations,̂  R.P.M., refer to the number of 

the spindle roakcis. 

22. When cutting light materials with a circle cutting machine, the 
cutter should be adjusted so that they just „___ • 

23. A gap shear is essentially the same as a squaring shear except 
for the . 

24. The wedge-shaped tool used for removing a sleeve, socket, or 
drill from the spindle of a drill press is called a drill 

25. The possibility of the sheet moving while being cut is reduced by 
placing it on the side of the squaring shear. 

26. Drill-press spindle speed is adjusted by means of two stepped 

27. Cold chisels i.:iould be ground to have an included angle of between 
and degrers. 
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28. 

29. 

30. 

31. 

32. 

33. 

34, 

After abrasive particles have been prepared and molded, they are 
treated with to form the grinding wheel. 

The type of artificial abrasive that is recommended for grinding 
alloy steels is called . 

Lubricants are used v;hen drilling to reduce the tendency of 
. the drill. 

The process of restoring the sharpness of a grinding wheel by 
breaking av;ay the dulled abrasive crystals is known as 

VJhen using a grinder that is not equipped with safety glass 
shields, the operator should wear safety 

The work should be moved back and forth across the face of a 
grinding v/heel to prevent v/earing a in the wheel. 

The side gage on a squaring shear is used for squaring the 
of the sheet metal. 

35. The bevel gage that is attached to the bed of a squaring shear 
is used to make ;̂ . 

36. When cutting with a square shear, a common accident to be avoided 
is putting one's gander the foot treadle. 

37. The back gage that is mounted on the rear of the squaring shear 
is used for cutting of metal. 

Mul t iple -Choiice 

Directions; Listed v;ith each of the incomplete sentences'that follow 
are several responses, one of which will complete the statement to 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 

1. The maximum width of a series of long strips that may be cut 
from a piece of sheet metal with a gap shear is (A) 18 inches; 
(B) 22 inches; (C) 36 inches; (D) unlimited. 

2. The spindle speed of a drill press should be reduced to 
approximately (A) 25; (B) 50; (C) 75; (D) 90; per cent 
of that recommended for high speed drills when using carbon 
steel drills, 

3. The maximum length of cut that can be made in a gap shear is 
(A) 36 inches; (B) 72 inches; (C) 120 inches? (D) unlimited. 

4.- A quarter-inch drill should be operated in a drill press at 
a speed approximately (A) one-half; (B) three-quarters; 
(C) twice; (D) equal; that recommended for a half-inch drill. 
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.5. The top of a grinder tool rest should be set at such a height 
that it is approximately (A) on the same level with? (B) % 
to h inch above; (C) k to h inch beloii?? (D) flush with the 
center of the grinding wheal« 

Listing 
^ — K M — • i i i n m a i II 1 1 1 • 

Directions; List the items called for in each of the following state* 
ments. Select your answers carefully. 

1. The most widely used types of artificial abrasives for grinding 
wheels ares 

(A), 

2. List the more commorily used types of off--hand dressers^ 

i 

3, 

4, 

List the two types of eircle-cutting machines used in sheet metal 
work. 

(A) 

List the various 
equipped» 

(A). 

types of gages with which squaring shears are 

Cc). 

5. List the various devices that are available for holding work to 
be shaped in a drill press. 

(A). 
• r i — W W I M i W H I K I M i l B f c l B H —MIMMIM 

6« 

7. 

List the general types of bonds used in grinding wheels. 

(A) (!»_ „ _ _ _ _ „ 

( B ) _ 

(C). 

iiinMmmMmmmKtimmmKmAMumum^MijMua 
(E). 

List the materials that are heated together in an electric furnace 
to produce silicon carbide. 

(A)_ 

(B) 
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L:tst the ^tctors that should be considered in selecting a grindija^ 
wheel for a particular job. ' / 

(BL 
(C) / 

List tho principal parts of• a. squaring shear» 

^ ^ > _ ., -̂  C F ) _ , . ^_ 

(B)._, 
i •»r^»~ 

(C) 

/ 

CH) 

•^r*^Mi^>k*niM<^^i 

! 
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Assignment 
Sheet No. 9 

Covering 
Units 60-64 

MEASUREMENT: LINEAR AND ANGULAR 

It is practically impossible for one engaged in the sheet metal 
trade to avoid using some foirm of mathematics in his work.. For this 
reason a summary of the basic mathematical concepts relating to sheet 
metal work is included in this course of study. 

The information presented in this assignment will be limited to 
the study and application of linear and angular measurement* It will 
include principles and problems pertaining to fractions and decimals. 
When these are clearly understood by the student, it should help him 
to become a more adept layout man. 

You will be expected to master the fundamentals of linear and 
angular measurement while reviewing the basic principles and solving 
the drill problems that are included in this assignment. Particular 
attention should be given those principles and problems with which you 
need extra practice. 

Assicmment: 

1. 

2. 

Read the reference listed below. (Omit actually solving 
the problems in the Assignment Series at this time.) 
In this assignment you are to confer with your coordinator 
and with his help select six Assignment Series Units to 
solve. It is suggested that you work out two Assignment 
Series Units in each of the three Sections assigned. Your 
selection should be made in light of the problems for which 
you feel a need for more practice. (Refer to the table of 
contents in Reference E, pages vii-ix, for the Assignment 
Series Units.) Check your answers by referring to the 
appropriate Basic Principle said then recheck your work. 
Complete items 1 and 2? answer the questions listed below 
and turn in this assignment by_̂  

rnnm^amxtam 

References 

E. New York, Sheet Metal Mathematics> pp. 2-109 

Questions: 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T«" If it is 
false, draw a circle around the letter "F." 

T F 1. Confusion and errors will be reduced in problems involving 
feet and inches if such information is indicated with the 
computation. 
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T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

P 

F 

F 

F 

2 . 

3o 

4 . 

5 . 

6 . 

7 o 

So 

2. The complement of a 65 degree angle is 115 degrees. 

Vertical angles formed betv/een two straight intersecting 
lines are equal. 

The center of. the lov̂ er edge of a protractor should be 
placed at the vertex or the angle to b^ measuredo 

If an answer is to be corrected to tliree decimal places, 
three places must be used throughout the computations. 

si-

Ratio is a method used to show the: r^la£ionship between two 
numbers. '** 

It is generally, best to change decimals to fractions before 
averaging, them. 

Number 8 gage metal is twice as thick as number 16 gage 
metal. 

T P 9. The quotient is obtained by dividing the dividend into the 
divisor. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

F 

P 

F 

•P 

P 

F 

P 

F 

F 

F 

P 

P 

1 0 . 

1 1 . 

1 2 . 

13o 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 3 . 

1 9 . 

20.. 

2 1 , 

Inch marks are frequently omitted from the dimensions of a 
drawing. 

A Decimal Equivalent Table speeds up the computation and 
reduces the possibility of error in the conversion of 
fractions. 

The denominators are subtracted from each other when 
subtracting .:̂ ractions o 

T̂ 7o triangles will be equal....in size v/hen their correspond­
ing sides are equal in length. 

Tlie number of decimal places in the product of two numbers 
should equal the hmnber of places in the multiplicand. 

Net price is determined in single discounts by subtracting 
the amount of discount from the list price. 

IG tin plate is a heavier gage metal than IX tin plate. 

The product of tv/o. or more fractions is equal to the pro­
duct of the numerators over the' lo\i7est common denominator. 

The lowest common denominator must be foxind when subtract­
ing fractions. 

Extreme accuracy is. not. required for irany sheet metal 
processes. ' • * 

Inches should be divided .by 12 to .;be changed to feet in the 
decimal form, 

A. mixed .number can bo changed to an improper fraction by 
multiplying the i-zhold number -by the numerator, and adding 
the denominator. 
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T F 22. 

T F 23. 

T P 24. 

Two triangles will be equal in size when tmi of their cor­
responding sides and the included angle are equal. . 

To change ̂ 3̂85 inches to 54ths, it is necessary to divide. 

A tangent touches the circumference of a circle at one 
point. 

Completion 

Directions: Pill the blanks in each statement \^th i^e word or words 
required to coraplete the sentence correctly. 

1 

2 

11. 

12. 

14. 

15. 

16. 

1̂ ' ,6 of a number is equal to 42, the whole number iŝ  

The- average of- several numbers is obtained by_ 
sum by" the nuiriber. pf quantities. 

their 

3. The symbol for an angle is - . 

4. The variation permitted betv/een the upper and lo\^r limits for a 
iob is called " - . 

• ' ' " • • - » • -

•* ̂  -

fractions? b e -5. Mixed numbers should be changed to " 
fore dividing. 

6 o The raaKimum number of pieces 4 3/8 inches. long that can be cut 
from a piece of wire 20 inches long is • 

7. if a segment of a line one and one-quarter inches long represents 
56*4̂ 0 of the total, the length of the whole line is 

8. Seventy-five per cent of 3 inche? is ; 

.9. The sum of the angles of- a triangle equal_^ 

inches. 

decprees. 

10. The altitude of a triangle is measured frc»i tae vertex, 
to its base. 

Feet. ai?e designated with a single 

The distance measured by one coraplete revolution of a micronieter's 
thimble is equal to ̂  of an inch. 

13. TThen dividing one fraction into another, th^ divisor should be 

PrsLctions cannot be added unless they have-s? common 

The value of a fraction is not changed by or 
tlie numerator and denominator by the same quantity. 

In order to change a decimal to a per cent, it is necessary to 
move the decimal point '••- places to'the________ and add 
a per cent sign. 
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- 1 7 . A drav/ing made to the scale of 1/4" = l*-0" A\7ould be reduced tp-. 
of its full sise. 

^18. An aiiglG containing less than ninety but more than zero degrees, 
is called an angle. 

19. The amount left"over after cutting the maximum nimiber of pieces 
10*8%" long from a roll of wire 180* long, vjould be 
inches. 

20. There are three and 

£.2 • 

Jihirty-seconds inches in .289 feet. 

21. The answer vfhen rounding the number ''672453 to three decimal 
places vjould be .. . 

Ifhen ? 1/S is multiplied by 3 1/4, the product is_ 

23. An improper fraction can be reduced to a_ 
by dividing the numerator by the denominator. 

24. The least common denominator of 1/6, 1/5, and 1/4 is_ 

25. Cteie and one-quarter inches is jper cent of five and 

one-half inches. • :* 

26. ^ e complement of a 31 degree angJ-e is equal to degrees. 

27. TSie amount of wire required for nine pieces 10' 7 3/4" long, 
would be ninety-five feet . . inches, 

Jay dividing its 28.- A common fraction is changed to a ' 
niHaerator by the denominator. 

\

29. Division may be checked by multiplying the quotient by the 
- and adding the remainder. 

2̂ 0. A fraction is at its lowest terms v/hen the numerator and ; 
denominator cannot be by the same number. 

: Listing 

••-1 

Directions; List the items called for in each of the.following state­
ments. Select your answers carefully. 

1 - List the groups of triangles as classified according to the 
lengths of their sides. 

(B). 

(C) 
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2, List the factors chat must be considered in determining the sell­
ing price of an article. 

(A) 

(B) 

(C) 

3. List the names of the fixed parts of a micrometer. 

(A) 

(B) 

(C) 

List the conditions that determine the degree of accuracy neces­
sary when making a particular job^ 

(A) (B) 

List the factors that determine the degree of accuracy in 
measuring. 

(A) 

(B) 

(C) 

Matching 

Directions; Read statements listed alphabetically in the right hand 
column, and match them with the appropriate item by placing the letters 
from the right hand listing in the space provided adjacent to the 
numbers in the left hand column. 

1. Concerning definitions of common fractions: 

(1) Numerator A. Written above the line 

(2) Terms 

(3) Proper fraction 

(4) Improper fraction 

(5) Unit fraction 

(6) Mixed number 

(7) Complex fraction 

B. Numerator less than denominator 

Numerator larger than denominator 

7'̂  

Eo Denominator and numerator 

Fo One or both terms are fractions 

or mixed numbers-

Go Shows number of parts whole is 
divided 

R. Numerator is one. 
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2. Concerning angular measurement: 

(1 

(2: 

(3] 

(4] 

(51 

(6] 

(7] 

(8) 

(91 

(10] 

1 Semicircle 

1 Arc 

1 Concentric circles 

1 Vertex 

1 Minutes 

1 Polygons 

1 Obtuse angle 

1 Parallel 

Rec tangle 

1 Trapezoid 

A, Intersection at the ends of two 
straight lines 

Ba Designated v/ith a single prime 

C. One-half of a circle 

D. Opposite sides equal and each 
angle equal to 90 degrees 

E. Greater than 90, but less than 
180 degrees 

F. Less than 90, but more than 0 
degrees 

G. Lines that are equidistant 

H, Curved section of a circle 

!• Plane figures formed by three or 
more straight lines 

J, Circles having same centers 

K. Four-sides plane figure with only 
two sides parallel 

L, Opposite sides parallel 

M. Straight line between ends 

N. Opposite sides equal and parallel 

O* Scalene 
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Assignment 
Sheet No. 10 

Covering 
Units 65-67 

MEASUREMENT: PERIMETER, AREA, AND VOLUME 

N 

Sheet metal workers are confronted with many different types of 
problems in the practice of their trade. Among the problems that they 
must be able to solve are the following types: amount of material re­
quired, material costs and weights, proper size of sky lights, and the 
capacities of heating and ventilating pipes. The solution to such 
problems is an essential phase in the work required before layout and 
construction can proceed. 

Mathematics is essential in solving many of these problems. Peri­
meter and circvimference formulas are used to determine the distance 
around an object so that stretchouts for jobs may be drawn. Formulas 
for area are used in calculating costs, weights, and the number of 
square units in plane surfaces. Formulas for volume are used to deter­
mine capacity of tanks and containers. Employees capable of solving 
such problems will certainly be able to progrecs much further in their 
trade than those that cannot. 

You will be expected to master the methods for determining peri­
meter, area, and volume while reviewing the basic principles and solv­
ing the drill problems that are included in this assignment. Particular 
attention should be given those principles and problems with which you 
need extra practice. 

Assignment; 

1. Read the reference listed below. (Omit actually solving 
the problems in the Assignment Series Units at this time.) 

2. Confer with your coordinator and with his help select six 
Assignment Series units to solve. It is suggested that you 
work out one or two Assignment Series Units in each of the 
four Sections that are assigned. Your selection should be 
made in light of the problems for which you feel a need for 
practice. (Refer to the table of contents on Reference E, 
pages ix-x and xiii, for the Assignment Series Units.) 
Check your answers by referring to the appropriate Basic 
Principle and then recheck your work.) 

3. After completing items 1 and 2, answer the questions listed 
below and turn in this assignment by • 

Reference; 

E. New York, Sheet Metal Mathematics, pp. 112, 161, 244-259. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 
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^ F 1, Tlie horizontal scale for a line graoh should be approxi-
-mately twice as long as its vertical scale. 

T ? 2. -The area of a parsilelogram and rectangle \T±pn. ̂ .e bsight 
and length would be equal. •••''•. * 

M i 

T F. 3. The use of squared "paper wil-l* majce the construction-of 
graphs more epnvenient and acciurate- .-r ;: 

T F 4. VThen dividing-exponential expressions# the exponents are 
adHed. togeth;er.**"-r . ' • • '"'v ' * , 

T F 5, Parallel-sided; IsoU-ids inay-be prism̂ ŝ ^̂  
shaped. " ' ". "••" V.".'; ..u": ̂  --.̂  

T P 6. T̂ 7o pi times the radius equals iSe circumference of a "Circl 
_ . ^ ' ; - - 'ii ; . '^^ ' • ' 

T F 7 . Tvhen mult iplyir ig exponent ia l . express ions , '^he exponents 
a r e m u l t i p l i e d t&getiibr. - , . ' / ' . , 

' • . • . . • ' . « • ' - . ' • • 

T P 8 . A l l t he edges o'f a culSo a r e equal i n , l e n g t h . " 

T F 9 . -The reasoning undbrlyin.g. the. method 'used fe>r . c a l c u l a t i n g / ' 
t h e area of a c i r c l e Xs'siitirXai^ :to t h a t us^d f-fo^f'gara-irelo-^. 
grams, " . . '-' ' '- > \ ... c 

T F 10 

T F 

In order t o Change scpiare ' inches t o scftiafe - y a r d s , - i t i s 
necessary t o deterxiine. t h e n i j s ^ e r of square f e e t . . 

T F. 1 1 . ..The c ross s e c t i o n s ^ f a ^ r - a l l e l - s i S e d c y l i n d e r - a r e equal . -

T P 12, The bases of ^ SQilid ric>vt< Vg^lsi^ri^r t r e equaS in narea and 
p a r a l l e l v/iMi^je^'ch othGrJ" ;.,;- ,̂ " . , 

1 3 . Graphs, l ire liraed f requen t ly .l^cause-^ihey shew R e l a t i o n s h i p s 
morei readily'&an'ihumbers^ - . -[ ..." -! .-

T F 14; The length of. a obl iquef^?^-ihder^s.axis ^ / i l l ialv/ays d i f f e r 
from.-its . a l t i t u d e . * * "'' • ' ' ' . 

' ^ "•'•' Completion J '•..••' 
• --

D i r e c t i o n s ; F i l l .•̂ he .jblanks-^in each- s ta tement ivlth fehe word or words 
requi red t o completie t he 1se»tehcevicfbr.r^cti?v'. , . *. •' 

' 1 . Tlie gage number for a p iece of shee t ?iiei:ai l abe led 26 x 24 x 120 
I S • • -..'•*••, '. . - . . 

' ' • — ' -v •• - . • • • - < . 
- . * ' . • ' • ^ ' ' . • - . ' ' 

2. The distance around a polygon is called, the. 

3. A piece of galvanized iron containing, an area of 420 square 
inches, would dqual *• square feet. 

4. V7iien 5a2 is multiplied by 3a3, the product iS equal to . 

5. Tiie ar ;;a of a triangle that has an altitude of 5.3/4 inches and 
base of 12 1/2 inches is equal to ŝquare inches. 
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6. - In order to change cubic inches to gallons, it is necessary to 
divide by . 

: 7. A prism that is cut by a plane at an angle to its base, is.said 
to be ^ ,. 

8. In order̂ .to change 11,928 cubic inches to cubic feet it is 
necessary :to divide"- by,̂^ "" • 

9, In the construction of a circle graph the decimal equivalent of 
the total for eaqh quantity to be represented should be multi­
plied by • . 

10. In order to charrge. square feet to square inches, it is necessary 
to by 144. 

11. X'flien 5a'̂  is divided by 2a, the quotient i^ equal to_; 

12, "She upper and lower bases of a prism.form polygons that are equal 
in area and. ' • to each other.' 

13.. Wiien 12x2 is subtracted from 24x2, the remainder is equal to 

14. The altitude of a paplied-sided solid is a IvTays. measured 

•• ''" -.. to its base. 

15. Volume is expres.sed'.in verms of units of jneasure. 

16i hn abbreviated rule expressed ip symbols is called a 
17;-: "̂ le..number-of square .units that a plane figure, contains is re­

ferred to as " 

13. In order to change square inches to square feet, it is necessary 
to divide by ,. 

IS. T/hen dividing exponential expressions,.the exponents are 

20. A parallelogram 12 inches long and 3 1/2 inches high would have 
an area of __-square inches* 

21. Olhe area o.f a trapezoid with bases 8 1/2 inches and 9 1/2 inches 
long and an altitude of 3 3/4 inches is equal! .tô^̂  -
square inches, ;. -,-. 

22. In order to change 763 'Tubî . yards to cubic feet it is necessary 
to - . . ' by " .. . 

• - < 

23. Lengths are expressed in terms of units of_j ' . • measure. 

24. A tank one cubic feet in size is .capable of holding__ . -
gallons. 

25. The product of ."three to the fourtb power; i^ equal to . , 
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26. The approximate value of pi is^ 

27. The equivalent number of cubic yarda in 2S2;021 cubic inches is 
approximately . 

28. Wien the Sxis of a cylinc-sr = forms an angle of other than 90 
degrees with.its base* xt is called an - " cylindgr. 

29. A line that connects t!he center of. the', bases af a cylinder is 
called the ...; .i ". • % ' '-' .' 

30. Tlic area of a circle! that has a diameter of 20 inohes is equal 
to \ square inched. ̂./ ., ,. -

Mult^le-Chbice =. 

ionsr Listed with eaclK oi£ î ie incbrnpfî te sentences tficit fallow/ 
veral respon;&es, one of v/lfich will:•complete the statement to -

Directions 
a r e seve ra l respon;&es, one of v/lfich will-'complei 
make i t t r u e , I n d i c a t e your choice $ y p lac ing t f e apprqpf i-^t^ 
l e t t e r in the blank a t - t h e Xeft>;-' ; " r- *' "- : :. ' 

2 . 

Tlie number of q u a r t s i^n'onq pecl^-is^ (i\) • 2 ; (B> 4r- (dl^ .8 
(D) 12 , > ; =: ' ; i • -̂  .-. . . *.; ̂  

'-.jf • 

The number of quarts in'pne gallon i^* (i\) 2;. (B^ ̂ 4; ](e> 
^ (D) 12. > .' . - : . ' . ; = ^ u 

3i The r e l a t i o n s h i p - o f t h ^ p a r t s t o thcOv^ple i s . shcavn espec ia l ly 
v/ell i n the (A) p i c t o r i a l ; ; ifB): b a r ; (C) ^derble; (Dj 
l i u c - type o!f\i^raph. * .:-/ - / .i 

_.4. Approximate valuies may be fouji]3/^without computa:ti:on i n the 
(A) p i c t o r i a l ? - (f'j ^^: (^^ circ^.e; (B) l ine? graph. 

5. Tiie. per imeter of a r e c t a n g l e "Z '1/2" bv 1 5 " - i s (A):: 5; (B) 
15; ( e r 25; ,,(©>- 35i incl 

Matcnmq 
^ - ; ^ 

D i r e c t i o n s : In the le r i g h t hafnd colunm appear tnethoUs for c a l c u l a t i n g 
tnd i n %he l e f t ^.an'd {spi\Si^ a r e l i s t e d vorious un-var ious unlaibv^a ai 

knowns. .^^tch* t h e Tetter§oof the" right-han^'^coluion-withii^e u'jkncivns, 
by p lac ing t he pr^oppr l e t t e r i n each blank a t €hc le^t ,-

I <, Perimeter ..of squares 

2 , Perimeter of r e c t a n g l e s 

Circumference of c i r c l e s 

,», 

4- Perimeter of sorai-circu-
lar-sided figures \ 

5. Area of squares 

A. T^jp. times length zplus twe 
times/-width ^ * ' ' 

B. Pi times diameter -
« . 

C . Length of side to ..second 
.\ power. •' ' ^ 
• "• * - . » ~ 

D. Prbd«ct'..of length and width 
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6. Area of rectangles 

1. Area of triangles 

8, Area of trapezoids 

9« Area of circles 

10. Volume of parallel-
sided solid 

'tW*^W ̂ ^ -^ -

Eo Area of base times average 
height 

Fo Four times length of side 

G. Pi times radius 

H. Pi times diameter plus T.WC 
.times distance bfetween half 
circles 

I. Pi times radius plus two 
times distance between half 
circles 

J. Pi times diameter times 
altitude 

K, One-half sum of base lengths 
times altitude 

L. One-half base times height 

M. Pi times radius squared 

N. Pi times diameter 
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Assignment 
.Sheet No. 11 

Covering 
Units 68-73 

EQimTIONS FORI-IULAS AjSTD PROPORTION 

C'?hat is the -allowance for a riveted lap seam? How is the 
stretchout for the heel of a square elbow determined? Can a grinding 
wheel rated at 2000 f ,p.!n. be used safely on a motor that turns at 
2000 rop,m,? Î /hat are the lengths of the sides of right triangle when 
the sise of two angles and a side are know. ? These problems are not 
difficult if one has developed a practical worlcing loiox̂ ledge of a 
few basic relationships. 

Before attempting-to solve such problems, one shpu?-d analyse 
each probiera to gain a clear understanding of v/hat is to be found and 
the method for its solution» Quantities should he expressed in their 
proper relationships^ Answers should be checked.. By doing these 
thinsgSr time and energy can be c^uved* 

. • • , 

You irxlX have an opportunity to become acquainted V7ith some of 
the beisic formulas and specifications that are used in sheet metal 
layout work in this assigninento In addition you will be expected to 
master 'the methods for solving problems involving proportion and 
tricfonoTaetrVo Particular attention should be given to those princi­
ples, and problems with which you heed extra practiceo 

Assi^mont i 

1» Read the reference listed below, (Orait eictualiy solving 
-•-.he problems in thxa AGSignment Series Units at this tiTne,) 

2, Confer with your coordinator and with his help select six 
^.ssignment Series Units to solve. It is suggested that you 
work out one or t̂\'d ?»ss-ignment. Series Units in each of the 
four Sections that arc assigned.. Your selection should be 
raade in light of the problems for which yon feel a need for 
more practice. (Refer to the tab*'', of contents in Reference 
E, pages xi-xii, for the j?issigninent Series Units,) Check : 
your answers by refe-cring to the appropriate Basic Principiv̂ : 
and then recheck your work. . 

5. After completing items 1 and 2ff ansv/er the questions listed 
bolow and, turn tn. this assignroeKt by_ _.' '. .. 

References 

E . T>rew York^ S h e e t Metal l -^theinat ics^ ppo 164-241* 259-262 , 
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Q u e s t i o n s : 

T r u e - F a l s e 
t^immm-'i. .••• •••! Ki .n iMi in^ I • • -<.M»» 

Directions; The following stademerits are either true or false. If 
the statement is true, drav/ a circle around the letter "T," If it 
is false, draw a circle around tho letter "Fe" 

T F 1, Machines operated at speeds above thsir tnaximum rating are 
dangerous« 

T F 2. The slant height of a right pyramid is sgual to the 
shortest distance betv/een its apex and base edges o 

T F A truncated cone has two parallel surfaces. 

T F 4. An equation %̂ yiil balance if the square root is extracted 
from both merabers. 

T 

T 6. 

The span of a roof corresponds to half the length of the 
hypotenuse of a right isosceles triangle. 

The linear distance which a point on the edge of a wheel 
travels as it revolves about its axis in a given period . 
of time is referred to as surface sTDeed, 

T F 7c A greater allowance is required for a burred bottom seam 
than a set-in bottom seam. 

T F S. The members of both sides of an equation will be equal 
v/hen increased, decreased, multiplied, or divided by the 
same number. 

T F 9. The approximate formula for bend allowance is used for 
bends with an inside radius. 

1' F 

T F 

10. 

JLI . 

T F 12 

The span is usually less than the rise for most roofs. 

The slant height of a right circular cone forms a right 
angle v/ith the plane of the base. 

In inverse proportion as contrasted with direct proportion, 
both ratios are inverted. 

T 

T 

T 

F 

F 

F 

13 

14 

15 

r F 16. 

One of the angles of a triangle that has sides drawn to the 
ratio of 3, 4, and 5 units, will always equal 90 degrees. 

A truncated pyramid has tv/o parallel surfaces. 

Trigonometric formulas can be used to calculate the size 
of the angles or the length of the sides of any triangle. 

In direct proportion an increase in one ratio produces a 
decrease in the other. 

M 
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T. P 17. 

[• T P 

The: alfiitude of a pyramid is. equal to the perpendicular 
distance:from the plane of the base to the apexo 

18. The base portion remaining after passing a cutting ̂ lane 
through an oblique cone perpendicular to the axis is cc(ilê  

' a frustum.' 

T/ F .19. One-lialf the^metal thickness is added as ah.allowance to 
the.outside 3imehsions of a job for each sharp 90 degree 

- ̂  : bend. •. ;• - : - . . . . 
• : . ' . . ' ' ' . • '• • • 

T P 20. Sections of dpvetiailed seams are sinjiiar to corner lap 
scams. \^i'i^ . • '-••• ' "• • • " ' 

T P 21. The allowance for, a single hemris thê  same as.̂ fche width 
of the hem. ';• 

T P 22.. Formulas aĝ y be used^to determine the^xact aliowances 

• % 

Completion 

.• Directions; Pill the blanks, in each statement with the word or words 
required to Gompiete the ŝ n̂tence corireetij. . .- , .;r • 

1. The allov/ance. for a wired, edge is equal to 
diameter of the-SrXre. •• . . ^ . • .• 

times the 

The acute angles of a triangle with an opposite side and hypote­
nuse equal to 5 1/2 and 13 l/2inch«es respectivelyi are equal.to 

-. . .and ..,'" degrees» (See Table of -Trigpnom^rdLc 
Funct ions , Reference S, r - 231) 

The maximum number p f̂ 7** x 20" pieices t h a t can-be cu t from a 
p iece of sheet"meta l 30" x 96" in s i z e i s . 

Tlie l e t t e r s . f . p .m . / . tihat are-.used i n 'expres^sia^ su r f ace speed, 
mean ^ pê : . . 

ui I I . H I n I ai I I I '• I I I n I I. I . 

The • Bypotentise. ̂ of right tri.a.ng3:e''i;s~ eq^l to thg-: • 
of the sum of - — /X': •• -of. the two sides. 

6. -A cone-.would ,be-classified :̂ s oblique ̂ hs^lits 
forms an angle-.other thanhlnet^^^^^ees^^Mi^X^s^^pase,--. 

7. If tlie sine-of an angle and the opposite si;dafequaiS-\5391- and.:3 
inches respectively* the hypotenuse will be . ~- rf.-̂ -c-inches long. 
(Calculate to closest 64th of an inch.) -

8« An allowance equal to threer-times .the widi^ibf_ the seam i-s 
required for both edges of a 
seam. 

iifi .mtirnM U'u • 
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9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

If the tangent of a 40 degree angle and the adjacent side equals 
• 8391 and 3 inches respectively, the opposite side will be 

inches long. (Calculate to closest 64th of an inch.) 

If a rectangular pipe is to be constructed that has a cross-
sectional area of 137 square inches and one side four times th^ 
length of the other, the dimensions will be by 
inches. (Use decimals.) 

The trigonometric function obtained by dividing the opposite 
side by the adjacent side of a triangle is called the . 

The length of opposite side of a right triangle is equsd to 
square root of the between the square of the 
hypotenuse and the square of the adjacent side* 

The number which equals the original number when taken twice as 
a factor is called the .̂ 

If the cosine of a 40 degree angle and the adjacent side equals 
.7660 and 3 inches respectively, the hypotenuse will be 
inches long. (Calculate to closest 64th of an inch.) 

The allowance required for each edge of a riveted lap seam is 
equal to times the diameter of the rivets. 

The trigonometric function obtained by dividing the opposite 
side by the hypotenuse is called the • 

The length of an arc of a circle is equal to the ratio of its 
central angle to 360 degrees, times the • 

An allowance equal to two times the width of the pocket plus 
3/16" is required for making the pocket of a . 

The ratio of rise to span is called 

To determine the size of an angle by using a table of trigono­
metric functions, the corresponding ratio should be carried out 
to decimal places. 

The axis of a tapered solid is drawn from the 
its to the apex. 

of 

The letters L. S. and W. S. are used to designate the length and 
the width of . 

The size of an angle that has a tangent of .4768 is approxi­
mately degrees. (See Table of Trigonometric Functions, 
Reference, Reference E, p. 231.) 

24. The sides of a square ventilating pipe must be inches 
long, if it is to have a cross-sectional area of 75 square inches, 
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25. When a width and cross-sectional area of a rectangular pipe are 
9 inches and 63 square inches respectively, its height is 
inches. 

26. 

27. 

28. 

The stretchout radius for a right cone 8 inches high and 6 inches 
in diameter will be finches. (Use decimals.) 

The angle of a right cone's stretchout is equal to the ratio of 
the of its base to the of the 
stretchout circle times 

The acute angles of a right triangle with opposite and adjacent 
sides equal to 7 13/16 and 3 9/32 inches respectively, are equal 
to and degrees. (See Table of Trigo­
nometric Functions, Reference E, p. 231.) 

Multiple-Choice 

Directions; Listed with each of the incomplete sentences that follow 
are several responses, one of which will complete the statement to 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 

1. If 107 feet of wire weighs 17 pounds, 159 feet will weigh 
^proximately (A) 20; (B) 25; (C) 30; (D) 33.5 
pounds. 

2. The length of the intercepted arc of a 7 inch diameter 
circle that has a central angle of 45 degrees is equal to 
(A) 2 45/64; (B) 2 23/32; (C) 2 3/4; (D) 2 25/32 
inches. 

3. The angle of the stretchout for a right cone 8 inches high 
and 6 inches in diameter is equal to 126 degrees and (A) 
12; (B) 18; (C) 24; (D) 30 minutes. 

4. The surface speed of a 5 inch diameter grinding wheel that 
travels at 1000 r.p.m. is equal to (A) 1167; (B) 1273; 
(C) 1309; (D) 1719; feet per minute. 

5. If an 80 degree elbow is to be made in four pieces the size 
of the angle for the larger pieces will be approximately 
(A) 13; (B) 23; (C) 27; (D) 34 degrees. 

6. If the maximum permissible surface speed for a 10 inch 
diameter grinding wheel is 8000 feet per minute the maximum 
r.p.m. it can revolve is approximately (A) 2000; (B) 
2500; (C) 3000; (D) 3500. 

7. If an il inch diameter driver pully of a motor turns at 
1200 r.p.m., the driven pulley must be (A) 7 1/2; (B) 
12 1/2; (C) 14 1/2; (D) 16 1/2; inches in diameter to 
turn 800 r.p.m. 

M 
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Listing 

Directionss List the items called for,in,.each of the following state­
ments. Select your answers carefully. 

1. List the reasons why the various ̂ -types of edges are used on sheet 
metal jobs. 

(A) 

(B) 

(C) 

2e List the methods used to form edges on sheet metal. 

(A) (C) , , 

(B) 

Procedure-Rearrangement 

Directions; In the column below appear various steps involved in 
extracting the square root of a number. Indicate the order that the 
steps should be perfonried, by placing the proper number in each 
blank at the left. 

1. Procedure for confuting - the square roots 

A. Separate digits into pairs working in both directions from 
decimal point 

B. Determine the closest and smaller square root and square of 

the first pair 

C. Double an£.*7er for trial division 

p. Repeat process for double the partial answers 

E. Locate decimal point and add two digits for each decimal 

place desired in answer 

F. Subtract and bring down next pair 

G. Square result before rounding off and then add the remainder 

H. Determine next number for answer and trial division I. Multiply 
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Assignment 
Sheet No. 12 

Covering 
Units 74-83 

LAYOUT TOOLS 

Proficiency in drawing, shaping, and forming are all important 
aspects of the sheet metal trade. However, due consideration must be 
given to the proper procedures for transferring a pattern to metal. 
This step should be done carefully as inaccuracies will lead to the 
production of an unsatisfactory job. 

In order to transfer a pattern accurately, it is important for 
the sheet metal worker to know something about the various types of 
layout tools. This means that he should know how to use and care for 
them properly. Thus, chances for tool damage will be reduced. He 
should know how to sharpen layout tools so that they will mark 
properly and accurately. If the worker knows how to do these things 
ĵ roperly, better results will be obtained in the end results. 

In this assignment you will be expected to become acquainted 
with the various types of tools commonly used in sheet metal layout 
work and the proper methods for using them. 

Assignment; 

1. Read the reference indicated below. 
2. Gage the thickness of five different weight pieces of 

scrap sheet metal with a U. S. Standard Gage. Compare the 
decimal equivalent of the gage nimber with the readings you 
obtain with a micrometer caliper. (See New York, Hand 
Processes, p. 4 for table of decimal equivalents of gage 
numbers.) 

3. After complt. ting items 1 and 2, answer the questions below 
and turn in this assignment by . 

Reference; 

C. New York, Measurement and Layout, pp. 1-23. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the 1̂  ter "F." 

T F 1. The usual trade practice for drawing a series of parallel 
lines involves clamping a straight edge parallel to a base 
line. 

T F 2, A micrometer should always be opened before removing a 
part that has been measured. 
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j 
1 

T 
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F 

F 

F 

F 

F 

F 

F 

3 . 

4 . 

5 . 

6 . 

7 . 

8 , 

9 . 

10, 

T F 

T F 

T F 

The point of a center punch should be ground to a smaller 
angle than the angle for the point of a prick punch. 

The blade of a square should be held in full contact with 
a surface of an inside right angle that is to be tested 
for squareness. 

Dividers sliould be swung in a clockwise direction when 
scribing arcs or circles. 

When a micrometer is closed, the zero mark on the thimble 
should be even with the horizontal line on the barrel. 

A center punch is used to make lighter indentations than 
those ordinarily made by a prick punch. 

Reading a micrometer is usually the chief difficulty in 
becoming proficient in its use. 

A flat steel square may be checked for squareness by 
placing the square against a straight edge, drawing one 
line, reversing the square and drawing a second line from 
the same point. 

The tendency for dividers to slip is reduced if they are 
inclined in the opposite direction in which they are 
rotated. 

11. Greater accuraey may be achieved when measuring if the broad 
part of the scale is held in contact with the work. 

12. The points should not be allowed to come in contact with a 
metal rule when "seitting a pair of dividers. 

13. When drawing a line through two points, the straight edge 
shpuld.be moved into position before the scriber. 

T F 14. Inches may be properly designated with a single prime (') 

Completion 

Ixrections; Fill the blanks in each statement with the word or words 
required to complete the sentence correctly. 

1. American industry uses th3_̂  
measurement as a standard. 

system of linear 

2. The device used for measuring and laying out angles is called a 

3, Layout work on paper should u-sually be done with a pencil-of 
• • • hardness. 

'4. The tool used for layout work on most types of metal is called 

http://shpuld.be
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(5. 

7. 

8. 
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The center point of a semicircular protractor should be placed, 
at. the .; point of an angle that is to be drawn. 

vc . * 

When smaller units of measurement • than si^ty-fourths are re­
quired # the . . ': - "'- ^ system is used. 

Two straight lines meeting at a vertex a?e called an-

Layout work on stainless? steel and aluminum should usually be 
done w i t h a pencil of hardii^^s. ' 

9. The final sharpening- of a si;riber should be 'done on an 

- - • • - " " • • • . . ' • . . -- . , 

- • • - • • »-. • - • . . ' , . • - • 

10. The point of a 6criber will mark closer to the edge of a rule'if' 
its top is tipped " •" ./ •' - ' . 

11. Arcs and circles that/^^re too--lar^e to" be" dr^/m-v/ith dividers 
are made with •'- - ''•'^:- " " polhtSl - • - " '• . .^ ; .;--̂  • 

12. • The measuring" devi^e^'^sed; to'determine the* distance around a 
circle is called a • >" - >* • - • rule; . - . . 

1. ' • ' - - ' « ' 

13. . Greater accuracy may be achieved when measuring short ..lengths ifi=-
the__ ôf the rule are not used. ' X 

14. The tool i:̂ sed when transf err ing.a pattern to - a. piece <)f metal 
/. is-called a ?.-. =:;/-. -. / punch:.-. . ., : 

15. The. point of. a ^riber^ shouldrbe_. 
sharpened. 

j_^j64iile it is being 

: ! --

16. When using an irregular cvirve :i.n connecting th^ points of a 
line, tme- curveoshouid be-set%pa thai it toijches at least 

' _of' the points,:, .i,.-. • s ; 

• Listxn'<^'7 ' 

Directions;. I»ist the .items called for in each of the following state­
ments. Select your ahsii^rs carefully. '* 

1. List the principa'l movable parts of a micrometer. 

( A ) • • • • • • • • ( B ) • • • -- •-•- -

3. 

•}•-

2 . L i s t the usesr tha t raav'-iae matSi? of ^a-s tee l &caiei 

(A) •_.- : ; - y : I ^ -: , (C) . . ;" . . . : ' • . ,- ; 

.(B) : . • ..., ^ U > I I 

List the principal fixed parts of a micrprapter, 

(A) • _ _ _ _ _ _ : : _ _ _ _ ^ (C) -

(B) 
• * > f ^ -
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Assignment 
Sheet No. 13 

Covering 
Units 84-90 

SIMPLE LAYOUT WORK 

Drawing, the language of industry^ is an essential phase in the 
work of anyone who justly calls himself a sheet metalworker. The 
ability to read and interpret drawings is of prime importance. The 
skills and ability to render or execute drawings of varying degrees of 
complexity have a powerful influence on wages earned. 

Practically every job that comes into the shop will necessitate 
knowledge of drawing, whether it is sketching, patternmaking, or 
layout work directly on metal. Therefore, trainees in the field of 
sheet metal work should make special efforts to become proficient in 
drawing. 

In this assignment you will be given an opportunity to review 
briefly some of the basic principles involved in orthographic pro­
jection. Suggestions will be included concerning layout procedures 
for stretchouts of square, cylindrical, and semicircular jobs, boxes, 
and square or rectangular elbows. 

Assignment; 

1. Read the references listed below. 
2. Make a pattern of a four piece square-to-round as in Plate 

13, page 18, of reference H. Do your layout on heavy paper, 
then cut out the pattern, fold and tape together,, If poss­
ible, also do this layout on light gage sheet metai and fold 
together. 

3. Use the calculation method to lay out a 90 
degree square elbow on heavy weight paper. 
(Do not allow material for seams.) Cut out 
pieces and assemble with cellulose tape. 
Dimensions are as follows: 

Throat radius. . . 4 inches 
Heel radius. . . . 8 inches 

4. After completing items 1 and 2, answer the questions 
below and hand in this assignment by • 

References: 

A. Banice and Meyer, Sheet Metal Shop Practices, pp. 56-60, 
156-162. 

C. New York, Measurement and Layout, pp. 24-38. 

H. Kaberlein, Triangulation, Short-cut Layouts, pp. 18-19. 

5? 
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Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T" If it is 
false, draw a circle around the letter "F" 

T F 1. Portions of construction lines parallel to the sides of an 
angle are used when scribing corner radii. 

T F 2, Thin sheet metal is represented by a single heavy line. 

T F 3. The front view of an orthographic drawing may differ from 
the actual front of the job drawn, 

T F 4. The shape of the tee of an inclined T-joint is shown in a 
profile view. 

T F 5. It is good practice to place dimensions between the views 
of an orthographic drawing. 

T F 6. The method used for laying out work depends upon the type 
of job to be done* :-

T F 7. A broken line is used v;hen only part of a job is shown in 
a view. 

T F 8. Square and rectangular pipe seams should ordinarily meet at 
a corner. 

T F 9. The plan view of an orthographic drawing should be placed 
to the right of the elevation vievj. 

T F 10. Allowances for edges and seams are referred to as stretch­
outs . 

T F 11. 

T F 12. 

T F 13. 

T F 14. 

T F 15. 

T F 16. 

Any view which shows width of a job is called an elevation. 

A minimum of two views is reqtiired to describe the shape of 
an object completely. 

A scale should be used to determine the size of dimensions 
not indicated on a drawing. 

Pattern draftxng is an important part in the development of 
patterns for sheet metal projects. 

Much of the layout work for patterns can be done by apply­
ing the principles of geometrical construction. 

One of the most important aspects of pattern development is 
the ability to visualize the finished job from the flat 
layout. 
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T F 17, A pictorial drawing is very good for sheet metal work 
because it gives accurate information for the fabrication 
of the project. 

T P 18 • Seldom will an experienced workman do layouts directly on 
metal. 

Completion 

Directions; Fill the blanks in each statement with the word or words 
required to complete the sentence correctly. 

1. Laying out lines on flat surfaces of paper or metal is involved 
in_ ; layout work. 

2. Any orthographic view which shows the height of a job is called 
an 

3. 

4. 

5. 

6. 

A flat piece of sheet metal cut to the correct shape and size 
for a job is called a before it is formed. 

One of the chief advsintages of an orthographic drawing is that 
a job may be represented in its true ; • 

The heel radius of a rectangular elbow is equal to the throat 
radius plus the \ width. 

The length of the stretchout for the heel is. 
than that for the throat of an elbow. 

7. A decimal equivalent table is used to convert decimals to 

8. Holes to be drilled or punched in sheet metal layouts are 
marked with \ . 

9. The ends of lines on a stretchout which must be bent or folded 
are marked with the letter_ .. 

10. f̂hen laying cut sheet metal work all lines are drawn solid and 
of the same . 

11. A straight line that touches a circle at only one point is 
called a . 

12. Decimals may be converted to nearest sixteenth part of an inch 
by ^ the decimal by . 

13. A drawing showing the interior construction of a job that is 
partly cut or broken-away;» is called a • • 

14. The amount of variation above or below a basic size that is 
permissable in layout work is called . 

, >. 

15. For layout purposes it is more convenient to show the end view 
of the top of an inclined T-joint as a _ line. 
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A ha If-size drav/ing would be Mde ^6 the scale, of 
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18 

19. 

20. 

21. 

22. 

The method of dividing a :line into a. numbor of equal parts usevS. 
in radial line development and triangulati'op is Icnown as., the 

; L-.-__ method . 

The .metal worker of today: muut-not only foe. able tô  perforir* 
mechani'cal operations-by •i:̂and and by madhihes, but he must-*)e 
able-to and .' '. '' his own patterns.- : 

Layout refers to the method of developing" the • 
which form the •• . ' • 

vrnen tracing around a .metal:.pattern" the pattern should be. held 
in plcice. on the metal v;itli. • or o 

Notching, and clipping are used to cut away portions of the metal 
to prevent . "• • " and ' en seams and edges 

One of the first,steps in preparing to lay out a pattern on .the 
• metal is. to ^ the __; \ . 

Listing .• . • 

Directions; List the items called for in each of the following .. 
statements. Select your answers carefully. ' .. , 

1. List the methods for drawing lines parallel v/hen laying but sheet 
• metal» " • • • " . 

2 

(A) 

(B) 

(B) 

List the methods that may be used to determine' the length of 
patterns for cylindrically shaped jobs. . . • 

(A) 

(B) 

(C) 

List tn^ four general methods for laying out sheet metal patterns. 

(A) • • - . " • (C) 

(B) ••• • •• . {D)^ •" 
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• Matching 

Directions; In the right hand column appear descriptive phrases con­
cerning various terms, and in the left hand column are listed various 
terms. Hatch the letter of the descriptive phrases with the terms, by 
placing the proper letter in each blank at the left. 

1. American Standards Association line conventions for blueprints: 

1. outline of parts A. mediutn weight broken line made 
up of uniformly spaced long 

2. section lines dashes 

3. hidden lines 

4. center lines' 

5. dimensional extension 
lines 

6c cutting plane lines 

7. break lines 

8. adjacent parts and 
alternate positions., 
lines 

9. ditto lines 

B. light weight unbroken lines, 
except at dimensions. 

C. medium weight broken line made 
up of uniformly spaced short 
dashes 

D. medium weight free hand line 
for long breaks 

E. heavy weight broken line made 
up of one long and two short 
dashes, alternately spaced 

F. light weight line made up of 
long and short dashes, alter­
nately spaced. 

G. light weight and uniformly 
spaced 

H. heavy weight line 

I, medium weight paired series of 
short dashes 

J. light weî ght long dashes 
connected with freehand zigsags 

• 2« Computations for stretchouts 

1. 
2. 
3. 
4. 
5, 
Go 
7. 

4S 
2H / 2W 
L / 2H 
W / 2H 
Pi D 
Pi D / 2W 
Anqle X Pi D 
360 

A. 

B. 
C. 
D. 
E. 
F. 
G. 
H, 
I. 

length of rectangular box 
equals 
square job equals 
circular job equals 
width of rectangular box equals 
semicircular job equals 
elbows throat equals 
cone shaped job equals 
rectangular job equals 
prisms shaped job equals 
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3Pr ocedure-Rearra ngement 

Directions; In the column at the right appear various steps or oper­
ations involved in sheet metal layout. Indicate the order that your 
readings recommend that the steps or operations be done, by placing 
the proper number in each blank at the leftc 

1, Procedure for laying out square or rectangular jobs: 

A„ nerk brake lines 

B- form upper ba^e by connecting points 

C. layout lines v/ith flat steel square and straight edge 

D. add seams and edges 

E. draw stretchout lines slightly longer than sum of sides 

F. mark length of job on two end lines with rule dividers 
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Assignirtenr. 
Sheet No. 14 

Covering 
Units 91-102 

SEAM AND- HEM LAYOUT" 

As a sheet metal trainee you v/ill frequently see or hear the 
words, "allovrance to be added for seams and hems," when making the 
stretchouts for various jobs, 

Tliese words imply an understanding of not only where the more 
common types of seams and hems are used, but also a knowledge of the 
procedures to lay them out. Size specifications for seams and hems 
may be worked out in advance and indicated on the drawing, or left up 
to the judgment and experience of the tradesman i Regardless of who 
determines the size specifications, the competent v/orker needs to knov/ 
the proper allowances and layout procedures. 

This assignment includes descriptive material pertaining to the 
more important types of seams and hems along with suggested procedures 
to be used in layout. 

Assignment; 

1. Read the references listed below. 
2. Complete additional sample models or sketch car<3s 

that you started in Assignment Sheet Ho. 5. (See 
page 45 in this manual*) Select remainder of samp3.es 
to be used from material pr,esented in this assignment 
or other materials, you desire. 

3. After completing items 1 and 2, ansv/er the questions 
listed below and hand in this assignment by 

References r 

Co New York, Measurem>ent and Layout, pp. 39-54. 
D. Daugherty, Sheet Metal pattern Drafting and Shop Problems, 

pp. 24-37. 

Questions: 

True-FaIse 

Directions: The -follbv/ing statements are either true or false „ If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "Po" 

T F 1. The strength of lap seams fastened with rivets is greater 
than those held with solder. 

T P 2. The allovrance for one side of the bottom of a job with a 
single seam should equal the widfcji of the seam. 

http://samp3.es
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T"F 3. The allowance for the flange on the body of a. cylindrical 
job to be joined with a single seam should equal onejialf 
the allov/ance for one side of the bottomc 

T F 4« Tlie allov;ance for'a double seam is tvrice that for. a single 
seam, 

T F 5o The allowance for one side of the bottom of a set-in bottom 
seam should equal one half the allowance for one side of 
the bodyo 

T F 60 Tlie Pittsburgh lock may be used-to join the edges of light 
weight sheet metal to form flat sections. 

T F 7o Notches should be laid-out before seams or edges on a 
pattern» 

T F Oo Single hems should generally be wider on heavy sheet metal 
than on light sheet metal. 

T F 9o The allowance for a single hem should be equal to twice the 
width of the hem. 

T F 10o Grooved seams are offset-

T F 11. The allowance for a lap seam is equal to tv/ice the width 
of the seam. 

T F 12. 

T F 13 

The allowance for one side of the body of a set-in bottom 
scam should equal the v/idth of the seam. 

Tlie width of a burred bottom seam, should be approximately 
3/S inch» 

Coifipletion 

Directions; Fill the blanks in each statement V7ith the word or words 
required to complete the sentence correctly. 

1. Tlie allov;ance for the pocket of a Pittsburgh lock is equal to 
W / T'7 / inchc 

2. Double seams that must be waterproof are . 

3.. A lap seam must be 
•required. 

when a smooth flush surface is 

4, The allowance.for a wired edge on 24 gage or lighter metal is 
equal to times the diameter of the wire^ 

5. A double hem requires an allov/ance equal to 
width of the hem. 

times the 

60 The distance between the lock and stop slits of a dovetailed seam 
may vary from a minimum of to a ma>:imum of incho 
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7. The total allowance for a grooved seam is equal to_ 
the width of the lock. 

. times 

The allowance for each edge of a piece of metal to be joined with 
a 1/2 inch wide grooved seam is inch. 

The clearance allowed on the straight piece of a riveted corner 
lap seam is usually inch. 

The total allowance for a lap seam to be fastened with quarter 
inch diameter rivets should be inch. 

The dimensions required to lay out edges and seams are usually 
given on the or specifications for a job. 

The spaces left when pieces of metal are cut from seams and the 
edges of patterns are called . 

The sides of a full "V" notch should form a angle. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

,15. 

16. 

17. 

18. 

19. 

20. The allowance for the government clip is • 

Listing 

Directions; List the items called for in each of the following 
statements. Select your answers carefully. 

!• List the methods that may be used to form single and double hems< 

(A) : :_ (c) 

(B) 

2. List the advantages derived from notching seams and edges. 

(A) (B) 

The angle of the notch for a wired edge should start at a 
distance from the edge of the pattern equal to times the 
diameter of the wire. 

The lower part of the notch for a wired edge usually forms an 
angle of degrees with the edge of the pattern. 

The kind of edge used on sheet metal is determined by the 
^ . ând strength of edge required.. 

The width of the flanged edge for a Pittsburgh lock should be 
• t̂han the width of the seam» 

The type of clip most widely used to join sections of duct work 
together is known as a ; clip. 

The allowance for the "S" clip is 
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.3.. List the reasons why various types of edges are formed oh sheet 
metal. 

(B) 

i^) ^ 

4. List the. materia Is that may be used to form cdgos on sheet metal. 

(A) (C) • 

(B) : 

List the factors that must be considered in selecting the types of 
seams and edges to use on sheet metal problems. 

(A) 

(B) 

(C) 

(D) 

?4atchinq 

Directions; In the left hand column is a list of terms» The right 
hand column contains descriptive phrases or s\^onymous terms» Match 
the descriptions to the terms by placing the latter of the description 
in the blank at the left of the appropriate term. 

1. T3̂ pes of notches* their uses and characteristics: 

lo square 

2. straight 

3. slant 

"TT» 4. "V 

5o half "V" 

6o V7ire 

A. dovetailing or outside corner 
flange 

-Do double seamed box ends and 
inside flanges on 90 degree 
bends 

C. combination of square and half 
"V" notches 

D. box and pan corners 

5. combination of straiqat and 
half "V" notches 

F. Pittsburgh lock 

Gc cut at 45 degrees v/hen single 
hems are to meet at right 
anqles 



ir«^qHMIIinBnHHIMMHnHHBIi|i|iinMi«Milll^^ 

IQ8 

Assignment Covering 
Sheet No. 15 Units 103-108 

PARALLEL LINE DEVELOPMENT 

Sheet metal drafting necessitates more than a knowledge of me­
chanical drawing. It requires a knowledge of the specialized methods 
tised to develop the various types of jobs that confront the sheet 
nretalvtorker. Among these specialized methods is included parallel 
line development. 

^ e parallel line method is one of the principal methods of 
development used in sheet metal drafting. It is used primarily for 
tiiat group of jobs having uniformly shaped ends. Such jobs include 
tee-joints, elbows, and cornices. By gaining a thorough understanding 
of the fundamental principles involved in this method, it should 
enable one to develop a wide range of sheet metal jobs. 

la this assignment you will be expected to gain a clear under­
standing of the parallel line method by reading about the principles 
involved and following the step-by-step procedures concerni^ig the 
development of typical problems. In addition, representative problems 
of each type are assigned to be developed. 

Assicgiments 

1. Read the references listed below. (It is suggested that 
you use dividers to follow the step-by-step procedures 
shown in the references on layout problems that are 
difficult for you to understand.) 

2. Develop each of the jobs listed below on either drawing 
or heavy weight wrapping paper. Follow the step-by-step 
procedure shown in the reference to which the job is 
keyed. Specifications are indicated between the paren­
theses that succeed the name of each job. The reference 
and page number are enumer^^ted first, followed by 
mimbers that are used to indicate size dimensions for 
the letter distances shown in the reference illustration. 
Make no allowance for seams. Check the layout for each job 
after completion by cutting it out and assembling it 
with tape. 

(a) Square pipe and flange (Reference C, page 60: 
H = 4"? S=2"? angle = 45 degrees; flange = 
6" square) 

(b) Cylindrical pipe and flange (Reference C, page 62: 
H = 4"? D = 2"? angle=45 degrees; flange = 6" square) 

(c> Straight tee joint (Reference C, page 65: 
H = 2̂ '; d = 2"; 1 = 2"; L = 4"; D = 2") 
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(d) Inclined tee joint (Reference C, page 68: 
H = 4"; d = 2"? g = 4"; L = 8"; D = 2"; angle 
= 45 degrees.) 

(e)' Elbow (Reference C, page 71: D == 2"; r = 2"; 
angle = 90 degrees) 

(f) Ogee gutter miter (Reference C, page 74: 
H = 4"; W = 4"; w « 2"; L = 4"; 1 = 4") 

3. After completing items 1 and 2, ansv/er the questions listed 
below and hand in this assignment by . 

References: 

A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 58-60, 188-
194. 

C. New York, Measurement and Layout, pp. 55-75. 
D. Daugherty, Sheet Metal Pattern Drafting and Shop Problems> 

pp. 24-54, 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "TV If it is 
false, draw a circle around the letter "F" 

T F li. The plan view may be omitted when developing all square-
return miters, 

T F 2. There is little relationship between geometry which relates 
to the surfaces of solids and sheet metal pattern drafting. 

T F 3, The pattern for a cone could be developed by the parallel 
line method. 

T F 4, 

T F 

T 

5. 

6. 

Parallel line development is used in developing patterns 
for tapered forms. 

Element lines should usually be drawn one-half inch apart, 

Corresponding element lines are given the same identifi­
cation num.ber or letter in both the plan and elevation 
views. 

T F 

T F 8. 

T F 9. 

Paper patterns are required for most of the simple pipe 
fittings encountered in duct work. 

In developing a pattern for a square pyramid you would use 
the parallel line method. 

The only difference in d' veloping patterns for oblong pipes 
as compared with developxng round pipes, lies with the 
profile or plan view. 
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T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

10. The length o.f element lines is.t̂ sually obtained from a 
drawing in the.view represented-as a circle. 

T F 11 

T F 12. 

The only difference in developing a"pattern for a square-
face miter as compared v/ith a square return miter is in 
the position of the stretch-out line. 

Plan views a.re generally drawn first when laying out sheet 
metal job?. . - . . . . - - . . 

13. The number of element lines used in developing a pattern 
depends oh the size of the job. 

14. The parallel line method of developing patterns for sheet 
metal is used very little because so few articles have 
parallel sides. 

15. The irregular cut edge of a pattern for the end pieces is 
. the same, as that, for middle pieces of an elbow. 

16. A face miter rather than a return miter could be made on a 
cornice by changing the position of the miter line. 

17. Element lines run parallel to stretchout lines. 

18. The stretchout line should^ be drawn at rigl\̂  angles to 
the.elevation view in parallel development.' 

T F 19. Prisms and cylinders are uisually developed by the radial 
line method. 

T F 20. The line of intersection between two parts" of a job must 
be determined before the., stretchout can be made. 

T F 21. In sheet metal work' the term elevation view applies to any 
view v/hich shows the. height, of the object. . 

T F 22. A common group of round pipe fittings laid out by parallel 
line developments are. intersecting pipes, commonly called 
tees. 

T F 23. The true lengths of element lines are obtained from a plan 
view. 

T F 24. 

25. 

26. 

T F 27. 

A knowledge of geometrical constructions is important for 
the sheet metal draftsman because they are the basis of all 
developments. 

The length of a stretchout for a cylindrical pipe is based 
upon the true length of element lines. 

The terms girth and stretchout may be used interchangeably 
in ogee gutter layout work. 

On a round elbov/, the inside radius is called the throat 
and the outside radius is called the heel. " 
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T F 28. Plan views may be drawn either above or below front ele­
vation views in sheet metal layout work. 

T P 29. For developing the round elbow the miter lines are curved 
and must be developed. 

T P 30. In developing a round elbow, the first gore pattern is the 
only pattern needed if the saigles are the same. 

Completion 

Directions: Pill the blanks in each statement with the word or words 
required to c<MBplete the sentence correctly. 

1. The line at which two parts of a job meet is called an 

8. 

10 • 

11. 

12. 

13. 

2. The most important step in developing patterns for elbows is the 
development of the true___ . 

3. The length of elooaent lines may be transferred to a stretchout 
by projecting th^n at an angle of degrees frcsn the 
proper elevation view. 

4. The lengths of element lines are transferred to a pattern in 
the pickof f method with . 

5. The more accurate way for determining the length of stretchout 
lines involves the use of the method. 

6. In developing patterns for intersecting pipes, the layout of the 
hole is done by . 

7. The points along a six-inch steel scale that would ordinarily be 
marked when dividing a llae 3 3/4 inches long into 5 equal parts 
by the scale method, would be located next to numbers 

Develofsnent of a pattern for a tee joint consists of laying out 
the true lengths and proper spacing of_ lines. 

If the line of intersection between two pipes is strai^t, it is 
called a . 

The strai^t line formed between two x>arts of a job, such as a 
gutter is called a . 

The plan view of a single cylinder may be represented as a 
în order to save time and space. 

The layout made to show the actual shape of all the surfaces of 
an object is called a • 

The parallel line method is used to develop irregularly shaped 
patterns for jobs with^ _sides. 



•miiiBiniiiiiii^wimiinaiiiiippiiinnp vrwmmmmimmfmrmmmm wmimm mmt mmmmm 

112 

14. in radial l ine development, the^ 
center as with and " 

meet at a common 

15. 

16. 

17. 

18. 

19. 

The parallel construction lines used iii the development of a 
cylinder that has been cut off at ah angle are called 

Spacing for element lines ak determined from a view represented 
as a or part thereof. 

The length of stretchout lines for small diameter circles and 
arcs should usually be determined by the method. 

The intersection points between corresponding element lines of a 
tee joint will locate the of • 

For plain rectangular duct, the measuring lines on the elevation 
view are the îines of the duct. 

Hul t iple-<;ho ice 

Directions; Listed with each of the incomplete sentences that follow 
are several responses, one of which will complete the statement to 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 

1. In developing a round.elbow, it is standard practice to 
(A) Keep the seams on the side; (B) Keep the seams 
staggered; (C) Do both A and B; (D) Keep the seams 
on the side of the heel. 

2. The angle formed betv/een the stretchout line and elements 
for a pattern should equal (A) 30; (B) 45; (C) 3; 
(D) 4. 

3. The minimum number of views required to develop a pattern 
by the parallel line method is (A) 1; (B) 2; (C) 3; 
(D) 4. 

Listing -•' 

Directions; List the items called for in each of the following. 
Select your answers carefully. -

1. List the methods used to determine the length of stretchout lines. 

(A) . (Bi_^ 

2. List the methods used to develop sheet metal patterns. 

( A ) _ • (B)_ •• • . 

(C) 
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3. List the measurements necessary when developing a pattern for an 
elbov7. 

(B). 

(C). 

Proeedure-Rearrangement 

Directions; In the column at the right appear cteps or operations 
involved in sheet metal worko Indicate the order that your readings 
recommend they be performed, by placing the proper riumbci "in.each 
blank at the lefto ^ 

lo Procedure for laying out a cylindrical pipe cut off at an angle 

A. Divide plan view into equal spaces and number points 

B. Dravz stretchout line 

C. Draw element lines 

D. Drav7 f ron t e l eva t i on 

E. Add material for seams 

^P. Project points from, plan view to elevation viev; 

G. Divide stretchout line into equal number of parts 

H. Determine and- mark length of element lines 

Draw r>lan view 

Jo Connect points wita curved lines 

2o Procedure for laying out a rectangular pipe cut off at an angle 

A. Draw plan view, nuniber corners, locate and label seams 

^B. Layout and number lines representing edges 

C, Drav7 front elevation 

Do Project lengths of lines for edges frora elevation view 

E.- Connect ooints 

Drav7 stretchout line 
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Assignment. .«. 
Sheet No. 13 

Covering 
Units 109-114 

RADIAL LINE DEVELOPMENT 

A sheet metal layout man needs to have more than a knowledge oi' 
simple layout procedures and parallel line development methods. He 
requires a knowledge of other specialized methods to develop the 
various types of jobs that" confront the sheet metal worker. Among 
these specialized uiethods is included radial line development. 

The radial, line method of drawing is one of the principal methods 
of development used in sheet metal drafting. It is used primarily for 
that group of jobs with tapered sides which m-eet at a point or are 
prolonged to meet at a point. Such jobs include funnels, hoppers, 
and transition pieces. By gaining a thorough undefrstanding of the 
fundamental principles involved in this method, it should enable one 
to develop a wide range of jobs. 

In this assignment you will be expected to gain a clear under­
standing of the radial line method by reading about the principles 
involved and following the step-by-step precedures concerning the 
development of typical problems. In addition, representative problems 
of each type are assigned to be developed. 

Assignment; - " -

1. Read the references listed below. (It is suggested that 
you use dividers to follow the step-by-step procedures 
shown in the references on layout problems that are diffi­
cult for you to understand.) 

2. Develop each of the jobs listed below on either drawing or 
heavi'" weight wrapping paper. Follow the step-by-step 
procedure shovm in the reference to which the job., is keyed. 
Specifications are indicated in some instances between the 
parentheses that succeed the name of each job." The refer­
ence, and page number are enumerated first, followed by 
numbers that are used to indicatie size dimensions for the 
letter distances shown in the reference illustration. In 
order to reduce confusion, use the corresponding notations 
on your drawing that appear in the reference illustration. 
Make no allowance for seams. Check the layout for each job 
after completion by cutting it out and assembling it with 
tape. 

(a) Irregular frustum of cone (Reference G, Page 84: 
H = 6"; h = 4"? D- 3"; angle = 30 degrees.) 

(b) Irregular frustum of pyramid (Reference C, Page 86: 
H = 6"' h = 4"; S = 3"; angle = 30 degrees.) 

(c) A cone intersected by a vertical cylinder (Reference 
D, Page 94, Problem 53.) 

(d) A cylinder intersecting frustum of a cone obliquely 
(Reference D, Page 100, Problem 63.) 
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3. After completing items 1 and. 2, answer the questions below 
and turn in this assignment by . 

References: 

A. 

C. 
D. 

Bruce and Meyer, Sheet Metal Shop Practice, pp. 161, 162, 
215. 
New York, Measurement and Layout, pp. 76-87. 
Daugherty, Sheet Metal Pattern Drafting and Shop Problems, 
pp. 78-103. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false; dravz a circle around the letter "F" 

T F 1. Stretchout arc is a term used to refer to the distance 
around the base of a cone. 

T F 2. The elevation view of the true projection of the line of 
intersection between a cone and cylinder would appear as 
a straight line. 

T F 3. Knowledge of parallel line development is necessary to 
develop the parts for an intersecting cone and cylinder. 

T F 4. A plan and elevation view is necessary to develop a pattern 
by the re. .ial line method. 

T F 5. The length of element lines for a cone will vary if the 
base is located perpendicular to the axis. 

T F 6. The radius of the stretchout arc should be drawn equal to 
the true length of the distance around the base. 

T F 7. True lengths are usually projected into the plan view. 

T F 8. Plan and elevation views are required to determine the 
line of intersection between a cone and cylinder. 

T F 9. Tivo element lines will appear in their true length on the 
plan view of a cone. 

T F 10. The development of parts for a job may require the use of 
several layout methods. 

T F 11. The length of a stretchout for a patteni developed by the 
radial line method is determined from the elevation view. 

T F 12. 

T F 13, 

The radius of the stretchout arc for a cone should be equal 
to the altitude of the cone. 

The position for the plan view of a right pyramid may be 
selected so that the edges will be shown in their true 
length in the elevation view. 
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T F 14o 

T F 15. 

T P 16. 

T P 17. 

It is usually"mor¥ convenient for sliest metalworkers to 
place *-he plan view above the elevation viev/o 

A cylindrical pipe cannot be developed by the radial line' 
method. 

Developmental procedures for a pyramid will be simplified 
if the job is. placed so that the two closest corners of 
the base are equal distance from the front plane of 
projection. 

Measuring lines and edge lines of a pattern are.always 
radii of the stretchout arco 

Completion 

Directions; Pill the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

lo To develop a pattern by radial line method the stretchout arc ' 
must be described with a radius to the length of the 

of the solid. 

2. The spacing of element lines on the stretchout of a cone is 
determined from the view. 

3. The length of the stretchout arc for a cone is equal to the 
of its ?:)aseo 

4. Radial line developments make^ shaped patterns 

5. The cross.section produced by passing an oblique cutting plane 
through a cone would be in shape. 

6. The portion renaining after the top part has been cut off parallel 
to the base, of a cone or pyramid is called a . 

7. VThen the upper portion of a right cone is cut off on an angle 
V7ith the base, a cone is said to be ... 

8. Dividers are used in the method for laying out 
the length of arcs for patterns developed by the radial line 
method.. 

9c The radius used for the stretchout of a right pyramid is based 
on its .. 

10. In order to develop a job by the radial line method, its sides 
or extensions must meet at.a 

11. All the element lines of a cone are equal in length 

12. The radial line method is. used to develop joi'S .v/it\ 
sides. 



rsK^ wfimmm^K>^m 

117 

ListiticT' • 

Directions; List the items called for in each of the follov/ingo 
Select your answers carefullyo 

1- List the methods used for laying out the length of arcs for 
patterns developed by the radial line method» 

(A). (B). 

Procedure-Rearrangement 

Directions; In 'the column a.t the right appear various steps involved' 
in laying out'.jobs by the. radial iin6' method. Indicate the order 
which your readings rec2pnimend thcit these steps be done by placing 
the proper number in the-blanit at "the left. 

lo Layout procedure for cone-shaped jobs cut at an angle: " 

A. Connect points frrÔ i-base line to apex of cone 

• B, Number true lengths of e.lemeri't lines 

Co Draw elevation. vl<̂ v/ of cone showing apex 

_,Do Project points whf̂ .re .dement lines intersect miter line 
to side of cone •. 

Eo Draw element Ifnes on stretchout and number 

^P. Scribe stretchpu^t arc 

_,Go Project ppints foi* eie^vation view of element lines, from plan 
view •. ' 

Ho 

I. 

Compute length of stretchout 

Mark points on element lines where cone is to be cut off and 
connect points with a curved line 

J. Add allowance for seams 
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2, Layout procedure for pyramid-shaped jobs cut at an angle: 

A. Draw a plan view 

B. Add allowance for seams 

_C, Determine true length of edges remaining after pyramid is 
cut off. 

JD. Layout perimeter of base on stretchout arc 

JB. Draw lines representing edges on stretchout and number 

J". Draw elevation view of job showing apex 

G. Scribe stretchout arc 

H. Connect points indicating where pyramid is to be cut 
off 

_I. Mark points on lines representing edges where pyramid is to 
be cut off 

J* Mark brake lines 
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Covering 
Units 115-123 

TRIANGULATION 

A knowledge of parallel and radial line develODnent is not 
enough for the well-trained sheet metal layout man tj knov/. He must 
have a knowledge of another specialized method to dê -elop the various 
types of jobs that confront the sheet metalworker. This method is 
known as triangulation. 

Triangulation is one of the principal methods of development 
used in sheet metal drafting. It is used for irregular-shaped jobs 
that cannot be developed by. either the parallel line or radial line 
methods, that is jobs having surface lines that are neither parallel 
nor that converge to a common point. Such jobs include transition 
pieces, reducers, and Y branches. By gaining a thorough understanding 
of the fundamental principles involved in this method, it should 
enable one to develop a wide range of jobs. 

In this assignment you will be expected to gain a clear under­
standing of the triangulation method of development by reading about 
the principles involved and following the st^-by-step procedures 
concerning the development of typical problems, in addition, repre­
sentative problems of each type are assigned to be developed. 

Assignment; 

1. Read the references listed below. (It is suggested that you 
use dividers to follow the step-by-step procecKires shown 
in the reference on layout problems that are difficult for 
you to understand.) 

2. Develop each of the jobs listed below on either drawing or 
heavy weight wrapping paper. Follow the step-by-step 
procedure shown in the reference to which the job is keyed. 
Reference and page numbers are indicated between the 
parentheses that succeed the name of each job. In order to 
reduce confusion, use the corresponding notations for the 
job you develop as appear in the reference illustration. 
Make allowance for seams. Check the layout for each job 
after completing by cutting it out ar.d assembling it with 
tape. 

(a) Transition piece, square to square (Reference D, 
106, Problem 65). 

page 

(b) Transition piece, rectangular to round (Reference D, 
page 108, Problem 66). 

(c) Elbow-boot center taper (Reference H, page 49, 
Plate 29). 

(d) Roof collar having round top cuid square base (Reference 
D, page 128, Problem 81). 

(e) Three-piece offset fitting (Reference D, page 130, 
Problem 82). 
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(f) Furnace Boot, round to rectangular (Reference D, page 
134, Problem 86). 

(g) Two-branch Y-joint, round to round (Reference D, page 
138, Problem 88). 

3. After completing items 1 and 2, answer the questions listed 
below and turn in this assignment by . 

References; 

A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 195-209. 
B. Daugherty, Sheet Metal Pattern Drafting and Shop Problems, 

pp. 24, 104-158. 
H« Kaberlein, Triangulation, Short-Cut Layouts, pp. 48-49. 

Questions; 

True-False 

Birectionss The following stateme:*-s are either true or false. If 
the statement is true, draw a circle around the letter "TV If it is 
false, draw a circle around: the letter "F'J 

T F 1. The selection of the layout method may be optional with the 
sheet metal patternmaker. 

T F 2. The triangulation method is just a matter of dividing the 
surface of a project into triangles, finding the true 
lengths of the sides of the triangles and then drawing the 
triangles in proper order. 

T" F 3^ Many projects are too complicated to be developed by the 
parallel line, radial line, or triangulation methods. 

T F 4. Triangulation method of development is used for articles 
with non-parallel sides. 

T F 5. .A square-to-round transition on center requires both 
elevation and full plan view for its development. 

IT F 6. A diagram of triangles for true lengths can be drawn if 
the altitude in the elevation and the base lines in the 
plan are known. 

T F 7. The construction of a triangle when only three sides are 
given is a difficv'lt problem. 

T F 8. A single altitude and base line extension may be used to 
layout right triangles required to find the true lengths 
of scalene cone element lines. 
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T F 9. 

T F 10, 

T F 11. 
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Both a plan and elevation view are necessary to produce the 
true surface lines for a job when the halves are not 
symmetrical. 

A pattern may be developed by using only the plan view in 
the simplified method of triangulation. 

Arcs are drawn to step off the distances between the outer 
ends of the true length lines when laying out a scalene 
cone. 

T F 12. A full VIGV? of the upper and lower bases of an irregular 
flaring roof collar will be exact circles. 

T F 13, Triangulation is tlx method used to develop patterns for 
irregular forms which cannot be developed by either the 
radial line ̂ .aethod or parallel line method. 

Completion 

Directions; Fill in the blank(s) in each statement with the v7ord(s) 
required to complete the sentence correctly, 

1. All kinds of irregular forms v/hich cannot be developed by parallel 
line development and radial line development may be developed by 
the method. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

On an elevation view, all lines in a vertical plane which are 
perpendicular to the line of vision are 

The sheet metal layout man must design duct systems so they will 
handle large quantities of air and . 

When radical air flow direction changes must be made, duct turns 
must be installed in the fitting which directs the air through 
the fitting with the amount of . 

A layout man can do a more effective job in the design and layout 
of all types of air conditioning systems if he thoroughly under­
stands all of the types of . 

To find the true length, one method used by sheet metalworkers 
is to drav7 the line in a v̂iew and then it. 

The first process in laying out a triangulation pattern is to 
find the for all lines. 

To find the true length of a foreshortened line by the simplified 
method, in the elevation view, make the foreshortened line the 
base of a , the altitude is the 

in heights taken from each end of the line in 
, the hypotenuse will be the 

line. 
the 
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ELBOW-BOOT CENTER TAPER 

Directions; The following questions are based on Plate 29, page 49 
Of Kaberlein, Triangulation Short-cut Layouts- Place the proper word 
or words in the blanks provided. 

1. This type of fitting is generally used on 
where small round pipes may be used 

very efficiently as basement runs. 

2. The top view and side view are dra\\m in this Plate to show 
and of the fitting. 

3. Line A to B in Figure 3 is equal in length to line ______ 
is__ finches long. 

and 

4. Point is used as a center to draw an arc from point !# 
2,3,4,5, and 6 on the circle to intersect the base line of the 
triangle thus obtaining the ^ of the lines. 

5. To layout the pattern as in Figure 5, draw line A to A. The 
length of this line is __. 

^. To get the true-length of the slant (A to 1»), use the triangle. 
Figure 3 line •, 
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^^laBLISHING AND OPEi?ATIJ?G A SHEET JiS^^ BiSISSSS 

Did you know that on the average for all kinds of new businesses 
started, approxinsately one-third fail within the first year, and by 
the end of five years nearly three-fourths fail? |>iore than half of 
the metal \-?orking shops that failed ̂ ^re established with a capital 
investment of less than $1,000 and failed in the first year of oper­
ation • 

Before you think too seriously about entry into the sheet nietal 
business, leam the trade first. Skill and experience are qualifi­
cations necessary for success. Obtain all the training that is 
practical for you ta receive. Read and keep up with new develojsĵ nts 
in the field. Get at least three or four years of all-round work 
experience in the trade. 

Skill and good workiaanship alone are not going to insure one 
success in business, other attributes are necessary. In order to 
attract business into the shop, one must be able to get along well 
with j^ople and be a good salesman. He must have a head for figures 
and a satisfactory system for recording information that will enable 
him to operate his business efficiently. 

AssjcgiEsent; 

1. Read the reference listed be low» 
Assume that you are act-aally going to enter the .sheet 
5?stal business in the very near future. Prepare a 
written report based upon your studies and Investi­
gations that includes all data, information, and 
sketches that you feel are necessary for your entry 
into business. You might include data in your report 
- concerning the f ollowingt 

(a) CoEsaunity need and dejend for t1^ business 
(b) Select and justify location 
(c) *rentative floor plans of shop 
(d) Supplies and equipment required 
(e) Or^nisation plans of business 
(f) Financial problems 
(g) Business advisors 
(h) Record forms 
(i) Education and preparation desired before 

entering business 

3. After coirpleting items 1 and 2, answer the questions 
listed b̂ lcfî  and turn in this assignssnt by 

References 

I. Information Sheet Ko. 3, this manual 

i 
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Questions; 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "P," 

T P 

T P 

T P 

1. Offerings of established metal working businesses should 
ordinarily be considered before entering into competition 
with them. 

2. More than half of the metal working shops established with 
a capital of less than $1,000 fail within the first year. 

3o A light intensity meter may be used to help determine 
whether general and special lighting are properly arranged, 

4. 

T P 5. 

ff F 6. 

T P 7 . 

T P 8 . 

T P 9 . 

T P 1 0 . 

? P 1 1 . 

T P 1 2 . 

A simple production analysis is necessary to make certain 
that the shop layout is satisfactory for a particular 
business. 

Wood floors are recommended for metal working shops because 
they are less tiring on the feet. 

A good method for checking shop layout is by arranging 
scale "cut outs" of equipment on a scale drawing of the 
shop*s floor plan. 

There are many desirable localities free of competition in 
metal working business. 

Ordinarily when starting a new business it is better to 
buy than to lease a building. 

The size and character of a locality's population determines 
to a large extent the amount and kind of business which can 
reasonably be expected. 

A specialized metal working shop generally has a greater 
chance for success in a small community than in a large 
city. 

Zoning restrictions are used to keep stores out of choice 
residential districts. 

Generally, it is more feasible to locate a small metal 
working shop adjacent to a traffic artery than a side 
street. 

T P 13. Mechanical training and experience are essential qualifi­
cations for successfully establishing and operating a metal 
working business* 
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T F 14o 

t P 15, 

T P 

T P 

T F 

•T P 

16 

17, 

IS, 

10 

Explanations concerning rulê of-thtiRib raethods for esti­
mating job costs may generally be obtained from supply 
warehousemen and salesmen» 

UcSo Department of Commerce surveys- reveal that a large 
proportion of the small businesses that, fail each year do 
not keep adequate records, 

. • ; • ! • • • 

It will be nec?essary for a metal, working. shop, to have 
dealings with a bahk as long as it ir; in business o 

Business organizations need adequate financial records so 
that taî es can be accurately calculated. 

It is considered a poor-business", practice to charge a 
customer more than the regular price for a "rush job". 

Costs based on rule-o£~thumb-methods differ because of 
variations in labor costs, rents, competition, and other 
items-in different sections of tlie countryo 

T F 20." The original copy of a job, sheet used for record keeping . 
purposes is-xetained for office records» 

T P 21o Court action should be used only as a last resort in 
collection of bad debts« 

- Completion 

Directions; Fill in the blank(s) in each statem.ent with the word(s) .> 
required to complete the sentence correqtlya 

1. One of the best types of advertising for a metal working shop 
is that which, appears in . . directories. 

2. Jobs for which.there is no particular hurry to complete can be 
used as filler to keep a shop during slack 
periods." • . ' 

3. Rule-6f-thumb methods for estimating job costs ar̂ e based largely 
on „ 

4. The .lightweight cardboard third carbon copy of a job sheet used 
for record keeping purposes is known as a sheet. 

5o It is advisable before. entering into a legal agreement t.q obtain 
the advice of a 

Double-entry record books provide spaces for•recording 
and ., . o 

7,*- .Probably the best bookkeeping system for a small new business' to 
• adopt would", be a ^ entry system. 
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8. An important book in a simplified systen of accounting is the 

9. An estimate of expected competition for a new business may be 
determined by glancing at the classified section of a 

10, 

11. 

12. 

13. 

14. 

15. 

The lessee should reserve the right to renew a lease by giving 
notice some days before the lease is expired. 

Business expenses are usually significantly 
small community than in the large city. 

in the 

A successful sheet metal working shop will generally have a 
trading area.population of not less than •- persons. 

The buyer of a business should engage a conrpetent 
to draw up the purchasing agreement. 

The saw-tooth type of; roof was developed to permit more 
to enter the interior of a building. 

For the ease of handling, materials in cuid out of the shop, it 
should be located on the floor. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the types of organizations helpful in revealing information 
concerning business opportunities and limitations. 

(A). 

(B)^ 

(C)! 

2. List the two basic methods of keeping acjcounts. 

(A) (B) . 

3.. List the type of information that should be recorded in each of 
the three main sections of a job sheet record form. 

(A), 

(B). 

(C), 

4. List the two principal factors that must be kept in mind when 
making estimates and quoting prices. 

(A). (B), 
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List the most important-methods to .att̂ -act business into a metal 
v/orking shop. 

(A) 

(B) 

(C) 

List the sources of information that ordinarily provide the most 
reliable data concerning a prospectivs customer's credit standing. 

(A) 

(B) 

(C) 

1 
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Information 
Sheet No. 4 

E i 

ESTABLISHÎ TG AND OPERATING A SHEET METAL BUSINESS 

You have learned from the previous assignment sheets that the 
î eet metalworker- works with tinplate, iron or steel' sheets, and 
light plates. Generally, they do roofing and skylight work, install 
ventilators and ducts for.heating or air-conditioning,. and make any 
number of things which the public demands to be fashioned from sheet 
metal. It would be possible for you to ^et into this field with.no 
more than a building, a source of heat such as a blow torch, a few 
soldering irons, and a pair of tin snips. A person starting out with 
nothing more than the above would be severely handicapped, however, 
and would probably not make a success of it. To be able to do the 
range of v/ork needed to succeed, you would need such machines as 
shears, bending brakes, work tables of good size, and welding equip­
ment, plus an adequate assortment of hand tools. Mechanical training 
and experience are also essential. In fact, to be successful in run­
ning a sheet metal shop you should have had well-rounded training, 
because in the beginning you may be faced with the problem of making 
a minimum of equipment do for a large variety of jobs. 

CHOICE OF A LOCATION 

In any locality, the size and character of its population and its 
business activities determine to a large extent the amount and the 
kind of business which can reasonably be expected. Large metropol­
itan cities, v/ith their great concentrations of population and immense 
variety of occupations, offer many opportunities for the proprietor of 
a sheet metal shop. But competition is likely to be keen because 
others will surely be equally aware of the chance for business there. 
One method of getting ahead in a large city is to establish a reputa­
tion for expert handling of certain difficult or unusual work. Be­
coming knov/n as an expert in some area will usually result in consider­
able business. 

Smaller factory cities have many potential sources of business 
for sheet metal shops. Rural communities that are predominantly 
acxricultural present problems for a person who is interested in sheet 
metal work only. It is doubtful that there would be enough demand 
to make a successful business. Business expenses are usually much 
Ipwer in the small community. Taxes are not as high as they are in 
the larger cities and overhead is generally less. However, it is 
generally agreed that one should have a trading area population of not 
less than 20,000 persons for a sheet metal business to succeed. 

If you are thinking of setting up a business in a certain city, 
in addition to the existing competition there are a number of other 
things that you should know about the locality. The telephone 
directory can give you valuable infozmation about the number of com­
petitors in addition to the number of business concerns and contract­
ors that might be potential customers. Bankers, Chambers of Commerce, 
businessmen's clubs, and other organizations for the promotion of 
business, usually 
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have a good deal of helpful data bearing bn local commercial prospectso 
The number of motor vehicles registered' iA an. area in proportion to 
the population is to som̂ ' extent ,an iri'd'ication of the general level 
of prosperityo This infortnation is available from the state motor 
vehicle departmento "Ihe Bureau of the Census also has a great deal of 
information on the manufacturing and bus-iness activities of a given 
area, -

CHOOSING A SPOT FOR YOUR SHOP 

One of the first important business decisions a person must maKe 
after deciding to open a shop is the selection of a place to do busi­
ness. One of the considerations one must think about is checking the 
zoning ordinances to determine if the location you are considering is 
restricted- iyiany sections close to a residential area are zoned to 
prevent business from moving in. The direction of growth of the city 
is another important consideration. It is well to locate your shop 
where the money is being spent. Rental rates is another item that is 
importanto Rent has to be paid every month whether your business is 
making a profit or not. High rent.can strangle your business, espe­
cially during a slump.. It might pay to check the advantages of 
leasing your shop rather than renting or buying. Some of the advan- . 
tages of leasing over buying are that your initial investment will be 
lower, leaving.you more cash for equipment and operating costs, and 
you will also enjoy freedom from such ownership risks as firss, tor­
nadoes, and value changes, Another important factor to consider in 
the selection of a building for your shop is the available parking 
space, and the ease with which the customer can get to your shop, A 
busy traffic artery is not necessarily tlie b^^t location. Usually a 
side street off these busy highways is best. 

Before signing any leases or contracts in starting your business, 
you should see a lawyer. His services will cost you something, but 
chances are it will save you in the long run.. 

Once the arrangements on the building have been completed, the 
next step is to arrange the equipment in the building. A good method 
for doing this is to draw to scale, on a large sheet of paper, the 
floor plain of the shop showing all windows, doors, partitions, and 
columnso 'Hien, to the same scale, cut out of heavy paper the plan of 
each piece of machinery, equipment, work benches, and storage space. 
Arrange them on the floor plan for the most efficient flow of v/ork, 
taking advantage of such things as natural light, power supply, etc. 

In the selection of your shop you should also avoid a room with 
wood floors. In a shop where there is a possibility of grease and oil 
being spilled on the floor, and where heavy machines are to be used, 
concrete floors are a must. For the ease of getting material and . 
finished work in and out of the shop, it should bo located oh the 
ground floor. 
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The building should have good window area, or the roof should be 
of the sav7-t-0oth type to provide a good source of natural light. If 
not, enough lighting fixtures will need to be installed to insure a 
light supply adequate for the type of work being done. The light 
intensity can be easily checked v;ith a light meter available from all 
electrical supply houses, or most pDv;er companies. 

Once your business is sat up, you will need all the publicity 
you can get for your shop. Some of tho ways of obtaining publicity are 
by personal contacts with potential customers, telephone solicitation 
and advertising in the local newspaper. One of the best ways of 
advertising is to have your business listed in th0 yellow pages of the 
telephone directory. As your business gets under way a satisfied 
customer is an excellent way to increase your future business. 

QUOTING PRICES 

Your ability to estimate the cost of a job so that your shop 
makes a profit and your customer is happy will determine -whether or 
not you stay in business« . VJhen making estimates and quoting prices 
you must keep tv/o principal factors in mind: . hpw much it ^aill cost 
you to do the job, and what the customer ts willing to pay. How much 
to charge is not always easy to determine becausie the decision rests 
in part upon things that are beyond your knowledge or control. Actual 
market prices for various jobs are determined by €tie prevailing prac­
tices in your locality. The extent of your, competitibn will depend 
on the-number of available shops that can do the Job.- Only the cus­
tomer will know what the work to be done is worth'to him, 

'•'%-

In every locality there are rule-of-thumb:meMtOiteL for estimating 
costs andare learned largely through Experience..' ̂ ite salesman from 
whom you purchase your machinery, or the supply'̂ houSe, will be able to 
acquaint you v/ith these and will be glad to. explain-these methods to 
you. However, if a customer comes in with a rush job, do not hesitate 
to charge more than your usual rate for such'a job. T?his usually 
involves changing your routine and may increase cokts*. .Also, if a 
customer wants quick preferred service, he "should be wiliinc]̂  to pay 
for it. .•:•••• *•• .'• 

RECQPxD KEEPING . ' -

In. a. survey made by the United States Departm6n-t=- of Commerce to 
determine why so many small businesses fail .in the-/first, second, 
or third year, it was found .that a laĵ gev̂ jpercentage' of them kept 
inadequate records or no records of ibĥ lr- business...:.. 

There are two basic methods pfketepiiig accî unts - the single-
entry sys'tem and the double-entry system. " The single-entry system is 
a simple system for account4,ng fdi: the receipts.;and expenditures of 
cash. The checkbook, an accounts receivable le'dger, and a day book 
for entering memorandum-̂ ipe information are all the equipment required, 

The double-entry system is. more complete and to keep it properly 
requires a knowledge of bookkeeping and accounting methods. Double-
entry means that the accounts are split into two sections - debii: and 
credit. The debit side is alv;ays the left and the credit side is the 
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right, Fcr each debit entry a credit entry is made also, and 
must al̂ irays balance. OSiis systeia provides *the bookkeeper v/ith 
for checking his accuracyo 

and the book; 
a means 

Although an elaborate bookkeeping system is not necessary for a 
small shop, you must have certain record-keeping procedures if the 
shop is to be properly managed. A job sheet is essential and is best 
handled by utilizing a form which has one original copy and thr̂ ê 
carbon copies» The original serves as the customer's copy, the first 
c^rbcn. is.the customer's receipt, the second carbon is the office copy 
and the third carbon is a shop card or job ticket. This third carbon 
in usually printed on lightv/eight cardboard. These job sheets are 
usually divided into three sections? the left section is for a descrip 
tion of the work to be done, the middle section is for the estimate 
of material, and the right section is the estimate for laborc 

Pron the day you open and as long as you stay in business you 
will have dealings with a bank. l?herefore, it is wise to choose one 
that will best service your needs from the standpoint of convenience 
and services offered- The best v/ay to build a good repui^tion v/ith 
your banker is to operate in a businesslike manner. This means you 
must pay your bills promptly and keep your accoiint receivable collecte 

The need for the small businessman to extend credit to his cus-
tom.ers raises a very important issue. A large number of businesses 
have failed because they were too lenient in granting credit. Know­
ing this, you will probably be tempted to adopt a "no credit" policy« 
However, such a course v/ouid limit your field of business opportunitie; 
to such an extent that you would never be able to earn more than a-
very meager living. The effectiveness of your collection systeia will 
determine the credit that you v/ill be able to extend o No one can 
afford to give credit unless he is able to collect later. You will 
have a fev7 bad accounts, but they should be coilccted because accounts 
written off come directly out of your profits» If all other means of 
collecting fail, it nay be necessary to bring court action? however, 
avoid this if at all possible, if it does seem necessary, consult 
a good lav/yer. 

To avoid too many bad accounts, it is ̂-d-se policy to investigate 
a customer ;s credit standing before extending credit o Your bank and 
other credit organizations can furnish you with helpful infornstion, 
and also, you can examine your customer's business habits. 

The above information was adapted from: 
UoS. Department of Commerce, Establishing and operating a Metal 

Working Shop, Superintendent of Documents, UoS. Government 
Printing Office, I-Jashington 25, D.C., 1945o (Out of print) 



TRAINING PLAN AND PROGRESS RECORD 
FOR 

SHEET METAL WORK 
Employer's Copy 

JCB TSAXNT̂ IGs What the -. Proficiency RELATED INF0Ri4ATI0N: What 
Worker Should be Able To. Do Shown The Worker Should Know 

Sheet Metal Materials 

Plan jobSff make b i l l of 
materials and s e l e c t mate­
r i a l s f̂  * jobs . ; 

Tim.e in hours -
f\ 71 
/ 

Properties and specifications 
of sheet metal, methods of 
manufacturing, and the use of 
metal gages. 

Safe Practices 

Safety in the shop, proce-
dmres fcr extinguishing fires 
and a(iiiinistering first aid. 

Time in hours 

Safety practices in the sheet 
metal trade. 

Hand Processes 

Perform: hand tool operations, 
transfer patterns, bending, 
CEEfcting, forming, drilling, 
ri-ireting, vriring, make seams 
and hcsns, tin soldering 
capper and soldering. 

Time in. hours 

Types and kinds of hand tools, 
range of work of each and 
acceptable shop practices. 

Machine Processes 

Perform- machine operations 
on bar folder, brake, squaring 
shear, turning, beading, crimp­
ing and burring machine. 

Time in hours 

Description and uses of sheet 
metal forming machines, cut­
ting machines and grinding 
wheels. 

Sheet Metal Mathematics 

Methods of adding, subtract­
ing, multiplying, and dividinc 
fractions, decimals, linear 
measurements, areas, volumes, 
sheet metal formulas, and 
trigonometry procedures and 
functions. 
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^m^. ^ 1 ^ , ̂ m^^h^^^ 
."̂ TĈ iaeB ajid maintain sHc^* 
idake sa les , quote prices, 
ex t^d credit and col lect 
accounts. 

Time in hours 

Qiaalifica-tions necessary for 
op^fsa^ng a business, QCXitet 
ir^fvedi shop layouts tsboi^ 
and ecEuipin^nt necessary, sales 
and raarketing method, and 
records. 

« # » « i » « j «i 11 • t ,nt liiiiiiw " i K i m i i n T i ' l i i i i I I 

Code for etopioyer^s iise i3& niarking stiident's progress it 

PerforraB^^oine^otJehr^tions-
in area 

Performed BKSt op^rafcUa* .̂ 
in area 

^^fogned siome opera- '' 
ticuiisfWtli,. rMe^i^able 
proiicikncy'. 

Perforined most opera­
tions saliiafactoniiy 

® 
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TRAINING PLAN AND PROGRESS RECORD 
FOR 

SHEET METAL WORK 
Student's Copy 

JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
Worker Should be Able To Do Shown The Worker Should Know 

Sheet Metal Materials 

Plan jobs, make bill of 
materials and select mate­
rials for jobs. 

Time in hours 

Properties and specifications 
of sheet metal, methods of 
manufacturing, and the use of 
metal gages. 

Safe Practices 

Safety in the shop, proce­
dures for extinguishing fires 
and administering first aid. 

Time in hours 

Safety practices in the sheet 
metal trade. 

Hand Processes 

Perform hand tool operations, 
transfer patterns, bending, 
cutting, forming, drilling, 
riveting, wiring, make seams 
and hems, tin soldering 
copper and soldering. 

Time in hours 

Types and kinds of hand tools. 
range of work of each and 
acceptable shop practices. 

Machine Processes 

Perform m.achine operations 
on bar folder, brake, squaring 
shear, turning, beading, crimp­
ing and burring machine. 

Time in hours 

Description and uses of sheet 
metal forming machines, cut­
ting machines and grinding 
wheels. 

Sheet Metal Mathematics 

Methods of adding, subtract­
ing, multiplying, and dividin* 
fractions, decimals, linear 
measurements, areas, volumes, 
sheet met-ai formijlas, and 
trigonometry procedures and 
functions. 
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Sheet HetaX Biisix^gs 

.l̂ raipaaGe and inalntaln s^^p* 
?sa3ce $ales* quote p r i ce s , 
ext^id c red i t and co l l ec t 
accounts. 

Tiice in hours 

Chialifications necessary for 
operating a business* costs' 
intPodLved, shop layout, tsqol^ 
and e(|uip5Dent necessary, sa les 
and iffirketing methods, and 
records . 

Code for eia|»loyer's use i^ laarking s tuden t ' s progress^ 

Perf onaed ^orae op^iratioi^ 
in a r ^ , ~ 

Performed mcBt operat ions 
in a r ^ 

Berfo^^ned soiae opera-
t i6©s;Vith j ^ a s m a b l e 
proficiency'-

Perfisriaed s ^ t opera-
tiosiS s a t i s f a c t o r i l y 
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TRAINING PLAN AND PROGRESS RECORD 
FOR 

SHEET !-iETAL WORK 

JOB TRAINING: VTliat The Proficiency REL/̂ TED INFORMATION: What 
Worker Should Be Able To Do Shown The Worker Should Know 

Sheet Metal Materials 

Plan jobs, make bill of 
materials and select mate­
rials for jobso 

Time in hours 
-J 

Properties and specifications 
of sheet metal, methods of 
manufacturing, and the use of 
metal gages. 

Safe Practices 

Safety in the shop, proce­
dures for extinguishing fires 
and administering first aid. 

Time in hours 

Fs ' 
Safety practices in the sheet 
metal trade. 

\/:ii 

Hand Processes 

Perform hand cool operations, 
transfer patterns, bending, 
cutting, forming, drilling, 
riveting, wiring, make seams 
and hems, tin soldering 
copper and soldering. 

V 
!. 

Types and kinds of hand tools 
range of work of each and 
acceptable shop practices. 

Time in hours 

Machine Processes 

Perform machine operations 
on bar folder, brake, squaring 
shear, turning, beading, crimp­
ing and burring machine. 

Time in hours 
I.* * 

Description and uses of sheet 
metal forming machines, cut­
ting machines and grinding 
wheels. 

Sheet Metal Mathematics 

V'l 
y\ i 

Methods of adding, subtract­
ing, multiplying, and divid­
ing fractions, decimals, 
linear measurements, areas, 
volumes, sheet metal formulas 
and trigonometry procedures 
and functionsc 
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Ŝ Q f̂r, M^ta<^.B^silaess 

Pr^iaaje apd maintain shop, 
make s a l e s , quote p r i ces , 
extend c red i t and co l l ec t 
accounts. 

Time in hours 

Qualifications necessary for 
opei)C5ating a business, costs 
involved, shop layout, Hqols 
and equipment necessary, sales 
and marketing methods, and 
records. 

Code for employer's use in marking student's progress 

Performed Some opera tic»«s 
in area 

# 

Performed most operatioa^ 
in area 

Performed some opera-
•fciohsWith rd^sonable 
proficiency. 

Performed most opera­
t ions s a t i s f a c t o r i l y 
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VT 002 080 
Auto Mechanics Individual Study, A Course of Study Designed for 
Cooperative Part-Time Students Employed in Auto Mechanics 
Occupations, 

Karnes, James B. 
Missouri Univ,, Columbia. Dept, of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - Jul56 
MF AVAILABLE IN VT-ERIC SET 126p. 

*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *AUTO MECHANICS 
(OCCUPATION), *MOTOR VEHICLES, HIGH SCHOOLS, JOB ANALYSIS, 
*COOPERATIVE EDUCATION, INDIVIDUAL INSTRUCTION, 

This study guide is for individual student use in related 
instruction in high school cooperative education programs in 
auto mechanics. It was developed by a committee of teacher 
coordinators and teacher educators through an analysis of the 
trade and has been field tested and periodically revised. The 23 
assignment sheets are designed to facilitate individual instruction 
and contain introductory paragraphs to develop interest, 
explanations of the importance of the assignments, references, 
learning activities, and objective-type study questions. 
Representative assignment sheet titles are (1) Basic Components 
of the Automobile, (2) Automobile Engine Components, (3) Engine 
Service, (4) Clutches and Clutch Service, and (5) Automotive 
Air Conditioning, An information sheet is included on job 
management. The material is to be used by individual students 
under teacher supervision for 1 year of 180 days. The teacher 
should be a qualified coordinator or competent trade teacher. The 
students should be grade 11 or grade 12 students who are enrolled 
in a cooperative education program and employed in a phase of auto 
mechanics. Supplementary materials include a list of references, an 
analysis of the auto mechanics trade, and progress records for use 
by student, instructor, and employer, A second study guide (VT 001 
628) has been developed for group study. Answers to study 
questions are available in VT 002 081. This document is available 
for $1.50 from Industrial Education, 103 Industrial Education 
Building, University of Missouri, Columbia^ Missouri 65201, (HC) 
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AUTO MECHANICS INDIVIDUAL STUDY 

/ A Course of Si:udy 

Designed for 
Cooperative Part-Time Students 

Employed in Auto Mechanics Occupations ' 

Isened by 

Department of Industrial Education 
C o l l i e of Education 

University of Slissouri 
Columbia, Missouri 

In Cooperation with 

Industrial Education Section 
State Department of Education 

Jefferson Gty^ Missouri 

r 
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M E M 0 R A N D'U H 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University M 
980 Kinnear Road 1 
Columbus, Ohio ^3212 | 

I 
FROM: (Person) James B. Karnes (Agency) Univ. of Mo. at Columbia j 

(Address) 103 Industrial Education Building, Columbia^ Mo. I 

MTE: October 19, 1967 \ 
1 

A 

RE: (Author, Title, Publisher, Date) Indus. Ed. Dept., Univ. of Mo. at Columbia] 

AUTO MECHANICS INDIVIDUAL STUDY, cooperatively with Indus. Educ. 

Dept., (U. of Mo. at Columbia) and Mo. State Dept. of Ed. (1966) 

Supplementary Information on Instructional Material 

Provide information below which is not included in the publication, Mark N/A in 
each blank for which information is not available or not applicable • Mark P 
when information is included in the publication. See reverse side for further 
instructions• 

(1) Source of Available Copies: 
^fency Tr.rlnc.l-.ri^1 T!dnnatir>n D e p t . . TTniv. o f Mo. a t Columbia 
Address X03 m d u s t r i a l Education Blda. 
limitation on Available Copies cfuantity Price/Unit $1.50 

'(quantity prices) same 
i n s t r u c t o r ' s key $.50 

(2) Means Used to Develop Material: 
Development Group Development Committee o f Teacher-Coordinators & Teacher-
Level of Group "state Educators 
Method of Design, Testing, and Trial Subject matter s p e c i a l i s t and 
teacher educators based on a a n a l y s i s of the trade t e s t e d in the 

f i e l d over severa l years and p e r i o d i c a l l y r e v i s e d . 

(3) Utilization of Material: 
Appropriate School Setting H.S. and p o s t h igh school , and area vocat iona l 
Type of Program cooperat ive educat ion and preparatory programs 
Occupational Focus job c l u s t e r cover ing var ious phases of auto mechanic! 
Geographic Adaptability United S t a t e s 
Uses of Material Study guide for r e l a t e d i n s t r u c t i o n 
Users of Material s tudent 

{k) Requirements for Using Material: 
Teacher Competency q u a l i f i e d coordinator or competent trade teacher 
Student Selection Criteria junior in high school with proper pre -

J^gq^isites. 
Time Allotment 180 days 

Supplemental Media — 

Describe p 

Soiirce (agency) 
(address) 

(see at tached l i s t ) 
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REFERENCES FOR AUTO MECHANICS 

A. CrouSG, William H., Automotive Mechanics/ Fifth Edition, 
Welyster Division, McGrai^-Hill Book Company, Inc«, 
1154 Rcco Avenue, St. Louis, Missouri, 63126, 1965, $6,84* 

(21)** 
B. Stockel, Martin W., Auto Mechanics Fundamentals, The 

Goodheart-Willcox Company, Inc., 18250 Hirwood Avenue, 
Homcwood, Illinois, 60430, 1963, $6.96* (18)** 

C. General Motors Corporation, ABC's of Hand Tools, General 
Motors Corporation, Detroit, Michigan, 1945, Free. (1)** 

D. Occupational Outlook Handbook, U. S. Department of Labor, Sold 
by Superintendent of Documents, U. S. Government Printing 
office, Washington 25, D. C. (1)** 

E. (Obtain from School Guidance Department) 
1. SRA — Occupational Brief, #610e Automotive Mechanic 
2. Chronicle ~ Occupational Brief, #5-81.01 Automobile 

Mechanic (1)** 

SUPPLEMENTARY REFERENCE 

Toboldt, X'̂ illiam K., and Purvis, Jud, Motor Service's 
Automotive Encyclopedia, The Goodheart-Willcox, Company, Inc., 
18.d50 Harwood Avenue, Homewood, Illinois, 60430, 1964, 
$6.71* 

* Subject to educational discount. 
**Frequency of use in assignments. 
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FOREWORD 

This course of study, consisting of an analysis of AUTO 
MECHANICS, together with assignment sheets covering the .related 
(occupational) information to be taught by the school, has been 
prepared for teaching auto mechanics on an individual basis in a 
cooperative part-time program. 

The original analysis was developed in 1940 by Mr. R. W. Baker, 
Director of Industrial Education, Joplin, Missouri, and by Mr. Lloyd 
E. Estes, Coordinator and Mr. Kenneth Epperson, Auto Mechanics In­
structor, Hannibal, Missouri. The original course of study v/as pre­
pared at the 1947 Summer Conference for Coordinators at the Univer­
sity of Missouri by a committee under the chairmanship of Mr. Lloyd 
E.]̂ tes.' Subsequent revisions of the analysis and the assignment 
sheets were made by Dr. Charles R. Hill in 1949, Dr. Charles G. 
Risher in 1951, Dr. James H. Mahoney in 1955, Dr. John W. Horine in 
1961, formerly Research Assistants in Industrial Education at the 
University of Missouri. 

Special credit is due to Mr. Kim Baugrud, Research Assistant in 
Industrial Education at the University of Missouri, who prepared the 
present revision of the course of study. 

We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculum Materials Labora­
tory in which this material was prepared, and to Dr. James B. Karnes, 
Assistant Professor of Industrial Education at the University of 
Missouri, who supervised the preparation of the material and edited 
the manuscript. Credit is due to Mr. B. W. Robinson, Assistant 
Commissioner of Education, Mr. Merton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department of 
Education for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is a part. 

HUBERT VmEELER 

Commissioner of Education 

July, 1966 
1500 
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INTRODUCTION 

In preparing this coruse of study, it has be'2n assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 

1. Mastery of the practical job skills and procedures per­
formed by che worker in the occupation. 

2. Comprehension of the technical and related information 
basic to an intelligent unti srstanding and oractice of 
the occupation. 

3. Development of those personal-social traits which are 
essential for the successful worker. 

In a cooperative educational program it is necessary for both 
cooperating agencies—the school and the employer—to understand 
clearly just what each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedures of an Ov-cupation can best be learned through 
siapervised work on the job. Experience has -. iOwn also that the school 
can best teach most of the technical and related occupational informa­
tion needed tY young student-workers. This division of responsibility 
has been made in the arrangement of the course of study; that is, it 
is expected that the student-worker will master the job skills and 
procedures through practical work on the job under the immediate 
supervision of the employer, and that he will receive instruction in 
related occupational information in the school under the direction of 
the coordinator. 

Skills and related information are matters for direct instruction 
hot personal-social traits are acquired only through practicing them 
duiring the process of â  ̂ ::iring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as well 
as the home, must assxmie responsibility for developing in the student-
vorker those habits, attitudes and character traits which are essen­
tial ©ir success in his occupation and in life. Both the employer and 
^ e school should be constantly on the alert to see that the student-
worker places desirable interpretations on his experiences and that he 
does not practice habits asid exhiMt character traits detrimental to 
his success^ 

Since the coordinator's class will be made up of fifteen or more 
students, each differing from the other significantly, studying a 
dozen or more occupations which differ markedly in their reqirements, 
it Sallows that it will be impossible for him to teach, through the 
group method* the occupational information which relates to the speci­
fic joI> of each student-worker. In order to be effective, this type 
of instruction must be individualized. There is, of course some rela­
ted infermation, such as occupational health and safety, workmen's 
compenf?atiQn, wage-hour laws, fair labor standards, unemployment com­
pensation, and the like, which is of common interest and concern to 
all student-workers, and may be effectively taught by the group method 
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But if the coordinator is to make a real contribution to the in-service 
vocational education of his students, he must devote a major portion 
of his clasfroom instruction to content which deals specifically with 
the work of each student enrolled. 

With this requirement in mind, and in order to facilitate indivi­
dual instruction, these assignment sheets have been prepared. Each 
contains certain record data as to number and range of units covered, 
introductory paragraphs designed to develop interest, explain the 
importance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, learning 
activities and a series of new-type questions designed to check his 
attai«iment. 

Obviously, it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator ̂ 'ill 
find the assignment sheets well adapted to this end. He can select 
from day to day the assignment which covers the informational units 
relat'::d to the work being done on the job. With this arrangement, the 
coordinator will become, during a major portion of his classroom time, 
a supervising study and helping teacher. 

In selecting books for the course, an effort has been made to 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these books 
be secured and kept in the coordinator's classroom for ready use by 
the student,. 

The key sheets, al?ailable in a separate manual, have been prepar­
ed to enable the coordinator to score quickly the objective tests 
which are a part of each assignment sheet. These key sheets give the 
correct answers to the questions, as well as the reference and the 
page on which each answer can be found. The key sheets should be kept 
in the coordinator's possession. 
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Homewood, Illinois, 60430, 1963, $6o96* (18)^* 

General Motors Corporation, ABC's of Hand Tools, General 
Motors Corporation, Detroit, Michigan, 1945, Free. CD** 

Occupational Outlook Handbooks U. S* Department of tabor* SoM 
by Superintendent of Documents, U« S, Government Printing 
office, Washington 25, D. C. CD** 

E. (Obtain from School Guidance Department) 
1. SRA — Occupational Brief, #610e Automotive Mechanic 

Chronicle - Occupational Brief, #5-81«.01 Automobile 
Mechanic CD** 

SUPPLEMENTARY REF'ERENCE 

Toboldt, William K., and Purvis, Jud, Motor Service's 
Automotive Encyclopedia, The Goodheart-Willcox, Co^any, Inc.j 
18250 Harwood Avenue, Homewood, Illinois, 60430* 1964, 
$6.71* 

* Subject to educational discount. 
••Frequency of use in assignments. 



«Si>^3!S!K!&ei*-aS3!Big;ei^<*!W-aH*I!Ul*!^'JK1^5',?'/K>''^^ ^^•^^-U^<g»ea5;-glXaJ.WJI. I llj JIAHM»W>.J--'»^.W.!L^»-!.>-

6a 

TO TES STUDI^NT^fORKER 

"BiQ aisto SEtechanic's trade is a service type of trade \t̂ ich is 
concerned ̂ primarily \»±th the adjustment, repair, and installation of 
parts, and general maintenance of the automobile. Auto laechanics are 
classified either as general mechanics or as specialists. !!Sie general 
auto Esecljanic is capable of perfbming the great najoriiy of operations 
necessary to return a vehicle to its normal oj^rating condition. A 
specialist is one who has all-around kno\%'ledge of the trade, but \fho 
has* in addition, becoiae especially skilled in one or more particular 
phases of autoeotive repair, such as carburetion, brakes, or ignition. 

GutlQofe and Opportunity^ for the i\utomotive Mechanic 

^n increasing nuEiber of cospstent automotive ooclianics will be in 
de^nd -Oiroughout the forseeable future. This ups:?ard trend is certain 
to continue due to the rapidly rising number of cars, trucks and buses 
on the nation's highways. 5^e increase in farm r^chanization will 
also add to this denend. Today there are aj^roxiretely one million 
automotive ritechanics. ^or an occupation this si::e the labor Depart­
ment estimates that retirements and deaths alone create about 12,000 
to 15,000 openings each year. 

In addition to the increase in numbers needed, there will 1^ a 
demand for s^chanics with nK>re skills and technical knowledge than has 
been required. The relatively ne\*7 features such as automatic transmis­
sions, iK2v?er brakes, power steering, aix conditioning and other mech­
anical innovations requires an understanding of numerous scientific 
principles and their application in the servicing and repair of motor 
vehicles. 

Earnings for the auto-mechanic vary depending on the location and 
size of the cossaunity, the mechanic's specialty, the type of estab­
lishment and other factors. However, regardless of these factors the 
cc^j^tent mechanic can look fbr\^rd to earning good vfages. h survey 
by the Department of Labor in 195S showed that vjages for mechanics 
ranged frcm. $2.05 to $3.16 an hour, with the avera^ being $2.50 an 
hour, liore important than wages, perhaps, is the fact that the pros­
pective mechanic will not be tied to a dead-end job. Instead, he can 
look forward to life of challenging experiences as he repairs and 
services the complex iK>tor vehicles of the future. 

Persona 1-Socia 1 Traits Essential for the ĵ uto Mechanic 

Personality traits are of extreme importance# not only in secur­
ing and holding a desirable position but in 11 fB in general. Personal 
and social traits can be improved through training \î en the individual 
leams \iiiat to improve, how to improve and why improvement is advis­
able. înKJng the personal-social traits of diief imx«>rtance to the 
auto mechanic are the following; 

file:///iiiat
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Patience, Much of the work of tlic auto mechanic is in "hard-
to-get" places, and it requires patience as well as skill to 
make the necessary adjustments and repairs. 

Personal Appearance. Clothing should be worn that makes for 
safety/ efficiency, and a pleasing impression upon the people 
you serve. 

Good Physical Conditj.c>t. Physical requirements arc not exces­
sive, but the conditions of work are not always ideal. Often 
it is necessairy to work in cold/ drafty/ and poorly ventilated 
places. One must be in good physical condition to keep at 
top efficiency. One must have good muscular coordination, 
mechanical dexterity, good eyesight/ and steady nerves. 

Cooperation. Auto mechanics requires a willingness to v/ork 
cooperatively with fellow workers. This means an attitude 
of readiness to assist others v/hen they need heip/ and to 
join in group undertakings. 

Consideration of Others. A thoughtful attitude tov/ard 
making things easy and pleasant for others, such as keeping 
things in order, putting tools avmy, and doing your full 
share of \york is an important marketable trait of a good 
auto mechanic, 

Indust2ry. 15>is character trait means a habit of careful, 
thoughtful, energetic attack upon.the job without loitering 
or wasting time. 

Initiative. !Phe ability to see what needs, to be done and 
to go ahead without constant supervision is an essential 
trait of an auto mechanic. 

Reliability and Trustworthiness. Intrusted in your care are 
people's lives and valuable property. Negligence on your 
part as a mechanic can easily cause death and destruction* 

i 

i 
•1 
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ANALYSIS OF AUTO MECHANICS 

JOB TRAINING: What The 
Worker Should Be Able To Do 

Assign. RELATED INFORMATION: What 
No. The Worker Should Know 

Introduction to Auto Mechanics 

1 

1 

1 

1 

2 

2 
2 

3 
3 

1. Importance of automobiles 
in today's world 

2. Nature and opportunities 
in the auto repair busi­
ness 

3. Occupational and vocation­
al guidance information 

4. Sources of auto repair 
information 

5. Things to consider before 
opening your own business 

6. Historical review of the 
automobile 

7. The automotive industry 
8. Automobile, design and 

major components 
9. Auto repair hand tools 

10. Tool safety and usage 

xhe Engine 

11. 

12. 

4 
4 

4 

4 
4 
5 
5 

5 

5 

5 

5 

5 

1 3 . 
14 . 

1 5 . 

1 6 . 
17 . 
1 8 . 
19 . 

20 . 

2 1 . 

22 . 

23 . 

24 . 

Physical principles in­
volved in engine construc­
tion 
Types of engines used in 
automobiles 
Engine classifications 
Gas turbine and experi­
mental engines 
Engine component identi­
fication 
Engine mounting 
Two cycle engine operation 
Engine block design 
Principles of cylinder 
construction 
Piston and connecting rod 
design 
Piston ring design and 
cylinder installation 
Variations in cylinder 
head placement 
Types and purposes of 
gaskets 
Function of intake and 
exhaust manifold 
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JOB TRAINING: î̂ at The 
Worker Should Be Able To Do 

Assign, 
No> 

36. Free sticky valves 

37. Adjust valve-tappet 
clearance 

38. Remove and replace valves 
39. Recondition valves and 

valve seat 
40. Replace a valve seat 

insert 
41. Test valve guide wear 
42. Check and repair hydrau­

lic valve lifters 

44. Remove, clean, replace 
cylinder head 

45. Install gaskets 
46. Inspect piston for damage 

47. Check cylinder walls 
for variation 

48. Remove ridge ring 
49. Refinish cylinder walls 
50. Remove, fit, install 

pistons 
51. Clean piston ring grooves 
52. Remove, fit and install 

piston rings 
53. Remove, fit and replace 

piston pin bushings 
54. Remove, align, install 

connecting rod 

6 

6 

6 

RELATED INFORMATION: What 
The Worker Should Know 

5 

5 

5 
5 

5 

5 

5 
5 

5 

6 

6 
6 

2 5 . 

2 6 . 

2 7 . 
2 8 . 

2 9 . 

3 0 . 

3 1 . 
3 2 . 

3 3 . 

3 4 . 

3 5 . 
3 6 . 

Construction and design 
of engine bearings 
Cam, crankshaft design 
and function 
Kinds of engine valves 
Principles of the valve 
train 
Function of engine fly 
wheel 
Importance of proper 
valve timing 
Engine timing devices 
Crankcase design and 
function 
Types and operation of 
valve lifters 
Operating characteristicr 
of valve trains and valve 
Diagnosing valve trouble.' 
Methods of servicing 
valves 

43. Cylinder head maintenance 

46. Service to pistons and 
cylinders 

52. Types of piston rings 

53. Ways of servicing con­
necting rods 
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JOa TRAINING: What The 
gorker Should n^ AT̂ T ̂  n.^ QO 

55. 

56. 

57. 

58. 
59. 
60. 

61. 

62. 

63. 

64. 
65. 

66. 

67. 

68. 
69. 

72. 
73. 

74. 

75. 

76. 
77. 
78. 

79. 

80. 
81. 
82. 

83. 

Align connecting rod to 
piston 
Remove and replace con­
necting rod bearings 
Remove and replace crank­
shaft 
Test and align crankshaft 
Clean oil passages 
Check and adjust crank­
shaft end play 
Remove and install main 
bearings 
Remove and replace oil 
seals 
Remove and replace cam­
shaft 
Test and align camshaft 
Remove and replace cam­
shaft bearings 
Measure engine efficien­
cy 
Test engine compression 

Measure engine vacuum 
Diav,nose engine troubles 

Assign. RELATED INFORMATION: What 
No. The Worker Should Know 

> 

57. Methods used to check 
crankshafts 

7 

7 

66. 

67. 

69. 

Fuel System 

Check fuel lines 
Remove and replace fuel 
piuTip, bowl 
Test fuel pump pulsation 
for output 
Remove, clean, replace 
fuel filter 
Test venturi tube 
Adjust air bleed 
Test carburetion with 
analyzer 
Check and adjust discharge 
jet 
Adjust choke lever 
Adjust automstic choke 
Adjust choke control 
cables 
Position the throttle 
VcJ-ve 

8 
8 

8 
8 

70. 
71. 

72. 
73. 

8 

8 

8 

Engine measurements 

Testing instruments used 
in engine service 

Principles of trouble 
shooting the engine 

Chemistry of engine fuels 
Effects of condensation 
on fuels 
Fuel tank design 
Operating theory of fueJ 
pumps 

75. Types of fuel filters in 
use 

76. Principles of carburetion 

80. Principles of the choke 

83. Throttle valve principles 
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JOB TRAINING: What The 
Worker Should Be Able To Do 

Assign. RELATED INFORMATIONS What 
NOy The Worker Should Know 

84, Test engine RPM 
85. Test engine combustion 

89. Remove, clean, replace 
air filter 

90. Inspect and interpret 
fuel injector chart 

93. Test fuel consumption 

94. Analyze exhaust gas 
95. Measure manifold vacuum 
96. Diagnose fuel system 

troubles 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

85. Principles of fuel com­
bustion 

86. Malfunctions occurring i 
carburetion 

87. Carburetor types and 
their functions 

88. Manifold design for 
carburetion 

89. Air filteration principl 

90. Fuel injection systems 

91. Diesel fuels and their 
operating principles 

92. Carburetion using liqui­
fied petroleum 

93. Test instruments used ir 
fuel system service 

96. Trouble shooting the fuc 
system. 

Engine Lubrication 

97. Check, drain, fill 
crankcase 

101. Check oil cooler 

102. Check, repair, oil line 
damage 

103. Replace oil filter 

104. Replace oil gauge 

105. Correct low oil pressure 
106. Correct excessive oil 

pressure 
107. Replace diluted oil 
108. Diagnose lubrication 

troubles 

9 

9 

9 

9 

9 

9 

9 

9 

97. 

98. 

99. 

100. 

101. 

103. 

104. 

105. 

108. 

Characteristics of engir. 
lubricating oils 
Principles of crankcase 
ventilation 
Function of engine lubri 
eating system 
Types of lubricating 
systems 
Types and functions of 
oil coolers 

Types and function of 
oil filters 
Principles of oil gauge 
operation 
Testing instruments 
used in lubrication 
system 

Introduction to engine 
lubrication trouble 
diagnosis 
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JOB TRAINING: What The 
Worker Should Be Able To Do 

Assign. RELATED INFORMATION: What 
.. tJo. The Worlcer'Should Know 

109. Check antifreeze 
solution concentration 

110. Drain cooling system 
111. Examine radiator for 

restrictions, leaks 
112. Flush radiator rust and 

scale 
113. Test and install 

thermostat 
114. Examine, replace cooling 

system hoses 
115. Remove, replace water 

pump 
116. Test radiator cap 

pressure 
117. Check overflow line 
118. Check fan blade 
119. Adjust fan belt tension 
120. Test hot water heater 

Coolincf System 

10 109. 

10 

10 

10 

10 

10 

10 

110. 

Types and characteris­
tics of antifreeze 
solutions 
Care of cooling systems 

113. Function of thermostats 

115. Water pump opera t ion 

116. P ressur ized cooling 
systems 

118. Engine fan operation 

120, Hot water heater 
operation 

Electrical Systems 
'f "'' 

125. Determine battery 
ratings 

127. Remove and replace a 
battery 

128. Recharge a battery 

130. Test battery specific 
gravity 

131. Test battery output 
132. Check, fill battery 

liquid level 
133. Readjust specific gravity 

of battery 

11 
11 

11 

11 

11 

11 

11 

11 

11 

121. 
122. 

123. 

124. 

125. 

126. 

127. 

128. 

129. 

Electrical terminology 
Function of electrical 
system 
Ohms law and its 
application 
Battery construction 
and operation 
Battery ratings and 
efficiency 
Wet and dry-charge 
battery stock main­
tenance 
Installation procedures 
of batteries 
Principles of re­
charging a battery 
Factors affecting 
battery life 
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JOB TRAINING: What The 
Worker Should Be Able To Do 

Assign. RELATED INFORMATION: What 
No. /^ The Worker Should Know 

134. Determine battery rating 

136. Remove, replace a 
generator 

137. Test generator for 
short 

138. Turn commutator segments 
on a 3'•-.he 

139. Remove *'̂a betv/een 
commutator segments 

140. Remove, replace 
generator brushes 

142. Test alternator output 

144. Test starting current 
voltage 

145. Remove, replace starter 
motor 

146. Check, repair bendix 
drive 

147. Bench test starter 
motor 

148o Test starter solinoid 

150. Test coil polarity 

151. Test coil primary 
voltage 

152. Test coil secondary 
voltage 

153. Remove, replace coil 

156. Record engine firing 
sequence 

157. Remove, replace distri* 
butor 

158. Time distributor to 
engine 

159. Adjust vacuum advance 

160. Adjust centrifugal 
advance 

11 

11 

12 

12 

12 
12 

12 

12 

135. Safety precautions 
used with batteries 

136. Servicing a generator 

11 

11 

11 

11 

1 4 1 . 

142 . 

143 . 

144 . 

149. 

150. 

154. 
155. 

156. 

159. 

161. 

Operating principles of 
three brush generator 
Principles of an alter­
nator 
DC-AC conversion 
practices 
Starter motor principle 
and operation 

Coil construction and 
operating principles 
Functions of coil 
polarity 

High voltage theories 
Principles of rotor 
action 
Firing sequence theory 
of engines 

Operating principles 
of vacuum advance 

Condenser construction 
and operation 
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JOB TRAINING; What The 
Worker Should Be Able To Do 

Assign. RELATED INFORMATION: What 
No. The Worker Should Know 

162. Remove, replace conden­
ser 

163. Remove, replace spark 
plug 

164. Clean and adjust 
electrode gap 

165. Analyze spark plug 
condition 

166. Select spark plug 
for a specific engine 

170. Remove, adjust, replace 
regulator 

171. Test regulator input, 
output 

172. Reraove, replace charging 
circuit wires 

173. Trace regulator circuits 

12 

12 

12 

12 

12 

13 

13 

13 

163. 

164. 

165. 

166. 

167. 

168. 

169. 

170. 

176. Test indicator light 

177. Test ammeter 

13 

13 

13 

Construction of spark 
plugs and relationship 
of parts 
Spark plug electrode 
classification 
Principles of testing 
and techniques of 
cleaning spark plug 
Spark plug chart inter­
pretation 
Pre-ignition factors of 
a spark plug 
Regulation of generator 
output 
Functions of circuit 
breakers and relays 
Voltage and current 
regulation through 
separate devices 

174. 

175. 

176. 

Functions of a three 
unit regulator 
Principles of double 
contact regulation 
Devices to indicate 
generator output 

Clutch 

178, Adjust clutch linkage 

179, Remove, replace clutch 
friction disk 

180, Diagnose clutch 
troiibles 

±78, 

179. 
180. 

Types of clutches and 
their operation 

Clutch components 
Clutch trouble-shooting 

Transmissions 

181. Adjust fluid level 15 181. Function, types, and 
operation of transrais-* 
sions 
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^OB TEAINIHG2 What The 
Worker Should Be Able To Do 

Assign. RELATED INFORMATION: What 
No. The Worker Should Know 

132. Adjust control linkage 

134. Diagnose transmission 
troubles 

185. Test an. overdrive 

136. Adjust liquid level of 
transmission 

187. Adjust hydramatic drive 

138. Remove^ repair, ..oplace 
transmission 

15 

15 

15 

15 

16 

16 

16 

16 

182. Gearshift mechanism 
operation 

183. Synchromesh transmission 
operatic: 

184. Operating procedures of 
transmissions 

185. Function and operation 
of an overdrive 

186. Operation of fluid over­
drive 

187. Operation of hydramatic 
drives 

188. Planatory gearing in 
transmissions 

189. Principles of torque 
conversion and 
multipliers 

191. 

193, 

194. 

195. 

136. 

197, 

198. 

199. 

Drive Mechanisms 

Remove, replace uni­
versal joint 

Remove, replace aisle 
shafts and bearings 
AdjsLst axel-shaft end 
play 
Remove, replace axle 
assenibiy 
gem.ove, replace dif­
ferential assembly 
Bisassemble, a ssemble 
differential 
Remove, replace drive 
pinion 
Removef replace oil 
seia and bearings 
Adjust pinion bearing 

2G1. Replace ring gear 
202. Diagnose rear axel 

trouble 

17 

17 

17 
17 

17 

17 

17 

190. Function, types of pro­
peller shafts 

191. Selection and operation 
of universal joint 

192. Function of slip joints 
193. Types of rear-axle drive 

mechanisms 

196. Principles of the dif­
ferential 

197. Service to differentials 

202. Trouble shooting the 
drive mechanism 

Springs and Suspension Systems 

2®3. Replace leaf spring 

2€4. Replace coil spring 

18 203. Types and functions of 
springs 
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JOB TRAINING: What The 
Worker Should Be Able To Do 

Assign. RELATED INFORMATION: What 
No. The Worker Should Know 

205. Replace stabilizer bar 
206. Adjust shock absorber 

207. Replace shock absorber 

205. 
206 

208. 

Front end stabilization 
Types and function of 
shock absorbers 

Independent wheel 
suspensions 

210. 
211. 
212. 
213. 

214. 

215. 
216. 

217. 

213. 

219. 

220. 

221. 

222. 

Servicing Steering 

Test, adjust camber 
Test, adjust caster 
Test, adjust toe-in 
Test, adjust king-pin 
inclination 
Remove, replace front-
suspension system 
Repack wheel bearings 
Balance wheels 

Adjust steering gear 

Adjub; fluid level in 
steering reservoir 
Check, adjust fluid 
level 
Adjust steering unit 
belt tension 
Inspect system for 
leakage 
Diagnose steering 
system troubles 

and I 

19 

19 

19 

19 

19 

Suspension Systems 

209. 

210. 

216. 

217. 

219. 

Operating principles o 
steering systems 
Front end geometry 

Procedures of wheel 
balancing 
Steering system 
operation and function 

Principles cf power 
steering 

J 

y 

Brakes and Brake Service 

224. Adjust brake linkage 
225. Check cylinder fluid 

level 
226. Make v̂ heel brake adjust­

ments 
227. Recondition brake drums 
228. Replace brake lining 
229. Check, repair master 

cylinders 
230. Bleed brake system 
231. Adjust parking brake 

20 

20 

20 

223. Role of friction in 
brake operation 

224. Types of brake systems 

231. Principles of brake 
operation 
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JOB TRAININGS What The Assign. RELATED IMTORM^TIOX^s V3hat 
Worker Should Be Able To Do Ho., The„.Mo?Ĵ g3̂ ..,.̂ ô"3.d KsucM ^ 

232. Test, adjust vacuum 
booster 

233. Adjust air brakes 
234. Test electric brakes 
235. Diagnose brake trouble 

247. 

248. 

249. 

251. 

252. 

253, 

254. 

20 

20 

232. Types and operation of 
heavY^doty brakes 

235a Trouble-shooting the 
brake svstem 

VTheels. Tires. Tire Repair Service 

238. Analyze tire condition 

239. Sketch tire rotation 
pattern » 

240. Repair tube damage 

241. Repair tubeless tire 
242. Install minor tire boot 

236 0, Fmictioa and types of 
tire constrwcfcion 

237. Sources of tire failure 
238. Physical feat^ires of 

abnormal tire \^eax 
239. Methods of fcire rotatic 

240. Repsir service givs?a to 
tires, tubes 

Air Conditioning 

243. Trace freon flow in 
air-conditioning unit 

244. Test, adjust component 
parts 

245. Adjust freon level 

243. Principles of air-
conditioning 

244. Functions of air-
conditioninc coR?Doneat 
parts 

245. US'^s of frecn gas ss a 
cooia2>t 

Job Management and Pricing 

Establish customer 
rapport 
Prepare central location 
for receiving customers 
Prepare service order 

Clean and repc;.!' r service 
area 
Estimate and establish 
prices 
Determine profit loss 
ratio-scale 
Prepare records and make 
reports 

23 

23 

23 

23 

23 

23 
V 

23 j 

23 1 

246. 

247 . 

248, 

250 . 

251 r 

2x/2a 

2 5 3 . 

254.. 

Essentials of advertis-

Methods of attractii^.g 
business 
Techniques of selling 
service 

Sources of off-season 
income 
Off-setting free servi 
tiaje 
Factors determining 
price quotations 
Importance of shop 
overhead 
Methods used to "keep 
good rscords 
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i^-ssigniiseist. 
Sheei: ! ^ , 1 

Covering 
Units 1-5 

I? 

2*v.^ 

TM^asmiTlCm 1t> IBE AUTCHOBIIS RSPi^IR B0S3BESS 

O'db opps r t smi t i e s l a t he autcHaoti-^e i n d u s t r y a r e expected t o 
coFitiime In a sharp r i s e 0"ger the nest: two decades* "iJSiis i s due 
pr imarl lY "bo the Inc rease ±n the t s o - c a r f a m i l i e s , gene ra l p r o s ­
pe r i ty^ and the. popula t ion exp los ion . In ^xdi t ion* the inc reased 
cos5ple:si.ty i n t he laodem engine w i l l open many doors t o fiattsre 
jobs for£ t he t r a i n e d mecshanlc* 

I t . i s isi^sortant t o understand thai : yonr j o b i s an in'^estasent 
for the iratiire* -IJhersfbre, a s a p rospec t ive sssto ©scihanicj I t i s 
advisal^le -to acqijire as mtich knowledge as p o s s i b l e alKsiat t h e t r a d e 
befbre yD»a sj^nd hundreds of d o l l a r s and yea r s of tlma i n p repara t ion 
and theri disco-^er i i : I s n o t \ ^ a t yon T^nt a s yonr l i f e r ' s work*. 

In t h i s s ss igss^nt : yon ' ^ i l l bave an -oppssTtmsil^ to- laasta ^. 
ti^e slgEilsicance o f the a^tosaobila repaiJE^aan i ^ oijr soc ie ty* and 
ob t a in an o^?eraIl i^ew of the Sitare-i-

^ssi^m^aniis 

1« Read the r e f e r ences l i s t e d below« 
2» FEOSI t he c l a s s i f i e d s e c t i o n of a lasetrsspolitan newspaper* 

ob ta in s i s (61 d i f fe ren t , j o b oc^or t^mi t l e s In the a o t o -
©oti^e t r a d e , What comson reqtsireasents^ i f any^ a r e 
s t a t e d ? 

3« H r i t s a l e t t i e r o f a p p l i c a t i o n for a p -os i t i t^ yoo 's^csild 
l i k e to lia^e a s obta ined f r c^ t h e iisesnspaj^ro 

4« Answer t he q a e s t i a n s below and ^xira. i n t he assignssenc by 

Rejfereaces; 

^ . S tocke l , ^nto Medhanics Fiiiai^^gciit.-:lS5 vChapter 22 
B* OcGgpational tfeitlpok Hsnd'boplCj "(Obtain frois Guidance 

3>:;parti3^nt:) (BPO^T. 5 - 5 I « 0 O O thrcaiglfe eS99j 
C-. e i ^ e r 

1 . sua — €?cen;tpafci.casa I _ Rcie f j # SlOe* SutosfiOti^ge Mec^hanic. 
2m €3jronlcIe — €?gc<3Pational Br i e f r # 5"-OX,01 

^ ^ t o s o b l l e Meehani • « ^ - ^ ^ 4& 

CKsestlonss 

Txue-5^1se 

Birecti<gnsg ^ e follc^rlng statcsaents a r e ei thfir t n se o r false-o I f 
the s t a t s s ^ n t i s tniesr draw a c i r c l e around the l e t t e r *"•?"* I t i t : iss 
f^alse* dra^^- a c i r c l e around t h e l e t i t e r " F " , 

^ F I , ' ^ e s M i l e d au to mechanic i s a s » a l l y n o t tzaixiBd iza 
diagnosing engine t r o u b l e , 

T F 2* ^u t c^o t ive s p e c i a l i s t s u s u a l l y ha^?s aa a i l aro^sgd ! 
}?no%?Iedge of r e p a i r i n g e n s r s i 

•K -̂  



1. 

pi;v--'^-^fi^^'\^:fJpi^%:^jt!-'^i^^'''^^^ tiM'CCi*^:'?*?;?*^.^: ^ ^ P B f Q S B P e ? i i3Si*Y'^«:3?i™'»*«™"'3r',.»&T~^""*'"^' 

18 

T F 3, 

T F 4, 

Mechanics uSxiaXly work independently of each other <. 

Mechanics at gasoline service stations are primarily 
concerned t̂-ith minor repairs and adjustments* 

T F 5e Most auto mechanics learn their trade in a schools 

T F 6. It takes from three to four years to Isesome a reliable 

T F 7o 

T F 8« 

T F 9a 

all -»round raecb̂ niCa 

One of the best ways to becoixie an auto mechanic is 
through an apprenticeships 

Most garages furnish the mechanic with hand tools» 

Experience mechanics mil have under $100 invested 
in tools» 

T F 10* apprentices are usually paid a percentage of the journey-
jaan's rate* 

T F IIo In large shops the mechanic 
t5is job.. 

prepares the cost estimate of 

!i[' F 1 

0? P 13» 

^ knowledge of asitoii^iiie construction and operation is 
preferred when starting a young man in auto mechanics, 

It is often necessary to attesd service schools to learn 
about new features on automobiles. 

T F 14, Shop courses in auto repair are not considered valuable 
in securing jobs. 

Completion 

Directionss Fill in the blank(s) in each statement with the word<fe) 
reguirred to complete the sentence correctly. 

lo h mechanic is usually called upon to 
„ the trouble. 

and 

In iarge shops the pr 
assigns each repair job to a mechanic. 

3«. "Bxe normal y/ork week of the mechanic is 
hours« 

to 

I f there are no apprenticeship councils or organisations in your 
stste,^ you may obtain valuable information from this address; 
• mfi I W I B C I M I P • II ^mmm€ur^ium>w i^j^inwt-w^jH 'HI II i i w i 
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Listing 

Directions; List the items called for in each of the following, 
Select your answers carefully. 

1. Body and fender repairmen are specialists who do: 

(A) . (C) 

(B) 

2. The automoMle mechanic usually makes repairs on 

(A) „.. (D) 

(B) 

(C) 

(E) 
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Assignment 
Sheet No. 2 

Covering 
Units 6-8 

BASIC COMPONENTS OF THE AUTC^OBILE 

The automotive industry* since it is keenly competitive/ is 
highly specialized. It requires of its people a thorough up-to-date 
working knowledge of techniques and specializations. However# before 
specialization can take place, a broad background from which the 
mechanic can select his specialty must be acquired. 

It is important for anyone going into a trade that he learn as 
much as possible about his trade. Unless the student draws ideas 
from many sources, his background will be limited. 

The purpose of this assignment is to provide a brief overview of 
the component parts of an automobile. 

Assignment; 

1. 
2. 

3. 

Read the reference listed below. 
Obtain from several new car dealers literature showing 
the new features on their new models, place them in a 
notebook. 
Answer the questions below and hand in by .̂ 

Reference; 

A. Grouse, Automotive Mechanics, pp. 1-10, 38-48, 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle arooad the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. The engine is usually supported on the frame at three or 
four places. 

T F 2. Shock absorbers are used to restrict spring and \^eel 
movement. 

T F 3. Transmissions in "low gear" position permit the wheels to 
rotate at the same speed as the engine. 

T F 4. The rear wheels of an automobile are turned by two separate 
axles. 

T F 5 The up and down mova.Tient of a piston is called reciprocating 
motion• 

T F 6, The term "stroke" refers to piston movement, 
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T P 7. There are three cams for each piston in the engine, 

T F 8. The letters "BDC" in auto mechanics mean "bottom dead 
center." 

T F 9. The exhaust valve opens betv/een the intake and compression 
strokes. 

T F 10. A pressure of 600 pounds or more per square inch is placed 
on the piston when the piston is forced down by combustion 

T F 11. The flow of power produced is njore continuous as the 
number of cylinders increases. 

T P 12. A vehicle equipped with springs alone will provide a sat­
isfactory ride. 

T F 13. It is necessary for a piston to fit tight to obtain good 
compression• 

T F 14. The terms dErame and chassis refer to the identical part 
of an automobile. 

T F 15. The four strokes of an engine require t\i70 crank shaft 
revolutions. 

T F 16. 

T F 17. 

As the piston moves down the cylinder, the vacuum created 
draws the fuel mixture into the cylinder. 

As a flywheel rotates, it resists any changes that slow 
down or speed up the rotation process. 

T P lo. A valve lifter and a rocker arm perdBorm the same duties. 

T F 19. Pressure in a container is due to molecules in motion. 

Completion 

Directionss Pill in the blank(s) in each statement with the word{s) 
required to complete the sentence correctly. 

1. Because gasoline is burned within its cylinders, the automobile 
engine is usually referred to as a(an) 

engine. 

2. A wrist pin is used to attach the to a 

3. Reciprocating motion is transferred into 
by the connecting rods and crankshaft. 

motion 

4. The two valves in the enclosed end of the cylinder are designed 
so that one permits entrance of the mixture 
and the other the escape of gases. 
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5. The camshaft revolves at 
does* 

the rate the crankshaft 

6. Hie cams on the camshaft raise the valves off their 

7- On the stroke a mixture of and 
vaporized is drawn into the cylinder. 

8. During the compression stroke, the fuel mixture may ^e compressed 
to less than of its original volume. 

9. 'The heavy wheel attached to the crankshaft used to level power 
impulses is the . 

10. Ignition is part of the system of an automobile. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. a?he basic components of the automobile are: 

(A) (C) 

(B) . (D) 

•The accessory systems necessary to furnish the engine the sub­
stances required to operate it ares 

(A) 

(B) _ 

(C) 

(D) 

Four major parts o f a fuel system are: 

(A) (C) _ 

(B) (D) _ 

4. Pour types of springs used on automobiles are: 

(A) ;. (C) 

(B) (D) 

5. The parts that make up the power train ares 

(A) 

(B) 

(C) 

(D) 

(E) 

1 
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6, Cross bracing the frame makes it rigid enough to withstand/ 
while in operation, the following; 

(A) 

(B) 

(C) 

(D) 
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Assignment 
Sheet No. 3 

Covering 
Units 9-10 

SHOP PROCEDURES AND SAFE PRACTICES 

During the early days of the accident prevention movement the 
emphasis was placed on the task of providing proper safeguards for 
structures and machinery. Today# over 73 per cent of the accidents 
surveyed in one study were found to be caused directly by unsafe acts 
of individuals. 

Therefore, always be on the lockout for possible accident situa­
tions in your shop. Develop a habit of observing all safety rules. 
If these rules are well observed by you and your co-workers, many 
accidents can be prevented. 

In this assignment you will have an opportunity to learn some 
of the ways of avoiding accidents through the proper use of tools 
and equipment. Suggestions will also be given on how to cope with 
certain hazards that may arise in the shop. 

Assignment; 

1. 
2. 

3. 

4. 

Read the references listed below. 
In a brief report discuss the procedure you would suggest 
to organise an effective program of safety for an auto 
repair shop. 
A fellow worker is consistently using a tool in the wrong 
manner, i.e., a wrench as a hammer. Discuss the method 
and tact you would suggest to help correct the bad work 
habits he has de?oelcped«« 
Answer the questions and hand in the report (2 or 3) 
prepared by . 

References; 

A. Crouse, Automotive Mechanics, pp. 11-38. 
B. Stockel, Auto Mechanics Fundamentals, Chaper 21. 
C. General Motors Corporation, ABC's of Hand Tools, pp. 3-47 
D. Information sheet No. 1. This manual. 

Questions; 

True-^alse 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Tools should be wiped dry of oil before using them. 

T P 2. The terms bolts, screws, and studs have the same meaning. 

< I 
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T F 

T F 

3. 

4, 

6. 

25 
To facilitate rapid assembly* the tip of the screwdriver 
should be one-half the thickness of the screvj slot. 

To keep a scre^^driver blade from slipping out of a screw 
slot* dress the blade so that the faces taper out from the 
tip. 

Phillips head screwdrivers and screvjs are desirable be­
cause less dov/nward pressure is required driving them. 

When driving with a hammer/ one should not hoi 
to the head. 

it close 

T F 7. Pliers have been developed to such an extent that they are 
gradually taking over the work done by various sorts of 
wrenches• 

T F 8. 

T F 9. 

T F 10. 

I-Then chipping a piece held in a vise, one should chip 
toward the stationary vise jaw. 

File teeth are designed to cut only on the forward stroke. 

The teeth of a hacksaw blade should point toward the front 
of the frame. 

T F 11, The pressure should be applied on both the forward and 
backward strokes when using a hacksaw. 

T F 12. A micrometer is a device for taking precision measurements 

Completion 

Directionss Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The tool used for cutting internal threads is called a 

2. The tool used for catting external threads is called a 

3. A measuring device for use in setting tappets is a 

4. 

5. 

6. 

One of the first tools developed by man was the 

Painful bums may be reduced/ if one does not wear 
\^en working around batteries or starting motors, 

Loose hammer heads are dangerous because they may ___^ 
and cause an accident. 

7. The size of a wrench is specified by the distance across the 
of the nut or bolt head it is to be used on. 
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T F 5. 

T F 6. 

T F 7. 

Of F 8 . 

T F 9 . 

T F 10. 

T F 11. 

T F 12. 

T F 13. 

T F 14. 

T F 15. 

1! F 16. 

T F 17. 

Ignition takes place as *-"he pistcm nears "BDC". 

Slant type engines are placed 30 degrees to one side to 
allow lower hoed lines. 

IZiB "fins" on a two cycle engine provide for a large 
radiating surface in cooling. 

A two cycle engine produces a power stroke oia each 
crankshaft revolution. 

A free piston engine operates like a diesel i^ngine. 

n̂he wonkel engine has three power cycles for eacih 
revolution. 

55ie two cycle engine has one valve and one exhaust part-

Cin^rdssion ratio is cxrc^ared to the distance a pistcn 
moves. 

55ie exhaust valve c^^ns %^en the piston reaches the 
hottOHE of the firing stroke. 

A cam on the camshaft "tisBes" the valves. 

A fly^&eel will cause an engine to run more smoothly. 

Four stroke engines# regardless of size operate on the 
same principles. 

Manufactures of V-8 engines designate the engine firing 
sequence in nui^rlcal order of 1 through 8. 

Completion 

Directioi^s Fill in the blazik(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Engines in the American passenger cars have usually __» 
# or cylinders. 

2. ifhe fuel used in a diesel is ignited hy 
from the compression of • 

resultiug 

3. iSiB radial engine is used largely with 
cooled. 

4. The Chevrolet Corvair uses a 

and is 

engine, 

two timing gears are called the 
gear. 

gear and the 

Gasolines are measured in q[uality rat ings ca l l ed 
the Tiigher the rat ing number, the bet ter the 
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Eie engine that i s i ju i l t more r ig id permits i i i^jer 
.—- and -adltai l^ss 
d i f f l c a l t y frcia 
or cranksliaft. 

or 

8 . 'B^. X liead engine i s the saii^ as the 
enciine. 

o f i f i e lb"'f<ry^ 

Tslije 

9 . A s i n g l e actuates a i l -val-î es regazdlsss ©±* 
arrangerrent. 

10. 'TDC' and "SX!" refer to a of the pj^tnn. 

11 . A fue l represented by IPG used for sons ims and tmx^ =̂wp-yT?=̂  
i s the abbreviated forsa o f ^ ^ ^ _ _ ^ 

12. ^Sie parts o f a valve s y s t s s i n t h e i r proper pos i t ion iB̂ rm a 

13. ^Ss on the timing gears help to line x5> ifhe 
if it is rsisoŝ d. 

14. A rc^jovable top for a cyl inder block i s ca l l ed a 

15. S ie oEioant of clearance used i^en s e t t i n g iiydranlic H x t s i s iis 

Lis t ing 

Directions; List the i=^as called :&3r in eac3i of 15ie fglloseinga 
Select your answers carefully-

1. ^he characteristics of a good automotive engine fael axes 

(A) (D) 

is} (E) 

(C) (F) 

2 . "Siree types o f valve arrangements used in autamotiT^ j=^giTt?^ a i s : 

CA) _ _ . (C) 

CB) _ _ ^ 
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3 . Tffrgfc S s s s a w ^ s to c l=£S3. :^ imtsr r i s i . eaniSaisticEii 2I2i3£ 

((^)) CHl 

Ce) 

(W 
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A gasket is placed between the cylinder block and cylinder 
head to prevent leakage. 

The intake manifold is essentially a tube used for carry­
ing the fuel-air mixture from the carburetor to the 
engine cylinders, 

The intake manifold is attached to the cylinder head in 
an L-head type engine. 

Crankshafts have drilled oil passages through which oil can 
flow from the main bearings to the connecting rod bearings. 

The journals of a crankshaft generally are fitted with 
counterweights. 

Vibration dampeners are used in an attempt to control 
torsional vibration. 

Oil is carried to bearings by the friction of a rotating 
journal. 

A journal must be smaller in diameter than its corresponding 
bearing. 

Main bearings for crankshafts are frequently made of brass. 

A large oil clearance is desired in a bearing for more 
throw off. 

A bearing back is usually made of steel. 

There are three different methods of attaching a con­
necting rod to a piston. 

The crankshaft end of a connecting rod is attached by 
means of a wrist pin. 

Vibrations are likely to occur if the connecting rods are 
not matched in sets. 

Piston slap is caused by having too much clearance betwee;i 
the piston and cylinder wall. 

The heads of some pistons have a rather complex curved 
surface to aid in obtaining better combustion of the 
fuel mixture. 

T P 21. The intake and exhaust valves are operated by the cam­
shaft. 

T P 22. An attempt is made to create as many "hot spots" as 
possible within the engine* to insure complete combustion 
of the fuel mixture. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

F 8 . 

F 9 . 

F 1 0 . 

P 1 1 . 

P 1 2 . 

P 1 3 . 

P 1 4 . 

F 1 5 . 

F 1 6 . 

F 1 7 . 

P 1 8 . 

F 1 9 . 

P 2 0 . 

T P 23. A special steel insert ring is used for the intake valve. 
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T P 24* The clearance on a hydraulic valve lifer is; zero. 

T F 25* The dimensions of a cylinder wall must be kept extremely 
accurate. 

T P 26. 

T F 27. 

T P 28; 

T P 29. 

T P 30. 

T P 31e 

The piston produces a vacuum to draw a fuel charge into 
the cylinder. 

A cast iron piston expands more than an aluminum piston. 

The ring gap of a piston ring closes as the piston gets 
hot. 

Compression rings are used to prevent cylinder leakage. 

The oil ring is used to scrape oil from the cylinder wall. 

The purpose of the holes in a timing' sprocket are for 
balance. 

T P 32. The angle of the valve and the valve seat may vary one 
degree. 

T P 33. Valves are closed through the cam rotation and springs. 

T P 34. Mechanical valve lifters are adjustable. 

T P 35. Valve rotation increases valve life. 

T P 36. Valve timing angles are the same for most engines. 

T P 37. A gasket will adapt itself to expansion and contraction. 

Completion 

fiirectiqns; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. One type of gasket consists of two thin sheets of copper with 
—«-_^ between them. 

2, Counterweights are used on crankshafts to reduce 

3. Plow of engine power is smoothed out by using a 
on the rear end of the crankshaft. 

4. It is not always necessary to remove the crankshaft when 
replacing bearngs because they are so 
made. 

5. The connecting rod is attached to the piston by means of a 
or ^ pin. 
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6. The oil hole in the connecting rod is used to lubricate the 

The upper -jnd of a connecting rod is mounted to thB 
while the lower end is attached to a on the 

8. Engine vibration is reduced by having the connecting rods 
carefully _ . 

9. The expression used to describe the escape of burned gases 
from the piston chamber to the crankcase is . 

10. The rings located on the upper end of the piston are called 
—.̂  rings. 

11. The lower portion of the piston is called a 

12. A common device used to convert rotating motion into linear 
motion is called a . 

13. The most generally used valve used in engines is known as the 
^.^ or valve. 

14. To COO-. valves in heavy duty engines, a -̂
valve may be used. 

15. Special heat resistant insert rings are often used for the 
-«». valve seats. 

16. The type of valve that is rotated by engine vibration is known 
as the 

17. The hydraulic valve lifter functions using 
the 

from 

18. 

19. 

20. 

The complete .̂ycle of valve timing requires a 
spiral. 

degree 

rotator causes the valve to turn a few 
degrees when the engine is in operation 

The valve assembly is held in place through the use of a 
and 

21. A piston that is slightly oval in shape when cold is called a 
- piston. 

22. Engine blocks are usually cast from either 
or . 

23. The cut end of a piston ring is knov/n as the 

24. Cylinder sleeves are of the 
type. 

type and the 
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5 . ^Sie t : me required for a complete valve service job on a six-
cylinc.er^ overnead-valve engine i s approximately 

6 . 

7-
tf^aiage • 

8. 

9, 

l a . 

11. 

12. 

13. 

14. 

^ i v e - t a p p e t clearance i s measured '̂ Tith a 

^ 1 ^ clearance on an i>bead engine may be measured a f t e r iihB 

engine biock have been removed. 

5 2 n S S b o r - "^^^^^^^'"^^^ dian^ter may be measured « i t h a 

S e ^ i S o ' ^ i . ^ ^ ? ? ^""^^ ^^^ ^^^^y cracked, p i t t e d , or burned, tne vaj-ves should be ^ . 

^ ^ " ^ ^ ^ 5 ^- ^ ^^ servic ing valves a f t e r they have been r ^ o v e d 
from c=n engine i s t o r^iKJve the fj:cM th^. 

S ^ S r S n ^ ^ ^^ covered with masking tape to pre^nt their 
" ^^ — during the grinding of valves. 

Servicing camshafts includes chec-ina for cam 
end ror shaf t " 

Cainshafts may be s t ra ightened is^ n^ans of a 

T!? 

15. 

17. 

18, 

S ° s g S y ; L g ? ^ : f ^ r ^ " " ^ ° ° " ^ ^ ^ ^ * ^ c r an l^ I^ f t , 

P ? I t o S 3 n S ' ' ^^^""^^^ bores to avoid damage to plston3 or* ""' 

connecting rods may fce res tored t o proper a l i ^ joea t with a 
. bar. 

S l ? ^ S T l ^ ^ t i S'^ ^^^ ̂ ^^^ ^ precision insert bearing -L on a crankshaft are apt to cause it to __^ ^ 
• . and scon f a i l . ~" " 

S S ^ S t ^ r e " ^ ^ ' ' ' ' " ""̂ "̂ ^ ^^^ "^^^ ^ advantage for cylinder 

2 f r l ^ ^ 1 S n S i ^ ^ ^ ? , ^ L ' ' ? ^ ' ^ ' ' ^ ^ ^ ^ journals and the main ^ a r ^ g s snoula usual ly be less than of an inch. 

I S . ISie 
K f S ple^nf ^ """' "* "̂ ^ ^^^ ^ ^ =̂̂ =̂9 °f = =^-'*-Shaft i s t o prevent 
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Idsiiipq 

^ e c t i o ^ i s s l i s t t h e i t e o s c a l l e d f o r i n each o f ifhe followiBrT 
S e l e c t y e a r answers c a r e f u l l y . xijj_uuwazig. 

1 . Seven causes o f b e a r i n g f a i l u r e a r e s 

(B) 

(3) _ 

(B) 

(F) 

(G) 

2 , T^pss of valve trouble inc lade : 

( ^ ) .. 

CB) _ _ _ _ , 

(C) 

(B) 
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Ma.tphitig: 

Directions: In the left hand column is a list of items. 'The right 
hand column contains descriptive phrases or synonymous terms. 
Match tlie descriptions to the terms by placing the letter of the 
description in the blank at the left of tlrie appropriate term. 

1. Smoky exhaust 

2. Engine noisy 

3. Engine backfires 

4. Engine will not turn 
over 

5* Engine overheats 

6. Rough idle 

7. Low oil pressure 

A. Excessive oil comsumption 

B. Lack of water 

C. Ignition timing off 

D. Worn engine bearings 

E. Valve and tappet 

F. Vapor lock 

G. Carburetor idle adjustment 

H. Run dô vn battery 

I. Automatic choke stuck 

Listing 

^^rections; List the items called for in each of the following, 
select your answers carefully. 

1. The three classes of engine friction are: 

(A) (c) 

(B) 

2* Engine horsepower may be classified according to the following 
three headings: 

(A) 

(B) 

(C) 

3, The energy loss of a fuel is distributed over the following items 

(A) (C) 

(B) (D) 
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Assignment 
Sheet NO. 8, 

Covering 
Units 70-97 

FUEL SYSTEMS AND SERVICE 

The fuel system is designed to furnish the engine with fuel. It* 
is transferred from the fuel tank to the engine cylinders where it 
is ignited to furnish pov/er to run the automobile. 

There are certain adjustments and checks that the auto mechanic 
should be able to make on the various parts of fuel systems. It is 
important to have a knowledge of fuel systems so that one will be 
able to diagnose and correct troubles that may arise. 

In thB assignment you will have an opportunity to study about 
the principles, functions, and the servicing of vardoas parts of 
fuel systems. 

Assicrnmsnt; 
•1 

ii Read the references listed below. 
2. Make a pencil drawing or sketch of a simplified fuel system 

on a sheet of 8 1/2 x 11 paper. Label the main parts. On 
another sheet of 8 1/2 x 11 paper, explain in 200 words 
or loss how a carburetor works. 

3. Answer the questions below and turn in this assignment 
by . 

References; 

A. Grouse, Automotive Mechanics, pp» 127-172, 333-342, 
B. Stocket,. Auto Mechanics# Fundamentals, Chapter 6. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "P." 

T P 1. The fuel tank should be kept near full to reduce water 
condensation within the tank. 

T P 2. The bimetal-thermostat fuel gauge is of the hydrostatic 
type. 

T P 3. The rocker arm of a fuel pump is operated by the camshaft, 

T P 4. Modern fuel systems use a fuel pump that creates a vacuum 
to draw the fuel from tlie tank. 

T P 5. The diaphragm in a fuel pump must remain absolutely rigid 
to give the best service• 
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T P 6. A combination fiiel and vacuum pump offers the advantage 
of more uniform wind shield-wiper operation. 

T F 7. 

T P 

T F 

8. 

9. 

T P 10. 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

1 1 . 

1 2 . 

13* 

1 4 . 

1 5 . 

1 6 . 

T P 17. 

A richer fuel mixture is required for initial warm-up of 
an engine than for operating at intermediate speeds. 

The fuel nozzle of a carburetor does not feed any oaiso-
iine during operation with a closed or only slightly opened 
throttle. 

The idle port of a carburetor is located between the 
venturi and throttle valve. 

Vacuum producad by the engine# pulls gasoline through the 
low-speed port of a carburetor only when the throttle 
valve is closed. 

The opening of a low-speed port of a carburetor may be 
regulated by the throttle valve. 

If a very rich fuel mixture is placed in the cylinders, 
flooding is likely to occur. 

Gasoline for the high-speed circuit in a carburetor is 
supplied through the fuel nozzle. 

An accelerator-pump system is used to provide extra 
fuel for quick powerful acceleration. 

The choke is opened when an engine is being started. 

The choke is a type of butterfly valve that is used to 
regulate the amount of air that goes through the air horn. 

A bimetal thermostatic spring and a vacuum piston are 
linked togetlier to control the operation of an automatic 
choke. 

T P 18. 

T P 19. 

T P 20. 

The bimetal thermostatic spring in the automatic choke JLs 
operated by engine hecit. 

The automatic choke may go into operation at any time afteif 
the engine has been warmed up. 

Air bleeds are utilized in the high-speed circuit of many 
carburetors to facilitate better combustion. 

T P 21. The volatility of a liquid decreases as the boiling 
temperature decreases. 

T P 22. Tlie anti-knock value of gasoline will be increased as its 
octane rating goes up. 
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T F 20. 

T F 21. 

T F 22. 

T F 23. 

T F 24. 

15 F 25. 

T F 26. 

T F 27. 

T F 28. 

•X F 29. 

T F 30. 

53 

A sniiti-grade oil has a liigh viscostiy index {S. ^ - E.). 

iln oil with a rating of S,il«B. 10 is an v;inter grade oi l . 

•Ehe Eiain difference "hot^&zn s-jEssr and ^nter <grade oils 
is the tesiperatsire at ^fhlch the oils are tesisd. 

^n. oil filter that is hot tt? touch is fonctioning pro^riy. 

Oil relief -^Ives are adjusted as the engine gets older. 

Oil filters tend t2> slisiinate the need fOT oil changes. 

j5ie length of tisi^ hst^en oil changes should be based 
priinarily on ssileage. 

I5ie Snsrican PetroleuEi Institafce has tso basic oil 
classificaticsss, winter and snnsrer* for gasoline engines. 

^n oil tha-t tseets S. ^ . E. reqtoir^sents for both h i ^ and 
lew tSEperatnre reqoiresrents i s S . ^ . 2 . lOW- 30. 

*2tL& par pose of an oil pan baffle is to prei^nt sloshing. 

SEE 11 one cylinder engines use the splash type oil sys t^ . 

Coaipletion 

Directions; Fill in the blank(s) in each stai 
rec^lred to cos^lete the sentence correctly. 

it with t^ word(s) 

1, viscosity refers to the tendency of oi l to resist 

Z. "She tsv^ of oil ventilation used on the crahkcase to help in 
saioĝ  control i s . _. 

3. Oil is lost SrosE the engine in different ways. 

4. A gear ptaĉ  is cosssonly used in the 
type of engine lubricating system, 

5, A is used on the pres-
sxire feed type of engine lubricaticm systea to prevent excessive 
oil pressure build up. 

6. The type of oil pressure indicator iiiat uses a hollow bourdon 
tube ±s called the 

7. ISie oil pressure indicator reveals the oil pressure in the 

8. Some cars use a light to indicate 
in the oil system. 



mmmimsimmmmmmmfmim mmmmmmmmmmmmmnKmiimmmmimm 

54 

3. ^ e device used to indicate the level of oil in t±e snmp is ̂fcnnwn 
3 S 

10. 
get l ier and produce wear. 

i s the teisn used vsien tx?o o b j e c t s xuh tzr-

L i S t i n c ? 

Directionsz List the it^as oiled for in each of I2ie following-
Select your answers carefully. 

1- flis things a good lubricating oil shoald do for an engine arer 

(B) 

(C) 

(D) 

(E) 

(F) 

2. Of the many additives used in oil i^sB chief ones xised todsy 

(S) (E) 

(B> 

CO 

CD) 

(F) 

(G) 

(H) 

3 . ®ie ^jur T?ain jobs l i i a t a goc^ o i l innst do are; 

Ĉ > . (C) 

(B) 

4 . l o s t the main types o f engine l i shr icat ion. 

(B> 

(C) 

CD) 

3 » Two Es in f a c t o r s t h a t a f f e c t o i l consumption ares 

Ĉ > (B) 

6 . Two fr/^s o f o i l f i l l e r s a r e : 

CA) (B) 

TwD genera l t3fpes o f o i l - p r e s s u r e i n d i c a t o r s t h a t are xu^ed 

Ĉ > „ _ _ _ _ _ _ (B) 
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T P 5. 

T P 6. 

T F 7. 

T P 8. 

T P 9. 

T P 10. 

T F 11. 

T P 12. 

T F 13. 

T F 14. 

T F 15. 

T P 16. 

T P 17. 

T P 18. 

T P 19. 

T F 20. 

T P 21, 

T P 22. 

T P 23. 
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A water pump is used on a forced circulation cooling 
system. 

Most of the water pumps now used are of the diaphragm 
types. 

Most internal combustion engine water pumps are electric­
ally operated. 

A shroud is used on some engine fans to increase their 
efficiency. 

Air is used to cool the water as it flov/s through the 
radiator of a liquid-cooled engine. 

The valve of a thermostat usually is opened at tem­
peratures above 162 P. 

A thermostat is used to enable an engine to reach operating 
temperature quickly. 

A thermostat is needed more to cool an engine than to 
provide a constant temperature in the engine. 

The thermostatic valve begins to close when the engine's 
operating temperature is nearly reached. 

Xfater that freezes in a radiator may cause it to burst. 

A vapor pressure type of temperature indicator system is 
based upon the action of a bourdon tube. 

Rust and scale that have formed in an engine's cooling 
system may cause it to overheat-

Exhaust gas leakage into an engine's cooling system may 
be caused by a defective cylinder head gasket* 

There are three methods of accurately testing the action 
of an engine's water pump. 

A clogged radiator may cause an engine to be slow in 
warming up. 

Radiator water passages should be reverse flushed 
occasionally to insure most effective operation. 

The fan becomes less important to an engine's cooling 
system as the speed of an automobile increases. 

If the circulation within a cooling system were to stop 
completely, dead spots would form. 

Pins on air-cooled engine cylinders are primarily for 
looks. 
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Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The metal shield placed around a fan to prevent air recirculation 
is called a . 

2. The oil film on an enginefs cylinder walls will lose its lubri­
cating properties/ if the temperature of tlie cylinder wall is in 
excess of degrees. 

3. The device used to cool valve seats and guides is called a 
tube. 

4. The part within a water pump that forces the water through the 
cooling system is known as the • 

5. A hose is used to connect the inlet of the water pump to the 
of the radiator. 

6. An engine's cooling system is improved by having a 
create a greater draft of air through the radiator. 

7. 

8. 

9. 

10. 

Pan belts are usually of type 

Tlie water in a radiator that is operating properly should be at 
a temperature at the top than it is at the bottom. 

The device used to reduce the temperature at which the water will 
boil is called a radiator _^ cap. 

The temperature may be checked at which the valve of a thermostat 
will open or close by varying the temperature of the 
in which it is suspended. 

11. A car engine should be before 
t e s t ing a radiator for cold spots with one's hand. 

12. Cold spots in the radiator of a car that has been wairmed up 
indicates s e c t i o n s . 

13. Exhaust gas leakage into an engine's cooling system w i l l cause a 
harmful solut ion to form. 

14. The instrument used to measure the spec i f i c -grav i ty of a l iquid 
i s ca l l ed a (an) __^ • 

15. Radiator a ir passages should be cleaned with 
to remove d i r t accumulation. 

16. The part that should be removed from an engine's cool ing system 
before flushing i s ca l led a • 



59 

17 

18. 

19. 

An accurate metliod of checking a radiator for leaks includes 
draining, removing/ and then suhaierging the coil in 

A series of fins or ribs is generally used on the 
cooled i^^e of cylinder. 

The control unit that operates the temperature gauge on the 
instrument panel is generally fastened into the water 
of the automobile engine. 

2 0 . Ethylene g l y c o l base a n t i f r e e z e s have a 
p o i n t than a l c o h o l base a n t i f r e e z e s . 

Iti s t i n g 

Ix j i l ing 

D i r e c t i o n s : l a s t the i tems c a l l e d for i n each o f the f o l l o w i n g . 
S e l e c t your answers c a r e f u l l y . 

1 . Two general tyipes o f c o o l i n g systems used on i n t e r n a l combustion 
engines a r e : 

CA) (B) 

2 . a?BO main types o f r a d i a t o r s a r e : 

m (B) 
3. The most common bases used for antifreezes are: 

(^). (B) 

4. The general types of temperature indicators are: 

(A) (B) 

5. Five factors relating to an engine's cooling system that may 
cause it to overheat are: 

(A). 

(B). 

(D) 

(E) 
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Assignment 
Sheet Hb. 12 

Covering 
Uni t s 149-167 

TBS ELECTRJGî L SYSSUi — iG^TITiaS î HD LIGBTIHG 

A feowledge of the s t roct t i rej- cosiposltloat anrangement and 
c o r r e c t a c t i o n of t he ccHijKJsent r ^ r t s of an igni t icss systssa enables 
tiie mechanic t o a r r i v e a t t he csiise o f maiftmctions and t o p r e s c r i i e 
2 r s n e c ^ , 

'She ab i i i tv" t o r ead w i r ing diagrams aiKi t r a c e o a t e l e c t r i c a l -
d e f e c t s i s inffiortant t o t he success of t he auto i recbanic . 

In th i s a s s i g n s s n t r you w i l l have oj^ior tani ty i^o tecon^ 
sasuslntBd w i th t h e i g n i t i o n and l i g h t i n g as p a r t of t he aiato— 
mobile e l e c t r i c a l systaiij." 

j^gJonEnentr 

1- Read the r e f e r e n c e s l i s t e d below. 
2 . Sketch a t y p i c a l i gn i t i cm c i r c u i t * with iSie a id o f 

colored p e n c i l s ident i fv ' the h igh vol tage and law 
vo l t age s y s t s i ^ . 

3 . Draw a w i r i n g diagrani o f an i g n i t i o n c o i l aiid co lo r 
code t he pr is iary and secondary windings . 

4 - i^iswer t h e q u e s t i o n s heiow and t u rn i n t h i s a s s i g n s e n t 
^ • 

Re:fes:egi<ss ; 

S . Croose, iltitossbtive Mechanics, p p . 233-247, 384-390. 
B. S t o c k e l , ^QLto Mechanics FundaiaenislSj. Chapisr 3 a i ^ 

Chapter 19 , p p . 33 , 3 3 . 

Quest"? ons ; 

^grue-False 

Di rec t ions = "She fbllcwingstatesEents a r e e i t h e r t r u e o r f a l se . 
•Sae s t a te i sen t i s truer draw a c i r c l e around t he l e t t e r "T." 
±s :feise, draw a c i r c l e around the l e t t e r " F . " 

. If 
If it 

T F 1. Every cylinder is fired during one complete revolution of 
tiie distrihutor lareaker cam. 

T F 2. Spark advance mechanisES are used to gii^ the fuel a 
shorter tisie to 'tmm at M.di speeds. 

T F 3. 

5f p 4, 

Battery voltage EEust te stepped up to cause the current 
to juBip the spark plug gap. 

It is possilsle to induce a current intao a wire 
conductor of electricity hy seans of magnet. 

t is a 

T F 5. Self-induction is not possible in an ignition coil. 
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T F 6. *i!he strength of an electrcaisgnet -will increase 3S ils 
number of coils of wire and the amount of current flomz^ 
throGch tnss incr^ses. 

T F ?• 

1= F 8< 

15ie priEsry c o i l of an ignit ion co i l i s -wirea directly 
to the spark plugs, 

Sie corrent Irosi the ia t tery flos^s throagh -Sse confeisecr 
%ii£n the c^mtact points of the ignit ion distrihaizar srs 
o i2en . 

T F 9 . In a tzransistorized systsn of igni t ion, points are 
necessary to hreak the c o i l prianary c i rcu i t . 

T F 10. Lon^r "cam daell" in an ignit ion system resn l i s ±n 3 
hotter spark. 

T F 11. 5 strohe l i ^ t i s nsed to t iae an engine. 

T F 12. In order to tssm a leazaer fuel mixture, some spstk p l n ^ 
ha-̂ e a sr^clal I jo i l t - i s r e s i s t o r . 

T F 13. 5 res istor in ths c o i l prisiarY c ircu i t protects i±e 
contact points . 

T F 14. & relay switm i s s a g n e t i o l l y oi^rated. 

T F 15. Sparks created ±n each cylinder mast he tined 
earl ier a t high engine sj^eds. 

T F 16. h halast res is tor in a primary c ircn i t operate?^ s t a 
constant t^E^seratare. 

T F 17. B ^ t s p e ^ ping has a short iasnlator^ t ip i 

T F 18. S spark plcg ^^ich i s too hot for the engine wsy ^cusss 
prs-igiiition .-

T F 19. 

T F 20. 

T F 21. 

Magneto action dez^nds on a rotating magnet to prodQcs 
e l e c t r i c i t y for a spark. 

Sealed heass h e a d l i ^ t s are a ir t i ^ t and xjeed only 
aioisg for adjustsent 

.S ftzse has a liard stseel s tr ip of metal that melts n ŝen 
o^srheated. 

T F 22. 5he teaperatnre of a spark plug i s determind -Qirsjnrpi 
i±e distance i^bB heat s a s t travel . 
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Assignment 
Sheet No. 13. 

Covering 
Units 16.8-.177 

ELECTRICAL SYSTEM SERVICE 

Since the genrator does not include a means of self-regulation 
or distribution for its output, a device called a regulator is pro­
vided for this purpose, usually a regulator has more than a single 
unit involved as components, for example, a typical regulator may 
have means to regulate current, voltage, or simply a cutout device. 

To better understand the functions of this part of the system 
and to provide adequate service, a working knowledge of electricity 
is needed. 

In this assignment, you will learn some of tlie methods and equip­
ment used in regulating, testing, and servicing an automobile elec­
trical system. 

Assignment; 

1. 
2. 

3. 

4. 

Read the reference listed below. 
Examine a regulator for the control of current obtained 
from both AC and DC generators. With the aid of a 
sketch and colored pencils, distinguish the compo­
nents by color coding. 
Write a short paper discussing what you would test a regulator 
for and how malfunctions could be corrected occuring in 
each unit. 
Answer the questions below and turn in this assignment 
l5y . 

Reference; 

A. Crouse, Automotive Mechanics, pp. 221-232, 371-383. 

Questions; 

True-False 

Direct ions; The following statements are e i ther true or f a l s e , i f 
the statement i s true, draw a c i r c l e around the l e t t e r "T." I f i t 
i s f a l s e , draw a c i r c l e around the l e t t e r "F." 

T F 

T F 

1. 

2. 

T F 3. 

T F 

T F 

4. 

5. 

A temperature compensator is a feature of most voltage 
regulators. 

A vibrating contact regulator is used for AC generator 
regulation. 

vrhen generated voltage reaches the valve set in a 
regulator, the points close. 

A fully transistorized regulator has no moving parts. 

The same tests are used on AC regulators as DC regulators 

http://16.8-.177
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T P 

T P 

Grounding the generator field circuit on some regulators 
may cause the points to burn. 

The generator must bo polarized after any regulator tests 
on D. C. componentso 

T F 8. Generators may be operated on an open circuit. 

T F 9, Heat does not affect a diode. 

T P 10, Excessive belt tension on a generator will cause bearing 
wear. 

T P 11 o Solvents should be kept av/ay from generator windings. 

completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The first two components to check for electrical trouiriv? in an 
automobile are the and . 

2. The purpose of the voltage regulator is to keep circuit voltage 
from exceeding a safe . 

3. As the current passing through the cLrcuii: reaches a predeter­
mined value, the regulator causes a to become 
part of the current load. 

4. The two meters used to check the cutout relay ere 
and 

5. Brushes in an AC generator are of the type 

6. When it becomes necessary to replace field windings in a 
generator a screw driver and spreader Is 
used. 

Listmcr 

Pî §ctions,: List the items called for in each of the following. 
Select your answers carefully. 

1. Typical generator service may fall into one of the following 
three categories. 

2 . 

3 . 

(A) (B) (C) 

The t h r e e m.ain components of a DC r egu l a to r a r e ; 

(A) (C) . 

(B) 

The three terminals on a DC regulator represent leads to the: 

(A) (B) (C) 
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Assignment 
Sheet No. 14 

Covering -
Units 178-100 

CLUTCHES Am> CLUTCH SERVICE 

In its simplest analogy the operation of a clutch may best be 
illustrated by placing your fcvo hands firmly together and rotating 
the right hand. Notice how the left hand follov/s the movement* 
NOW/ separate your hands by at least one inch (as happens when the 
clutch pedal is depressed) and rotate your right hand again. Observe 
that there is no follow movement by the left hand. This is the 
action of a clutch. 

Clutch slipping may be similarily demonstrated by placing a layer 
of grease on each hand. As you turn the right hand there is a little 
slippage. The more resistance given, the greater the slippage. 

a?his assignment will give you an opportunity to become acgtiainted 
with various types of clutches used in the automobile* as well as 
their operating functions. 

Assignment: 

1. Read the references listed below. 
2. Prepare a progress chec3c list to be used when adjisting 

a clutch. 
3. Anŝ -zer the questions belo\7 and turn in this assignment 

by . 

References; 

A. Crouse, Automotive Mechanics * pp. 391-405. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 9. 

Questions; 
True-FaIse 

Directions; The follox̂ ing statements are either true or false. If 
the statement is true, draw a circle around the letter nm n I f i t i s 
fa lse , drav7 a c ircle around the le t ter "F. fi 

T F 1. The clutch is a device used to couple and uncouple the 
engine from the transmission. 

T F 2. Shifting of gears is facilitated by means of a clutch. 

T F 3. Clutch operation is dependent upon friction. 

T P 4. The flywheel and pressure plate will operate independently 
of each other when the clutch is disengaged. 

T F 5. Cushioning devices used on clutches consist in part of a 
series of coil springs. 
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•̂  W i i3- ^ nff->̂ -!̂ i=,n.nĝ f7;sQ f 3 l:i'i^r7na:l~iZ. ied.ifL a CT^^sa rxfertlnCT. 

gM-WW I— '*!'• 

Y F 1 5 -

•s:^?^7r. 

:!i>-rwi ^stsn 

gezTSJ^st: 

^ F lSt» l E s iisyse (sr liiSL -^rJCT o i ^ ^ a ^ a r s o ^siLsfem ais 
LSS ^ s s t s s u 

35 5= I :F, 
s a n e s s r :g:^£:^'frg'~'^ a L l s^sfeSs, 

s ^s^ssrt^aU-S^ Ifeie 

•̂  S' I S - ^ <g!2r2 2^s^s2 i i r 1S5 ta&^ 3 123 # mssiss rr:^ 
^^.isS^^^iii.? SfFTlfniS U^*<=r;,7l3X... "ULiS^S. 

Ciiss:slatd235i 

grr-Sffrrry-s yj?!"^ J l 2 IZE I l J a n ^ ^ S XIIE. 

53. tsB <E2anc>i!ats lS:s s ryg:^ 

2L S l i a r S a S r C ĝCLIZC tt^;^ 15^3332. ^ S | 

S2SS c::̂  isss^ iiiys^s, rrna car 

^ o ^ 

^ 
mmlJ-g: z= ^rsr^izis^sr ir? ^Elacfe cs^aES isEttlssECIt a ^ a r 

"t3 tr2L"̂ Es a wTKaggr 

4 , 221 2Ets rfr{= 5 : ^ = ^ gsez" csi-l. 
ifessii l ^ ^ ± a ^ Gsstt •SSaa s u s s crz: a ••• .r-r̂ fia^^T^^gr̂ nr-



isf^^^mmammmi^mmmmmmmmmmmm 

n 

5. 

6. 

7. 

a. 

•Sie t&jo ccnipoaents o f an o"^?erdrive a re the 
and tke ^ "" 

15ie t rans ia lss ion provides a rceans of varying the 
liet&reeR the engine and the r e a r -Kheeis. 

"She c r c sk s h a f t s skes ahont twelve r evo lu t ions f-oi: eacla taaoa 
of t5ie r e a r T*^eel i n g e a r . 

Sn engine prodiices 100 poonds f o o t . î5ie to rqae exer ted a t 
each ihmeel of a 10 t o 1 pcKafer t r a i n r a t i o ^ 1 1 t& 
t o r q a e . 

9 . <S fcjor speed t ransmiss ion w i l l 'hsM^ 
ferward. 

I^stincF 

gears 

^^^^^^^Q^^= l o s t t he i tems c a l l e d for i n each of the ^ i lo sadng . 
S e l e c t your answers c a r e f d l l y , 

i— *l3i£ aiain p a r t s i i i a t soke up an overdr ive p l a n e t a r y gear system 
are* 

(C) 

2. 'me f3iiir gear ratios of a three speed taansmission with o^^r-
drive are: 

CB) 

(C) 

(D) 

ISie t i i ree d r i v e s t a g e s of an overdr ive s^-feni are; 

(^> - (C) 

(B) 
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5Sie autcciatic fcransaisslcsi I s operated 1>Y x l u i d conpl i r^- 1&^3& 
p r i n c i p l e s i n t h s s s e l v e s , are not: c o a p l l c a t s d . 'BO^^BITBTJ an naSer— 
stai iding or 'rh^-^r- appl icat io j i r e q u i r e s coissideralale stxidy. TCzsrs— 
ssissiOQ des ign i s iindergi>ing ccHislsni: dhauge i^iich reqEirss i33B 
iseciiaiiic t o keep u p - t o - d i t e . ^n insderstanding ox i5ie i s s i c prxDrdpUss 
i s a l s o l a t e i y e s s e n t i a l i e S o r e e s i s i i s i \ ^ work can l e landertaten^im 
any aatziBatic trans ia i ss io . i3 . S i i s i s u s u a l l y done l3y a spBrii=^1i?^'» 

Trt iss is ass igmsent yen w i l l l earn tihe I s s i c p r i n c i p l e s ac^ snnE: 
o f ttie TsetisGds o f applicat-lcm Wnicsi c h a r a c t e r i s e many t;^*^ ©x 
transss iss ions • 

-SssiqggLent; 

1» Read tsie re:ferences l i s i s d tBlav» 
2* Siss%§er tiie qoesticHis I s l o w and txom i n tfhis Bssignnent 

References z 

hm Crosse# ^nfcogsoti^ce lfec5Kmics# p p . 4 4 8 - 5 0 1 , 
B» Stgg^elg jliiito HgK r̂̂ ^nics ?i3nd=>?T>en-talS;r C5iapt2 12: 

CksestJgHssr 

5 t i2e-Ea iS\ 

D i r e c t i o n s r ^ e fbllc^fing statssaents are eiiSaer t r a e or T?tl?yp» 3 2 
tfee s t a t ^ ^ n t : i s truer draw a c i r c l e around i5ie l e t t e r * T . " lEf i * 
i s ^ I s e , draw a c i r c l e around the l e t t e r "^*s" 

T F 1 . -Sntcsat ic t r a n ^ s i s s i o n s lase f l n i d coupl ing i n r s s xarm 
or another for power f l o w . 

T F 2 . O i l i s i2S6d a» the coupl ing f l u i d t o .increase e f S i c i e z i i ^ . 

T F 3 . The d r i v i n g and dr iven ^snbers o f the ci,^pl±ng a re 
ai±ached to i32S t ransmiss ion • 

T F 4 . .Ss the d r i v i n g and dr iven ^ssbBrs o f ifhe coc^pling 
a^^roach syncSiroi^ss s j^eds tihe e f f e c t i v e o i l :&3rcs i s 
reduced . 

T F 5 . Extra r o t a r y c^sibers are inc luded i n same t y p ^ ir̂ x ±r=2S— 
Esissions t o i n c r e a s e torque . 

T F S. & Ijrake hand a s s o c i a t e d wiiih an a n t o i i s t i c 
c^ierated isy ii ie use o f a s e r v o . 

L^SH^XD 3 3 
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IT F 77 . 2 B ± ^ ^ 

.3«: art ac±diis 'clc t2ra!ssniissi.csi psroxaiscss 

IT F iB» ^ 1 ^ ^ txi aicii^ssfiii ' 33!i32il I s c'̂ "==nr*'̂ i''̂ r̂«g>. 

IT F 2 ^ •'̂ '̂ri?̂  13S2 z o m s ss -rrgs •;r7ng>. ĝ r-!̂ s=̂  S2[SXtI« 

IT F II!̂ » 77tej=$H-'-=~̂ ?T5g- "s^tsi Ifis o s e o:E a C52 [̂̂ 3r3isr a s £ - t a -^^SP^ 

TT F IiS» -î -̂̂ cg^ î' ?̂ =-:̂ !!'5n? ^,T ± s a spacfaX t^fpts ©^ gsi.^* 

]L» "̂ î ĵ r̂m csz^nnf-ti. o x a 3i?j^r2""szs"fclc TLC?g? v^-??^' P 5 5 

2 « I g u a J ^ I E ik2Elr -rvrir^Ht^?!- —'irrgg? c C Q L p X i a g ' i S ( ^ ^ "iSS i 2 S g j r r g £ ^ L 25X 

i r a i X i a rrrg. c r l T j e s i i P P m ? F ^ I s "OiS 

TTr??̂ r̂ f;'̂ '{̂ ^̂ T̂O Q E S 
ST iSST g,'Mt=B S33G2.QS "giiTTSI^Iff HSja i' r-y^g?* 

cscsEE cEaces i S inr^ 

5 . , ^ ?;? -̂7irgTTrf.?g~f-c?TT oS?" s tXXiT b a r s i a s a X:̂  tggKFrdi a^: 

S - ^ s o n (2:5 t&g. t3po saX^ss o r a T=lT7lfT? cuHipli^Tg a z a csTlefg a 
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liist tv/o sets of primary considerations to he considered when 
towing a vehicle with an automatic transmission, 

(A) (3) 

Optional answers: 

(C) (D) 
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Assignment 
Sheet No. 17 

Covering " 
un i t s 190-202 

I I 

DRIVH I>iSCHANI.ryS 

Essentially/ there are U^o major problems that must be solved in 
the drive train. They are: flexibility for rear end movement and 
variability to each wheel on turning curves. 

The universal joint and the slip joint combined take care of the 
flexibility part of the problem, A differentJ.al handles the wheel 
rotation difficulty. 

It is the purpose of this assignment to acquaint the student 
with the operating principles of the drive mechanisms. 

Assignment; 

lo Read the references listed below, 
2, Write a brief report on multi speed axles including the 

shifting procedures used to change the axle ratios (this 
information may be obtained from a service manual at any 
automobile repair shop). 

3. Answer the questions below and turn in this assignment 
by 

References; 

A, Grouse, Automotive Mechanics# pp, 502-516. 
B, Stockel, Auto Mechanics Fundamentals^ Chapter 13 and 14. 

Questions; 

True-False 

Directionss The following statements are either true or false. If 
the statement if true/ draw a circle around the letter "T." If it 
is false/ draw a circle around the letter "F." 

T P 1. 

T F 

T F 

2, 
4 

3; 

T F 4. 

Road irregularities cause fluxuations in the propeller shaft 
angle of the drive line. 

A propeller shaft may be hollow as well as solid. 

A slip joint is used on a propeller shaft to permit its 
effective length to change. 

The rotation of a propeller shaft is in the same direction 
as the differential* 

T P 5. T̂ Jhen removing a universal joint the parts are merited for 
balance in reassembly. 

T P 6. The rear wheels revolve at different speeds while an 
automobile is rounding a curve. 
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T P 7 

T P 8. 
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Each \gheel would be required to skid if it were not for a 
universal joint. 

On a straight road tlie differential pinion does not rotate 
as both wheels are at the same speed. 

T P 9. A convertional differential delivers the same torque to 
each wheel. 

T P 10. A differential with a clutch plate v/ithin is a non-slip 
device. 

T P 11. Differential ratio and axle ratio have different meanings. 

T P 12. A universal joint is needed for drive line flexibility. 

T P 13. The use of a hollow drive tube in the driving mechanism 
is to promote light weight. 

T P 14. Ring and pinion gears are sold as matched sets. 

T P 15. Oils in a differential are circulated by the hypoid gear. 

Completion 

Directionss Fill in the blank (s) in each statement with i±s word(s) 
required to complete the sentence correctly. 

1. a5ie device that permits torque transfer at various angles is the 

2. OXTO types of universal joints in use are 
and • 

3. A 
just for variations in length. , , 

4. A simple universal joint consists of a 

permits the drive line to ad-

and 

5. Bearings used in a spider and yoke design are frê luently of the 
_«__«_ type. 

6. TO assure proper part relationship ̂ ^en reassembling a unix^rsal 
joint the two parts should be • 

7 c Most of the maintenance required on universal joints is limited 
to . 

8. l?he smaller section of a ring gear tooth is called the _________ 

9. The tt̂?o types of axle housing are the and the 

file:///gheel
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T F 4 . •^len i o t h front ^^leels liave pos i t ive cas t e r , tbe car tends 
t o r o l l c a t or lean oaci on t a r n s . 

^ W 5 m. I:3tB model -Teliicies, and p a r t i c a l a r l y neayy-diity trEc9^, 

f^nd. toward a negative eas te r ­

ly F €• !Sie iffiovement of the pitnian arm Is tranSEiitted t o t2ae 
fEont: ^^ee l s t ee r ing kniickles 1^ the s tee r ing l inkage. 

T W 7« 5fie conventional s t ee r ing geariKxx increases t i ^ to2^3ae 
aecessary t o torn tfce ^ n e e l . ' 

T ^ S. -Sdjustafele t i e r<^s are necessary t o coEipensate £OT cas te r 
angles . 

T F 9 . ^le^ r ec i r cu l a t i ng l^ l l - and-nn t type of s teer ing ^ a r i s 
resigned to 7^-^dsice^ f r i c t i on t o a miniEsmii. 

T F ID. Sfegative craster censes the car t o lean i n on torus 
decreases the e f f ec t of centr i fngai force . 

'E F 1 1 . iOost automobiles siiotild Iiave a toe- in of only a f rac t ion 
of an inch . 

!!: F 12. 

15 F 13 . 

5r F 14. 

m F 15 

T F 16. 

T F 17 . 

55ie proper toe—oat for lx>th front i ^ ee i s of an aiatonsjlsile 
making a sliarp carve t o thsi r i ^ t should i e e ^ a l -

Tfre outs ide-f ront islieel shcmla. las adjusted so i^bBt. vhBn 
going aroiiKd s carve i t w i l l ta rn througli a la rger angle 
with the sufssssoblls fraise than t3ie ins ide front. ^s5^el. 

^ e sEaanfectarer's sliop s a s a a l snould i e foll^Si^d ii^en 
adjust ing or c^eraanling a s t ee r ing gear . 

îHie dr iver of a Tssytor vehicle need not sense tfite "feel" 
of the road througli the s t s e r ing sechanisa. 

Front, wlieel shiarrT^ si^ front. « i e e l trdsp BTB O I ^ aiad 
the saine. 

^gie camher angle shoald he adjusted so t i s t ±t w i l l 
ap^oa€ih zero ^tihen the vehicle i s loaded and r o l l i n g alraag 

road . 

or F IS. 

T F 19. 

T F 20 . 

Xf Considerable steerirsg wheel movement i s required t o s e t 
the pitasan ans i n ss^tion, i t ind ics t sS linkage conT^ctions 
are ^#orn oa t or out of adjustsant.^ 

Cfê  of "the Ea>st oo^g^i cesses~of-£2:«S2t«5^2^1 traa3>3is--
imbalasiceS i^^els«» 

s tee r ing feel i s prc^uc^ed 1^ a react ien sea l in t^ 
"Yors^lic reac t ion asss^bly. 
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T -F 2 1 . 

T F 22-

T F 2 3 . 

S ^ angle of the l e ^ e l s and autcamobils xai2i angl^ aas itSis 
saise Wben taking a c o m s r . 

rsĝ y-r reduction i n a s t s er ing u n i t lias i3ie sane x a t i o Sns: 
eacsi v e h i c l e . 

S ie t i e -rods are g s i e r a l l y egaai t o or longer tiinn it3e 
distance between t l ^ centers ox t?ie tsar Xront ^kiagpass-

T F 2 4 . 51^ valve tiiat feeds tise o i l t o t2ie cylinder and pastfccns 
o f a power-steering syj^tgn i s o ^ r a t s d Ijy "Qe turn o f iiSe 
s teer ing «&eel. 

? F 2 5 . S ^ r e are eany Isasic diffearenc^ i n the various power 
s teer ing des igns . 

CoBPletion 

Directions s F i l l i n the blank{s} i n eac^ statement wi-Si 13e iwrâ iCsB 
reqoired t o oos^lete tiie sentence correc t ly . 

1 . ^le lower end of 15^ s i s e r i n g shaf t bas a (an) .^, ,^, 
type o f gear on i t . 

2 . Bie vas t Esajority of po i^r-^teer i i^ Eec2iaiiisiiis iodsy -nt iSJ^ 
____________________ ^ e s s o r e . 

3 . — arm i s anotissr nase for s t e e r i i ^ g^ar arm* 

4 . Excessive o f fSiB ^ ^ e e l ^SJ3S3S one s i ^ D f 15K2 
tiire tread t o wear aore rapidly -^lan the o-Sisr. 

5. ^le furnishes most t^ 13e s 
reapired t o s t e e r th& car i n a linirage-typs x^m^r-siserii^ ^si2?em» 

6 . f?Te two ^ s e r a l types o f poi^r s t e s r i i ^ are 
and 

7. 

8. 

S steering msi^ posip generate pressures up to , 

aie type of oil used in pcfwer steering units is 

Us. 

eas i er w i l l cause tbe ^sr i ^ Isan i n a s t.mSm 

10. 

1 1 . 

12 . 

iOten t i ^ rear wheels fo l low i n t l ^ tracks o f t3se Xront ^g^e l s , 
^^bss' are sa id to be ^ . 

___^ i^ar« caused by talking carves a t s^i^^sivei^ afj^i 
spe^s# i«ay be siLstaken for car̂ hPT wear or t o e - i n or t c e - ^ s t ^Mear. 

A t i l t i n g of t i ^ s t e e r i i ^ i^ieel i s sede poss ib le i^sraa^ i 2 e 
ase o f a 
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5. Varying road conditions will result in varying coeffic­
ients of friction betv/een the brake drum and the brake 
shoe. 

Brake fluid should be chemically inert. 

The anchor pin holds, the braitce* shoe securely in place. 

Air'is non-compressible. 

Mineral oil should never be put into the brake system. 

Slight traces of grease on brake lininfts may cause faulty 
brake action. 

T F 11. Power brakes are vacuum assisted. 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

6« 

7 . 

: 8 . 

9 . 

1 0 . 

T F 12. 

T F 13. 

T F 14. 

Only the toe end or t?ie heel end of the brake shoe is 
moved when making a minor adjustment. 

The use of a pressure tank to fill and bleed the brake 
system eliminates the need for an assistant. 

Cast iron is the only material used for brake drums on 
modern cars. 

T F 15. The lines and cylinders in a hydraulic brake system should 
be flushed with mineral oil. 

T F 16. Static friction means friction at rest. 

T F 17o 

T F 18. 

T F 19. 

T F 20. 

If over 25 percent is removed from the brake drum, it 
would be advisable to replace it. 

A tandem brake cylinder provides fluid at two wheels for 
braking. 

'The transmission brake is not usually found on automobiles 
having a brake shoe emergency brake. 

An exposed transmission brake is normally dependent upon 
the action of four brake drums. 

T F 21. Brake tubing may be cut properly with a hacksaw. 

T F 22. If the left wheel brake lining becomes soaked with brake 
fluid, the car will tend to pull to the left. 

Completion 

Directions: Fill in the blank(s) in each statement with the word{s) 
required to complete the sentence correctly. 

lo The basic material used for brake linings is 
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2. Brakes make use of a (an) 
to slow the car down. 

drag on the brake drums 

3. The parking brake on most automobiles is 
operated. 

4. Removing the air from hydraulic brake lines is called 
the brakes. 

5. 

6. 

7. 

8. 

9. 

The only material acceptable for brake lines is double 
plated ___^ . 

If the brake fluid drops below the 
air will be drawn in by the hydraulic system. 

The device that permits brake bleeding is known as a 

and are two methods used to hold 
brake linings to their shoes. 

One of the best sources for information pertaining to the servic­
ing of a particular kind of automoiile is the applicable 

10. The primary brake shoe is a term given the 
shoe« 

brake 

11. Brake linings which are being replaced are fastened to the brake 
shoes with or . 

12. A device used to prevent skidding is known as an 
device• 

13. When a brake loses its frictional properties, it is called brake 

14. 

15. 

16. 

17. 

18. 

19. 

The brake drum should not be reduced by more than 
percent of its original thickness. 

Brake drums which are too 
and Kirp. 

will tend to overheat 

Mineral oil should not be used in a hydraulic brake system be­
cause it makes rubber parts . 

Hydraulic brake systems are bled to release any 
that may have gotten into the lines. 

Steel tubing, used in the lines of a hydraulic brake system must 
be double- to prevent splitting. 

Brake lining material is frequently interwoven with a fine 
and • 
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20. The piston in the master cylinder is linked to the brake j^dals 
through a arrangement which provides a consider-
3̂ 3.e _•_ advantage. 

21. Idght score marks on brake drums can be removed with fine 

22. Pot^r Israke designs may be classified as., . 
— - — # and types. 

Listing 

JiisgctioQa- List the items called for in each of the &>llowino. 
Select your answers carefully. 

1. The four means used to operate brakes are: 

(A) . (C) 

<B) ^ (D) 

2. The characteristics a brake fluid should possess ares 

(A) 

(B) 

(C) 

(D) 

3. Three types of brakes conimonly used on heavy duty vehicles are: 

(A) (C) 

(B) 

4. The possible reasons why the brake pedal of a hydraulic system 
might go all the way to the floor boards are: 

(A) , 

(B) 

(C) .̂ 

(D) ^ 

(E) , 

(P) : . 
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Assignment 
Sheet No* 21 

mmmm ^Kt^^^mmmm'^^i • 

Covering ~ 
Units 236-242 

WHEELS, TIRES, AND TIRE REPAIR SERVICE 

In the early stages of the development of inflated tires, the 
motorist expected frequent tire repair jobs on the road. He carried 
several spare tires and a tire repair kit. Much progress has been 
made in improving the pneumatic tire. Today, tire repair on the road 
is almost unheard of and the necessity of changing tires en route is 
rare. 

Tires, though greatly improved, still require careful servicing. 
Tire failure at speeds reached by modern automobiles is extremely 
hazardous and, in most cases, can be prevented by proper maintenance 
and care. 

In this assignment you will have an opportunity to learn about 
the various types of tires and how they are constructed, serviced 
and repaired. 

Assignments 

1. Read the references listed below. 
2. Illustrate the two types of tire balance, describe the 

procedure used to overcome these malfunctions. 
3. Complete the assignment below and turn in by . 

References: 

A. Crouse, Automotive Mechanics, pp. 563-566; 595-601. 

B. Stockel, Auto Mechanics Fundamentals, Chapter 16. 

Questionsa 

True-False 
Directions; The following statements are either true or false. If 
t^e statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter"F." 

T F 1. Most heavy-duty truck and bus tires are inflated to about 
30 pounds. 

T F 2* Oil and grease will damage rubber. 

T F 3. Both tire beads should be slipped over the rim flange 
simultaneously when removing a tire from its rim. 

T F 4. An innertube should be completely deflated while mounting 
it and the tire on the rim. 

T F 5. Better alignment of the tire, tube, and rim may be achieved 
by deflating the tice after it has been installed and then 
reinflate it. 

) 
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T P 6. The left front tire v/oars at the same rate as the left 
rear tire*, 

T P 7. Overinflation causes a tire to wear in the center tread* 

T P 8. 

T P 

T P 

9. 

10. 

The chief safeguard in servicing tuboless tires is to 
handle the casing in such a way as to prevent any damage 
to the sealing ridges. 

Improper front alignment causes a tire to have a feathered 
edge. 

The "drop center" of a tire permits easy, placement on the 
hub. 

T P 11. 

T P 

T P 

12. 

13. 

The tubeless tire has become standard equipment for 
passenger cars, 

T'Jheels must be balanced to give the best performance. 

The ply rating of a tire is dependent upon the number of 
fabric layers. 

T P 14. Pront wheel "tramp" is a term describing high-speed wander. 

T P 15. Tire tread design is primarily for looks. 

T P 16. Under-inflation is a common cause for sidewall separation 
in tires. 

T P 17. Tire pressure specified by car manufacturers should be 
adhered to. 

Completion 

Directions: Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Tire casings are reinforced with layers of 
have been impregnated with rubber. 

2. Plies refer to the number of layers of 
casing. 

that 

in a tire 

3. The term used to describe the process of heating rubber under 
pressure is called . 

4. The highest number of plies used for tires is 

5. Tires used for passenger cars usually have at least 
plies. 

6. Care must be exercised when removing a tire from its rim to 
avoid injury to the tire bead or 
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7. 

8. 

9. 

10. 

11. 

It is recommended that the tires on an automobile "be rotated 
every miles to equalize tire wear. 

The process of vulcanizing new tread material to a tire casing 
is known as . 

In the procedure for rotating tires# the 
wheel would he next in line as a spare< 

In the procedure for rotating tires, the right rear %*eel would 
be next used as a (an) \^eel. 

The tire that receives the mostwear is on the 
^ wheel. 

12. Two types of balance affecting road perfbanaance are 
and 

13. The grease used for wheel bearings should contain . 
—— material. 

14. The type of valve stems used in tubeless tires are 

15. The type of nut used to hold the front wheel hub on is a 
--. and it is locked in place with a 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Two basic types of tires ares 

(A) (B) 

2. The major functions that tires serve ares 

(A) .̂  ; . (B) 

3. Pour mechanical conditions that cause abnormal tire wear are; 

(A) 

(B) 

(C) 

(D) 

4. 

5. 

Five parts of tubeless tires ares 

(A) (D) 

(B) (E) 

(C) 

The four ways tire inflation is important are; 

(A) (C) 
(B) (D) 
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Assignment 
Sheet No. 22 

Covering -
Units 243«245 

ADT<»IOTIVE AIR COSDITI(S?I^G 

Hhe automobile contains nun^rous exan5>les of items whicli were 
once liscuries. Ti^se are now rapidly beccKiing a necessity, ^ e 
air conditioner is an example of this new changing concept in 
driving comfort. Essentially this device performs ts^ c^erations 
to the air used within the automobile? it filters and removes 
excess moisture. 

In this unit you will have opportunity to review the 
principles of refrigeration and their amplication to the air can-
ditioner as used in today's automobile. The process is similar 
to a household refrigerator. 

Assignment; 

1. Read the references listed below. 
2. A. Study the color coded schematic of the freon cycle 

on page B-20-12 A of your text. 
B. In a short paper discuss the operation of each cocqao-

nent of an air conditioning systsn. 
3. Locate a book on refrigeration in the library# investi­

gate ̂ î y freon is used as the gas. 
4. Answer the cpiestions be lew and turn in this assignment by 

References; 

A. Grousec Autcgaotive lfechanics» pp. 602-604. 
B. Stockel, ^uto Mechanics Fundamentals,^ Chapter 20, 

Questions; 

T-rue-False 

Directions; Hhe following stat^oents are either true or false. If 
the staten^nt is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. An air conditioner removes moisture from the air. 

T F 2. An increase in atmospheric pressure will increase the 
boiling point of a liquid. 

T F 3. Freon under pressure has an increased boiling point. 

T F 4. A refrigeration system uses gases under low pressure. 

T F 5. An air conditioning sight glass indicates the level 
of freon. 

T F 6. Moisture is removed from :&reon in a receiver. 
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•F F 7. 

T F 8. 

T F 9. 

T F 10. 

T F 11. 

T F 12. 

An evaporator is used to dehumidi^ the air. 

Freon passing into the evaporator is under high pressure. 

-as a coEipressor increases the pressure it also raises 
the t^nperatore of fireon. 

!Ihe ccEspressor pulley is running at all times \<̂ en the 
automobile engine is running. 

Refrigeration is dependent upon control of freon pressures 

5he process of removing heat from an object is cooling. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Ofhe operations performed by air conditioners are to remove 
and firom the air. 

2. OSie piirpose of the compressor is to 

4. 

5. 

6. 

7. 

8. 

the 

Jt is tbs purpose of the 
BOistare from the systsn. 

to remove dirt and 

Bie device that controls the action in a refrigeration system 
is called the « 

A provides a visual means of 
inspecting the flew of freon. 

Pressure raised above the normal 
will raise the boiling point of a liquid. 

pressure 

!the pressure range of freon as it enters the line from the 
compressor is to pounds • 

Ttibes and fins best describe the components of a 
and . 
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Listing 

Directionst List the items called for in each of the following. 
Select your answers carefully. 

1. The essential components of an air conditioner system ares 

i^y (D) 

4. 

(B) 

(C) 

(E) 

2. Heat may be transferred from one substance to another by: 

(A) (C) 

(B) 

3. The action of an expansion valve is controlled by the following 
three factors5 

(A) 

(B) 

(C) 

The three characteristics of freon which make its presence 
hard to verify are: 

(A) 

(B) 

(C) 
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Assignment 
Sheet No* 23 

Covering 
Units 246*254 

JJB MANAGEMENT AND PRICING 

The principal reason automobile repair shops are in operation is 
to provide services for automobile owners. However* these services 
are continued only if the shop owners realize a reasonable profit 
on their investment. 

Each shop owner strives to offer the greatest amount of services 
for the least cost to customers and# at the same time, realize a 
fair return from his investment. In order to accomplish this, 
management is required to employ sound principles of job management 
and of pricing services. 

In tills assignment you will have an opportunity to learn about 
methods of receiving and routing jobs through the shop and the 
various methods «f ptieing services. 

Assignment; 

1. ^ad the reference listed below. 
2. Ask your employer for copies of business forms which are 

used in the service department. Pill them in using an 
imaginary case. 

3. When you have completed Items i and 2 answer the questions 
below and hand in with Item 2 on . 

Referencea 

Information Sheet No. 1, this manual. 

Questionss 

True^False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "P." 

T P 1. Customers are usually willing to spend money for car 
maintenance. 

t P 2. 

T P 3, 

T F 4. 

It is essential that repair shops have someone on hand 
that will give the customer courteous attention* 

A job must receive careful attention from the time it is 
accepted until it is completed if the customer is to 
feel that his money is well spent. 

It is considered good practice" to have a mechanic give 
attention to incoming jobs. 
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T P 5. 

T F 6. 

T P 7. 

T P 8. 

T P 9. 

T P 10. 

T P 11. 

T P 12. 

T P 13. 

T P 14. 

T P 15 

103 

In large shops the service salesman EK̂ ets the customer 
and discusses the nature of his problem. 

One of the duties of the head eechanic is to fill in 
job tickets. 

The job ticket, or repair order* is a contract betwe^i 
the service shop owner and the car owner. 

The customer can be forced to pay the entire bill even 
though work not originally contracted was done. 

Job tickets in large shops are usually made out in 
triplicate. 

The customer can collect conqoensatx-on fDr damages tx> 
his autc^obile in a repair shop unless he signed a 
statement relieving the owner. 

Job tickets usually do not include a list of repair parts 
and their prices. 

If the repair job cannot be completed on schedule* the 
owner should be notified at the earliest possible tiioe. 

Carefully kept records of time required to coc^lete jobs 
are of value in estimating cĉ sipletion dates of similar 
jobs in the future. 

The public no longer expects small service jobs at 
no cost. 

Profit is usually thought of as the difference between 
the amount the owner pays the mechanic and that idiich he 
receives from the custoraer. 

T P 16. In the past* charges to the customer were established on 
a time-and-material basis. 

T P 17. 

T P 18. 

T P 19. 

î ll jobs done in a general automobile repair shop are 
based on the flat-rate system. 

Flat-rate prices are established on the average hourly 
rate and average time to con^lete the job. 

Repair shop owners starting in business frequently make 
the mistake of selecting an hourly rate w^ich is too 
small. 

T F 20. A low hourly rate for labor charged by some shops is 
easily offset by profit on repair parts. 
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CoBg>letiop 

Direct ions; F i l l i n the Blank(s) i n each statsmisat m-32a -Qiffi worsiiCsl 
required t o cc^^lete the sentence cs^rrectly. 

1 . In adoiticm t o pleas ing customer* tsrs:Sal aLLeauticaa tso ^cSa 
safeguards _ . 

2 . In ss ial l shops the 
j o b s . 

gi'V^s attssmticaa t© isjocnifflssof 

3 . To aid in preventing replacement parts o f r ^ a i r Jc^is fesam laeiag 
overloGiked and/or not IsedLng paid for« a 

i s prepared ^sr ^ c ^ Job. 

4 . A Job t i c k e t i s a l s o kncxm as a 

5- Upon d e cx3E^letion o f a job, tiie necaamc's &s^ o f t2ae 
t i c k e t showing labor tiiae i s s e i t t o t3^ 
departiaent. 

6« Most small shops ose a s impl i f i ed foran o f Job t i c S ^ t isi ^̂ i&icSa 
one o f the tuo copies i^ re '^ i sed b^ the comTsesy aiDd t3a£ otlr^r 
goes t o i3ie • 

7 . Incoming Jcbs ara assigned t o tSse ipario!^ irtr̂ ĉ vRTniig:?? ^ ^^& mm/rr-
or shop • 

8 . Only ^ e n bcx>ks bave been b a l a n c e a t 13^ eixd o f ^ le 
can p r o f i t be d e f i n i t e l y determii^d. 

9 . ISie systeoi o f pr ic ing s e r v i c e s c v ^s^eral ly aoc^ptsd# Isn l i ^ c ^ 
a f i s ed aiaQunt i s paid for a Job regardless o f t l is tiins 
reqtoired t o cxso^lete i t # i s ksMnaa as iSie ] ^ s t s m . 

10. 'SbG pricie paid by the crast^sner per boisx i s 
times tiie ra te paid t^e mechanic. 

DirecrtrLonsg L i s t the items ^ U e d for i n ssizSi o: 
S e l e c t your answers care fu l l y . 

1 . Oiwo ioportant factors that d i r e c t l y a f ^ c t 
are: 

to 

t3i@ :^ll0MQ2&g. 

g o o d iiQ.H 

(A) CBl 
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Information 
Sheet No, 1 

JOB MANZ^GEMENT 

Owners and operators of small businesses often are not aware of 
the extent of the responsibilities that they incur. Ô hey feel that, 
if they do the work specified by the customer and pay their bills, 
they are meeting all their obligations. However/ there are other 
things to be considered as many businessmen have realized after it 
was too late. 

If a businessman fails to provide adequate protection for him­
self and his customers he can be sued for damages obtained by any 
person who is injured on his premises. Of course, it is first neces­
sary for the injured pari^ to prove in court that there has been 
negligence on the part of the owner. 

Obviously, every repair shop owner will want to take every pos­
sible precaution for the safety of his customers and employees. Not 
only should he attempt to make his shop completely safe but, in addi­
tion, he should take out insurance so that he will b'j protected finan­
cially regardless of what may occur. 

Selecting from over 55 types of insurance policies applicable to 
automotive sales and service, the owner should only take out those 
policies which he can afford and those necessary to protect him 
adequately. 

PROPERIPy HAZARDS 

Many of the safeguards that can be taken ty the careful shop 
operator are easily arranged. Others are more complicated and diffi­
cult, and will require constant attention on the part of the owner to 
insure that the safety rules he has made are being observed. 

One of the most difficult provisions that can be made for the 
safety of customers and employees is a claan, oil free floor on ^ich 
people can walk without danger of slipping or stumbling. Law books 
are full of cases where damages have been granted to persons idio have 
been injured from falls caused by negligence in the care of floors. 

a?he cement floor of a repair shop requires constant attention, 
for only a slight spot of grease can easily result in a severe fall 
if walked on with rubber soles or heels. It is particularly important 
to make sure there is no grease or litter on the floor surrounding a 
pit, for a fall at such a point can be extremely serious. 

Tools scattered on the floor, a jack handle left protruding frc»n 
underneath a car, or similar careless and thoughtless handling of 
equipment can cause serious injury. 
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Safety precautions snouM be taken if the shop operates certain 
Mnds of machinery• Many dangers Ernst be guarded against. ISie gear­
ing and belting on machines smst be protected by a suitable guard so 
that it is impossible for anything to becciae entangled in the moving 
parts. Grinding ̂ ^eels sbould never be operated wiliout a guard. 

It is essential that all tools be inspected frequently to make 
sure they are safe to use. Ĵ leeys be sure that jacks, horses, and 
lifts are in perfect irorking order and that there is no possibility 
of their ^ilure, with consequent injury to anyone underneath. Never 
use makeshift blocking instead of a horse or a jack to su^wrt a car. 

^11 tyi^s of fire-fighting equipssent should be inspected fre­
quently to insure that they are in good working order and of the pro­
per type for use against garage type fires. 

TyPES OF ISSURaMTE 

To achieve full protecticm against accidents and other hazards 
in the o^^ration of your businessj^ be sure t^at you have all necessary 
types of insurance. Discuss your insurance needs with a reliable in-
suz^nc^ agent, who will advise you regarding tiie kinds and amounts of 
insurance that you require. 

In general, thetgfpes of insisrance found adequate to cover 
hazards in automobile repair shop operation are public liability, 
workman's compensation ca5ualty# fire, ai^ theft. 

Public liability will Insure against any accidents that happen 
to customers i^^n tiiey are on yoor pr^sises. For instance, if a 
customer should slip and injuzre hxEEself ̂ îlle in your shop, the dam­
ages awarded him by the court would be taken care of by your public 
liabilii^ insurance. This insurance is an important safeguard, since 
your action xn opening a shop may 2be ocmstrt^d as an invitation to 
the pobllc to enter with the assurance, of safety. Ful̂ tic liability 
also ogvurs damage or injury that might be caused by your truck or 
other equipment used away frosk the pr^aises. 

Wdrkm^i's cos3^ensation insurance is designed to coii$)ensate liork-
men for any injuries received idiile cm a job. It is required by law 
in most states \ib.en a minumum number of workmen, usually four, are 
employed. Edwever, it is a protection for you against claims, regard­
less of t}^ number of your @!^loyees and would be advisable to purchase 
if you have less than the req^iired nuaber of workers. 

Casualty insurance covers the risk of damage to such property 
as buildings# machinery# fixtures, boilers, and plate glass. Ô ie 
value of fire and theft insurance is obvious. 
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INJURIES 

Probably few, even of the largest shops, could maintain a thor­
oughly equipped emergency room. Ho&/ever, every shop should be pre­
pared to furnish emergency first aid to the injured. 

a3ie first-aid kit should be fitted out as recommended by the 
American Red Cross. It should be replenished immediately after being 
used# and its contents checked once a month. These supplies must, 
of course, be kept clean. Cases for first-aid supplies preferably 
should be made of metal, and be so constructed as to exclude dust. 

ihe effects of an accident may be intensified through lack of 
immediate and proper care. On the other hand, unskillful handling 
of a severe injury may do further harm besides causing unnecessary 
pain, therefore, the first thing to do in case of a major accident 
is to get a doctor. Pending his arrival, no first-aid treatment 
should be given beyond the necessities of the emergency. 

Every injury that occurs, no matter how trivial, should be 
noted in a record book. All cuts, scratches, and bruises should be 
recorded as soon as they have received attention. Any injuiry in­
volving lost time requires a more formal report. Such a report usual­
ly gives the name of the employer for whom the injured worktJd and the 
industry, the name, age, sex and occupation of the worker, cause of 
injury and designation of the part of the body injured, steps taken 
to prevent siailar injuries and other pertinent data. 

As a rule# workman's compensation laws reqxiire the reporting of 
industrial injuries to the appropriate workmen's compensation board. 
Some of these boards require the reporting all injuries, including 
those involving only first aid; others, all disabling injuries; still 
others, only those injuries which exceed the waiting period. There­
fore, you should ascertain the requirements of the compensation act 
applicable to your employees and comply fully with those regulations. 

If you cariry your con^iensation insurance with an insurance 
company# you should, of course# learn the company's requirements for 
reporting injuries and abide by them. 

RECORDDIG INCC»1ING JOBS 

Ohe success or failure of an automotive repair shop is dependent 
on many factors. Among the most important and ones that directly 
affect customer good will are prompt attention to the incoming cus­
tomer and the careful recording of all work ordered. 

To insure that none of the items of repair ordered by the car 
owner are overlooked and that all work is paid for, it is necessary 
that a detailed record be kept of the repairs authorized. Most shops 
use the job ticket or shop order for this purpose and it is the duty 
of the owner or service manager to make sure that the ticket is 
filled out in detail. 
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The repair order or job tioltet constitutes an actual contract 
between you and the car owner and binds you to do a certain amount 
of work. Care in filling out the job ticket will prevent any mis­
understanding later as to the amount of work for which you are con­
tracted. 

If you fail to do all of the work agreed upon* the car owner 
can hold you responsible. On the other hand, if you do more ^ r k 
than was originally contracted for, you cannot force the owner to p 
pay for the additional labor. 

There are many different types of printed job tickets available, 
some designated especially for the large shops and others for smaller 
ones. They can be obtained from companies manufacturing business 
machines/ from specialty printers, or.from the companies from whom 
you may be purchasing fuel and lubricants. It is advisable that you 
study the various forms and select the type best suited to your 
particular business. 

The job ticket used in large shops is usually made out in 
triplicate. The first copy serves as the customer's invoice, the 
second goes to the repair shop's accounting department, and the third 
is given to the mechanic assigned to the job so that he willHROw 
what repairs are to be made. 

Usually, the job tickets provide places for the .-name, address, 
and telephone number of the car ov/ner, the date v/hen the work was 
received, the time the completed job is promised, and important facts 
^bout the car, such as make, motor and license number, and the 
mileage indicated on the speedometer. 

Such information is required in some states as a means of enabl­
ing the police to locate stolen vehicles, but it can also be of 
particular use to. you. For instance, the owner's name can be put in 
your file of persons to whom direct-mail advertising is sent. The 
mileage reading helps the mechanics to determine v/hat other 
repairs might be necessary. Furthermore, having a record of the •.' . 
mileage at the time of repair v/ill help you to disprove any claims 
which the oî mer may later make to the effect that the car failed after 
k few miles of driving. Other information contained on the job ticket 
is of extreme importance for tax, social security, and other, purposes. 

The major portion of the job order is devoted to listing the 
various repairs that are to be performed. If the repair shop is 
operating on a flat-rate price basis, the reoair operation number 
should be noted and the job should be described briefly. There is 
space provided for writing in the labor charges for each operation 
and the words "estimates for labor only, material additional" are 
usually included near this space. This explanation is important as it 
is impossible in most instances to estimate all the parts that will 
be required for a particular repair job. 
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Space is provided for the car ovnier*s signature and a statement 
similar to the following is usually included: "It is understood ai^ 
agreed that this company assumes no responsibility for loss or damage 
occasioned by fire, theft, demonstration, or v/hile road testing, 
delivering, and/or calling for any vehicle placed v/ith this company 
for storage, sale, repair, or otherwise." 

Unless such conditions are included the car oimer can be awarded 
compensation for damage to his car resulting frcaa fire or other acci­
dents v/hile it is in possesion of the. shop. 

On two copies of the job ticlcet space is provided for listing 
all parts used in repairing the car, and their prices, ^ e list of 
parts can be obtained from the requisition forms made oat by the 
mechanic who did the job. The total cost of the parts is added to 
the labor charge on the face of the order to indicate what the cus­
tomer shall pay. 

T'fliether stamped in by a regular time clock or v;ritten down Isy 
the shop ovmer or foreman, work-time information is particularly im­
portant where the mechanic is paid on a flat-rate or some other basis 
involving the actual time required for the repair operation- It 
may also be of value in determining the relative efficiency of the 
various mechanics as it consitutcs a record of fhc time they require 
to do the different jobs. 

upon completion of the work, the third copy of the job or̂ ier 
is sent to the accounting department so the mechanic's pay may be 
calculated. 

The form described above, since it is to carry all the informa­
tion required by large shops, is unduly complicated for use of the 
shop owner employing only a few men, particularly if they are paid 
a straight weekly salary. The smaller shops use a simpler form, a 
single copy of, at most, two copies, to serve the same purposes. 

VJhen this simpler type of job order is used, one copy is given 
to the customer and the other is retained by the shop to supply the 
information needed by the mechanic assigned the job and by the 
accounting or bookkeeping department. 

ASSIGNING AND CHECKING WORK 

The shop foreman or owner, as the case may be, must assign work 
to the mechanics. Naturally, if there are a large number of employees 
some will be found to be more skillful than others on certain types 
of repairing. Therefore, when possible, jobs should be assigned to 
the mechanics best fitted to do them. In a small shop, assignment 
of work should not be much of a problem because presumably any 
mechanic hired would be capable of turning out a good job on all 
parts of the automobile. 

The responsibility of making work assignments involves seeing 
that repair jobs are completed on schedule. 
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It is essential that the car xje ready for the osî ner at the tiiae 
recorded on the job ticket. If the shop fails to live up to its 
agreement, it will probably Icse trade. It is up to the service 
manager of a large shop or the c?s-7n3r of a saall establishisBent to make 
careful note of the deliver̂ *̂  prcxaise with respect to each car, and 
to see that all such prttaises are kept. 

It isn't enough to have xhQ delivery tins ̂ r̂itten on the job 
sheet. A record of the time premised should he kept in plain view* 
on a blackboard for all the cars under repair. In general, the only 
information required for such a record in the I^EKS of each car owner 
ai^ the date and time promise. 

ThQ «X!mer or service nanager must check frequently with the 
mechanics to make sure that the work an each car is progressing 
satisfactorily and that it will be completed at ihB time prcsaised. 
If for any reason a car cannot be ready on tiise, the shop operator 
or service manager should phone the cwner and explain tb^ delay. 

Keeping a record of this sort has another distinct advantage in 
that it will help to discoiirage the perscai \sh€i takes the order from 
making promises tlat cannot i^ kept. In other words, if a shop has 
only one motor c^chanic, the oj^rator shĉ ild not promise any more 
work than can be performed by that one mechanic. For example, it 
requires approximately 6 1/2 hours to do a valve job on. an 
8-cylinder car. By working fast the mad^nic can finish one such 
job in a day and with luck might start a second. -Assuming that no 
other jobs take precedence, the shop operator should feel safe in 
promising the owner of the second car that it would be ready fbr 
him the following day. 

COSaS^OMJNG FOR PROFIT 

TOO frequently, the shop operator neglects to include all charges 
%î en he makes up the custoc^r's bill. It should be renumbered that 
failure to include the price of parts, lubricants, or other materials 
used on a repair job on change a profitable transaction into a loss. 
Mechanics should be im̂ r̂essed with tl^ ingjortanco of noting either 
on requisition blaxiks or in the spaces provided on t5^ job ticket, 
all parts and materials required for each piece of work. 

An accurate record of the time the individual mechanic takes to 
do various jobs assigned him is important not «sily becaisse t!^ daf^ 
Deeded in fixing charges to the custossr, but also because of the 
growing use of incentive pay methc^s based on actual work tise. 
53ierefore, time clocks, forsaerly fcHind only in the larger shops, ar̂ e 
coming EK>re and more into use. 

If a shop operator does not feel justified in going to the ex­
pense of purchasing a time clodk, he must then write in on each job 
ticket the time the mechanic starts and finishes tl^ job. Unless 
the time is checked in each case with the Esechanic, this isethod Esy 
result in disagreement between ij^ mechanic and t ^ operator. 
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The os'TTisr of a repair shop soon finds that he is expected to 
give cany small services on which there is no dGfinite charge. For 
example r a car with a severe engine miss may bo driven up to the 
shop. A quick diagnosis will disclose that the miss is caused by a 
shorted spark plug. Obviously, it will only take a minute to clean 
tl^ spark plug. Since actuaL time spent in doing the whole job 
wt^ld not exceed five minutes> the shop owner will be inclined to 
make no charge, particularly if the car owner is a regular customer. 

Free service tin^ mounts up and a practice of not charging 
could result in business failure. On the other hand, the goodwill 
gained t^ free service should not be overlooked. The shop owner will 
have to weigh the value of this goodwill against the time lost on 
such jobs. 

Thssre are laany ways to avoid excessive free servicing. In the 
-case of an engine miss, the shop operator could point out to the car 
owner that, %^ile only one plug \^s shorted at the moment, the con­
dition isf̂lfSi caused that one cylinder to misfire v/ould undoubtedly 
be found in tS^ other cylinders, as well. He ̂ ôuld be justified in 
saying that a complete tune-up should be done, and possibly new 
spark plugs to insure satisfactory operation. Be sure, in each 
instance, to suggest all the work that is required to overcome the 
trouble• 

iShproductive time in a shop can cause considerable loss of pro­
fit. Ikwsmg the factors that can cut deeply into a shop's earning 
capacity are lost tools, defective or inadequate equipment, lack 
of intelligent managenc^nt, and failure to or»̂  r necessary parts and 
to have them ready ̂ l̂en needed. -Another fa^.or is the time spent in. 
selling a small job that could otherwise have been devoted to selling 
complete cme. Such haphazard selling forces the car owner to make 
repeated trije to the shop for a lot of small jobs when all the 
work should have been sold and completed on one trip. 

COSTS i»gn QPOTATK^IS 

In order to operate a successful shop you must be sure that 
your charge to the customer is sufficient to allow you a profit. 
Many repair shops l^ve failed because they didn't take into 
considerati<^ all the expenses that had to be met. Too frequently 
the dollars left over at the end of a week are looked on as profit 
even though the rent is unpaid and there are outstanding bills. 

It is only when your books have been balanced at the end of 
your fiscal year that you can determine definitely the extent of your 
earnings above your salary, Ixit if you fix prices that allow for all 
c<»t itess, you will lessen the possibility of experiencing a loss. 
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National averages indicate that profits for successful automotive 
repair shops approximate 8 percent of net sales. Naturally, there 
are some automotive repair shops that have profits in excess of the 
average, many that have profits smaller than average, and still 
others that are operating at a loss. 

Charges for many kinds of auto repair jobs are fairly well 
standardized, so you will probably have no particular difficulty in 
establishing your prices. Originally, the procedure was to charge 
the customer on a time-and-material basis. CX-zing, however, to pres­
sure on the part of car owners v/ho wanted to kno\-7 the cost of repairs 
before they were actually made, repair shops gradually adopted what 
are knov/n as flat-rate prices for most operations. 

Such prices were tried out rather reluctantly by many operators, 
as they felt it was impossible to foretell accurately how long it 
would take to do the jobs. However, experience soon indicated that 
charges could be established which were fair both to the repair 
shop and the car owner. 

FLAT-RATB PRICES 

It is true that the time required to do repair jobs of the same 
kind may vary. But the variation is small and the advantages of 
being able to quote a price before the work is performed are so 
great that flat-rate prices are now charged by virtually all shops. 

Repair shops owned and operated by car dealers use, for the most 
part, the prices established by the respective car factories. Inde­
pendent repair shops, working as they do on all makes of cars, use 
flat-rate prices estajolished by companies specializing in fixing such 
rates. 

Experience has shown that flat-rate prices can be established 
for 85 to 90 percent of all the repair operations done on an automo­
bile. For the remaining jobs, such as straightening fenders and re­
pairing v/recks# which cannot be given a flat-rate price, the charge 
is based on actual time and material. 

FIXING THB FLAT-RATE PRICE 

A publishing company compiling a manual of flat-rate prices 
first makes time studies on the repair operation to get an average 
time for doing that particular v/ork. The average hourly rate that 
could appropriately be charged by the majority of repair shops is 
then selected. The prices given in the manuals are based on this 
average hourly rate and the average time required to do that 
particular job. Conversion tables are provided so that, if the 
individual repair shop operates on an hourly rate other than the 
average rate selected by the publisher, he can revise the published 
rate. 

I'?hilc the published flat-rate prices figured on averages are 
convenient guides, it will still be necessary for you to determine 
the hourly rate yOu should charge .to repair"cars in «order to obtain 
the desired profit. Furthermore, you will need to know your hourly 
rate to figure any time-and- material charges you may quote. 
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Obviously, a repair shop on the main street of a metropolitan 
area has a higher overhead and, consequently, has to charge a higher 
hourly rate than is feasible for a smaller repair shop in some rural 
section• Repair shop owners starting in business frequently make 
the mistake of selecting an hourly rate that is too small. 

There are two ways to determine the hourly rate for an auto­
motive repair shop. 

The first method, used by virtually all car dealers on the 
recommendation of their respective car factories, is based on the 
hourly wages paid to the mechanic. To determine the hourly rate by 
this method the mechanics' hourly wage is multiplied by a facror 
which ranges from 2 to 2.5. Some car factories advocate the lower 
factor v/hile others are in favor of the higher cne.. 

As an example« suppose that you are paying your mechanic $1.00 
an hour. To obtain the hourly rate on which to base your flat-rate 
charge to the customer, you have only to multiple $1.00 by 2 or 2.5 
The results from this simple method check very closely with those 
obtained by the second and more complicated accountant's met̂ iod 
based on the cost of doing business. 

To ^tain the hourly rate by the second method, you divide the 
total of all costs of doing business in a month's time by the number 
of productive hours during that same period. By ® productive hours" 
is meant the total time actually spent by mechanics working on cars, 
and would not include the time of a stenographer, bookkeeper, attend­
ants at the gasoline pumps, or the manager. 

Suppose that for a shop employing a mechanic and requiring a 
small amount of nonproductive bookkeeping help, the itemized cost of 
doing business is as followss 

Rent $ 100 
Depreciation 30 
Salary, mechanic 350 
Salary, nonproductive 190 
Electricity 10 
Telephone 5 
Mail and advertising 25 
Bad debts 10 
Unemployment and social security 

taxes 25 
Miscellaneous 55 

$ 800 

Most of the items of business cost included above require no 
explanation. However, it should be pointed out that salaries for 
everyone in the shop must be included. Remember that you should 
place yourself on the payroll at a definite salary. Taxes 
include unemployment taxes, social security taxes, and any municipal 
or other taxes incurred. 
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If yoar are renting your 2stahiishEjent» depreciation would in­
clude only th'3 depreciation of equijsiient. "Ihe aoount would depeiKi 
on the length of time before the equiiHEent would nonsslly become 
obsolete. If you-have $ 1,800 Tjorth of equipsKsnt and wish to 
calculate depreciation on the iesls of five years, you divide the 
amount of v/orth by 60, which gives $30 as the nontfely depreciation. 
If you oi-m the building, instead of a rent item you would have real 
estate taxes, interest on mortaage and on invested capital, and 
certain expenses ~or maintaining your building. 

In large shops it is frequently necessary to aeke different 
hourly charges for the work done in different dcpartsEsnts. For 
example, if a shop has \f^eel-aligning, tui^-up, car-washing, brake, 
and engine-overhaul departments, it would probably charge on ti^ 
basis of approximately §3.50 per hour for ̂ ^eel aligning and $2.50 
per hour for work in the other dej^rtisents. 

The charge can be calculated accurately for each department tsf 
using the same procedure as suggested above for the entire shop. Ê5s 
only difference is that each department is assigned a certain portion 
of the rent and other general expenses. Naturally, only the salaries 
of tJiose mechanics who work in the department arc used \m.Qn 
calculating the hourly costs. 

There are other reasons :^r variatiCTis in tî:* hourly rate. For 
example, some specialty shops, because of a high investesent in 
equipment, charge more per hour than do other specialty shops 
rendering other services. 

TIME-A£3D-«ATERIAL CHARGES 

The foregoing discussion deals with the problem of fixing 
charges on an hourly time basis. For such jots 3S re|»iring a 
wrecked car or straightening a fender, ti^ charge will Isve to be 
made on a time-and-material basis. Do not attempt to fix ti^ 
charges in advance unless you have l^d years of experience in such 
estimating and quote prices that are fair to t ^ custcsEsr and yet 
will insure an adequate profit for yourself. 

As the term in5>lies, tine-and-nsterial charges are based on an 
hourly rate and the cost of the various parts installed in tl^ car-
Determining this charge when the job is completed presents little 
difficulty if a time record is kept on tt^ repair order or job 
ticket, or the necessary requisitions are cede out by the laechanic 
who does the work. 

Some repairmen make the mistake of using a low hourly rate 
when calculating the price for such jobs, in the belief that there 
is sufficient profit in the discount they obtain on the purclsse of 
the repair parts installed. !Ihis is a serious error l^cause a great 
many repairs on modern cars require few parts. For instance, the 
installation of a detent spring in a transmission isey require 5 hours 
of work but the spring itself will cost only 20 to 25 cents. 

Obviously, very little profit can be reali:=cd from the parts in 
such an operation but if the shop is to be successful it must obtain 
a profit on labor. 



i 

wmmmmmmmmmm mm 

For 

JOB IsaUSIHGz Ifhat t h e 
worker Should Be j^ble t o I>D 

?5Hp^a^«^y«<e GBOm 
P r o f i c i e n c y SEI^HEZ) iD5Ê IIS!5aif<OSSJ= ^5ie 

Shown t h e TTPr^sa: SaasmSifl ^aayr. 

^!he Bncd.23e 

Perform t h e t e s t s which a r e 
n e c e s s a r y f o r e n g i n e t r o u b l e 
d i a g n o s i s . R^aover c l e a n , r e ­
c o n d i t i o n and r e p l a c e e n g i n e 
components 

!I!fee ^ ^ 3 . c 3 l prUwriiplgs 
iirsTOl'VBS 133 eauolaie craeraltlcm 
and a ^descrlptl^osa ©f eaaglse 
cca^sooeTits aini3 "ODSIT 3rel2— 
t i c snsh lp t o e a o a ©tlier 

T l ae I n h o a r s 

F s e l System 

Perform t e s t s which a r e n e e - P 
e s s a r y t o f u e l sys t em t r o u b l e | 
d i a g n o s i s and ^ k e f u e l sys t em | ^ 
t u n e np a d j u s t s ^ n t s . Remove, 
chec3?:, c l e a n , r e p a i r a i ^ r e ­
p l a c e t h e f u e l t a n k , ^ e l g a g e s , 
:&2el l i n e s , f u e l pomps, < s r -
i ^ i r e t o r s and choke and t h r o t t l e 
c o n t r o l s 

yl C i ^ r a c t e r i s t i c s ©f essglise 
foelS; , t h e its ' jes aia2 ^srlim-
c lp l . e s ©f fesl. systsffiSiy 1t5ie 
t^Tses and la^ss o f f s s l 
svstsan t^st lSii^ efKolpiDeiat 
arid f o e l s v s t s m t rsEaals 
d lagx ios l s 

Time i n h o u r s 

imcane I j i n r l c a t l c m 

Diagnose l u b r i c a t i o n t r o u b l e . 
Check, c l e a n , r e ^ l r and r e ­
p l a c e t i ^ component j ^ r t s o f 
e n g i n e l u b r i c a t i n g s y s t e i i s 

4- 7\ 

T i n s i n h o u r s 

Coolincr System 

I n s p e c t , c l e a n , r e t ^ l r and 
r e p l a c e component ^ r t s of 
t h e c o o l i n g s y s t ^ a 

15:s p r l i i a d ^ l s s amd •oj'pes ©i 
^ I S g l i n ^ l jEi32r iC2"t lS35 SVSttJ=ll!S 

^ I J S © tSae ccmpcslti-CEj aioa 
p r © 5 e x t l s s ©f sragajce lisiferl' 
c s t l s g © l i s 

"S^pes ©f ccfBllss^ s j s t s o i s ^ 
t i e l r fni3ctl©Gn aiad c s r s 

Tima i n nxmrs 

B l e c t r l c a l Si?steTT! 

Cl^ck autOEiOblle e l e c t r i c 
s y s t s a and »^ke n e c e s s a r y 
r e p a i r and r ep l acemen t o f 
i t s z e r t s 

i^nsTYa 5i2H3Ctl2ani asaS 
c s x e ©f t i e "^cairl©cs c e r u S 
o f antnmc^siie e 3 e c t x l c 
s y s t s n s 

Time I n h o u r s 
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General Ltibrication 

Perform complete lubrica­
tion jobs on the various 
makes and models of cars 

Principles and practices 
of automobile lubrication 

Time in hours 

Job Management 

Clean and arrange shop tools 
and equipment. Check/ sort, 
store and inventory pcjrts and 
equipment. Meet customers, 
make sales, and keep records 

Time in hours 

The problems involved in 
jthe operation of auto re­
pair businesses 

Code for employer's use in marking student's progress: 

Performed some operations 
in area 

Performed most operations 
in area 

Performed some opera­
tions v/ith reasonable 
proficiency 

Performed most opera­
tions satisfactorily 
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T R ^ I M I M ; Plal̂ M ^S!D PROSRESS RECORD 
F o r 

S t u d e n t ' s Copy 
JOB 1SAIHIHG: Ii3iat: t i i e 
Worker Shou ld ^ ! ^ b l e t o Do 

P r o f i c i e n c y RHLAICD ISFORMATIGS: What 
Shown t h e i r o r k e r Shou ld ^ low 

^gho Encd-ne 

Perform the tests ̂ diich are 
necessary for engine trouble 
diagnc^is. Re3sô.î ;, cle3i"># re­
condition aind replace esigi^^ 
components 

Tine in hours 

Fuel Systes 

8̂ 1 ~7{ Perform tests which are nec­
essary to fuel systeaa trouble 
diagnosis Bisd iiske fuel systees 1/ \J 
tune up adjusts^nts. Reoove, 
chec3c, clean, repair and re­
place the fuel tank* fuel gages, 
fcel lines, fuel pumps, car­
buretors and choke and throttle 
controls 

ISie physical principles 
involved in engine operation 
and a description of engine 
cOBiPoncnts and their rela­
tionship to each other 

Characteristics of engine 
ftsels, the types and prin­
ciples of fuel systems, the 
types and uses of fuel 
system testing equipment 
and fuel system trouble 
diacmosis 

Time in hours 

gncdne liubrication 

Diagnt^e lubrication trouble. 
Check, clean, rei^ir and re­
place the ccraponent |Qrts of 
engine lubricating systems 

.̂ X -'i 

Time in hours 

13ie principles and types of 
engine lubricating systems 
and their ccsaponent parts-
Slso the c<S!ff>osition and 
properties of engine lubri­
cating oils 

Coolino System 

Insj^ct, clean, repair and 
replace cosjgjonent parts of 
the cooling system 

Tine in hours 

Electrical System 

Check automobile electric 
system and nske necessary 
repair and replac^aj^nt of 
its j^rts 

•^pes of cooling systems; 
their function and care 

!i5ie theory, function and 
care of xii^ various parts 
of automobile electric 
ŝ 's terns 

Time in hours 



•p PHiHillillilR mmum^ 

Clutch 

Check* repair and adjust the 
various types of clutches 

Time in hours 

Transmission 

Overhaul the various types of 
automobile transmissions 

Time in hours 

Types 2nd functions of 
clutches, and their opera 
tion and care 

The function, types and 
operation of transmissions 

Drive Mechanisms 

Check, remove, repair, 
adjust drive train 
mechanisms 

Time in hours 

Types and functions of 
drive mechanisms 

Front ̂ xles and Steering Gear 

Overhaul front axles and 
steering gear and make 
caster, camber and toe-in 
adustments 

Time in hours 

Types of front wheel support 
and steering mechanisms and 
the principles of front-
end geometry 

Springs and Shock Absorbers 

Repair and replace springs 
and shock absorbers 

Time in hours 

Brakes 

Types and functions of auto* 
mobile springs and shock 
absorbers 

Repair and adjust brakes 

Time in hours 

Remove, repair, and rotate 
tires 

Time in hours __^____ 

The types and functions of 
brakes and principles of 
brake operations 

Wheels, Tires, and Tire Wear 

Function and construction 
of tires; factors which 
relate to abnormal tire 
wear 
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I General Lubrication 

Perform complete lubrica­
tion jobs on the various 
makes and models of cars 

Principles shd practices 
of automobile lubrication 

ifi 

W ]'. 

Time in hours 

Job Management 

Clean and arrange shop tools 
and equipment. Check, sort, 
store and inventory parts and 
equipment. Meet customers, 
make sales, and keep records 

Time in hours 

The problems involved in 
the operation of auto re­
pair businesses 

Code for employer's use in marking student's progress: 

Performed some operations 
in area 

Performed most operations 
in area 

Performed some opera­
tions v/ith reasonable 
proficiency 

Performed most opera­
tions satisfactorily 
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TRAINING PLAN AND PROGRESS RECORD 
For 

AUTO MECHANICS 

JOB TRAINING: T\liat the 
Worker Should Be Able to Do 

- * - * • 

P r o f i c i e n c y RELATED INFORMATION: liliat 
Shown the iJorker Should Know 

The Engine 

K Perform the tests which are 
necessary for engine trouble I . -
diagnosis. Remove, clean, re- 1/ \ 
condition and replace engine 
components 

The physical principles 
involved in engine operation 
and a description of engine 
components and their rela­
tionship to each other 

Time in hours 

Fuel System 

Perform tests which are nec­
essary to fuel system trouble j 
diagnosis and make fuel system [/ 
tune up adjustments. Remove, 
check, clean, repair and re­
place the fuel tank, fuel gages, 
fuel lines, fuel pumps, car­
buretors and choke and throttle 
controls 

Characteristics of engine 
fuels, the types ai^ prin­
ciples of fuel systems, the 
types and uses of fuel 
system testing equipment 
and fuel system trouble 
diagnosis 

Time in hours 

Engine Lubrication 

Diagnose lubrication trouble. 
Check, clean, repair and re­
place the component parts of 
engine lubricating systems 

Time in hours 

The principles and types of 
engine lubricating systecs 
and their component parts. 
Ĵ lso the composition and 
properties of engine lubri­
cating oils 

Cooling System 

Inspect, clean, repair and 
replace component parts of 
the cooling system 

Types of cooling systems; 
their function and care 

Time in hours 

Electrical Sŷ stem 

Check automobile electric 
system and make necessary 
repair and replacement of 
its parts 

The theory, functicm az^ 
care of the various parts 
of automobile electric 
systems 

Time in hours 
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tJhwĵ Si* s e p s l r and adjust: t he 
va r ious t y p e s of c lu tches 

Time i n li&urs _̂  

Ciutdh 

l^pes and Sixicticsns of 
c iutchGs, and t h e i r opera 
t i o n and care 

Transmission 

0\7erliaul thB variQus types of f 
autonobile transiaissioas 

TiBS in lioars 

Sie function, types and 
ODerati<ai of transmissions 

Drive jfechaniSBS 

Clie<^# remove* repair# 
adjust drive tra in 
sechanisins 

Tiise in hours 

M T^T^s and functions of 
d r i v e eecliasiississ 

Frcmt g x l e s and Steering Gear 

Overhaul fr<»it ax les and 
s teer ing gea^r and make 
cas ter , camber and t<^-in 
adustss^nts 

l^pes of front wheel support 
and s t eer ing c^cbaniSEss ar»i 
t l ^ pr inc ip les of f ront -
end gecE^try 

m Ti!^ in liours 

Springs and Shock j^bgorbers 

R e ^ i r and replace springs 
and sliock absorners 

Tinse in hours 

Brakes 

Types and functions of auto« 
ssjljile springs and sbock 
al^orSxsrs 

Repair and adjust brakes 

Tiiae in hours 

Ifhe types and functions of 
brakes and pr inc ip les of 
brake opera ticsss 

ytheels. Tires , and Tire iffear 

Remove* repair, and rotate 
tires 

Tis^ in nours 

Function and construction 
of t i r e s ; factors ^mich 
r e l a t e t o al^orsol t i r e 
wear 
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i^egjgifai lajbribation 

Perform complete Itaijrica­
t i on jol2s on t3ie various 
calces and nsodels o f cars 

Principles and practices 
of autonobile lubrication 

Tiise i n liours 

Job Manaqenient 

Clean and arrange shop t o o l s 
and egoipsiiaent. Checks sort« 
store and inventory parts and 
eqaipEsa u« Sfeet customers. 
Es}^ sales« and keep records 

Tiise i n hoars 

I3ie problems involved in 
ifhe operation of auto re­
pair businesses 

Code for eES>loYer"s use i n inarking student's progress: 

^rforEsd soise operations 
in area 

Perforsaed sssost operations 
i n area 

Performed some opera­
t ions ^Tith reasonable 
proficiency ^̂  

PerfbrEssd most opera­
t ions s a t i s f a c t o r i l y 
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VT 002 035 
Meat Cutting, A Course of Study Designed for Cooperative Part-Time 
Students Employed in Meat Cutting. 

Karnes, James B, 
Missouri Univ., Columbia. Dept. of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - May65 
MF AVAILABLE IN VT-ERIC SET 136p. 

*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *MEAT CUTTERS, 
HIGH SCHOOLS, POST SECONDARY EDUCATION, JOB ANALYSIS, ^COOPERATIVE 
EDUCATION, INDIVIDUAL INSTRUCTION, *MEAT, 

Related occupational information for meat cutting students in high 
school or post-high school cooperative education programs is 
presented. It was developed by a committee of teacher coordinators 
and teacher educators through an analysis of the trade and has been 
field tested and periodically revised. The 16 assignment sheets, 
designed for individual instruction, contain informative 
paragraphs, explanations of the importance of the assignments, 
references, learning activities, and objective-type questions. 
Examples of assignment sheet titles are (1) Sanitation in the 
Meat Department, (2) Preparing Retail Beef Cuts, (3) Preparing 
Fish and Shellfish, (4) Refrigeration, Curing, and Storage of Meat, 
and (5) Advertising, Displaying, and Selling Meat. Information 
sheets are included on retail meat cutters, fresh and frozen fish, 
and selling meat products. The material is to be used by 
individual students under the supervision of a qualified coordinator 
or competent trade teacher for one year or 180 days. The student 

should be in grade 11 or grade 12, have proper prerequisites, and 
be employed in meat cutting in a cooperative education program. 
Supplementary materials include a list of references, an analysis 
of the retail meat cutting trade, and a student progress record. 
Answers to assignment sheet questions are available in VT 002 084. 
This document is available for $1.50 from Industrial Education, 103 
Industrial Education Building, University of Missouri, Columbia, 
Missouri 65201. (HC) 
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MEAT CUTTING^ coopera-bively -with Jndias^ Bdnic. I^pt:. (U. o f Mo. a t 

Colmnbia) and Mo. S ta te Dept., o f Ed. (1965) 

Supplementary InfomatiGn o i InstractJcaaal Material 

Provide infonnation belov i^iich i s nof-̂  ineliid^ i n the poblicatica. iSssk IS/A in 
each blank for iihich infonnaticm i s not available or not ^^l icable . ^ark P 
^ e n infoiiaation i s included in the publicaticQ. See reverse side fcir f îrUaer 
instructions. 

(1) Source of Available Copies • 
Agency i n d u s t r i a l Educaiiion Dept . , Ifoiv. o f Mo. ai^ fv>liyTa7h-ia 
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Utilization of Mateirial: 
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Geographic Adaptability 
Uses of Material 

United S t a t e s 

Users of Material s tudent 
Study guide f o r r e l a t e d instr iact ion 

{k) Requirements for Using J5aterial: 
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Student Selecticai Criteria jun ior i n h i g ^ school witja proper p r e -
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Describe 

Source (agency) 
(address) 

( see at tacned X i s t i 
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C . ^se r ica ia Sheep P r o ^ a c e r s Coai^ci l , Ip=»?7vb Cxittiii-z:: aziQ >fezTth?>Trvais.:' 
Ma 11:3^I, .^jnerican Sheep Prcx2-acer5 CoiiDcii, 52D ^^135«QV Ssgrn^-^g.-
Bi3ildii5g, 9G9 S e v e n t e e n t h S t r e e t , Den-ser 1 2 , Cr-iccaraS©* ISSl^ 
$3 .50 is} 

B . :^?atiGa2al A s s o c i a t i o n o r R e t a i l G r o c e r s , S e X r - S e r m c e j j ^ t S g 
^^atiOEal .Assoc ia t ion o r He t a i l G r o c e r s , 360 
Chicago 1, I l l i n o i s , 1951 , $ 1 , 5 0 * 

jivrortxi >liigr-n:J<zasB :A'-=ii:.'u:r=a 

iS} 

U n i v e r s i t y ' o f l ^ i s cons in , R e t s i l j g e a t s ; S t o r s j e BaisaZLizgT S^x^itini^tnn,, 
C i r c u l a r Humber 5 8 3 , E x t e n s i o n S ^ n e i c e , CollsgiB o f ^grisEl-itz^rex, 
U n i v e r s i t y o f Wiscons in , Had i son , Ivlsconi-izi, 1S5D, S.'iB HH 

^ a t i o s a l A s s o c i a t i o n o f R e t a i l G r o c e r s , I^^SZS l-jest Bei 
S v s t e s i-an-^sl, 2Ja t iona l I ^ s soc i a t i on of R e t a i l Grocers^ ^ © Stesr: 
Michigan ^ivenue, Chicago 1 , I l l i n o i s , 1959 . f l^ 

G. Uni ted S t a t e s Ber^rtsBent o f t h e I n t e r i o r , BBZ:1C F^?;h C£>2:8;sr̂ fl 
!ifest Ki tchen S e r i e s No. 2 , S u p e r i n t e n d e n t o f DDcsn^nts , U« S« 
Govemz^^nt P r in t inc r O f f i c e , ITashington 25;r D . C . 234^2 , 1S59^ 
$ .25 ' m 

- SOPPI.SHSI?!iSRv REFERESC5S 

C h r o n i c l e Guidance P u b l i c a t i o n s , I n c . , O c c u r a t i o n a l B r i e f ; ^ 5 5 1 
C u t t e r , 5 - 5 8 . 1 0 , C h r o n i c l e Guidance P u b l i c a t i o i s s , I n c . * ^DTSV^:, 
Hew York, 1965, $ . 3 5 . 

15ie fo l l owing r e f e r e n c e s a r e p o b l i s s t i o n s o f t±»3 m i i t e a S t a t s liiejQr-t:-
3 ^ n t o f t h e I n t e r i o r and siay b e o b t a i n e d from t ± s Super ln t s inoen t 3 f 
B o c u s e n t s , " n i t e i i S t a t e s Goi^rmnent P r i n t i n g O f f i c e , ir^^hin^cjtisn 25*r 
B . C. 20402. 

T e s t Ki tchen S e r i e s , C a t a l o g Xusber I 4 9 . 3 9 : Ibor ikle t nxmger^ 

1/2 F i s h Cookery For One Hundred, 1 ^ 6 , $.3© 
2 /2 B a s i c F i s h Cookery (Reference '^G*}, 195S, S.25 
3/2 How t o Cook O y s t e r s , 1953, S .20 
4 Hoi-̂  t o Cook Sal320n, 1960, S .20 
6 Hew t o Cook Ocean P e r c h , 1952, S .20 
7 Hosv t o Cook Shrisap, 1952, $ .20 

(Continued c s t h e 53est Page) 
* S u b j e c t t o e d u c a t i o n a l d i s c o u n t , 

** Frequoncv o f u s e i n a s s i a n s e n t s . 



P^SiSCSii' 

' ^ . l . S CSSET^SS O ^ S 0 2 S S '^S O i i O S - :ZJ3^ CZ; 321 SGES-LvSHS ^Esur dunsLSE, 
ssr "^tS^ ass lgsa isss : s i ^ s t s c^^^r is r - tSas zr?l=t-=Q ((onmipFS^' cmfs"̂ )) 

:3sr3isi^^€ss ^sc ise t s 2?5r "Ezas sccio: 

"SPi =rc»TrS7^ 

: r s i Q S 2 i O i i 
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In preparing this course or stuidy* it has ceen assumed that the 
attainment of occupational ocaapetency in any ty^e of work involves 
three different* yet closely related, types of ieaming- iSiey ares 

i. >^stery of the practical Job Skills and Procedures performed 
iy the ̂ ^rker in the occopation. 

2. Conrorehiension of the ̂ jfeg'̂im-ical ami Related Information 
"basic to an intelligent njiderstanding and practice o± 
the ocoipaticm. 

3« Bevslopssnt of those Personal-Soeia 1 l̂ raits which are 
essential for the success fal worker-

•23ie first group of tl^se °learning units* — the job skills and 
procedrTes — has l^en arranged in the analysis under zhB heading 
of "job ̂ Eraining*** The second group of learning iinits ——the technical 
and related inforssation — has been airranged under the heading of 
"Related Infonsation." ^ e thii^ ̂ rotip — the personal—social 
traits — has been listed -onder "Personal Qualifications" in the 
introductory section addressed to the student. 

In a cooperatii^ educaticsnal progras it is necessary for both 
cooperating agencies — the school and the ̂ E^loyer — to imderstand 
clearly jiist ̂ daat each is to be responsible for in the training of 
the student-worker. Experience has shewn that nest of the^ practical 
job skills and procediares of an occapation can best be learned 
throngh supervised work on the job. Experience has shewn also that 
the school can best i^ach laost of the technical and related occupa­
tional in forma •'lion needed by young student-workers. 'Shis division 
of responsibility has been m^Q in the arrangsi^nt of the course of 
study; that is, it: is expected that tl^ student-worker will master 
the job skills and procedures through practical work on the job 
under the insisdiate supervision of the ̂ ^loyer, and that he will 
receive instruction in related occupational inforsation in the 
school under the direction of îlie coordinator-

In the back of this course of sts:̂ y will be found three copies 
of the ^SaiHIMS ^lAE ^mi PRC3>saESS HBCCHSD FC^ MEST CUTi'lNG, RETAIL. 
One copy is asrked "Student" in the ugmer right hand comer. On 
this copy, in the space TISSSB in Hours, the student will "kBep a talley 
of ifhe i^urs he S|^nds on his Job per Prosing operations in each area. 
*Sie nejct copy marked "^uployer," should be gives to the eE^loyer for 
recording the student's job perijbmaance in each area. The third 
copy may be used by tiiffi coordinator ^ r his record. 

Skills and related i afbrsiatiorB are satters for dlr&ct. instruc­
tion, but personal-social traits are acquired only through practicing 
them during the process of acquiring skil^ and information in one" s 
daily conduct. Inhere fore, both the ei^loyer and the school, as well 
as the home, must assus^ responsibility for developing in the student-
worker those habits, attitudes and character traits ̂ ;?hich are 
essential for success in his occupation and in life. Both the 



^mtm tm wmmmmmmm 

5 

emp3x>yer and the school should be constantly on the alert to see that 
the student-worker places desirable interpretations on his experiences 
and that he does not practice habits and exhibit character traits 
detrimental to his success. 

Since the coordinator's class will be made up of fifteen or more 
students/ each differing from the other significantly* studying a 
dozen or more occupations which differ markedly in their requirements, 
it follows that it will be impossible for him to teach, through the 
group method/ the occupational information which relates to the 
specific job of each student-worker. In order to be effective, this 
type of instruction must be individualized. There is, of course., 
some related information, such as occupational health and safety, 
workmen's compensation, wage-hour laws, fair labor standards, 
unemployment compensation, and the like, which is of common interest 
and concern to all student-workers, and may be effectively taught by 
the group method. But if the coordinator is to make a real contribu­
tion to the in-service vocational education of his students, he must 
devote a major portion of his classroom instruction to content which 
deals specifically with the work of each boy and girl enrolled. 

With this requirement in mind, and in order to facilitate individ­
ual instruction, these assi9nment sheets have been prepared. Each 
contains certain record data as to number and range of units covered, 
introductory paragraphs designed to develop interest, explain the 
importance of the assignment, and to convey to the student what he 
is expected to learn, specific assignments including reading, 
learning activities and a series of new-type questions designed to 
check his attainment. 

Obviously^ it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator will 
find the assignment sheets well adapted to this end. He can select 
from day to day the assignment which covers the informational units 
related to the work being done on the job. With this arrangement, 
the coordinator will become, during a major portion of his classroom 
time, a supervising study and helping teacher. 

In selecting books for the course, an effort has been made to*: 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these books 
be secured and kept in the coordinator's classroom for ready use by 
the student* 

The key sheets, available in a separate manual, have been prepared 
to enable the coordinator to score quickly the objective tests which 
are a part of each assignment sheet. These key sheets give the correct 
answers to the questions, as well as the reference and the page on 
which each answer can be found. The key sheets should be kept in the 
coordinator * s possession. 
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TO THE STUDENT-WORKER 

Meat retailing structure is a combination of basic principles of 
operation. Every business is made up of basic principles. The major 
principles that confront a meat retailer include keeping his market 
cleanf organizing his many jobs into an efficient pattern, buying 
effectively, selling effectively, maintaining gross profit, maintaining 
and using operating records and controlling expenses. 

What You Will Do as a Retail Meat-Cutter 

i i 

N 

• I 

il 

i 

In brief, you will display and.sell meat and fish (performing the 
duties of a salesperson); cut meat to size desired for display or 
desired by the customer, using a knife, saw, and various types of 
power equipment, and attempting to utilize every portion of the car-^ 
cass. You will clean fish and poultry; suggest various cuts of meats 
to customers and indicate the best manner to cook the meat, basing 
your comments on experience in handling all cuts of meat. 

Retail meat-cutting is classified by the United States Employment 
Service as a skilled occupation, which means you must have a thorough 
and comprehensive knowledge of the trade, must be able to exercise 
considerable independent judgement, and possess a high degree of manual 
dexterity. These qualifications you will acquire with diligent appli­
cation to learning while on the job and in the classroom. 

Requirements for Entry Into Retail Meat Cutting 

THie meat-cutting occupation is entered through on-the-job training. 
This may include a three-year apprenticeship program, although it is 
not generially required. According to, U.S.E.S., beginners need two or 
three years to learn the trade and must receive such training ass buy­
ing and grading meats; refrigeration and storage of meats; care and 
use of equipment; cutting, boning, trimming, and rolling of meats; 
killing, dressing and drawing poultry; and preparing fish. You will 
cover all these operations and more in this course. 

Have you had any experience in animal dressing or cooking? If 
so, you will find it helpful in getting started and progressing in 
this occupation. Should you be called into service after you have 
received training as a meat-cutter, the Army has three types of jobs 
in which you might well fit: mess sergeant, meat cutter, or cook. 
The Navy uses men with such experience as "ship's cooks." Certain 
civilian occupations are open to trained meat cutters which may 
interest you later, such as executive ^hefs or kitchen supervisors in 
large restaurants, a short-order cook or cook in any eating establish­
ment, or opportunities in the meat-packing industry. 

Working Conditions 

Working conditions are excellent in the large self-service stores 
of today. You will work inside the year around with other meat cutters 
in a well lighted and well ventilated (if not air conditioned) building. 
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The hours are in keeping with other retail jobs and the wages will Isa 
commensurate with wages paid for similar work in the- locality whicih 
requires substantially the same*amount of training. 

Whether you can take advantage of the opportunities which lie 
before you in this field depends upon the skill you obtain in the 
first few years of your training and experience. Under this i^rt-
time program which you are entering* you have the. opportunity to 
master those basic operations and facts upon which you can build with 
experience to the highest degree of competency. J"ust hew far you wisn 
to go toward this goal depends upon the effort expended toward isastery 
of the fundamentals. Your dEuture is "in your hands. 

Personal Qualifications 

Honesty - This means giving full value for every cent received; 
truthfulness in imparting merchandise information; a sense of 
loyalty to both the employer and the customer. 

Tact - This means knowing what to do and say in dealing with 
others so as not to give offense and thus to win good will for 
the firm. 

/ 

Courtesy - This means considerate behavior towards others, re«-
specting their points of view, interests and wants. Though dif­
ficult to accomplish in all situations, its many benefits in 
human and business relations make it well worth constant effort. 

Personality - This means those magnetic personal qualities that 
bring customers back: helpful suggestions made, information gladly 
given, self-control, emotional stability and reserve teapered with 
a sense of humor and understanding. 

Cleanliness - The clothing and person of the meat cutter must be 
kept spotlessly clean. Diri^ hands and untidy clothing of any 
food handler repel customers. 

Pleasing Appearance - This includes manners and posture, neatness 
and good habits in personal grooming. 

Industry - This is the ability to see things that need to be done 
and keep busy doing them without supervision. Such as enthusiastic 
interest is the most salable trait a beginning worker has. 

Dependability - This means reporting for work punctually* carrying 
a fair share of the work load, carrying out an assigned task with­
out supervision and in a commendable manner. 

Cooperation - This means a real desire to woth harmoniously with 
others and to be helpful. 
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Intelliaenge - Tns sseat cutter must ise of average or hetter 
general and social intelligence and shoold hBVB a high .school 
ed'jcation. He should be able to interpret current laarket trends 
and purchase wisely. 

Alertness - Manual dexterity and mental awasreness of potential 
dangers are requiresjents of the aeat cutter dealing with razor-
sharp equipE^nt, 

Health - 'n^ laeat cutter needs good health to Eset legal reguire-
n^nts of food handlers and to insiire sanitation. He east have a 
high degree of stamina* which requires a vigorous constitution, 
acundant energy, and the ability to stand for long hours. He 
^^^^.^-^^J3tly lift and carry heavy cuts of c^at to and frcs the 
refrigerator room. Here he will be exposed to sudden temper a ture 
changes as he goes in and out of the refrigerator 3:t>ce, with the 
possibility, in sosse instances, of injurv to health. Keen eve-
sight is essential. 

i 
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ANALYSIS OF E3AT CUTTING, RETAIL 

JOB TRAINING: I'/hat t h e A s s i g n . 
Worker Should Be Able t o Do No . 

RELATED INFORMATION: v-Jhat 
t h e Worker Should Know 

The Meat Cnt t ina .industrv 

1 

1 

1 

2 
2 
2 

1. Historical development of 
the meat industry 

2. Economic importance of 
the meat industry 

3. Organizations that pro­
mote meat and meat pro­
ducts 

4. vocational opportunities 
for meat cutters 

5. Training requirements 
6. Personal qualifications 
7. Trends in the retail meat 

industry 

8. 

9. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Sanitation, Inspection and Grading 

Recognize signs of meat 
spoilage 

Check the temperature 
reading in various 
areas of the department 

Clean and sanitize 
floors, ceilings, and 
walls in the cutting 
room and cooler 
Clean and sanitize the 
racks and counters in 
the cutting room and 
cooler 
Clean and sanitize the 
power equipment in the 
department 
Clean and sanitize the 
hand tools in the 
department 
Maintain a clean 
uniform 
Wash hands properly 
before handling meats 
Receive meat shipments 

8 

10 

11 

15 

17 

The various types of meat 
spoilage/ their cause and 
prevention 
Recommended temperatures 
for various areas in the 
department 
Importance of sanitation 
in the work area and for 
the equipment 
Materials used for clean­
ing and sanitizing work 
areas and ecjuipment 

Importance of good habits 
of personal cleanliness 

Importance of proper 
handling and storage 
procedures for meats 
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JOB TRAININGS What the 
Worker Should Be Able to Do 

As5igi3 -
Ho. 

REIr^TED IMFC®Mf̂ TI05fs Khat 
t h e MorHier Sbo^M Sisow 

18. Weigh meat shipments 
19. Place meat shipments i n 

the cooler s to rage 
20. Handle meat in the 

c u t t i n g room 
2 1 . Care for meats on 

d i sp l ay 
22 . S tore meats t o be kep t 

over a weekend 

24. Recognize inspected 
meats 

2 5 . Recognize and i n t e r p r e t 
grading stamps 

4 

4 

4 

4 

4 

2 3 . 

2 4 . 

2 5 . 

2 6 . 

2 7 . 

Prov i s ions of sssat 
i nspec t iou i Xâ â s 
Kfeat Inspec t ion agencies 

GO'vemiient grades of meat 
and t h e i r neanxng 
Job reqo i r e e e n t s of rseat 
i n s p e c t o r s aiKi graders 
c o s t o f issafc inspec t ion 

Se l f"Serv lce Operat ions 

32. 

33. 

34. 

35. 

36. 

37. 

Set up and maintain a 
se.f-service display 
Wrap a package using the 
butcher's wrap 

Wrap a package using the 
drugstore wrap 
Wrap packages for self-
service display 

Label packages for self-
service display 
Re-wrap packages from 
the self-service 
display 

5 

5 

5 

5 

5 

5 

28 

29 

30 

31 

32 

33 

5 

5 

35 

37. 

38. 

39. 

P r i n c i p l e s ?2pon ^ ^ i c h 
s e l f - s e r v i c e i s based 
Advantages and d i s ­
advantages of s e l f - s e r v i c e 
O r g a n i z a t i i ^ of eqa ipesn t 
and t^Jierations i n s e l f -
s e r v i c e 
E^ipssisnt Tiiniqee t o s e l f -
s e r v i c e c^erat icms 
l^cnniqiaes ased i n sak ing 
d i s p l a y s 
'2fecl2ni<gioies of c u t t i n g and 
wrapping s ^ a t s for s e l f -
s e r v i c e 

C h a r a c t e r i s t i c s and uses 
of t he variouJS w r a ^ i n g 
m a t e r i a l s 

I^hen re-^iaraj^ a r e 
necessary 

Ef:fects of l i g h t on meats 
i n the d i s p l a y area 
Treads and fsitore of 
s e l f - s e r v i c e 
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JOB ^ESt̂ ISfHSGs Wa3t t h e 
Worker Should Be .able t o Do 

Assign. 

4 0 . I d e n t i f y i d i o l e s a l e aac 
r e t a i l b e e r c u t s 

4 2 . Cu t b i s d sbank 

4 3 . Cut f l a n k sfesak 
^44^ Cut f l a n k s t ew 
4 5 . C u t p l a t e aisd r i b ends 
4 6 . Cu t b r i s k e t 
47. Cut Sjre sbank 
48. Cut beel of round 
49. Cut round steaks 
50. Cut aruiap sroasts 
51. Cut knuckle soup bone 
52. Cut «^dge bone steak 
53. Cut round bone steak 
54. Cut double bone steak 
55. Cut pin-2^ne steak 
56. Cut porterhouse steaks 
57. Cut !l?-ix>ne steaks 
58. Cut club steals 
59. Cut rib rcasts and 

steaks 
60. Cut blade rib roast 
61. Cut cbuck, rib cr blad? 

roasts and steaks 
62. Cut neck bones 
63. Cut ans pot roasts and 

s-î aks 
64. Cut l^ef liver 
65. Prepare beef brains 
66. Cut l^ef tongue 
6 7 . Cut b e e f h e a r t 

t3 

4 0 . "ESsol^sals snd i r e t s i l l iee: 
c u t s 

4 1 - C l a s s e s , g radsSs S33d 
q n a l i t F ©f ts^S 

4 2 . Ilfecssniigi:^ isi mekiiDg 
r e t s i l b e e f o a t s 

Pork 

68. Identify '%̂ oiesale and 
retail pork cuts 

70. Cut pork tenderloin 

71. Cut sirloin pork roast 
72. Cut Canadian style i^con 
73. Cut loin chCKps 
74. Cut rib pork cihops 
75. Cut loin roasts 

7 
mm 

i 

5 8 . 

6 9 . 

70 . 

ICboIssa ls smd r e t s l IL p s r k 
c n t s 
3G23des a33d ^gssMlt^^ ©f 
p o r k 
Î̂ r̂ ^Ti" J i ^ s Bf makisg 

r e t a i l iDCJrk cjats 
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JOB TRAINING: X'fhat the Ass ign . 
Worker Sho\3ld Be Able toJDo No. 

RELATED INF0RI<5ATI0N: What 
the vJorker Should Knovz 

104. Cut l e g r o a s t s 9 104. ifechniques i n making r e ­
t a i l lamb cuts 

105. 
106. 

107. 
108. 

109. 
110. 

Cut leg steaks 
Cut sirloin rOd*=ts 
and chops 
Cut rib chops 
Cut shoulder roasts 
and chops 
Cut breast stew 
Cut shank stew 

112. Cut up chickens 

113. 
114. 
115. 
116. 

Cut up ducks 
Cut up geese 
Cut up turkeys 
Cut up guineas 

Poultry 

10 111. 

10 112. 

Grades and classifications 
of dressed poultry 
Methods of preparing 
l̂ oultry for display 

120. Dress fish 

121. 
122. 
123. 

124. 

125. 

Cut fish steaks 
Fillet fish 
Test for fresh fish 
quality 
Store and d i s p l a y 
fresh f i s h 
Store and display 
frozen fish 

Fish 

11 

11 

11 
11 

11 

11 

11 

11 

11 

11 
11. 

117. 

118. 

119. 
120. 

123. 

124. 

125. 

126. 

127. 

128. 
129. 

130. Store and display fresh 
shellfish 

11 130. 

Food va lues der ived frcsn 
f i s h 
Species of fish common to 
the retail market 
Market forms of fish 
f̂ethods of dressing and 
preparing fish cuts 

Quality characteristics 
of fresh fish 
Procedures for storing 
and displaying fresh fish 
Procedures for storing and 
displaying frozen fisli 
Methods used in fish 
cookery 
Species of shellfish 
common to the retail 
market 
Marljet forms of shellfish 
Quality characteristics 
of shellfish 
Procedures for storing and 
displaying fresh shellfish 
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JOB ^IsaiHIHG: vfsmt ttB -assign. 
Worker Shouhd Be î lsle to Do ilo. the ITorker Sliould Know 

131. Store aud display Srozen 
sliellfisia 

TS 131. 

11 132. 

Procsdiires for storing 
3u^ displaying frozen 
shellfisn 
2&tl2ods used in shellfish 
cookery 

1 3 5 . 

1 3 6 . 

1 3 7 . 

Groaiisd aaid Heady-'to~Ser\?e Meats 

Cut and griiad seats 
for sausage:. 
Cut aud wrap ready-to-
serve meats 

Set up ai^ laaintaiD a 
display of ready-to-
S3rve Effiats 

12 

12 

12 
12 
12 

133. 

134. 

135. 

135. 

12 137 

Historical development of 
sausages 
5feat products classified 
as sausages 
Procedures used in nsaking 
sausages 

f̂fechniques of cutting and 
wrsl^ing ready-to-serve 
seats 
Precautions to he observed 
in displaying ready-to-
ser^^ issats 

fifeat Cookery 

13 138. 

13 139. 
13 140. 

13 141. 

nutritional values of 
various oeats 
Basic i^iZt, cookery issethods 
Co<̂ Ling i^thod appropriate 
Sor different cuts of 
E^ats 
Techniques used in carving 
co<&ed Bseats 

RefriqeratiOQ, Curing- and Storage 

14 

14 

14 

14 

14 

142. 

143. 

144. 

145. 

146. 

Early eethods used to 
preserve meats 
Materials and eethods used 
in curing seats 
l^velopBent of refrigera-
ticKi process for preserv­
ing Eieats 
Precautions to be followed 
in freezing E^ats for haae 
storage 
Freezer storage life o£ 
vsrious Eseats 
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JOB TRAINING: f̂liat the Assign 
V7orker Should Be Able to Do Mo. 

RELATED INFORMATION: What 
the VJorker Shotuld Know 

147. Cut meats to be stored 14 147. 
in home freezer 

148. Wrap meats for home 14 148» 
freezer storage 

Techniques of cutting meats 
for home freezer storage 
Wrapping procedures for 
home freezer meats 

Management and Merchandising. 

150, 
151. 
152. 

153 

154. 

155. 
156, 

158. 

159. 

160. 

Place orders for meat 
Make a cutting test 
Interpret and utilize 
the results of cutting 
tests 
Compute prices for 
various retail meats 
and meat products 
Process invoices on 
new shipments 
Conduct an inventory 
Keep books fbr a re­
tail meat department 

Provide satisfactory 
special services for 
customers upon request 
Answer questions and 
assist customers in 
making meat selections 
Make suggestions for 
attracting and holding 
regular customers 

15 149* Operations of wholesale 
suppliers 

15 150, Principles of meat buying 
15 151» Purpose of cutting te>;c 

15 153. Principles of pricing 

15 154. Importance of current and 
accurate records 

16 157 

16 158. 

Personal characteristics 
desirable in retail meat 
salespersons 
Techniques of personal 
selling 

16 160. Importance of regular 
customers 
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Assignment 
Sheet No. 1 

Covering 
Units 1-3 

THE EXPANDING MEAT INDUSTRY 

The production, processing and distribution of meat and meat pro­
ducts has become one of the principle industries in America. It has 
had distinct bearing upon the economic development of modern civiliza­
tion. 

In order to be an efficient and well informed meat cutter, it is 
well to know through what stages meat passes prior to arriving in the 
retail store. It is also beneficial to know something of man*s eating 
customs and habits. 

In this unit you will have an opportunity to become acquainted 
with the historical background of the meat industry, the development 
and growth of the industry, and some of the organizations which pro­
mote the continued growth of the industry. 

Assignment; 

1« Read the references given below. 
2, Write a short paragraph (100 words or less) on the 

relationship of the consumer and the retailer, 
3. Answer the questions below and turn in this assignment 

by « 

References: 

Ae Ziegler, The Meat We Eat> pp. 1-8, 505-513• 
B» Bull, Meat for the Table, pp. 1-18. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a cird-a around the letter "F." 

T F 1. The American Indian was largely a meat eater which may have 
been due to the work associated with obtaining vegetable 
foods. 

T F 2. Most vegetables can be eaten raw without disastrous results, 
while most meats require cooking for safe eating. 

T F 3. Meats were more prominent in the early Greek diet than in 
the later Greek diet. 

T F 4. The diet of the Romans was similar to that of the early 
Greeks. 
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T F 5. More people can be fed from an acre of land \^en the pro­
ducts of the land are fed to livestock and these products, 
meat, milk or eggs, are then used for human food, rather 
than when the land products are used directly for huiaan food. 

T F 6. Almost 85 per cent of the com groxvn annually in the United 
States is fed to livestock. 

T F 7. Henry Ford got his idea for the automobile assembly line 
from the meat packing industry. 

T F 8. "Porkopoiis" was a nickname given to the city of Minneapolis 
when it was an early center of the pork packing industry. 

T F 9. Before the development of better transportation, the farzier 
moved his excess grain to market by feeding it to livestock 
and then driving the livestock to a slau^ter center. 

T F 10. The first mechanical refrigeration railroad car for trans­
porting fresh meat was used in the year 1880. 

T F 11. The inedible parts of the slaughtered animal have little 
commercial value. 

T F 12. The consumer's present trend is toward the purchase of 
meats which contain less fat. 

T F 13. 

T 

T 

T 

F 

F 

F 

14 

15 

16 

The fat in a piece of meat adds nothing to the aroma, 
flavor, or moistness of the meac. 

Lean meats are primarily protein in nature. 

The United States ranks third among the countries of the 
world in the total consuEyption of meat per individual. 

The National Livestock and Meat Board was o: 
to combat unfavorable propaganda and to f 
concerning the nutritional value of meat 

i n 1922 
iiiforsiation 

T F 17. 

T F 18, 

As a result of the National Cooperative ̂ eat Investigation 
Project many old cooking methods have been discarded ar.d 
new ones adopted. 

Home study courses are available from the American i^at 
Institute. 

Completion 

( Directions; Fill in the blank (s) in each statement with the ̂ ^rdfs) 
V required to complete the sentence correctly. 

1. The favorite type of meat in the early Greek diet was 

2. According to Bull, "Eating as an art was really deve 
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5. 

6-

7. 

8. 

9. 

10. 

U . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Perhaps the greatest change in the eating habits of Esodem oaa has 
been in regard to the - ^eal. 

^ e theory of econonics which states ti^t iinless an Increase in 
population be checked by prudential restraint, poverty is inevi— 
table, is the th&2ry. 

Of the farm land in the IMlted States, pasture crops occxspy 
___.__̂ ____ per cent. 

Because of the i??iportance of soil consesnyation there is likely to 
be a/an ..._________̂ ____ in the aaount of pasture land in the 
IMlted States. 

The sale of livestock and its products accoimts for over _ _ ^ _ ^ _ 
per cent of the farmer's total income. 

In the processing of its finished product, the seat packii^ 
industry utilizes ̂ mat sight be called a _^.^__.____^ line. 

'She term "meat packing" results froia the practice of shipping 
E^at by packing it in bairrels and Ixsses with a 

or _ ^ .̂ 

^&e Chicago IMlon Stock Yards were opened on Cĥ rist̂ as Bay In 
the year .̂ 

P̂he transportation of livestock to slaisghter plants was greatly 
iE5>roved with the constamction of __» after the 
Civil War. 

3\ro sen ^iho founded Eseat packing co^^nies in Chicago in 1867 and 
1875, and ̂ dio greatly stiisulat^ the industry were ___^_^.^___^ 

and 

In addition to being a waterway, lake Michigan also sc^^lled the 
early n^at packli^ industry with . 

In a years' tis^ the average As^rican consumes about ei^t tises 
as isuch beef as . 

In terss of total cash volmae of business the seat Industry isc^ 
ranks aiaong the Industries in the IMited States. 

^ e iisierican Meat Packers Association, organized in 1S06, is now 
lancfVD. as the 

^ e American Heat Institute consists of 
departments. 

servxce 

^ e agencies %mlch probably do the greatest aisount of work, in 
tenss of finding n&t facts about @eat and disseminating these 
facts to the public, are the various 

and the 
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Multiple-Choice 

Directions; In the space at the left of each stat^aent, write the 
le1:tsr of the itesi li^ch will provide the correct answer to con^jlete 
the statement. 

3. 

4. 

5. 

7. 

8. 

9. 

10. 

It is generally found that as the density of the population 
increases in a coimtry, the meat consi2iE5>tion per individual 
will {A) decrease? (B) increase; (C) remain constant; 
(D) be !2K>re affected by other factors. 

It is estinsated that rou^age, i.e., hay and silage, 
i^ich huEsns can not eat, produces (A) 40; (B) 50; 
(C) 80; (D) 95 per cent of our beef products. 

A saajor portion of the crops produced in China and India 
are used for {A) feeding their livestock; (B) export to 
other countries; (C) hurnan consus^tion; (D) feeding 
their «ork anis^ls. 

In 1350 the center of the pork packing industry was in 
the cil^ of (A) Chicago; (B) Cincinnati; (C) Detroit; 
(D) M i n n e ^ i o l i s . 

In the early days of the H^at packing industry, livestock 
was slaughtered only in the (A) winter; (B) spring; 
(C) suEEser; (D) early fall. 

6. 1?he first refrigerated car in ̂ ^̂ lich fresh meat could be 
shipped long distances was designed in 1875 by (A) J. P. 
MojDgan; (B) Hiilip D. ArsBOur; (C) Gustavus F. Swift; 
(D) G. 5. Haiŝ sond. 

According to Bull, the price of seat is determined by 
(A) the faraser? (B) thia SEeat packing industry; 
tC) the retail butcher? (B) the consumer. 

Generally speaking our eating habits are governed in large 
?^^sure by (A) spendable income; (B) the doctor; (C) both 
A and By (D) exclusive of A and B. 

Miic3i of the following income groups are the greatest 
consumers of laeat products? (A) low income; (B) middle 
incoffise? (C) high inccsie; (D) they are all ajjout equal. 

Ifeat contains all the necessary minerals for human body 
EEetalK>lisM with the exception of (A) calcium; (B) iron; 
(C) piKJsphorus? {D) iodine. 
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Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The so-called "big four" of the meat packing companies are: 

(A) (C) 

(B) (D) 

2. Define what the word "ruminant" refers to. 

(A) 

3. What were the findings of the Hormel Institute at Austin, 
Minnesota, concerning the roles of fat and cholesteral in heart 
disease? 

(A) 

4. 

5. 

List some of the findings of the research program promoted by 
the National Livestock and Meat Board concerning the food value 
of meat. 

(A) 

(B) 

(E) _ 

The nine divisions of the National Livestock and Meat Board v^ich 
coordinate the work of the organization are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 
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Assignment 
Sheet No. 2 

Covering 
Units 4-7 

VOCATIONAL OPPORTUITITIES IN MEAT CUTTING 

Will I be able to find a job as a meat cutter after I complete 
my training? Where can I expect to find this type of employment? 
What can I expect my salary to be? Under what conditions will I be 
working? VThat things must I know to be a good ̂ aeat cutter? 

Many of these questions you have probably already answered, but 
in case you haven't, now is the time to find out. Knowing what this 
type of work has to offer you and what demands it will make of you 
will help determine your success and satisfaction in the job. All 
jobs have unpleasant aspects. •I'his should be expected and you should 
be willing to adjust to them. There are probably very few people who 
enjoy every aspect of their job. 

Meat cutting has become a skilled trade, having made significant 
progress since the days of the butcher. Much research has gone into 
cutting methods, sanitation practices, packaging materials and selling 
techniques, as v/ell as the development of meat animals. This is a 
progressive occupation that continues to search for methods and tech­
niques to improve its efficiency. 

This is an occupation that contributes to the satisfaction of 
one of man's basic needs—food. It is also an occupation that will 
probably not be replaced by automation in the near future. In order 
for a machine to do the job of the meat cutter, the meat carcasses and 
wholesale cuts must be uniform in size, and we just don't "grow" 
animals that way, yet. 

In this unit you will have an opportunity to find the answers to 
your questions about this occupation—the employment opportunities, 
nature of the work, earnings, training required, personal qualifica­
tions and a look into the future. 

Assignment; 

1. Read the reference listed below. 
2- Ans\-7er the questions below and turn in this assignment 

by . 

Reference; 

Information Sheet No. 1 
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Quest ions; 

"I^riie-False 

D i r e c t i o n s ; The fbl lowing stHtements are e i t l i s r t o i e or f a l s e . I f 
the s tatement i s t r u e , draw a c i r c l e aroianad tSie l e t t e r "T." I f I t 
i s f a l s e , draw a c i r c l e around the l e t t e r *F.'" 

T F 1 . Employment as a r e t a i l meat ciatter i s a s t eady Year-raaud 
j o b . 

T F 2 . Automation has g r e a t l y reduced the need for Eeat o i t t e r s . 

T F The self-service department 
personal customer service• 

Eakes mo effort to provide 

T F 4, 

T F 5 . 

The meat c u t t e r should Icnow IKSW t o arraisge laeat pac&ages 
i n a d i s p l a y s o they w i l l apj^al t o the customer. 

A "knowledge o f meat cookery I s o f l i t t l e val^e t o the 
s e l f - s e r v i c e meat c u t t e r . 

T F 6, The meat c u t t e r i s no t rcispoiaslble SOT the s a n i t a r y ccm-
d i t i o n o f the meat department. 

T F 7 . Most o f the meat c u t t e r ' s work I s dtrne ^j^Jille stasBdli^-

T P 8. 

T P 

The s a l a r y for meat c u t t e r s l ^ s lo^Qn staisdardlzed through­
out the country as a res ia l t o f laiiloiii a c t i o n . 

Meat c u t t i n g i s a good o c c i a ^ t l o n for those i n d i v i d a a l s 
who are unable t o do much p9iyslcal work* becsTise o f poor 
h e a l t h . 

T P 10 . Some s t a t e s require a Fhysl<^''l exasalnati<Mi for a l l people 
who handle food-

T F 1 1 . There are near ly a s many wc^ien 
there are men. 

as Mieat c o t t e r s a s 

T P 1 2 . Meat packers have done l i t t l e t o lapgrade the e f f i c i e n c y 
o f t h e i r o p e r a t i o n . 

T P 13 The centralized pre-pac^glng plant systoa aps^ars to be 
applicable only to large mmltl-^nlt craeratlons In a 
community. 

T F 14, Store-prepared meats have not 
custcaners . 

been well accepted by the 

T F 15. The delicatessen type of service Is lofis? 
independent stores as well as In tl^ 

In tS^ small 
chaJTi stores. 



tf-'^mtmitmmmm wmmmmmmm mmm mmmmmm 

25 

D i r e c t i o n s ; F i l l i n t he blai ik(s) i u each statsansnt iffitSa ifiie WEGTŜ S]!) 
zie^jaired t o complete tfee seisterice c o x r e c t i v . 

1 . In add i t i on t o usiking o i t s from '^aric^iiS m^^: tcsr<cas^^» tSe 
r e t a i l laeat o a t t e r -wili a l s o posltsrY sag xisla. 

2 . i*hen a sn ipaen t of iseat i s recel-^id a t t^se s tore / , I t : sSanaM i e 
aaa i e :mre i t i s p laced a:a tSe 

c o o l e r . 

3 . Carcasses and -wlsolesale c a t s a r e issnal ly icrcSsri (Sossm Izit® r e t s l l 
c a t s i n the room. 

4 . Meat emitters i d - l l -ssor^ a t t h e i r Jc33 alsoat 
•̂ Qoors -gBT i ^ e k . 

"i© 

5 . iSae s a l a r y o f an appren t i ce isaest c a t t e r ifilll i e ainomt 
t o d o l l a r s pe r isont5i-

r i i ea t d r t t i s ig i s Snmm 

7 . 

as ap©rentics t r a i n i n g per iod f 
t o y e a r s . 

R e t a i l ^ a t c a t t i n g csn 1^ a xewardi i^ c a r e e r SCET iSe jerscm i*sffi> 
enjoys working w i t h n i s and lieisag ©f ^=2rsa.cs t© 

8. 

9. 

10. 

13^ emplo^d S3^at CQtter nmst 1^ ox s e r s i c s tD IjioSa 
and t he __. 

In order for t S ^ u s a t c o t t e r ts) Is"':^ a JC3D atzsd rsisiTPS a ^lass^ar 
t h e r e s i s l t s o f h i s -sKsrk must y i e l d a :Snsr tSae 
s ap l cye r -

1?he sieat o a t t e r «^o d e s i r e s e n ^ l t ^ n e n t i n a meat ^ps r t ine ia t -gaaau: 
a l s o conta ins a d e l i c a t e s s e n shoald ^^IPS3JC5> a n n ^ t s i y ®f n e s t 

l5altiT>le-Choics 

D i r e c t i o n s ; In t h e s r ^ce a t t he l e f t o f ^ c ^ s t a t s n e n t * ijsjrits ^Sae 
l e t t e r of t he i t ^ a i^sich w i l l p r o m d e t 2 ^ csarrS'Ct asassBer t© ©nnplels 
the s t a l ^ ^ n t . 

! • Miich one of t h e S>llc3«ing i s s zaot Ixesn a r e s u l t ®f tSe 
intrc^?2ctictn of se l f -^er ip ice? C 3̂ a c2;sBge iia caattiiE^ 
^ t h o d s j (B) isore s t r i c t i r s p e c t i o n rsgalatioiassy icl^ a 
change i n pac3caging i!etho5sj |Bj new 1̂ :53 <c^ as'g'"̂  T1, <c!aTH gaas 
i n the laeat deioartasent. 

^ a t d e ^ r t s j e n t SHz^rr isors isay especrt t© ascsi's?© a ^ I s s y 



5>̂  

4 - ' • ^ - • p - T~ r^ t n r s r s I s g5?.iTiFyg iSs r sE^ i 

2S jfzS) 2 ^ itihS 

fxl 

CBl 

m 

^ 1 

mi 

^ 1 fc] 

1^3^ s a s ^ ^ I s c ^ s «iEaS3rs iisea"t: s isidSir: SC^SCTL itS) ^nnc^ SHISLIISJST— 

^ 1 

[Si 

^ i 
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5. List some personal qualities which the meat cutter should possess 
and practice if he desires to succeed. 

(A) (E) 

(B) (P> 

(C) (G) ^ 

(D) 

6. List some advantages of the centralized pre-packaging plant 
system. 

(A) . 

(B) . 

(C) 

(D) 

(E) „ 

(F) 

(G) 

(H) 

(I) 
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Xn fori!:^ t i o n 
S h e e t B 3 . 1 

ISETaSL lEi^T C'ii''i'it<7.S* 

Ontlooli 

ISiere ^o- l l cont in i ie t o lie opeisings fo r n e a t c u t t s r s i n t h i s l a r g e 
o c c u p a t i o n . !i3ae dema-^ w i l l lie Sor r ep l acemen t s fo r t h o s e -vbo d i e , 
r e t i r e , o r change oco rpa t i c sns . I t i s a l s o esg^ctBd t h a t t h e i n c r e a s e 
i n pc^ra33tion, t h e e v e r - r i s i n g s t a n d a r d o f l i v i n g , and t h e p o s s i b l i l i y 
of a s h o r t e r work week w i l l incareaSvS t h e need Sor s k i l l e d meat c u t t e r s 4 
!Siere i s a l s o l i t t l e p o s s i b i l i t y t l«at s^ i tosa t ion w i l l r e p l a c e t h e isgsat 
c u t t e r . With t h e e x c e p t i o n o r ^ a t c u t t e r s i n t h e pack ing i i i d a s t r y , 
t h e r e i s s i s a d y y e a r - r o u n d work i n t h e o c o i p a t i c ^ . 

Nattire o± ti^ igork 

^ e r e t a i l meat o i t t e r i s i n v o l v e w i t h b r e a k i n g down a o e a t car­
c a s s , o r i ^ o l e s a l e rut.s i n t o "^yariosss r e t a i l c u t s . He w i l l a l s o p r e ­
p a r e f i s h a i ^ poQltxY f'Oi sa?e» s a k e s a u s a g e , and p r e p a r e ot^T 
s p & : i a l p r o d n c t s . "Shis i s done b ^ t h e rsse o.^ a k n i . ^ # E ^ a t saw, o r 
va r io i i s t y p e s o f power egtiiipH^nte 

Meat c u t t e r s toda^* do not. s l a u g h t e r t h e s n i e a l s o r favls, '^bls 
i s done b y b a t c l ^ r s o r s l a u ^ t e r s -^so a r e S t a t e l i c e n s e d i n paci^ing 
p l a n t s and f i s h a j ^ p o u l t r y p l a n t s t h a t a r e Sssbject -feo s ? n i t a r y in*" 
s p e c t i o n and o t h e r r e g u l a t i o n s « 

^shen t h e ?seat i s d e l i v e r e d t o t h e r e t a i l s e a t depar tnsent , t h e 
meat c u t t e r weighs and i n s p e c t s thB s h i p E ^ n t . ^ t i iea r euov^s any 
c o v e r i n g which does n o t s e r v e a s p r o t e c t i c s s d u r i n g s t c ^ a g e b e f o r e 
s t o r i n g t h e meat on r a c k s o r books i n t h e r e f r i g e r a t e d c o o l e r roon*. 

I n r e c s n t y^^TSg t h e t r e n d h a s been toward s e l f - s e r v i c e meat d e ­
p a r t m e n t s . Th i s h a s r e s u l t s i n Jisw Job c l a s s i f i c a t i c H j s f o r iisen and 
woisan and forced new c u t t i n g and wrapping t e c ^ j n i ^ e s on t h e mea t i n ­
d u s t r y . For Urne meat c u t t e r t h i s tressd h a s s e a n t a p a r t i a l r e l e a s e 
frcsa s e l l i n g r e s p o n s i b i l i t i e s -

I n t l ie s e l f - s e r v i c e deijjQrtsent# p r o c e s s i n g o f t h e jsea-L i n t o r e t a i l 
c a t s i s u s u a l l y done i n iHm c u t t i n g rocs®, ^^tich w i l l p r o b a b l y b e r e ­
f r i g e r a t e , ^ e c u t t i n g r o o e cs in ta ins t h e c u t t i n g b l o c k s o r t a b l e s , 
t o o l s and i«s^?er equipEent* and wrapp ing ^ t e r i a l s . Here t h e Eisat i s 
cut/f t r i i s ^ ^ and s o s ^ t i s e s boned- S i ^ e c a t s a r e r o l l e d , t i e d « sewed, 
o r skewered; s o i ^ a r e c u t i n t o s saa l l p i e c e s IDO b e grouzsd and eade i n t o 
p a t t i e s o r l e a v e s . 

I n t h e mssre 
t e r reiaovsd t h e 

s e r v i c e t y p e o f d e p s r t i s e n t t h e i sea t c u t -
c u t frcsa ths c o o l e r o r dXsjylay c a s e and c u t . 

^adapted by p e o a i s s i o n f r o a O c c u p a t i o n a l M^^^^ fib. 5 -58 .xO, Jfeat 
C u t t e r , C h r o n i c l e Guidance P u b l i c a t i o n s , I n c . , 5&>raviar Sew York, 1965. 
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groissssi, or boned^ and wrapped as the customer ordered it. In the 
self-service department this service is still prĉ /ided but it is not 
requested 1^ every customer-

In addition to knowing how to make tJie various retail cuts, the 
meat cutter also has other responsibilities» He must know how to 
wrap and effectively display the packages in the self-service display» 
He must have a knowledge of various meats, their grades and quality, 
and how they may best be cooked * Customers expect aim to be knowl­
edgeable of meat cookery as well as meat cutting» If the meat ciatter 
is the proprietor of his own shop^ or if he is s department manageri. 
he must also place orders, compute prices, and maintain other records* 

Meat cutters are also responsible for keeping their eq;uipment, 
counters, cutting areas, and themselves clean and sanitary* The meat 
cutter handles food eaten by other people and the consequences from 
selling unwholesome meats should be a major concern. For fche meat 
eatter there is no such thing as being too clean I 

Working Conditions 

©le working conditions for the meat cutter will vary according 
to the size and the facilities of the establishment. Modern cutting 
rooms will be air-conditioned and equipped with power equipment^ 
monorail conveyors, and packaging and pricing machines? all of w?iich 
make the work easier. 

l?he working hours will vary from 40 to 48 hours a week. In areas 
that are unionized, there are regulations governing the number of 
hours, rate of pay, vacations, and overtime payments^ 

'iihe meat cutter must be on his feet most of tfî  time; he will be 
subjected to cold from time to time; there may be some heavy lifting, 
and it may be mebisy. However, the meat cutter soon learns to dress 
comfortably and he protects his clothing with an apron. l?here is 
the hazard of injury from machinery and knives, but witJA proper 
precautions, most injuries can be avoided. 

Earnings 

Like working conditions, earnings of meat cutters vary according 
to the size and location of the establishment. Ttte meat cutter who 
owns his own shop, and who establishes a good reputation for quality 
and service can make a very good living. HCt̂ ever̂  it is becoming 
increasingly difficult for relatively small retail shops to succeed 
in ccMopetition with the large chain markets, 

In general, the earnings for apprentice meat cutters range from 
about §70 to $90 a ̂ csek; the average journeymen pay rate is $130 per 
week. Meat cutters working in supervisory capacities earn as high 
as $150 and up peic week depending on the extent of their responsi­
bility and length of service. 
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There are very definite wage standards, which vary with local­
ities, for unionized meat cutters, x̂ /̂ages vary mere among non--'*nion 
workers than they do am"̂ rig union workers, .Some employers pay annual 
bonuses? others pay on the commission basis. Local boards usually 
set the standardse 

Where gmployed 

Meat cutters may find employment in retail meat shops^ grocery 
store meat departments- wholesale supply houses, hotels, restaurants, 
meat-'-packing plants, hospitals, schools and other institutions, 
oj ocean liners, and in railroad dining-cc. headquarters« 

Trainincy and Qualifications 

Most meat cutters enter the occupation at tlie helper or 
apprentice level and receive on-the-job training» The apprentice 
training must meet union requirements and is usually for a period of 
from two to three yearso 

A high school education is becoming increasingly important in 
helping individuals secure and maintain employment. It provides a 
background of general knowledge, understanding, and experiences 
which most persons would not have otherv/ise. Employers investigate 
the high school record and the school's evaluation of the prospective 
employeee It is difficult, if not impossible, for young people under 
the usual age of high school graduation to secure a full-time job? 
the increasing automation of industry is continually resulting in 
fewer jobs for unskilled workers. Meat cutting is considered to be 
a skilled occupation and pre-employment training is desirable• 

'Bie individual vmo selects retail meat cutting as a career 
should like to work with his hands and enjoy being of service to 
people. The occupation requires good physical health, physical and 
mental stamina, and manual dexterity. Some states require all 
workers who handle food to have a periodic medical examination. 

"The meat cutter v/ho is employed^ rather than working for himself, 
serves both his employer and the customers o He m.ust be efficient in 
his work habits as the employer must ijaake a profit if the meat cutter 
is to have a job and receive a salary. In additionf he must provide 
the type of service to the customer that will make him a steady 
customers 

Juch personal qualities as honesty, r̂ eatiiessf cheerfulness, 
amiability, and dependability are as important to the meat cutter 
as they sre in any work, especially work which brings the worker in 
contact with the public* Initiative and imagination are also 
valuable in a eompetiti^'a business world. 

Meat cutting is almost entirely an o«3cupation for men* Some 
women are employed in packing plants at light production jobs- In 
the retail meat department* and especially in the self-service, women 
may be employed as weighers and wrappers or be responsible for 
arrangement and stocking of the display case* 

J 
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Trends 

The meat Industry is continuing tc Improve l>oth the quality of 
its product and the methods of preparing and selling it to the 
customer at the lowest price possible. 

Meat is not laamafactored;- it. grofê - Jilthcisgh tisere is soise 
uniformity from carcass to carcass, no t^o are prolsably alllce* 
Breeding practices have done misch to develop aisiisals which *^I1 yield 
the highest quality and quanti-ty iseat ±n proportion tc? thB amooot of 
feed provided and in relation to the inedible portions of. the aniaal. 

Packers have and are sti.ll adj-astiiig their opefstions to obtain 
the most efficient operation. 

The retailer too has had to meet ccŝ êtltlon 't^ developing the 
most efficient operation possiblej the sanse qtsallt̂  s^at is ai?>llal3le 
in almost any meat department. His custosssrs mast be attracted ai:̂  
held by tiie service he offers and the prices at which he sells the 
meato a?here is little variation iis fih^ wholesale prices so tlsis 
means that the retail meat department, must cut its opera'ting cost in 
order to sell at a competitive price^ 

'The self-service department has been one means de^sed to reduce 
operating costs- The details of this operation are covered more 
thoroughly in assignment numher five. 

Another operation that is being tried by sc^s ĉ hais stores is 
the centralised pre-'paclsaging plant• *12iis is possible '^en the 
chain has several stores in the community or siarroianding area. ^ 
centralized plant is built where cuts are made ai^ packaged Sor all 
of the stores o Each day the meat cutter at the store determsses his 
needs for the following day and then calls in his order. ^ ^ sseat 
cutters at the central plant begin work early in the .morning and 
have the orders ready for delivery by the time the retail store is 
opened for business. 

Operating costs are reduced because (1) less floor space is 
required at the retail store; (2) there is less dupllcatic® of 
equipment? {3} wholesale shipments are recei^d at one location 
rather than stops at each store; (4) it is easier for one man to 
order from the wholesaler for several stores thaa for each store to 
order separately; (5) pricing is uniform throughout the stores; and 
(6) profits are more easily controlled and computed. 

In addition to reducing operating costs, the systess has other 
advantages. These include (1) a greater control over sanitary 
conditions in the facilities; (2) better utilization of the sieat 
cutter's time, rather than cutting a dozen chops at a tiiae he can 
cut any iramber needed; and (3) the meat cutter's tisse at thB store 
can be devoted, to customer service and promotions. 
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As the "bags" are worked ouiz of t h i s systea i t w i l l probably he 
adopted by esore and sore cosipanies tha t ha'je sei^eral s to res in a 
cGc^32nity. 

ianotl^r service t ha t i s helisg incorporated i n t o saore and eore 
Esat departEsents i s the prei^raticss of pre-cooxed s e a t s . 53jese are 
prepared in Hk^ s to re and include sach it^ms as barbecued r i b s , 
steaiss, and chic^cens. 5fiis service has l^en ^wSlcCEsed i ^ the iHJsy 
hoisse«d.fe, working people »̂ho prefer eat ing a t hoE^ bu t d o n ' t lia"̂ 5e 
t i s e t o cook, and the " l a s t Ejinuts" shoj^^er. Being able t o purchase 
i ^ a t dishes t ha t are ready t o be eaten upon a r r i v a l a t hcsae has been 
%fell received. Scsie s to res have included other prepared foods besides 
s e a t s , liaises, such as Country Kitchen or Southern Kitchen, have been 
used to adver t ise fihls de l ica tessen type of s e r v i c e . I h i s type of 
service ^?ill undoubtedly gro</ i n ti^ next se^^seral y e a r s . I t can be 
u t i l i z ed by t3is si^il-ler independent s tore as wel l as the larger chajyii 
operat ion. 

•^lis trend tsjward store—prepared sseats have iES>lications for 
the nea t c u t t e r . In a s to re t h a t a l so u t i l i z e s the centra l ized 
?^ckaging p lan t , i t i s conceivable ts^t. the s e a t cu t t e r ssay sj^nd a 
grea t p a r t of h i s day preparing a i ^ coercing these s e a t s , ^ e E^at 
cu t te r din t r a in ing , \iho prepares h i s s e l f i n s s a t cookery as wel l as 
@eat cu t t ing w i l l be in desand for such posit icass. 

^he r e t a i l E^at industry i s a l so c o n t s ^ l a t i n g ifs^ use of vend­
ing machines for s e l l i n g s ^ a t s . ^ e s e ^ c h i n e s Eiay be coin operated 
bu t i t i s r a the r doubtful because our coin t^era-fed ssachines l^ve 
alreadv^ created probleiss ^?xth coin shorta<^s. I t i s conceivable t h a t 
tS^ custJ^^r -sould be provided \ ^ t h a personal key t o f i t a l l sachines, 
BB <SJuld-s2ake h i s selectiozs f rc^ any de^r t ssent in tlis s to re with h i s 
key, the products would 1^ wait ing a t the check-out counter imere he 
cs^iid pay cash or use h i s key as a c r e d i t card , ^ y s s n t could be 
made weekly or monthly by check. 

^'l^ther or no t t l ^ s e innovations w i l l csjse t o pass , cjnly t i e e 
w i l l I s l l . Sos& people say they won' t work, bu t there were skept ics 
of the autcsiobile, a i rp lane , space t r a v e l , and even se l f - se rv ice 
r e t a i l s t o r e s . The iisaginaticn, i n i t i a t i v e , and ingenuity of today 's 
and tCKsorro^'s l^isiness s^n w i l l de i s rm^e the seans hy ^^aich the 
custo^sr i s provided with ti^ products he des i res and a t tb^ lowest 
pr ices iK^s ib le . 
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Assignssent 
Sheet S o . 3 

Covering 
Units 8-22 

SO seat CTitter, regardless of his skill, can hope to succeea in 
his ocoKsation imless he develops and practices good habits of clean­
liness' S&e ̂ a t cotter sost be aware that this involves both per­
sonal habits of cleanliness and work habits ̂ mich reflect his under­
standing and concern for cleanliness. 

^ t h o u ^ health agencies ̂ 2ike periodic checks of food preparation 
areas, sanitation standards should not be met just to satisfy these 
reqai rr^ents. Practices ̂ l̂ich esceed these requirements should be the 
ĉ i»artiient's goal. 

fhe ^gree of sanitation \sh±€^ is practices will also be re­
flected in sales. Most of the work area is visible to the customer 
and both your personal and work habits are under observation at all 
ti?^s. You can not afford to lose a cnstoiger because of carelessness I 
Your per^}nal ^pearance; the packages and their arrangsaent in the 
display case; your work habits; and the csjndition of the tools, 
eqaipaait, and work surfaces sEust all reflect good practices by the 
seat departsi^it personnel. Just as any teasi is only as good as the 
weakest player, so will be the seat d^artzs^it unless sanitation is 
practices throughout, ^ e individual laeat cutter is the "key" to a 
saTiitary departsent. 

In this unit you will have an opportunity to learn about some of 
th^ factors î ilĉ  pirosote laeat spoilage: their causes and prevention, 
^lis unit ̂ ast iK>t be taken lightly because while on the job any negli­
gence on your part cxmld have serious cx>ssequences. Ignorance is no 
escusel 

ŝsicnâ 5?it; 

1. Read the reference listed below. 
2. Prepare a list of "do* sad "don't" personal habits %^ich 

should be foll<3eed by the retail usat cutter. Olhese should 
be in terss of prosjDting sanitation in the meat department. 
After your list is pr^oared, check with your oBployer for 
additional suggestions. 

3. Answer the questions below and turn in this assignment by 

Reference J 

E. IMiversity of Wisconsin, Retail Meats: 
and Sanitation^ pp. 3-20. 

Storage> Handling, 

Questions; 
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Tanie'-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around t:he letter "T." If it is 
false, draw a circle around the letter "F." 

T F 

T F 

T F 

T F 

1. 

2. 

3. 

4. 

T F 5. 

T F 6, 

T F 7. 

T F 8. 

T F 9, 

T F 10. 

T F 11. 

T F 12. 

T F 13. 

T F 14. 

T F 15. 

T F 16. 

An effective product control program in the meat department 
depends upon the sanitation practices of the en$)loyees. 

Molds may be identified by the color, and the dry, fuzzy 
appearance of the growth. 

The action of the enzymes during the aging of meat can 
cause souring of the meat. 

An increase of only 10 degrees above the freezing teii5)era-
ture will have little effect on the growth of microorganisms 
in meat. 

It is more difficult to control the relative humidity in 
a self-service display case than in a cooler. 

Sanitizing compounds are the same as cleaning coi!$>ounds. 

Sawdust is one of the most sanitary materials which can be 
used on the floors of cutting rooms and coolers. 

If the floors and ceilings have been washed with a good 
cleaning solution it is not necessary to also use a 
sanitizing compoxind. 

Hhen possible, all equipment and tools should be dis­
mantled for proper cleaning and sanitizing. 

The oil applied to metal surfaces should be removed before 
bringing meat in contact with that surface. 

The surface \^ich contacts the meat is the only area on 
wood equipment that must be sanitized. 

Washing the hands twice with soap is no more effective in 
reducing bacteria on the hands than washing them only once. 

At no time should the meat cutter smoke in the meat depart­
ment. 

The practice of not allowing cuts of meat to touch one 
another in the cooler is done primarily to allow better 
air circulation. 

It is recommended that meats be grouped in the cooler 
according to the date received. 

Roasts held over the weekend may be rewrapped for sale on 
Monday. 
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T F 17. 

T F 18, 

If beef cuts have been prepared on the cutting block, the 
block should be thoroughly cleaned before other types of 
meats are prepared on it. 

Salt pork processed for self service will have a case life 
of about one week. 

T F 19. The higher the degree of acidity in the meat, the more 
favorable will be the growth of microorganisms. 

T F 20. Of the numerous spoilage organisms mentioned, Clostridium 
botulinum is of least concern to the retail meat cutter. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to con^lete the sentence correctly. 

1. Profit in the meat department depends upon the effectiveness of 
good sanitation practices in controlling losses due to meat 
, and . 

2. A slippery or greasy film on the meat surface may be identified 
as either - or «̂ 

3. If a soft, creamy material gathers on the knife blade when it is 
drawn over the surface of the meat it can be identified as 

7. 

8. 

9. 

10. 

4. When fat becomes rancid, the characteristic white color will 
change first to , then to and later 
beccHnes _^ . 

5. The major advantage in terms of sanitation, of plastic cutting 
boards over wooden boards, is the fact that they do not 

or as easily as does wood. 

6. Cleaned and sanitized cutting boards should be stored in the 

11, 

Facilities for washing the hands should be placed «_«_«_ 
the meax: department. 

Meat storage racks for fresh meats should be made of _ _ _ _ ^ 
and be at least »„-..— iiiches off the floor. 

The most perishable cuts of meat should be stored in the 
_______̂  part of the cooler. 

The code date to be stangoed on a self-service package of ground 
beef should be day(s) after it is processed and 
packaged. 

Most organisms v^ich cause spoilage will be found on the 
areas of the meat. 
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Haltiple-C3aoice 

Directions; In the space at the left of each stateaent write the 
letter of the item which will provide the correct ansver to cosplete 
the stâ .«&ent. 

2. 

3. 

4. 

5. 

7. 

8. 

Display cases should be defrosted only iSien (A) the Imild-
up of frost hinders air circulaticm; (Bl the store is d o s ^ 
to customers; (C) there are a fev packages on display; 
(D) the case is fully stodk&i, 

The relative humidity in the cooler and cottii^ rocn should 
be (A) 3G%; (B) 5(3%j (C) 6^^ (D) 8(^. 

A good rule to follow "vhe^ using deanii^ co^tounds is to 
(A) use th^a at full strength; (B) nexrer bring them in 
contact with the sidLn; (C) follow the •anafactare*s 
directions; (D} use th&SL only on laetallic surfaces. 

Sodium hypochlorite and quaternary aanoniisB are types of 
(A) sanitizjing t̂ xapounds; (B) cleaning coBpounds; (C> laold; 
(D) acids in meat. 

After cleaning and sanitizii^ all aetal surfaces (ecc^it 
stainless steel) on power equipoent, hand tools, trsEys and 
work surfaces they should be covered with (A) lig^t 
machine oil; (B) cfheese cloth; (C) fac3s:er*s T^dmical Oil; 
(D) castor oil. 

The water used to rinse and loosen soil and blood froe 
wood equipment should not be over 120 degrees F because 
hotter water will (A) set the blood; (B) split the wood; 
(C) be too dangerous for the user; (D) all of the preceding. 

When the code date on a cut has eaqpired, the cut should be 
(A) r^noved from sale and classified inedible; (B) pro* 
cessed into another type of cut; (C| reduced in price to 
encourage quick sale; (D) inspected and given a new cede 
date if found to be edible. 

After cuts of meat have been placed on bacSding boards or 
trays, the meat catter should allow 15 or 20 iiinutes to 
pass before they are wrapped in order to persdt (A) escess 
juices to flow froa the meat; (B) shrinkage to take place; 
(C) a thin crust to fore on the cut surface; (D) the neat 
to bloom. 

Which one of the following self-service pacScaged cuts has 
the longest case life? (A) fresh poultry; (B) 
patties; (C) pork sau .̂ ge; (D) variety seats. 
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Directxpsisg I n t h e l ex t : hand column i s a i i s t : ox CLJea^iT^ (csssmmnstSs 
coEsonXy used i n t h e isea?: deparrment:. "25^ r i ^ t : lisaiS (ppHiEnym (ZSSEitaiiss 
s t a t e s s s a t s of i i ses f o r t h e s e coiiponsSs. ISerch -Sie lase st3t:snssit: "Ka-̂ iSi 
t h e ccs^dound lay p l a c i n g t h e l e t t e r e x t h e s t a t s n s s t ijn t-JHe Mgr^fr tisi) 
t h e l e f t o f t h e ^ p r o p r i a t e c l e a n i n g conpDissa. 

1. General alkaline 

2. General heâ î y ouLy 
alkaline 

3. General inorganic acid 

4. Heavy dssty inorganic acid 

5 . i i h r a s i v e s 

^« a^eiitpva-ng 
•̂ gpDsit. 

B . SgrHr^Tal cle 
egai^j?Tgfnc 

i s , ^ c a l s car 

©x 

^ ^ s o s i ^ s iQ.'tA!! S3SDS^ I sas i^ 

S . y^ i i " ̂ ^̂ ^ i^itsr-inasDlasiaie 
s o i l s o r "ffHiTS 

4 T i ? t : i 7 ^ 

D i r e c t i o n s ; [List t h e i t e s s f^iig>^ ^j3c i s ??̂ Hh ©^ a-'kv*^ SzsllofcdiE^-. 
S e l e c t y o a r answers c a r e f a l l y . 

1 . She prdbless o f c o n t r o l l i n g d i ?^colorat ign anS ^ x D i l a ^ €ii: im^sts 
i n t h e s e l f - s e r v i c e s and p r e - x ^ c ^ a g i i ^ r ^ a i l . <IHF^L <fepFt̂  
i s i n c r e a s i i ^ . I s l s t t h r e e rsascsns f o r "tSiis i i s c r ^ a ^ . 

(A) 

2 . 

(B) 

(C) 

Wuat. c h a r a c t e r i s t i c s a r e p r e s e n t i n ineot iigalcSi !ne%yy i t : l i i ^ l ^ ^ 
s i i s c e p t i b l e t o s p o i l a g e ? 

(A) 

CBI 

(C) 

(D) 

(E) _ _ ^ 
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Assignment 
Shee t No, 4 

Covering 
U n i t s 23-27 

\ 

CLASSES, GRADES, AND INSPECTION OF MEAT 

An understanding of the various classes and grades of meats and 
meat products sold in the retail meat department should be gained by 
the meat cutter. Not that he will be required to qualify as a meat 
inspector, but it is well for him to be familiar with the system of 
meat inspection and the significance of the various inspection stamps 
found on meat. Having this understanding will help in answering 
customer's questions, checking the correctness of meat shipments and 
his professional relations with other meat cutters. 

VJhat is the purpose of meat inspection and grading? When, v;here, 
and by whom is it done? What determines whether or not a beef car­
cass is graded- Prime or Choice? Should the purple stamp mark be 
removed before the meat is cooked? 

In this unit you will have an opportunity to learn the answers 
to the above questions and others concerned with classes, grades, 
and inspection of meat. The unit covers beef, pork, lamb, mutton, 
veal and calf. The classification and grading of poultry is covered 
in assignment 10; fish is covered in assignment 11. 

Assignment; 

1, Read the reference listed belov/. 
2. Answer the questions below and turn in this assignment 

by . 

Reference; 

A. Ziegler, The Meat We Eat, pp. 18-29, 410-434. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav; a circle around the letter "T," If it 
is false, draw a circle around the letter "F," 

T F 1. The Meat Inspection Act was passed in the year 1960. 

T F 2. Meat inspectors work for the U. S. Government, 

T F 3. After the animal has been slaughtered, both the carcass 
and internal organs must be inspected, 

T F 4. About one-third of the meat consumed per year has not 
been Federally inspected. 
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T F 

T F 

T F 

T .F 

T F 

X P 

T F 

T P 

T P 

T F 

5, Mo^t states make no provisions for the inspection of meats 
and meat products which are slaughtered and sold within 
their state. 

6, Carcasses of animals suffering from pneumonia will be 
condemned by a Federal meat inspector^ 

7, The legislation for Federal grading of meat was passed at 
the same time as legislation for Federal meat inspection. 

8, The U. S. Department of Agriculture is responsible for the 
grading of meat and meat products. 

9, In order for a meat product to be given a government 
grade stamp the meat must also have been inspected by 
the Federal or other authorized agency. 

10. All wholesale cuts from a Choice beef carcass must also 
be graded Choice. 

T F 11. 

15. 

16. 

T F 17. 

18. 

19. 

T F 20 

T F 21 

In order to be graded Prime, the beef lean must be well 
marbled. 

T F 12. The chine bones of a Prime beef carcass will be well 
ossified. 

T F 13. Beef carcasses with moderately soft and slightly watery 
flesh will be graded Choice. 

T F 14. Beef carcasses graded Standard v/ill have little marbling 
in the lean meat. 

The lean meat of Cutter and Canner grade beef carcasses 
will range from dark red to brownish black. 

The break joint on a Prime grade young lamb carcass v/ill 
have the same appearance as the break joint of the same 
grade mature lamb. 

« 

A No. 1 grade barrow or gilt pork carcass will have less 
fat coverage in proportion to lean than will No. 2 or 
No. 3 grade carcasses. 

Both the lean and fat of No. 1, 2, and 3 grade barrov/ and 
gilt carcasses v/ill be.firm. 

A Cull grade barrow or gilt carcass will show no marbling 
in the lean cut. 

The grades assigned to sow carcasses are the same as those 
for barrow and gilt. 

The government grade stamp is placed on the carcass in such 
a way that the label will appear on all of the principal 
retail cuts from the carcass. 
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Completion 

Directions2 Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1, The agency of the government which is responsible for carrying 
out the provisions of the Meat Inspection Act is the United 
States Department of • 

2« The number which appears on the inspector's stamp identifies the 
^ for which the inspection'.is made. 

3. Meat inspectors are divided into two classes: the 
and 

11. 

4. The term which refers to the checking of animals before they 
are slaughtered is inspection. 

5. The government grade stamp on a meat cut is a guarantee to the 
consumer that the purchase is of the designated, 

6. The fat on a Good grade beef carcass may be somewhat 
or slightly to the touch. 

7. The conformation of a Standard grade beef carcass will be 
_ ^ and • 

8. The rounds from a Comraercial grade beef carcass may be slightly 
and . 

9. On a Utility grade beef carcass the flesh or lean will be 
, the fat is usually and the bones 
and v;hite. 

10, In a Cull grade barrow or gilt carcas-̂  the ratio of fat and 
lean to bone will be . 

In addition to a certain number of required years of suitable 
practical experience or substituted college training, a candidate 
may only obtain a permanent appointment as a government meat 
grader by first serving training period commonly c?lled a 

period. 

12. The letters "HJ", as a part of the grade stamp shown on page 411 
identified the . 

13. The ink used in stamping meat is made from a 
dye. 
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Multiple-caoiCO 

Directions; In the space at the left of each statement, write the 
letter of the item v;hich will provide the correct answer to complete 
the statement. 

1. The estabiishmonts which arc affected by the provisions 
of the Meat Inspection Act are (A) all slaughter houses; 
and retail and wholesale meat cspartments serving the 
public? (E) those which prepare meats and meat products 
for interstate shipment or foreign commerce; (C) only 
those which desire the service; (D) all those which 
slaughter, pack, render and prepare meats and meat products 

2. The cost of meat inspection is paid indirectly by the 
customer by means of (A) state sales taxes; (B) Federal 
sales taxes; (c) state income taxes; (D) Federal income 
taxes. 

3. Which one of the following is not a factor to be consi­
dered in assigning a grade to a carcass or cut? (A) 
breed; (B) finish; (C) quality; (D) conformation. 

4. The grading factor which is considered the most important 
of the three factors is (A) breed; (B) finish; (C) 
quality; (D) conformation. 

5. A significant relationship v;hich exists between the pro­
portion of edible meat to bone in a carcass or cut is 
attributed to (A) breed; (B) general build; (c) outline 
of carcass; (D) conformation. 

6. Which one of the following beef grades is not assigned 
to a cow carcass? (A) Cutter; (B) Standard; (C) 
Choi ce; (D) Prime, 

7. The external fat coverage on a Prime grade lamb carcass 
will be (A) practically no fat; (B) thick throughout; 
(C) thin, barely hiding back muscles; (D) thick, 
practically hidings back muscles. 

8. I'Thich one of the following grades are not assigned to 
mutton carcasses? (A) Cull; (B) Good; (C) Choice; 
(D) Prime. 

9. A Medium grade barrow or gilt carcass will have flesh 
and fat that can be described as being (A) firm; (B) 
firm but watery; (C) soft; (D) v/ell marbled. 
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Lis.titl'ct 

Directipnsi List the items called for in aach of the following 
Select your ansv/ers carefully. 

1. List the purposes of the Meat Inspection Act. 

(A) 

(B ) _ _ _ _ _ _ „ _ _ _ _ _ _ ^ 

2. 

3 

4. 

(C) 

(D) 

List the grades assigned to steer and heifer beef carcasses. 

(A) . (D) (G) 

(B) (E) (H) 

(C) (F) 

List the grades assigned to lamb and yearling sheep carcasses 

(A) . (C) (E) 

(B) (D) 

List the revised grades assigned to veal and calf carcasses. 

(A) (C) ^ (E) 

(B) (D) (F) 

5, List the grades assigned to barrow, gilt and sow carcasses, 

(A) _ ^ (C) (E) 

(B) (D) 
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Assignment 
Sheet NO. 5 

Covering 
Uni ts 28-39 

SELF~SERVIC3 I-lîAT OPERATIOIvJS 

Self-service is a relatively new development in the field of 
retail meat selling and although it was not the first department in 
the store to utilize the practice, it has been widely accepted. In 
fact/ it is so wide spread that many in your generation will have 
known no other system. 

The practice of self-service is able to survive only if there is 
volume sales and this demands heavy customer traffic. Competition in 
the retail meat business is not in terms of cuts and types of meats, 
but it is rather competition for customer traffic. This traffic can 
be gained by providing the customer with well-prepared cuts, 
attractively packaged and displayed for the convenience of shopping. 

Another factor upon which the success of self-service is depen­
dent is efficient operation. A department which is \>rell organized 
to handle the operations from the time the'tneat shipment is received 
until it is sold to the customer demands well-trained personnel who 
know their responsibilities and work as a team. 

In this unit you will have the opportunity to learn about the 
various phases of a self-service operation and the parts for which 
the meat cutter is responsible. You will also learn how self-service 
cuts are prepared» wrapped and displayed. 

Assignment: 

1. Read the references beloi^. 
2. Answer the questions beloi-/ and turn in tliis assignn^nt 

by . 

References; 

C. American Sheep Producers, Lamb Cutting and Merchandisinc 
Manual, Ch. 13. 

D. NARGUS, Self-service Moats, pp. 3-59. 109-112. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. The idea of self-service meat departments has developed 
primarily because retail business men feel it is more 
profitable. 



rfmmmmmm wmmmmm mmmmmmmmmmmmmmmmmm mtmmmmmm-

45 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

7. 

8 

9 

10 

T F 11 

T F 12 

T F 13 

T F 14 

T F 15 

T F 16 

T F 17 

Practices found succcissful for promoting the sale of meat 
products in one meat department will also be successful in 
any other meat department. 

Meat departments have cound that the greater the volume of 
meat handled, the smaller will be the share of overhead to 
be added to each pound. 

The floor space needed for cutting and v.Trapping will be 
greater for a self-service meat department than for the 
service type. 

Self-service meat buyers tend to buy more in terms of the 
unit price of the cut rather than be concerned with the 
price per pound. 

The type of cuts to be \7rapped should be the primary con­
cern in arranging the equipm.ent and materials in the self-
service wrapping room. 

Although two medium sized wrapping tables are more desirable 
than one large \in:apping table, one "central" set of tools 
and equipment is sufficient. 

Wrapping materials are available only in rolls. 

Special scales are available for pre-packaged meat work. 

Attaching a label, which contains the weight and price, to 
a pre-packaged meat product is done for the convenience of 
the customer rather than because of any regulations. 

Wrapping machines are presently adaptable primarily to 
cuts which are uniform in size and shape. 

The meat cutter should determine which side of a cut is 
to be visable to the customer before it is wrapped. 

If there is a choice the less attractive side of a cut 
should be visable to the customer. 

A self-service meat cutter will be most successful if he 
limits himself to only one method of preparing cuts from 
a carcass. 

Customers are usually reluctant to buy brand name meat 
products from the self-service display. 

Inventory control is more important in a self-service 
department than in the service type operation. 

Because taking inventory in the meat department is com­
plicated, a new meat cutter will generally not be asked 
to assist. 

file:///7rapped
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T F 18. Plain cellophane is not moistureproof nor can it be heat 
sealed. 

T F 19. 

T F 20. 

T F 21. 

T F 22. 

T F 23, 

T F 24, 

T F 25, 

T F 26, 

T F 27. 

T F 28. 

T F 29. 

T F 30. 

T F 31. 

T F 32. 

T F 33. 

Fresh meats should be wrapped in a material which will 
allow oxygen to enter and carbon dioxide to escape from 
the package. 

A retailer should stock a wide variety of wrapping paper 
widths • 

Both rolls and sheets of wrapping film are sold by the 
pound. 

Self-service meat retailing has promoted the development 
and improvement of backing boards. 

Backing boards which extend beyond the edge of the meat cut 
should be trimmed to fit the shape of the cut. 

Backing boards and trays are interchangeable terms for the 
same package wrapping accessory. 

Of the two types of labels used with self-service meat 
packaging the label which is placed on the outside of the 
package seems to have more advantages than the label 
placed inside the package. 

Since the customer's knowledge about meat cuts is limited, 
it is not necessary to place the name of the cut on the 
label. 

To the customer the price per pound is usually more 
important than the total price of the packaged cut. 

The space beneath the display area of a display case is 
wasted space in most models. 

One of the major problems created by lighting in the dis­
play case is the discoloration of meat. 

Considerable planning should be given to the placement of 
each facility within a cutting room. 

One of the major problems in meat retailing is the fact 
that most of the operating expenses must be met each week, 
regardless of the amount of meat sold. 

All self-service meat departments are required to code date 
the packages on display. 

Once the package has been code dated it will not be 
necessary to remove it from the display until the date 
has expired. 
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Completion 

Direct ions; F i l l in the blank(s) in each statement with the word(s) 
required to complete the sentence cor rec t ly . 

1. The f i r s t se l f - se rv ice systems developed in the departments 
se l l ing and products. 

2 . Some r e t a i l e r s have found tha t during the l a s t three days of 
the week they do to per cent of the i r t o t a l 
weekly volume. 

3 . Of the t o t a l do l l a r volume of a r e t a i l store* i t i s recommended 
tha t the meat department account for a t l eas t per cent 

4 . Heat-sealed packages should not be stacked immediately because 
the heat from the fresh seal w i l l the meat in 
the package below. 

5 . The "hub" of the se l f - se rv ice meat department i s the 
operat ion. 

6. Pre-packaged meats wrapped v/ith a t ransparent film are heat 
sealed by using a seal ing or seal ing 

7. After a new shipment of carcasses have been v/eighed and stored 
in the cooler* the meat cu t te r should remove from them the par ts 
which w i l l f a s t e s t . 

8. A tool which tends to sp l in t e r bones and therefore should not be 
used in the preparation of se l f - se rv ice cuts i s the 

9. The brightness of color tha t develops on the surface of meat 
cuts a f te r exposure to a i r for several minutes i s referred to 
as 

10. A general ru le to follow in determining the amount of meat 
supplies to be carr ied over the v/eekend i s an inventory which 
costs no more than per cent of the sa les volume for 
the v/eek. 

11. Meat inventories may be taken weekly* monthly or quarterly, the 
most successful practice is on a basis. 

12. Ti'70 terms used to describe a v/rapping material which allows 
oxygen to enter the package and carbon dioxide to escape are 

or wraps. 

13. The side of cellophane film v/hich has been treated to preserve 
the bloom of fresh meat is placed next to the meat when wrapping; 
this side is referred to as the side. 
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14. Sheet wrapping film i s generally sold in packages containing 
shee ts . 

15. In addit....n to being clean in color/ backing board materials 
must a lso be _______ and . 

16. To be of value in seal ing meat packages, t ransparent tape must 
be r e s i s t a n t to and have holding-power over a 
wide range of „ 

17. It is suggested that an inventory of wrapping materials be taken 

18. 

19o 

20. 

A portable self-contained display case is useful for promoting 
sales with other departments. 

The most satisfactory lighting for the self-service display case 
is a soft fluorescent light. 

The display case should be thoroughly cleaned at least once a 

21. The sink should be out of the v/ay, and because of being a focal 
point for heavy activity should have adequate 
for •'-he various activities. 

22. In addition to protecting the meat product, packages in the 
self-service must also the product. 

23. When restocking a display case, the fresh packages should be 
placed at the or on the . 

24. Two systems may be used to code date packages in the display 
case: one code is the day the package was and 
the other the day the package should be . 

Multiple-Choice 

Directions; In the space at the left of each statenent/ write the 
letter of the item which will provide the correct ansv/er to complete 
the statement. 

1. T'Thich of the following is not an advantage of a self-
service meat department over a service type department? 
(A) More customers can be handled at one time; (B) It 
is more flexible? (C) it is easier to operate; (D) It 
requires more concern about cutting and trimming. 

2. irhich of the following is not a factor contributing to the 
efficient operation of the cooler in a self-service meat 
department? (A) Walls, floors and equipment should be 
cleaned once a week; (B) Temperature and humidity should 
remain constant; (C) Responsibility should be assigned to 
one person; (D) Germicidal lamps are a necessity; 
(E) Meats should be arranged in a systematic way. 



"li l iPilPliWilPilPIIWiliPPIiWIIlPi^^ 

49 

3. The elimination of sharp or protruding bones which will 
tear the v/rapping is the responsibility of (A) the meat 
cutter preparing the cut; (B) the wrapper; (C) the head 
meat cutter; (D) th::; person in charge of the display 
case. 

4. Tv'hen self-service meai: department personnel observe that 
a particular cut is not selling/ they should (A) reduce 
the price to make it more attractive; (B) change the 
method of wrapping; (C) change the cutting method; 
(D) disguise it as a more popular cut« 

5» It is generally agreed that the development of bloom 
should take place (A) before the cuts are made; (B) after 
the cuts are prepared but before v/rapping; (C) after 
wrapping but before displaying; (D) v/hile the packaged 
cuts are in the display case. 

6. I-Thile bloom is taking place/ the meat should be kept 
v/ithin a temperature range of (A) 20 to 25; (B) 34-38; 
(C) 42-45; (D) 58-63 degrees F. 

7. In describing Pliofilm (a wrapping material) which one of 
the following qualities T,;as not covered? (A) The sur­
face to be placed next to the meat; (B) Its dimensional 
stability; (C) Methods used to seal; (D) Degree to which 
it is moisture proof. 

8. Uhich of the follov/ing is not an advantage of sheet film 
v;rapping over rolled film wrapping? (A) It speeds-up 
the wrapping operation; (B) Wrapping material costs are 
more easily controlled; (C) Less storage space is 
required; (D) There is less waste. 

9o In addition to giving rigidity to the packaged meat the 
backing board also has the primary function of (A) hiding 
the less attractive side of the cut; (B) protecting the 
cut surface from light and air; (C) providing a surface 
on v/hich to place the v/eight and price label; (D) pro­
viding a surface on which to heat-seal the film wrapping 
material. 

10. Retailers generally agree that the self-service meat 
system has been successful because (A) there is greater 
profit per cut of meat; (B) it has appealed to customers; 
(C) it requires less sales personnel; (D) expanded ad­
vertising has increased the sales volume. 

•^ 
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Listing 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1. List some reasons why the temperature in the wrapping room 
should not fluctuate or be above 55 degrees F. 

(A) . 

(B) • 

3. 

(C) 

(D) 

(E) 

2. A good wrapping material must meet the following qualifications. 
It must be: 

(A) (B), (C). 

using the DuPont system of describing the qualities of their 
cellophane wrapping material/ interpret designation "LSAC 450" 

(A) 

(B) 

(c) 

(D) 

(E) 

"L" 

" S " 

"A" 

"C" 

"450" 

4. Backing boards produced by laimination are so designed that each 
layer has a specific purpose. After the layers listed below, 
indicate their function. 

I ; 

(A) First sheet -

(B) Coating of adhesive -

(C) Next layer -

(D) Outer covering -

I 
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5. 

6. 

7. 

List the factors which should be considered when choosing the 
location of the meat display case in the Suore. 

(A) 

(B) . 

(C) 

(D) 

(E) 

List the equipment and supplies found in a self-service meat 
department; those which are unique to self-service. 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

(G) 

(H) 

(I) 

(J) 

(K) 

List some things which might be done to increase the sale of 
slow moving cuts. 

(A) 

(B) 

(C) 

(D) 
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Assignment 
Sheet No, 6 

Covering 
Units 40-67 

1 

PREPARING RETAIL BEEF CUTS 

Today's beef cattle usually belong to one of three breeds: the 
Shorthorn, the Hereford, the Aberdeen Angus. From these breeds of 
cattle come many classes and grades of beef with which the meat cutter 
must be familiar if he is to buy wisely and eliminate waste while 
satisfying the demands of customers. 

In this unit you will learn the good points of a high-grade beef 
carcass, how wholesale cuts are prepared, and the best techniques in 
cutting beef for the retail trade. In addition you will learn basic 
preparation of the most popular cuts of beef. 

Assignment; 

1. Read the references listed below. 
2. Read pages 65-86 of Reference A and, in outline form, list 

the steps involved in dressing the animal from the stunning 
process through the placing of the carcass in the cooler. 

References; 

A. Ziegler, The Meat We Eat, pp. 63-92, 330-344. 
B. Bull, Meat for the Table, pp. 55-60, 67-93. 

Questions; 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. 

T P 

T F 

T F 

T P 

T F 

2. 

3. 

4. 

5. 

6. 

Most of the high-grade beef sold on the market today comes 
from beef steers which are one and one-half and two and 
one-half years old. 

A carcass of beef must be quartered before it can be 
handled for shipment. 

Dressed carcasses are not susceptible to foreign odors so 
other items may be stored in the cooler with the meat. 

The cuts from a side of beef are standardized across the 
United States. 

When three ribs are left on the hind quarter the side has 
been divided into two nearly equal parts. 

A right fore quarter is carried on your left shoulder and 
a left fore quarter is carried on your right shoulder. 
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T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

2 0 . 

2 1 . 

2 2 . 

2 3 . 

2 4 . 

2 5 . 

2 6 . 

The style to be used in cutting Will determine how the 
fore quarter is placed on the cutting block. 

There is no variation in the way the brisket in the fore 
quarter can be divided into retail cuts. 

The wholesale cut in the forequarter, known as the chuck, 
may be divided into retail cuts of both steaks and roasts. 

The wholesale rib cut will contain five to eight ribs. 

When placing the hind quarter on the cutting block the in­
side is placed up. 

The flank steak is a pear-shaped muscle removed from the 
outside of the flank. 

The most satisfactory method of cutting rornd steaks is to 
make them as one large slice from the round. 

Eye and bottom round cuts are of lower quality than the 
top round cuts. 

The heel of the round is very suitable as a pot roast. 

The rump cut is best divided into T-bone and club steaks. 

Since boning the rump is a simple operation, the beginning 
meat cutter will need little instruction. 

The various sirloin cuts get their name from the shape of 
the bone they contain. 

Steaks cut from the short loin are the least desirable of 
the loin cuts. 

Some people use the terms T-bone and porterhouse steaks 
interchangeably. 

The nutritional value of a beef cut will vary with the 
grade of the carcass. 

A carcass with good conformation will contain more meat 
and less bone than one with poor conformation. 

The fat in a cut of beef adds much to its flavor and 
tenderness. 

c 

The quality of a beef carcass is concerned with the lean 
meat, the fat and the bones. 

The fat on high-grade beef will be spongy and white. 

To obtain the advantages of aging, low-grade beef should be 
aged considerably longer than prime or choice grades. 
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T F 27. 

T P 280 

T F 29. 

The porterhouse steak is one of the most economical sources 
of lean meat in the hind quarter* 

Rib roasts should be cut to contain at least two ribs. 

Short plate and brisket cuts usually contain only a small 
smount of bone. 

T F 30. The miscellaneous cuts - such as liver, tongue, sweetbreads, 
and oxtail - are of little nutritional value. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Yearling steers in the heavy-weight market class will weigh 
.._.,,....__..,̂_._̂  pounds and up. 

2. Prime grade cattle should give a dress yield of from 
^^ _ _ _ . - - . P®^ cent. 

3. The penetrating type compression stunner for cattle is to be 
aimed at the .«.....̂ _...........,.....̂  . 

4. When the kidney hangs away from the carcass, the side is known 
as the or side. 

5. 

6. 

7. 

8. 

A quartered beef may also be referred to as being 

When a side of beef is quartered, most cutters will leave 
,..̂ ._._̂ _̂,,̂  rib(s) oh the hind quarter. 

When the Chicago or National style of cutting is used the chuck 
rib and plate are the wholesale cuts found in the 
quarter. 

The sixth rib in the rib cut is not desirable as a part of the 
standing rib roast because it contains a tip of the 

bone. 

S. When carrying a hind quarter the shank should be to the 

10. When removing the kidney from the hind quarter, care must be 
taken so as not to remove the • next to the loin. 

11. A one to two inch cut of top round is an excellant cut for 
steak. 

12. Five or six wafer-thin slices cut from the round and then put 
together make a _,.__„,._......___ steak. 

13. When dividing the loin into the two wholesale cuts the cut is 
made in front of and close to the bone. 

•J 
I 
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14. Sirloin steaks are cut from the wholesale loin cut which contains 
the ^ bone. 

15. The steaks which are cut from the short loin but contain no 
tenderloin muscle are called ^_^ steaks. 

16. A high quality cut from a mature beef should be 
in color. 

17. After being cut, beef will reach its maximum brightness in about 
- hour(s) time• 

18. The storage of beef carcasses under less than freezing temperature 
for a period of one to two weeks for the purpose of improving the 
flavor is known as _..,.,......__̂...,.,..̂  or _ . _ _ _ , • 

19* Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The dressed yield of a heifer carcass will be slightly 
lower than for a like quality steer carcass mainly because 
(A) of the smaller bone structure; (B) of the larger bone 
structure; (C) of the greater amount of internal fat; 
(D) they are shorter but thicker. 

2o In which section of the country are the methods of cutting 
beef the most standardized? (A) East;•(B) South; 
(C) Midwest; (D) no difference throughout the country. 

3. In the forequarter, the arm, shank, brisket, and short 
plate together make up the (A) chuck; (B) loin; (C) rattle; 
(D) flank. 

4. A retail cut from the rib which has the back bone cut off 
and the rib sawed at the end of the rib eye muscle is known 
as a (A) club steak; (B) standing rib roast; (C) rib roll; 
(D) folded rib roast. 

5. The eye muscle cut from the round is often mistakenly 
referred to as (A) chip steak; (B) cube steak; (C) New 
York cut; (D) tenderloin. 

6. One of the disadvantages of using the bottom round muscle 
as a roast is that it is (A) dry; (B) fatty; (C) small; 
(D) better suited for chip steaks. 

7. Porterhouse steaks are cut from the (A) round; (B) flank; 
(C) rump; (D) loin. 

8. The finish of a beef carcass refers to the (A) number of 
wholesale cuts obtained? (B) quality of the skinning pro-
cess? (C) the amount anc* distribution of fat; (D) the 
percentage of retail cuts obtained. 
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,__„__^ 9. Which of the following is niost descriptive of the hones of 
young beef? (A) flinty and white? (B) flinty and dark red? 
(C) porous and white? (D) porous and dark red. 

10. According to Bull, one of the major advantages of using 
the New York style of cutting is that it (A) produces 
smaller cuts? (B) produces cuts preferred by commercial 
eating establishments? (C) reduces the amount of waste? 
(D) is faster and easier to utilize. 

Listing 

Directions; List the item called for in each of the following. 
Select your answers carefully. 

1. 

2. 

3. 

4. 

List the eight grades of slaughter cattle in the correct order 
from the best to the poorest. 

(A) 

(B) 

(C) 

(D) 

(E) 

CF) 

(G) 

(H) 

List the three methods or styles used in cutting beef. 

(A) (C) 

(B) 

List the five wholesale ci .s in the hind quarter, excluding the 
kidney. 

(A) 

(B) 

(C) 

(D) 

(E) 

What two advantages does Ziegler give for using the National 
style to remove the round from the rump and loin? 

<A) _ 

(B) _ 

5. List the five classes of beef animals: 

(A) 

(B) 

(C) 

(D) 

(E) 
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Assignment 
Sheet No. 7 

Covering 
Units 68-87 

PREPARING RETAIL PORIC CUTS 

Pork is one of the most economical nteats the retailer can pro­
vide the consumer. Because hogs are bred and raised for the sole 
purpose of meat, their quality and conformation will generally be 
uniform and high. In addition, several of the wholesale cuts can 
either be cured or sold fresh. This means that the retail meat-
cutter must become familiar with the types of cuts from both cured 
and fresh pork if he is to provide his customers with the best ser­
vice. 

In this unit you will have the opportunity to learn the whole­
sale pork cuts and how they are prepared for retail sales. In 
addition you will learn some things which will broaden your know­
ledge about pork. 

Assignment; 

1. Read the references listed belovj. 
2. Write a one or two page paper concerning the term Trichinosis, 

what it is, its relationship to pork and the value of this 
understanding for the retail meat cutter and the customer. 

3. Answer the questions below and turn in this assignment by 

References: 

A. Ziegler, The Meat We Eat, pp. 281-306. 
B. Bull, Meat for the Table, pp. 94-95, 99-119 

Questions; 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, drav7 a circle around the letter "T." If it 
is false, draw a circle around the letter "F," 

T F 1. It is a desirable practice to leave a large portion of 
the jowl on the shoulder. 

T F 2. The Boston style butt is a retail cut made from the 
shoulder. 

T F 3. The Boston butt should have a minimum fat covering of 
3/4 inches. 

T F 4. 

T F 5. 

Since the bacon from the belly is of little value as a 
SEles commodity it can be sacrificed when separating the 
loin from the belly. 

"Short cut" pork loins are regular loins minus the blade 
bone. 
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T F 6. Buttons (nippies) on bacon are not an indication of high 
quality bacon. 

T F 7. The percentage of lard rendered from rinded fat is greater 
than from unrinded fat. 

T F 8. 

T F 9. 

T F 10. 

T F 

T F 

Retailers usually buy wholesale cuts of pork rather than 
the entire pork carcass. 

Hams are always cured or smoked rather than sold fresh. 

The butt or heavy half of a ham is less economical than 
is the shank half. 

T F 11. A boneless ham will cost more per pound than a regular or 
skinned ham. 

12. 

13. 

T F 14. 

T F 15. 

T F 16. 

T F 17. 

Fresh picnics may be sliced to make pork steaks. 

The ends of the loin are better suited for roasts than 
for pork chops. 

The fat cuts of pork are frequently used to add flavor 
to other foods. 

Bacon is one of the cheapest pork cuts. 

"Hotel style" bacon is sliced thicker than bacon purchased 
by the housewife. 

Pork liver usually sells at a higher price per pound than 
does either beef or veal liver. 

T F 18. Pork liver is a better source of iron for the diet than 
is either beef or veal liver. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Pork cuts which are cured, rendered into lard, or made into 
meat products before they are sold to the consumer make-up 
about to per cent of the carcass. 

2. The jowl is frequeî tly cured and smoked and then sold as jowl 

3. A California Picnic shoulder is sometimes incorrectly referred 
to as a Cala „ . 

4. By trimming the spareribs lean, more of the belly is left for 
the making of 

•wyw—«ii*f II •! 

5. The killing fat is used by some people for the making of 
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6. 

7. 

8. 

o 
.J o 

10. 

11. 

14. 

15. 

16, 

When rendering lard the temperature should not be allowed to 
exceed degrees F. 

According to Bull, a pound of ham containing the bone will 
serve about to people. 

An unskinned ham is generally referred to as a 
ham. 

Picnics are cut from the lower part of the 

Pork chops are cut from the 

If they are to be fried, pork chops should be cut about 
inch thick. 

12. When the large muscle along the top of the loin has been rolled, 
cured, and smoked, it is sold as bacon. 

13. A pound of bacon is usually sliced to obtain about 
to slices. 

The best grades of bacon will contain about per cent fat 

Overlapping the slices of bacon so the lean appears more 
prominent when packaged is referred to as „_«— 

The better quality sausage will contain about 
lean and about per cent fat pork. 

Listing 

per cent 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1. List the five grades of pork carcasses. 

(A) (C) (E) 

(B) (D) 

2« List five retail cuts from a pork loin. 

(A) (D) 

(B) (E) 

(C) 
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3. 

4. 

5. 

What type containers are recommended and what types are not 
recommended to be used for rendering lard? 

Recommended Not recommended 

(A) 

(B) 

(C) 

(A) 

(B) 

VJhat things have the packing industry had to do to lard to make 
it acceptable as a shortening by the housewife? 

(A) 

(B) 

(C) 

(D) 

(E) 

Upon what quality is a shortening substance being evaluated when 
reference is made to its shortening value? 

(A) 

I 

6. 

8 

To what two factors does Bull credit the low degree of variation 
in pork tenderness and flavor as compared to other types of meat? 

(A) 

(B) 

VJhat pork cuts are commonly considered to be the lean cuts? 

(A) (D) (F) 

(B) (E) (G) 

(C) 

What pork cuts are commonly considered to be the fat cuts? 

(A) (B) (C) 
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9. List the variety meats round in the pork carcass. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 
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Assignment 
Sheet No. 8 

Covering 
Units 88-101 

PREPARING RETAIL VEAL CUTS 

Although veal is an economical meat product it is not too widely 
utilized because it is more profitable for the livestock producer to 
retain the animal and fatten it for sale as beef. The retail meat 
cutter, in order to be of greater service to his customers, should 
understand the difference between veal, calf, and beef: the cuts 
available and the general characteristics of the meat. Care must be 
taken not to confuse veal with calf as there are some definite 
differences• 

In this unit you will have an Oj;̂ por+-unity to become familiar 
with the characteristics of vesl :and the wholesale and retail cuts 
from the carcass. The differences between veal and calf will also 
be pointed out. 

Assignments; 

1, Read the references below. 
2. Answer the questions below and turn in this assignment 

by » _ _ _ _ _ ^ . 

References; 

A. Ziegler, The Meat We Eat, pp. 351-356. 
B. Bull, Meat for the Table, pp. 120-121, 124-141, 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 1. Because of the heavy fat coverage on a veal carcass it is 
necessary to age it longer than beef. 

T F 2. There is no difference between veal and calf, they both 
refer to the same size animal. 

T F 3, The grades assigned to veal and calf carcasses are the 
same. 

T F 4. A veal carcass is usually cut into a fore and hind saddle 
rather than being quartered. 

T F 5, Veal liver is a good retail sale item, 

T F 6. The methods of cutting veal sides is very similar to the 
methods employed in cutting beef sides. 
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T F 

T F 

T F 

T F 

T F 

7. The seasoning of mock chicken is done by the retail meat 
cutter before it is sold to the customer« 

8. The seasoning of veal loaf is done by the customer. 

9. A veal crown roast is best made from the smaller veal 
carcass. 

T F 10, The loin veal chops correspond to the porterhouse and 
T-bone steaks of beef. 

T F 11. As in beef, the veal tenderloin is usually removed and 
made into special cuts. 

T F 12. The veal cutlet is the most expensive cut in the veal 
carcass. 

13. 

14. 

T F 15, 

T F 16. 

T F 17. 

Most veal calves are of the beef breed variety. 

The fat on and in a high quality veal carcass v;ill be 
milky white in color. 

The bones of a veal carcass can be identified by their 
white interior, 

Veal is an easy meat for the cook to prepare because of 
its natural high flavor and tenderness. 

Because of its qualities, veal should be cooked long and 
slow. 

T F 18. Chops from lower grade carcasses should be cut thinner 
than those from the higher grade carcasses. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A medium weight veal carcass will v/eigh from 
pounds. 

2. A medium weight calf carcass will weigh from 
pounds. 

to 

to 

3. The part of the veal carcass which includes the anterior to the 
twelfth rib is known as the saddle. 

4. The unsplit posterior portion of a veal carcass is known as the 
saddle. 

5. The unsplit posterior portion of a veal carcass which includes 
nine ribs is known as a saddle. 
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6. 

7. 

8. 

9. 

10. 

One inch cubes of veal alternated with pieces of pork and secured 
with a skewer are known as chicken. 

The breast is generally considered to be a part of the whole­
sale ^ cut. 

The weight of a four-rib shoulder, which includes the neck, 
shank, and breast, represents about to per 
cent of the veal carcass. 

When one and one-half to two inches of the meat has been removed 
from the end of a rib chop the process is called . 

Sirloin veal cutlets are cut from the large or 
end of the loin. 

11. Another term used for veal round steak is veal 

12. Veal cutlets to be bieaded are normally cut about 
inch(es) thick. 

13. Most young calves killed for veal are usually of . 
breeding. 

14. The approximate maximum age for killing calves for veal is from 
to weeks, 

15. The veal cuts which are located immediately behind the loin 
chops and roasts are the ^ 

16, Steaks are usually cut with a knife and a 

17. Chops cut from Good to Choice grade carcasses should be cut 
about to inch(es) in thickness. 

18. As an edible meat product, the Thymus gland of veal is sold as 

Multiple-choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to Dmplete 
the statement. 

1. Which of the following is not a grade of veal carcass? 
(A) Choice; (B) Standard; (C) Good; (D) Perfect; 
(E) Cull; (F) Prime. 

______ 2. Veal loaf is the combination of ground veal and (A) beef; 
(B) lamb; (c) pork; (D) seasoning, 

3. The wholesale veal rib is divided into retail cuts of 
either (A) steaks and roasts; (B) stew meat or roasts; 
(C) chops or steaks; (D) roasts or chops. 
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4. When slicing veal cutlets from the round the meat ct':ter 
should stop when (A) the cutlets are less than three 
inches across; (B) no bone remains in the cut; (C) the 
shank knuckle bone is reached; (D) the first vertebrae 
is reached. 

5. The lean meat of a high quality veal carcass can be 
identified by the following characteristics (A) bright 
red, watery,•soft, and fine-grained; (B).light pink, 
watery, soft, and fine-grained; (c) dark red, dry, solid, 
Qnd coars'e-grained; (D) cream colored, watery, olid, 
and coarse-grained. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the wholesale cuts in a side of veal. 

(A) (C) 

(B) 

3. 

(D) 

2. List the retail cuts found in a veal shoulder that includes the 
neck, shank, and breast. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

(J) 

(K) 

(L) 

(M) 

List the retail cuts found in the leg or round and rump, 

(A) (E) 

(B) (F) 

(C) (G) . 

(D) (H) 
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Assignment 
Sheet No. 9 

Covering 
Units 102-110 

PREPARING RETAIL LAMB AND MOTTON 

The changing eating habits and tastes of the American public have 
made it necessary for the successful meat cutter to adjust his business 
to meet these demands. Since 1340, the consumption of mutton has made 
up only a small part of the ovine meat diet. The general dislike for 
the taste of mutton has resulted in lamb being the dominant ovine meat. 
The public's demand for smaller meat cuts has also reduced the sale of 
mutton and increased the demand for lamb. 

Although lamb and mutton sales may not be a large part of the 
retail sales, the preparation of cuts should be well understood by the 
meat cutter. Several of the lamb cuts command a high price and thereby 
attract a rather exclusive and quality trade. The meat cutter who unde 
stands the various lamb cuts will be a real asset to his employer. 

In this unit you will have an opportunity to gain an understanding 
of the various lamb and mutton classes and grades, the types of whole­
sale and retail cuts, and the techniques to be used in preparing these 
cuts for the retail customer. The emphasis in the unit is on cuts from 
the lanib carcass but the mutton cuts are very similar. Your employer 
can probably point out any variations that may exist. 

Assignment; . . 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

by . 

References; 

A. Ziegler, The Meat We Eat^ pp. 357-373. 
B. Bull, Meat for the Table, pp. 143, 149-167. 
C. American Sheep Producers, Lamb Cutting and Merchandising 

Manual, Chapters 2-10. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T P 1. The lean meat of a young lamb will be light pink in color. 

T F 2. Sheep which are over one and one-half years old are usually 
classed as mutton. 

T P 3. The buck carcass produces the highest quality mutton. 
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It is not possible to keep even a high grade, lamb or 
mutton carcass for the purpose of aging or ripening. 

The Saratoga chop is a boneless shoulder cut. 

The retail cuts from a lamb back consists of either chops 
or roasts. 

According to Bull, lamb retail sales will vary consider­
ably from season to season. 

A high grade loin lamb chop is one of the most expensive 
cuts of meat provided the customer. 

The best lamb roasts come from the leg. 

The American style leg of lamb roast is shorter in length 
than is the French style. 

The weight of the lamb carcass will determine the breaking 
method used to divide it into wholesale cuts. 

T F 12. When a lamb saddle is split the resulting pieces are 
referred to as auarters. 

T F 13. 

T F 14. 

T F 15. 

T F 16. 

T F 17. 

T F 18. 

Tests have shown that when dividing a leg of lamb the 
preferred method is to cut straight across rather than at 
an angle. 

If the top portion of a divided leg sells better than the 
lower it is better to sacrifice the lower cut even if it 
doesn't sell. 

Calling the lower portion of a divided leg the "shank 
end," will probably increase its sale appeal. 

The removal of a sirloin roast or slices from the end of a 
leg is done primarily to reduce the s-.ze of the leg and 
make it more saleable. 

The steps to be used in rolling and tying a boneless leg 
have been standardized and should be followed closely. 

The loin is generally considered to be the ribless portion 
of the back. 

T F 19, The general practice is to bone the loin and sell it as a 
boneless roast. 

T F 20. It is recommended that the blade bone found in the rack 
always be removec'. 

T F 21. To increase the profit from rib chops it is suggested that 
they be mixed with loin chops. 
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T F 22. The preferred method of cooking lamb chops is to broil 
them. 

T P 23. 

T 

T 

T 

F 

P 

F 

2 4 . 

2 5 . 

2 6 . 

It is suggested that the size of a shoulder roast be 
determined on the basis of the price per package rather 
than on specified weight. 

The method used to remove the neck will depend upon the 
shape and size of the shoulder desired. 

The size of the breast of lanib will be determined by the 
type of saddle from which it is taken. 

Kiblets cut from heavy carcasses will always contain a , 
higher proportion of fat than those cut from smaller 
carcasses. 

. I 

Completion 

Directions; Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly, 

1. Hot house lambs are those born during the months of 
through . 

2. 

3. 

4. 

5. 

6. 

7. 

The most desirable weight for a lamb carcass is between „ 
and . pounds. 

Yearling sheep carcasses will weigh approximately 
pounds. 

The higher grade loin chops should be cut about 
thick. 

inch(es} 

A double loii chop cut from an unsplit loin is known as a(an) 
chop. 

Sirloin roasts are difficult to carve because they contain a 
large amount of —,«_ • 

The process of cutting a lanib carcass into wholesale cuts is 
referred to as . 

8. To obtain a fore and hind saddle of approximately the same 
weights, the lamb carcass should be cut to leave rib(s) 
on the hind. 

9. When a packer removes the shanks, breast, and flanks frod a 
lamb carcass the portion remaining is referred to as a 

or carcass. 

10, The flavor of a lean, boneless, rolled leg can be improved by 
adding some in the roll. 
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11. In addition to making a roast, the boneless leg can be sliced 
for . 

12. If properly wrapped anu low temperatures maintained lamb can be 
kept in the food-freezer for as long as months. 

13. One of the first things to be done before cutting the rack into 
retail cuts is to remove the thin parchment-like membrane known 
as the . 

14. When cutting chops from the rack the recommended procedure is 
to follow the contour of the • 

15. 

IS. 

When preparing the rack as a roast, the meat cutter should 
always remove the and __________ bones. 

If a Crown Roast of lamb has not been sold the day it was pre­
pared, it should be removed from the display and sliced into 

17. Two highly perishable parts of the lamb carcass are the 
and the , and they should be merchan­

dised as soon as possible. 

18. Because of the danger of losing a good customer, it is better 
to take a than sell him poor quality meat. 

Multiple-choice 

Directions; In the space at the left of each statement, wri^e the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. Lamb carcasses are shipped hog-dressed for the following 
purposes (A) to keep the carcass from absorbing outside 
odors? (B) to reduce the chances of bruising the meat; 
(C) to increase the weight and value of the carcass; 
(D) to preserve bloom and reduce shrinkage. 

2. Sirloin chops are cut from the (A) ribs; (B) leg; 
(C) shank; (D) flank. 

3. Sirloin roasts are cut from the (A) loin; (B) leg; 
(C) shank; (D) flank. 

4. When the legs are removed from the carcass the remaining 
portion is referred to as a (A) trunk; (B) long hind-
saddle; (C) triangle; (D) streamlined carcass. 

5. A cleaver should never be used to remove the bone from 
a sirloin slice because (A) it may splinter the bone; 
(B) it leaves a ragged meat edge; (C) too much meat is 
removed \d.th the bone; (D) the small size of the slice 
makes it a dangerous operation. 
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6. Mien cutting chops from the rack it is most important 
that the meat cutter (A) remove ail of the fat from the 
lean? (B) remove the bone; (C) make each chop uniform 
in thickness; (D) include one rib in each chop* 

• 7. When rolling a shoulder, or other cut, the good meat 
cutter strives to make the roil in such a way that 
(A) there is a good coverage of fat on all outside 
surfaces; (B) the ends have good eye appeal without 
being faced; (C) the fat on the inside is not visable; 
(D) no bones protrude that might tear the wrapping, 

_____ 8. The shank and breast meat is usually removed before making 
the shoulder roll because (A) they contain excessive 
amounts of fat; (B) they can be sold for higher prices; 
Cc) they make the roast too large; (D) they make the 
roast difficult to carve. 

9. When it becomes necessary to slice a shoulder roll, the 
meat cutter should start from the leaner end because 
(A) it is easier to slice than the neck end; (B) the 
lack of fat causes greater shrinkage; (c) it can be sold 
at a greater profit; (D) the method used for tying 
makes it necessary. 

10. The most common cause of juice seepage from rolled 
shoulders is (A) excess fat on the inside of the roll; 
(B) tying the strings too loosely; (C) failure to keep 
the meat at the proper refrigerated temperature; (D) 
keeping the meat in the display case for an excessive 
period of time. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the five grades of spring lamb. 

(A) (D) 

(B) (E) 

(C) 



•miimffmmmmmmmmmmmmimmmmmiimmmmmmmmmmmmmmmnmmm^^mmm^Kmmmmmf^^i^ 

71 

List the retail cuts found in a wholesale lamb shoulder cut that 
also contains the shank and breast. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

(J) 

(K) 

(L) 

(M) 

(N) 

(0) 

(P) 

3. List the four methods or styles of cutting the retail leg of 
lamb. 

(A) 

(B) 

(C) 

(D) 

List the variety meats available in the lamb carcass. 

(A) (D) 

(B) (E) 

(C) (F) 

In reference to the process of breaking a lamb carcass into whole­
sale and retail cuts, the meat cutter should be aware of the two 
general observations made by the Lamb Division of the American 
Sheep Producers Council. These are: 

(A) 

(B) 

\Ti\en the meat cutter breaks the lamb carcass by removing the 
shoulders, breasts and foreshanks as one piece, the result is 
knovm by different names. These are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

file:///Ti/en
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7. 

8. 

10, 

11, 

List the steps for removing the legs from the lamb carcass. 

(A) ^ 

(B) 

(C) 

(D) 

The amount of meat to be left covering the sirloin bone when 
removing the leg will follow one of three general practices. 
These are: 

(A) 

(B) ' 

(C) 

The sirloin slices removed from the end of a leg of lamb are 
known by various names throughout the country. List the more 
popular names for these slices. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(K) 

List the advantages of a boneless leg as a sales item for the 
home food-freezer trade. 

(A) 

(B) 

(C) 

The lamb shoulder yields a variety of retail cuts. List the 
common types of cuts from a lamb shoulder. 

(A) 

(B) 

(C) 

(D) 
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I2e List the various causes for the excessive seepage of juices from 
a rolled shoulder, 

(A) 

(B) 

(C) 

(D) 
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Assignment 
Sheet No. 10 

Covering 
Units 111-117 

PREPARING POULTRY FOR THE RETAIL MARKET 

Poultry is generally considered to include all domestic birds 
which have been grown for either eating purposes, egg supply or ex­
hibition. The most common of these birds, used for meat purposes, 
include chickens, turkeys, ducks, geese, and guineas. Of these 
various types of poultry used for meat consumption, chicken is by far 
the most popular. 

îThen buying poultry to be used for retciil sale the meat cutter 
must consider four factors v/hich will affect the price and the method 
used to prepare the cuts. These are: (1) the kind or breed? {2} the 
class? (3) the grade? and (4) the market style of processing. 

In this unit you will have an opportunity to become familiar 
v/ith the grades and classes of dressed poultry and the various methods 
used to process the poultry for retail sale. 

Assignment; 

1. Read the references listed belov;. 
2. Answer the questions below and turn in this assignment 

by . 

References: 

A. Ziegler, The Meat V7e Eat, pp. 203-226 
D. NARGUS, Self-Service Meats, pp. 103-108. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F.'" 

T 

T 

F 

F 

T F 

T F 

T F 

1. Broiler chickens are smaller than fryers. 

2. The use of poultry for meat depends to a great extant 
upon the breed. 

3. When the turkey's skin becomes bluish in color it is 
ready to be taken off feed and processed as a meat product. 

4. The most widely used and. approved method of bleeding 
poultry is to cut the throat inside the bird's mouth. 

5. The use of the debraining method to kill the bird makes 
dry picking easier. 
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T F 6. Dry picking is the most widely used method of removing the 
feathers from the bird. 

T F 7, A blood or feather dressed carcass contains all of the 
inner organs or entrails. 

T F 8, Special sanitized cord is used to truss up the dressed 
bird. 

The average family finds the hen turkeys better suited 
for roaisting than tom turkeys. 

The practice of quartering or halving a large turkey is 
not recommended under any circumstances. 

It is very difficult to dry pick waterfowl. 

The process of dressing guineas is very similar to that 
used for dressing chickens. 

The weights of dressed guinea and pheasant carcasses v/ill 
be very similar. 

In order to be assigned a U. S, Grade and tagged, a 
turkey carcass must have an internal temperature of at 
least 36^ F. 

Turkey carcasses which show bad effects from being frozen 
can not be graded higher than Grade A. 

The sale of large tom turkeys to the housewife may be 
increased by dividing and selling the carcass as individual 
pieces. 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

9 . 

10 , 

1 1 , 

1 2 , 

1 3 . 

14 , 

T F 15, 

T F 16. 

T F 17, Boned and rolled turkey roasts are tied in a manner 
similar to a boneless cut of beef or pork, 

• Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1, All poultry products moved in interstate or foreign commerce, 
or in major consuming areas, have been Federally inspected 
since the passage of legislation in the year . 

2. Chicken fryers will weigh from 

3. Heavy capons will weigh over __ 

to pounds. 

4 

5 

Green ducks and geese are about 

Chickens should be kept off feed from 
before killing. 

pounds. 

, months old, 

to hours 
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6« An instrument used to sever heads, necks or shanks is known as 
a shears, 

7. One of the most successful methods used to remove pin feathers, 
hair, and scale from the carcass is picking. 

8. To remove the entrails from a broiler, the meat cutter may make 
the first cut on either side of the bone. 

9. The greatest sale of torn turkeys for roasting is to the 
and trade. 

10. Because of the tight feather cover on waterfowl, the recommended 
process for removing the feathers is to them. 

Multiple-Choi ce 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. One of the primary reasons that the prices and demands for 
poultry remain rather steady throughout the year is 
(A) the greater number of farmers raising poultry for meat 
sale; (B) the successful use of freezer storage; (c) 
improved methods of dressing poultry; (D) the public 
acceptance of poultry as a meat product. 

, 2. A poultry carcass with a high blood content may result 
from (A) the type of feed provided; (B) the withholding 
of water for a day or longer prior to slaughter; (C) 
allowing the bird to become over-heated prior to slaughter? 
(D) the method used to kill the bird. 

3, Hot scalding to remove feathers is not used on birds to 
be sold because (A) it is a slow, expensive process; 
(B) the feathers can not be reclaimed for sale as a 
by-product; (C) it destroys the natural bloom of the 
carcass; (D) all of the preceding. 

4. The method now used rather universally in large poultry 
packing plants for removing the feathers from the birds 
is (A) dry picking; (B) hard scalding; (C) hot scalding; 
(D) slack scalding. 

5. One of the meatiest birds, in terms of the rstio of 
meat to bones, used for human consumption is the (A) 
chicken; (B) turkey; (C) duck; (D) guinea; 
(E) pheasant. 
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Listing 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1« List the various classes of chickens. 

2. 

A 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

(J) 

(K) 

(L) 

(M) 

List the various classes of turkeys. 

(A) (D) 

(B) (E) 

(C) 

3. List the various classes of ducks and geese. 

(A) 

(B) 

(C) 

(D) 

Beginning with the step after rough picking, list the steps in 
the wax picking process. 

(A) 

(B) 

(C) 

(D) 

(E) . 
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5. 

, I 

7. 

List the steps to be followed in preparing a full dressed 
carcass, 

(A) " 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

List the individual parts of a cut-up chicken in the order of 
their Jnonetary value. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

List in order, highest first, the U. S. Standard Grades for 
chickens and turkeys^ 

(A) (B) (C) (D) 
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Assignment 
Sheet No. 11 

Covering 
Units 118-133 

PREPARING FISH AND SHELLFISH 

Fish and shellfish are delicately flavored, have high food value 
and are adaptable to a variety of cooking methods. They are available 
fresh, frozen, and in some cases, cured. The fresh products can be 
displayed attractively in refrigerated cabinets with ice. The frozen 
products must be displayed and maintained in a frozen condition. 

These meats are highly perishable and so need very careful hand­
ling from the time they are caught until they are prepared for eating 
by the customer. The first principle in the fish section is freshness 
and this calls for frequent inspection and close quality control. 

Although the retail meat cutter may have few opportunities to 
process fish products for sale, he should be familiar with the 
techniques. 

Customers are probably less familiar with cooking methods for 
fish than they are of other meats. This is probably more true of 
interior areas than coastal. In either case the retail meat cutter 
should become as much of an expert on fish cookery as he is of other 
meats. Being able to answer customer's questions makes sales and 
repaat sales. 

In this unit you will have an opportunity to become familiar 
with some of the techniques of dressing and cutting fish, the market 
forms of fish and shellfish, their food values, handling methods, and 
cooking procedures. 

Assignment; 

1. Read the references listed below. 
2, Answer the questions below and turn in this assignment 

by . 

References; 

G, U. S. Dept. of Interior, Basic Fish Cookery, pp. 1-25 
I. Information Sheet No. 2 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav; a circle around the letter "T." If it 
is false, draw a circle around the letter "F«" 

T F 1. The proteins found in fish are not easily digested. 

T F 2. The mineral content of fish is similar to that of beef. 
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T F 3. A pound of salmon will contain the same amount of carbo­
hydrates as does a pound of beef or poultry. 

T F 4. Salmon is a better source of Vitamin A than is beef. 

T F 5. Drawn and whole fish may be cooked with or without the 
head, tail, and fins being removed. 

T F 6, The cut for a fillet is made perpendicular with the 
backbone. 

T F 7. The butterfly fillet is more common in the retail market 
than is the single fillet. 

T F 8. Fish sticks may be made by cutting either parallel or 
perpendicular to the backbone. 

T F 9. Lake trout and catfish are both classified as fat fish. 

The main market area for yellow perch includes only the 
states bordering the Great Lakes. 

T F 10. 

T F 15. 

T F 11. Shellfish are classified as lean fish. 

T F 12. Fresh fish of most varieties are abiindant throughout 
the year. 

T F 13. The gills of fresh fish will be bluish-green in color. 

T F 14. If the retail meat department receives a shipment of 
frozen fish which has thawed during shipnent, it should 
be refrozen immediately. 

Frozen fish must always be thawed before being placed 
in the container for cooking. 

Scaling of fish is more easily done if the fish is wet. 

When filleting, the rib bones are removed with the fillet. 

When skinning a fillet, the fillet is placed on the cutting 
board with the si3:in side down. 

T F 19. Both fat and lean fish are considered suitable for frying. 

T F 20. The oxidation of fish can be retarded by sealing the meat 
from contact with the air. 

T F 21. The action of enzymes on fish products can be controlled 
by sanitary handling practices and low storage tosqperatures, 

T F 22. Finely crushed ice is better for packing fresh fish thaa 
large pieces of ice. 

T 

T 

T 

F 

F 

F 

1 6 . 

17 . 

1 8 . 

i 
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T F 23. The ice glazing on some frozen fish products is done by 
dipping the product into cold water after it has been 
frozen. 

T F 24. Frozen fish are inferior to fresh fish in both flavor and 
food value. 

T F 25. A strong fishy odor is characteristic of top quality fro­
zen fish. 

T F 26. The larger the shrimp the higher will be its selling price 
per pound. 

T F 27 The size of the oyster will determine the quality but not 
the selling price. 

T F 28. Lobster meat will have a clear ŵ hitish color. 

T F 29. Fresh shellfish can be kept at room temperature for several 
hours without affecting its quality or wholesomeness. 

T F 30, Thawing procedures for frozen shellfish are the same as 
for frozen fish. 

CoropletioR 

Directions; Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. There are approximately varieties of fish sold in 
the United States, but the average consumer is familiar with 
only about different species. 

A pound of canned salmon will contain about calories. 

3. By weight, the fat content of fish will vary from 
per cent. 

4. Before the whole or round fish can be cooked it must be 
and 

5. Fish steaks may be cut from the larger sizes of 
fish. 

to 

6. The largest bone in a fish steak will probably be a cross section 
of the bone. 

7. Fish sticks are cut from either 
portions of the fish. 

8. The market range of round haddock is from 
pounds. 

or 

to 



"^iim mmmmmmmmmmmmmmm^>^iHmmmmmm. mmmmmmmmmmmmmmmmmKmmmm 

82 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

The main market area for shrimp is the 

The average edible serving of fish per person will be about 
to pound. 

The preferred method of thawing frozen fish is in an atmosphere 
ranging from to degrees F, 

One of the most frequent causes of fish cooking failures is 

After fried or deep fat fried fish have been cooked, they should 
be allowed to drain by placing them on paper. 

When properly cooked, the flesh of fish will 
easily when tested with a fork. 

If the quality and v/holesomeness of either fresh or frozen fish 
is to be maintained it must be kept under constant 

16 

17 

The preferred temperatiire for preserving the wholesomeness of 
fresh fish is to degrees F. 

Frozen fish products placed in storage without a moisture-vapor-
proof covering will deteriorate because of a gradual loss of 

18. If purchased in the shell, the shellfish must be . 
or the meat must be . in the shell. 

19. Shellfish marketed as cooked meat is per cent edible, 

20. VThen cooked, the shells and meat of shrimp will turn a 
tint. 

21. 

22. 

23. 

Shucked oysters will be 
liquid. 

in color and have a 

High quality, v/holesome oysters will have a pH factor of 

When cooked in the shell, crabs and lobsters will be , 
in color. 

24. Thawed frozen scallops and fresh scallops will have a 
odor. 

25. The most common crab specie on the market is the 
crab. 

26. Fresh shellfish should be stored in a temperature near 
degrees F. 
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Directions; In the space at the loft of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 

9, 

10 

The mineral needed by the body and which is found in 
greater amounts in fish than in beef is (A) iron; 
(B) copper; (c) magnesium; (D) iodine. 

An average serving of salmon or mackeral will supply 
the body with the daily requirement of Vitamin (A) A; 
(B) B; (C) C; (D) D. 

Fish marketed with only the entrials removed are known 
as (A) shucked; (B) dressed; (c) drawn; (D) carcass; 
fish. 

Pins should never be removed by cutting or shearing them 
flush with the skin surface because (A) the root bones 
are left in the meat; (B) excessive bleeding will 
occur; (c) the bones are very hard and will dull the 
blade; (D) it is difficult to do a smooth job. 

When filleting, the first cut is made from (A) the 
tail to the head and along the belly; (B) the tail to 
the head and along the backbone; (C) from the head to 
the tail and along the belly; (D) from the head to the 
tail and along the backbone. 

Which one of the following is not a preferred method of 
cooking fat fish? (A) planking; (B) steaming; 
(C) baking; (D) broiling. 

The result of oxidation can be detected on fish by the 
appearance of (A) fungus growth; (B) greenish mold 
growth; (C) yellow discoloration; (D) a shrunken, 
dried-out surface. 

The best preservative for fresh fish is (A) salt; 
(B) ice; (C) sugar; (D) warm water. 

Top quality frozen round or dressed fish are usually 
protected from the air by being covered with (A) salt? 
(B) moisture-vapor-proof wrapping film; (C) a glaze of 
ice; (D) heavy waxed paper. 

W[\en the shellfish meat has been removed from the shell 
and marketed in this form, it is referred to as being 
(A) drawn; (B) headless; (C) dressed; (D) shucked. 

11. The edible portion of shrimp is its 
(C) claws? (D) head. 

(A) tail; (B) legs; 
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12. "Green shrimp" refers to (A) any uncooked shrimp; 
(B) the color of the shell; (C) the wrapping material 
used; (D) very small young shrimp. 

_^___ 13. When a live lobster is picked up, the tail will (A) curl 
over the top of the body; (B) curl under the body; 
(C) hang down from the body; (D) extend straight up 
from the body. 

14. Soft crabs are (A) king; (B) rock; (C) dungeness; 
(D) blue; crabs whicK have lost their hard shell. 

_____ 15. Scallop meat consists of (A) the legs; (B) the back 
muscle; (C) the muscle that closes the shell; 
(D) the muscle of the claw. 

Listing 

Directions; List the items called for in each of the folioving. 
Select your ansv/ers carefully. 

1. The best known market forms of fish are: 

(A) 

(B) 

(C) 

(D) 

„ (E) 

_ (G) 

2. List the species of fish included in the shellfish group. 

(A) (C) (E) „ 

(B) (D) (F) ... 

3. List the amount of fish required for the following market forms 
to yield one average serving. 

whole— 

dressed— 

sticks— 

fillets— 

steaks— 

(A) 

(B) 

(c) 

(D) 

(E) 

'I 
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List the steps involved after scaling to prepare a dressed fish, 

(A) (E) 

(B) (F) 

(C) (G) ^ 

(D) 

List the three main causes for the breaiCdown in quality of 
fishery products. 

(A) 

(B) 

(C) 

List two methods used to retard the action of oxidation. 

(A) . 

(B) 

The market forms for shellfish include 

(A> 

(B) 

(C) 

(D) 

(E) 

List the four species of crabs on the market and the general 
areas from which they are obtained. 

Specie Production area 

(A) 

(B) 

(C) 

(D) 
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Information 
Sheet No. 2 

FRESH AND FROZEN FISH* 

Fish, being a perishable commodity, should be kept nnder refrig­
eration at all times. Only in this way can the quality of fresh 
or frozen fish be maintained. The three primary causes of breakdov/n 
in quality of fishery products are (1) bacterial action, (2) oxidation 
of the.oil. or fat in the flesh, and (3) enzymic action in the flesh. 

Bacterial action contaminates fishery products when there is 
poor sanitation, in handling and high temperature after the fish 
have been removed from the water. It is almost entirely arrested 
when fish are frozen and stored at very low temperatures. It can 
be considered practically eliminated as long as the fish are kept 
in this condition. 

Oxidation of the oil or fat can cause spoilage of frozen fish 
even in cold-storage rooms of low temperature. Oxidation is indicated 
by a yellow dircoloration on the surface of the skin or on the flesh 
in areas exposed to the air. This action is greatly retarded when 
the fish are properly glazed with a thin coating of ice, or are 
covered with any of several moisture-vapor-proof wrappings available. 

Enzymes responsible for the third type of spoilage are sub­
stances in the flesh which build up and tear down the body tissues 
during the normal life processes. These reactions are common to 
all forms of animal life and are automatically controlled as long as 
life is maintained. Although the temperature at which fish are stored 
has a definite effect on the speed of the digestive reaction of the 
enzymes after death, the enzymic action cannot be stopped completely 
during handling and storage. Under good storage conditions, however, 
the action has no important effect on quality. 

Handling and Storing Fresh Fish 

Fresh fish should be kept constantly below 40 degrees F., and 
preferably at 31 or 32 degrees F. to insure maximum storage life. 
Ice is the best preservative yet devised for keeping fresh fish, since 
it not only holds the temperature but also keeps the surface of the 
fish moist and in good condition. 

Shipments of fresh fish should be examined immediately upon 
receipt for signs of spoilage and body damage. They should be packed 
in ice for delivery, and should be well iced when received. Finely 

*Adapted with permission from Fresh and Frozen Fish Buying 
Manuax, Circular No. 20, United States Department of the Interior, 
Superintendent of Documents, U. S. Government Printing Office, 
VJashington 25, D.C. 
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crushed ice is preferable to.large pieces, as it does not bruise the 
fish. Fish packed in orderly arrangement hold their natural shape 
longer and better. Rough handling should be avoided, since bruises 
and punctures of the flesh induce and hasten breakdovm in qualityc 

Handling and Storing Frozen Fish 

Frozen fish should be kept solidly frozen until ready for use. 
Do not ref̂ reeze fish that have been thav;ed« Maximum storage life 
can be obtained by maintaining a temperature of zero degrees F,, 
or below, and by providing adequate moisture-vapor-proof wrapping 
or glazing. In commercial practice, frozen whole fish, and some­
times dressed fish, are coated with a layer of ice by dipping in cold 
v;ater after freezing. If fish are placed directly in the refrigerated 
space without suitable protective treatment, undesirable changes will 
take place during cold storage: a gradual loss of moisture will occur 
until the fish are shrunken and dried; this dehydration not only 
causes an unsightly appearance and alteration in texture, but also 
results in loss in weight and flavor. 

Buying Frozen Fish 

Frozen varieties are usually packed during seasons of abundance 
at reasonable prices, and now are available the year around in prac­
tically all sections of the country. Since frozen fish are the equal 
of fresh fish in appearance, flavor, and food value, the two forms 
may be used interchangeably. 

Frozen fish of good quality have the following characteristics: 

1. Flesh: Should be solidly frozen when bought. Virtually 
all deterioration in quality is prevented when fish is 
properly held in the frozen state. Unless care is taken, 
frozen fish thawed and refrozen is poorer in quality. 
There should be no discoloration, or brownish tinge in the 
flesh. 

2. Odor: Frozen fish should have little or no odor. A strong 
fishy odor means poor quality. 

3. Wrapping: Most frozen fillets and steaks are wrapped either 
individually or in packages of various weights. The 
wrapping should be of moisture-vapor-proof material. There 
should be little or no air space between the fish and the 
wrapping. 

4o Glazing: Whole fish frozen in the round or dressed forms 
are usually not wrapped, but covered with a glaze of ice to 
protect them from drying out, or from "freezer burn." This 
glaze should be on these forms of frozen fish when bought. 

Buying Shellfish 

Shellfish are marketed in many different forms. Some are 
marketed alive, and other forms, depending on the variety, include 
cooked whole in the shell, fresh meat(shucked), headless, and 
cooked meat. 

• -i 
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In shell: Shellfish, sach as hard and soft blue crabs, lobsters, 
clams, and oysters should be alive if bought fresh in the shell. 
Crabs and lobsters may also be cooked in the shell. 

Shucked; Clam, oyster, and scallop meats may be bought free 
of the shell, commonly knovm as shucked. In this form the portion 
is 100 per cent edible. 

Headless; Only the tail part of shrimp is commonly marketed. 
Spiny-lobster tails are also a common market form. About 86 
per cent is edible. 

Cooked meat: The edible portion is picked from the cooked 
shellfish, and crab, shrimp, and lobster meat is marketed in this 
way* Cooked meat is perishable, although packagi?d in containers, 
since it is not further processed by heat. It is 100 per cent edible. 

Market forms of some of the most important species are described 

Shrimp; Shrimp is sold in the following forms; 
1. Fresh, whole (heads on). 
2. Fresh or frozen, headless, but with shells on. 
3. Fresh or frozen cooked, generally peeled (shells removed) 

and cleaned, 
4. Frozen, breaded with a coating of crumbs or cornmeal after 

being peeled and cleaned. 

Fresh shrimp have a mild odor, and the meat is firm in texture. 
The color of the shell may be grayish green, pinkish tan, or light 
pink« When cooked, the shells turn red, and the meat takes on a sim­
ilar attractive reddish tint, with possibly some dark-red spots. 
When shrimp are sold as "green shrimp," this does not refer to the 
color or species, but is a term used in the trade to describe shrimp 
that have not been cooked. Shrimp are usually sold on a size basis, 
with the larger sizes bringing the higher prices. 

Clams and Ovsters — Clams and oysters in the shell should be 
alive—the shells should close tight when tapped gently. 

Shucked oysters should ba plump and should have a natural 
creamy color and clear liquid. If in the original package or can, 
there should be not more than 10 per cent of liquid (by weight). 
Oysters with an excess amount of liquor should be avoided, as this 
indicat s that they have been improperly handled. Excessive water 
results-in bloating of the oyster meat, and partial loss of flavor 
and food value. For purchasers who use a chemical test for freshness, 
the pH should be at least 6.0. 

Oysters are sold on a size basis. The price differential betv;een 
the various sizes does not reflect their quality„ The sizes generally 
adopted by dealers conform to the Government classifications and 
specifications. 

It 
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Crabs and Lobsters — When bought alive, crabs, lobsters, and 
spiny lobsters should show movement of the legs. The "tail" of live 
lobsters curls under the body and does not hang down when the lobster 
is picked up» 

Spiny-lobster or rock-lobster tails, forzen, should have meat 
of clear whitish color. There are several kinds on the market. 
Those from Florida, Cuba, and the Bahamas have a smooth, brownish-
green shell, with white spots; those from South Africa, Australia, 
and New Zealand have a rough shell with the color varying from dark 
maroon to brown; those from Southern California and the west coast 
of Mexico are smooth and yellow green. As is true with other frozen 
fish and shellfish, frozen lobster tails should be hard-frozen v/hen 
bought and should have no odor. 

Crabs and lobsters, cooked, should be bright red and should have 
no disagreeable odor. By lifting slightly the lid under the body 
section of crabs it is possible to smell any strong, disagreeable 
odor very easily. 

Crab meat, cooked, is marl|:eted from four varieties of crabs: 

1. Blue crabs: The meat from blue crabs is packed as— 
Lump meat—whole lumps of white meat from the large body 

muscles that operate the swimming legs. 
Flake meat—small pieces of white meat from the body. 
Flake and lump—a combination of the first two kinds. 
Claw meat—brownish-tinted meat from the CIPWS. 

The blue crab is found along the Atlantic and Gulf Coasts and 
accounts for about three'-°fourths of all crabs marketed in the 
United States. 

2. Rock crabs: Crab meat from the New England rock crab is 
marketed in only one grade, and is brownish in color. 

3. Dungeness crabs: Crab meat from the Dungeness crabs of the 
Pacific coast includes that from both the body and the claws 
The claw, or leg, meat is reddish? the body meat is white. 

4. King crabs: Crab meat from the king crabs of Alaska is 
taken mostly from the legs, then frozen and packed. The 
entire leg sections, cooked and frozen, are also marketed« 

Soft crabs are Atlantic-coast blue crabs that have shed their 
old, hard shells. They should be alive v/hen bought fresh. They are 
also obtainable frozen. 

Scallops — Scallop meats consist of only the muscle that closes 
the shell of the sea scallop or the bay scallop. The meat of the 
large sea scallop is white; the meat of the smaller bay scallop is 
creamy white, light tan, or pinkish. Fresh scallops, and frozen 
scallops when thawed, should have a sweetish odor. When bought in 
packages, they should be practically free of liquid. 



PIpiliPPIilPniniM mmmummmmmm wmmmmmmm n«ip IWP'ii ^ ^ 

90 

Handling and Storing Shellfish 

When storing fresh shellfish, the temperature should be main­
tained near 32 degrees F, A few degrees higher can cause a consi­
derable loss in quality in a few hours. Shellfish meats, either fresh 
or cooked, should not be exposed to bacterial contamination. 

Frozen shellfish should receive the same care as that given 
frozen fish. Thawing methods for frozen shellfish are the same as 
those for frozen fish. 
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Assignment 
Sheet No. 12 

Covering 
Units 134-138 

PREPARING GROUND AND READY-TO-SERVE MEATS 

One of the first responsibilities a new meat cutter may be given 
in the meat department is to grind or slice meat products, wrap them, 
and stock the self-service display. Being knowledgeable about the 
processes, types of sausages, and care of these products will get 
the new meat cutter off to a good start with his employer. 

The ground and ready-to-serve meats are an important part of 
the profits in the meat department. The extent of this profit will 
depend in part upon the meat cutters understanding of the products, 
his observation of customer needs, and suggestions he may make to 
increase these profits. 

In this unit you will have an opportunity to gain some back­
ground information on the development of sausages, learn about the 
various types of sausage products and their composition, and become 
acquainted with some techniques for preparing and displaying these 
meat products. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 

by . 

References; 

A. Ziegler, The Meat We Eat, pp. 307-329. 
B. Bull, Meat for the Table, pp. 178-183. 
C. American Sheep Producers, Lamb Cutting and Merchandising 

Manual, Chapter 11. 
D. NARGUS, Self-service Meats, pp. 96-102. 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T F 1. Cold cuts or luncheon meats are not considered to be 
sausage. 

T F 2. The processing of meats into sausages has been developed 
within recent years. 

T F 3. The Federal government does not permit the use of harmless 
dyes for the coloring of sausage casings. 
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T F 4. Casings used for sausages are classified as either natural 
or artificial. 

T P 5. According to Bull, the most popular type of fresh sausage 
is hamburger. 

Weiners must be cooked before they are eaten. 

Dry sausages have very poor keeping qualities. 

All meat loaves are cooked during the process of manu­
facture, 

T P 9. Summer sausage (VJisconsin style) is predoainatily beef 
which has been cooked but not smoked. 

Country style, fresh pork sausage is an all-pork product. 

Natural casings for sausages may be made fr<^ the ssell 
and large intestines of hogs, sheep, and cattle. 

When beef and pork are to be combined into a sausage 
product, they should be ground separately. 

The terms "frankfurters" and Veiners" refer to the saee 
type of meat product. 

Scrapple is a combination of various meats, cereals and 
seasoning. 

In most cases, dry and semi-dry sausages must be cooked 
before being eaten. 

Semi-dry sausages should be stored in a humid place with 
an even temperature below 50 degrees P. 

Caserta Peperoni is a fancy sausage originating in Italy. 

Nearly all salami sausages contain garlic. 

There are over tvjenty different varieties of salami on 
the market, 

T F 20. Tripe is made only from the stomachs of cattle. 

T F 21. Chitterlings are the cleaned and cooked intestines of 
swine . 
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1 0 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

T F 22. 

T F 23. 

Head cheese, liver pudding, and blood pudding are consi­
dered to be sausage. 

Because of the cost of lamb cuts, the meat used for 
ground lamb should come from those cuts Whic3i have not 
sold and have lost their fresh appearance. 

k 
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T F 24. 

T F 25. 

T F 26. 

Grinding lamb a second time vjill make it more tender and 
improve its appearance^ 

Ground lamb sells best when nade into one pound packages. 

Ground lamb for meat loaves will sell best during "zool 
weather. 

It is not advisable to display two grades of ground lamb 
because only the cheaper grade will sell. 

\Sfhen used alone, the breasts are the best source of 
meat for ground lamb. 

The presence of some fat in ground lamb will improve its 
flavor and greatly reduce shrijokage when cooked. 

Semi-moisture proof film should be used for wrapping 
ready-to-serve meats. 

It is a good practice to wrap ready-to-serve meats in 
packages containing various numbers of slices. 

When not on display, packaged luncheon meats should be 
stored in a dark place or covered with an opaque material, 

Com.pletion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

T F 

T F 

T F 

T F 

T F 

T F 

27. 

28. 

29. 

30. 

31. 

32. 

The meat industry considers sausage to be any 
meat. 

or 

2. The Latin word "salsus", from which the term sausage is derived, 
means . 

3. The German term for sausage is . 

4. Cereal and flour, which are added to sausages, are added for 
or holding purposes, 

5. Crackers may be added to the sausage mixture in the process 
of manufacture to hold the mixture together, improve the 

, and absorb . 

5. tfhen a part of the digestive tract from hogs, cattle or sheep 
is used as casings for sausages, the casing is classified as 

7. The type of casing which is not edible and must be removed 
from the sausage is kno\'m as • 

8. The most ipopular cooked sausage is the 

file:///Sfhen
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9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Another term sometimes used to designate dry sausages is 
sausages. 

Sausages prepared according to the rules and regulations of 
the Jewish faith are referred to as ,._ sausages. 

The consumption of sausage in the United States constitutes 
about one out of every pounds of meat produced. 

In the production of luncheon meats the product may or may 
not he smoked but it will always be . 

A 200-pound, dressed hog carcass which is ground into sausage 
will yield about ^.«_ pounds of sausage, 
pounds of fat and pounds of bone. 

Shaved ice is added to the sausage mixture in the silent cutter 
for the purposes of adding moisture and deducing 

The original wiener was made from a combination of 
and pork. 

The major meat item found in braunschweiger is pork 

Cervalet is the name of a semi-dry sausage originating in the 
country of . 

Salami is characterized by its 
' flavor. 

chop and 

19. Two methods of promoting lamb patties is to sell them by the 
pound and at «.--_ prices. 

20. Ground lamb which is too lean will be when cooked. 

21. Twisting the ends of the film used to wrap luncheon meats, 
rather thau heat-sealing them, is referred to as -
wrapping. 

22. The problem of discoloration of luncheon meats can be reduced 
by the use of packaging. 

X4ultiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The original reason for producing sausage was to (A) 
make a more economical meat product? (B) utilize the 
unmarketable meat scraps; (c) preserve fresh meat; 
(D) reduce storage space required for meat cuts. 
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4 . 

5 . 

6 . 

7. 

8 . 

1 0 . 

1 1 . 

1 2 . 

Spices are added to the chopped Or ground meat for the 
purpose of (A) adding flavor? (B) preserving the meat; 
(C) adding color to the product? (D) counteracting the 
acids generated by the meats. 

Which one of the following is not one of the main 
classes of sausages? (A) fresh? (B) cooked? (c) dry? 
(D) smoked. 

The meats most commonly used in the making of weiners 
are (A) pork and lamb? (B) pork and beef? (C) beef 
and lamb? (D) beef and veal. 

Kosher sausages v/ill contain no (A) beef? 
(C) lamb? (D) fish. 

(B) pork? 

The production of sausage products is of such quantity 
as to provide each person in the United States with 
approximately (A) 13.5? (B) 21? (C) 28.5? (D) 43.2 pounds. 

Most of the dry and semi-dry sausages originated in 
Europe and their names are derived from (A) the method 
used to wrap them? (B) the family name of the originator; 
(C) the seasoning which is used most predominately? 
(D) the town in which they originated. 

Storing fancy sausages under temperatures which vary 
greatly will result in (A) loss of flavor and color? 
(B) sweating and mold formation? (c) a loss of juices 
and shrinkage? (D) the proper aging cf the product. 

Goteborg sausage was named after the town of Goteborg 
in (A) Germany? (B) Austria? (C) Italy? (D) Sweden. 

The principal meat used in salami is (A) beef? (B) veal? 
(C) pork? (D) mutton. 

One of the major disadvantages of shingling slices of 
ready-to serve meat when wrapping is (A) the extra time 
required; (B) that a larger package is required? 
(C) that a greater cut surface is exposed to the light? 
(D) the tendency for the edges to cur. 

One of the major problems the retail meat cutter encounter? 
with self-service luncheon meat products is (A) keepin j 
the packages at a constant temperature; (B) discolora­
tion of the meat because of exposure to light; (C) 
breakage of wrapping because of excessive customer 
handling; (D) providing a variety of products to meat 
customer demands. 
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Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the types of meats commonly used in the making of 

(A) (C) 

<B) (D) 

2« List the non-meat "binders' used in the manufacture of sausages. 

<A) (C) ^ (E) 

(B) (D) (F) 

3. In addition to fresh or cured meats, meat loaves may also 
include: 

(A) 

(B) 

--. (C) 

— (D) 

(E) 

(F) 

4. List the types of sausages Ziegler classified as "Domestic 
Sausages." 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

5. List the miscellaneous meat items which may be used as fillers 
or binders in sausage. 

(A) ^ 

(B) ^ 

(C) _ 

(D) . 

(E) „ 

(F) 

(G) 

(H) 

(I) 

(J) 
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6. Equipment used in sausage production includes the following: 

(A) (D) 

(B) , (E) 

(C) (F) . 

I 5 
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Assignment 
Sheet No. 13 

Covering 
Units 139-142 

PREPARING AND SERVING MEATS 

Not only should the retail meat cutter know how to break down a 
carcass Into retail cuts but he should also be somewhat of an expert 
on cooking methods for meats. 

What is the best way to cook porterhouse steak? Can all grades 
of the same type cuts be cooked in the same way? At what temperature 
should the oven be set to roast a ten-pound goose? Will aging a 
Good grade beef carcass for three weeks improve its tenderness and 
flavor? What meat cuts are a good source of Vitamin A? These and many 
other questions will be asked by customers, and they ask the meat 
cutter because they expect him to know. 

The introduction of the delicatessen as a part of the retail 
grocery store also makes it imperative that the meat cutter understand 
meat cooking methods. Being able to purchase prepared meats has been 
well accepted by the busy housewife. This aspect of the retail meat 
business may grow rapidly in the next few years, but to do so will 
require individuals who know meat cookeryc 

The skills of the meat cuiter may also be called upon to carve 
the turkey or roast at the dinner table. At this task he should be 
as much of an expert as he is at making fresh meat cuts. Developing 
the "art of carving" can be a real asset to the individual. It is an 
art at which few people excell and one v/hich makes a favorable impres­
sion when skillfully done. 

In this unit you will have an opportxinity to become familiar v/ith 
the composition and nutritional values of meat, methods used in meat 
cookery, and meat carving techniques. This unit is not a thorough 
coverage of these aspects, but rather it is hoped that the reading will 
stimulate further study and skill development. The only way you will 
become proficient in cooking or carving meat is to actually do it. 
Y c don't develop the skill by just reading about it! 

Assignment; 

1. Read the references listed belov/, 
2. Make a chart of the various meat cuts at your work statiOii; 

the methods used to cook them, the temperatures required, 
and the length of cooking time when appropriate. Become 
familiar with the chart and refer to it when needed. 
(See Reference B, pp. 52-54) It is also suggested that 
you start a card file of recipes for various meat dishes, 
sauces, bastings, and stuffings. Become more conscious of 
meat cooking methods used at home and offer to carve at 
every opportunity, 

3. Answer the questions below and turn in this assignment 
by . 
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References 

A. Ziegler, The Meat,We,..Eat, ppo 248-284, 374-409 
B. Bullr Meat for the Table, pp« 213-227. 

Questions; 

True-False 

Directionss The following statements are either truo or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "P." 

T F 1. The heart is classified as an involuntary, striated muscle 

T P 2. The most tender cuts of meat will contain a great amount 
of connective tissue. 

T P 3. Meats contain all of the essential amino acids needed by 
the human body. 

T P 4. Pork usually contains a lower percentage of protein than 
does either beef or lamb. 

T P 5. The digestibility of animal fats is very low, 

T F 6. In the live animal lactic acid changes to glycogen. 

T P 7. A fat beef carcass will contain less water than a lean 
carcass. 

T P 8. A high myoglobin content in older beef will result in a 
dark-rolored meat. 

T P 

T P 

T P 

T F 

9 

10, 

T P 11 

12, 

13, 

T F 14. 

T P 15. 

Aging of meat will reduce its tenderness. 

The color cf the lean and fat of a meat cut is a reliable 
mf̂ thod to determine the quality of the cut. 

A high degree of marbling will generally be associated 
with a highly finished, mature animal. 

Liver is one of the best sources of Vitamin B^ 

Meats are the best source of Vitamin C. 

l^en cooking meat on a charcoal grill,- the individual is 
employing the broiling method of cooking. 

The dry heat '.aethod of cooking meat is recommended for the 
more tender cuts. 

T P 16. The recommended oven temperature for roasting fresh beef, 
veal, or lamb is 200 degrees F. 
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a* F 17« Cuts which have net been boned v.'ili require less time -^o^x 
pound to cook than boneless cuts. 

T F 18. Fresh pork should never be broiled, 

T F 19, Refreezinq meat should not be done because it will 
seriously affect the quality of the meat. 

f 20.. 2̂ s long as meat f reezing occurs below 10 F»# the q u a l i t y 
of the meat i s *>ot m a t e r i a l l y a f f e c t e d . 

T P 21 'The flavor of fat vyill be more affected b^ freezer storage 
than will the leano 

T P 22* l̂Jhen preparing duclss or geese for roasting? it is NOT 
necessary to rub the outside surface with a fat prior to 
placing 'c!!xa. bird in the pan. 

T F 23 ("Jhen steaming or braising an old bird prior to roasting? 
the lid of the roaster should be removed* 

T F 24 I 

T 

T 

T 

F 

F 

F 

26.* 

27« 

2<cJi» 

t is recommended that giblets to be used in the stuffing 
of a bird be pre--cDoked • 

T F 25* Old 'bl'£cifs, are better suited for broiling than young birds» 

^ e flavor of an old bird is superior to that of a young 
\itT^ when they have both been stev/edv. 

For carving purposes a bird may be placed either on its 
back or side. 

^fter all is said and dene it actually maltes no difference 
which way the bird is pointed as i..u carve tiie meat* 

Ons of the most effective ways for a carver to show his 
guests that he is using a sharp knife is to sharpen it at 
the table. 

T F 29, 

T 30« The blade of the k n i f e used t o crr-v> r t eaks i s s h o r t e r 
than t h a t used t o carve r o a s t s or fowlo 

T F 

? 

31. 

i2 

.̂ steel is used for the purpose of sharpening dull knives 

Very little pressure, s"ir•:̂;"-d be applied when steeling a 
kni.-fe bl.j>de« 

T 33 Jo h Xcri c f larrb i s a recorrmended cu t for the amateur ca rver 
to make h i s debu t . . 

T F 34, I f s-f:e?̂ k.s a re of suff ir . : r .nt s i s e t h n t Ccirvinq i s r equ i red 
t-^r: s .-rvings; the car^vcr uliouid ic.,.....e tlic bene fixcJt*. 
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T F 35, 

T F 36 

P T 

1 '̂̂  
S ? 

p 

F 

P 

F 

37 

38 

39 

40 
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The tenderloin portion of the porterhouse steak should be 
placed closest to the carver when carving« 

The position of the leg of larab on the platter for the pur­
pose of carving will depend upofj whether it is a right or 
left leg. 

Slices from the thick side of s leg of lamb are made first. 

The first slices are removed from the leg of lamb for the 
purpose of making a flat surface on which ths roa^t caii 
rest as the leg is carved* 

Whan carving a pork loin roast the ribs are used as a guide 
for slicing» 

Steaks may be carved with the grain because their meat 
fibers are more tender and shorter than those in roasts. 

Completion 

Directionss Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

& e The breakdown of proteins through the digestive process results 
in changing them to acids. 

The melting point of fats from t>ork/ beef, and lairib will fall in 
a range from _ _ _ _ _ _ to . degrees F. 

3c An exceptionally rich source of iron and phosphorus in a carcass 
is found in the , meats. 

4« The color pigment in meat is knov;n as . 

5, 

6. 

The bright red color of meat, referred to as "bloom", is the 
result of myoglobin changing to oxymyoglobin when exposed to 

• ̂ JM^O—fcl 'Xiyl 

Meat which has turned dark after being cut for some time may 
often be brightened by removing a inch slice 
from, the darkened surface. 

The lower grades of beef and iamb must be aged for a shorter 
period of time than the higher grades because they generally 
lack sufficient i^9««3nBMr«wM 

8. The color of the bone in a meat cut is an indication of the 
„..-».....«_.«__«„ of tnQ animal, 

9, The degree of marbling in a beef cut is a good indication of 
the of the cut« 

i f i T " — ' — 
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10« A rich source of Vitamin A is 
liver. 

14 • 

15. 

16. 

17, 

18. 

21. 

22. 

23. 

24. 

and 

11* The absence of Vitamin Bx in the diet may cause the nervous 
disease known as . 

12. If meat to be roasted is placed in the pan with the fat side up* 
a ._̂  action will result. 

13. The "doneness" of a roast can best be determined by using a meat 

A simmer temperature is from to degrees F. 

A medium-done, broiled, two-inch steak will require 
.__ minutes cooking time. 

to 

The effect of freezer burn can be partially overcome during cook­
ing by adding _• 

VJhen roasting poultry the bird should be turned and basted aoout 
every minutes. 

The three primary bulk ingredients which are used for bird stuf­
fing are , 

or 

19. When carving a bird that is positioned on its side, the first 
portion to be removed is the • 

20. The length of the knife blade for carving roasts or fowl should 
be about to __________ inches. 

When s t e e l i n g a blade the strcZce i s bc-7JT: 'r.-fli -jti^ 
of the blade a g a i n s t the ___—. ^^ the s c e e l . 

When p o s s i b l e , r o a s t s shoulv5. l-o carved by c u t t i n g 
the g ra in of the meat* 

The thic>r!e«?s of the s l i c e s Ccir^ed frcrn o i-ollsci rih r o a s t should 
range t^z'r. to i n c h e s . 

The th ickness of the s l i c e s curved from a leg of lamb should range 
from t o inches o 

25 . Before - j- i i c e s from c r.r-1-.er-cv.^ i*-: 
— i W > i « — — « w i — i w • • • o I LM I ;. • • I • ^ 

t Ivs:?,, i t should be 

i: 
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Multiple-Choice 

Pirectionas in the space at the left of each stat ment, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

.........̂  1, Visceral muscles are associated with the organs of (A) the 
respiratory system; (B) the intestinal tract; (C) skeletal 
system; (D) circulatory system. 

9. 

10. 

11 o 

12. 

2m The proteins found in meat that, along with fat, provide 
aroma and flavor to meat and thereby stimulate the flow 
of gastric juices are known as (A) nucleoproteins; 
(B) globulin; (C) albumins; (D) nitrogeneous extractives. 

3. A large portion of the carbohydrates in the animal body is 
in the (A) pancreas; (B) heart; (C) liver; (D) kidney. 

4. The retail meat cutter should remember that the MOST 
important aspect of the business is (A) his skill in prepar­
ing meat cuts; (B) customer satisfaction; (C) the quality 
of the meat; (D) competitive prices. 

5. One of the primary reasons given for the tenderness of the 
tenderloin muscle is the fact that it (A) contains no bone; 
(B) can be aged more successfully; (C) receives little or 
no exercise; (D) is one of the larger muscles on the carcass. 

6. The term "gravy cuts" refers to (A) only Choice grade cuts; 
(B) cuts with a high degree of marbling; (C) soft veal cuts; 
(D) low grade cuts. 

7* One of the best sources of Vitamin B;., thiamine, is (A) beef: 
(B) pork; (C) lamb; (D) fowl. 

8. The vitamin which is essential for normal bone growth and 
teeth development is (A) Vitamin B-i; (B) Vitamin C; 
(C) Vitamin D; (D) Vitamin K. 

The method of cooking meat which places the meat in direct 
exposure to the heat source is known as (A) braising; 
(B) roasting; (C) broiling; (D) basting. 

Shrinkage of the meat can be reduced when roasting by 
(A) using a low temperature; (B) using a high temperature; 
(C) placing a lid on the roasting pan; (D) placing loose 
fat or bacon strips over the meat. 

Another term commonly used for braising is (A) broiling; 
(B) panbroiling; (C) basting; (D) pot roasting. 

When roasting poultry the bird is placed in the roaster 
(A) with the breast up; (B) on its side; (C) with the 
breast down; (D) any of the above may be used. 
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13, When carving a bird from the standing x>osition and with the 
bird on its back, the legs of the bird should point (A) 
(A) toward; (B) away from; (C) to the left of; (D) to the 
right of the carver. 

14, Which one of the following is ISOT considered an advantage 
of carving a bird on its side? (A) It eliminates handling 
the second wing joint and thigh as separate pi^res; 
(B) It makes removal of the drumstick easier; (C) It uaakes 
the breast easier to carve. 

15. When used properly, the steel is pointing away frcm the 
body at about a (A) 30; (B) 45; (C) 60; (D) 90 degree angle. 

16. Before a standing rib roast is carved, it is recoiaaended 
that the (A) ribs; (B) cords; (C) backbone; (D) fat be 
removed. 

,^,^,^,^^ 17. When cajn̂ ing a standing rib roast, the cut is s&de (A) froin 
right to left, always; (B) downward, toward the platter; 
(C) with the grain of the meat and toward the ribs; 
(D) across the grain of the meat and toward the ribs. 

,_̂,,.̂_ 18. The loin roast of pork is positioned on the carving platter 
with the ribs (A) to the left of; (B) to the rig^t of; 
(C) toward; (D) away from the carver. 

_̂__,̂,__ 19. The method used to carve a roast bam is very simlar to 
that used to carve a (A) crown roast of lamb; (B) leg of 
lamb; (C) standing rib roast; (D) porterhouse steak. 

_,,^„^^ 20. The method used to carve a lamb crown roast is very sinilar 
to that used to carve a (A) standing rib roast; (B) rolled 
rib roast; (C) porterhouse steak; (D) loin roast cf pork. 

IdstincT 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the glands and organs which are considered variety laeats. 

(A) (D) (G) 

(B) 

CC) 

(E) 

(F) 

CH) 

CD 

List the percentages of the following elements found in a lean 
muscle. 

Water (A) 

Protein (B) 

jQer cent 

j>er cent 

Pat (c) 

Ash (D) 

jper c^Qt 

jser cent 



4. 

5. 

6. 

7. 
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3, List the minerals conaaonly found in animal meat* 

(A) 

(B) _ 

(E> 

(F) 

(G) 

CH) 

(K) _ 

Xn addition to aging« list some materials and methods used to 
tenderize meat. 

Materials Methods 

CA) 

(B) 

(C) 

CD) 

CE) 

Itist the factors \^ich should be considered in judging the quality 
of a meat cut. 

(A) 

CB) _ 

^ e two fundamental methods used to cook maat. are by the use of 

(A) (B) 

ULst the materials which may be used to furnish moisture when 
braising. 

(A) 

(B) 

(C) 

(D) 

8. f^e loss in weight of cooked meat can be attributed to 

CA) 

CB) 
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9. List the method of cooking the following meats and the time 
required for the cooking* 

Meat Method Time 

11< 

12 

Corned beef 

Beef tenderloin 

Beef Swiss steak 

Fresh pork ham 

Pork chops 

Bacon 

Lamb chops (1 in.) 

Leg of laitib 

Lamb stew 

Rolled veal shoulder 

Veal chops 

(A) ^ 

(B) . 

(C) . 

(D) . 

(E) ^ 

(F) « 

(G) . 

(H) ^ 

CD -

(J) « 

(K) _ 

10. The doneness of a roasted bird can be determined by 

(A) 

(B) _ _ _ _ _ ^ 

(C) 

List in order, the parts to be removed and sliced when carving a 
roast pig. 

(A) 

(B) 

(C) 

(D) 

List the oven temperature and roasting time for the following 
birds. 

Bird Oven Temperature Time 
(degrees F) (Hours) 

4 to 5 lb. chicken (A) ^ ^^ 

14 to 17 lb. turkey (B) 

5 to 6 lb. duck (C) 

10 to 12 lb. goose (D) 

18 to 25 lb. turkey (E) 
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107 

Assignment 
Sheet No. 14 

Covering 
Units 143-149 

REFRIGERATION, CURING, AND STORAGE OF MEATS 

In the past, one of the major problems confronting the meat 
industry was keeping meat o^er a period of time in a condition suit­
able for its use as a food. In earlier days the principal method 
used to preserve meat was to pack in salt and/or submerge in a 
pickling solution various selected portions of the animal carcass. 

Modern methods of meat preservation are far more successful 
than the former, but they do present problems which must be under- . . 
stood by the meat cutter. With the advent of mechanical refrigera­
tion, in addition to the improved methods of canning, drying, salting, 
pickling, and other methods of curing, the industry has made rapid 
progress. 

In this unit you will have the opportunity to learn the various 
methods, of curing and storing meats? and the precautions which must 
-be taken by the retail meat cutter in order to provide the customer 
with a quality product and service. 

Assignment; 

1. Read the references listed belov/. 
2. Using any type of paper of sufficient size, wrap one of 

your textbooks with a butcher's wrap and another textbook 
with the apothecary or drug store wrap. Refer to your 
text or check with your employer for the procedures. 

3. Answer the questions below and turn in this assignment 
bv . ^ . 

References; 

A. Ziegler, The Meat We Eat, pp. 141-202. 
B. Bull, Meat for the Table, pp. 168-177, 199-205. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 

T F 

T F 

1. The early explorers from Europe introduced the dried 
meat called "jerky" to the Indians in the new world. 

2. The dry salting process for preserving meats was first 
used about isOO A, D. 

i 
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T F 3. Getting the curing pickle to the center of the fresh ham 
as quickly as possible greatly reduces the danger of loss 
from spoilage when curing hams. 

T F 4, One of the advantages of using the artery method of curing 
hams is the uniform flavor which results, 

T F 5. The tenderness of a ham will depend upon the type of 
curing pickle used, 

T F 6. Canadian bacon is made from the sirloin muscle of heavy 
pork. 

T F 7. Dried beef is usually made from the rounds of thin beef 
animals. 

T F 

T F 

8, 

9, 

T F 10 

T 

T 

T 

T 

T 

T 

T 

T 

T 

F 

F 

P 

F 

F 

F 

F 

F 

F 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

A "pH of 5 indicates the degree of acidity of a substance 

^resh meat with a high pH will have good color and keeping 
quality. 

Ingredients used in curing mixtures will slow down the 
action of bacteria in meat but will not destroy them 
entirely. 

Long cured hams generally have more flavor than do 
quick cured hams. 

The wood from resinous trees is u§ed in the smoking of 
meats. 

The temperature in the smokehouse will determine the 
length of time required to smoke meat. 

The outside surface of smoked meat should be trimmed 
before cooking. 

The smoke deposits formed on the smokehouse walls are 
best removed by using L blow torch or similar flame device, 

The flavor of smoked turkey is very similar to that of a 
fresh roasted turkey. 

The keeping quality of cured and smoked turkey is not as 
good as that of cured and smoked pork. 

A satisfactory method for storing smoked meats without 
refrigeration does not appear to be available. 

The growth of mold on untreated smoked meats can be 
retarded by hanging the meat in a dry, well ventilated 
room with a temperature range from 45 to 55 degrees F. 
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h T F 20, 

} 

T 

T 

T 

T 

F 

F 

F 

F 

2 1 , 

22 , 

23 , 

24 , 

T F 25. 

T F 

T F 

26, 

27. 

The tapeworm larva can be destroyed by thorough cooking 
or zero freezing. 

Little or no lamb is cured conmiercially. 

During the period from 1955 to 1960 there has been a 
decrease in the number of locker plants in the United 
States, 

Meat juices will freeze solid at 32 degrees F. 

Meat that has been aged prior to freezing will have a 
longer storage life than unaged meat. 

It is recommended that meat to be frozen and stored for 
some time before being eaten should have the fat trimmed 
close before freezing. 

Pork has a longer frozen storage life than beef. 

Tests have shown that removing the bones from cuts to be 
frozen and stored will affect the flavor and moistness 
of the meat. 

T F 28. The drug store v/rap is the most preferred method to use 
for meats to be frozen and stored. 

T F 32, 

T F 29. It is actually considered quite desirable and business­
like to use "economy" wrapping paper. 

T F 30. Properly prepared and wrapped fresh eggs may be kept at 
zero temperature for as long as one year. 

T F 31, The oxidation of the fats accounts for spoilage of frozen 
fish just as it does in warm blooded animals. 

Frozen fish should not be stored with other meats because 
the odor and fish flavor will be absorbed by the other 
meats. 

Very few states have laws regulating the operation of 
locker plants. 

T F 34. Frozen meats must be thawed before they are cooked. 

T F 35. Frozen meats thawed slowly in the refrigerator will loose 
less juices than those thawed at room temperature. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. "Pemmican", a food prepared by the Indians, was a combination of 
dried , , and . 

T F 33. 
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2. 

3, 

4. 

5. 

6, 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

The practice of preserving meat by salting has been:.replaced 
by the process of the meat. 

The two primary ingredients of a curing formula are . 
and ,-_»-. • 

The addition of sugar to a salt and v;ater brine or pickle makes 
a brine or pickle cure. 

The length of time required to properly cure a ham will depend 
upon the of the pickle cure and the 

of the ham. 

One of the best methods used to get the curing pickle to the 
center of the ham is by ___, . 

Beef which has been preserved by the use of salt is known as 
beef. 

The pH of fresh meat will range from to 

The pH of fresh meat will depend upon the .-»_. 
content of the muscle at the time of slaughter. 

The ingredients of the curing pickle for turkey differs from 
that for poi-k in the used. 

Sliced ham or bacon should not be kept in frozen storage for 
over month (s). 

The pork quality which makes it a good curing meat is its 
.-.«— content. 

The temperature in a commercial meat cooler is usually held at 
__,̂ ..__ to degrees F. 

The practice of renting cold storage lockers to customers for 
the storage of their meats and other items is reported to have 
been started in the year , in the city of 

15. The fat will oxidize and become rancid more quickly on a beef 
carcass that has been -fed as opposed to being 

-fed. 

16. Boning the cuts of meat to be placed in frozen storage can 
reduce the space needed by as much as " per cent. 

17. One of the weaknesses of aluminum foil as a wrapping material 
is its lack of . 

18« The method of wrapping meats for the freezer which is quick and 
provides a double thickness of paper over the meat is the 

wrap. 
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19. It is recommended that the storage period for frozen meats not 
be over months. 

20. Properly v/rapped fowl stored at zero temperatures may be kept 
firom __̂  to months. 

Multiple "Choice 

Directions2 in the space at the left of each statement, write the 
letter of the item which will.-provide the correct answer to complete 
the statement, 

1. Two popular v/oods used to smoke meat for preservation 
have been (A) cypress and gum; (B) walnut and gum; 
(C) walnut and hickory; (D) oak. and hickory. 

2. The woods used in smoking Virginia Ham (Smightfield) 
are (A) oak and hickory; (B) hickory and apple; 
(C) oak and apple; (D) jumper and beechwood. 

3. In addition to increasing the salt content of the product, 
prolonged exposure of meat to the salt action will result 
in (A) deterioration of the bone; (B) excessive darken­
ing of the meat; (C) excessive shrinkage; (D) softening 
of the fat. 

4. The meat product most applicable for curing in the 
pressure box process is (A) hams; (B) sausage; 
(C) bacon; (D) liver. 

The process used to cure bacon by the use of numerous 
fine hollow-steromed needles to inject the curing pickle 
into the meat is know as (A) injection cure; (B) artery 
cure; (c) immersion cure. 

6» Since most causes for bacterial contamination of meat 
come from outside sources the best control is (A) pur­
chasing only Government graded and inspected meats; 
(B) rigid sanitation practices; (C) to never allow 
customers in 'zhe cutting room; (D) to require a health 
certificate from each employee. 

7. Which of the following materials is not recommended for 
use in smoking meats? (A) cedar wood; (B) maple wood; 
(C) corn cobs; (D) hickory wood. 

8. The greatest shrinkage of smoked hams and bacon will take 
place (A) during the smoking process; (B) one to two 
hours after removal from the smoke house; (c) during the 
first week after removal from the smoke house; (D) 
during the first month after removal from the smokehouse. 

9. The percentage of lean meat which is water will average 
about (A) 10 to 15; (B) 25 to 30; (C) 60 to 65; 
(D) 85 to 90 per cent. 

5. 
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10. Which of the following is not a cause of vitamin loss in 
meats? (A) loss of juices? (B) light? (C) exposure to 
air? (D) lov7 temperatures. 

^ 11. An effective means for reducing "freezer burn" of frozen 
meats is (A) to use moisture-proof and air-tight wrapping 
material? (B) to keep the temperature between zero and 
ten degrees above zero? (C) to freeze the meat slowly 
rather than quick freezing? (D) to never season the 
fresh meat prior to freezing. 

___^.^ 12. One of the primary advantages of using the apothecary 
method of wrapping freezer meats is that it (A) requires 
less paper? (B) results in a good air seal? (C) is 
quick and easy to make? (D) eliminates juice seepage. 

13. The storage life of frozen meats containing salt, in 
comparison with fresh meats, will be (A) the same? 
(B) shorter? (C) longer? (D) almost twice as long. 

14. It is recommended that the amount of freezer storage 
space in a home freezer should be about (A) 3 to 5? 
(B) 7 to 9? (c) 12 to 15? (D) 18 to 20 cubic feet 
per person. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Meat has been preserved by various methods. List the most 
common methods used. 

(A) 

(B) „ 

(C) 

(D) 

2. List the functions of sugar as an ingredient in a curing 
formula. 

CA) . : 

(B) 

(c) : 

List five of the more common methods of curing meats, 

(A) (D) 

(B) (E) 

(C) 

\l 



rf^mmmmmm iPisc'W':^ '/mm mmmmmmmmmmmmm M«' 

113 

4. 

5. 

In addition to proper sanitation practices, list the factors 
which promote satisfactory frozen meat results. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

List two reasons for trimming the fat from meac that is to be 
frozen and stored for any length of time. 

(A) _ _ _ „ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

(B) 

List the qualities required of a good v/rapping material to 
be used for freezer storage. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(K) 

(I) 

List the general rules to be followed in preparing and wrapping 
meat cuts for freezer storage, 

(A) _ _ ; 

(B) 

(c) 

(D) 
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Assignment 
Sheet No, 15 

Covering 
Units 150-157 

WHOLESALE PURCHASXI«5, SELLING PRICES AND RECORD KEEPING 

Th« prof it to be realized from the retail meat department will 
qepend in great part on the individual's ability to purchase the proper 
types and grades of meat at the right prices. This purchase is . 
usually made from the wholesale supplier or packer. Larger firms have 
ouyers or agents whose duty it is to select and purchase for the depart­
ment. In the smaller operation the manager must develop the ability 
to buy wisely. 

After the purchase has been made, it must be processed and priced 
to meet competition and yield a profit. The department manager must 
be aware of the factors whicl- effect pricing and the methods he can 
employ to establish prices. 

The keeping of accurate and current records is a must if the de­
partment IS going to be successful. If efficiently kept the records 
can serve as a guide for purchasing, processing and pricing the meat 
products. Without them the manager is only "guessing" when he places 
an order or decides on a selling price. 

_ An understanding of purchasing, pricing, and record keeping 
techniques makes the retail meat cutter a greater asset to his employer 
His understanding and concern may eventually be a deciding factor on 
his promotion within the department or securing a position with another 
firm. 

. In this assignment you will have an opportunity to learn some 
techniques used in buying, setting selling prices and keeping records. 
Y^u should not assume that the NARGUS system is the only method avail­
able for setting prices and keeping records, but the techniques 
employed will have application in other systems. 

Assicynment; 

1. Read the references listed below. 
2. Complete the cutting test sample problem on page 4-a of 

Reference P. The method to use in computing the pounds-
per-hundred figures will be found on the back of the NARGUS 
Cutting Test Form. The sales value total should be $63.13 
rather than the $63.02 figure shown in the problem. 

3. Answer the questions below and turn in this assignment by 

References 

C. American Sheep Producers, Lamb Cutting and Merchandising 
Manual, chapters 16-21. 

D. NARGUS, Self-Service Meats, pp. 70-76. 
P. NARGUS, Meat Department System Manual, pp. 1-20. 
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Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

A retailer's buying problems are usually a result of the 
sales policies of his packer supplier. 

The retail meat manager should understand and take into 
consideration the problems of the packer when making whole­
sale meat purchases. 

If at all possible, the retailer should buy from the whole­
saler on a standing order basis. 

The retailer should make his wholesale purchases from the 
supplier with the lowest prices even though this may mean a 
frequent change from one company to another. 

Desirable lamb carcasses are available only a few months 
out of the year. 

Retailers have found that it is sometimes cheaper to make 
up carcasses from saddles when buying lanib. 

All lambs have 13 ribs.̂  

The theory behind handling two grades of meat is to satisfy 
both the quality trade and the price conscious trade. 

A retailer may purchase wholesale cuts as well as carcasses 
from the packer. 

By using the factor system to compute carcass costs and 
prices, the retailer has a much closer control over his 
operation. 

An efficient retĉ iler should concentrate on his department 
operation and not be concerned with the operating methods 
of his wholesale suppliers. 

The factor system of computing costs is more accurate for 
figuring small retail cuts than for larger wholesale cuts. 

There are standardized cutting test figures available which 
the retailer should use to figure the cost of retail cuts. 

There are times when a packer will promote the sale of 
trimmed lamb just to reduce his loss-

The use of percentages has proven to be a desirable pricing 
system for meat cuts. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

m 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

1 0 . 

T F 11. 

T F 

T F 

T F 

T F 

12. 

13. 

14. 

15. 
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T P 16, 

T P 17. 

T P 18. 

T P 19. 

\yhen the cost per package is computed and found to be 10<!, 
•»:he price of all packages should then be raised 10<:. 

rhe retail meat department manager will probably spend 
several hours a day on bookkeeping regardless of the 
pricing system used. 

Cutting tests should be made and records kept on both 
carcasses and wholesale carcass cuts purchased by the meat 
department. 

Once a cutting test has been made using a particular cutting 
method it is not necessary to make additional tests of the 
same method. 

T P 20. It is advisable to have cutting test results from the 
products of different packer suppliers. 

T P 21. Cutting tests on bacon and luncheon meats are not necessary 
because they will not vary from week to week. 

T P 22. There is little advantage to assigning responsibility for 
invoices to any particular individual in the meat department 

T P 23. A NARGUS Operational Summary form or similar form is of 
value only in a large multiple-unit operation. 

Completion 

Directions: Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The largest market for lambs is usually during the months of 
and . 

2. A lamb carcass which has been divided into two equal weight sad­
dles will have rib(s) left on the saddle. 

3. In actual practice, a retailer figuring prices on items will think 
and figure mainly in terms of price » 

4. When the lamb carcass is split to produce a 4-rib yoke, the long 
hind saddle will account for about of the total 
carcass weight. 

5. In order for a retailer to have a practical system of figuring 
prices, he must be able to use figures based upon his own 

methods. 

6. When computing the price relationship between carcasses and cuts, 
the retailer should remember that it is the cost of the 

that counts, not the cost of the . 

file:///yhen
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7, When utilizing the cost per package method of pricing the retailer 
needs figures on the dollar cost of operating the department and 
the number of • 

8, When pulling business away from a competitor, an attempt should be 
made to pull only the .__ business. 

9, Sales on which very little profit is made is estimated to be about 
• to _________ per cent of the retail meat business. 

10. Large volume sales is desired in a self-service department but it 
is of no value unless it is _____________ volume. 

11. Operating costs which do not vary with the volume of meats sold 
are generally considered to be . costs. 

12. Talcing an inventory of the meat in the department is usually done 
in two stepss (1) the meat in the , (2) the meat in 
the . 

13. When taking an inventory it is usually necessary to record only 
the _____________ of the product. 

14. When computing the value of the inventoried products, it should 
be done in terms of the cost rather than the 

or cost. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

_,_._̂ _̂  1. The best way for the retailer to insure the selection of 
the wholesale purchases he desires is to (A) visit the 
packers plant and make all selections himself; (B) accept 
and utilize the carcasses shipped by the packer? (C) place 
the order far enough in advance that the packer can do a 
good job of selection; (D) purchase, slaughter and process 
his own meat animals. 

2. The heaviest marketing of California lambs is made during 
the month of (A) March; (B) April; (C) May; (D) October. 

3. A 50-50 split lanib foresaddle costing 26<J per lbs., and a 
hindsaddle costing 58<: per lbs., will make up a carcass with 
a cost of (A) 84<:; (B) 42<:; (C) 32*; (D) 13*; per pound. 

^̂ _̂____̂  4. One of the better pricing methods being used in the meat 
department is (A) percentages; (B) cost per package; 
(C) cost per carcass; (D) factors. 

5. When the cost of operating the department for a week is 
$286.50 and there are 2150 packages sold during the week, the 
cost per package will be approximately (A) 8; (B) 10; (C) 13? 
(D) 15 cents. 



118 

—«-.«« 6. The use of pricing charts is not recommended because (A) 
(A) no allowanv is made for seasons of the year; 
(B) personnel i-.acorae confused when reading them; 
are devised by wholesalers and the markup is too small? 
(D) no two carcasses ever have the same cutout value. 

____ 7. Which one of the following is not a factor in setting the 
price level of meats in a community? (A) the department's 
variable operating costs; (B) the stores operating in the 
area; (C) the price customers are willing to pay. 

__.__ 8. Making the cutting test for a beef carcass by recording the 
data in terms of the wholesale cuts is advantageous because 
(A) it is easier to do; (B) there is less loss from shrink­
age; (C) the data is easier to compute; (D) data is then 
available for both wholesale cuts and the whole carcass. 

. _ _ 9. When summarizing the weeks business the difference between 
the sales value as computed on records should not differ 
from the cash register reading by more than (A) two to four; 
(B) eight to ten; (C) twelve to fifteen; (D) eighteen to 
twenty per cent. 

_^.„^_ 10. One of the ;reatest advantages to keeping accurate, current 
records (weekly is preferred) of the meat products purchased 
and sold is that they (A) discourage stealing; (B) make 
yearly summaries easier to compute; (C) are required for 
auditing; (D) can be used to detect trouble spots early. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List some things a retailer can do to get better service from 
his packer on wholesale purchases. 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

(G) . 

(H) . 
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2. List some reasons for iamb being a year around profitable meat, 

(A) 

(B) ^ 

(C) ^ 

(») 

(E) 

(F) 

3. Meat products which have the highest mark-up per package are those 
which: 

(A) 

(B) 

4. List some pricing policies which have been developed recently. 

(A) 

(B) 

(c) ; 

(D) 

5. List the values advocated by the NARGUS Meat Department System. 

(A) ' 

(B) . .. 

(C) 

(D) 
I - I I r ~ i I • I I I III • I I • I I - • I - i ~- — ~ '—"~" 

6. Two ':̂ ey f ea tures of the NARGUS sysicem are: 

(A) 

(B) ^ 
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• (A) 

1 ^̂̂  
1 ^̂̂  
1 ^̂̂  
H i (E) 
H (F) 

1'' ^̂̂  
• • ^^^ 
H i (I) 

7. List the steps for making a cutting test as outlined by the 
NARGUS system. 

* 

8. When the variation between cash register receipts and the computed 
cash value of the meat products is excessive, the source of 
trouble might be found by checking: 

(A) 

(B) " 

(C) 

(D) 

(E) 

m 
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Assignment 
Sheet No. 16 

Covering 
Units 158-161 

ADVERTISING, DISPLAYING, AND SELLING MEAT 

Being a skilled meat cutter is only part of the total job of 
merchandising meat. Before any profit can be realized, the meat must 
be sold to customers in such a manner that they will return. Sales­
manship then is another important responsibility of a meat cutter 
in a retail meat department. 

The successful selling of meat and meat products is a result 
of effective advertising through the use of outside agencies such 
as newspapers, radio, television or mail. In the store it involves 
window display, show cards and case displays. Whatever means are 
used to advertise, they must be accurate and "attention getting," 

The meat cutter must also remember that his personal appearance, 
habits, and knowledge and skill are advertisements for the meat 
department. This makes the individual not only a meat cutter but 
also a "display" and a salesman. 

In this unit you will have the opportunity to learn some of the 
techniques of selling, effective methods of advertising and the 
building and care of meat displays. 

Assignment; 

1. Read the references listed belov/. 
2. Answer the questions below and turn in this assignment 

by . . 

References: 

C. American Sheep Producers Council, Lamb Cutting and 
Merchandising Manual. Chapters 12 and 14. 

D. NARGUS, Self-service Meats, pp, 60-69, 77-95. 
I. Information Sheet No. 3. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F," 

T P 

T F 

1. 

2. 

There is little variation from store to store as to the 
type of meat and cuts of meat which sell most readily. 

There appears to be no single method of building a display 
that is superior to all others. 
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T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

3, 

4. 

8. 

9. 

T F 10. 

T F 11. 

12. 

13. 

14. 

T F 15. 

T F 16 

Late afternoon or evening shoppers should have as wide a. 
selection of meat cuts as the early morning shoppers. 

As a general rule, fast moving items should be placed 
first in the flov/ of traffic past the display case. 

Mixing rows of fast and slow moving products throughout 
the display case has been found to be successful. 

Uniformity and consistency in packaging meat items can 
contribute to the building of sales volume. 

There is little to be gained from the practice of making 
special cuts at a customer's request, and therefore this 
practice is not generally recommended for a self-service 
department. 

If code dating is used an effort should be made to inform 
the customer of correct interpretation. 

Customers of self-service meats are generally more aware 
of and make their purchase in terms of the total price of 
a package rather than the cost per pound of the cut. 

In a self-service meat department the continued and long 
time sales to a customer is usually more desired than the 
amount of profit to be made on a particular sale. 

Self-service has done little to increase the sale of lamb 
and veal cuts which are slow movers in a service type 
department. 

Packaging different kinds of ground beef together in the 
same package is not recommended. 

In a service meat department the cuts remaining on a tray 
after a sale should be rearranged to maintain eye appeal. 

In a service meat department the wrapping of meat purchases 
need not be concerned with meeting the eye appeal of the 
purchaser. 

It is recommended that every item available in the self-
service meat department be on display at all times. 

Brand name meat products have been found to be ,io better 
sellers than those with no brand. 

T F 17. There is no advantage to having more than one thermometer 
in the display case. 

T F 18. Cold air usually has a high moisture content. 
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T F 19. The type of lighting used above the display case can 
cause the fluctuation of temperatures in the case. 

T F 20. Fresh meats should be kept in an atmosphere of relatively 
high humidity. 

T F 21. Smoked and cooked meats should be kept in an atmosphere 
of relatively lo\f humidity. 

T F 22. Lighting of meat display cases is to be considered as an 
element of good salesmanship. 

T F 23. Self-service has done little to change the ways in which 
meats are sold. 

T F 24. Most customers know as much about the quality, care and 
preparation of meats as does the meat cutter. 

T F 25. When a customer is wrong the salesperson should tell them 
so, even though they insist they are right. 

T F 26. A clean appearance is probably more important for the meat 
cutter in a self-service department than in a service 
type. 

T F 27. Inaccuracy in weighing and pricing packages in a self-
service department is not as serious as in a service 
department. 

T F 28. Bad habits are noticed more than are good habits. 

T F 29. The meat cutter's selling ability, work habits, and 
personal cleanliness will probably have little effect 
on his promotions or raises. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The manager of a self-service meat department organizes the 
operation and the personnel for the purpose of 
sales. 

2. The self-service meat department displays its meat products, 
the equipment, and the . 

3. Homemakers usually plan their meals around the 
dish. 

4. Keeping displays simple helps to reduce 
and to the packages. 

5. Early morning shoppers are generally looking for meat items 
such as or . 
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6. Demand items should be placed close to profitable 
items. 

7. Shoppers who come to the store jiist before noon or evening 
meal are usually looking for meat items that are 
or 

8. 

9. 

10. 

11. 

A porterhouse steak is really just a large steak. 

The largest display of roast should be made at the 
of the week. 

Low temperatures in the display case will retard _ 
bloom and action. 

An excessive amount of juices in the display case and its 
packages is an indication that the temperature in the case 
is too 

of 

12. Fluorescent lights which are most popular for lighting the 
display case are either soft or a 
tint in color. 

13. One of the best means to control meat shrinkage due to loss of 
moisture is with uniform and appropriate ., 
control. 

14. There is less personal contact between the customer and the 
meat cutter in a type meat department than 
in a ^ type department. 

15. The proper wind-up to all transactions with customers should 
be a sincere _ _ _ _ _ _ . _ _ _ » • 

Multiple-Choice 

Directionss In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1, A good salesman for the self-service meat display is 
(A) the department manager? (B) the most experienced 
meat cutter; (C) the most inexperienced meat cutter; 
(D) each item in the case. 

2. Kany customers are of the opinion that the only reason 
a backing board is used on a package is to (A) absorb 
the meat juices; (B) hide the less attractive side of 
the cut; (C) give rigidity to the package? (D) add 
weight to the package. 
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Which one df the following is usually not the responsi­
bility of the individual assigned to display case 
supervision during rush hour: 
packages; (B) answer questions 
making purchases? (c) relocate 
(D) inform cutters and wrappers 
items, 

(A) re-wrap damaged 
and assist customers in 
items in the display; 
of fast and slow moving 

. 

4, When a variety of display techniques fail to move an 
item it is best to (A) reduce the price; (B) disguise 
it as a popular cut; (C) increase its prestige by 
raising the price; (D) change the cutting method. 

5. The term "hot spot" as used in the reading refers to 
(A) items under a spotlight; (B) the warmest temperature 
area of the display case; (C) the area in the display 
case from which items seem to sell the quickest; (D) 
the area in the display case where all of the spicy 
meat products are displayed. 

6. Apart from wages, one of the highest items of expense 
in the meat department is (A) wrapping materials; (B) 
meat shrinkage from loss of moisture; (C) making 
special cuts for customers; (D) spoilage because of 
high temperature. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List some basic approaches which have been used in display 
building. 

(A) 

(B) 

(C) 

(D) 

List some "silent salesman" ideas v/hich can be used to promote 
sales in the meat department. 

CA) 

(B) 

(C) 

(D) 



TT" wummmmmmm mmmm 

1 

126 

3. 

4. 

5. 

List some causes for poor air circulation and temperature 
control in the display case. 

(A) 

(B) 

(C) 

(D) 

Allowing temperatures in the display case to vary several 
degrees during the day may result in an increase in: 

(A) (B) (C) 

The formation of moisture beads on the inside of a transparent 
film package may be caused by changes in temperature. This may 
have resulted because the package was: 

(A) ' 

(B) 

(C) 

6. List some reasons for the discoloration of fresh lamb. 

(A) , ^ . 

(B) . ̂  

(C) ^ 

(D) : 

7. List the characteristics of a salesperson with whom most cus­
tomers like to be served. They are: 

(A) 

(B) 

(C) 

(D) 

(E) . 

(F) . 

(G) ._. 

(H) . 
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8. List some factors of personal cleanliness with which the 
salesperson in the meat department must be aware and practice 

(A) 

(B) 

(C) 

^ (D) 

^ (E) 

-. (F) 
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SELLING MEAT PRODUCTS 

The growth of self-service meat departments has changed the 
emphasis in selling meat products in the retail store. In the service 
type department there is the face-to-face contact with the customer 
on every sale. Whether or not the customer returns is dependent upon 
her satisfaction with the salesperson and the product she purchased. 
With the self-service type of department the return of the customer is 
more dependent upon her satisfaction with the product she purchases. 
plost sales are made without the customer or meat cutter seeing each 
other. This means that the packaged product and the way in which it 
is displayed must be the "salesman." In the service department the 
meat cutter can make suggestions for other purchases, but in self-
service the packi^ge and display must attract the customer's attention. 

The less personal selling emphasis of the self-service department 
does not mean that the meat cutter should be unconcerned with selling 
techniques. There is still frequent face-to-face contact with custo­
mers and there will be some customers who will desire special cuts. 
This face-to-face contact, although less frequent, is as important in 
self-service as in service selling. 

Whether you are "waiting on" the customer in a self-service or a 
service type department your mannerisms and techniques should be the 
same. In addition to being pleasant the salesperson must remember that 
only wholesome meats or other products are sold to customers. The 
average customer has a somewhat limited knowledge of meats and depends 
upon the salesperson to answer questions about the selection, prepara­
tion, and care of the purchase. 

In addition to selling only wholesome products and assisting with 
the purchase, the customer likes to be sein̂ ed by a salesperson who is: 

1. Courteous 
2. Cheerful and pleasant 
3. Takes an interest in them and their purchase 
4. Uses proper language 
5. Has no imfavorable habits 
6. Is clean 
7. Is willing to wait on them 
8. Is patient and considerate 

Being courteous means to be just plain nice to customers. Treat 
them as you would like people to treat you. Make them feel welcome 
and at ease. The salesperson jshould avoid arguments with customers? 
he can only lose, because one of the quickest ways to lose customers 
is to argue with them. 

Customers do not need any particular retailer; there are always 
others they can go to, but the retailer does need customers. 
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The successful meat salespersoii keeps his feelings to himself even 
though the customer is discourteous. Quick retorts, rude mannerisms, 
and facial expressions have no place in meat selling. Lost customers 
is the price of not being courteous. The salesperson should remember 
that all people are not alike. Some are sensitive, soma are not. 
Because the salesperson is unable to tell who is sensitive, fussy, 
peculiar, or unusual, and since he does not hct,ve any idea what makes 
them one way or the other, he should be courteous to all customers. 
Remember that a sincere "thank you" is an act of courtesy. It is the 
proper wind-up of all transactions. 

Using proper language is an important part of building customer 
acceptance. This does not mean that the salesperson must be a master 
of English, rather it means to avoid the use of slang, smart alecky 
remarks and wise cracks. Some customers don't mind but others do, and 
since there is no way of telling who objects, be on the safe side and 
always use proper language. No one objects to proper language. 

A clean appearance is a must in selling. This is especially true 
in the self-service department where the customer must often judge the 
meat cutter by his appearance since he may never have need or reason 
to talk to him. No one likes to buy food from a person whose appear­
ance is uninviting and they will hesitate about buying from the self-
service display when the people behind the counter are untidy. 
Customers do not come to the store to evaluate the meat cutter, but 
anything they see about the person that is not up to standards of 
cleanliness is quickly reflected in their purchases. The meat cutter 
may never know why he lost the customer. 

Personal cleanliness should include: (1) clean face and hands, 
(2) clean fingernails, (3) well groomed hair, (4) hair nets for women, 
and (5) a clean shave for the men. In addition, a spotless apron and 
uniform, clean shirt, and a tie are as much a part of proper selling 
as is a wholesome, attractive product. 

A cheerful and pleasant attitude is another trait customers like 
to find in salespeople. They are not one bit interested in how sales­
people feel or v/hy. They usually have troubles of their own. Harshly 
spoken words, short answers, and a sour face make few sales. 

Willingness to wait on customers means that they are more impor­
tant than any job you might be doing. Many self-service departments 
have installed a buzzer or bell for the customer to sound when they 
desire personal service. This call should be answered promptly. The 
job can wait but the customer won'tl A grumpy greeting, leaning on 
the counter, or a sloppy lazy-like posture are not indications of a 
willingness to wait on the customer. The real salesperson is alert 
and wide awake, and these characteristics impress customers of his 
willingness to be of service to them. 

Patience with customers also makes sales. The questions they 
ask or the requests they make are important to them and any indication 
of irritation or a "don't bother me" attitude on the part of the 
salesperson must be avoided. 
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Like all people, customers appreciate being recognized and to have 
the salesperson show an interest in their purchases and in them as 
individuals. In a self-service department this personal interest and 
recognition is more difficult, but a greeting or friendly nod to a 
steady customer does wonders. If a conscientious effort is made the 
number of familiar faces will increase. Your recognition of them also 
impresses the "first time" or "infrequent" customer of the friendliness 
of the department and may result in them becoming steady customers. 

Sales are also made when the customer finds she can place con­
fidence in the department from which she buys her meats. This is as 
true in the self-service as the service department. At no time should 
meats be misrepresented, packages inaccurately weighed or priced, or 
unwholesome products sold to the customer. When a mistake of this 
type occurs the customer will probably saiy nothing, but she has lost 
confidence and will likely take her trade elsewhere. 

Like the products that are on display, so is the equipment and 
personnel of the meat department. The personnel in the self-service 
department m.ust remember that although their contacts with customers 
are few they are on constant display while working. Bad habits seem 
to be more quickly noticed than good habits»•,..The personnel must 
remember that they and the equipment are in contact with food, and 
customers are extremely particular about their food. If a sales­
person runs his hands through his hair or across his face, uses a 
handkerchief improperly, spits or smokes while cutting or wrapping 
meat, don*t be surprised if the customer cancels his order or replaces 
the package in the display case and disappears, never to be seen again 
making meat purchases in that department. 

To do a top selling job the meat department personnel must observe 
all factors. You can be ever so pleasant and courteous but lax in 
the matter of clean appearance and the customer forgets how courteous 
you were. A meat salesperson is any person who waits on customers and 
the traits outlined in this information sheet apply to all regardless 
of position or title. It is entirely up to the individual to use or 
ijot to use these qualities. Persons who develop and practice these 
selling qualities will find meat selling more interesting and pleasant, 
more productive for sales, increased profits and very likely, promo­
tions and raises in pay. 

It takes no more time to do a proper meat selling job than it 
takes to merely "wait on" and "get rid of" customers. Proper selling 
can become a profitable habit. 
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VT 002 086 
Building Trades, A Course of Study Designed for Students in 
Building Trades Classes. 

Prater, Robert L. ^ and others 
Missouri Univ., Columbia. Dept. of Industrial Ediication 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - Jun63 
MF AVAILABLE IN VT-ERIC SET 120p. 

*STUDY GUIDES, *TRADE 
GRADE 11, GRADE 12, 

AND INDUSTRIAL EDUCATION, ^BUILDING TRADES, 

This guide is for student use in related instruction classes for the 
building trades job cluster covering carpentry, masonry, 
electricity, plumbing, plastering, and painting. It was developed by 
a committee and research assistants. Of the 46 assignment sheets 
24 are on carpentry. Representative titles are (1) Essential 
Preparation for Building a House, (2) Principles and Methods of 
Framing for Floors, (3) Principles of Partitions Construction, (U) 
Special Roof Framing Problems, (5) Interior Trim and Finish, 
(6) Mixing, Pouring, and Finishing Concrete, (7) Fundamentals of 
Electrical V/ork, (8) Layout and Installation of House Sewers and 
Drains, (9) Applying Plaster, and (10) Application of Paint and Wall 
Coverings. Each assignmen^ gives introduction, assignment, 
reference, and questions. Instructors should be vocationally 
competent, and students should be juniors with, proper prerequisites. 
The suggested time allotment is 180 days. An analysis of the skills 
and knowledge for each of the major areas and a reference 
bibliography are included. An instructor's guide (VT 002 087) is 
available for 50 cents. This document is available for $1.50 from 
Industrial Education, 103 Industrial Education Building, University 
of Missouri, Columbia, Missouri 65201. (EM) 



1 

U S DEPARIM5HI OF HEAIIH, EOUCAIION & WEIEARE 
OFFICE OF EDUCAIIOH 

UJT 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTIY AS RECEIVED FROM IHE 
PERSON OR ORGANIZATION ORIGINAIING I I POINTS OF VIEW OR OPINIONS 
STATED DO HOT HECESSARIIY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY 

BUILDING TRADES 

A Course of Study 

Designed for 

Students in Building Trades Classes « 

1 

O 
o 
k 

Issued by 

Department of Lndustrial Education 
College of Education 

University of Missouri 
Columbia, Missouri 

In Cooperation with 

Industrial Education Section 
State Department cf Education 

Jefiferson City, Missouri 

m 

m 

m 



KI 
,,.i!mi!fmmmiivw..JMm.i!.mMmm^yiMmmiiMi..M mi. mis^>imiuuL.MlmMUl^l.il^MmmnmAmn i 11 im 

t''tmm.mrx!3pmvi'-ji'j^^> • 

MEMORANDUM 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio if3212 

FROM: (Person) James B. Karnes (Agency) Univ. of Mo. a t Columbia 

(Address) 103 Indus tr ia l Education Bui lding, Columbia, Mo 

DATE: 

RE: 

Ortnher, ,19. 1967 

(Author, Tit le , Publisher, Date) Indus. Ed. Dept . , Univ. o f Mo. a t Columbia] 

BUILDING TRADES, coopera t ive ly with Indus. Educ. Dept. (U. of Mo. 

a t Columbia) and Mo. S t a t e Dept. of Ed. (1963) 

Supplementary Information on Instructional Material 

Provide information below which is not included in the publication. Mark N/A in 
each blank for which information i s not available or not applicable. Mark P 
when information i s included in the publication* See reverse side for further 
instructions. 

(1) Source of Available Copies: 
Agency I n d u s t r i a l Education Dept . , Univ. of Mo. a t Columbia 
Address 103 Indus tr ia l Education Bui lding 
Limitation on Available Copies cmantitv Price/Unit $1 50 

(quantity prices) same 
i n s t r u c t o r ' s guide $ .50 

(2) Means Used to Develop Material: 
Development Group Development Committee and Research A s s i s t a n t s 
Level of Group s t a t e 
Method of Design, Testing, and Trial Subject matter s p e c i a l i s t and 

teacher educators . F i e l d t e s t e d . 

(3) Utilization of Materials 
Appropriate School Setting High school , pos t H . S . , area v o c . • 
Type of Programpreparatory vocat iona l i n d u s t r i a l education programs 
Occupational Focus job c l u s t e r covering various phases of b u i l d i n g trades 
Geographic Adaptability United S t a t e s 
Uses of Material study guide for r e l a t e d i n s t r u c t i o n on a group bases 
Users of Material student guiding c l a s s d i scuss ion! 

(k) Requirements for Using Material: 
Teacher Competency competent voca t iona l i n s t r u c t o r 
Student Selection Criteria jun ior in high school with proper p r e -

• " ' " '• •! I i | I ] I " ' — . — — n i l I I I I I I 1 . I 

Time Allotment 180 day's 
r e q u i s i t e s 

Supplemental Media — 
Necessary _ j ^ ) ^̂ ^̂ ^̂  ^^^^^ 
Desirable X 

Describe 

Source (agency) (see a t tached l i s t 
(address) 



tUJUWNW^MiJlJtlJiWWPiliiiWWPWIIIIilWiiiWiPPPW^ iPliPIPilllllPPPIiBWPWiWIiP'R''''" 

BASIC REPERi:JNCES USED III BUILDING TRADES COURSE OP STUDY 

Listed belov/ are the basic references used in the course of study for 
Building Trades. The alphabetical designation for each reference re­
mains the same throughout this course of study-

A. Concrete Form Construction/ Delmar Publishers, Inc./ Albany/ 
New York/ $1.75* ' Area 1*** (1)** 

B. Dalzell/ J. Ralph and Townsend/ Gilbert/ Masonry Simplified/ 
Volume 1, American Technical Society, Chicago/ 1956, $5«75* 

Area 2 (2) 

C. Dalzell/ J. Ralph and Townsend/ Gilbert/ Ma senary Simplified/ 
Volume 11/ American Technical Society/ Chicago, 1957 (3) 

Area 2 

D. Durbahn, Ualter E., Fundamentals of Carpentry, Volume I, American 
Technical Society, Chicago, 1931, $4.75* Area 1 (10) 

E. Durbahn, Walter E., Fundaro.entals of Carpenty, Volume 11, American 
Technical Society, Chicago/ 1956, $4.75* Area 1 (12) 

NOTE TO INSTRUCTOR: See Addendum Sheet/ next page, for nev/ 1963 
revision of Fundamentals of Carpenty, Volume II. 

F. Graham, Kennard C , Interior Electrical Wiring> Part 1, Residen­
tial (6th Edition), American Technical Society, Chicago/ 1961 
$4.75* Area 3 (3) 

G. Jarvis, John, Painting and Decorating Encyclopedia, Goodheart-
Willcox Company, Chicago, 1957, $4.09 Area 6 (3) 

H. Matthias, A. j.. Smith, Esles, Sr., and Vclland/ Robert J-, How 
to Design and Install Plumbing (4th Edition)/ American Technical 
Society/ Chicago, 1960, $4.95* Area 4 (7) 

J. Mix, Floyd and Ciroui, Ernest H., Practical Carpenty, Goodheart-
Willcox Company, Chicago 5, Illinois, 1963/ ;?3.75 

Area 2 1(14) 

K. Portland Cement Association/ Cement Mason's Manual/ 33 West Grand 
Avenue, Chicago 10, Illinois, 1960, Free Area 2 (1) 

L. Portland Cement Association, Laying Concrete Block, 33 West Grand 
Avenue, Chicago 10, Illinois, 1954, Free Area 2 (1) 

M. U. S. Department of Labor, Occupational Outlook Handbook/ 
Government Printing Office.f Washington/ D. C , 1961 Edition* 
$4.50 Area 4,3/6,1 (5) 

* Subject to school discount 
** Frequency of use in assignments 
*** Area where used: 1—Carpentry Area; 2—^Masonry and Concrete 

Area; 3—Electrical Construction Area? 4—Plumbing and Pipe-
fitting Area; 5—Plastering Area; 6—Painting and Decorating 
Area 
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FOREWORD 

This student's manual is designed to serve as a guide in 
providing related instruction in the Building Trades. It is 
designed to cover six areas most generally found in Building 
Trades programs. 

A number of individuals were consulted in the perparation 
of this material. Special credit is due Mr. Roland W. Best, 
Instructor in Building Trades, Hickman High School, Coliambia, 
Missouri, and Mr. Ray Walsh, Chairman of Practical Arts and 
Vocational Education, Hickman High School, Columbia, Missouri. 

Much credit is due Dr. H. Pat Wardlaw, Assistant Com­
missioner and Director of Vocational Education; Mr. Merton C. 
Wheeler, Director of Industrial Education; and other staff 
members of the Department of Education for their efforts in 
developing the Industrial Education Curriculum Series of which 
this study is a part. 

We wish to acknov/ledge our indebtedness to Dr. H. H„ London, 
Professor of Industrial Education, University of Missouri, for 
the direction and administration of the curriculum materials 
laboratory in which this material was prepared, and to Mr. James 
B. Karnes, Instructor in Industrial Education, who supervised 
the preparation of this manual and edited the manuscript. This 
manual was prepared by Dr. Robert L. Prater, formerly Research 
Assistant in Industrial Education, and Mr. Richard E. Ginther, 
Mr. Donald E. Maurer, and Mr. Robert J. Spinti, all Research 
Assistants in Industrial Education at the University of Missouri. 

HUBERT WHEELER 

Commissioner of Education 
State Department of Education 

June, 1963 
500 

October, 1965 
500 (Reprint) 
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Installation • • • • . . . . . • • » • 46 
NO. 22 — Exterior Trim and Finish 40 
NO. 23 — Interior Trim and Finish 50 
No. 24 — Calculations and Procedures for Stairway 

Construction • • • . • • . . . • 52 

MASONRY AND CONCRETE ( AREA 2) 

Analysis of Masonry and Concrete 54 

Assignment Sheets: 

No. 1 — Types and Designs of Footings and Foundations. . . 57 
NO. 2 — Types, Properties, and Uses of Lime and Mortar • • 59 
No. 3 — Mixing, Pouring, and Finishing Concrete 61 
No. 4 —- Building with Concrete Block 63 
No. 5 -- Building with Bricks 65 
No. 6 — Wall ana Partition Construction. • • . . 67 
No. 7 — Chimney and Fireplace Design and Cons^tructlon. • • 69 
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JStJECOZSlCAL CONSTRUCTION (AREA 3) 

Analysis of Electrical Construction 

Assignment Sheets: 

NO, 1 —- Fundamentals of Electrical Work- • . « , 
Information Sheet No, i — Hazards of Electricity. 
No. 2 — Electrical Wiring Practices , 
No» 3 — Special Proble'̂ .s for Electricians. . . . 

PLUMBING AND PIPEFITTING (AREA 4) 

Analysis of Plumbing and Pipefitting . • 

Assignment Sheetss 

No. 1 —. An Introduction to the Plumbing and Pipefitting 
xracie . « . « « « . . « e » o . * o a « . « * * 

No. 2 — Types and Functions of Sewage Disposal Systems . 
No. 3 — Layout and Installation of House Sewers and 

Drains • v..-
No. 4 — Tools and Materials Used in House Sewer and 

Drain Construction • » • « • •« 
No. 5 — Installation of Soil and Waste Pipe. • . . , . . 
No- 6 — Layout and Installation of the Water Distribution 

Systems « « 
No. 7 — Selection and Installation of Plumbing.Fixtures. 

PLASTERING (AREA 5) 

Analysis of Plastering o . . . 

Assignment Sheets: 

No. 1 — Application of the Plastering Base *> 
No. 2 — Applying Plaster 

71 

75 
77 
80 
82 

84 

87 
89 

92 

96 
98 

100 

PAINTING AND DECORATING (AREA 6) 

Analysis of Painting and Decorating. 

Assignment Sheets: 

102 
104 

106 

Eo. 1 -

No. 2 -
No. 3 -

- Tools, Equipment, Material Selection, and 
Surface Preparation 

- Application of Paint and Wall Coverings. , 
- Interior Finishing and Cost Estimation . . 

110 
113 
116 
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INTRODUCTION 

©lis BUILDING TRADES manual has been designed as an aid in guiding 
the student's learning. In preparing this material, it has been as­
sumed that job skills and procedures will be learned by the student 
through the actual construction of a house or some similar building 
under the direction of a competent instructor. The technical and re­
lated information that is necessary to know in order to carry out the 
constinaction project is to be given through the use of this manual and 
whatever other techniques the teacher may indicate is desirable. 

The course of study is divided into the following six trade 
areass (1) carpentry, (2) masonry and concrete, (3) electrical con-
structiori? (4) pluinbing and pipefitting, (5) plastering, and (6) 
painting and decorating. Each of these areas is furnxŝ hed with a 
complete analysis of the trade and a series of assignments. 

The analysis is a systematic breakdown and listing of the in­
struction units that a craftsman of that particular trade must know to 
properly perform his work. JPhe left hand column contains a list of 
the manipulative skills the student must be able to perform and with 
which he will become familiar through the practical activities experi­
enced in the construction of the house. The right hand column contains 
the related information topics. These will be taught through the as­
signments in this manual. The center column of numbers in the analysis 
denotes the assignment where that particular element will be covered. 
Each assignment is also cross-keyed to the analysis indicated by the 
numbers found under the heading "Covering Units" in the upper right 
hand corner of each assignment. 

Each assignment has an introduction, a reading assignment, and 
a series of questions covering the readings. The introduction is to 
tell the student specifically what he is to do and to convey the 
importance of the material to be covered. The reading assignment is 
keyed by letter to the Basic Reference List which is found in the 
front of the student's manual. The questions on the assignment sheets 
serve twc major purposes: (1) to guide the student to the important 
aspects of the reading assignment, and (2) to form a basis or outline 
for classroom discussions. 

Assignment Sheet No. 1 of the carpentry unit (the first assignment 
that the student will do) is to introduce the student to the over-all 
scope of the building trades. This assignment deals, in a generalized 
manner, with such topics ass what the building trades are; where the 
workers are eii^loyed; training and other requirements; the employment 
outlook; earnings and working conditions; and where to obtain more de**? 
tailed information. Each of the six trade areas will have additional 
information as part of the first assignment for each area, dealing 
specifically with application to the particular trade being studied. 
It is hoped that the student will be able to make a firm and knowledge­
able occupational choice through the experiens of the classwork and 
the occupational information in the student assignments. 

The instructor will make assignments in addition to those found 
in the student's manual. He will also supplement them with lectures, 
discussions, field trips, movies, slides, film strips, outside speakers, 
etc. The building trades student can look forward to a year of inter­
esting and profitable experiences. 
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BASIC REFERENCES USED IN BUIIDING TRADES COURSE OF STUDY 

Listed below are the basic references used in the course of study for 
Building Trades. The alphabetical designation for each reference re­
mains the same throughout this course of study. 

A. Concrete Form Construction# Delmar Publishers, Inc.# Albany# 
New YDrk, $1.75* Area 1*** (1)** 

B. Dalzell, .7. Ralph and TOwnsend# Gilbert/ Masonry Simplified/ 
Volume 1/ American Technical Society/ Chicago, 1956/ $5.75* 

Area 2 (2) 

C. Dalzell/ J. Ralph and Townsend/ Gilbert, Mnsonry Simplified/ 
Volume II, American Technical Society/ Chicago/ 1957 (3) 

Area 2 

D. Durbahn/ Walter E./ Fundamentals of Carpentry, Volume 1/ American 
Technical Society/ Chicago/ 1951, $4.75* Area 1 (10) 

E. Durbahn/ Walter E./ Fundamentals of Carpentv/ Volume 11/ American 
Technical Society, Chicago, 1956, $4.75* Area 1 (12) 

NOTE TO INSTRUCTOR: See Addendum Sheet/ next page/ for new 1963 
revision of Fundamentals of Carpentv# Volume II. 

F. Graham/ Kennard C./ Interior Electrical X'Tiring/ Part 1, Residen­
tial (6th Edition), American Technical Society/ Chicago/ 1961 
$4.75* Area 3 (3) 

G. Jarvis/ John/ Painting and Decorating Encyclopedia, Goodheart-
Willcox Company/ Chicago/ 1957/ $4.09 Area 6 (3) 

H. Matthias/ A. j./ Smith/ EsleS/ Sr./ and Volland/ Robert J./ How 
to Design and Install Plumbing (4th Edition)/ American Technical 
Society/ Chicago/ 1960/ $4.95* Area 4 (7) 

J. MiX/ Floyd and Ciroui/ Ernest H./ Practical CarpentV/ Goodheart-
Willcox Company/ Chicago 5/ Illinois/ 1963/ $3.75 

Area 2 1(14) 

K. Portland Cement Association/ Cement Mason's ^lanual, 33 West Grand 
Avenue/ Chicago 10, Illinois/ 1960, Free Area 2 (1) 

L. Portland Cement Association/ Laving Concrete Block, 33 West Grand 
Avenue, Chicago 10, Illinois, 1954, Free Area 2 (1) 

M. U. S. Department of Labor, Occupational Outlook Handbook, 
Government Printing Office, Washington, D. C , 1961 Edition* 
$4.50 Area 4,3,6,1 (5) 

* Subject to school discount 
** Frequency of use in assignments 
*** Area where used: 1—Carpentry Area? 2—Masonry and Concrete 

Area; 3—^Electrical Construction Area; 4—Plumbing and Pipe-
fitting Area; 5—Plastering Area; 6—Painting and Decorating 
Area 
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N. Van Den Branden* Felicien and KncwleS/ Mark/ Plastering Skill 
and Practice# American Technical Society/ Chicago/ 1953/ $5.95* 

Area 5 (2) 

ADDENDUM SHEET 

Sinca all assignment sheets are keyed to 1956 revision/ Fundamentals 
of Carpentry* Volume II; when using the 1963 edition of this refer­
ence/ the assignment sheets should have the f xlov/ing page changess 

Assignment Sheet No. 5, 1963 Ed. pp. (12-33 
Questions 1/2/3/ and 4 are not answered in 

Assignment Sheet No. 12/ 1963 Edition 

Assignment Sheet No. 13/ 1963 Edition 

Assignment Sheet No. 14/ 1963 Edition 

Assignment Sheet No. 16/ 1963 Edition 

Assignment Sheet No. 17/ 1963 Edition 

Assignment Sheet No. 18/ 1963 Edition 

Assignment Sheet No. 19/ 1963 Edition 

Assignment Sheet No. 20/ 1963 Edition 

Assignment Sheet No. 21/ 1963 Edition 

Assignment Sheet No. 22/ 1963 Edition 

Assignment Sheet No. 24/ 1963 Edition 

pp. 

pp. 

pp. 

pp. 

pp. 

pp. 

pp. 

pp. 

pp. 

pp. 

pp. 

(47-56) 
1963 Edition 

116-123) 

123-129) 

102-111) 

158-165) 

12-14) 

176-189) 

190-228) 

228-247) 

358-379) 

266-297) 

386-404) 
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ANALYSIS OF CARPENTRY 

JOB TRAINING: What the 
Worker Should Be Able to Do 

I Assign.! 
I NO. ' 

RELATED INPORMATimt What 
the Worker Should Know 

breduction 

Types of work done by 
building tradesmen. 
En^loyment opportunities 
and working conditions 

Introduc 

• 

tion to Carpentrv 

2 

2 

2 
2 

3. 

4. 

5. 
6. 

Amount and t3̂ pe of 
training needed by 
carpenter 
Effects of technological 
developments on demand 
for carpenters 
Apprenticeship program 
Carpentry unions 

9. 

10. 
11. 
12. 

13. 

14. 

15, 

16. 

Buildinq Prep^r; 

Read local building codes 

Read local zoning laws 
Read a legal contract 
Select location of 
building 
Lay out building lines 

Establish grade levels 

Erect batter boards 

Locate and mark exca­
vation lines 

c3tions and Preliminaries 

3 

3 
3 

3 
3 
5 

5 

5 

5 

5 

7. 

8. 
9. 

10. 
11. 
12. 

13. 

14. 

15. 

16. 

Factors to consider in 
selecting sites and 
locating homes 
Types of houses 
Content and purpose of 
building codes 
Types of public services 
Sources of legal advice 
Items to consider in 
locating a building 
Significance of building 
lines 
Methods and instruments 
used in staking out 
buildings 
Kinds and uses of batter 
boards 
Methods and precautions 
of excavation work 

Concrete and Concrete Forms 

17. Mix concrete 

18. Form and anchor rein­
forcing steel 

17. Standard concrete 
mixtiires and their uses 

18. Cement and its uses 
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JOB TRAINING J Wiat the 
Worker Shanlv? ̂ ^ Able to Do 

19• Construct straight foun­
dation segments 

20. Plumbr level, and brace 
forms 

21. Construct and insert 
opening, offsets and 
irregularities 

22. Set shoring and braces 
23. Build forms for steps 

and stairs 
24. Insert spreaders and 

wire ties 

25. Remove forms from 
concrete 

34, 

35. 

36. 

39 

RELATED INFORMATION: What 
the Worker Should Know 

19. Materials used for forms 
and their relative 
advantages 

20. Methods of constructing 
foundation forms 

21. Details of form con­
struction 

22. Methods of bracing forms 
23. Characteristics and uses 

of metal forms 
24. Treatment of forms to 

decrease warping and 
swelling 

25. Precaustions in removing 
forms 

26. Method of calculating 
board feet 

29. 

30. 

31. 

33. 

-

Blueprint Readina 

• 

Calculate distances 
from drawings 
Locate walls and open­
ings from drawings 
Ass^nble milled 
materials 

Follow specifications 
in construction 

8 

8 
8 

8 

8 

8 

8 

27. 

28. 
29. 

. 

30. 

31. 

32. 

33. 

Types of architectural 
drawings 
Purpose of blueprints 
Principles of drawing 
to scale 
Types of lines and 
symbols 
Factdrs to consider when 
interpreting details 
Principles to follow in 
reading and interpreting 
floor plans 
Purpose of specifications 
and their interpretation 

Insulating and Dampproofing 

Adapt framing to receive 
insulation 
Install building paper 

Install various types 
of insulation 

Install weatherstrip-
ping 

34. Types and composition of 
insulation materials 

35. Uses and comparative 
values of insulation 
materials 

36. Procedures for installing 
insulation 

37. Vapor barrier conden­
sation zones 

38. Attic ventilator re­
quirements 

39. Types of weatherstripping 

40. Method of protecting 
insulation from dan^mess 
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^ 
JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign*! 
No. 

RELATED INFORMATION: What 
the Worker Should Know 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50, 

54, 

55 

56. 

57, 

58. 
59 

Scaffolding 

Saw to a line with cross­
cut or rip-saw 

Drive, set and draw nails 

Construct upright 
outrigger scaffolds 
Construct and use sus­
pended scaffolds 
Assenible cantilever 
scaffolds 
Assemble permanent 
scaffold units 
Construct and hang 
bracket scaffold 
Construct window 
bracket scaffold 
Construct framed porta­
ble (supported) scaffold 
for high work on in­
teriors 
Construct saw horse* 
trestlep and miter box 

Surface stock to thick­
ness 
Select luiaber for 
specific parts 
Scale lumber 

9 

16 

16 

16 

17 

11 

11 

11 

11 

11 

41. Uses and types of hand­
saws 

42. Sizes and uses of common 
nails 

43. Types and uses of 
scaffolds 

44. Advantages and limi­
tations of scaffolds 

49. Details of framed porta­
ble scaffolds 

50. Types# uses, and con­
struction procedures of 
horses, vices, benches, 
ladders, etc. 

51. General safety rules and 
practices 

52. Sources of lumber, 
characteristics and kinds 
of wood 

53. Methods of seasoning 
lumber 

54. Classification of lumber 

55. Grading of lumber 

56. Commercial sizes of 
.lumber 

Framing of Floor/ Ceiling and Wall 

Splice and join joists, 
beams and girders 
Trim or pare with chisel 
Cut and place joists, 
beams and headers 

10 

4 
10 

57. Joints and splices used 
in framing 

58. Types and uses of chisels 
59. Methods of assembling 

joists 
60. Care and selection of 

carpentry tools 
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^fTOB TRAININGS What the 
,t̂ or1̂ er Shoulr̂  RP A-HTP* <-n no 

61. 

62. 

64. 

65. 

66. 

67. 
1 

68. 

69. 

70. 

71. 

72. 

73. 
74. 

75. 

76. 
77. 
78. 

79. 

80. 

81. 

82. 

83. 

Sharpen saws 

Sharpen tools, such as 
chisels, planes, bits, 
etc. 

Lay out square cuts, 
bevels, chamfers, tapers 
and miters 
Measure and divide spaces 
with rule, square, scale, 
etc. 
Lay out sills and 
girders for joists and 
headers 
Frame around wells and 
openings in floors and 
ceilings 
Frame unsupported corners 
and landings 
Cut studs and build 
corner studs 
Lay off plates for studs 

Double plates; double 
studs at openings 
Frame openings in walls 

Truss over wide openings 
Raise, plumb and brace 
walls 
Lay out and frame 
porches 
Frame bay windows 
Frame dormer windows 
Lay out and frame 
trussed partitions 
Adapt framing to receive 
plumbing, wiring, 
plastering, tiling, and 
heating 
Locate and bore holes? 
set and grout sills 
Lay and level joists 

Brace and bridge 
joists 
Lay and high-joint sub-
flooring 

Assign. 
No. 

4 

4 

4 

4 

4 

10 

12 

12 

12 

12 

12 

14 

13 

12 

12 

12 

12 

RELATED INFORMATION: What 
the 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

69. 

70. 

72. 

74. 

78. 

79. 

80. 

81. 

82. 

83. 

Worker Should Know 

Types and sizes of saw 
files 
Care and use of oilstones 
abrasives, grinding 
wheels, and files 
Types and uses of porta­
ble power tools 
Types and uses of layout 
tools 

Types and uses of 
measuring tools 

Comparison of balloon, 
braced, and western 
types of framing 
Details of wall framing 

fc 

Methods of constructing 
corner posts 
Purpose and types of 
plates and studding 

Methods of framing wall 
openings 

Methods of nailing walls 

Principles of partition 
construction 
Special framing problems 
related to plastering, 
plumbing, tiling, heat­
ing, and fire hazards 
Importance of properly 
set sills 
Methods of assembling 
joists 
Purpose and methods of 
bridging between joists 
Methods of laying sub-
flooring 
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Assign RELAl̂ fiD INFORMATION: What 
the worker Should Know 

84« 

86, 

87. 

88. 

89. 

90. 

91. 

92, 
93. 

94. 

95. 

p6. 

97. 
?>> 

Pyf<,iW?ff,iO;g.,R9ofs 

Lay off plate and ridge 
to receive rafters 

Read and interpret s t^e l 
stjuare tables 

Lay of f and cut common 
raf ters 
Lay off and cut jack 
rafters 
Lay off and c^t hip 
and valley rafters 
Lay off and cut 
"cripple" jack rafters 
Raise and align rafters 

Frame rpof openings 
Frame flat roof 

Frame lookout or 
overhang 
Frame unequal pitch 
intersections 

Brace rafters and 
ceiling joists 
Frame gambrel roof 

18 

18 

18 

19 

19 

19 

18 

18 

20 

20 

20 

84. Types of rafters and 
their relations 

85. Definition of terms 
peculiar to roof framing 

86. Interpretation and use 
of tables and scales on 
steel squares 

87. Methods of laying off 
common rafters 

88. Methods of laying off 
jack rafters 

89. Methods of laying off 
hip and valley rafters 

91. Relationship of span and 
run# rise* and pitch 

93* lyp^s and characteristics 
of roofs • 

94. Construction of overhang, 
eiaves/ and gutters 

95. Requirements.and calcu­
lations for different 
pitches 

96. Construction and use of 
roof trusses and braces 

98. 

99. 

100. 

101. 

102. 

103. 

104. 

Cut and nail sheathing 
and lath 
Apply wooden shingles 
on straight runs 
Apply rooled con^xjsition 
roofing 
Apply valley tin, 
flashing, and ridge 
rolls 
Install gutters 

Shingle valleys and 
curved surfaces 
Repair wooden shingle 
roof 

Roofina 

22 

22 

22 

22 

22 

22 

22 

98. 

99. 

100. 

101. 

102. 

103. 

104. 

Kinds of roofing ma­
terials and advantages 
Relative costs of roofing 
materials 
Procedures of applying 
roofing 
Methods of flashing 
chimneys and dormers 

Principles of gutter con­
struction 
Techniques of finishing 
hips, valleys, and ridges 
Procedures for calculat­
ing roofing areas and 
costs 
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^JOB TRAINING: What the 
Worker Should Be Able to Do 

RELATED INFORMATION: What 
the Worker Should Know 

105. Apply processed coî po-
sition# asbestos, sheet 
metal/ and tile roofing 

106. Trim open cornice 
107. F-.,.ish gable cornice 
108. Cut, fit and nail 

crown and bed molding 
109. Trim box or closed 

cornice 
110. Rake crown molding 

105. Comparison of methods 
used in applying various 
roof coverings 

106. Kinds of cornices 
107. Cornice construction 
108. Types of cornice ma­

terials 
109. Relative costs of 

cornices 
110. Lay out for raking mold­

ing 

111. 

112. 

113. 

114. 

115. 

116. 

117. 

118. 

Exterior Wall Covering 

Apply sheating hori­
zontally 
Apply sheathing dia­
gonally 
Cut and butt siding 
against outside trim 
Shingle outside wall 

Apply building paper 

Cut and apply asbestos 
and other types of manu­
factured wall coverings 
Cut and nail corner 
boards 

Apply base and water 
table 

22 

22 

22 

22 

22 

22 

22 

22 

111 . 

112. 

113. 

114. 

115. 

116. 

117. 

118. 

Comparison of siding 
materials 
Comparison of horizontal 
and diagonal sheathing 
Comparison of methods of 
applying siding 
Types of shingles used 
for siding 
Kinds and uses of 
building paper 
Methods of applying 
processed siding 

Practices in the con­
struction of corner 
boards 
Purpose and construction 
of water tables, belts, 
and courses 

119. 

120. 

121. 

Exterior Door and Window Finish 

122. 

Determine size of 
frame from door and 
window schedule 
Construct simple 
window frames for 
double-hung check-rail 
sash 
Cut and apply outside 
casings, headers, mul-
lions,and brick mold 
to frames 
Set window frames 

21 

21 

21 

21 

119. Types of door and window 
frames and their relative 
advantages 

120. Details of window frame 
construction 

121. Terms peculiar to 
windows and doors 

122. Methods of setting 
window frames 
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•̂ OB TRAINING: What the 
Korker Should Be Able to Do 

Assign 
No. 

RELATED INFORMATION: What 
the Worker Should Know 

123. Assemble milled door 
and window frames 

124. Flash caps over doors 
and windows 

125. Construct window screens 
126. Construct door frame 

with rabbeted jamb 

21 

21 

123. Kinds of milled window 
frames 

126. Details of outside door 
frame construction 

127. 

128. 

129. 

130. 

131. 

132. 

Interior Ceiling and Wall Coverings 

Hang shiplap on 
ceilings 

Cut and nail shiplap or 
lath on interior walls 
Cut and apply panel . 

Set grounds for trim on 
plastered walls 
Apply commercial wall 
boards on ceiling, 
using ceiling jack 
Cut and nail commercial 
wall boards 

23 

23 

23 

23 

127. 

128. 

129. 

131. 

Characteristics and 
advantages of the differ­
ent materials for 
covering interior walls 
and ceiling 
Specifications of lumber 

Types of plywood panels 
and methods of joining 
panels 

Application procedures 
for wall and ceiling ma­
terials 

133. 

134. 

135. 

136. 

137. 

138. 

Lay finish flooring 
with butt joints 

Find 

Lay end-matched flooring 

Draw and nail crooked 
pieces of flooring 

Dodge joints system­
atically on long runs 
of flooring 
Lay block flooring 

Lay flooring over 
building paper 

.sh Flooring 

23 

23 

23 

23 

23 

23 

133. 

134. 

135. 

136. 

137; 

138. 

Kinds of finish floors 
and special floor 
coverings 
Methbds of nailing 
flooring 
Types of jacks for 
drawing and nailing 
crooked pieces of 
flooring 
Standard grades and 
sizes of flooring 

Effects of moisture on 
flooring and how to 
minimaze them 
Methods of insulating 
floors 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign.! RELATED INFORMATION: What 
NO. I the Worker Should Know 

Interior Trim and Finishes 

139. 

140. 

141. 

142. 

143. 

144. 

145, 

146. 

147. 

149. 

151. 

152. 

i53. 

154. 

i55. 
• 

i5c. 

£57. 

158. 

159. 

160. 

Pit and hang window 
sash 
Pit and hang doors 

Install double-acting 
door 
Set inside door frames 

Case door and window 
openings 
Install inside and 
outside door locks 
Fasten with screws and 
bolts 
Countersink screw and 
bolt heads 
I n s t a l l hardware on 
v/indows, doors* and 
cabinets 

Pit and install 
thresholds 

Finish outside and 
inside curves 
Cut# fit# and nail 
baseboards and base shoe 
Cut and nail picture 
mold 
Trim interior cornice 
and ceiling beams 
Apply wainscoting and 
wainscot cap mold 
Assemble milled cabinets 
and built-in fixtures 
Prepare surfaces/ for 
application of stain* 
fillers* shellac* 
varnish* lacquer* enamel 
and paint 
Kerf trim for bending 
around curved surfaces 

Miter crown or spring 
molding 
Cope crown or spring 
molding 

23 

23 

23 

21 

21 

21 

21 

21 

21 

9 

9 

9 

21 
21 

21 
21 

23 

23 

23 

23 

23 

23 

139. 

140. 

141. 

142. 

143. 

144. 

145. 

146. 

147. 

148. 
149. 

150. 
151. 

152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 

Methods of fitting and 
hanging sash 
Methods of fitting and 
hanging doors 
Stock sizes and styles 
of doors and windows 
Methods of setting door 
jambs 
Procedures for installing 
door and window casings 
Types of door locks and 
procedures for installing 
Specifications and uses 
of bolts and screws 
Kinds of finishing hard;r 
ware 
Types* sizes and locatior 
of hinges* pulls* and 
latches 
Types of casings 
Types of thresholds and 
methods of installing 

Types of millwork 
Methods of milling lumber 

Types of baseboard and 
shoe 
Methods of joining 
molding 
Types of interior cornice 
and ceiling beams 
Types and details of 
wainscoting 
Care and precautions in 
handling millwork 
Specifications and kinds 
of finish for inside 
wood surfaces 

Names and stock sizes 
and shapes of interior 
molding and trim 
Methods of mitering 
molding 
Methods of coping molding 
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JOB TRAINING: T"?hat the 
Worker Should Be Able t o Do 

Assign. 
No. 

RELATED INFORMATION: WnBt 
the Worker Should Know 

161. Set# level and plumb 
mantles, med icine 
cabinets, window seats, 
bookcases, kitchen 
cabinets and other 
milled interior fixtures 

161. Types of milled interior 
fixtures, their con­
struction details and 
advantages 

Stairways 

162. Lay out and cut simple, 
straight run stair 
stringers 

163. Construct basement 
stairs 

164. Lay out and cut routed 
stringers 

165. Assemble milled stairway 

166. Cut and fit skirting 
board 

167. Miter risers into 
stringer 

168. Return nosing on steps 

169. Assemble newel, handrail 
and balustrade 

171. Frame opening and fit 
disappearing stairway 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

166. 

167. 

168 . 

l b . . 

162. Procedures for de­
termining the exact 
relation of tread and 
riser to run and rise 

163. Types of stairs and 
definrtions of terms 
peculiar to stair 
building 

164. Types of stringers and 
their uses 

165. Efferts of shrinkage on 
various types of tread 
and riser construction 
Types of tread and riser 
construction 
Methods of joining steps 

Precautions for safety 
in stairway construction 
Types of platforms and 
landings, newels, balus­
trades and handrails 

170. Types of standard 
stairway trim; milled 
stairways 

171. Advantages of disap­
pearing attic stairways 
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Assignment 
Sheet No. 1 

15 

Covering 
Units 1-2 

INTRODUCTIC^ TO THE BUILDING TRADES 

The largest single group of skilled workers in the nation's 
labor force is the building tradesmen's group. Their craftsmen are 
employed mainly in construction# maintenance* repair and alteration 
of homes and other types of buildings, highways, airports, and other 
structures. 

The prospects for employment in the building trades are very 
promising for the next decade. Opportunities for employment are 
expected to rise because of the expected continued expansion in the 
building industry, retirements, and deaths, and because automation 
and other technological advances are expected to have limited effects 
on employment in the building trades. 

This assignment is designed to acquaint you with the crafts in 
v/hich you are expected to study in this program. You will also get 
acquainted with the wages, working conditions, qualifications needed# 
and the type and amount of training needed to become a skilled worker 
in one of the several crafts. 

Assicfnment: 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

References: 

M. U.S. Department of Labor, Occupational Outlook Handbook, 
1961, pp. 339-346. 

I. Information Sheet No. 1 (this manual). 

Questions; 

2. 

3. 

4. 

5. 

6. 

What are the three broad classifications of building trades 
journeymen? Which craftsmen are in each classification? 

In what type work are building tradesmen employed? 
the largest group en^loyed? 

Where is 

In what trades is the growth for the next decade expected to 
be more than average? 

What training is required to become a skilled craftsman? 
Wiat advantages will a high school education and a certifi­
cate iii the building trades be to you when you apply for an 
apprenticeship? 

Who supervises apprenticeship programs at the local level? 

From what two sources may an apprentice applicant get infor­
mation about apprenticeship openings at the local level? 
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itofpnaaiiion 
sh^et NO. 1 

THE BUILDING Ô RADES PROGRAM 

The...MeQiLinCL Of the Building Trades Program 

The program in which you are now enrolled is designed to provide 
you with the background and experience needed to secure employtfient a^ 
an advanced apprentice in one or more of the several building trĉ des 
crafts, such as carpentry, brick masonry, electricity, etCo The major 
crafts in the building trades are carpentry, painting, plumbing, 
bricklaying, electricity (construction), structural iron work* 
plastering, roofing, cement finishing, heating and air conditioning* 
However, the crafts emphasized in this course will be carpentry, brick-
laying, plumbing, plastering, painting, and. electricity. Your training 
will involve on-the-job experience in building a structure, as well as 
related classroom instruction and home assignments. 

The Importance of the Program to You 

YOU are entering the building trades class in a period t̂ hen skill 
and know-how are becoming a "must" for those who wish to secure and 
maintain employment. Through this program you may train for an oceu-;' 
pation in which you will be able to learn a livelihood as well as 
make a contribution to the welfare of your community, state and nation. 
It will also help you to decide whether or not this is an appropriate 
occupation for you. 

Your high school diploma, along with a certificate of completion 
from the building trades program, and the endorsement of your in­
structor, will be a valuable asset when you apply for an apprenticeship 
card. This will indicate to the union members that you do possess 
some of the endurance and drive necessary for becoming a member of 
their select group. 

The Nature of the Building Trades Field 

Building trades craftsmen are employed mainly in the construction, 
maintenance, repair, and alteration of homes and other types of 
buildings, highways, airports, and other structures. 

The work of building trades journeymen may be grouped into 
three broad classifications—"Structural, finishing, and mechanical. 
However, a good craftsman should become familiar with all of these. 

Building trades workers concerned mainly with structural work 
are carpenters, bricklayers, cement finishers, operating engineers, 
and ormamental-iron workers. Those concerned mainly with finishing 
work are plasterers, lathers, tile setters, paperhangers, painters, 
hard-floor layers, glaziers, roofers, and asbestos workers. Those 
concerned mainly with mechanical work are constrijiction electricians, 
sheet-metal workers, plumbersi. pipefitters, heating and air-con­
ditioning workers and elevator constructors. 

i 

2ffl 
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. ̂ Q̂̂ #,Bt:f̂ M̂ ,T|q y17â f̂ s Workers Are Employed 

The largest portion of building trades workers are employed by 
contractors in the contract construction industry. Some are employed 
as maintenance workers in manufacturing industries. Some work for 
government agencies? and others are self-employed-

An important consideration for those of you entering the buildinc 
trades field is that building trades craftsmen are employed in almost 
fS very community. Hov/ever, the industrialized and highly populated 
states provide the best employment prospect. 

Employment Outlook and Wages 

Building trades craftsmen make up the largest group of skilled 
workers in the nation's labor force. In mid-1960 there were about 3 
million such craftsmen, which was approximately a third of all skilled 
workers. 

The favorable employment prospects for building trades workers 
x̂ »ill result primarily from the approximate 50 per cent increase antici­
pated in the level of construction activity. Another important factor 
v/hich will affect the growth of employment in the building crafts is 
that technological changes have limited effects on these workers. 
Building trades have generally been able to adapt to technological 
changes and continue to grow. 

Suildincf Trades Unions. 

Most workers in the building trades are union members. This is 
especially true in large tov/ns and cities. A large proportion of 
building tradesmen are members of unions affiliated with the American 
Federation of Labor—Congress of Industrial Organisations (AFL'-CIO) . 

Most local unions have local joint apprenticeship committees and 
sponsor various apprenticeship programs which should be of interest to 
you. 

~ ^ • • " ' — 
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i^Qsigninent 
Sheet No. 2 

Covering 
Units 3-6 

INTRODUCTION TO CARPENTRY 

The largest single group of building trades workers are the 
carpenters. Their work is commonly divided into two broad categories— 
"rough" carpentry and "finish" carpentry. However, a skilled carpen­
ter should be able to do both types of work. 

In building a typical house, the rough carpenters would build 
forms, erect the sills, girders, floor joists, subflooring, studding, 
ceiling joists, rafters and sheathing. They would also erect scaffold­
ing and temporary buildings on the construction site. The finish 
carpenters would do such things as install molding, w£X>d paneling, 
cabinets, window sash, door frames, doors and hardware. 

In this assignment you will have an opportunity to become ac­
quainted with the carpentry trade and to become aware of \î at is 
required of you if you wish to become a journeyman carpenter. 

Assignment; 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problens, and projects as assigned 

by your instructor. 

Reference; 

5 

'i 

i 

M. U. S. Department of Labor, 
1961 edition, pp» 346-349. 

Occupational Outlook Handbook, 

Questions s 

1. 

2 . 

3 . 

4 

Tflhat are the two broad categories in to whic^i the carpesster 
work i s divided/ ?^at types of work are done in 
gory? 

s 
csce-

What are some of the major fields of construction in ̂ ŝ idh 
carpenters work? 

What is considered a desirable amount of high school edu­
cation for an apprentice carpenter? Wbiit age is the 
apprentice generally required to be? 

How many clock hours of on-the-job training are required to 
complete the carpentry apprentice program? mm many hours 
of related classroom instruction are required? 

What per cent of the journeyman's wage does an apprentice 
usually earn? How many months are usually required before 
he gets an increase in pay? What is the usual per cent 
increase? 



smmii mm 

19 

Why do carpenters have greater opportunities# than most other 
building tradesmenr to become general construction foremen? 

How have technological developments affected the carpoiter? 
What is the national average hourly wage rate? What were 
the national minimum and maximum hourly wage rates in 
1960? 
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20 
Covering 
Units 7-11 

ESSENTIAL PREPARATIONS FOR BUILDING A HOUSE 

The house v^ich a family builds or buys probably will represent 
one of their largest investments. If the house is planned with 
f©resist and built with care, it v/ill prove to be a very worthwhile 
investment. 

If you are to be recognized as a good carpenter, you will not 
only have to be a good craftsman, but you will have to know about 
building preparations and where to refer individuals for further 
information about building. By helping the future homeowner you wili 
make friends and build good will in the community. 

In this assignment you will have the opportunity to learn about 
factors which should be considered when selecting a location, com­
plying with building codes and zoning regulations, investing wisely, 
financing wisely, and cooperating effectively with other individuals. 

Assignment; 

1. Read tiie reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

Reference; 

D. Durbahn, Fundamentals o f Carpentry, Vol. I , pp. 221-228. 

Questions z 

1. What advice should the carpenter be able to give the pro­
spective homeowner? 

2. What is generally the largest single item of expense in 
building a house? Who receives it? 

3. What factors should be considered when choosing a location 
ax^ deciding v^at type of home to build? 

What are the purposes of zoning laws and buildxng codes? 

Who should be contacted to determine the height and adequacy 
of the sewer? If public sewers are not available, what type 
of drainage systems may be used as a substitute? 

6- lyhat are some of the things which must be checked to insure 
a clear and unquestionable title to a piece of property you 
purchase? 

7. Why is it necessary to have adequate drawings and specifi­
cations \^en building a home? 

8. What precautions should the homeowner take before signing 
contracts with an architect, carpenter, or other interested 
parties? Why is the lowest bid not always the best bid? 

4. 

5. 
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Assignmeivt 
Sheet No, 4 

Covering Units 
41, 58, 60-65 

TOOLS FOR THE CARPENTER 

Much of the carpenter's success, and the quality of his work, 
Ĵeperids upon his ability to select and care for his tools. In an age 
when we are constantly bombarded with high-powered advertising, there 
is urgent need for the tradesman to be able to judge the quality and 
utility of the tools that he must purchase. 

This assignment is designed to acquaint you with the tools used 
by the carpenter, and to familiarize you with some of the desirable 
characteristics of high-quality tools. 

Assignmenti 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

Reference; 

D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 7-36, 59-72. 

Questions; 

1. Why is a carpenter required to own fewer tools today than 
was required in the past? 

2. What type of work should the apprentice's tools be suited 
for? What two major classifications of tools are suggested 
for the carpenter's apprentice? Which tools are listed 
under each classification? 

3. What are the major groups, of hand tools when classified 
according to their use? Give three examples from each major 
group. 

4. What are the names of the power tools which must be used in 
the shop, or must be stationary if on the job? Which one 
of these is most frequently used? 

5. What are two important accessories for the table saw? What 
use are they to the carpenter? 

6. What size blades are available for the electric hand saw? 
lihat are two accessories available for the electric hand 
saw? 

7. What are two other names given to the portable jig saw? 
What are some of the materials which can be cut with the 
special blades available for this saw? 
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8. Which power tool may be used to enable carpenters to do l:>utt 
mortising and lock mortising at production speed? 

9. What are the three types of portable sanders? What type 
work is each best suited for? 
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/feslgmnent 
Sheet No. 5 

Covering 
Units 12-16 

STAKING OUT AND EXCAVATING FOR BUILDINGS 

The initial, and possibly the most important step in erecting a 
structure^ is to lay out the foundation. Efficient performance of 
this task demands that the carpenter possess certain technical 
knowledge. 

Subsequent jobs in erecting the structure will depend upon the 
"staking out" for its accuracy and stability. Any incorrect placement 
of footings and foundation walls or piers will affect the strength and 
stability of the building. 

In this assignment you will learn about the procedures* tech­
niques and materials used in foundation layout. Precautions and 
methods of excavating will also be covered. 

Assicmment; 

!• Read the references listed below. 
2* Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

References; 

D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 10-19, 32-35 
E. Durbahn, Fundamentals of Carpentry, Vol. II, pp. 15-26, 416-

467. 
J. Mix, Practical Carpentry, pp. 57-62, pp. 10-12. 

Questions; 

1. What factors should be considered in selecting a home site? 

2. What are some of the recent trends in designs and styles for 
homes? 

3. What tools and instruments are needed for laying out a 
foundation? How are they specified? 

4. What major steps must be taken in the process of laying out 
a foundation? 

5. Why is it necessary to determine the size girders to be 
used and the spacing of girder posts and piers before the 
foundation is laid out? 

6. What are the functions of batter boards? What building 
lines are established on the batter boards? How are these 
lines indicated? 

7. What methods may be used to square the foundation? 

8. What special layout requirements are necessary for exca­
vation work? What precautions are necessary in excavation 
work? 
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Assigntnent 
Sheet No. 6 

covering 
Unit 50 

PROCEDURES FOR CONSTRUCTING CARPENTRY EQUIPMENT 

When a carpenter starts out on a job, his mechanical ability is 
•often judged by the type of sawhorse or miter box he builds. Not only 
is the carpenter's reputation affected by his equipment, but his job 
efficiency will also depend, to a large extent, upon devices he uses 
in his work. 

In this assignment you will learn some facts about the sawhorse* 
saw vice, workbench stepladder, miter box, straightedge and othef 
items of equipment frequently constructed by the carpenter. 

Assignmenti 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

References 

D. Durbahn, Fundiamentals of Carpentry, Vol. I, pp. 36-58. 

Questions; 

1. 

2. 

3. 

How is the size of construction lumber referred to? Can the 
builder be sure that lumber purchased from the mill is the! 
exact size that is specified? 

What should determine the length and height of a sawhorse? 
What material is recommended for building a sawhorse? 

What numbers on the framing square are used to get the top 
and bottom cuts on the sawhorse legs? (Page 37 in the 
reference) How should the sawhorse be tested to see if 
the legs have been cut at the proper angle? 

4 . 

5 . 

6 . 

7 . 

What i s the advantage of having a workbench? 
type work i s i t e spec ia l l y useful? 

For what 

What is the approximate height of a convenient stepladder? 

What is a miter box used for? What material is recommended 
for constructing permanent miter boxes? 

What are door jacks used for? What size material is recom­
mended for their construction? 

8. What are the names given to two toolboxes recommended for 
every carpenter? What is the purpose of each? 
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Covering 
Units 17-26 

CONCRETE AND CONCRETE FORMS 

.?̂. JThe modern trend in construction seems to be toward larger and 
/toore ̂ notional buildings which require the use of concrete for 
4.'Strength and protection against fire. 

^ e quality of the concrete work will, to a large extent, 
aetexRiine the strength of the entire structure. 

The design and construction of concrete ^orms is also important 
because they must |iold and support the semi-liqu.d concrete until it' 
has hardened. These forms must be located accurately and must be able 
to withstand heavy pressure. 

In this assignment you will have an opportunity to become fa­
miliar with the various ingredients for concrete and concrete mixes. 
You will also leairn what materials should be used for concrete forms 
.and how forms should be built. 

Assignments 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor» 

References; 

A. Concrete Form Construction, pp. 15-105. 
J. Mix, Practical Carpentrv, pp. 15-32^ 

Questions t 

1. What are the major ingredients of concrete? What pro­
portions of each ingredient are recommended for good 
concrete? In what order are the ingredients specified? 

2. What size aggregates are recommended for concrete? What 
effect does the amount of water have on a concrete mixture? 

3. What are the names of the concrete form members needed for 
a typical concrete wall? What are the functions of each? 
What materials are used in form construction? 

4. 

5. 

6. 

What precautions should be taken when building forms? 

What ĵ̂ e the functions of wall ties and spreaders? What 
types and sizes are found on the market today? 

How are the quantities of the following materials for forms 
figured? Studs? Sheathing? Nails? 
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7. 

B. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

What is the purpose of anchor bolts in foundâ .̂ion walls? 
How are they installed in the concrete forms? 

What thickness stock is recommended for construction footing 
forms? Under what conditions may the earth serve as a 
footing form? What methods may be used to tie the foundation 
wall to the pier or footing? JIow are pier and footing forms 
braced? 

Colder what conditions may a builder use an inside^form wall 
onj^? What are the disadvantages of using only one foun­
dation wall form? How are wall forms braced? 

How are openings in concrete wallu Jormed? What methods may 
be used to provide for easy removal of forms from openings? 

What are the two general types of concrete steps? T^at 
special procautions, if any, miist be taken when building 
each type? 

What is meant by each of the following terms: Riser? 
Tread? Pitch board? 

What size stock is generally used for sidewalk forms? What 
a.s the recommended spacing for sidewalk form stakes? 

X'Jhat materials should be used for building curved forms? 

What are the names of forms and centers used for arched 
openings? 

ii 

11 
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Covering 
Units 27-33 

INTERPRETATION OF BUILDING PLANS AND SPECIFICATICaiS 

\ Much of the success of a builder depends upon his ability to 
"̂ ceod* interpret and follow plans and specifications. The ability to 
read and interpret plans also will be of value in making estimates of 
construction costs and thus in?>rove his chances of being a successful 
bidder. 

This chapter is designed to acquaint you with some of the basic 
"fundamentals of blueprint reading* which will enable rou *;o improve 
your blueprint reading ability when you enter the building industry. 

Assignment; 

1 
2. 
3. 

Reference; 

Read the reference listed below. 
Be prepared to discuss the study questions listed below. 
Work out the questions, problems, and projects as assigned 
by your instructor. 

D. Durbahn, Fundamentals of Carpentry, Vol. I# pp. 229-262. 

Questions2 

1. Why is it so important that the carpenter be able to read 
and interpret blueprints and specifications? 

2. What are some of the things the beginning carpenter should 
learn to do in order to gain a basic knowledge of how to 
read blueprints? 

3. What are the purposes of a set of drawings, blueprints, and 
specifications? 

4. jJh: ,. is meant by **making a drawing to scale"? What scale 
is usually used to make house drawings? 

5. What four types of drawings are needed for architectural 
construction? Briefly describe each type. 

6. What is the meaning of each of the following: Schedule? 
Specifications? Synflaols? 

THE FOLLOWING QUESTIONS PERTAIN TO DRAWINGS AND SPECIFICATIONS OF 
"A TYPICAL AMERICAN H(»iS,*' Reference D, pp. 245-262. 

7. What is the pitch of the main roof? 

8. How long is the fireplace mantel? How deep is it? What is 
its height from the finished floor? 
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9. 

10. 

11. 

12. 

13. 

What are the inside dimensions of the laundry? How many 
ceiling lights are in the laundry? 

What material is used for partition walls in the laundry? 
What type and size basement windows are to toe used in \fh!^ 
basement? 

What size joists are to be used for the first floor? ?̂hc3t 
is the recommended spacing? 

What are the over-all dimensions of the first floor plan? 
How many windows are to be on the first floor? 

What are the dimensions for footings and foundation of the 
north wall? South wall? 

14. What is the specified type and grade for the dimension 
lumber? 

15. How is the exterior wall to be finished? What is specified 
for exterior trim? 

s 1 
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She^t No« 9 
Covering Units 
42» 145-147 

"^Sir^i! 

^YPES OF WOOD Fi^STEME'RS AlCifD BUILDSR^S* im^lDtTARS 

I t i s t he c a r p e n t e r ' s job t o f i t and fas ten fianv cdd-shaped 
^^<jes 'Of wood togetlser or in place • Modern sc ience has made t h i s 
)o/^ ea-sxer by c o n t r i b u t i n g ireny improvements, such as the development 
o^ spe-cxal treatmersts for n a i l s ^ %^ter r e s i s t a n t q u a l i t i e s of glue* 
new inven t ions i n fastexiers^ ane irany o ther p rogress ive a i d s in t h i s 
phase of constr^ictiori. 

Wood fas ten ing dev ices Incl'iade n a i l s * screws, b o l t s , t imber 
connectors^ dowels, anchors , glues^ and otl-ier bxsilding hardwareo hn 
er^^iGient ca rpente r Hmst kzsow tlje advantages and l i m i t a t i o n s of these 
ras tenxag d e v i c e s , 

l l i i s assigmsent provides you with an oppor tuni ty t o l ea rn aboi2t 
the types ^ specificatioyjss, and w.S8S of t^t^ va r ious wood fasteni-ng 
devices ssid abcrat 'cyne Qamon i tems of b u i l d i n g hardware» 

! • Read t/he r e fe rence l i f t e d below. 
2.. Be prepared t o discixss i:he s t^dy ques t ions l i s t e d below. 
J . Work oi^t the quest ions# p r o b l s r ^ , and p r o j e c t s as assigned 

by 7/o'i2r i n s t r u c t o r c, 

^x>.th'abxi. Fundamentals of Carpentry , Vol« I , pp- 183-215 

^]2estiOBSs 

\ . 

2 

yfthB^t, are the dif:?erent fastening de^JLC^^ used today? Miat 
three main characteristics of isails should the bî ilder be 
familiar with? 

?^at are the reasons for the special eoati?2gs and finishes 
px3t on nails? I'lhat are the names of these coatings and 
finishes? 

What are the different kinds of nails? Whst is the purpose 
and function of each kind of DBII? UQW are nail sizes 
designated? 

In what ways are wood screws considered s<3perior to nails? 
How is the dianseter of screws designated? What are the 
three different kiiids of wood screws^ vihen classified 
accordirscr to the shap^is of their heads? 

What, are the ̂ ses of each of the follov/l?5gs Metal screws? 
Bolts? 



-''^^^eas5'*^'«^w8Rs«jj«<»*»»?;w'i«i?WK^ 

ft 
*5« what a r e the genera l ca tegor ie s of aricliors \ise<S for fastsis-

ing wood t o concre te ^n^ masonry? What a r e tJse ssa^s? o£ 
asschors t h a t belong in each category? 

1 <* l^at . a re the four b a s i c hinge class!ficaticsjijs? WIsat o the r 
types of hardware may be i ' a s t a l l ed on doors? 

8, ^fha|."general types of g lue a re a\«'silal5le for jolssdtxg '•^^^^'^ 
WaA Bxe tlie advantages and d isadvantages of eac^ls^ 

^ 
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Sheet No. 10 
Covering Units 
57, 59, 66 

PRUsCIPIiES AND ME1HCH)S OF FRAMING FOR FLOORS 

No hcmseowner wants the floors in his house to vibrate every time 
scaeoae walks across a room. This vibration is annoying, but even 
Esore iiî ortant, it indicates that the floors are unstable. The 
presence of this type of floor is one of the most obvious signs of 
poor construction in a home. Of course, it takes more than the use of 
stronger or larger tiaibers to avoid this problem. The carpenter has 
to 553Ster many of the principles of joinery, bridging, crowning, and 
othsr operations before he can be assured of having a level floor of 
i^ximum stability. 

fiSie information in this assigjiŝ nt has been selected to give you 
aa c^l^rtimity to stsxdy the methods, procedures, problems, and conanon 
practises involved ir̂  w^exn floor framing. 

1. Read the reference listed below. 
2o Be prepared to discuss the study questions listed below. 
3- Work oat the questions, problems, and projects as assigned 

by yossr instructor. 

References 

Jo Mix, Practical Carpentry^ pp* 57-73. 

Questl€giS; 

1. What are girders 1* T^at percentage of the building weight do 
they usually support? 

2. iShat factors; must be considered in determining girder sizes? 

3. What rule may be used in deciding the proper size wood post 
needed to support girders? W^y should girder post fdotings 
extend above the basement floor level? 

4. What are foundation sills? ^^at are the usual sill sizes? 
How should they be secured to f^e foundation wall? 

5. What treatiaent should be given to sills in order to protect 
them aga?i5St termices? I^at other means of termite pro--
tectiOD may be used? 

6e Ŝhat is the function of floor joists? What is th^ usual 
spacing of joists. What factors Kssst be considered %^en 
figuring joist spans? 

7. What is the purpose of bridging floGr joists? Wh^t size 
stock is re<̂ ssss5sded for ̂ iross bridging? ?3hich end of cross 
bridging should he nailed first? T^y? 
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Assignment 
/Sheet No. 11 

Covering 
Units 52-56 

KINDS, PROPERTIES, AND STOCK SIZES OP LUMBER 

Lumber is a very in^wrtant item in all forms of construction 
work. In fact, the selection and utilization of lumber will be one of 
the carpenter's greatest responsibilities. There is a great deal of 
variation in lumber as to kinds, strength, durability, grain, texture, 
defects« color, beauty, cost, and wearing qualities; the successful 
carpenter must have a sufficient knowledge of these conditions to make 
the proper choices. It is just as iit̂ ortant for him to know where and 
\*en he can use lumber with certain defects without irr̂ airing the 
structure as to be able to select superior pieces for special uses . 

Ttixs assignn^nt will give you some information about the charac­
teristics, kinds, grades, properties, stock sizes, shapes, and costs 
of lumber which will help you to become a successful carpenter. 

Assignment: 

1 
2 
3 

Read the reference listed below. 
Be prepared to discuss the study questions listed below. 
Work out the questions, problems, and projects as assigned 
by your instructor. 

Reference; 

D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 113-153. 

Questions 2 

1. What is meant by the following terms: Defect? Cross grain? 
Pith? Warp? 

2. What is yard lundber? Xfhat is it generally used for? 

3. What are the three grades of yard lumber? What are the 
grades of factory or shop lumber? 

4. What three types of measure are used in selling lumber? 
Give exaiŝ les of the types of building materials sold by 
each type of measure. 

5. What portion of the house is generally built from softwood? 
What are the most common species of softwoods that may be 
found in a luniber yard? 
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Sheet No. 12 
Covering Units 
67-74, 80-83, 
111-112 

METHODS OP WALL FRAMING 

Any structure depends upon its skeletal framework for strength 
and support• It is the framing that supports and holds in place all 
sheathing, siding, roofing, and flooring. Without a strong frame, you 
can see how difficult it would be to have a stable building. The 
accuracy of the entire construction job will bear a direct relationship 
to the degree of accuracy maintained in the framing. Therefore, 
errors in the superstructure can "show you up" as a good or bad 
workman not only during its erection, but also at any time in the 
later phases of construction or in later years of service. 

In this assignment, you will study about the various methods of 
framing, their uses, as well as the advantages and disadvantages of 
each. 

Assignments 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3o Work out the questions, problems, and projects 25 assigned 

by your instructor. 

; 

I 

References; 

i 
I 

E. Durbahn, Fundamentals of Carpentry, Vol. II, pp 
J. Mix, Practical Carpentry, pp. 51-55, 76-92. 

78-84. 

Questionss 

1. What are the commonly used house framing methods? What are 
the distinguishing characteristics and advantages of each 
method? 

2. VfhBt are studs? What size stock is generally used for 
studs? When is it desirable to use a larger size stock 
other than what is usually used? How should studs be nailed 
in place? 

3. What is a sole plate? What is the recommended method of 
nailing it in place? 

4. V?hat are corner posts? What are the different methods of 
assembling corner posts? How should corner posts be nailed 
to the plate or sill? What size nails should be used? 

5. What methods may be used to brace wall studs? What are the 
specific reasons for stud braces? 
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6-. How are openings in walls framed? Distinguish between load-
bearing headers and non-bearing headers? Why are trussed 
headers recommended for wide openings? 

What are fire stops? What is their function? What are some 
methods of fire stopping? 

What are the principal purposes for applying sheathing? 
What types of materials may be used as sheathing? What are 
the advantages and disadvantages of each type? 

9* What construction methods may be employed to sheath a wall? 
What are the advantages and disadvantages of each method? 
What do the tests made by the Forest Products Laboratory 
indicate as to ridgidity and strength of various wall con­
struction procedures? 

: i 

7. 

8. 

i ] 

I • 
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Assignment 
Sheet No. 13 

Covering 
Unit 79 

SPBCXaL FiymiNG PROBI.SMS RELATIVE TO THE WORK OF OTHER TRADESMEN 

There sr̂ t verv few, li: any/ carpenters who do all of the work 
that is called for i« creser't- day construction. The building trades* 
like other phases of ^ _ iĉtiiy, are in an era of specializationi 
Electricians* plumbers* *it->ne masons, and many other tradesmen will 
be your teammates as you work â : the job of completing a house that 
meets the specifications set up by the homeowner. 

The success of the related tradesmen depends in part upon your 
cooperation and your understanding of their duties and responsibili­
ties. It is not necessary for you to master their special skills* but 
by gaining special information about their problems you will be able 
to save time* as well as your reputation* and your employer's money. 

This assignment considers special framing problems related to 
plastering* plumbing, tiling* heating* anc* electrical work. 

Assignment; 

1 
2 
3 

Reference 

Read the reference listed below. 
Be prepared to discuss the study questions listed below. 
Work out the questions* problems* and projects .as assigned 
by your instructor. 

E. Durbahn* Fundamentals of Carpentry* Vol. 11* pp. 84-90. 

Questions; 

1. Why is the carpenter conside ed the key man in the con­
struction of wooden frame buildings? What are some of the i 
things he should know concerning the work of other tradesmen? 

2. What does the carpenter rsed to know concerning brickwork* 
in regard to framing around chimneys? 

3. What are probably the most difficult framing problems for 
the carpenter in regard to making provisions for other 
tradesmen? Why must the partition wall that houses the soil 
stack be built of 2 x 8 studs? 

4. Why does the carpenter need to have adequate drawings and 
layouts of the work of such tradesmen as plumbers* heating 
and ventilating workers* tilesetters* etc? 

5. What are plaster grounds? What is their purpose? Why is it 
so important that they be placed in the correct places? What 
determines the required thickness for grounds? 

6. Why must the concrete base for a tile floor in the bathroom* 
lavatories* etc.* be dropped between the joists? How is it 
done? 
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wAsaignment 
Sheet No. 14 

Covering 
Unit 78 

PRINCIPLES OF PARTITION CONSTRUCTION 

The erection of the exterior walls of a house is very important# 
but it takes more than, that to make the house livable. For example, 
the floor space within those walls must be suitably divided by in­
terior partitions# and openings must be made in the partitions to al­
low for accessibility and circulation. The construction of such walls 
and openings calls for careful planning and efficient construction. 

The carpenter is often called upon to aid the home builder in 
planning room arrangement and the positioning of door openings. It is 
important therefore, that the carpenter should be familiar with the 
principles that guide the placement of rooms in a home as T̂ ell as the 
procedures of constructing the partitions that separate the various 
rooms. 

s 

5 

Your goal in completing this assignment should be to learn the 
principles, procedures, precautions, and special techniques used in 
partition construction. 

Assignment; 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

References: 

£ 
J 
. Durbahn, Fundamentals of Carpentry, Vol. II, pp. 
• Mix, Practical Carpentry, pp. 92-96. 

65-73. 

Questions; 

1. What is meant by a bearing partition? Non-bearing partition? 

2. How should a bearing partition be placed in relation to the 
floor joists beneath it? 

3. What type oZ floor joist assembly and support must be pro­
vided for partitions which run parallel to the joists? 

4. How are partition posts assembled? Wliy is it so necessary 
that partition walls be tied tugether firmly with solid 
anchorage? 
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^ssignmeftt 
Sheet No. 15 

Covering 
Units 34-40 

THE NATURE OF INSULATION AND ITS INSTALLATION 

Years ago your great-grandfather may have stood before an open 
fireplace absorbing the warmth from the fire while across the room 
this same warmth was not prevalent. At the same time enough heat went 
up the chimney to have warmed this other side of the room with enough 
heat left over to do the family cooking. Today# you may be supplying 
a furnace with plenty of fuel and sitting in comfort; however, many 
dollars worth of heat may be seeping through the walls and ceilings. 

By modern means of insulation, any homeowner can prevent ex­
cessive loss of heat and thus save money on, his yearly heating bill. 
The carpenter is often called upon to give advice about insulation and 
to install the types of insulation the homeowner selects. 

From this assi^jment, you may learn about the types, composition, 
comparative values, installation procedures, and the fundamental 
principles behind the use of insulating materials. 

Assignments 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor^ 

References; 

D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 155-182. 
J. Mix, Practical Carpentry, pp. 207-236. 

puestions; 

1. What is meant by "thermal insulation"? What results are 
produced by using this material process? 

2. What are the various types of building insulation? What are 
the characteristics of each? 

3. What are the comparative values of insulation? 

4. Whereare the recommended places to insulate a residential 
building? 

5. What is a vapor barrier? What conditions cause a need for a 
vapor barrier? What materials are recommended for use as 
vapor barriers? 

6. What type of construction details and techniques may be 
utilized to control condensation? 

7. What materials ma> be used for acoustics and sound control? 
What are other methods of controlling and reducing sound in 
addition to using soundproof materials? 
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AeslgnrAent 
Sheet NO. 16 

Covering 
Units 43-49 

TYPES AND USES OP SCAFFOLDING 

Most of a carpenter's v/ork has to be done above the ground level. 
Such jobs as putting on siding and roofing as well as the installa1:i<m 
of windows demand that he have some sort of elevated platform for laia-
self and his tools. Ladders are often used to help the carpenter 
reach high places; however, they have the disadvantage of restricting 
his horizontal movement. Scaffolds are usually constructed on jobs 
to avoid these and other disadvantages. Of course* there are niany 
types of scaffolds for different jobs, and it is necessary fbr the 
carpenter to know the merits of each in order that he may be able to 
do his job more efficiently. Not only should the types and uses of 
scaffolding be known, but a competent carpenter must also know the 
safest methods of constructing them to prevent injury on the job. 

The information in this assignment will give you an oppoTtxmltY 
to learn something about the types, uses, limitations, and advantages 
of scaffolding. 

Assignments 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

References; 

E. Durbahn, Fundamentals of Carpentry, Vol. II, pp. 122-128. 
J. Mix/ Practical Carpentry, pp. 370-377. 

Questions; 

1. VThat factors must be considered in determining the type o£ 
scaffold you need? 

2. What are tlxe principal parts of a carpenter's scaffold? 
What size stock should each part be made of? 

3. How may steel brackets be used in building scaffolds? Miy 
have they become so popular? 

4. What are ladder jack scaffolds? Under what conditions can 
they be used advantageously? 

5. What types of supports may be used for roof construction and 
repairing? 

0̂  
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Sheet 5b. 17 
Covering 
Iftiit 51 

SAPSOy IK aSE BUILDING TRADES 

Work in the building tra^s is generally more dangerous than work 
in BBnu£actaring, but the ris:'̂  of injury is lessened considerably %̂ e33 
proper work practices are followed. In recent years, the safety 
arecord of construction workers in contract construction work has im­
proved as a result of safety programs established by en5>loyers and 
unices. 

Eot only does an individual laho is thoughtless or negliĉ ĉ iit risk 
perscmal injury* but he also increases the possibility of his fellow 
workers becoising injured. Remember that a good carpenter seldom gets 
hurt. So don't let constant injury brand you as a poor craftsnen. It 
is always a good practice to follow the old adage that an ounce of 
prevention is worth a pound of cure. Learning safety rules and 
practicing them will increase your ounces of prevention. 

In this assignment you will have the opportunity of learning 
general safety rules and practices which are beneficial to carpenters. 

Assiqnr^ent z 

1. Head the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Ifork out the questions, problems, and projects as assigned 

iy your instructor. 

References s 

D. 
E. 

Ĉ estionfi; 

Burbahn, Fundamentals of Carpentry# Vol. I, pp. SS-'S?. 
Burbahn, Fundamentals of Carpentarv, Vol. II, pp. 16-18, 129-
130. 

!• What is tbs basic requirement for reducing accidents to a 
rainxsmm? What is the major cause of acc-idents in the 
building industry? 

2. fihat ax& the nsjor points to be remembered in regard to work 
clothes? What type of shoes and shoe-soles are recommended 
for the builder? 

3. What are the other hazards that should be guarded against? 
What, habit should the young carpenter form regarding pro­
truding nails? 

4. Mhat is the minimum supply of first aid items that should be 
included in a carpenter's first aid kit? 

5. fjfhat are a few'safety conscious "suggestions that should be 
remembered h^ builders? 
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Sl̂ efc Sio. 13 
covering Units 
84-86; 91-93 

PRIBrClPIiES OF ROOF FRAMING 

A good r o o f Hnisfc ncJt ously look n i c e and s t a y i n place» but i t 
"snast a l s o sesj^e i t s priiaary purpose o f keeping out wind and r a i n . I t 
most 2)e aibl^ to sna^ort iieavy snow and i c e and stand firm a g a i n s t 
l^loiilng l i i n t s and ra i i s . ^P&ese and other f a c t o r s go toge ther t o make 
^y^^ £r^Binf| and desl^s^ osie o f the carpenter ' s most d i f f i c u l t con-
stmcrticai pwsbleaES- Ki^u reckoning w i t h t h e s e f a c t o r s , the carpenter 
amst s e l e c t tl ie proper s t y l e o f roof a s w e l l as the most s a t i s f a c t o r y 
pitcSs for ecosKSiay, ef f ic iencjf* and appearance. 

SIB iisportanfc p a r t o f t l i i s assignment i s the use and funct ion o f 
t3ie framissg s q o a r e , Tlssrefore, i t i s necessary for the carpenter t o 
aogsaaiiat laiinself idLtSa t&e fEmdamental operat ions performed and the 
s p e c i a l layotsts (Ssme- w i t h t h e square i n s o l v i n g cons truc t ion problems. 

IBsis assignment i s des igned t o acquaint you wi th the var ious 
s t y l e s aiafi variati<:»ss i n r c a f s , the terms and r e l a t i o n s h i p s o f roof 
isesuS^rs, t l ie reqimireaBrjits and c a l c u l a t i o n s for determining proper 
P^^^0j3m tfflse o f s c a l e s aiad t a b l e s found on the framing square , and 
factssrs regardiisg o^?erfeand» eaves and g u t t e r s -

^ssicgiiaepts 

1 . 
2 . 
3 . 

Bead t h e r e f e r e n c e s l i s t e d below. 
Be pirepared t o d i s c a s s the s tudy q u e s t i o n s l i s t e d be low. 
W D ^ OTiit tlse qc ies t ions , problems, and p r o j e c t s as ass igned 
Isy YOissT i n s t r u c t o r . 

^efereacess 

B , Himfbaiimg FcnrKJaTnentals o f Cairpentrv, V o l . I# pp . 73 -96 . 
S - Dinrba&n, Fnaidameatals o f Carraentrv, V o l . I I , pp . 134-147. 

1 . Hbat are thB names o f t h e var ious roof s t y l e s ? Which ones 
are i^ist. commfiKily used for modem r e s i d e n t i a l b u i l d i n g s ? 

2 . WsBt. i s raeamfc 5^ the fo l l owing termsr r idge? r a f t e r p l a t e ? 
r a f t e r ? Miat are the names o f the d i f f e r e n t kinds of 
rafters? 

3 . 

4 . 

Defiae^tBie f o l l o w i n g terms s span? run? r i s e ? 

f̂iiiiat c o ^ t i t c B t e s the t o t a l r i s e o f a r a f t e r ? What c o n s t i ­
t u t e s t i ^ t o t a l leijigtb? What methods may be used t o deter-
nainie t i e t o t a l lengtBis o f r a f t e r s ? 

\ 

\ 

\ 
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What: are the principal parts of the framing square? How may 
a framing square be tested for accuracy of a right angle? 

What are the nas^s and uses of the various tables on the 
framing square? On what part of the square may they be 
found? How ?aay a square be used to calculate proportions? 
What are other uses and functions of the framing square? 

What is meant by each of the following terras: unit runs? 
unit rise? unit length of rafter? How are these unit 
measurements applied to rafter cutting? 
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Assignment 
Sheet No. 19 

Covering 
Units 87-89 

PROCEDURES AND PRACTICES OF ROOF FRAMING 

To the beginner or casual observer, roof framing seems extremely 
difficult; however, to the carpenter v/ho thoroughly understands a few 
principles of geometry and can apply them, the problem of framing a 
roof becomes less and less difficult. 

The roof serves as the backbone of a building and must be able 
to withstand snow, wind, and rain. For this reason, the job of 
framing a roof is extremely important and must be done with skill and 
care. To develop the skill that is needed to do this job properly, 
the carpenter needs more than practice. He must have a thorough 
understanding of the principles which form the foundation for the 
procedures he should follow. 

This assignment directs your learning toward the methods of 
laying off rafters, types and nature of overhang, proper use of roof 
trusses and braces, and practice in the use of tables and scales found 
on the steel square. ' 

Assignment; 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by your instructor. 

References; 

E. Durbahn, Fundamentals of Carpentry, Vol. 
J. Mix, Practical Carpentry, pp. 99-124. 

II, pp. 147-182 

Questions; 

1. 

2. 

What is a roof plan? Of what value is a roof plan to the 
carpenter ? 

What principal purposes does the ridge serve? What is the 
difference between the "theoretical length" of the ridge and 
the *'true length" of the ridge? 

3. What is the difference between plumb and level lines as used 
with rafter cutting? 

4. T-That three factors should be considered in determining the 
size of rafters? V/hat are considered safe spans for the 
various loads, sizes, and spacings of rafters? 

5. T-That is meant by the following rafter terms; ridge cut? 
seat cut? tail cut? and overhand? 
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6. What is meant by roof pitch? What is the relationship be-> 
tween unit rise* unit run and pitch? VThat unit runs and 
unit rises are required to make up each of the following 
pitches: 1/6? 1/4? 1/3? 5/24? 

7. How can the unit length of a rafter be determined if pitch 
is known? How is the total length of the rafter determined? 

8. If rafter stock has a crown, how should the crown be placed 
\ihen the rafter is in position? Why is this important to 
observe in cutting the rafter? 

9. What method is commonly used to find the length of rafters? 
What is a suggested procedure for laying out common rafters? 

, Why is it necessairy to shorten a common rafter at the ridge-
How Siiould this be done? 

10. What is the relationship between the hip rafters and the 
common rafters? Why must the unit run for hip rafters be 
17 inches instead of 12 inches? 

11. What is meant by "backing" hip rafters? What methods-may-lae 
used to back hip rafters? 

12. What two methods are used to frame hip rafters at the plumb 
cut? How much must the hip rafter be shortened for each 
method of framing? 

13. What are the major differences between a hip rafter and a 
valley rafter? In what ways are they alike? 

14. What are the types of jack rafters? miat framing members 
does each type touch when placed in position in the roof? 
What is meant by the "common difference" of jack rafters? 
What procedure may be used to find the common difference in 
jack rafters? 

What is the most common spacing for rafters used in ordinary 
roofs? Why is it better to frame a building so that rafters 
and ceiling joists are side by side at the plate? 

16. What methods can be used to provide support for rafters? At 
what position on the rafters should collar beams be placed? 
How may the length of a collar beam be determined, without 
measuring the length, v»*ien the height of the beam above the 
plate is known? 

15 
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, #^p|w l̂gtiinent 
^/Sheet No^ 20 

Covering 
Units 94--96 

SPECIAL ROOF FRAMING PROBLEMS 

Many of the more complicated aspects of roof framing do not con-. 
..front the carpenter now because modern roofs tend to follow more simple 
designs in contrast with roofs on older homes. 

However/ a highly skilled carpenter should be familiar with some 
of the special roof framing problems such as framing dormers, lean-to 
roofs, gambrel roofs, chimney saddles, and bay-window roofs. The 
ability to skillfully execute these types of framing problems will 
make the distinction between the highly skilled craftsman and the less 
skilled. 

In this assignment you will have the opportunity to become fa-
miliar with some of the special problems relating to roof framing and 
the procedure used to solve these problems. 

Assignment: 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 
'References; 

E. Durbahn, Fundamentals of Carpentry, Vol. II/ pp*- 182-214» 
J. Mix^ Practical Carpentry, pp. 122-124. 

\Question6; 

1. What is the procedure that should be used in laying out 
rafter spacing on the plate and ridge? 

2. On a hip roof how far should the first common rafter be 
placed away from the corner of the building? Are the hip 
anc jack rafters nailed in place before or after the common 
rafters? Why is it not necessary to plumb the ridge of a 
hip roof? 

3. What are the different types of shed roofs? What special 
problems are involved in framing a dormer roof? What 
problems arise when erecting an intersecting roof? 

4. What are the characteristics and construction, procedures of 
a lean-to roof? Gambrel roof? Chimney saddles? Bay window 
roof? 

5. How may the framing square be used to detenninee the common 
\ difference in the lengths of gable-end studs? What figures 
\ -should be ttsed to get the angle ciat̂ used-̂ -oa-.gable-̂ esnd̂ j&tddŝ  
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6̂  What is a layout tee? What size stock should be used for 
making it? Why is it especially useful for laying out hip# 
valley, and jack rafters? 

7. How is the slope of a roof defined? What slope is required 
for a flat roof? What method may be used to frame the over­
hang of flat roofs, 

8. Describe the following: transverse beam system of roof 
framing? longitudinal beam framing? 

9. What is a truss roof? What are the advantages of using roof 
trusses for framing roofs? What are the principal parts of 
a roof truss? 
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Covering Units 
119-126, 139-144, 
148-151 

' T5fPES OF WINDOWS AND DOORS, THEIR FRAMING AND INSTALLATION 

We would all certainly have to agree that a home or any other 
building is not complete without windows and doors. Windows allow for 
natural lighting and ventilation, while doors are necessary for the 
obvious reasons of gaining entrance and exit. This area of work is 
especially critical for the carpenter since nothing shows up his skill 
quite as quickly as a door that drags or one that will not close tight 
enough to engage the lock. To avoid these and other difficulties, you 
will have to learn how to construct door and window frames, how to fit, 
hang, and lock doors and windows, as well as the process of casing 
openings. 

In addition to these skills which you will master^ there is much 
information about doors and windows that you will need to know in con­
nection with the performance oi: these operations. This assignment is 
designed to assist you in learning this related information. 

Assiqnmej:)t: 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3.' Work out the quescions, problems, and projects as assigned 

by your instructor. 

References! 
s 

E. ^rbahn. Fundamentals of Carpentry, Vol. II, pp. 307-326. 
J. i Mix, Practical Carpentry, pp. 237-282. 

Questional 

r What are door jambs? What are the parts of door janibs? 
\ What type of joint is used in building door jambs? What is 
\ the usual thickness of door jarrib stock? What is the pro-
\cedure for installing a door jamb? 

twhat is a hollow core door? V/hat are some of the unique 
Advantages of a hollow core door? vrhat are the character-
llstics of other tyE>es of doors? What are the popular sizes 
|>f exterior and interior stock doors? 

What three methods are commonly used in hanging doors? What 
ire four types of side hinges? t 
T̂ hat are the names of the various parts of a door frame? 
^en should the trimming of a door opening take place? 
lat is the procedure to be followed in trimming a door 
Opening? 
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ii: 

5. Wh4 *-. preliminary precautions should be observed before at-
te?r.̂  uing to fit a door? Approximately how much clearance 
should be allowed on each side of a well-fitted door? 
Between the door and the threshold (for exterior doors)? 
3etween door and door stop? 

6. What are the two most commonly used types of windows? What 
are the characteristics of these windows? How do they 
operate? What are some important facts to remember while 
installing these windows? 

7. What are awning windows? What are the advantages of awning 
windows? 

8. What are gliding windows? How do they operate? What are 
some important points to remember when installing gliding 
windows? 

9. What are insulating glass units? What useful purposes do 
they serve? What is one of the recommended procedures for 
installing insulating glass in picture windows? 

10. What precautions should be observed in handling and in­
stalling metal framed windows? 
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AssigMasnt Covering Units 
S l^e t ISO, 22 98-110, 113-118 

^ e perscaaaiit;^ or a Mo^se (iJepeijds not so isjicii upon the qua l i ty 
^o£ cOEiStraction as lapon the ositsward appearance i t siakes. Your face, 
l^sysical :featares, d r e s s , assd s c t i a e s reveal yoor personal i ty . Figur­
a t ive ly , a hoase r e l i e s tm a l l o£ these except act ions t o reveal i t s 
perscmality. ^ ^ stuape of tine roof, the location arsd. cossposition of 
tlie f ros t door a re IsaportaBt features, Srat the outer covering and the 
f in ish r ea l l y detensisse the laibeis of qsiality, du rab i l i t y and i n d i -
vid^iality. 

As a c a r p ^ t e r , yoaor respoimsiliiiity i s t o huild the base for 
cer ta in ^ a t n r e s ftiet a re t o he horoecpst €Kit in painted surfaces such 
as shadow e f fec t s , '"scaiioped*' sMngles , ha l f - t i i nbe r^ work, and many 
o thers , ^ s r e f b r e , yoga SESst loaoa? thie types of f inishes ava i lab le , but 
ssore issx>rtant,yor!i assast teaa«^ how t o csMStoict thsa so t h a t the desired 
effects are a t t a ined . 

Sse inforss t ion co^sered i a t h i s assigmaent w i l l increase your 
knoifleQ^ of t i ^ tys^s asud cSaaracteristics of s id ing n a t e r i a l s as wel l 
as tiie constTizcti^ra prooedimres fo>llowed in aj^lying such mater ia l . 

Assic5a?jeTit; 

1- ^sad the re i^rsnoes l i s t e d belcwr. 
2 . BB prepared t o disoass fih^ stEidy questions l i s t e d below. 
3 . lî >rk cmt tSse qoes t ic^s , prc&leas, and pro jec ts as assigned 

by yoiar isastanactor. 

RefereiKssr 

S . Disrbahii, Faa^a^eiatals of Carpentry, Vol. H , pp . 215-246, 
254-274. 

«T- Mix, g^act lca l Carpentry, ipp. 125-206-

(^estiOBS; 

1 . W^t. a re tbs p r inc ipa l purposes of the ex te r io r f inish? 
What a re the p r inc ipa l p a r t s of tS^ ex te r io r f in ish? 

2 . ISJat fBCtOTS amast be casasidered in cSicosing the wood for 
ex te r ior fiaaisla? iShat «oods are cosnaonly used for ex te r io r 
f inish? 

3- 1i53at tsio TsaseSal p^arposes does ba i l d i sg paper serve? Of the 
var iaas types of bsailding paper, ^»jhich types are cosasKsnly 
used to copper walls? 

4 . "Shat a re tSsB var ioes Mssds of esaterials t h a t say be vtsed as 
s iding C52 a htossse? frhat a re the cf^arecteristics and nierits 
of each In r e l a t i t ® t o the other types? 

_ -•*̂ '**» ~ -i^r^'^i^^^bai: 
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5. What are the various types of wood siding? What are their 
different characteristics? What are the advantages and 
disadvantages of each? What construction methods are 
en^loyed? 

6. What are the different styles of corners and corner board 
constmiction that may be used with siding? PThat are battens 
and lahere are they used? 

7. What unit of measure is used in estimating wood siding? 
What are the minimum laps for the various widths of siding? 

8. What are the characteristics of wood shingles for wall 
coverings? What are shakes and how do present day "shaved 
shakes" differ from shakes of years ago? What are the best 
woods for making shingles? What portion of a shingle is 
left exposed? 

9. What is asbestos cement siding made from? What are the two 
coamcmly used types? What are the usual sizes of asbestos 
shingles? 

10. What is a brick veneer wall? Why should brick veneer be 
used with balloon type framing instead of platform type? 
What construction procedures are involved in a brick veneer 
wall? 

11, 

1:2, 

13. 

14. 

15 

16. 

17, 

18, 

What are water tables? Describe the three types. 

What is the cornice trim? What are commonly used styles of 
cornices? What are the merits and characteristics of each? 
What are rake moldings? 

What are the principal roofing materials? What are the 
three major types of asphalt roofing? What are the various 
wei^ts and shapes of asphalt roofing materials? 

What is "flashing"? On ̂ ^at parts of the roof is it 
required? Why is it used? What are two methods of flashing 
around chinsieys? 

What is a built-up roof? What materials are required for a 
built-up roof? What are the various procedures employed in 
applying each different roofing material? What are the 
characteristics of a wood shingled roof? How is it 
ccastructed? 

What are the commonly used roof tiles made from? What are 
the two styles of roof tiles? 

What are the advantages and disadvantages of each of the 
following types of roofst galvanized sheet metal? aluminum? 

What are the various styles, types and shapes of gutters and 
downspouts? HOW are these installed? How is the correct 
size of gutter and downspout determined? 
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Assignment 
Sheet No. 23 

Covering Units 
127-138* 152-161 

INTERIOR TRIM AND FINISH 

To be able to build a sturdy* well designed home is very im­
portant; however* much of this good work will be overlooked by the 
owner if the house is not properly finished on the inside. Finishing 
the interior is very critical siix:e improper selection of floor* wall* 
and ceiling coverings, molding* wainscoting* etc.* can spoil the effect 
that the rest of the construction processes tried to create 

Some carpenters become so proficient at this phase of their «ork 
that they specialize in finish work only. As a young carpenter, it 
will be profitable for you to be well rounded in your trade so that 
you will be able to perform or supervise work in any of the phases of 
building. 

This assignment is designed to help you become familiar with some 
of the principles of interior trimming such as the types and structures 
of doors* window sashes* casings, molding and wainscoting* and the 
procedures followed in their installation. 

Assignments 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed belx>w. 
3. Work out the questions, problems* and projects as assigned 

by your instructor. 

References 

J- Mix* Practical Carpentry, pp. 295-309* 319-339 

Questions; 

1. What are the two principal types of finishes for walls and 
ceilings? 

2. What are four different plaster bases? What are plaster 
grounds? How are the different plaster bases and grounds 
applied? 

3. What materials are used for a "dry wall" finish? What are 
its characteristics as to application? What are the ad­
vantages and disadvantages of "dry wall" construction? 

4. What are the sizes of ceiling tile and planks? What are the 
three methods that may be used to fasten ceiling tile? 

5. What procedure should be followed in laying out ceilings for 
tiling? What is a "starting strip*'? What is a recommended 
method of fitting tile around fixtures* etc.? 
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6. Why iisast Hi^a^ base be clean When preparing a surface to re­
ceive tile? i^pproxisately «̂̂ at size adhesive spots should 
be ^2S&5. for applying tile? VJhere should they be placed on 
the tile? 

7. What is bardboard? VHiat materials may be used as a base for 
applying bardboard? When applying tile board in bathrooms* 
^̂ ii€*h walls should be covered first? 

- 8. Uaa should studs be braced (̂̂ en ceramic tile is to be in­
stalled? What are sosse acceptable bases for receiving 
ceramic floor tile? If a concrete base is used for in­
stalling ceramic tile* What should be its minimum thickness? 

9. What is a baseboard?What is its purpose? What is the differ­
ence in a base mold and a shoe mold. What are the comer 
construction details that may be used in installing 
baseboard? 

10 „ Miat are the names of the parts of interior trims around 
wiQdo-»s and doors? 

Xi. What size stock is used for building kitchen cabinet units? 
What type joints are used in building kitchen cabinets? 
Miat are the construction features of built-in cabinets? 
What "finish" woods may be used in cabinets? 

12. What hardwoods are most commonly used for flooring? What 
softwoods are sometines used for finish flooring? What ±s 
tbe difference in methods of cutting quarter-sawed luinber 
and plain-saved lumber? 

13. What are the sizes and giades of oak flooring? What steps 
should be followed in determining the amount of flooring 
needed for a room? 

14. Bow may floors be soundproofed? What purpose does asphalt 
felt serve ̂ î en laid between the subfloor and the finish 
floor? 

15. What is the step-by-step procedure for installing asphalt 
floor tile? 
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Covering 
Units 162-171 

CSMiOniiaTIOBiS aSB PROOEDtlRBS FOR STaXRWaY CONSTRUCTION 

" CJor ear ly fjorefetlrers lased ladders to move from one f loor to 
«M30t3sea?̂  fSais i s a relati'ireiy inexpensive stairway, but as you can 
iaiB^isje, I t ^»as laot -^ery sa fe or appealing to the eye , A w e l l designed 
ss3^ s a f e l y coBastructed stairway i s a rea l a s s e t to any home whether i t 
i s to-Ise uses i a tlie i»senaent, |}etween f loors , or for the back porch. 
Stair^yKsrlc i s a s p e c i a l pliase of carpentry, and some of the more e labo­
rate stairways are made isip i n spec ia l shops. However, the regular 
caxiaejater w i l l lie s i l l e d tipon t o build ordinary s ta ircases which are 
ifOEasd l a aaost Iccnass s o i t w i l l be advantageous for you to have a 
Isaoigleigge ©f stairway layout and the. s k i l l necessary to construct them. 

®B1S assigiMemt i s designed t o g ive you certain information that 
w i l l m^^ls'. yod t o c a l o i l a t e for stairway locat ion and layout, as wel l 
as t o Tnj^erstaisd scane o f the mace conaaon constructio*i procedures used 
im. stairwork. 

.^ssicifl^ii^*^pts 

1- 2ea(3 tfee references l i s t e d below. 
2 - Be p r e p a r e t o discniss the study (Questions l i s t e d below. 
3 . ia>rk OOTt tire quest ions , problems, and projects as assigned 

by yoer imstmctor* 

"Re-fere7»nr=iSs 

S . llmcbaSsmg gtandameTttals o f Carpentry, V o l . I I , pp. 
J". 3fiix# Steactical Carpentry, pp . 283-294 . 

327-342. 

1 . 

2 -

Wmt, are tfee types o f s t a i r s ? What are the advantages and 
dlsaivamtagss o f each type? What are the sa fe ty ru les per-
taiaimg t o stairway building? 

Miat i s tlse recommended angle of inc l ine for s t a i r s ? What 
i s t&e recommended h e i ^ t and width for r i s e r s and treads? 

3 . IKSnat I s lieadrooiQ? How Is i t measured? 

4 . ISjat are s t r i n ^ r s ? Dist inguish between the various types 
o f strinsgers. 

5 - Miat are tiie bas i c s teps o f procedure in laying out the plan 
for a s tra i^nt f l i g h t of s t a i r s ? 

6- WSisat procsdiore shouLld be used to lay out a s t a i r s tr inger? 
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•r^' 
7. Why is a four-winder stair safer than a three-winder stair? 

What is the line of travel? What is considered the average 
distance (pearpendicular) the line of travel should be from 
the newel post? 

8. What is the reconmf?nded minissie width for residential 
staizrways? 

9» ?3fhat are the naoes of stair parts which can be purchased from 
lumber and miliwork dealers? 

10. What is the purpose of a disa^^iearing attic staiirway? What 
is the procedure for installing a disappearing stairway? 
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ANALYSIS OP MASONRY AND CCSICRETB 

JOB TRAINING: VThat t h e 
Worker S h o u l d Be A b l e t o Do 

I Assign. 
No. 

RELATED INFORMATION: What 
the Worker Should Know 

Introduction to Masonry and Concrete 

1 

1 
1 

1 
1 

1. 

2. 
3. 

4. 
5. 

Nature of work done by 
cement masons and brick­
layers 
Training requirements 
Physical and mental re­
quirements -
Employment outlook 
Earnings and working 
conditions 

6. 

7. 

9. 

11. 

Footings 

Conctruct footings 

Mix concrete 

Pour footings and founda­
tions 

Install reinforcement 
steel 

and Foundations 

1 

1 

1 

1 

1 

1 

6. 

7. 

8. 

9. 

10. 

11. 

Importance and purpose 
of footings and foianda-
tions 
Recommended concrete 
mixers 
Methods of waterproofing 
footings and foundations 
Reinforcement for .foot­
ings 
Design and types of foot 
ings 
OVpes •: reinforcements 
for footings and founda­
tions 

12. 

/ 

15. 

Types, 

Slake lime 

Mix mortar 

Properties ; and Uses 

2 
2 

2 

2 

2 
2 

2 

of Lime and Mortar 

12. 
13. 

14. 

15. 

16. 
17. 

18. 

Properties of lime 
Use and function of lime 
in construction 
Function and requirement 
of mortar 
Types of and properties 
of mortar 
Proportions for mortar Precautions in selecting 
and applying mortar 
Special purpose mortars 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. 
No, 

RELATED INFORMATION: What 
the Worker Should Know 

Mixing^ Pouring and Finishing Concrete 

21. Set reinforcement rods 

24. Measure and mix concrete 

25. Pour concrete 

26. Finish concrete 

27. Cure concrete 

19. 

3 
3 

3 
3 
3 

3 

3 

3 

3 

2 0 . 
2 1 . 

2 2 . 
2 3 . 
2 4 . 

2 5 . 

2 6 . 

2 7 . 

2 8 . 

Characteristics and re­
quirements of concrete 
Strength of concrete 
Types of reinforcement 
for concrete 
Properties of cement 
Ingredients for concrete 
Method of designating 
cement proportions 
Methods of pouring con­
crete 
Methods of finishing 
concrete and finishing 
tools required 
Method of concreting in 
cold weather 
Fire protective qualities 
of concrete 

Concrete Block Construction 

34. Lay concrete block walls 

35. Partitions and pilasters 

36. Paint concrete masonry 

29. Kinds of concrete masonry 
units 

30. Shapes and sizes of con­
crete masonry units 

31. Uses of concrete masonry 
units 

32. Wall patterns 
33. Construction details 
34. Methods of laying con­

crete blocks 
35. Methods of laying blocks 

around doors and openings 
36. Methods of painting con­

crete masonry 
TTT 

39. Lay comers 
40. Lay walls 

41. Lay pilasters 
42. Lay brick around open­

ings 

Br ick 

!n-

C o n s t r u c t i o n 

5 
5 

5 
5 

5 
5 

37 . 
3 8 . 

39 . 
4 0 . 

4 1 . 
4 2 . 

Kinds of brick 
Physical characteristics 
of brick 
Brick masonry terms 
Types and uses of brick­
laying tools 
Types of bonds 
Types of mortar joints 



y^f/jfe^'"'- ^•si • 

56 

-""^B TRAINING: What the 
^fffcrker Should BP, Able to Do 

43. Cut brick 

Assign. 
NOo 

RELATED INFORMATION: What ' 
the Worker Should Know 

43. Types, sizes and funocicm 
of pilasters 

44. Types of mortar finishes 

45. 

46. 

47. 

48. 

49. 

50. 

V 

Wall and 

Lay brick walls and 
partitions 
Cut brick and block 

Mix mortar 

Partition Construction 

Lay tile walls and parti­
tions 
Lay pilasters 

Tie masonry walls 

6 

6 

6 

6 

6 

6 

45. 

46. 

47. 

48. 

49. 

50. 

Theory of walls and 
partitions 
Types and purposes of 
parapet walls 
Methods of laying brick 
walls and partitions 
Types and grades of 
structural clay tile 
Problems encountered in 
laying out and construct­
ing clay tile walls 
Types and uses of wall 
ties 

51. 

52. 

54. 

55 • 

57. 

58. 

Fireplace and Chimney Design and Construction 

Build chimney flue 

Set flue linings 

Build chimney founda­
tions 
Layout and build fire­
place 

Estimate materials for 
chimneys and fireplaces 
Install modified fire­
place 

7 

7 

7 

7 

7 

7 

7 

7 

7 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

Materials for chimney 
flue 
Types and purposes of 
flue linings 
Recommended mortar mix 
for setting flue linings 
and building chimneys 
Size of chimney founda-̂  
tions 
Types and designs of 
fireplaces 
Principal parts of fire­
places 
Factors affecting the 
functioning of chimneys 
Types and designs of 
modified fireplaces 
Advantages and disad­
vantages of modified 
fireplaces 
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^..AsatDgment 
Sheet No. 1 

57 

Covering 
Units 1-11 

TYPES AND DESIGNS OF FOOTINGS AND FOUNDATIONS 

Footings and foundation walls comprise the first structural 
Work to be done in building homes and other structures. These two 
parts of the building are of utmost importance to the strength,appear­
ance, usefulness and safety of any structure which requires them. 

Without good footings and foundations, a building may develop 
unsightly cracks, off-level floors, and cause malfunctions of doors, 
windows, and other moving parts. 

This assignment is designed to acquaint you with the types of 
footings and foundation walls and the methods used in their constructiXi 

Assicmmentg 

1- Read the references lisdted below. 
2o Be prepared to discuss the study questions listed below. 
3- Work out the questions, problems, and projects as assigned 

by your instructor. 

References: 

C. Dalzell and Townsend, Masonrv Simplified, Volume II, 
pp. 53-135o 

M. U. S. Department of Labor, Occupational Outlook Handbook, 
pp. 356-358, 372-375. 

Questions s 

lo What is the importance and theory of footings? VJhat kinds 
of footings are commonly used in building? What are the 
common footing designs? How are footings made? 

2. What concrete mixes are generally recommended for plain 
concrete footings? What mix is recommended for reinforced 
footings?. 

3. What is meant by the dead load? Live load? 

4. What four important functions are performed by foundations' 

5. What kinds of foundations are recommended by engineers and 
building codes? X'̂ iich type is most generally used? What 
are the advantages and disadvantages of each type? X-̂ at 
factors must be considered when designing each type of 
foundation? 
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Q. 

10=. 

11 

12 

58 

What various types of concrete and mortar mixes are recom^ -
"̂ mended for ordinary foundations? What steps of procedure = 
lare recommended in building foundations? ' ;> 

W'hy is v/aterproofing important? What materials ..and types: of 
waterproofing are available? X*rhat factors are important in 
designing waterproofing systems? 

What steps of procedure should be followed when waterproof­
ing foundations? 

T̂ .at is the nature of the work done by bricklayers? By 
cement masons? I^ere are most of the bricklayers employed? 
The cement masons? 

What training is required to become a journeyman bricklayer? 
Cement mason? X'Jhere may the training be obtained for each 
field? VThat additional qualifications are necessary for 
each field? 

How many people are employed in the bricklaying fields? 
The cement masonry field? How many job openings occur masonry 

brick la-̂  
ment trend for bricklayers'? 
yearly for bricklayers? Cement masons? What is the employ-

Cement masons? 

VJhat are the wages generally paid to bricklayers? Cement 
masons? How do they compare with other skilled building 
trades workers? X-̂ here can you obtain more occupational 
information* about bricklayers and cement masons? 
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Sheet NOc 2 
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Covering 
Units 12-18 

TYPES, PROPERTIES, A>JD USBS OF LIME P^.ViD MORTAR 

A good builder, like any skilled tradesman, must have a thorough 
knowledge of all aspects of his trade. One of the importart needs the 
mason has is a knowledge of the characteristics and properties of 
cementitious materials which are required in his v/ork. 

The functions and requirements of mortar in masonry construction 
are that it must be of high quality, it must possess sufficient plas­
ticity, it must be of adequate strength, it must provide a cohesive 
bond for all units, and it must provide a uniform bedding. These and 
other requirements accentuate the need for a thorough knowledge of 
highcjiality cementitious materials. 

In this assignment you will have an opportunity to get acquaint­
ed with the types, uses, functions and desirable characteristics of 
lin^ and mortar. 

Assignments 

1 
2 
3 

Reference 

Read the reference listed below. 
Be prepared to discuss the study questions listed below. 
Work out the questions, problems, and projects as assigned 
by your instructor. 

B. Dalzell and Townsend, Masonry Simplified, Volume I* pp« 1-59. 

Questions; 

1. What is lime? What are the different classes and types of 
limestone and lime? How is lime quarried and processed? 

2. ^^at are the major physical and chemical characteristics of 
lime? What is the effect of lime on mortar? What is hy-
drated lime? How is lime slacked? XThat are the uses and 
functions of lime in construction? 

3. 

4. 

VThat is meant by the terms mortar and grout? What are the 
functions and requirements of mortar? 

What are the five general types of mortar? On the basis 
of proportions, how are cement-lime mortars usually classi­
fied? What types of cementitious materials are available 
and what are their characteristics? VTliat desirable pro­
perties should aggregates have? 
Mortar colors? 

Water? Clay? Admixtures? 



60 

5- f S a t a r e tiae cosis 
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7. 

8< 

nssfiS proportu-oi^ o£ cemenfcitious _--
- ^ t ^ r i a i s t-ossss^ i n a v e r a ^ sssrftars? "Hliat a r e t he e f f e c t s 
o£ too ss22c3a sasaS i a jSEsrcar? Too l i t t l e sand? What- a r e the. 
cSjBasCEa proportiosBS of "Oiie csss^esisats of oesientit ious." 

- i sa te r la l s? ifSat preca^iiticHss slsosiM be ohser^red in -p repa r ing 
a i ^ mxiiag sKsrtars? ' " - " ' . 

^ > s t a r e tlse p r o p e r t i e s o f Eiortars? How i s each p roper ty 
a t t s i i s ^ ? KSaat precsiaticsis should 5^ followed i n seiectincf 
aad ax^lyisag ssortars? 

333 n^t. t^pe ccastruicticMa a r e s p e c i a l ssortars" r equ i red? 

H i s t a r e t2js t f p e s of ssortar according t o t h e i l .S .S- d e -
sigsatiosas* ISSaat saorLar "f^^'^y- p ropor t ions a r e requi red for 
eac2i t^pe?-
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â̂ lieet »v. 3 
Covering 
Units 19-28 

MIXING, POORING A5iD FINISHING CONCRETE 

fiomsrete is one of the nK>st inff>ortant materials the builder 
Vwili wsrk with. It is extreaiely valuable as a building material and 
^C8n bd adapted to a variety of uses. 

Althoixgh concrete possesses many outstanding qualities that are 
needed in building materia Is r its success depends upon the people who 
six and poor it. Selection of quality ingredients, accurate propor­
tioning, careful mixing, ^<r•^ prr.per pouring are essentials in the 
Bsking of good concrete. 

In this assignment you will hava an opportunity to become familiar 
with concrete ingredients iijid ths recommended procedures for mixing* 
pouaring ai^ curing concrete-

Assignments 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 

by youi' instinictor. 

References r 

B. 

K. 

Questions s 

1-

Dalzell and Townsend, Masonry Simplified, Volume I, 
pp. 61-104, 313-354. 
Portland Cement Association, Cement Mason's Manual, 
pp. 4-35. 

What is concrete? What are the two principal requirements 
of hardened concrete? What is the major factor in deter­
mining the strength of concrete? 

2. flhat are the different kinds of concrete in terms of the 
quality and characteristics of the ingredients used? 

3. Wist is laeant by the terms "compressive" and "tensile" 
strength of concrete? What is the purpose of pouring steel 
rods or bars in concrete? What are two types of steel rods? 

4. What are examples of coarse aggregates? Pine aggregates? 
What determines the proper proportions for mixing concrete? 

5. l?hat tools and equipment are needed for measuring concrete? 
What is needed for mixing concrete? How is concrete poured, 
and finished? 
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6. What is the purpose of admixtures? What are the major 
groups into which they may "be classified? 

7. What is the recommended minimum mixing time for concrete in 
a mixer? VJhen mixing concrete in a mixer, when should the 
water be placed in the mixer? 

3. What tools are needed for finishing horizontal surfaces? 
Briefly discuss the purpose and use of each tool-

9. Why should concrete be poured in the forms at a point close 
to where it is to be in its final position? 

10. Vlhat is meant by "bleeding"? How can it be avoided? 

11. What are the purposes of floating? What are the recommended 
types of floats? 

12. What is troweling? Tfhy should the trowel be held flat 
against the surface for the first troweling? Whai: -mstSsoS 
can be used to produce a non-slip surface? 

13. Hov7 does the finishing procedure for air-entrained concrete 
differ from the procedure for non-air-entrained concrete? 
VThy should it differ? 

14. What is meant by curing concrete? How is it done? 

15. What are the names of some of the special surface finishes 
for concrete? What are some of the causes of surface de­
fects? 

16. What factors are to be observed when concreting in cold 
weather? Hot weather? 

17. Why is concrete said to be fireproof? What thicfkness of 
concrete is required for fireproofing? 

18c What aspects should be considered when designing masonry 
sidewalks? Driveways? Floors? Steps? 

19. What kinds of materials are us d to make sidewalks, drii^-
ways, floors and steps? 

20. What additional design factors are discussed in your Masonry 
Simplified, Volume I text on pages 332-339? 

21. What steps should be followed when constructing concrete 
sidewalks? Flagstone sidewalks? Driveways? Concrete 
floors? concrete base flagstone terraces? Concrete porchesJ 
Steps? Rear-entranced .platforms? 
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Sheet ]Sb. 4 
Covering 
Units 29-36 

BUILDING TflOH CCaSCRETS BLOCK 

Concrete sasonry units are usually referred to as concrete blodcs 
Biese ooncirete units are made by mixing Portland cement witii water and 
SGG3& materials as sand, pebbles, crushed stone, cinders, slag, burned 
shale or clay, or other types of aggregate. 

Ccascrete blocks are extensively used in building stores, garages, 
taxm buildings and residences. IHiey are adapted to easy planning and 
l̂icis: erection. 

^jis assi^ment is designed to acquaint you with the uses of 
csaicrete bloci: and of the method used in laying block. 

jassic?nf?regit s 

!• Head the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. ifork out the questions, problems and projects as assigned 

by your instructor. 

Regsrences; 

B. Dalze l l and Townsend, Mascmrv Siiis>lified, Voluiae. I , 
pp. 141-195. 

L. Portland Ceiaent Associat ion, Laving Concrete Blocks pp^ 1—IS, 

Questioass 

1. Froa what materials are the most consaonly used kinds of 
concrete masonry units made 

2. What terms are used to describe the various sizes and shapes 
of c^mcrete blocks? Explain the difference between the 
actual size of concrete blocks and the nominal size of 
ccaicrete blocks. What are some typical uses of concrete 
Esasonry? 

3. What are the two general groups of wall patterns for bloc9c? 
^hat are the advantages of each? How thick she ild hori­
zontal joints be? Vertical joints? In what prc^ortions 
should mortar be mixed? 

4. Why is It. a good practice to string out the first course of 
block without mortar? What factors must be considered vhen 
planning window details? Door details? Concrete floor sup­
ports? Beam supports? Block wall intersections? Duct 
details? Cornice details? 

5. What is the correct procedure for ''laying up" a block wall? 
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SSnaifc I s tli® procedere &>r s e t t i n g door and window frames, in 
place and lay iag blocks around them? 

Ulsat i s meamfc Iw- "'tooling'^? What t o o l i s required for 
toolimg? Mnat are contral jo in t s and how are they con-
stnfficteS? 

Wmt. t^pe t i e s slio^M ise used for in tersec t ing bearing walls? 
Inatersecfeisig EEOa-hearing walls? 

Wmt. i s a cavity" wal l? How can the cavi ty be "kept clean 
M̂JT̂ ile "One wal l i s i je isg la id? 

Brsw are 8* amd 12*" wal l s with concrete block backup con-
stzmsctsd? 

Hoar are 1»1O<[3E w a l l s cleaned and patched? How are block 
liasssisinits wat^erproo^d? 

Wow are concrete block chimneys la id? P i la s ters? 

Wmt. ts'pes o£ pa int are recommended to paint masonry wal ls? 
Wmt. are tfre b e s t methods of applying paint to a masonry 
iealX2 
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Sheet No. 5 - . 
Covering 
U n i t s 37-44 

BU1LI5I2IG laiTB BRICKS 
k. 

The use of brick as a building isaterial was one of the earliest 
it^ications that s!an had risen above the position occupied by his 
ancestors. 

Brick may beiased in a variety of ̂ -̂ ys to create many different 
\t7all patterns and desi^So ms^avsr^ a h i ^ degree of skill is re­
quired to lay brick and no other tr^pB of Euasonry offers the same pos­
sibilities for the exhibition of skill and perfection. 

In this unit yoia will tiave an opportunity to become acquainted 
with the kinds of brick and their application. You will also gain in­
formation v^ich should be of value in developing skill in laying brick 

Assignment; 

1 
2 
3 

Read the reference listed below. 
Be prepared to discuss the study questions listed below. 
Work out the questions^ problems, and projects as assigned 
by your instructor. 

Reference; 

B. D a l z e l l and Toft^send, Masonry Simpl i f ied# Volume I , 
p p . 252 -312 . 

Questions: 

i. What is meant by the term "brick masonry"? What materials 
are used to ceke brick? What are the names of the various 
kinds of brick? How are bricks manufactured? 

2. Briefly describe each of the following physical character­
istics of brickr size# ̂ «ei^t# quality, color, and surface 
finish. 

3. What is the meaning of each of the following brick masonry 
terms: backing, brick veneer, buttering, fat mortar, fire 
clay,, grout, header, jointing, lintel, stretcher, pointing 
trowel? 

4» What is meant by the term ''bonding* as used in brick masonry? 
What are the 11 types of bonds? 3e able to identify the 
various types. 

5. What tools are used by bricklayers? What is each used for? 

•I: 
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Describe the procedures that should be followed in making 
the following joints: (1) bed, (2) head, (3) cross, 
(4) closure. Describe the types of joint finishes. How 
thick should joints be? 

What supports are provided for a brick veneer wall? What 
purposes do metal ties serve on brick veneer walls? How 
close together are they spaced along the wall? 

What are the major steps in laying an 8" common bond brick 
wall? 

9. What procedure is used to lay brick around window and door 
openings? How are the frames secured to the walls? How is 
a 4" brick wall laid on a wood frame? 

10. What are pilasters? What size should they be? How are 
they laid out? How are columns and piers laid up? 

11. What are the steps involved inlaying a chimney? Bricks 
around joist bearings? 

12. What are the functions, characteristics and properties of 
mortar used for laying brick? 

13. What are the four reasons for wetting bricks prior to laying? 
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*jBheet No. 6 
Covering 
Units 45-50 

VZALL AND PARTITION CONSTRUCTION 

feince the dav/n of history, walls have protected man and his be-
v̂ioftglngs from the elements and from his enemies. Today walls play 
just as an in5>ortant a role in the life of man. In view of this, it 
is extxemely in^wrtant that careful consideration be given to the 
plannit^g and construction of walls and partitions. 

In planning and constructing walls and partitions, the builder 
should be able to select the kinds of walls needed, materials, mortar 
joints and anchors. Hs roust also make decisions on many other important 
features. 

This assignment is designed to acquaint you with the kinds of 
masonry walls, their design and some suggestions for their planning 
and construction. 

Assicmroentg 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 

Referencesg 

B. Dalzell and Townsend, Masonry Simplified, Volume I, 
pp. 196-251. 

C. Dalzell and Townsend, Masonry Simplified, Volume II, 
pp. 315-373. 

Questions£ 

1. 

2. 

3. 

What are parapet walls? Tfhat is the purpose of wall coping? 
Corbeling? Chase? Buttress? 

What are the principle causes of cracks in masonry walls 
and partitions? What factors affect watertight walls? 
Strength of walls and partitions? 

Discuss the important construction details of the follovwLng 
kinds of walls and partitions: (1) solid brick walls, 
(2) brick partitions, (3) pier and panel walls, (4) rolok-
bak and all-rclok walls, (5) cavity walls, (6) tile walls, 
(7) tile partitions, (8) brick and tile combination walls, 
(9) glass block, (10) concrete block walls and partitions, 
(11) brick veneer walls, (12) stucco walls, and (13) stone 
v/alls. 

! 
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4» What, design factors must be considered for each of the walls 
an^ partitions mentioned in question 3 above? 

5 m What steps of procedure should be followed when buildii^ tlje 
wails and partitions mentioned in question 3 above? 

6.* ^ ^ t is the difference between side construction tile and 
ena construction tile? What is load-bearing wall tile? 
Wliat are the physical properties of load and nonload-bear^ 
in^ tile? What is common tile? Scored tile? Face tile? 
Cored-she11 tile? 

7. What is the method used to designate the dimensions of wall 
tile? Discuss the sizes, shapes, and uses of the many types 
of structural clay tile units, 

8. What are some typical uses of structural clay tile? In what 
t̂ surface finishes and colors is clay tile available? 

\ 9, What aspects of bonding, mortar, joints and pointing are 
'̂  important in clay tile construction? 

What are the suggested steps in laying tile walls? Veneered 
and cavity walls? Partitions? Around window and door open­
ings? Reinforced-lintels? Tile beams? 

-'*v-.,. ITi-Tt 

-» 
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Assignment 
Sheet No. 7 

Covering 
Units 51-59 

^ 
CHIMNEY AND FIREPLACE DESIGN AND CONSTRUCTION 

A well-built/ fire-safe chimney and fireplace are assets to a 
home and/ if well designed* v/ill add a touch of distinction to its 
appearance. /-

The locat ion , design and construction of chimneys Irequire carreful 
planning^and consideration of many d e t a i l s . These are impcftrtiant 

.ifactoo^lfcectipjs^ they determine the beauty, funct ional i ty , safety and 
durabilii:^^ o¥ the s tructure . 

The purpose of th i s assignment i s to acquaint you with some of 
the principles of good f ireplace and chimney design and construction. 

Asslcmmenti 

1 
2 
3, 

Reference; 

Read the reference listed belov/. 
Be prepared to discuss the study questions listed below. 
Work out the questions, problems and projects as assigned 
by your instructor. 

C. Dalzell and Townsend, Masonry Simplified, Volume II, 
pp. 228-314. 

Questions; 

1. What are the two main purposes of chimneys? Why is draft 
an essential factor in chimney design? Undê ^ what conditions 
will a chimney have flues? From v^at materials are chimneys 
constructed? 

2. What theoretical factors must be considered in planning 
chimney flues? Weather resistance? Insulation? Connect­
ions? Soot pockets? Flashing? Spark arresters? Caps? 
Hoods? Pots? 

3. Discuss the important facets of the different kinds of 
chimneys noted in your text on pages 246-263. 

4. What factors should be considered in designing chimney 
foundations? Unlined and lined flue sizes? Chimney 
height? Chimney locations? Chimney walls? Chimney 
bottoms? 

5. What procedures should be followed in constructing chimneys? 

6. What are the over-all functions of a fireplace? How do fire­
places heat a room? I^at are the principle parts of a fire­
place and what is the function of each part? 
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7. X^at are the main features of plain and modified fireplaces? 

8« l^at in^>ortant facets must be considered when selecting 
and designing fireplaces? 

9. Vfhat steps should be follov/ed when building fireplaces? 

10« Explain the method used to estimate the number of bricks 
required to build chimneys and fireplaces. 
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ANALYSIS OF ELECTRICAL C(»rSTRUCTION 

JOB TRAINING: What the | Assign 
Worker Should Be Able To Do ! No. 

RELATED INFORMATION: What 
the X'7orker Should Know 

Introduction to Electrical Construction 

1. Nature of the work done 
by construction electri­
cians 

2. Training requirements 
3. Physical and mental re­

quirements 
4. Employment outlook 
5. Earnings and working 

conditions 
6. Sources of occupational 

information for electri­
cians 

Fundamentals of Electricity 

7. Gage wire 

8. Determine direction of 
electron flow 

9. Wire series and parallel 
circuits 

13. Measure voltage and 
amperage 

14. Solve problems by use of 
the electrical power equa 
tion 

16. Prevent accidents 1 
1 

7. 

1 

1 

1 

1 

1 

1 

8 . 

9 . 

10 . 

1 1 . 

12 . 

1 3 . 

14. 

15. 

16. 
17. 

Conductors of electri­
city and their current 
carrying capacity 
Nature and cause of 
electron flow 
Characteristics of series 
and parallel circuits 
Meaning and types of 
phase as applied to 
electricity 
Characteristics of direci 
and alternating current 
Units of measurement of 
electricity 
Types and uses of elec­
trical measuring instru­
ments 
Principles and uses of 
the electrical power 
equation 
The work of the National 
Safety Council 
Nature of e l e c t r i c shock 
Safety precautions r e l a t ­
ing to e l e c t r i c i t y 
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ŷ̂ JOB 3ES&XSXSG: ISSial: tlse 
IKaker SlsoaM Ba Male (̂o Bo L Mo. E 

SEL^T^y USFOBiUiTKMt What 
tiie Worker Should Raow 

18. Recogalza aiod sketch 
staDctaird e lectr i . ca l 

19- Head e l e c t r i c a l aisd 
arcaillsc^ 3ral drawisags 

20 . Plau Siiatisaaeiital c i r ­
c u i t s 

1 

1 

1 

1 

1 

26 . E s t l s s i s c i x o s l t 

1 

1 

1 

18. Standard electrical sya-
DOlS 

19. T^ves aiad uses of archi­
tectural drawings 

20. Mature 3nd cirtent of pise 
nlng services rendered 
te^ electricians 

21. Services of the Under­
writers Lahoratories 

22. Pc£rposes and provisions 
of the National Electri­
cal Code 

23. Ŝie nature sad purpose 
of local inspection 

24. liocal reqaireî snts con­
cerning persits 

25- CSiaracteristics of an 
adequate lifting system 

26. Sffidber and location of 
3E^lia3ce receptacles 

2 7 . 

2 8 . 

2 9 . 

30 . 

3 1 . 

3 3 . 

3 4 . 
3 5 . 

36 . 

3 7 . 

3 8 . 

^ l e c f c s l e c t r l c l aBS* 
t o o l s 
Clean« o i l * sisarpen S B S 1 
adj i is t t©ols 
I n s t i l oiTsrl^ad aiad 
us^ergiOiH^ s e r v i c e 
en t rances 
I n s t a l l c l r o i l t Isreafeer 
and f s s e Ixss 
Qcoand systSE t o water 
p ipes a s^ gromsd rods 

IK5?sit laetsr s o c f e t sss^ 
^ ^ t e r 
I n s t a l l s e r v l c s swltcaa 
Kssaovs 2.i5Siia±at2.isi5 iroEsi W3xe 
Make a p i g t a i l s p l i c e 

i ia is a I fes tem iG l̂css 
s p l i t s 
Ifeilie a t s e t a p s p l i c e 

iiiriiBcj 

2 

2 1 
2 1 

2 

2 

2 

2 

2 

2 

1 

2 7 . 

1 2 8 . 

1 29. 

3 0 . 

3 1 . 

3 2 . 

3 3 . 

3 5 . 

3 6 . 

Sanaes sad uses of 
electricians' tools 
Routine inspection and 
care of tools 
CStaracteristics of satis> 
fectory overhead and 
underground services 
T^pes *2nd uses of fuses 
51^ circuit breakers 
B&qpireff«nts of a satis-
:fectory ground 
Hasss and uses of the 
parts of the service en-
trance 
•Ŝ pes of metering equip-
iiagnt 

l^pes and uses of insu­
lation 
Kinds of splices and ther 
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JOB OSaiNISGs Wiat the 
Worker Should Be Able To Do 

Assign 
gfo. 

RELATED INFORMATION: What 
the Worker Should Know 

39. Connect wires with 
solderless ccnmectors 

40. Insulate connection with 
tape 

41. Attach wires to terminals 
42. Remove box knockouts 

43. Mount outlet and switch 
boxes 

44. Secure cable and conduit 

46 e Install ̂ switches 

47. Mount and wire junction 
boxes 

43. Dncoil cable 

49. Secure cable in place 

50. Cut cable to length 
51. Prepare cable for con­

nections 
52. Ground portable motors 
53. Bore holes for cable 
54. Drill holes in masomry 

and concrete 
55. Cut thin-wall and rigid 

ccmduit to length 

56. Bend thin-wall and rigid 
conduit 

57. Install conduit ells 

58. Secure conduit in place 

59. Install couplings^ 
bushings and locknuts 

51. Ground a conduit wiring 
system 

63. Ream conduit 
64. Pull-in wires 
65. Install three-wire cable 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

39. 

40. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

55 

2 

2 

2 

2 

2 

2 

2 

2 

3 

56 

57 

58 

59 

60 

61 

62 

65 

66 

Kinds and uses of solder-
less connectors 
Types and uses of tape 

Types of switch boxes 
and t^eir uses 
Types of outlet boxes 
and their uses 
Cable anchoring connector 
and their uses 
Anti-short bushings and 
their uses 
Types of switches and 
their uses 
Types of junction boxes 
and their uses 
Types of cable and their 
uses 
Methods of securing cable 
in place 

Types of conduit and how 
they are specified and 
used 
Elbow and sweep specifi­
cations 
Conr̂ iit ells and their 
uses 
Methods of fastening con­
duit and cable to wall 
Conduit fittings and 
their uses 
Conduit size specifi- * 
cations and wire capacity 
Grounding problems in­
volved in conduit wiring 
Advantages and disadvan­
tages of conduit wiring 

Types and sizes of ser­
vice wiring 
Types of large applianoes 
in use 
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V̂ JOB TRAININGS What the 
;Worker Should Be Able To Do 

69 . Insliall thermostat 

73 . I n s t a l l s e l ec tor 
switches 

74. Install relay wire 

75. Install relays 

RELATEa) INFORMATIONr fflhai: 
the Worker Should Know 

67- Wattage requirements of 
appliances 

68. Off-peak use of el̂ ĉtxi-
city and its use 

69. Types of automatic con­
trol equipnent 

70. Principles of remote-
control units 

71. Advantages of remote-
control units 

72. Transfoanners ai^ their 
uses 

73. Types of control and se­
lector switches for re­
mote control wiring and 
their uses 

74. Types and gauges of re­
mote control wire 

75- The arrangement and use 
of relays 

Estimating 

76.. Write electrical 
specifications 

78. Prepare an electrical 
schedule 

80. Make a material estimate 
81 . Make a tine aiJ labcr estimate 
82. Prepare a bid sheet 

3 

3 

3 
3 

76. Electrical specificaticau 
and their use 

77. Ethical practices in bid­
ding 

78. The electrical scihedule 
and its use 

79. Circuit arrangement and 
load estimates 

80. Material estimating 
81. Time and labor estimatinc 
82. Electrical contracting 

principles 
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JSlieet ¥o. 1 

Covering 
Units 1-26 

FUHDS«BJf!mi£ OP ELECTRICAL WORK 

Qae of the fastest growing trades in the construction field in 
/"̂ jerrss of e5K>loyiiBsnt oj^Jortunities is that of the electrician. Over 

130,(K}d are presently en?>loyed and between 3,000 and 3,500 job open-
422gs occar annually. 

Electricians lay out, assenible, install, and test electrical 
fixtures, apparatus, and wiring uses in electrical systems. These 
systems are used to provide heat, light, power, air conditioning, and 
refrigeration in residences, office buildings, factories, hospitals, 
schools, and other structures. They also install and connect electri-
fî l sacimiery, e<juips3ent and controls. 

In this assignment you will learn ̂ ^̂ at qualifications are needed 
to enter tl^ electrical trade, the nature of the work and working 
cssKditicms of electricians, safety precautions relating to electricity. 
and the fundamental concepts underlying electrical theory. 

assignssents 

1. Head the refer^ices listed below. 
2. Be prepared to discuss the study questions listed below. 
3- ifork out the questions, problems, and projects as assigned 

2^ your instructor.' 

References; 

P. Graham, Interior Electrical Wiring, pp. 1-21. 
Bf. U. S. Bepartiaent of Labor, Occupational Outlook Handbook, 

pp. 361-364. 
Infoi:nation Sheet No. 2, Hazards of Electricity, this 
Q^anual. 

Questionss 

1. Hfeat is the National Electrical Code? Why were electrical 
codes developed? What purposes do they serve? 

2. Miat are sonse preliminaary considerations to k€5ep ±si mind 
before starting electrical construction work? Who plans 
the job? Why? 

3- What is Ohm's Law? Eow is it used? Why is it necessary? 

Miat is the power equation? How is this formula used? 

5- What are the two consnon types of circuits? How do they 
differ? Hc^ are they used? 

6« Wisat is voltage drop? What causes voltage drop? How is the 
voltage drop of a wire ascertained? 

. •g..-<ritnaii«iiijim.f^M—iBli'*<rfi^ II ifi 
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j ^ 
7, ils are mssd to represent e l e c t r i c a l f ixtures? 

Meat: pnarpcuses <io tBiey s e r v e ? 

Miat: tsKO imsfccMmeBits are most commonly used to measure 
ele-rrtricit^? Sliat: i s the function of each? How are they 

9* 

10-

11-

12-

•JSfea-i: traimlHsg I s necessary to become a journeyman e l e c t r i -
dsm? WMP may tfels tra in ing be obtained? 

B̂&at. «Qges are general ly paid e l e c t r i c i a n s ? How do the ir 
^*a^s csjQipare wlffh other s k i l l e d bui lding trade workers? 
iiliere cam y©jm get. more occupational information about the 
e l e c t r i c s 1 trade? 

Wmt. are t&e g s i e r a l working conditions for construction 
electxicsams?* 

w®Eat csmdltions may a person be sever ly shocked or 
Willed yfjLfSsi 120 v o l t current. Are these conditions prevelant 
cm IndSffise c£mstruicti.oii work? 

13- Wmt. n m l ^ SIKOTM a workman follow in regard to e l e c t r i c a l 
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Information 
Sheet No. 1 

HBSARDS OF ELSCTRICITy 

I*: is an accepted fact that electricity, if not handled properXyt 
is extrenely hazardous* This fact has contributed greatly to the pro­
gress that has been made in its coatrol. Through cooperation of manu­
facturers of electric eguipsaent, govemnsental bodies, insurance com­
panies and others, the IsJational Electrical Safety Code has been deve­
loped. This Code has played an injportant part in accident-prevention 
work. 

Frequently, construction electricians working with the compsira-
tively low voltage used in house wiring do not have the same respecc 
for it as they do for the high voltage used in delivering current to 
transformers. They fail to realipse that the relationship between the 
voltage and the resistance of the laaterial serving as ground is the 
determining factor, and therefore, dan^r is not determined solely by 
th^ voltage. It should be thoroughly understood that the 110-volt 
current used in lifting circuits is sufficient to kill under many 
orqinairy situations in which the electricians will be working. Po­
tentials of 50 volts or less are capable of killing a person under 
certain conditions, so extreiae caution is necessary. 

I If the material to which the worker is grounded has low resis­
tance to the flow of electricity, the asĵ Jerage will be high, resulting 
in severe electric shock. Electric shock ranges from mild discomfort 
to ac^al stoppage of the heart beat and breathing. Serious burns 
may also result. 

/The following chartl will give SOIES idea of the approximate in­
jury that 60 cycle 120 volts alternating current can cause. 

I Current . 

.0005 br less an^eres 

.0005 jto .002 amperes 

.002 tp .010 an5>eres 

;.005 ip .025 aii5>eres 

.025 dr more amperes 

.050 lio .200 ansperes 

over ilOO an5>eres 

Effect 

Eo sensation 

Threshold of perception 

Muscular contraction (mild to 
strong) 
Painful shock, inability to let 
go 
Violent muscular contraction 

Ventricular fibrillation (convul­
sive SBDvement of the heart—fatal) 
Paralysis of Breathing (apply 
artificial respiration immediately' 

1 
u . S . Department o f Labor, C c g a t r o l o f B l e c t r i c Shock Hazards, 

B u l l e t i n 216, 1961, p . 6 . ^^^^ 
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The amount of current flowing through the body is governed by 
/-**ttô  xesistance of the body and the insulation of the person from the 
"'-^roan^l• If a person's skin is dry his resistance may be about 250,000 
•̂dims (a great variation can be expected) . If a person is wet from 

^ perspiration this may drop to less than 1#000 ohms. Using Ohm's Law 
with a 120 volt source and 1,000 ohms, the current is .120 amperes, 
^more than enough to kill. 

As one can see, the extent of the injury received from electric 
shock is controlled mainly by the amount of current, the path of the 
current through the body, and the duration of the shock. The physical 
and mental condition of the victim may also have a bearing. This fact 
^should never be interpreted to mean that a strong individual should 
take chances with electricity. 

The frequency of the current and the type of current—direct or 
alternating—are also factors affecting the nature of shock. High 
frequency current tends to produce heat instead of shock. This is 
also the case with direct current. Shock hazards may be less, but 
more severe burns can be expected from direct current accidents. Acci­
dent reports indicate minor electric shock has caused serious accidents 
In thesecases, involuntary contraction of the muscles has caused work­
men to fall from ladders and scaffolds. 

While accidents with electricity are frequently serious, there 
are fewer safety precautions to be considered than in many other in­
dustries. The following rules should be carefully observed by all 
workmen en^loyed as construction electricians. 

1. 

2. 

3. 

4. 

Assume a circuit is alive until tested and proved dead. 

Test circuits with proper testing equipment. (110 volt 
test lait̂  placed across a 440 volt line will blow up.) 

Use safety equipment, such as insulated tools, rubber mats 
and rubber gloves. 

Main switches should be locked open and a tag attached in­
dicating workmen are working on some part of the circuit 
before work is started. 

5. Before closing a circuit, check carefully to see that work­
men are clear of the circuit. 

6. Observe the rules of the National Electrical Safety Code. 

7. If minor repair of a live circuit cannot be avoided, arrange 
to have a qualified helper present. 

8. Make all parts of a job safe even though they are ten?>orary. 

Aside from the hazards of electric shock, the construction 
electrician is subject to accidents similar to those encountered by 
other workmen in the building trades. Such as falling from ladders<and 
scaffolds, accidents in manipulation of tools, etc. 
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>aIliDa is a major cause of industrial accidents. Workmen should 
«m4*v«lS^^^^^.?^f?^ ̂ ^ ladders. Dependable ladder and scaffolding 
fW^iwent IS available and should be used- Ladders should be of a 
^pe aesigne<̂  for the particular purpose. The design of step ladders 
lLflLi"^''H^f^ ?̂ ''̂ °'' ̂ " stability. Frequently, improper placing of 
^ ^ 1 results in their slipping or the workman trying to reach too 
far and bea»aing off balanced. 
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Assignment 
'Sheet No. 2 

Covering 
Units 27-65 

ELECTRICAL WIRING PRACTICES 

The major portion of an electricians work deals with installing 
wires and conduits. Therefore, he must know how to run wire and con-̂  
duit, how to make connections, and the different methods and materials 
available for the various aspects of this part of his job. 

In thi?- assignment you will have an opportunity to learn about 
the various methods, materials, and tools available for use in wiring 
buildings. 

Assionment; 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 

Reference; 

P. Graham, Interior Electrical Wiring, pp. 22-75, 94-111, 
126-151. 

Questions; 

1. What are the three most commonly used wire splices? What 
are some other types of connections? 

2. What is the proper way to skin wire with a knife? What can 
happen if it is done improperly? 

3. Into what sections or classifications may the electrical 
wiring system of a residential building be divided? What 
is the function or purpose of each? 

4. How should wire be bent around the screw which fastens it 
to switches, receptacles, and sockets? Why should it be 
done this way? 

5. What is polarity wiring? Why is it considered important? 

6. There are four types of switches which are commonly used 
for house wiring. List these and explain the operatiĉ n and 
function of each. 

7. What is nonmetallic sheathed cable? 

8. What are seven essential requirements which apply to running 
nonmetallic sheathed cable. 

9. What is armored cable? What are the four recognized types 
and when should each be used? 
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10, What is the correct way of designating wire size and number 
of conductors in flexible armored cable? 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

How is armored cable secured to boxes? What is an antishort 
bushing? 

What are the three types of conduit used for general purpose 
wiring? What are the characteristics and purposes of each? 

How do conduit ells differ from gas pipe elbows? Why are 
they wade differently? How are ells bent on the job? 

How are two pieces of conduit fastened together? How is 
conduit secured to junction boxes? 

What is the basis for determining the number of wires that 
may be installed in a conduit? 

How many bends are permitted in a run of conduit? What migW 
happen if there were more than this number in a run? 

What are some rules to observe when installing thin-wall 
conduit in a house? 

What is fish tape? T-̂ at is it used for? What is the purpose 
of a fish tape leader? 

What could be used to lubricate wires before they are pullec 
through conduit? VThy is this procedure sometimes necessary? 

What is a hickey? I'JTiat types of pipe benders are used to 
bend conduit? What techniques are involved in bending 
conduit? 

What types of outlet and junction boxes are available? 
Where should they be used? Discuss the types of purposes of 
hangers, covers/ and extension rings available for use with 
outlet boxes. 

no What d i f ferent fastening devices and anchors are avai lable? 
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Assignment 
Sheet No. 3 

Covering 
Units 66-82 

SPECIAL PROBLEMS FOR ELECTRICIANS 

In addition to running wires, conduit, and hooking up lighting 
circuits, electricians are often called to hook up and/or install various 
other types of electrical devices. 

While these jobs may not be the major part of an electricians woiS? 
t̂hey nevertheless add variety, are challenging, and must be done as 
skillfully as any other job. 

In this assignment you will have an opportunity to learn about 
some of the special problems \\;hich confront electricians and how they 
can be handled efficiently. 

Assignment; 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 

Reference; 

Graham, I n t e r i o r E l e c t r i c a l V7irinq, pp. 152-173, 190-214, 
226-247. 

Questions: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

What considerations must be given in wiring circuits for 
electrical ranges? 

Why is it usually necessary to run a three wire 120-240 
volt circuit to an electric dryer? 

What is a thermostat? VThst determines v^ere it should be 
placed? How does the operation of a low voltage thermostat 
differ from that of a line vol age thermostat? 

l^y shouldn't the average electrician or contractor lay out 
an electric heating, system? 

X̂'Jhat are the four basic components of a motor circuit? 
How is the size of each component determined? 

What types of automatic control equipment, besides thermo­
stats, are used to control heating systems? What is the 
purpose of each? 

X-̂ at is remote-control wiring? T^at are its purposes and 
advantages? 
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8. VJhat equipment is necessary for remote-control wiring? 
What is the function of each part? 

9. What are the three general methods of arranging reitKDte-
control relays? V*hat are the advantages and disadvaft'tages 
of each method? T'Hiat procedures are followed when wiring 
remote-control systems? 

What are the basic NEC electrical wiring design req»JirR-̂ ents'. 
Kow are these requirements used to ascertain the wir:* r vj 
requirements of a house? 

11- What is an estimate? '̂Jhat are the essential factors ;:..?h 
enter into an estimate? VHiat steps are involved in mai:-.rig 
an electrical estimate? 

10. 
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.asaiKSlS ^W FMMEEM^ ^EB P3 

^IBa^Psr SGOIIM Be .Sbie t o ISo 
issigHB.| SELtt^SJ XSFOr̂ MaTICMs What 

^ o - I t h e aforker Scoa ld 'Knew 

j[£atrodi!iicrti.<nsi5 to* PlFtri^-grtQ 

1 

1 

1 

1 

1. Reconmended amount of 
M.^ school education 
:cbr pluŝ iers and pipe­
fitters 

2. Ketaods of leamii^j the 
trade 

3- Apprenticeship require­
ments 

4- Snploysient outlook 

Se«'a<Gg jQdsTOiosal Svsteisss 

2 
2 

2 

2 
2 

5- T^pes of public sewers 
6- Mirii ilpal sewage treat­

ment 
7. Trickling filter sewage 

plants 
8- Septic-tank systems 
9. 'EJfpes snd designs of 

distrifautioa fields 
ID. Private sewage disposal 

systeai 

Bgiiiise S e v e r s and B r a i n s 

11. siL-gtrr̂  drainage systssa 

12, Select sewsr pipe aiaa 
fittings g 

13- Jdn Pipe 

1 4 . g e t e n s i l e ^ p t s a o f t l ^ 
I scQ^ d r a i n o a t l e t 

1 5 . Ccannect smise d r a i n t o 
"hcmse ssss^r 

1 6 . Ccsai^-ct IstBGse sotcer t o 

I S . J I n s t a l l c leanoai t s 
f i t t i i ^ s 

1 9 . I i ^ t a l l s g r e a s e t r a p 

3 

3 

3 

3 

3 

3 

3 
4 

3 

11. Kiî is of pipe used for 
sewers and drains 

12- Factors to oe considered 
ŝien selecting drainage 
installaticm usteriais 

13. Advantages sod disad­
vantages of the various 
t^pes of pipes 

14. Tfpes of pipe joints 

15. 2fetiiads of connecting 
to the nsain sewer 

16. Grades for sewers and 
drains 

17. Classification of drains 
18- TisKJls and materials need­

ed Sir house s^^er and 
drain installation 

19- l^pes of traps in the 
house dXBin. 
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^ JOB •maiSESGs Wh,-?t the 
Worker Sboti1<i i ^ aKi^ 4-0 Do 

2 0 . Layiaifc a ad i n s t a l l storm 
dra ins 

Assign, 
NO. 

3 

3 

3 

3 

RELATSD INFORMATION: What 
the Worker Shou Id Know 

20. Trade terms 

21. Types and functions of 
storm drains 

22. Typcjs and function of 
roof leaders 

23. Types and methods of 
inspection and testing 

Soil and i'Jaste Pipe Installation 

24. Install cast iron soil 

26. Install galvanized soil 
pipe 

27. Install soil pipe roof 
terminals 

29. Install cleanoxits in 
soil pipe 

30. Connect soil pipe to 
sewer 

31. Grade and align soil 
and vaste pipe 

32- Install a direct waste 
line 

33. Install an indirect 
%iaste line 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

24. Function of soil pipe 

25. TVP^s and sizes of soil 
pipe 

26. Types of joints 

27. Types and functions of 
soil and waste pipe fit­
tings 

28. Types of supports and 
hangers 

29. Methods of protecting 
soil pipe against freez­
ing 

30. Framing requirements for 
soil pipe 

31. How to determine the size 
of soil branches and 
function of waste pipe 

32. Materials used for wast^ 
pipe 

33. How to determine the 
proper size for waste 
pipe 

34. Fixtures served by waste 
pipe 

35. Tools and equipment need­
ed for waste pipe instal­
lation 

36. Soil and waste pipe 
principles 

37. Types and methods of in­
spection and tests 

The Water Supply 

38. î&read pipe 38. Parts and functions of a 
cold water distribution 
system 
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- ^ i ^ TRAINING: What the 
er Should Be Able to Do 

40. 

41. 

42. 

V. 

Install fixture risers 

Select and install water 
valves 
Install drip cocks 

44. Install hot water tank 

46. Install hot water pipe 

48. Connect hot-water pipe 
to fixtures 

A s s i g n . 
No. 

6 

6 

6 

8 

6 

6 

6 

6 

6 

6 

6 

t h e Worker Shoiald V^tm 

39 . 

4 0 , 

4 1 . 

42 « 

4 3 . 

44 . 

45 . 

47, 

48. 

49. 

50. 

Tĵ Jpe o f p i p s used f o r -
co ld wa-ter j5istri]tetiLcsi 
systeKi 
Methods of aligssi^sg a s ^ 
gradi isg "water p i p e 
*Ĵ >pes and fmsctiossis o f 
\v^1:er ¥v^I-^es 
^ p e s a M fsmctiois o£ 
'SsTater piaa^s 
"gypes o f w a t e r distsrl^- -
b-atiois systems' f o r t a l l 
Isui M i n g s 
' lypes o f h o t w s t e r stcsr-
age tsnlcs 
Methods of sisisg ŝ ssr-
age tanks 
Method o f dstermlBlssg 
t h e work load o f a lisst-* 
w a t e r sfs texs 
Types o f -^s^ter ^ e s t i i s g 
d e v i c e s 
Methc^s of c o s B e c t i s g 
hot-^water t a n k s 
Types and f m i c t i o a o f 
p r e s s u r e r e l i e f val^^es 
Types of hot-WBtBr d l s -
t r i l s u t i o n sys tems 

I n s t a l l a t i o n of Pluiabing F i x t u r e s 

51. Install traps 

55. Install a relief vent 

56. Install a waste vent 

58. Install a unit vent 

60. Install loop vents 

61. Install local vents 
62. Select and install 

plumbing fixtures 

7 
7 
7 
7 
7 

7 
7 
7 
7 

7 

7 

7 

7 

5 1 . ThB pijrpose o f t r a p s 
5 2 . S i s e s ai?d t y p e s o f t r a i ^ 
5 3 . P e r s s i s s i b l e t r a p s 
5 4 . O b j e c t i o n a b l e t r a p s 
5 5 . 25ie pu rpose o f ^ ^ n t i l a -

tioss 
5 6 . Met-hods o f v e n t i n g 

plumbing sys tems 
5 7 . Cause o f t r a p s e a l l o s s 
58o I f a t e r i a l s used f o r v e n t s 
5 9 . Vent ^tpe systeass 
6 0 . Method o f v e n t i l a t i a g 

i n d i v i d u a l plunibing f i x ­
t u r e s 

6 1 . Required v e n t s i z e s 
62 o Vent pipe p r i n c i p l e s 

6 3 . Plusfibing code r e g a i r e -
ments 

6 4 . Roughiisg i n r e t i r e m e n t s 
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o . 1 
Covering 
Units 1-4 

• ^ immmmcnQE TO 'SSE PLOMBXISG AJH) PIPEFITTING aseaoE 

^^iofssesat o'^^ort^ni^ti.&s for plussbers are expected t o continue 
^ t a ^ery M . ^ rate during the next decade. This i s expected t o 
"f^xssz ^GsusQ Of the htc^ rate of increase in population and because 
a "Silql^x proportion o f the f^puLation w i l l deinand nK>re and be t ter 
Bam.i^XY f a c i l i t i e s . 

^ItJiOQ^ pluaabiag ajad p i p e f i t t i n g are sometimes considered t o be 
a sisigie tar^e, most joumeynsen tend to s p e c i a l i z e in e i ther one or 
tt^ otfeer» e s p e c i a l l y in large c i t i e s . 13ie pr inc ipal jobs of plumbers 
deal m.tla water* gas and «as te d isposal systeias, t^ereas p i p e f i t t e r s 
i n s t a l l both b i ^ and low-pressure pipes that carry bot water, steam 
and other liqE^Ms and gases . 

In t l i i s assignment you w i l l have an opportunity t o become a c -
-^jiainted wLfh. t&e plui^zing and p i p e f i t t i n g t rade . You w i l l a l s o bave 
an c^portanity t o g e t an understanding of the qual i f icat icms needed 
for entry Into t h i s occupation as w e l l as the means by which one msy 
g e t the tra in ing n&3:2&d» 

BsslssEaentg 

! • Read the references l i s t e d below. 
2 . Be prepared t o d i scuss the study questions l i s t e d below. 
3 . Hkxtk. out ffhe questions« problems, and projects as assigned 

t^ your ins t ruc tor . 

Kattbias and Smith, flow t o Design and I n s t a l l Pluiabina, 
iQtztiducticHi <i 
IF. S . Iteparteent o f I:3bor, Occupational Outloofe Handbook, 
^ . 352-356. 

1. 

2. 

3. 

4. 

What is the difference in the type of work perfomsd by 
plumbers and pipefitters? 

Miere are most plumbers and pipefitters ei!?>loyed? 

Miat is the recosaaended number of years of bigh scbool 
educaticm for the plumbing and pipefitting apprentice? 
What are the recommended high scSiool courses for t^e ap­
prentice? 

Kbat is the length of the a|̂ >renticeship program? Years? 
Eours of on-the-job training? Eours of related cXsssrooss 
instructiggj? 
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A 5 . IStet. i s t2ie astcsre o f the instruct ion ^ i c h the apprentice 
iBcsi-^^es im M s re lated classroom instruct ion? 

! • -

\ 

6- ISSsalt are tfee factors which w i l l cause an increase in em-
pliO^Taemt: o f pl^Hsiiers and p ipe f i t t er s? 

7v _Wis^t i s tfee wage range for plumbers? Hov do they cou^sarre 
itAMk otSner sfeii led bui lding trades workers? 

8 . iBareifly (Sescribe the h i s t o r y of plumbing from eisarly Roman 
-tdLssBS Tnrmfcii the present . 
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;^heet No. 2 
Covering 
Uni ts 5-10 

TYPES P^D FOISCTIOIffS OF SBK^GE DISPOSAI. SYSTEMS 

'k̂ .̂ i ^®^^*^ disposal of sewage is absolutely necessary in today's 
nigpily concentrated urban populaticai. Sewage disposal systems are of 
two general types - public and private. Even though the installation 
o^ public sewage systems does not c(Mse under the jurisdiction of the 
plumber, he should be familiar with their general layout and design 
since he must use them as terminals for the private sewage systems he 

This assignment is designed to give you an opportunity to become-' 
acquainted with the various types of sewage disposal systems and to 
acctisaint you with «ie types of knowledge and skills required in this 
Phase of pl\imbing. 

Agslcgiment: 

1- Read the reference listed below. 
2. Be prepared to discuss the study questions listed Toelow. 
3. Work out the questionsc^ problems and projects as assigned 

by your instructor. 

Reference* 

H. Matth ias , How t o Etesian and I n s t a l l Pluiabinq^ pp. 1-32 . 

Quest ions; 

1. 

2. 

3. 

4. 

5. 

6. 

Why is it in^wrtant for the plumber to be familiar with the 
pisblic sewage disposal system? 

How many types of public sewers are there? What are their 
names? How are they classified? What are intercepting and 
tributary sewers? 

Who should be in charge of the design and construction of 
modem sewage disposal plants? Name and briefly explain the 
operating principles of iminicipal sewage treatment plants. 

What type of soil is most suitable for the disposal of 
waste from a septic tank? Miy is it in$>ortant that the 
septic system be installed close to the surface of the soil? 

What is the purpose of a septic tank? What materials are 
commercially built septic tanks made from? What should 
determine the size septic tank r^uired? 

What is the miniimim distance that should be allowed between 
the septic tank and the building? What is the minimum dis*^ 
tance the tank should be from the source of water supply? 
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* • • » • / 

î .: 

7. What methods may be used to dispose of the effluent of a 
septic tank? How is each generally constructed? What 
factors govern which method should be used to dispose of 
effluent? 

8, VJhat is a distribution box? I-Jhat purpose does it serve? 
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covering Units 
11-17, 19-23 

LAYOUT AND INSTALLATION OP HOUSE SEWERS AND DRAINS 

The layout and installation of the house sewer and drain is one 
X3r£ the roost iit5)ortant phases of the plumber's job. Much of the ef­
ficiency of the entire drainage installation depends on this part of 
the pliiinbexr*s work. 

Efficient layout of this portion of the plumbing system requii^s 
the selection of proper materials as well as the use 6f well-made.pipe 
joints. 

In this assignment you will have an opportunity to learn some 
of the basic requirements for installing sewers and drains as well as 
the materials and tools needed for doing the job. 

Assignments 

1. Read the reference listed below-
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects a^assigned 

by your instructor. 

References 

H. Matthias, How tg Design and Install Plumbing, pp. 53-i06. 

Questions t 

1. "What type of fitting is usually provided for connecting the 
house sewer to the main sewer? How is the grade of the hou^ 
sewer determined? What is the usual pitch of a house sewer? 
How is the size of the house sewer determined? 

What is the house drain? What are the classifications of 
drains? 

3. 

4. 

5. 

6. 

7. 

How is the size of house drains determined? 
recommended grade for the house drain? 

What is the 

What is the purpose of cleanouts? Where should they be 
placed in a drainage system? How many are required? How 
are cast iron and clay house drains installed? 

What are house drain appliances? Describe the types common­
ly used today. 

What is the function of the storm drain? How is its size 
determined? How are they installed? 

Describe the function of roof leaders and roof terminals. 
How is the size of the roof leader determined? 

- Ti . 1 ^ I • . . . . ikft&M. r0 
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Sheet No. 4 
Covering 
Unit 18 

TOOLS AND MATERIALS USED IN 
HOUSE SEWER AND DRAIN CONSTRUCTION 

One of the distinguishing marks of a competent craftsman is his 
Jwwirt^ a thorough knowledge of the tools and materials required to do 
the most satisfactory job. A thorough knowledge of the tools and 
maiierials of the trade enables the plumber to (1) make intelligent 
estimates of jobs, (2) select the materials most appropriate for a 
given job, and (3) select materials that will meet code regulations 
and specificationis. 

Jn this assignment you have an opportunity to become acquainted 
with the toolŝ .and materials most often used by the pluinber. 

AssiqiMaefets 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed bdlow. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 
( 
\ 

Reference t 

.-H. Matthias,.How to Design and Install Plumbina, pp̂ . 33-52. 

1. How is the sewer and drain defined? What kinds of pipe are 
gsnerally used for sewers and drain? 

2. What materials are most commoxily used for waste« soil and 
vent installations? 

\ 

3. What provisions must be made if clay pipe has to be laid 
in swampy, unstable soil? 

4. What are the names of some of the commonly used clay fittings'; 
What are the purposes of each of these fittings? 

5. What are the required lengths for clay pipe? t^at is the 
minimum socket taper required by the A.S.T.M.? 

6. What are the advantages and disadvantages of cast iron pipe? 

7. What fittings are used with cast iron pipe? 

8. What are the other kinds of pipe that may be used for sewer 
and drain installation? What are the advantages and disad­
vantages of each? 

9. What two types of joints are used for joining vitrified clay 
pipe? Why must these joints be air tight? How may cast^ron 
pipe be joined to clay pipe? 

•;» ^ .••Zi:"-
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10. What tools and materials are required to make a vertical calk 
joint? Horizontal calk joint? Screw thread joint? 

11. What tools are needed for cutting cast-iron pipe? What pro­
cedure should be follov/ed in making the cut? Describe the 
special chain-type cast iron cutter. 

12. What is the usual composition of the solder used for solder 
joints on copper pipe? What four steps should be followed 
in making solder joint on copper pipe? What ^re the advan­
tages of soldered joints? 

13. What are the commonly used wiped joints? What tools and 
materials are required for wiping joints? What are the 
steps of procedure for making wiped joints? 
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Covering 
Units 24-37 

INSTALLATION OF SOIL AND W^STE PIPE 

\̂  IVo Of the most important units of the drainage system are the 
soiL-and waste pipe installations. Proper installations of these two 
units requires a knowledge of basic scientific principles, and thorough 
knowledge of what constitutes good soil and waste pipe practice, as 
well as a thorough knowledge of rough-in requirements. 

The soil pipe is designed to receive the discharge of water 
closets and other fixtures and convey it to the house drain. On the 
other hand« waste pipes are designed to convey the discharge of fix­
tures, other than water closets, to the soil-pipe branch or house 
drain. 

Some of the most in5>ortant factors in soil and waste pipe instal­
lation arei selection of proper size and type of material, proper use 
of appropriate fittings, location of cleanouts, pitch and proper joints. 

In this assi,gnroent you will have an of^portunicy to get acquainted 
with the problems involved in installing adequate systems of soil and 
waste pipe. 

Assignment; 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 

Reference; 

H. Matthias, How to Design and Install Plumbing, pp. 107-146, 
197-213. 

Questions; 

What is the function of soil pipe? T^at material is the 
soil pipe made from? What type joints are recommended for 
soil stacks? 

What are the purposes of "change of direction units? What 
are the names of those that are commonly used? Why should 
a cleanout be installed whenever there is a change in 
direction? 

How is the size of the soil pipe determined? What factors, 
other than pipe size, effect the efficiency of soil pipe? 

How is the actual installation of the soil pipe started? 
Where is the soil pipe usually terminated? 
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What is the purpose of roof terminals? What methods may be 
used to protect them against freezing? 

Whaz is the soil branch? How is it sized? VThy must it be 
provided with an adequate number of cleanouts? T'Jhat type 
of supports and hangers are required? At what grade should-; 
soil branch be extended? How is the soil branch installed? 

r. 

7. What is the function of the v/aste pipe? What materials are 
waste pipe made from? 

8. What are the common fittings used in the waste pipe system? 
\fhere do cleanouts need to be installed? 

;*^ 

*<: 

9. What types of supports and hangers are available for waste 
pipe? At what location are they mounted for the different 
kinds of pipe? At what grade is v/aste pipe installed? 

10, v̂hat method may he used to determine the size of waste pipe? 
vrhat is meant by direct waste? Indirect waste? What fixtures 
belong to each type? 

11. 

12*. 

13. 

14. 

What fitting is best to use v/here the waste pipe joins the 
soil pipe under the floor? "̂Shat are the various types of 
imderfloor waste pipe used for domestic buildings? 

What may be considered to be some of the advantages and dis­
advantages of the different types of underfloor waste pipe? 
What provisions must be made for supporting lead pipe? 

What size vent pipe is used for the laundry tray and sink 
in the diagram on page 199? 

What types of tests are given plumbing systems £o insure 
their efficiency and high quality workmanship? 

r, 
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ttiHS^BXK93£ Covering 
^ l e e t , 9ChHB Uni t s 38-50 

^B^ pEXS!̂ ^̂  f̂ ancticKmina^ o f plMsibMsg' f is^sires depen^# t o ?• l arge 
tm an ^ s ^ s a t e ssz^t^iy o f ^vater areileg a d ^ o a t e p r e s s u r e . I f 

liae pr^sssre i s n o t smff Ici^nt;* tiSie pltssSser isEzst, be ab le t o s e l e c t and 
i n s t a l l pi3!ps so- a s t o r a i s e tSne pressimre t o t&e required le^?el. 

In QL.̂ r̂ t o provide aim ade^tsate s i s ^ l y o f bo-t v a t e r , the plumber 
SQSt: b e a b l e t o determdne iise jcegroired l io t water s torage task capaci ty . 

Sff ic ieascy i n i n s t a l l i n g botln c o M and liol: water d i s t r i b a t i o n 
s y s t s a s req i i i res a Oitoi:o»a<ypa. .lowledgf^ o f ti^e proper p ipe and f i t t i n g s 
svail^Szle t o ttse plsici ier. 

2n t ^ l s assi^z^aesm-t YOQ v i l l lie^e an c^portsznity t o becoise 
fass i l iar v i t h t^se p r i n c i p l e s assd p r a c t i c e s regarding t l ie i n s t a l l a t i o n 
o f t^e vatsear distxibnatiosa sr^t i^ i s . 

Assl<aaegibs 

1 . Head t3as re^^rei&oe l i s t e d beXov. 
2 . Be psr^sared t o disoTSS ti&e s t s s ^ qciestijcms l i s t e d be low. 
3 . 'WCS& octjb -Ose qssesti^ass* proibleaES and p r o j e c t s s s ass igned 

b^ yoBir instxiiKrtor. 

i tefereoges 

H. gaLllsias^ e o y t o Itesigaa and I n s t a l l Plaa^incy* ^ . 215-298 . 

1 . iStSit a r e -O^ taso losnits o f fSfie c o l d vati^r d i s t r i b a t i o n s y s t e p ? 

2 . S-t i^3at: ang le sS&ooaM a r i s e r b e c o m p e t e d t o tbe loaln? A-t 
-ŵ Q-t anagle sti^saM a brancin ccscsnecl: fa t?ae inain? How are 
l i f t e r distribRmtu.OQ s ^ t e s ^ supported? 

3 . Sbat. are tiae intamtgs o f -Oî  "^Tarioczs typ^s o f water v a l v e s ? 
ISbicSa type i s bes-t knosem? ISna^ i s I t s c b i e f advantage? 
%l3at: prec3[3iti.̂ B[&s sSsoimld be ol2served w^en i n s t a l l i n g water 
distribortiosQ s ^ t o n s ? 

4 . W^-t i s tS&e i&mctî SM o f a piuaap 'jrts.ir^J'itaei Q^I a water sa^^ly 
s^tfisa? Meat are t l ie ^feree t y p e s o f p i s t o n pos^s siA the 
cpera-ting p r i n c i p l e s OJL' eac&? l̂ Ssat. i s t b e purpose o f an a i r 
r^ia^iber? @ow (^2es a cgntrifsngal piimp c^era'te? 

5 . Msal: are ttrg? ts»o c o M water d l s tr ibat iGQ svsteass issed i n 
t a l l b s s i l d i n ^ ? mmt a re t l ie advantages and d i s a d v ^ i t a g e s 
o f eacSa? Bow does eacSi s ^ t e o i c^erate? B9w does an a i r 
power system operate and where Is if: ^ssed? 
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6. What are the two types of hot water tanks? What three 
factors should be considered v^en determining the proper 
size for a hot-water tank? 

7. Khat are the advantages and disadvantages of the common 
water heating devices discussed in your text? 

8. «̂hat should determine v^ether the hot water tank will he 
set in a vertical or horizontal position? How is hot water 
circulated in the various systems discussed in your text? 

9- What is the purpose of temperature-pressure relief valves? 
Where should they ije installed? 

10- Shat is a liot water distribution system? What are the three 
types in coission use today? What are the general construction 
procedures for each system? 

11. What is the house service? What dep\fh. is recommended for 
the installaticm of the house service? What factors must 
be considered in determinirg demand and sizing the water 
service? 

12. What is the function of a corporation stop? Curb stop? 
Meter stop? Water meter? 

13. What are some of the coimson scientific terms that a plumber 
should know and ̂ mat does each mean? 

14. Ec^ is a snnicipal water supply purified and disinfected? 
Briefly describe the direct and indirect pressure distribu ̂--ics" 
systems. 

15. What isaterials, pipe^ and fittings are used in water distri­
bution systems? 

16. What types of joints are used in water supply systems? What 
tools are needed to do water supply work? 
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Uxaits 51-64 

S^LE^TION AND INSTALL?.TION OP PLUMBING FIXTdHF55 

The type and size of plunfcing fixtures should be selected he^s-& 
the pluTĉ ser begins his work. Ihis decision must be made ij> or^er to 
be able to select the proper size soil, waste* and irent sĵ t̂ esias* l̂&e 
size and design of the fixtures to be installed imist also be k$sc?̂  IK 
advance so that rough-in requirements can bs known lyy all issclsamcs cm 
the job. 

Two of the most important requirements for the pl'jiisl3er vt^n 
setting fixtures are a thorough knowledge of the pxopBs tx^.pB tis he 
used for the various fixtures as well as the acceptable ve'£!,t:s,ljstS.azi 
systems. 

In this assignment you will have an opportunity to besoase fa^-
miliar with the various plumbing fixtures and raqisirements for prefer 
installation. 

Assignment; 

1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed Im'hsm^ 
3. Work out the questions* problems, and projects as ass 

by your instructor. 

Reference; 

H. Matthias, How to Design and Install 
330-372, 380-386. 

Plumbing^ pp. I47-19S. 

Questions s 

1. What is the basic function of traps used on plumbixsg 
fixtures? Describe the two types of water-sealed traps• 
What can be doî a to prevent trap seal loss? 

2. What materials are used in the construction of traps^ Wmlz 
is the design and shape of permissible traps? What ar@ t2^ 
recommended size traps for the various fixtures? 

3. What is a drum trap? On what fixtures are tlaey generjcpjl'tf 
installed? Wnat sizes are they? What is its ssjos: ad­
vantage? What other traps are available arid wheis shtml^ csr 
shouldn't they be used? 

4. What is the importance of ventilating the piisobissg system? 
What causes trap ??eal loss? How can these caisses be 
prevented? 

5. What are the two types of ventilation Histhods? IShat is tlie 
primary purpose of each method? What sasterials may 'be n s ^ 
to construct the vent system? How is thB vent system sop-
ported and at what grade is it installed? 
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t&te. EEalEE s o i l au^ wa."ite v*?rit; siid how i s i t : sized"? W[sat. i s 
aa iBdi.vd.dtiaI. ve«c asd acw i s i t s iged? How e«rs pî iffflbiBg 
fixtT^res iG^.lvtdeaily ventilatecf'/ 

7* <̂f?22afe i s cs vm.lt ven t ? ^fhat. s p e c i a l f i t t i n g i s seeded for a 
'4ml-fc -^em't i n s t a l l a t i o n ? ^s^hat i s a c i r c i s i t '^aat? Re l i e f 
•̂ yejax? ^<st vejit? Looped vent? Local '^ent.'? ut-i i i . ty ^ e a t ? 

S« Fr<s® ^liac isatjejxal a r e rjcffisderrs pluaibiog f i s t a r e s ma^B'i Msat 
a r e t!2ray €Xra^t^JcL m t h ? 

9 . Mhat a r e t h e tMO t ^ / e s of water c l o s e t s ? '^liat t^fpes of 
c l o s e t s a r e uasantts/r'f'^ ^^hat s t e p s of procediare shonld Iba 
:^lIci6ge«S I B i ixs ta l l i i ig a c l o s e t Iso^^l? 

1S» '̂ SSjat- s r e tii^ t^c^ types of fliasli dev ices for '«^ter c l o s e t s ? 
^s» S@E2Ŝ  d i f f e r e n t 'k.isds a r e t h e r e of eacfe type? Ho&? do 
tifesj c^e ra t e? Wlsat a r e t he advas/tages of a flusln tank, o^er 
f3.iasib -^sl^ss? What a r e ths o p e r a t i a g pr issc ipies of higla an^. 
Icsi5̂  taiiks? '^^jat a r e f r o s t -p roc f c l o s e t s and hcsb? do thsj 
«3^^r3te? 

mmt. a r e t he t^pes of l a v a t o r i e s as? .̂ b a s i s ^ ? ^^hat t^pe 
:fe^csts sisy be iised -^^th t he la-^ator ies and haslns? Wmt, 
•wsste cogsaecrtiosis a r e r equ i r ed? 

I2» ^fest a r e t s e t^^pe 
ora l53thta33s? y 

of hathimbs? Msat t ^ps of t r a p i s ssed 
s t e p s of proced?2re a r e used i n ias tal l i - isg 

13« What a r e t h e tsro t^pes of shos^r 'bB^hsl What i s t h e 
fsmcfcioa of t he ^^ater laixiag -^Bive? Hots? i s leadl ssftts^ 
iHSta l l ed? 

14« Msat. fsctsirs tmist Ise consldQxed ^^ben s e l e c t i a g aad i s s t a l l i a g 
t h e d l f f e r e a t types of s inks? 

15« What a r e tSie t h r e e t?^pes of u r i n a l s ? What precaQtiou saist 
Be takea ŝ̂ sesi r e p a i r i n g isxinals? Wiat. t^P^ s^id s i z e t r a p 
shoaM be ijsed cm a r i n a l s ? 

16. Sha t l e c t o r s ^ i s t he considered i c s e l e c t i a g aasd i s s t a l l i a g 
Is^mory t?ias? a r i u k i n g foi^staiss? 

17 o 'S îtat: a r e rcaghr-ia drawings? Who siaA'̂ es tJh^a?.? EKH? does t h e 
plujisijer obfesia t h ^ ? What inf€jrs®tivOss dc? they contsisi? 
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h^MKS'iS OF ^.-y^STERIHG 
1 1 1 ••I •7i-W»f7,»y|. 

Y f i n r n i ir¥wi~iirT»(iHMlll '»»itM 

B e M » i e t o Eio 
j U s s x g n . i RBL^TED iJIFORMaTIONs W h a t 

the Worker Should ̂ ow 

to Plastering-
I 

Mature of ̂ 'ork done by 
plasterers 
!^aining recfuires^nts 
Flivsical and sj^ntsl re* 
quirements 
Ss^Ioyisent otitiook 
Earnings and working 
conditions 

6« 
5̂ 1f̂  i^stal latSa £ 

jCBisats 

^ ^ I ^ f I^S2Cd f2Kl€^| 

Satis 3sd Bases 

8 , f^gsars Ssssga^ fa3£^fe^5 

M . y ^ » - a & < m 

I 

I 

I 

U 9 

9 

il 
10«. 

Types of plaster bases 
Advantages of board 6rocl?̂  
lath 

Purposes of different 
}?:inds of metal lath 
Advantages of a^tai lath 
"Floating" system of 
lath attachment 
Nails and nailing speci­
fications 

13. Commonlv used Masonry 
bases 

'Ssols aisg g^terials etf the Plastering Trade 

V. 

X 
1 

I 
1 

i 

14. General purpose tools 
15. Tools for ornamental 

work 
16. Tools furnished ty the 

contractor 
17. Basic plaster ingredients 
18. Qualities of lightv̂ eight; 

aggregate 
19. Types of cementitious 

raaterials 

Gr^i^m^lB azŝ  Corner Beads 

I 
X 

20. Thickness of grounds 
21. Types of tools required 
22. Kinds of mstal headss 

screedsf and casings 
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Khat the 
Should Be Able to Do 

|J!^ssxgn.J 
Mo. 

WBSATSD ISFOBMATICXJs Ifhat 
the Worker Should Know 

• j - w 

-.• 
1 

1 

23, 

24, 

^TST" 

Methods of applyioi^ • 
grounds s t r a i ^ t * ^ad^ 
Hetlsods o f grouiK^ing ciiit 
doorways and other op®?|-
ings ^ 

Rexnforc^gents 

26« I n s t a l l reisif^rcsi^ats 
1 
I 
1 

25. 
26. 
27. 

28, 

l?ools required 
T^pes of reinforcing used 
Ecjw to estimate amount 
required 
Why rein ̂rcement is need­
ed 

Base-Coating 

29. Mix base-coat isaterials 

30. Trowel on scratc3i coat 

31. Trowel on brown coat 
32. Rod the wall 
33. Darby plaster 

34. Mis colors and tint 
plaster 

2 
2 
2 

2 
2 

2 

29. Methods of mixing plaster 
mortar 

30. Effect of proper propor­
tioning 

31. !^pes of plaster mortar 
32. Types of plaster finishes 
33. Advantages of liglitwei»ĉ t 

aggregate materials 
34. Methods of mixing color ̂  

35. Drying conditions 
36. Causes of cracking 
37. How to estimate materials 

needed 
38. fypes of plaster 

Finisli Coating 

40- Mix finish coat plaster 
41. Apply finisli coat 
42. Trowel finish coat 
43. Float finish coat 

2 
2 
2 
2 
2 
2 

2 

39. Tools required 
40 o Proper mixture 
4 1 . Methods of mixing 
42 . thickness of f in i sh coat 
4 3 . Masufecture of materials 
4A^ S i s i tab i l i ty of f in i shes 

fox d i f f erent jobs 
4 5 . COE^arison of smooth and 

Sasjd f in i shes 
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Covering 
Units 1-28 

APPLICATION OF THE PLASTERING BASE 

\ The permanency and appearance of the finished work of the plaster 
/•oepends to a large extent on having a firm sound base on v^ich to apply 
the plaster. One of the oldest forms of plaster bases is wood lathing. 
However, many new types of lath are now on the market and have many 
improved qualities. 

In this assignment you are expected to learn v^at types of 
plaster bases are available and how to properly apply them, the use of 
the common plastering tools and equipment, and the nature of the work# 
entrance requirements and other occupational information related to the 
plastering trade. 

Assignments 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions« problems, and projects as assigned 

by your instructor. 

References: 

M. U. S. Department of Labor, Occupational Outlook Handbook, 
pp. 367-370. 

N. Van Den Braden, Plastering Skill and Practice, pp. 1-143. 

Questions g 

1. What was the oldest form of lathing for plaster base? Why 
is it seldom used today? 

2. From what materials is board lathing made? What are some 
of the major advantages of board lathing? 

3. What is considexec' to be the most popular plaster base in 
use today? What are its priaairy advantages? 

4. What are the commonly known types of gypsum board lath? 
How are they applied? What are the commonly known types of 
insulation board lath? How are they applied? 

5. What systems of reinforcements may be used for gypsum board? 
What material is used as reinforcements? 

6. X-Wiat are the principle advantages of metal lath? What 
are the four groups of interior metal laths? Why should 
metal lath used on the interior be of a smaller mesh size 
than for exterior use? 

7. ?fliat are corner beads used for? Metal Casings? What three 
types of comer beads are illustrated in your text? 
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8. What is a ground? What is its purpose? 

13 

9. What are channel irons? Hov/ are they sold? What two sizes 
are most commonly used for plastering? 

10. How is n^tal used to make partitions? Ifhat are the three 
types of wall partitions used to reinforce plaster? 

.11. What are suspended ceilings? How are they installed? 

12. When should exterior metal lath be used? What are the 
types of exterior metal lath? T'̂ at are some of the other 
uses of metal lath? 

Masonry bases are classified into three classes. What are 
these classes or groups? Xfhat types of masonry materials 
are included in each group? What are the ii^ortant jharac-
teristics of each group? 

14. What is the nature of the work done by plasterers? 

15. What training is necessary to become a journeyman plasterer? 
Where may this training be obtained? VThat additional re­
quirements are necessary? 

16. Uo^r many people are en^loyed as plasterers? How many job 
openings occur each year? What is the employment trend for 
this trade? 

17. What are the wages generally paid to plasterers? How do 
their wages con^are with other skilled building trades workers' 
Where can you obtain more occupational information about the 
plastering trade? 

What are the **tools of the trade" that are used by plasterers* 
What is each used for? 

What three ingredients are used to make plaster? ??hat is 
the purpose of each? 

What types of aggregates are used to make plaster? What 
are some of the advantages of each? 

What are the three main types of ceraentitious materials that 
can be used in a plaster mixture? What are the advantages 
BTid disadvantages of each. 

22. What is an admixture? X-Jhat three kinds are there? What are 
the major characteristics of each? 

18. 

19. 

20. 

21o 

23. How and in what proportions is lin^ mortar mixed? Gypsum 
mortar? Keene's cement? 

24. Wnat types of finish coats are listed in the text? How and 
in what proportions are each mixed? 
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Assignment 
Sheet No. 2 

Covering 
Units 29-45 

\ 

APPLYING PLASTER 

The plasterer must have a knowledge of the tools, plastering 
niaterials, and the types of plastering bases in order to do a good 
job of plastering. However, the most important job of the plasterer 
is the application of plaster mortar. 

In this assignment you will have an opportunity to learn techni­
ques for applying scratch, brown, and finish plaster coats to walls, 
ceilings, beams and arches lathed with the various plaster bases. 

Assignments 

1. Read the reference listed below. 
2. Be prepared to discuŝ fe the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 

Reference; 

N. Van Den Branden, Plastering Skill and Practice, pp. 144-249, 

Questions; 

1. VThat two principal tools are used by the plasterer to apply 
mortar? What is the purpose of each? What techniques are 
involved in using each of them? 

2. What is a darby? VThat does it do? How is trimming done? 

3. What are dots and screeds? How are they used? T^y are they 
used? 

4. Hew does three-coat and two-coat plaster work differ? What 
are the purposes of che base coat? 

5. What steps are involved in applying a finish coat of putty? 
Sand? Keene's cement? Interior Portland Cement? What are 
the advantages and disadvantages of each? 

6. What techniques are involved in applying color? Texturing 
surfaces? 

7« What materials are imitated in plaster work? What different 
techniques are utilized to imitate materials? 

8. What is a dryout? What causes it? How can it be prevented? 

9. What is a sweatout? X*?hat causes sweatouts? How can they be 
prevented? 
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10. Miâ t happens to plaster if it freezes before it sets? How 
can you tell if the plaster has been frozen? What is over-
sanding? Overly retarded piaster? 

Jl. What causes plaster to crack? What steps can the plasterer 
do to avoid this problem? 

11 • What is meant by soffit? Arris? How is a beam lined? 
Dotted? Stripped? 

13.. What is meant by squaring a room? Why is it done? Explain 
the following methods for squaring a room: (1) right-angle 
triangle method, (2) square method, (3) center-line method. 

14. What techniques are involved in applying the scratch coat 
to diamond-mesh lathing? Gypsum and insulating board lath­
ing? Wire lathing? Paper-backed lathing? Tarred surfaces? 
Concrete surfaces? 

15. V^at is browning? i^at aspects of browning apply in three-
coat work? Two-coat work? 

16. Discuss the important aspects of scratch and brown coats 
as they apply to: (1) lime mortar, (2) lightweight aggre­
gates, (3) Portland cement, (4) acoustic plaster. 
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ANALYSIS OF PAINTING AND DECORATING 

B TRAINING: What the jAssign.| RELATED INFORMATION: What 
leer Ŝ ioul̂  pe Able to Do I No. ; the Worker Should Know 

\ . 

**• 

Introduction to Painting and Decorating 

1. Nature of work done by 
painters and paperhangers 

2. Training requirements . 
3. Physical and mental 

requirements 
4« Employfiisnt outlook 
5. Earnings and working 

conditions 
6. Sources of occupational 

information for painters 

Tools and Ecfuipment 

8. Select brush for job 

9. Clean and store brushes 
10. Renovate bardexied 

brushes 
11. Clean paint rollers 

14. Spread drop cloths for 
property protection 

15. Apply masking liquids 
and tapes 

7. 

1 

1 

1 
1 
1 
1 

8 

9 

11 
12 
13 
14 

Types of brushes used in 
the painting and deco­
rating trades 
Points .to be observed in 
selecting brushes 
Care of brushes 

Types of paint rollers 
IVPss of air Gon^ressors 
Types of spray guns 
Materials for protecting 
surfaces \^ile painting 

Color Styling^ Harmony* and Selection 

21. Select exterior finishes 

23. Select interior finishes 

16. Meaning of color styling 
17. Effect of color upon ex­

terior architectural 
defects 

18. Selection of color for 
interior room styling 

19. Light reflections of 
various colors 

20. Guide rules for color 
selection 

21. Types of exterior paints 
22. Types of exterior natu­

ral finishes 
23. Types of interior trans­

parent finishes 
24. Types of interior opaque 

finishes 

mrmirt^mim> 
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Assign .j 
No. 

RELaTED INFORMATION: What 
the Worker Should Know , 

i25 

27 

28. 

30. 

32. 

33. 

34. 

35. 

,36. 

surface. P̂ eFagfttJtfĝ  

Meaeure moisture ccmtent 
with moisture meter 

Till nail holes and 
other blemishes with 
putty or other prepa­
ration 
Ŝand wood surfaces pre­
paratory to painting 
Seal knots and resin 
streaks 
Apply caulking compound 
Af ly wall primer and 
sectler 
Pill nail holes in wall-
hoard 
Apply joint tape and 
snooth joints 
Neutralize alkalinity in 
concrete surfaces 
Mechanically clean metal 
surfaces 
Cltemically clean metal 
surfaces 

1 
1 

25. 

26. 
27. 

Effect of moisture upon 
painted surfaces 
Purpose of priming 
Surface pr^>aration of 
new wood 

1 

1 

1 

1 

I 

3 1 . 

3 2 . 

34 . 

3 5 . 

36 . 

Preparation of plastered 
walls for painting 
Prepaaration of wallboard 
and plasterboard walls 

Masonry surface prepa­
ration 
Mechanical methods of 
metal surface preparation 
Chemical methods of metal 
surface preparation 

Paint Application 

37. Mix paint 

,38. Paint windows 

39. Paint doors 

40. Paint siding 
^41. Paint inside walls 
"42. Paint acoustical 

surfaces 
43. Paint masonry surface 
44. Paint concrete floors 
45. Paint met^l surfaces 
46. Paint wood floors 
47. Apply fir plywood sealer 

49. Clean spraying equipment 

50. Paint surfaces with 
spray gun 

f51. Apply flock finish 
!»!»*».'I »rt.»«> 

2 
2 

2 

2 
2 
2 

2 
2 
2 
2 
2 
2 

2 

2 

2 

37 . 
3 8 . 

3 9 . 

4 0 . 
4 1 . 
4 2 . 

4 3 . 
4 4 . 
4 5 . 
4 6 . 
4 7 . 
4 8 . 

4 9 . 

5 0 . 

5 1 . 

Paint mixing techniques 
Painting sequence for 
windows 
Painting sequence for 
doors 
Painting house siding 
Painting inside walls 
Painting acoustical 
surfaces 
fainting masonry surface 
Painting con^^rete floors 
Painting metal surfaces 
l^ainting wood floors 
Painting fir plywood 
Materials suitable for 
spraying 
Care of spray painting 
equipment 
Relationships of distance 
and stroke speed in spray 
painting 
Flock finishing 

i « i i i » i i i » i i » *«•>«. 
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RELATED INFORMATl'OlJt' Wî £v 
tl^e worker Shoyl4„,|^9^^, ,„,•„; 

/̂  >fO&YRAI!ifINGs What the 
^ ^ r t e i g , S?io\̂ Jt<̂  ge; ^ble ,t9 Do 

Assign.} 
NO, i 

Wall CoverincTS 

52. Select wall coverings 

55* Select tools and 
equipment for wall­
papering 

56. Prepare size for appli­
cation 

57. Apply size to wall 
58. Prepare wallpaper paste 
59. Get material ^nd supplies 

in readiness for applying 
wallpaper 

60. Cut paper to match 
61. Apply paste 
62. Fold and trim paper 
63. Chalk a line for 

starting course 
64. Make butt joints 
65. Make wire edge jqints 
66. Make lapped joints 
67. Apply and smooth out 

paper 
68. Trim around casings, 

baseboard/ etc. 
69. Roll seams 
70. Paper inside and outside 

corners 

71. Hang vertical strips 
72. Hang borders 
73. Hang horizontal strips 
74. Hang wall covering on 

ceiling 
75. Hang specialty wall 

coverings 

2 
2 

2 

2 

2 
2 

2 

2 

52 . 
53 . 

54 . 

55 . 

56 . 

58, 
59, 

6 3 . 

64 , 

70 . 

75 . 

Types o f wall^Q|3!or 
Measurement stftudal^s 
for wallpaper 
Fabric and other wall 
coverings 
Tools and equipment 
necessary for wall-
paperiiig 
composition of sizing 

Paste for wallpapering 
Procedures to follow 
when applying wallpaper 

Points to be observed to 
keep paper straight 
Types of seams 

Technique to be observed 
when hanging wall cover­
ings 

Unique aspects for 
hanging specialty wall 
coverings 

Interior Wood Finishing 

77. Identify open and 
closed grain woods 

76. Basic steps to achieve 
a fine finish 

77. Open and closed grain 
woods 

• ^ 
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JOB TRAINING: What the 
WSjirker Should Be Able To Do 

•78. 

79. 

80. 

81. 

82. 

83. 

84. 

86. 
87. 

88. 
89. 

90. 
91. 
92. 
93. 

94. 
95. 

Bleach wood 

Select stain 

Apply stain 

Apply wood filler 

Apply sealer 

Apply finish coats 

Rub and polish the 
finish 

Apply wax 
Finish hardwood floor 

Finish softwood floor 
Apply lacquer 

Produce spatter finish 
Apply a stipple finish 
Produce a design finish 
Stripe and line sur­
faces 
Apply a texture finish 
Stencil a surface 

— 

Assign. 
No. 

3 

i 3 

3 

3 

3 

3 

3 

3 

3 
3 

3 

3 
3 
3 
3 

3 
3 

RELATED INFORMATION: What 
the 

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85. 

86. 
87. 

89. 

90. 
91. 
92. 
93. 

94. 
95. 

Worker Should Know 

Techniques for bleaching 
wood 
Effect of stains upon 
beauty enhancement 
Types and characteristics 
of stains 
Types and characteristics 
of fillers 
Sealers for shellac, var­
nish, lacquer, and plas­
tic finishes 
Number of finish coats 
required for satisfactoc^ 
finishes 
Rubbing and polishing 
techniques 
Varnish defects and theii 
corrections 
Finishing waxes 
Floor finishes and pro­
cedures 

Techniques for lacquer 
finishes 
Spatter finishes 
Stippling finishes 
Design finishes 
Striping and lining 
techniques 
Texture paints 
Stenciling techniques 

96. 
97. 
98. 
99. 
100. 

101. 

Estimate 
Estimate 
Estimate 
Estimate 
Make out 
estimate 
Make out 
estimate 

General 

material costs 
labor costs 
overhead costs 
profit expected 
contractor 
record 
customer 
record 

cost 

3 

3 

Estimates 

96. 

100. 

Cost estimate techniques 

Types of estimate records I 
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Assignment 
Sheet NO. 1 

110 

Covering 
Units 1-36 

TOOLS, EQUIPMENT, MATERIAL SELECTION 
AND SURFACE PREPARATION 

An important aspect of the building trades is the painting and 
decorating field* Approximately 425,000 people are employed in the 
United States as painters and paperhangers. Though there is somewhat 
less growth in this field in comparison to the growth of the whole 
building trade industry, neveartheless 10,000 job openings occur 
every year. Thus the employment outlook is good in this field. 

One of the first steps in learning the painting and decorating 
trade is to become thoroughly familiar with the tools and equipment 
and use these items in order to provide reliable service without undue 
expense and trouble. It is also essential that he learn the proper 
techniques in preparing all types of surfaces prior to applying the 
desired finish. He must be well informed on different types and 
colors of opaque, translucent, and wall covering finishes so that he 
can eacpertly advise customers in their choice. The iir̂ Kjrtance of this 
function of the painter and decorator cannot be overemphasized. It 
the customer is dissatisfied with the end result, he will not hesitate 
to complain to you and to his friends. Conversely, a happy customer 
will gladly pay his bill, compliment you and proudly show off the 
completed work to his friends and acquaintances. 

In this assignment you will learn about employment information 
dealing witli painters and papexhangers, in5>ortant aspects of tools 
and equipment, how to prepare surfaces for decorating and factors in­
volved in selecting colors and finishing materials for various surfaces 

Assignment; 

1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 

References r 

G. 

M. 

Questions; 

1. 

2. 

Jarvis, Painting and Decorating Encyclopedia, pp. 49-58 
73-76, 78-79, 81-93, 158-162, 165-166. 
U. S. Department of Labor, Occupational Outlook Handbook, 
pp. 349-352. 

Contrast the nature of the work done by painters with that 
of paperhangers. Where are most of them employed? 

What training is necessary to become a journeyman painter 
or paperhanger? Where may he obtain this training? What 
additional qualifications are necessary? 
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3. How many people are 3mployed in the painting and decorating 
fields? How many job openings occur each year? What is the 
employment trend for this trade? 

4. What are the wages generally paid to painters? Paperliangecc|S'< 
How do they compare with other skilled building trades 
workers? Where can you obtain more occupational injfoiriRa-tion 
about the painting and decorating trade? 

5. What are the qualities of a good brush? Where are bristles 
obtained? What are the different types of brushes available 
and for what purpose is each type used? 

List the technique for cleaning brushes. What are the sol­
vents used for cleaning brushes? How can hardened brushes 
be renovated? 

What are the techniques involved in the correct use of a 
brushj? 

Discuss the merits of the three types of paint rollers. 
How are paint rollers cleaned? 

TVhat units of equipment are necessary to do spray painting? 
How do the two principal types of compressors work? 

What are the two types of spray guns? Discuss the operating 
principles and also the advantages and disadvantages of 
each type of gun, 

11- VJhat materials are drop cloths utsde rrom? Discuss the im­
portant aspects of masking tapes# blow torches* moisture\ 
meters, and electric sanders, \ 

12. What factors are involved in the preparation of interior \ 
woodwork prior to applying the finish? Exterior woodwork? 

13. VThat techniques are used to prepare new plaster walls for 
painting? Howare wallboard and plasterboard prepared? 

14. When should new masonry be neutralized prior to applying 
paint? What materials are necessary to do this? 

15. Why must metal surfaces be prepared before painting? What 
methods are used to clean metal? Discuss the various methocls 
and materials used to clean steel, galvanized iron, zinc, 
copper and aluminum. 

16. On what exterior surfaces may house paint be used? Exterior 
enamels? Natural finishes? Cement paints? Rubber base 
paints? What types of exterior wood primers are available 
and where may they be used? Discuss the proper use of the 
exterior painting chart on page 90 of the Painting and 
Decorating Encvclcpedia. 

6. 

7. 

8. 

9. 

10. 
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17. I»ist the types and uses of transparent and semi-transparent 
interior finishes. What opaque interior finishes are avail­
able and under what conditions should they be used? Discuss 
the proper use of the interior painting chart on page 91 of 
the Painting and Decorating Encyclopedia. 

18* What is meant by the term "paint styling?" What factors 
are involved in good paint styling? 

19. How may a color scheme be selected to produce desirable eye 
appeal for house exteriors? What principles of paint styling 
are involved in selecting an interior room color scheme? 
How may the reflecting power of paint colors be used effect­
ively? 

20. What are the basic paint styling points? Why should current 
color trends be studied and constantly watched? 
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Covering 
Units 37-75 

APPLICATION OP PAINT AND WALL COVERINGS 

Hie major portion of the work day of the painter and paperhanger 
is spanrfe-ift the application of paint or wall covering material. Ife 
must folly understand the techniques and skills involved in order to 
^^duce an acceptable finish. Even though the surface is adequately 
pr^>ared and a wise choice of materials has been made, an inferior 
and diRsa11 sfactory job will result if the application is not properly 
carried out. 

Different types of paints and wall coverings require, in many 
instances, sli^tly different methods of application. Also, different 
surfaces may require different methods for applying the same type of 
paint or Veil paper. 

This assignment ^s concerned with the procedures and practices 
that should be observed v^en applying paint and coverings. You will 
learn v^ich paints to use on different surfaces, procedures f6r aK>ly-
ing paint, techniques in the operation of spraying equipment, types 
of wall coverings, the use and care of wall covering tools, and prt̂ Jer 
hanging techniques for different types of wall covering neterials. 

Assignments \ 

1, 
2, 
3. 

Tteference; 

Read the reference listed below. 
Be prepared to discuss the stiidy questions listed below. 
Work out the questions, problems and projects as assigned 
by your instructor. 

G. Jarvis, Painting and Decorating Encyclopedia^^ pp. 9;̂ -96, 
103-123, 126-131, 167-173, 176-186. 

X3uestionss 

4. 

What different methods are used to mix paint? When is 
thinning required? 

List the general brushing techniques discussed in the text. 
What suggestions are offered for applying exterior oil 
paint? Flat oil paint? Enamels and varnishes? Shellac? 
Latex paints? Casein and calcimine? Texture paints? 

What types of paint rollers are available? What kinds of 
material are the rollers made of and for what purposes may 
each be used? 

Whal: procedure should you use to paint a ceiling? A wall? 
How should rollers be cleaned? 

\. 

-N; 
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5. What property protection precautions should he observed when 
decorating new surfaces? What materials are available for 
protection? 

6. What properties of wood affect the durability of paint? 
What are the painting characteristics of each of the five 
classifications of wood as grouped in the text? By what 
other properties may wood be selected? 

7. What suggestions does the author make for painting softwood? 
Exterior siding and trim? 

8. Discuss the procedures to follow for painting windows # doors / 
and exterior house siding* 

9. What procedure should be followed when painting or enameling 
ceiling? Walls? 

10. When applying paint to new plastered walls, what precautions 
must be observed? List the types of paints that may be 
used for new plaster walls. 

11. Why should masonry surfaces be painted? What paints are 
suitable for masonry walls and concrete floors? 

12. Why is the proper prime coat so important when painting 
metal surfaces? What suggestions are offered for painting 
galvanized iron? Copper? Tin? Storage tanks? 

13. When should floors be painted rather than varnished? What 
changes of procedure are necessary when painting open-grainec 
wood floors as contrasted to closed-grained floors? 

14. How may checking and grain lifting be prevented when paint­
ing fir plywood? Is this technique adaptable to oi:her woods? 

15. When may a spray gun be used for painting? Why must paint­
ing materials be carefully controlled for viscosity aftd 
temperature? 

16. Wlxat are the techniques for setting tlie spray gun pattern? 
For gun stroke? For triggering? Discuss the various trouble 
shooting aspects of spray painting listed on page 130 of the 
Painting and Decorating Encyclopedia. 

17. What is flock finishing? How may this finish be applied? 

18. How should spray equipment be cleaned and maintained? What 
safety precautions should be followed when spraying? 

19. How are wallpapers identified? What are the different types 
of wallpaper? How is wallpaper measured? 

20. What wall coverings are available other than wallpaper? 

\i 
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?.̂ * ^i^t and explain the use of d i f ferent too l s and equitntfe^t; 
. u t i l i z e d by a paperhanger. 

•• V 

^ ^^^^•i^.-'-yCh^^ is sizing? Why is it applied? VJhat procedure should 
*^''r • . 1>4'followed when applying size? Discuss the various aspects 
•". - 9f wallcovering paste. 

. - •- ' -

'-23̂ ^ "^9^ pjreliminary steps should be followed when setting up 
physical arrangement for paper hanging? Name the items-

til Iji checked when inspecting paper. 

244. 'How is paper cut and matched? How is curl removed? What 
procedure is used to.paste/ fold and trim paper? 

25. What are the three types of seams? Under what conditions 
is each seam used? 

26^ What techniques are involved in hanging the first strip? 
How are the different papers and wall coverings smoothed? 

27. How is paper trimmed at doors/ windows and baseboards? How 
is the second strip hung? What precautions must be taken 
when rolling seams? \ 

28. What techniques are involved in hanging borders? Streamline 
hanging? Hanging on ceilings? 

29. Discuss the other types of wall coverings available and the 
important hanging aspects for each type. 
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/'"'^Stttgnment 
. -^eet No, 3 

Covering 
Units 76-101 

INTERIOR FINISHING AND COST ESTIMATION 

Finishing the interior walls and woodwork of a home-caflJLs--fei?r!JSĴ  
tftoroagh knowledge of modern materials and step-by-st^p-procedure^. 
The painter and paperhanger must be able to advise his customers so 
that they may select the finish that will appropriately fit their de-* 
cor. Closely allied to the choice of an interior finish is the cost 
for applying the finish. The customer wants a nice and professional 
appearing job and at a low cost. The painter ̂ can competitively bid 
for jobs and still give a satisfactory finish if he knows the applica­
tion procedures of modem-materials. He can often under-bid and still 
turn a handsome profit by substituting a modern 2 or 3 coat finish for 
an older 5 coat finish. The newer finishes often are more enduring 
than the .x>lder ones and also have a greater aesthetic appeal. 

In this unit you will study the basic step for achieving a fine 
finish on interior woodwork, the different types of modern materials 
that are available, the correct step-by-step procedure for applying 
the different finishes, special effects that can be selected for inter­
ior wails and various aspects of cost estimatione 

Assignment; 

i. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems and projects as assigned 

by your instructor. 

References 

G. Jarvis, Painting and Decorating Encyclopedia, pp. 187-204, 
213-217, 221-223, 259-263. 

Questions; 

1. What are the basic steps involved in achieving a fine finish' 
Why is it iit̂ ortant to know wood classifications? What are 
some of the closed and open grained woods? 

2. Why is sanding required as the first step in finishing? 
What procedure should be followed in sanding interior wood­
work? 

3. For what purpose may a tack rag be used? How can a tack rag 
be made? 

4. Why is wood bleached? What bleaches are available and how is 
each applied? X̂ That safety precautions must be followed when 
bleaching? 
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For ̂ l̂at three reasons is wood stained? ifhat are the major 
•Tlassificati<»is of stains? List the advantages and disad-
' ̂ .ntages for each type? 

What is paste vood filler ooiisqp̂ êd of? f̂hat thinners are 
used for thinning filler and ̂ »hen would you use each type? 
How is vvood filler applied? 

7. Why is sealer applied and ̂ l̂at are the three principal types; 
How are sealers applied? 

8. Discuss the advantages and disadvantages of shellac finishes, 
What is meant hy a "̂ r̂or pound cut?" iihat procedure is fol­
lowed in applying a shellac finish? 

9. What types of varnishes are available and for %ihat purposes 
would you use each l^pe? ?^at special tec&niques should he 
followed ̂ n̂ en applying vairaish? 

10. What defects may develop in varnish finishes? How siay they 
be prevented? 

11. For what purposes may penetrating stain vases be used? A 
plain wax? î  colore wax? How is each a5«>lied? 

12. What are penetrating wood finishes used for? Uav are they 
applied? 

13. List the various types of floor finishes and discuss the 
advantages» disadvantage^ and general procedures for apply­
ing each type. 

14. Study the step-by-step procedures for the sany wood finishes 
described on pages 201-204 of the Painting and Decorating 
Encyclopedia. Which ones would be oost applicable for in­
terior woodwork? 

15. 

16. 

17. 

18. 

What is a spatter finish? By ̂ igiat different hand nsethods 
may spatter finishes be applied? How is sulti-color spray­
ing done? 

What is stippliiig and how saay this finish be applied? For 
what purpose is the twin roller used? 

T^en may texture paints 1^ used advantageously? What dif­
ferent laethods may t« used to apply texture paints? 

Explain the different sn̂ thods used to apply stripes or 
lines. 

19. When are stencils cut 3>y the painter rather than purchased 
firom paint stores? I-Shat are the steps of procedure for do­
ing stenciling work? 
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>V' 20. What is the basic unit of measure usually used for eSitojaating 
materials? How are interior surface areas measured? 5xter-

^ ior areas? Roof areas? 

•̂ . 

21 •' .What reference book is an important aid to estimating labor 
costs? What is meant by overhead expenses? How is profit ;. 
estimated? 

2̂ 2. What are the two kinds of estimates and what is the purpose 
of each? T̂Hiy is it important to have a copy of each on 
file? 

23. What precautions should be observed when estimating from 
blueprints? 

24. What are the two methods for figuring wallpaper materials? 
How may ceilings be estimated? 

25. What factors are involved in estimating the time required 
to do paperhanging? 
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FOREWORD 

This instructor's guide has been prepared for the con­
venience of the Building Trades instructor to provide source 
material in guiding class discussions outlined by the student's 
manual* and suggesting evaluation and instructional procedures 
to be used. For each discussion question provided in the 
student's manual the reference is given indicating the source of 
information providing the answer by the letter nsed to designate 
the particular text or texts in the assignment sheet. 

Although the course of study is keyed to a variety of refer­
ences, an attempt has been made to keep the number of references 
at a minimum and still provide adequate coverage. The references 
were the most recent available at the time of preparation. M -
ditional sources of reference may be found under supplementary 
assignments which the instructor may find valuable in supple­
menting the basic material and in assignments for advanced 
students. 

Special credit is due Dr. Robert L. Prater# formerly Re­
search Assistant in Industrial Education* and Mr. Richard E. 
Ginther/ Mr. Donald E. Maurer* and Mr. Robert J. Spinti# all 
Research Assistants in Industrial Education at the University 
of Missouri, who prepared assignment sheets and compiled this 
material. 

HUBERT WEOSELER 

Commissioner of Education 
State Department of Education 

12 

June, 1963 
100 

reprinted 
February 1965 
100 

Reprinted 
January 1-C7 
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INTRODUCTION 

The instructor's guide and student's manual for BUILDING TRADES 
are designed to provide organized instructional aids to the teacher of 
building construction classes and are to be used in conjunction with 
each other. In preparing this material* it has been assumed that job 
skills and procedures will be learned through actual experience in the 
construction of a house or some similar building, under the direction 
of a qualified instructor. The technical and related information is 
to be given through the use of these two manuals, also under the di­
rection of the instructor. 

The student's manual is divided into the following six trade 
areas: (1) carpentry, (2) masonry and concrete, (3) electrical con­
struction, (4) plumbing and pipefitting, (5) plastering, and (6) 
painting and decorating. Each of the areas covered in the student's 
manual has a complete analysis and a series of assignments. Each 
instruction unit in the analysis is arranged under the assignment in 
which that particular item is to be covered; the numbers of these 
assignments are found in the center column in the analysis. 

Each assignment is also cross-keyed to the analysis. The 
numbers found in the upper right corner on the first page of each 
assignment under the heading "Covering Units—" refer to the in­
struction units found in the analysis. 

Each of the student assignment sheets contains an introduction, 
a reading assignment, and a series of questions based upon the 
readings. The purpose of the introduction is to create interest, con­
vey the importance of the assignit^nt to the student, and tell him 
specifically what he is e-̂ pected to learn. The reading assignments 
are keyed to the Basic Reference List found in the front of the 
student*s manual. These texts were chosen because they covered the 
material adequately and at a desirable reading level. 

The questions on the assignment sheets serve two major purposes: 
(1) to guide the student to the important aspects of the reading 
assignnent, and (2) to form a basis or guide for classroom discussions 
These questions, though designed specifically for the foregoing two 
reasons, may also be utilized as written assignments to eniphasize some 
particular procedure or topic. 

The instructor's guide is divided into the same six areas and in 
the same sequence as the student's manual. Each student manual as­
signment has a correspondingly numbered and titled key sheet. Each 
key sheet is divided into sections which are described below: 

I. Key To Study Questions: 

This section contains the source of the answers to the 
study questions. The letter denotes the text as it is 
'-isted on the assignment sheet and on the basic refer­
ence list. The numbers indicate on what page(s) the 
answer is to be found. 
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II • Suggested Supplementary Assicmments; 

Contained in this section are extra readings, dis­
cussion questions> written assignments* special 
projects and problems, etc. These items will be 
especially helpful where first and second year 
building trades students are mixed together in the 
same class. These suggested assignments may then 
be made to the advanced students only. 

However, the instructor may want to occasionally 
supplement a particular phase of the major as­
signment by choosing one or more of the supple­
mentary suggestions and have all of the students 
coir̂ lete it. , These assignments may also be done 
on either an individual basis, such as for make 
up work, or as class projects. 

III. Suggested List of Visual Aids -

All types of aids are listed—mock-ups, movies, 
films, posters, film strips, slides, etcc This list 
is suggestive and is not complete; therefore, the 
instructor should add to the list. Further, he 
should carefully choose and use only those aids 
which best fit his objectives. 

IV. Other Instructional Aidst 

Essentially -this part of the key contains sug­
gestions of speakers and field trips as well âs 

: other aids. Again, the. instructor should carefully 
choose those which are appropriate for his par­
ticular course. He also should add to this list 
any item that he finds effective as a teaching aid. 

V« Test No. — Covering Assignments — arrid — ; 

The first four parts of the key described above 
are found on each key; however, part V is included 
periodically covering several preceding assignments. 
These tests are meant only as a guide or model for 
the instructor to follow when he constructs his 
ovm evaluation devices. The individual test item 
sanples are scattered throughout the reading as­
signments and do not necessarily cover the readings 
in depth. The instructor will want to make his 
own tests so that he can te^t on the principles, 
procedures, and other technical knowledge that he 
himself has emphasized in his daily instruction. 

The instructor's guide should be used as an aid to make his 
teaching more effective. It is a- guide and not intended to set a 
formal structure within which a building trades class is to operate. 
The instructor should feel free to modify, as his experience will 
allow, by adding or deleting material in both the student's and the 
instructor's manuals so that they may better fit his particular needs 
and objectives. 
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BhSiC REFERENCES USED IN BUILDING TRADES COURSE OF STJin 

-Listed below are the basic references used in the course of study for 
building Trades. The alphabetical designation for each r̂ .̂ference re-
xiiains the same throughout this publication. 

^* X:oncrete Form Copstruction, Delmar-Publishers, Inc.; Albany, 
New York/ $1.75* Area 1*** (1)** 

B. Dalzell, J. Ralph and To»?nsend/ Gilbert, Masonry SimpxjLjPio.̂ ^ 
Volume 1/ American Technica-l Society, Chicago, 1958, $5.75'* 

Area 2 (2) 

C. Dalzell, J. Ralph and Townsend, Gilbfeirt» -Masonry Simplified/ 
Volume II, American Technical Society/ Chicago, 1957 

Area 2 (3) 

D. Durbahn, Walter E., Fundamentals of Carpentry/ Volume 1/ 
American Technical Society/ Chicago, 1961/ $4.75* Area 1 (10) 

E. Durbahn/ Walter E./ Fundamentals of Carpentry/ Volume 11/ 
American Technical Society/ Chicago, 1960/ $4.95* Area 1 (12) 

Fo Graham/ Kennard C./ Interior Electrical Wiring, Part 1/ Resi*-
dential (6th Edition)/ American Technical Society/ Chicago, 
1961, $4.75* Area 3 (3) 

G. Jarvis, John/ Painting and Decorating Encyclopedia/ Goodheart-
Willcox Company/ Chicago/ 1957/ $4.09. Area 6 (3) 

H. Matthias/ A. J./ Smith/ EsleS/ Sr./ and Volland/ Robert J./ Kow 
to Design and Install Plumbing (4th Edition)/ American Techni­
cal Society/ Chicago/ 1960/ $4.95* Area 4 (7) 

J. Mix/ Floyd and Ciroui/ Ernest H., Practical Carpentry/ Goodheart-
Willcox Company/ Chicago 5/ Illinois/ 1960/ $3.75 Area 2, 1(14) 

K. Portland Cement Association/ Cement Mason's Manual/ 33 West Grand 
Avenue/ Chicago 10, Illinois/ 1960/ Free Area 2 (1) 

L. Portland Cement ^Association/ Laying Concrete Block/ 33 West Grand 
Avenue, Chicago 10, Illinois, 1954/ Free Area 2 (1) 

Mo U. S. Department of Labor/ Occupational Outlook Handbook/ 
Government Printing Office/ Washington/ D. C./ 1961 edition/ 
$4.50 Area 4/3;6/l(5) 

N. Van Den Brandcn/ Felicien and KnowleS/ Mark/ Plastering Skill 
and Practice, American Technical Society, Chicago/ 1959/ 
$5.95* Area 5 (2) 

* Subject to school discount 
** Frequency of use in assignments 

*** Area where used: 1—Carpentry Area; 2—Masonry and Concrete 
Area; 3—Electrical Construction Area; 4—Plumbing and 
Pipefitting Area; 5—Plastering Area; 6—Painting and Decorat­
ing Area. 

Note: For Supplementary References see individual assignments. 
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KEY—ASSIGNMENT SHl̂ BT NO- 1 
(CARPENTRY) 

INTRODUCTION TO THE BUILDING TRADES 

I- Key to Study Questions; 

1. M-339-340 
2. M-344 

3. 
4. 

I-l 
I-l 

5. 
6. 

M-345 
M-345-346 

II• Suqcfested Supplementary Assignments; 

A. Prepare a report on one of the building trades and present 
it to the class. Be sure to cover such topics as employment 
opportunities, training and qualifications needed, working 
conditions, arid wagesi 

III. Suggested List of Visual Aids; 

A. Film: CAREERS IN THE BUILDING TRADES—(16mm, 11 rain., B & W, 
sound, $1.00)-Coronet, University of Missouri, Audio-Visual 
Department, Columbia, Mis*' .ri. Bob, a high school boy 
working on a construction jOb durring the summer, observes all 
the building tradesmen and discovers that his interests and 
aptitudes fit him for a vocation.in the building trades. 
VThen he returns to school,he finds that each of his subjects 
will contribute to his future work. 

B. Film: KNOWLEDGE AND SKILLS—(l€mm, 20 min., color, sound, 
free)—^Modern Talking Picture Service, Kansas City 11, 
Missouri, or St. Louis 11, Missouri. This film brings you a 
special report on tomorrow's skilled people—the men and 
women, young and not so young, iij the trade and industrial 
program of our public schools. It is a special report on 
what we are doing, in our schools to provide the skilled and 
technical workers: of the future. 

IV. Other Instructional Aids; 

A. Speakers; 1. 

B. 

Invite a local building contractor to speak on 
"The Contractor—Responsibility and Functions 
of his Job.** 

^ - - * . ' ' 

2. Invite an official of the local union to speak 
on/"Unions and the Building Trades." 

3. Invite a representative of the Bureau of Ap­
prenticeship Training to speak on "The Ap­
prenticeship Program in the Building Trades.*' 

Field Trip; Visit a large construction site and observe 
the various tradesmen at work in their specific job oper­
ations. 



3^S¥—^ASSIG^SESiT SHEET MO. 2 

Key t o Study Qisestioias; 

1 . 
2 . 

M-346 
M-347 4.< 

M-347 
M-347 

M-347 
M-347 
M-34S 

I I . Sugges ted Siipplemeaatarv ^ss icmw^Bts ; 

A. Read: Durbabu* " ^ I t e r S . , FamdaE^mtals o f Claraea t ry , V o l . I , 
American T e c h n i c a l S o c i e t y , CM-cago, X l l i s o i s , 1956, p p . 1-6 . 

1 . Wr i t e o u t tSae answers t o t h e t e n q u e s t i o n s on page 6 . Be 
s p e c i f i c w i t h vo^ar ans^iisrs. 

I l l . Suggested L i s t o f Visiaal ^ i d s ; 

A. FiliP.: THE C^RPS^ISR—{ioism, 50 s i n . , c o l o r , $3.00)—^United 
Brotherliood o f Casrpenters and sJoinersr 222 E . Michigan S t . , 
I n d i a i a p o l i s 4 , I n d i a n a - C a r i ^ n t e r s a r e snown i n modem saw 
m i l l s , ! h i ^ - s i ^ e d plywood m i l l s , and on Jol:s wliere wood goes 
i n t o t h e c o n s t r u c t i o n o f e v e r y t h i n g f r o s d a ^ t o k i t c h e n 
c a b i n e t s . îPhe f i l m desaons t ra tes t ^ -s^lde sc<^>e o f t h e 
c a r p e n t e r ' s s k i l l s . 

IV. Other I n s t i n a c t i o n a l ^ i d s ; 

A» Speaker : I n v i t e a l o c a l c a r j ^ n t e r t o speak on t h e t o p i c , 
"Working Cond i t io i i s and E a r n i n g s o f Cars^nts rs .** 

- B. F i e l d Tr ips V i s i t a l a r g e c o ^ r ^ r c i a l iKi i ld ing under c o n ­
s t r u c t i o n and o b s e r v e t 3 ^ v a r i o u s t y p e s of work t h a i : c a r ­
p e n t e r s d o . 
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3 . 
4 . 
5 . 

D-222 
D-223 
D-225 

6 . 
7 . 
8 . 

D-225 
D-226 
D-226-227 

KEY--ASSIGNMENT SHEET NO. 3 
(CARPiSNTRY) 

ESSENTIAL PREPARATIONS FOR BUILDING A HOUSE 

!• Key to Study Questions; 

1* D-221 
2. D-222 

II. Sucfqested Supplementary Assignments; 

A. Read: Lair, E. A., Carpentry for the Building Trades, 
McGraw-Hill Book Company, Inc., New York, 1953, pp. 255-284, 

1. Be prepared to lead a class discussion on the various 
topics such as blueprints, specifications, and contracts. 

III. Suggested List of Visual Aids; 

A. Film: WHAT IS A CONTRACT?—'"^ oram, 10 rainv,.B & W, $1.00) — 
Coronet, University of Missouri, Audio-Visual Department, 
Columbia, Missouri. Two youngsters take .summer jobs to buy 
the thinigs they have always wanted, only to find themselves 
jobless and debtors in the middle of the summer. But by 
contract, their problems are happily solved. Through this 
story, your students will have a splendid opportunity to . 
study the elements of mutual assent, competent parties, 
legal bargains, consideration, in both oral and written 
contraccS. 

IV. Otler Instructional Aids: 

A. Obtain copies of blueprints, contracts and specifications 
from local contractors. Distribute these among the class and 
then discuss the various major topics and questions. 

B. Speaker: In\'ite a bank manager, broker or architect to talk 
on " Financing a Home, Legal Requirements, Building Codes and 
Contracts." 
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kEY-'ABStGlMENT SHEET NO. 4 
(CARPEIiTRY) 

TOOLS FOR THE CARPENTER 

11 

I« Key t o StudV Que s t i on s 

3c 

0 - 8 
D-8-9 
D-9-35 

4 . 
5 . 
6 . 

D-59-66 
D-59-62 
D-67 

7 o 
8 . 
9 . 

D-68 
D-69 
D-69 -70 

II. Suggested Supplementary Assignments: 

Ao Prepare a list of carpentry tool manufacturers and write 
for literature csnd tocl catalogs which describe the purposes, 
functions and advantage-.'S of the various tools. 

Ill. Suggested List of Visual Aids: 

A. Charts: Stanley Tools, Division of Stanley Works, "Stanley 
Instruction Charts," (38—19" x 25")—-$6.00 per set. These 
charts cover all woodv/orking tools and seven commonly used 
metal working tools* 

B. Write to: Stanley Tools, Division of Stanley Works, Catalog 
No. 34—(112 pp.)—Free. New Britain, Connecticut. This 
paper-bound book illustrates a complete line of tools and 
also a price list insert. 

IV. Other Instructional Aids: 

A. Speaker: Invite your local hardware dealer or a district 
representative from one of the tool manufacturing companies 
to speak on the topic, "Essential Features of Quality Tools." 
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KEY-~ASSIGKIMBNT SHEBT NO. 5 
(Cî RPENTRY) 

STAKING OUT AND EXCAVATING FOR BUILDINGS 

I. Key to Study Questionsi 

II. 

1» 
2 . 
3 . 

E-416* 
E-429-
D-10-: 
E-456-

Sucraested 

-426 • 
-454 
L9; D-32-35; 
-467 

Supplementary 

4 . 
5 i 
6 . 

•S-18-
J -57-

-22 
-62 

J -10~12 ; 
• 

Assionments : 

7 . 

8 . 

E-
E-

-45 € 
-18-

E-22-

>-467; 
•22; J-
•26 

-11-12 

A. Select a floor plan from a home builder's magazine and make 
a sketch of the' complete excavation layout required to build 
the house. 

B. Make a list of the materials and tools you would need to 
make the abov6 building layout. 

C. Divide students into small groups and have them stake out a 
small building near the school. . 

III. Suggested List of Visual Aids; 

A. L. S. Starrett Company* The Starrett Transit Book# Edu­
cational Division, Athol, Massachusetts, free, 47 pages. 
This book contains brief, concise instructions on how to set 
up and use a transit and level* One section deals with 
laying out and setting batter boards with the transit and 
level. (For advanced students.) • 

IV. bther Instructional Aids; 

i ! 
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KEY—ASSIGNJMENT SKE2T NO. 6 
(CARPENTRY) 

PROCEDURES FOR CONSTRUCTING CARPENTRY EQUIPMENT 

I . Key t o S t u d y Q u e s t i o n s ; 

1 . D-36 
2 . D-26 

3 
4 
5 . 
4 o 

D-37-39 
D-41~42 
D-44 

6 . D-47 
7 . D-48 
8 . D - 4 8 - 4 9 , 5 2 , 54 

II. Suggested Supplementary Assignments; 

A. Utilizing the written assignment for this unit, have students 
construct one or more of the pieces of equipment described in 
the assignment. Vol. I, pp. 36-58. 

III. Suggested List of Visual Aids; 

IV. Other Instructional Aids; 

A. Field Trip: Visit different construction sites and observe 
the various types of carpentry equipment used by the carpen­
ters "on the job." Make note of the ideas that would be of 
use to the class members. 
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KEY—ASSIGSiMENT SKSST NO. 7 
(CARPBNTRy) 

C0NCRETi3 Am): C0NCR3T3 FORMS 

I. Key to Study Questions: 

1 . 
2 . 
3 . 
4 . 
5 . 

J~16-17 
J -16 -18 
A-14-15 
A-16 
A--18-23 

6 . 
7 . 
8 . 
9 . 

1 0 . 

A-23 
A-30-35 
A-39-52 
A-53 
A-65 

1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 

A-73-78 
A-79-81 
A-90-91 
A-91 
A-94-98 

II. Suggested Supplementary -Assignments; 

A. Reads Federal Housing Administration, Minimum.Property 
Standards, U. S. Governii^nt Printing Office, Washington, 
D. C , pp. 76, 80-81. 

1. Read the requirements for concrete construction in 
the reference. 

2. Be prepared to answer oral questions concerning federal 
requirements for concrete construction. 

B. Make a list of materials required to build sectional forms 
for a 10 inch thick fbundation wall# 50 feet long and 8 feet 
high. 

Ill. Suggested List of Visual Aids; 

IV. Other Instructional Aids: 

A. Field Trip: Visit several construction sites, commercial and 
residential, taking note of the various methods used in the 
construction of footing and foundation forms. 
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KEY—ASSIGN̂ IE.̂ FT SHEET NO. 8 
(CARPENTRY) 

INTERPRETATION OF BUILDING PLANS AND SPECIFICATIONS 

I. Key i-o Study Questions: 

I . D--2i29 
2 . D-i231 
3 . D-231 
4 . D-231-232 
5 . D-234~236 

SuQQested Supplementary 

7 . 
3 . 
9 . 

10 . 

D-237 
D~251 
D-251 
D-254 
D-254 

?\ssiqnments: 

1 1 . 
12 . 
1 3 . 
14 . 
1 5 . 

D-254 
D-256 
D-258 
D-259 
D-260 

II. 

A. Obtain actual construction blueprints and study them in 
order to. become more adept at the interpretation of drawings. 

B. Survey magazines and nev/spapers for house plans of different 
styles of building architecture. 

Ill. Suggested List of Visual Aids; 

A. Using either an opaque or overhead projector, show slides of 
sample house plans and use this to give direction to class 
discussion. 

IV. Other Instructional Aids; 

A. Write to; Eugene Dietsgen Company/ The Use and Care of 
Drawing Instruments, Chicago, Illinois, 1954, (Free). This 
booklet contains architectural symbols, electrical symbols 
and plumbing symbols. It also contains information on the 
use and care of drawing instruments. 

V. Test No. 1, Covering Assignments 1-8; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false^ draw a circle around the letter "F." 

T (F) 1. 

(T) F 2. 

(T) F 3. 

T (F) 4. 

(T) F 5. 

Batter boards should be located at the exact point where 
the corners of the building are to meet E-19,22 

The ground around a building should slope away from the 
building. E-23 

The ability to use a transit may lead the way to ad­
vancement for the builder. E-456 

An error in adjustment of the leveling instrument is not 
very costly when sights are taken over a short distance. 

• E-459 
The 6-8-10 method will prove inaccurate when squaring 
large buildings E-464 
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h 

T (P) 6. VThen staking out irregular shaped buildings, the offsets 
should be laid out first- E-465-466 

(T) F 7. Foundation footings should be poured separately from the 
walls. :.:: J-15 

(T) P 8. In specifying a concrete mix* the first number refers to 
the proportion of Portland cement, the second number the 
sand and the third the gravel. J-16 

T F) 9. If water supply lines are placed under a floor slab# they 
do not need to be put in trenches. J-28 

T (F) 10. The keyhole savj and the hacksaw are similar in shape and 
are used for about the same purpose D-16 

T (F) 11. The fewer teeth a saw has the finer the cut it will make. 

(T) P 12. The jack plane is probably the. best plane for all-arouiid 
work. 15-20 

T (F) 13. Miter boxes should always be made of softwood. D-47 

(T) F 14. As the amount of open space around a building decreases, 
the fire hazard increases. D-223-224 

T (F) 15. A lot survey should be made by the homeowner. D-225 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Each one cubic foot volume sack of Portland cement weighs approxi­
mately 94 lbs. J-16 

2. Form marks can be removed from foundation wall surfaces by 
rubbing with a carborundum stone an 3 a mixture of cement and 
water. • J*19. 

3. Metal or wood sleeves 

4. 

5. 

can be inserted in the basement 
wall form to provide openings for utility connections.J-23 

Bolts used to anchor sills .to. foundations should be not more 
th3Ĵ  12 inches from the corners and on 4 foot centers. 

J-24 
It is recommended that metal reinforcement in concrete slabs be 
placed 1 1/2 inches from the top surface of the slab. J-30 

24 inch blade and 
D-12 

6. The standard framing square has a 
inch tongue. 

7. The crosscut saw most widely recommended for rough construction 
work has eight points per inch. D-17 
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3 c l?he countersink bit is used to produce a cone-shaped recess 
at the top of a drilled hole to receive a flathead woodscrew. 

D-28 

10, 

16 ounce hanuner i s recommended for •The 
carpentry work-

The term "plan view" and 
the same. 

general all around 
D-'32 

floor plan mean 
D-234 

11. Drawings are simplified by the use of symbols which 
represent materials as \-700d, stone, brick and concrete. D-237 

Multiple-Choice 

Directions; In the space at the left of each statement write the 
letter of the item which will provide the correct answer to con^lete 
the statement. 

B 

D 

1. The recommended distance between studs \viien erecting 
foundation forms is (A) 16 inches; (B) 24 inches; 
(C) 32 inches; (D) 48 inches. D-28 

2. The primary use of the band saw is (A) making straight 
cuts; (B) cutting curved surfaces, (C) ripping, (D) 
cutting angles. D-61 

3. The operation of straightening the edge of a board on a 
jointer is called (A) facing; (B) smoothing; (C) planing? 
(D) jointing. D-62 

4. Power planes are available \^ich ̂ -/ill finish surfaces up 
to (A) 1 inch wide; (B) 2 inches v/ide; (C) 2 1/2 inches 
\<7ide; (D) 4 inches wide. D-68 

5. Jlots which are formed in footings to lock or tie the 
footing and foundation wall together are called (A) key-
ways; (B) grooves; (C) trenches; (D) slides. A-41 

^ 

Directions; 
Select your 

Listing 

List the items called for in each of the following, 
answers carefully. 

1. Four items in which a builder should be able to advise the pro­
spective homeovmer are: 

(A) 

(B) 

(C) 

(D) 

securing an architect 

choosing a s u i t a b l e l o c a t i o n 

drawing up o f contrac t s 

handl ing f i n a n c i a l problems D-221 

file:///-700d
file:///viien
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.̂ Z. The four major types of architectural drawings are: . 

(h) plans (C) details 

(B) elevations (D) sections P~234 

3, Three types of portable sanders are: 

(A) disc (C) 

(B) belt • 

orbital 

D-69 

The two most common methods for establishing right angle corners 
when laying out building lines are: 

(A) 

(B) 

6-8-10 method 

level-transit and plumb bob E-464? g-20 
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KEY—ASSIGNI4ENT S I ^ S T NO. 9 
(CARPENTRY) 

TYPES OF WOOD FASTENERS AND BUIIJDERS* RẐ RDWARE 

I . Key to Study Questions 

1. D-1S4 
2. D-107 

3. D-188~193 
4. D-193-194 
5. D-136-198 

6. D-198 
7. D-205-212 
8. D--212-214-

II. Suggested Supplementary Assignments; 

A. Visit local building hardware dealers and obtain literature 
on various types of fasteners and hardware. Write manu­
facturers of hardware and request literature on their 
products. Catalog these into file form. 

III. Suggested List of Visual Aids; 

A. Film: USING SCREWS AND NAILS—(16mm, 12 min., B & W, $1.50)-
University of Missouri, Audio-Visual Department, Columbia, 
Missouri. Identifies the common types of nails and screws 
used in woodworking, as well as the function and uses of 
hammers, nail sets, and screwdrivers. 

B. Use an overhead projector to show the various fasteners on 
the screen. Have tlie class identify and discuss each type. 

IV. Other Instructional Aids; 

A. Speaker: Invite a local established hardware store or 
building supply company manager to speak on "The Kinds, Types 
and Functions of Materials and Trends in the Area of Building 
Hardv/are." 
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KEY—ASSIGNMSNT SHEET NO. 10 
(CARPENTRY) 

PRINCIPLES AND METHODS OP FRAMING FOR FLOORS 

I. Key to Study Questions; 

Questions: 4. 
1* J-57 5. 
2. J-57 6. 
3. J-60-61 7 -

J—62,65 
J-64 
J-64-70 
J-70, 72 

II. Suggested Supplementary Assignments; 
• • • -

A, Read.; Durbahn, W. P., Fundamentals of Carpentry, V61> XX-, :: 
American Technical Society, Chicago, Illinois, 1956,̂  jpp» 94-
101. 

1. Write out the procedure used to frame the sill, locate 
the joist, and frame joists. 

.' B. Make scaled mock-ups of the.various styles of sill con­
struction detail and joist and girder construction detail. 

III. Suggested List of Visual Aids; 

IV. Other Instructional Aids; 

A. Field Trip: Visit a construction site and view the sill and 
joist construction v/hile they are being framed. 
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KEY—-.̂ SIGIMSSPI? SBEST 5D. 11 

KIJ3DS, PRQPEETISS, ^3m STOCK SISSS CŜ  r̂ B?B̂ >R 

I . ifev t o Stijgy Cli3esti.oira^; 

1 . D-113-119 
2 . D-120 

3o 35-120-121 
4 . 15-121, 125-127 

3 . D-127 

I I . SuQCTss-fced Supplementary -^sslcnoi^snts; 

i^. Reads BiarS^laia, If. S . , Fasi^aseBtals o£ Caroes t ry , Vol . 1 , 
American ^fedtinical Soc ie ty , Chicago, 'Illinois, 1956, P5>- 102-
113. 

1 . Discuss t h e growth o f 
(B) beartsiTood a m 
wood snd sums&T woody 
moistisre cOEtssst. 

(A) h2r«-KCC^ and softwood j 
; (C) growth rii-gs; (Q) spring 
graim and testsre; and (F) 

Write t o i^ami^r coE^sanles as^i a s s o c l a t l o s s r e q a e s t l n g l i t e r ­
a t u r e on aud samples of t^ss ^iisds of I s s b e r sised in t he 
'^"^'^Idlng ccaastnactloia i B d a s t r v . 

B. 

I l l . Suggested I^lst o f ¥lsiaal Aids ; 

A. Films KMIMISID MK2JS î MJ ^SSIR BSES—(ISsss, 13 ssin. , B & n, 
$1.50)—•University of Mlsscsir l , *lc]jdlo-¥lS33l Depar t sea t , 
Coluisbla, Missoisrl . Sxplaii is t he c l a s s i f i e s t l o s s and charac­
t e r i s t i c s of ivoods so t h e c r a f t s ^ © can I i e t t s r s e l e c t and 
order t he woods he needs . 

IV. Other j j a s t r a c t i o n a l j^ ids ; 

A. Speakers Jiavite a l o c a l liau^ser d e a l e r t o speak ^sn t h e topic* 
"Se l ec t i on , U t i l l z a t l o p , ajid Care of TrniF^er." 
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KEY—ASSIGIIMENT SHEET NO.- 12 
(CARPENTRY) 

METHODS OP WALL FRAMING 

I. Key to Study Questions; 

1. J-51-55 
2. J-76-77, 
3. J-78-81 

81 
4. J-81-82 
5. J-84-85 
6. J-85-89 

7. J-90-92 
8. E-78-81 
9. E-81-84 

II. Suqqes .ed Supplementary Assignments; 

A. Make a scale model, sectional mock-ups of the various styles 
of house framing details as found in the reference for this 
unit. 

B. Make large detailed scale models of corner post constructions, 
wall partitions, window and door details, and flooring de-
vza ULS. 

Ill. Sucrqested List of Visual Aids; 

A. Film; BUILDING FOR SAFETY—(16mm, 14 min., color, free) — 
Underwriters* Laboratories, Inc., Public Relations Division, 
207 E. Ohio Street, Chicago 11. Illinois. Applies science 
and engineering to the study of fire hazards of building 
materials. Floors, walls, ceilings, roofs, and doors are 
tested. Shows testing of floor constructions, roof shingles, 
glass block walls and building insulation. . 

IV. Other Instructional Aids; 

A. Field Trip; Visit a construction site and observe actual 
methods and procedures of v/all framing. 
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KEY—ASsicJ^ENT SHEET NO. 13 
"(CARPENTRY) 

^'••'fnjkHiXm' PROBLEMS: RELATIVE TO TE-IE WORK OF OTHER TRADESMEN 

I • Key to study-Questions: 

1. E-87 
2. E-87-88 

3, 
4, 

E-88-89 
E-37-90 

5. E-84-86 
6. E-90 

II • Suggested Supplementary Assignments: 

A. Read: Durbahn, W. E., Fundamentals of Carpentry/ Vol, II, 
American Technical Society, Chicago, Illinois, 1956, pp. 91-
93. 

1. Lay out an ellipse using the string method. When might 
i-»u have occasion to utilize this procedure? Investigate 
into and determine other practical methods for the layout 
of an ellipse. l-Ttiat are some other geometric con­
structions which are applicable to the carpenter's 
job? 

III. Suggested List of Visual Aids; 

IV. Other Instructional Aids: 

A. Speaker: Invite a local building trades representative to 
speak on the topic, "The Necessity of Cooperation Between 
Workers of Various Occupational Areas on a Construction Job." 
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KEY—ASSIGNMENT SHEET 1̂ 0. 14 
(CARPENTRY) 

•pRINClPriES OB* PARTITION CONSlrRUCTION 

I• Key to Study Questions; 

1. J~92-96 2. E-66-67 

II. Suggested Supplementary Assignments.;., 

3, 3-65-66 
4. 2-71-73 

A. Read: Mix# P..M;, Practical Carpentry» The Goodheart-Willcox 
Company, Inc., Chicago, Illinois, 1960,-pp. 93-94. 

1. What are some methods of attaching partitions to a v/all? 
Draw sectional vi^ws of the various methods.. 

B. Make a scale model mock-up of various interior wall partition 
constructions •' 

III. Suggested List of Visual Aids; 

IV. Other Instructional Aids; 

A, Speaker; Invite a local architect to speak on the topic, 
".The Considerations Necessary in the Location, Placement, 
and Construction of Partitions." 
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KEY-—ASSIGNMENT SHEET NO. 15 
(CARPSIITRY) 

THE NATURE OF INSULATION AND ITS INSTALLATION 

25 

! • Key t o Study Q u e s t i o n s ; 

1 . D-156 
2 . D-157-175 

3 , D-175-182 
4 . J -210 

5 . J -211-213 
6 . J-216--222 
7 . J -227-236 

II- Sucrqested Supplementary Assignments; 

A. Read; Mix, F. M., Practical Carpentry, The Goodheart-Willcox 
Company, Inc., Chicago, Illinois, 1960, pp. 373-378. 

1. What purposes does an attic fan serve? How is air 
discharged to the outside of the building? 

2. vrhy is "free circulation" of air required? How is this 
obtained in the construction of the building? 

E. Have members of the class write to the manufacturers of 
insulation materials to obtain pamphlets, booklets, brochures4 
and other interesting data. 

Ill. Suggested List of Visual Aids; 

A. Obtain samples of thermal and acoustical insulation from 
local building materials dealers, mount on appropriate 
panels, and use as visual displays. 

IV. Other Instructional Aids: 
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KEY—ASSIGNMENT SHEET NO. 16 
- (CARPENTRY) 

TYPES AND USES OF SCAFFOU^ING 

I. Key to Studv Questions; 

1. E*122 2. E-122-125 
3. E-125 

4. J-370-372 
5. J-372 

II. Suqcrested Supplementairv Assignments: 

A. In a one-page paper summarize the need for and the importance 
of erecting safe, dependable scaffolding. 

B. Find out what types of steel and other scaffolding are 
available in. your local area. 

III. Suqcrested List of Visual Aids; 

A. Film: THE WOODWORKER—{16mm/ 10 min., B & W, $1.00)—Univ­
ersity of Missouri/ Audio-Visual Department/ Columbia/ 
Missouri. Shows carpenters erecting scaffold and setting 
forms for concrete foiindations and walls. The building of a 
house and millworlcing operations are also portrayed. 

IV. Other Instructional Aids: 

A.. Field Trip: Visit various construction sites and note the 
different types of scaffolding in use. Notice the various 
scaffolds in use by the different types of tradesmen. 
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KEY—ASSIGMENT SHEET NOo 17 
(CARPENTRY) 

SAFETY IN THE BTJirjDlNG TRADES 

27 

I. FQV to Study Questions 

1. E--16-17 2 E~17 
E-17-18 

4. D-56 
5. D-57 

II• - Suggested Supplementary Assignments: 

A. Reads Manual of Accident Prevention in Construction/ The 
Associated General Contractors of America/ Inc./ Washington/ 
D. C , 1958, Sections 15-19. 

1. Write summaries of the five different sections on safety 
emphasizing the main facts. Report to the class on this 
paper. 

III. Suggested List of Visual Aids; 

A. Film; SAFE USE OF TOOLS—(16mm/ 10 min./ color, $3.00)— 
Audio-Visual Extension Service, 115 T.S.M./ University of 
Minnesota, Minneapolis 14/ Ilinnesota. Shows the safe use 
of tools such as scissors/ knives, hammers, saws, files/ 
clamps and other small tools in school and home situations. 

IV. Other Instructional Aids; 

A. Using the Missouri Revised Statutes, chapters 285-295/ look 
up and discuss the industrial safety provisions. 

B. Obtain from local building trades union representative a 
list of union regulations dealing with safety. 

V. Test No. 2s Covering Assignments 9-17: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true/ draw a circle around the letter "T." If it is 
false, draw a circle around the letter *'F." 

T (F) 

(T) F 

T (F) 

T (F) 

T (F) 

1. An 8d nail is larger than a lOd nail D-189 

2. 

•3 
«4 . 

4. 

5. 

When installing wood screws in hardwood/ it is necessary 
to bore pilot holes. D-194 

The standard spacing for joists is 24" O.C. J-64 

Sills are set in place after the joists have been laid. 
J-62 

Checks that occur in wood are usually caused by a wracking 
and wrenching of the tree due to high win3s. D-114 
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(T) F 

T (F) 

(T) P 

(T) P 

(T) P 

(T) F 

T (P) 

(T) P 

T (F) 

. T (F) 

(T) P 

T (F) 

(T) F 

(T) F 

(T) F 

6 . 

7 . 

8 . 

9 . 

1 0 , 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

17 . 

1 8 . 

19 

2 0 . 

^^ •>.^!^'^^^®^^ amount of lumber used in construction comes 
•from thff x>o£t3«>oc;a Ci.B»o-i-PiQaj-î jĵ  D—127 

7. A sole plate may be referred tc ac. ,t,̂  ^^^^^ ^^^^ ^ „ ^ „ 
the tops of the studs together j-82 ' 

The 2 X 4 is the most common dimension lumber usea *-
studs. J-76 

Grounds serve as a straight edge and guide for the 
plasterer. E-86 

Rough floors to be used as a base for concrete and tile 
must be "dropped" between the joists, E-90 

When constructing partition corners, provision must be 
made to provide a nailing base for interior trim. E-72 

Plates on non-bearing partitions should be doubled for 
added strength. J-92" 

Economy of construction may be achieved by placing bearing 
partitions directly over one another. J-93 

When flexible insulation is used* it is not necessary to 
allo^ "air spaces" in the wall. D-158-159 

Fill insulation may be applied before the inside wall is 
built up. . D-160 

A major purpose of scaffolding is to provide a place to 
work without unnecessary loss of time. i J-370 

Clothing one wears has little effect upon an individual's 
safety on the job. E-17 

All workers should become safety conscious about them­
selves, their co-workers, and their jobs. D-57 

Protruding nails should be removed or bent over to prevent 
injury to workmen. E-18 

The building industry has one of the highest accident: 
rates. E-16 

Completion 

Directions; Pill in the blank(s) in each statement with the word{s) 
required to complete the sentence correctly. 

1. The symbol used to designate the term penny is d" D-189 

2. The" means of stiffening and distributing loads on floors is 
called bridging . J-70 
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3 . Any board tha t v a r i e s from being a true or plane surface i s 
\^rT?ed . D-117 

4. Materials such as dowels, moldings, interior trdms, and furring 
strips are sold by the linear foot. D-125-127 

5. Another name for the platform method of framing is the__western. 
frame. .. "* j-51 

S. 

Wall framing to accomodate a soil stack requires the wall to be 
designed so the stack may be enclosed E~88 

If a partition runs parallel to the joist, it should be supported 
by a double joist. J-92 

Ihermal insulation means the use of maierials which possess a higi 
degree of heat resistance. D-156 

vTork stations 9. Ladders should not be used for 
except in case of emergency or for short periods of tine. S-129 

10. To protect oneself against electric shock, all electric tools 
should be grounded S-131 

Mu 1 tiple-<;hoice 

DiEsqfeions; In the space at the left of each statement write the 
letter of the item which will provide the correct answer to coir5>lete 
the statement. 

B 

1. The kind of nail most frequently used in framing con­
struction is the (A) box nail; (B) casing nail; (C) connnon 
nail; (D) cut nail. D-189-190 

2. How many board feet are in a Piece of red oak, 2** x 4" x 
9*? (A) 4 bd. ft.; (B) 6 bd. ft.; (C) 8 M . ft.; (D) 10 
bd. ft. D-125 

IL 

3. Most loose fill insulation materials are made from 
(A) wood fibers; (B) grass fibers; (C) mineral substances; 
(D) cotton batting. D-159 

4. The majority of serious accidents in the building industry 
are caused by (A) nails in boards; (E) protruding wires 
and bolts; (C) broken tools; (D) falling objects. S-16 

5. The steps on a general purpose ladder should be uniformly 
spaced at a distance of (A) 12 inches; (B) 14 inches; 
(C) 16 inches; (D) 18 inches. E-129 
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Listing 

Directionss List the items called for in each of the following. 
Select your anŝ ^̂ ers carefully. 

1. Pour basic hinge classifications ares 

(A) full mortise _. (C) 

(B) half mortise 

full surface 

(D) half surface D-205 

ivarp may he divided in four general categories, they ares 

(B) 

bow 

crook 

(C) 

(D) 

cup 

twist D-117 

*2he comnion classifications of insulation found on the market 
today ares 

(A) 

(B) 

(C) 

flexible blankets 

fills 

bats 

(D) 

(E) 

(P) 

rigid 

slabs 

reflective D-157 

Many materials used in construction have Insulative qualities 
Name three of these materials. . 

(h) lightweicflit aggregate block 

(B) spravo-flake ^ 

(C) glass block D-174-175 
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KEY—ASSlGNMEJsfT SHEET NO. 18 
(CARPENTRY) 

PRINCIPLES OF ROOF FRAMING 

31 

I- Key to study Questions 

1. E-134-136 
2, E-136-137 

3. S-141-143 
4. E~142-146 

5. D-74-76 
6. D-75-102 
7. E-143-147 

II. Suggested Supplementary Assignments; 

A. Read: Durbahn, W. E., Fundamentals of Carpentry, Vol. I, 
American Technical Society, Chicago, Illinois, 1956, pp. 99-
102. 

lo Work out the problems on pages 100, 101 and 102 of 
the reference. 

B. Lay out an octagon on a 16" piece of stock using the eight 
square scale on the framing square. 

Ill. Suggested List of Visual Aids: 

IV. Other Instructional Aids; 

A. Obtain: How to Use the Stanley Rafter Square, Stanley Tools, 
New Britain, Connecticut. (Free) 
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KEY—ASSIGNMENT SHEET NO. 19 
(CARPENTRY) 

PROCEDURES AND PRACTICES OF ROOF FRAMING 

Key to Study Questions; 

1. E-147 
2. E~147-150 
3. J-101 
4. J-101 
5. J-102-i03 

6 . 
7 . 
8 . 
9 . 

10 . 

J-103 
J-104-105 
J-105 
E-151-156 
E-156-157 

1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . ; 
16 . 

E-162-163 
E-164-165 
E-169-170 
E-173-182 
J-108-109 
J-110-112 

II. Suggested Supplementary Assignments; '.. 

A. Read: Durbahn, VJ. E., Fundamentals of Carpentry, Vol. I, 
American Technical Society, Chicago, Illinois, 1960, pp. 86-
90. 

1. Using the framing square, lay out miter joints, butt 
joints, hopper joints, and other appropriate joints 
applicable to roof framing. 

B. Make scaled models of various roof framing construction 
details. 

Ill. Suggested List of Visual Aids; 

IV. Other Instructional Aids: 

A. Speaker; Invite a skilled and experienced carpenter who has 
specialized in roof framing to speak on "Problems and Pro­
cedures in the Framing and Construction of Roofs." 



.Î H 

"5-5 

I . Key -to S-tudv Qoesld-oas; 

! • E-182-183 4 . 
2 . E-183-i84 5 . 
3 , B~184-186 6 . 

S-198-I99 
S-1S9-20C 

I I . S-Qcrcrested Siipplesieaa-tarv ^sslcgaigeats; 

7- J - I22 
S. J-123-124 
3 - ^-124 

A. Reads Borbsfim* W. S.* FaasB ŝsseia-gials o£ Csroegtzryg Vol, T T 

i^i^ricau Ifeclanical Societ:v# Clsicsgo* X l l l s o l s , 1956, p . 492. 

Study "Oae "Marled tYP^s o£ roo£ tsresses and tihlsk of an 
appllcat ioia o£ ^[sers each snicisl: s e used , imat: a r e sose 
constxQction proljies^ tfeese t rs isses ssi^-t. p resenf? 

I l l . Sucrgested lajst of Visiaal Mdss 

'IV. Other I ias t i ruct lo i^ l j ^ d s ; 

A. F ie ld Trlpt ¥ i s i t varloiss coasse rda l l ^ i l d i 
observing t he "vsrio^s ts 'pes of roof t r u s s e s 
concerned i u t h e i r const rcc t icsa . 

and ciKsrcilies 
5 auid p rbb les s 
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II 

1 
KEY—Al^SlGNMENT SHEET NO. 21 

(CARPENTRY) 
TYPES OF WIIODOWS AND DOORS, THEIR FRAMING AND INSTALLATION 

-Key to Study Questions 

1. 
2. 

E-
E-
J-

Suqqes 

-307-
'311-
-268-

5 ted 

-309 
-314, 
-277 

3. 
4. 
5, 
6. 

E-314-
E-310-
E-318~ 
J-2^7-

Supplementary Assiqnments: 

-317 
-311 
-320 
-246 

7 . J-247-249 
8 . J-2S0-258 
9 . J-259-264 

10. J-265 

A. Read: Durbahn, W. B., Fundamentals of Carpentry, Vol. I, 
American Technical Society, Chicago, Illinois, 1956, pp. 205-
212. 

1. Identify the four basic hinge classifications. Iĉ î ntify 
the materials from which hinges are made. List the 
styles and finishes available on hinges. 

2. Describe the different styles of r /its, holders, catches# 
handles, etc, used on doors and windows. 

B. Make scale model mock-ups of window and door framing details; 
also, models of the various types of door construction de­
tails. 

III. Suggested List of Visual Aids: 

r^. Other Instructional 7'ds: 

A. Obtain information on types of windows from: Anderson Window 
Corporation, Bayport, Minnesota, (Free). 

B. Builders' hardware catalogs may be used to show the variety 
of items available for use in interior and exterior door and 
window installationc 
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KEY--ASSIGNMENT? SHEET NO. 22 
(CARPENTRY) 

EXTERIOR TRIM AND FINISH 

I. Key to Study Questions; 

1, E-216 6 . 
2 . E-216-217 ?• 
3 . E~217 8 . 
4 . J -128-132, 136-161 9 . 
5o J-128-135, 10 . 

E-258-265 1 1 . 

J-130-132 
J-133-134 
E-218-219 
J-145-147 
J-159-161 
J-161-162 

SuQqested Supplementary Assicmments: 

12 . 

13 . 
14. 
15 . 
16. 
11. 
18. 

E-224-229, 
265-272 

J-169-176 
J-178-190 
J-187-195 
J-198-200 
J-200-201 
J-202-206 

II. 

A. Have students collect various types and kinds of exterior 
trim, sidings, etc., and use for class discussion.. 

B. Make a scaled detailed mock-up of cornice trims and exterior 
window and door construction details . 

III. Suggested List of Visual Aids; 

A. Films SIDING SENSE—(16mm, 14% min., color, free)—^V7estern 
Pine Association, 510 Yeon Building, Portland 4, Oregon. This 
film uses animation to tell the history of the shelter of man 
Discusses the requirements of wood exterior siding, beauty, 
durability, function, and ease of maintenance. 

IV. Other Instructional Aids; 

A. Obtain samples of various types of roofing materials from 
local building materials dealers. 

B. Obtain samples of various types of sheathing and siding from 
local building materials dealers. 

C. Obtain samples of exterior moldings and trims from local 
building materials dealers. 
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.̂.\.JN3?paOR TRIM AND FINISH 

6. :.,J-302~3Q3 
: 7.. i : j^304-306 
•'8^. J-308-309 
9 . J-319~32l 

lOo J~322~323 

X J* •» 

JL4U 4 

13 . 
14. 
1 5 0 

J-324-328 
J-329 
J--329-330 
J-331-333 
J-336-337 

II- Suqcrested Supplementary Assignments; 

A. Read: Durbahn, W. E., Fundamentals of Carpentry^ Vol. 11^ 
American Technical Society, Chicago, Illinois, 1956, pp» 275-

.. :. :, 290, 303-307« 

y.̂  io ViThat are six common methods for joining interior plywood 
• ''• panels? 

2. I^at designs can be used to install sheetrock panels on 
the ceiling? 

3o What are the various types of interior trims and moldings 
used in a house? 

i i 

B. Draw a sectional view of a double hung windov/. Of a door 
jamb and frameo 

III. Suggested List of Visual Aids; 

•V A. Film: FLOORS WITH A FUTURE—-(16mm, 23 min., color, free) — 
The Bruce Flooring Company, Box 397, Memphis, Tennessee. A 
floor mechanic shows proper installation techniques for strip 
hardwood flooring iand block hardwood flooring in both con-
yejitionai and concriejte, sJLab construction. Includes a brief 

^ •'sequence, of'mahu:̂ ®̂#|&riî "-'sind- factory finishing of floors, 
1 ^ 5 - 7 . • ^ \ ^ f ' ••; • ••' • • 

. IV. other Instructional aidst 
* ' * J 

A. Invite a local floor covering expert to speak to the class on 
the topic, "Types of Floor Coverings and Their Installation." 

B, Invite a local lumber dealer to speak on the topic, "Millwork, 
Its Manufacture and Variety." 

C.,; ,pbta4jix'?̂ ]̂ î : 9̂''̂3''̂ ^̂ Ŝ:̂ ^ Q̂ . interior moldings, trims, 
. /".-..ahd- floor.|iha"̂ wafl coverinigs frCm local building .roaterials 

dealers,. ' . 

• > . t 

" ^ M ^ 
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KE^—i^SSIGimENT SHEET NO. 24 
(CARPENTRY) 

CAT£!ULATIONS AMID PROCEDURES FOR STAIRVTAY CONSTRUCTION 

2• Key t o Study Quest ions; 

1. E-327-330 
2. E-330-331 
3. E-331 

4. E-333 
5. E-335~338 
6. E-338-340 

7; B-340-342 
8. J-283 
9. J-290-29i 
10. J-293-294 

37 

II. SuQcrested Supplementary Assignments s 

A. Lay out 3 stringer board for a basement stairs 
rise is ?' 10";, and the total run 11*6''. 

The total 

B. MaXe scale model mock-ups of the various types of stair 
construction. 

Ill, Suggested List of Visual Aids; 

IV. Other Instructional Aids; 

Ae Obtain drav/ings and blueprints of older period style archi­
tecture showing details of the many kinds and types of stair 
constructions. 

V. Test" No. 3# Covering Assignments 18-24; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, drav.' a circle around the letter "T." If it 
is false, draw a circle around the letter "P." 

(T) P 1« The simplest type of roof is called the "shed" or "lean-to'' 
roof. S-134 

T (F) 2. 

(T) P 

(T) F 

T (F) 

T (F) 

3 . 

4 . 

5 . 

6 . 

A "bird's mouth" is.the joint formed when the rafter and 
ridge come into contact. E-137 

The unit span is twice the length of the unit run» E-144 

Collar beams are horizontal members used to strengthen 
roof rafters. B-I97 

-The pitch of a roof is changed when the rafters are 
shortened to allow for a two inch ridge, E-156 

The tail cut is made horizontal to the raft;er- plate and is 
a part of the "bird's mouth«" J-102 
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(T) F 7. 

(T) F 8. 

T (F) 9. 

(T) F 10, 

T (F) 11. 

(T) F 12. 

(T) F 13. 

(T) F 14. 

T (P) 15. 

(T) F 16. 

T (F) 17-

T (F) IS, 

(T) F 19-

For ordinari»̂  roof sheathing, a 20 inch spacing of rafters 
is commonly used. J-108 

X'Then framing flat roofs, the overhang may be framed by the 
use of transverse beam rafters. J-122 

Split rings are an exan©le of a circular truss rafter 
design. J-12 4 

The vertical grain wood shingle is a better grade than the 
flat grain shingle. E-219 

Building paper is used primarily to act as a thermal insu­
lation material- E-217 

The length of life and value of roof covering depends to 
a great extent upon the way in which it is laid« E-̂ 232 

Unless a home is to be con^letely carpeted, hardwood floor: 
are desirable. cr-329 

l-Shen laying finish flooring parallel to a wall, an ex­
pansion soace of at least 1/2 inch should be allowed. 

cr'-333 
When applying most gypsum board to interior walls, common 
nails are used extensively. J-298 

The "center line*' approach is the best to follow w^en 
applying ceiling tile J-300 

Window and door fraaes should be fitted prior to completior. 
of the exterior sheathing. J-237 

h 6G degree angle is a preferred slope for stairway con­
struction. S-330 

Casement windô ŝ are usually 
swing type. 

hingcjd and of the out-
J--238 

E- •331 (T) F 20. The desired height of staircase risers is 7 inches 

Completion 

Directions: Fill in the blank (s) in each statement with the wordCs) 
required to complete the sentence correctly. 

1. A carpenter would be seriously haiMiicapped without a framing 
square in his tool Kit. D~74 

The primary function of any roof is to shed water-
S-134 

3. The highest horizontal fraiuing member of a roof is called the 
ridge . E-147 

4o Jiny type of window protruding from a roof may be called a 
dormer . J-119 
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6. 

7. 

8. 

9. 

10. 

Joints in vertical siding may be covered with strips called 
"battens E-222 

When shingling against dormers or chimneys, the flashing 
must be worked in with the shingle courses to prevent leaking 
behind the courses. E-239-240 

Except for the length of the pieces, clapboards 
same as common or bevel siding. 

are the 
S-219 

A board which provides a finish at the junction of a floor and 
wall is called a baseboard . J-321 

A door jamb is the part of the frame that forms a lining 
for the opening that receives the door. J-268 

In an ordinary house a space of about 
for headroom. 

Multiple-Choice 

feet is preferred 
E-331 

Directions: In the space at the left of each statement, v/rite the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The established unit of measurement for the unit run is 
(A) 1/4 pitch; (B) 6 inches; (C) 12 inches; (D) 24 
inches. . • S-144 

^ 

-a. 

2. In an equal-pitch hip roof, the hip rafter always meets 
the ridge at an angle of (A) 30 degrees; (B) 45 degrees; 
(C) 60 degrees; (D) 90 degrees. E-149 

3. Pieces of plywood used to assemble roof trusses are called 
(A) gussets;(B) batters; (C) slabs; (D) strips.J-124 

jj 4. The core of a veneered door would probably be made up of 
(A) birch; (B) oak; (c) redwood; (D) pine. E-311 

JS 5. The parts of a new door which must be sawed off are the 
(A) rails; (B) stiles; (C) panels; (D) lugs. J-278 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Basically* there are five roof styles in common use. These five 
types are: 

ganibrel (A) 

(B) 

(c) 

shed or f la t 

gable 

hip 

(D) 

(E) mansard 

E-135 
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2. 

3. 

4. 

5. 

Rafter spacing is determined bys 

(A) stiffness of sheathing 

(B) weicrht o f r o o f 

(C) rafter span 

(D) snow and wind loads to be carried J-108 

Factors to be considered when choosing wood for exterior finish 
are: 

(C) lumber grade (A) decay resistance 

(B) Paint holding quality E-216 

There are tliree common methods of hanging doors. They aret 

(-A,) side hinges on edge of door 

(B) pivot hinges on top and bottom of door 

(C) roll away or sliding track E-314 

The two most commonly used types of windows are: 

(A) casement or hinged (B) double hung J~237 
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KSy—ASSIGJsJMSNT SHEET NO. 1 
(MASONRY iki3D COIICRETE): 

TyPES AND DESIGNS OF FOOTINGS AND FOUNDATIONS 

Key t o S t u d y Q u e s t i o n s ; 

5 . C-S6-114 
6 . C-114-123 
7 . C - 1 2 3 - 1 2 3 
8 . C -129-133 

I I . S u g g e s t e d S u p p l e m e n t a r y Assicynments: 

1 . 
2 . 
3 . 
4 . 

C -54 -86 
C - S l 
C-33 
C-91 -96 

9 . M-356, 3 7 2 - 3 7 4 
1 0 . M-356-357 , 374 
1 1 . M-358; 374 
1 2 . M-358, 375 

A. Write a paper stressing the iiaportance of footings and their 
relationship to a structurally sound house. 

Ill. Suggested List of Visual Aids; 

A. Film: NATION'S BUILDING STONE—(16inni, B & W, 19 inin., $1.00) 
—^University of Michigan, Audio-Visual Education Center, Ann 
Arbor,Mioiigan. Ouarrying and cutting limestone in preparing 
building stone? its use in various types of buildings. 

IV. Other Instructional Aids; 
! 'i 

i 
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KSY—î SSIiGN?<lBNT SKEST NO. 2 
(MASONRY" AIjlD COriCRETi:} 

TYPES, PROPERTIES, AND USES OF LIME AND MORTAR 

Key to Study Questions; 

1. B-2-11 
2. B-ll-iS 

3 . 
4 o 
5 . 

B-21 
B~24-32 
B-32-36 

6 . 
? • 
8 . 

B-36-47 
B-48 
B-49-56 

II. Suggested Supplementary Assignments; 

A. Prepare a list of the tvpes and Properties of mortar needed 
in masonry construction. 

B. Outline the tools, materials, and steps of procedure for 
mixing mortar. 

Ill• Suggested List of Visual Aids: 

A Films EOS'? TO HAKE QUALITY CONCRETE—(16mm, color, sound, 33 
min.. Free)—University of Missouri, Audio-Visual Department, 
Columbia, Missouri. This film describes the essential steps 
in making quality concrete from the design of the mix to the 
time it comes from the mixer. 

IV. Other Instructional Aids: 
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KBY--ASSIONMENT SHEET NO. 3 
(MASOINTRY AND CONCRETE) 

MIXING, POURING, AND FINISHING CONCRETE 

43 

I. Key to Study Questions; 

1 , B-62-65 
2 . B-66-67 
3 . B - 6 2 - 7 3 
4 . B - 7 6 - 9 0 , K-7 -9 
5 . B - 9 0 - 1 0 1 , K-14-20 
6 . K-6-7 
7 . K-11 

8 . 
9 . 

1 0 . 
1 1 . 
1 2 . 
JL^ o 

1 4 . 

K-11-13 
K-17 
K-17 
K~19 
K-19-20 
K-20 
K-20 

Suacres ted S u p p l e m e n t a r y A s s i q n m e n t s : 

1 5 . 
1 6 . 

1 7 . 
J.O o 

1 9 . 
2 0 . 
2 1 . 

K-25--33 
B-101-102r 
K~21-24 
B-102-103 
B-314~324 
B-324-332 
B-332-339 
B-339-354 

II. 

A. In a one-page paper, summarize the importance of concrete as 
it affects our daily lives and our security. 

Ill. Suqcrested List of Visual Aids; 

A. Film; CONCRETE EXAMPLE—(16mrrk, B & W, sound, 16 min.. Free) — 
University of Missouri, Audio-Visual Department, Columbia, 
Missouri. Teaches the five simple rules of quality concrete. 
Features such as air-entrainment, the extensive use of ready 
mixed concrete, and modern construction methods are included. 

IV. Other Instructional Aids; 

A. Speaker; Invite mason contractor to speak on the topic, "The 
Preparation, Mixing, and Pouring of Concrete." 

V. Test No. 1, Covering Assignments 1-3; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T (F) 1. Lime is not an important ingredient for mortar which is to 
be used for laying brick. B-13 

(T) F 2. Som.e limes should be soaked overnight to get the best 
results from it. B-25 

T (F) 3. The consistency of mortar refers to its ability to hold 

(T) F 

T (F) 

4. 

on to water. B-36 

A mortar joint should not be tooled to such an extent that 
the face is completely sealed. B-47 

The amount of water used in a concrete mix does not have 
much effect on the strength of the concrete. B-64 
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(T) F 6. 

T (F) 7. 

(T) F 8. 

Flat steel reinforcement rods are riot satisfactory for 
reinforcing concrete. B-72 

Cement mixed with sand and v/ater is called concrete. B-73 

Well graded sand ranges in size from very fine up to 1/4 
inch. B-82 

(T) F S. Ifhe amount of water held by the sand must be considered 
when figuring the amount of water needed for a concrete 
mix. • B~84 

T (F) 10." If a mechanical mixer is to be used# cement should be the 
first ingredient placed in the mixer. 3-87 

T (F) 11, The maximum size gravel or stone to use in a.concrete mix 
depends on weather conditions in the area. K-8 

(T) F 12. The soil on which concrete is to be poured should be 
dampened before the concrete is poured. K-1& 

(T) F 13. 

T (F) 14. 

(T) F 15. 

T (F) 16. 

(T) F 17. 

Screeding and darbying should be performed before bleeding 
takes place. K-17 

Less bleeding occurs in ncm-air-entrained concrete than in 
air-en trained concrete. ~- K~20 

Scaling can be caused by early cycles of freezing and 
thawing of newly poured concrete. : K-30-

Street walks should be at least 4 feet wide in residential 
neighborhoods. B-315 

Soft pine boards may be used for expansion joints in 
sidewalks. B-317 

Completion 

Directions s Fill in the blank (s) in each statement with the word (s) 
required to complete the sentence correctly. 

1. When enough water has been added to mortar so that it flows 
easily^ it is called grout • B-21 

2. The consistency of a mortar refers to its degree of • wetness 
B-36 

3. A mixture o^ sand* crushed gravel or stone, and cement is called 
concrete < - B-62 

4. The two principal requirements of hardened concrete are 
strength arid durability . B-63 

5. A material other than water* aggregate, and Portland cecent that 
is used as an ingredient of concrete is called an _^ admixture: 

K-6 
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7 . 

Rega3:t21ess o£ exposiare oi>isditi.C2BSc air-~eatxaiBed 
i s s t r o n g l y xeccKmaejsded f o r a l l concsrets ^iork. 

darl iv 

c c s c r e t e 
K-7 

I s B S ^ tS3 :flo.2t: i^se ccEscreiie s ierfece i sE i sd i -
a t e l y a f t e r i t 3uas i&eest s c r e e S e S . K-12 

8 . Most cenjeBl: iBasoias p r e f e r a 231232 
t h e c o n c r e t e s l a b t h e l a s t f e ^ ^ t lsaes. 

t r o w e l Sor t r o w e l i n g 
K-13 

S . I n uorthearia c l l i n a t e s laSaere ccsscre te f l a t , s t r r f s ce s a r e s u b j e c t t o 
f r e e z i n g and thawing , t h e isjajiMer shsKsld u s e a i r - e n t r a i n e d 
concre te« K-16 

1 0 . I f J o i n t s a r e t o l?e c o t i n c c a c r e t e s l a b s wltas a ?K];5£er saw# t h e y 
should b e c a t 4 t o 12 hoisrs a r c s r t h e r l a b l ias heen 
poi i red . K-18 , 19 

12 

11. Watertiaht PB'PBr ai>id. p o l v e t l s ^ l e ; ^ f i l i s 
c o v e r i n g s f o r c o n c r e t e t h a i : I s l i e ing c^sre^, 

2V lie u sed a s 
K-20 

ISie o c c u r r e n c e o f niimBroias f i n e i i e l r c r a c k s l a t l ie s o r f a o e o f 
newly hardened ^xsncrete i s c a l l e d grazi^e? . K-31 

Miialt±ple-<!^ics 

D i r e c t i o n s ; I n t h e s p a c e a t t l ^ l e f t o f eacii s l s t ssaea i : , ^ r r i t e t h e 
l e t t e r of t 2 ^ I t e i a f̂ciSaicih w i l l isromr 'e t h e c o r r e c t answer ls> c o s ^ l e t e 
t h e s ta temen- t . 

C 1 . ^ o s e p o r t i o n s o f a Ismildlag "s^sicta c i s ^ r l s e t h e f i r s t 
act33ai s t m c t i c r a l ^a?ork a r e tase C^) S^sssdation ^ s a l l s j (B) 
colnisns ; Cc) f o o t i n g s ? CB) r e l n S j r c s s e r s t r o d s . C-54 

C 2 . One o f t h e most limportant. f a c t o r s c o n c e r s l a g f o o t i n g s i s 
t h e C^} g r a d e o f s a j ^ t o l2Q lass^ i s t i ^ c o n c r e t e EEIX; 
(B) s i s e o f t h e a g g r e g a t e s ? {c | shapes o f t h e i r s i d e s asd 

bo t tOES; {B} s i z e o f reiiai^srcsip^^-^-

B 

i t u * C-55 

_D 3, The r ec032ssnd^ mix f o r r e i i s m r c e d cSHsc^te f o o t i n g s i s 
(B) I r 2 t 4 ? CB) l : 3 t 5 ? CC) 1;3=4? (B) l r2^=3%. C-S l 

I n r e i n f o r c e d ocaacrete f o o t i n g s * t h e r e i n f o r c i n g r c ^ s 
shon ld h e p l a c e d C-̂ ) ih* "to 3* fgoiR f^e iKSttoas o f t h e 
:ft>oting? CBI X" t o 2* froia t h e bot toss o f t h e f o o t i n g ; 
CC) 1%" t o 3"" f r o ^ tSie t s ^ o f t h e SKJtiiig? CB) i n t h e 
c e n t e r o f t3iie f o o t i n g . C-S6 

!l?hs rec^ssniended dHac ie t e ĝ Ŝx f o r o r d i n a r y c ^ ^ c r g t e foon— 
d a t i o n s i s C^) 1:2=4? CB) 1 S 2 3 /4r4? CC> l r3=5? CD> l s l r 2 . 

C-114 
I f d r a i n " t i l e s a r e ^ s s d a s a s^tiiS3«d o f -gaatsii^roofing f c c n -
d a t i o i ^ , gra^s?el o r c i n d e r s shossM b e b a c k f i l l e d a t l e a s t 
{^) 18 i n c h e s l^losa? t h e t i l s r ? {B} 10 i n c h e s above t h e t i l e , 
(C) 13 i n c h e s abo^e t l s t i l e ? ful 6 incsses be low t h e t i l e . 

C~133 



45 
^ 

Lifting 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The three admixtures mos;, commonly used by cement masons are: 

(A)' accelerators (C) air-entraining agents 

(B) retarders • K-6 . 

2. The niost common tools used for finishing horizontal concrete 
surfaces ares 

(A) • sticaightedge 

(B) hand tamper 

(C) darby 

(D) bull float 

(F) 

(G) 

(H) 

(I) 

(E) edger 

jointer or groover 

power loin cutter 

hand and power floats 

hand and power troif/els 

K-11-13 

The purposes of floating concrete surfaces are: 

(A) to embed large aggregates just beneath the surface 

(B) to remove slight imperfections 

(C) to consolidate mortar at the surface in preparation for 

other finishing operations K-19 

The names of some of the special concrete finishes are: 

(A) exposed aggregate (E) circle design 

(B) dry-shake color surfaces (F) swirl design 

(C) geometric design (G) wavy broom desicn 

(D) leaf impression (H) keystone finish 

K-25-28 
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KEY—ASSIGNMEOT SHBET N0« 4 
(MASOMRY AMD CONCRETE) 

LUILDIî IG WITH CONCRETE BLOCK 

47 

I. Key to Stiidv Questions; 

1 . B-142-143, L-2 5 . B~179~184, 
2 . B-143-152, L-2 6 , B-184-187, 
3o B-153-156, L-3 7 . L-7-S 
4 . B-156-179, L-4 8 . L-9 

Suqcrested Supplementary Ass ignments : 

L-
L-

«4-6 
•10 

9 . 
10 . 
• L l o 

12 . 
1 3 . 

L-12 
L-13-14 
L-15-16 
B-187-190 
B-192-193 

A. Write out an outline of the steps required to lay a block wal. 
without v/indows or doors. 

1. Explain how the sizes of concrete block affect the" 
location of doors and windows? Sketch the construction 
details of placing a door and window in a block wall. 

Ill. Suggested List of Visual Aids; • 

A. Film: BUILD WITH CONCRETE MASONRY—(16mm, B & W, sound, 19 
min.. Free)—University of Missouri, Audio-Visual Department, 
Columbia, Missouri. lypical examples of concrete masonry 
farm c instruction? how masons build with concrete masonry; 
painting masonry; wall patterns; use of block as a backing. 

IV. Other Instructional Aids; 

A. Speaker: Invite a local concrete products firm manager to 
speak on the topic, "Manufacturing of Block, Tile, and Bricko 
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I I . 

KSY~-ASSIGNMEMCi' SHEET, NO, 5 
(mSONRY AND casrcRETs) 
BUILDING V7ITH BRICKS 

K e v t o Stud^ 
~ T IWI.">M*'lll ••'IMI i f M l>l i l l i i l l m i l 

1 . B-255-258 
2 . B-259 
3 , B->260-26I 
4 , 8-263-269 

5e B-269-271 
6o B~274~279 
7. B~28i 
8. B-291-301 

9. 
lOe 
.i.JL <»• 

12» 
X,^ o 

B-301~303 
B«='303 
B-»306-'308 
. B-272-273 
B-273 

Suggested Supplementary Assicmmehtss . 

A. Writ2 a brief paper on "The Process of Manufacttiring Briclc,/' 

B.. Draw up a series of sketches showing the principal methods 
of bonding brick.. 

III, Suggested List of Visual Aids; 

A. Film: BRICK AND STONE MASON—(16mm* B & Ws sound, lO.min.* 
$1.50)—University of Minnesota* Audio-Visuai Extension 
Service/ l:i5 T.S.M./ Minneapolis 14? Minnesota^ Features 
many types of structures using brick and stones homes* 
churches, steel mills* round houses* etc. Covers edvicational 
requirements* working conditions, and steps xn advancement 
of the masonry trade. 

IV. Other Instructional Aids; 

p < 
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I I . 

smhl, î ND PARTITION? CONSTRUCTION 

I . KBV t o Siiudy Q u e s t i o n s s 

1 , 

3o 

C~3i7-322 
C-323-326 
C-326-353 

4 , C-353~367 
5o C - 3 6 7 - 3 7 3 
6 . B -198-204 
7o B«204-212 

8 c B'"212'"21B 
9 - B-218~219 

1 0 , B-219-239 
11o B-239-249 

Sncrqested S u p p l e m e n t a r y A s s i g n m e n t s 

C l a s s P r o j e c t : ii. 

Ic Obtain a set of plans for a house and make out a 
complete bill of materials for all cement and masonry 

2, Obtain prices for the needed items and compute ttiQ 
cost of all materialso 

3- Estimate the amount of man hours reqisired to construct 
the cement and masonsry work and compute the labor 
costs o 

III. Sugcrested List of Visual Aidsz 

Ao Using an overhead projector ̂  show and discuss photos and 
Sicetches of construction details of footings,, foundationsi> 
v/allSff chimneys* etc. It would îe especially beneficial 
if the items chosen are directly applicable to the house 
that the class will construct. 

4/n 

IV* other Instructional Aids: 
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Stud^rQiiestions s 
nwiii i i I. < •! l i "liTwriiWii- • ! ir'r-ii • n n 

.£•0 \ * * " ^ ^ - ^ * * * W i * 5 / 

2 . C-23S-246 
3« C~245"»263 

4 . C-263-27G 
5 , €--270-274 
6« C~27S'»290 

7 , C=»290-295 

' i ' l . SiKfges-S:e3 Si2Ppleg^ntarv J^gl^assssats s 

A. In a s h o r t paper d i scuss the e f f e c t ©f "&?eathar sspon cMsmeys 
and t he fnan^ f a c t o r s tisat. E S ^ t o be considered ±n reducing 
the e f f e c t of ^i^atherli^g* 

Bo Make a list of the varioiss parts of 3 fireplace and the 
function of each. 

C« Reads Mix* Floyid̂  Practical Carpentry* Goo3heart-Willco2c Co», 
Chicago^ 1960^ yg^ 355-368. 

2X1 o Sucfgested I«ist of Visisal gilds s 

^^» Other Instructional Mdss 

^« Speakers . Invite a local asason contractor cr mason to speak on 
. the topic £ /^forking \n.th Block, Brick, and Stone «*' 

¥« l^st Sgo« 2> Coverincr Assicmssents A-7-

Tme'-^lse 

Mrec t lonsg :̂22e follo&^ing stateisents are e i ther true o r f a l s e . I f 
the stafceisest I s t i rae , draw a c i r c l e around ifh& l e t t e r •*T<.** I f i t 
i s fa lse* draw 3 c i r c l e around the l e t t e r "P." 

C^) F 

C'T) F 

CT) F 

2e 

Concrete lassonry permits easy planning and ctuick erection • 
B-142 

-l?he three-core block is the one most coKiaonly ussdo 
B-143 

-̂ good isortar for the "average" concrete block construction 
is 2 one part Portland cen^nt, one part iisss ai^ three 
parts sand. B-156 

^ • * « » 

5, 

Vertical joints for blocks should not be over 3/8 inch 
tMck • B«I56 

It is possible to carry a heating duct inside a 4 inch 
partition jsade of 3 inch blocks and plastered on both 
sides, 3-175 
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Units from different tile manufacturers are fairly inter­
changeable. B-212 

Tile partitiond can be used over wood framing or floors. 
B-213 

-Architects prefer end-construction tile over side-con­
struction tile. B-219 

In tile construction the baseboards are nailed directly to 
the grounds. B-232 

Side-construction tile should be used with metal door buclcE 
B-239 

Fat mortar is sticky and contains little sand. B-250 

l2* figuring the lengtli of a brick wall/ there will be as 
many mortar joints as brick used. B-291 

Before starting corners# it is best to test the wall lengtl 
with dry brick. B-293 

T (F) 14. Flue linings need not be installed in brick chimneys where 
gas-fired heating appliances are used. C-235 

(T) F 15. Round flues are mora efficient than rectangular flues. 
^ C-237 

T (F) 

T (F) 

(T) F 

T CF) 

(T) F 

T (F) 

(T) F 

7 . 

8 . 

9 . 

1 0 . 

l l o 

1 2 . 

1 3 . 

T (F) 16. 

T (F) 17. 

(T) F 18. 

T (F) 19. 

T (F) 20. 

(T) F 21. 

T (F) 22. 

(T) F 23. 

(T) F 24. 

An exterior chimney is more efficient than an interior 
chimney. C-239 

A flue lining should stop about 2 inches below the top of 
the chimney cap. C-245 

Chimney locations should be planned when the building is 
being designed. C-269 

The modified fireplace is more difficult for the mason to 
build than the conventional type. C-281 

Fireplace lintels should always be steel angles. C-287 

The over-all aimension of the face of the fireplace should 
be such that whole bricks can be laid up without any 
cutting being necessary. C-305 

One-half inch joints malce stronger masonry work than 1/4 
inch jointso C-307-308 

The basic purpose of coping is the same as that of 
flashingo C-320 

Brick veneer on a frame wall consists of stretcher bonding 
throughout. C-35 0 



.S2 

<T) F 26.-

The concave, '"V" and weathered mortar joints are consider^c 
the approved types of tooled joints for masonry walls. 

C-354 

Openings in v/alls built of masonry units should be planned 
in oirder to-avoid or eliminate the necessity of cutting 
the units. C-365 

Completion 

Directionss Fill in the blank(s) in each statenent with the word{s) 
required to complete the sentence correctly. 

n 

a. 

9. 

10. 

11. 

12. 

13. 

14. 

bed 1. In concrete masonry, the horizontal joints are called — 
joints. B-156 

2. A concrete block wall 20 feet long, using standard blocks 8" x 8" 
X 16" nominal size and 3/8 inch mortar joints, would contain 

''''•' -15 stretchers. - B-15T 

3. Courses of blocks directly under joists, beams, and slabs should 
have their : cores filled with concrete. B-17Q , 

4. The builder can check the designer's dimensions by setting one 
course around the footing without using mortar ,.3-179-180 

Two or three courses of bricks are recommended fbr the 
top of concrete block bearing partitions so that loads may be 
evenly distributed. B-184 

The cells are vertical in end-^construction tile* B-138 

Mortar joints for tile can be from 1/4 
in thickness. 

inch to 1/2 inch 
B-212 ' 

Drain holes in the vertical mortar joints of bottom courses are 
called weep holes. B-226 

Tile units should be wet before they are laid. B-243 

The inexperienced mason should not apply mortar for tile bed 
joints in advance of more than one unit(s> w B-247 

The standard depth of a brick is 2 1/4 inches B-259 

In a rowlock course, the bricks lay on edge with only 
their ends exposed« B-268 

A mortar joint 1/4 inch thick is generally recommended for 
ordinary bricklaying. B-279 

Brick columns may have a load applied after two days. B-306 



..^..i,j.uiijjjyuj^5i?^s«eB^ ••-Ĵ 'i.=,Ĵ ik.W-..... ̂ u i p IJ,. .J ... S!R9PP«BiniB!9«iMpiBI«i SSWB» 

53 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to coit̂ lete 
the stateia^t. 

B 

A 

D 

If a flue lining is not used, the thickness of a chinmey 
\^11 should be (A) 4 inches? (B) 8 inches? (C) 6 inches; 
(D) 12 inches. C-235 

H flue lining should extend ahove the top of the chimney 
cap at least (A) 1/2 inch; (B) 1 inch; (C) 2 inches; 
(D) 8 inches. C-245 

The minimum amount of space that should he left hetfefeen 
the outside faces of chimneys and all wooden i^ams and 
joints is (A) 2 inches; (B) 3 inches; (C) 1 indh; (D) 6 
tinches. C-241 
a 

»/rhe recoiifflsnded minimum h e i ^ t that a chiieney should 
extend above a f l a t roof i s («) 2 f e e t ; (B) i foot; 
(C) 4 f e e t ; (D) 3 f e e t . C-263 

A f ireplace needs about (A) 14; (B) 15; (C) 17; (D) 20 
square inches of chimney flue area for each square foot of 
f ireplace opening. C-267 

A pract ica l he ight for any f ireplace i f f^riB width of t" 
Less than s i x f e e t i s (A) 30 inches; (B) 35 

the 
opening is less 
inches; (C) 27 inches? (D) 24 inches. C-296 

A mOre watertight wall will result if the joints are 
(A) flush; (B) thin; (C) thick; (D) recessed. C-324 

Ihe thickness of solid brick wails is in multiples of 
(a) 2 inches; (B) 3 inches? (C) 5 inches; (D) 4 inches 

C-327 

Listing 

Directions; List the items called for in eac3i of the following. 
Select your answers carefully. 

1. The two kinds of concrete masonry units are; 

(3) liohtfê icgit ccmcrete units 
B-142-143 

(A) regular concrete units 

2. "Pbe common surface finishes of concrete blocks are; 

(A) Plain finish (C) rough finish 

(B) smooth finish B-152-153 
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The kinds of brick most coiflmoniy used are: 

(A) comrH3n brick (D) fire brick 

(B) face brick (E) glazed brick 

(C) pressed brick • (F) imitation brick 
B-257-258 

4. 

pointer 

••Kie tools needed by the bricklayer are: 

{A> plumb rule (E) _ 

(B) trowels (P) line 

(C) brick hammer 

(D) brick set 

(G) 

(H) 

scfuare 

mortarboard 
B-269-271 

Bie-most common types of joint finishes are: 

(A) flush joints , (c) concave tooled joints 

(B) weather joints (D) "V" tooled joints 
B-278 

X.. 
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KEY—ASSIGNMENT SHEET NO. 1 
(ELECTRICAI. CONSTRUCTION) 

PUNDAiyjEî lTALS OF ELECTRICAL WORK 

I* Key to Study Questions; 

1. P-1-2 5. P-15~18 
2. P-2-3 6. P-18--19 
3. P-10-13 7. P~4~7 
4. F-13-15 8. P-11-19 

9 . 
10 . 
•LJ. . 

1 2 . 
S.O « 

M-362-363 
M-364 
M-364 
I 
I 

II• Suggested Supplementary Assignments; 

Read; 

A. Abbott/ Arthur L./ and Stetka* Frank* National Electrical 
Code Handbook/ Tenth Edition/ McGraxv-Hill Book Co./ New 
York/ N. Y., 1960/ pp. 1-32. 

B. Mullin/ Ilay C./ Electrical Trades/ Blueprint Reading and 
Sketching/ Delmsi Publishers, Inc./ Albany/ N. Y./ 1961/ 
pp. 1-30. (/ 

C. Simplified Electric Wiring Handbook/ Sears/ Roebuck and Co.* 
1960/ pp. 1-11. 

D. Select a set of house blueprints. 

1. Prepare a list of the circuits. 
2. Compute the expected consun5)tion of electricity. 
3. Ascertain the size of the service equipment needed. 
4. Make sketches of all wire runs and show placement of 

switches, outlets/ and lighting fixtures. 
5. Make a list of all tools and equipment needed to wire 

the complete house. 

III. Suggested List of Visual Aids; 

A. Film; THE ELECTRICIAN—{16mm/ B & W, sound/ 10 min., $1.50)-
University of Minnesota* Audio-Visual Extension Service, 
Minneapolis/ Minnesota. A broad overview of electrical jobs 
in the home, power plant, telephone, radio and electrical 
transportation. Also discusses occupation entrance re­
quirements . 

IV. Other Instructional Aids; 

A. Speaker; Invite a local employment office person to discuss 
the occupational outlook and requirements of the local labor 
market area. 
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KSV—-ASSIGNJIENT SHEET NO. 2 
(ELECTRICAL CONSTRUCTICaj) 

ELECTRICAL XflRI^G PRACTICES 

I. 

II. 

1. F~24-32 
2. P-22-23 
3. P-33-54 
4. F-56 
5. F-55-58 
6. F-58-70 
7. F-94-95 

8. 
9. 
10. 
11. 
12. 
13. 
14. 

P-95-96 
F-98-99 
F-98-99 
F-100-101 
F-126-127 
P-128 
Fr.129-131 

SuQaested Supplementary Assignments: 

1 c 

16. 
17. 
18, 
19. 
20. 
21. 
22. 

-

F-137-138 
P-138 
P-148-149 
P-149--150 
P-150-151 
F-142-148 
P-131-134 
F-134-136 

-

Read; 

B, 

C. 

Abbott# Arthur L.# and Stetka# Frank, national Electrical 
Code Handbooks Tenth Edition# McGraw-Hill Book Co., New York, 
N.y., 1960, pp. 33-350. 

American Standards Association, National Electrical Code, 
National Board of Fire Underwriters, 222 West Adams Street, 
Chicago 6, Illinois, $ .15. Use to look up standards and 
specifications. 

Mullin, Ray C , Electrical Trades, Blueprint Reading and 
Sketching, Delmar Publishers, Inc., Albany, N̂ . Y., 1961, 
pp. 31-149. 

Richter, H. P., Wiring Simplified, Park Publishing Co., 
Minneapolis 8, Minnesota* 1959, pp. 5-127. 

Simplified Electric Wiring Handbook, Sears, Roebuck and Co., 
1960, pp. 12-31, 38-47. 

Using the house blueprints from Assignment No. 1, make a 
list of each major portion of the electrical work. 

1. Show vdien each part of the plan should be done, how 
long each part will take to complete« and how each 
part of this plan will dovetail into the over-all 
construction period for the \^ole house. 

2. Make out a complete bill of materials for the 
electrical vjork. 

III. Suggested List of Visual Aids: 

A. Film: SERIES AND PARALLEL CIRCUITS—(16mm, B & W, sound, 10 
min., $1.00)—^University of Missoiuri, Audio-Visual Department. 
Columbia, Missouri, Explains the advantages and disadvantages 
of series, parallel, and series-parallel cĉ iibination circuits. 

D. 

E, 

F. 



mm 'mmwmmmmMmMmmmm 

57 

IV^ Other Ji^trQciiioiaal AJjgss 

A, Speakers Ismlt^ tbB local l^ml^iisg iisspector t o s ^ a k an. ths 
loca l ĉ 3de as ±t a j ^ l i e s tsj t J ^ e l s c t s l c a l r i e l d . 

B. FxeM Trips ¥isl- t tiHe locs l ps^^er ^^serar lsg p l a a t to- note 
the ge i^ra tor usui-t aia^ Isc^ t2ae pcpKsr ^ t s Srcam tlie geuerator 
t o the ^ItiiEate consiMer. 
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roiY—ASSIGNMENT SilEET NO. 3 
(ELECTRICAli CONSTRUCTION) 

SPECIAL PROBLEMS FOR ELECTRICmNS 

Key t o S t u d y Q u e s t i o n s ; 

1 . F -152-157 • 
2 . F-157 
3 . P-164~166 

4 . p - i e s 
5 . P - 1 6 8 - 1 7 3 
6 . F - 1 9 0 - 1 9 9 
7 . F - 2 0 1 - 2 0 5 

8 . P - 2 0 5 - 2 0 8 
9 . F-208- '213 

i O . F - 2 2 6 - 2 3 1 
1 1 . F -233 -247 

II. Sucfqested Supplementary. Assignments; 

Read; 

A. Mullin, Ray C w Electrical Trades/ Blueprint Reading and 
Sketching/ Delmar Publishers Inc./ Albany, NcY./ 1961/ pp. 
150-295. 

B. Simplified Electric Wiring Handbook/ Sears/ Roebuck and Co./ 
1960/ pp. 45-63. 

C. Utilizing the blueprints and the other problems from 
assignments 1 and 2, prepare a complete estimate for the 
electrical work. 

1. Include cost of labor/ material/ overhead/ and expected 
profit. Enter all data on an estimating form. 

2. Make out a purchase order for wire/ fixtures/ boxes/ and 
all other necessary materials. 

I3:i. Suggested List of Visual Aids; 

A. My POP'S A LINEMAN—(16mm/ color, sound/ 15 min./ $4.50) — 
University of Minnesota Audio-Visual Extension Service/ 
Minneapolis, Minnesota. The film deals with high voltage 
safety and depicts a typical workday with several dangerous 
situations. 

IV. Other Instructional Aids; 

A. Speaker; Ask a local wholesaler of electrical products to 
discuss purchasing techniques and procedures/ electrical 
materials, discounts/ and other related information. 

V. Test No. 1, Covering Assignments 1-3; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false/ draw a circle around the letter "F." 

T (P) 1. One 25 watt lamp in each room of a house is adequate. 
F-1 

<? r) 
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|M|#?.v.i2. cfr'he l^,^i!4^?pi5.1f''i<l@<itiical.Code manual i s r e v i s e d eve ry 
:K#|^^^.;^^r^^-:-e|^:'^ '• . • F-2 

two 

i5n?^#=^-3.v^v..: 

'. ' 'I--,' i->'=: {'• •.."4. 

not necessary to obtain a wiring 
' " " * . .1*. "~ 

. " ^ ^ 

"f%T) F • 5>-->pj^.^^if2^|^^^0^5^ s e r v i c e s a r e 

'^^t)- P 6 . Curi'^Yift wr^ 
¥^'^"^^¥L&::.:-tftf-

F~2 

ces 
F-2 

•r" 
:(T) .̂ /? 7 / < H i ^ - 0 i i # i i i r » g ; ^ ^ s h o u l d ' b e non ' -corro^ive F-24 

g(T) P 8 . 
•V-

(T) F 9 . 

' l i i -
(T) j^'t'S^; 

: h . . •• • ';'*:'^^^ 

(T) F 1 1 . 

•̂  T (F )12 . 

T (F) i3c 

T ( F ) 1 4 . 

(T) F 1.5. 

(T) P 1 6 . 

(T) F 1 7 . 

T (F) 1 8 . 

••^ (T) F 1 9 . 

(T) F 2 0 . 

The neutral wire is connected to the screw shell of the 
lamp socket. F~55 

The neutral wire should never be run to a switch. F-55 

Îf;vt̂ e#hfQplcohqu.GJtor is in one conduit and the neutral 
^ :c;dnductpr̂ ;î --in\̂ nother, induction will take place. F-57-58 

The number of wires permitted by the National Electrical 
Code is the same for rigid and thin-walled conduit, size 
for size. F-138 

A tv70 wire 115-230 volt circuit is required for an electric 
• 35ange. 

Armored cable cannot be used to wire a range circuit. 
F-152 

The home type of electric hot water heater usually has 
three heating elements. P-158 

Rigid conduit is not used extensively at the present time 
in dwellings, F-175 

With a remote control, low voltage, wiring system it is 
possible to turn a light on and off from several different 
places providing the control switches are hooked up in 
parallel. P-204 

A current of .05 to .20 amperes is sufficient to kill a 
grown person. I 

Under ordinary working conditions, there is usually no 
danger of getting a killing shock from 120 volt current. I 

Most construction electricians v/ork for electrical 
contractors. M-362 

Tĥ ^̂ velectrical apprenticeship program usually requires over 
8i;§(30,hours of on-the-job training. M-363 
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T (F) 23. 

T (P) 22. 

(T) P 23. 

T (F) 24. 

Approximately 310/000 men are employed as construction 
electricianso M-363 

The hourly rate for electricians is slightly less than 
the average of all journeymen in-the building trades. 

M-364 

The injury rate for electricians is lower than that for 
general construction work. M-364 

An experienced construction electrician cannot easily 
transfer to another type of electrical work such as a 
shipbuilding electrician. M-363 

Completion 

Directions: Pill m the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. .The unit of electrical pressure is the 

2. The unit of electrical current is the 

3. The unit of electrical 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

volt 

ampere 

.. P-10 

P-10 

resistance is the ohm. P-10 

The rate at which "electrical energy is delivered and consumed is 
called power It is measured in watts . P-13 

The rule for the power equation states that; Power equals the 
amperes flowing in a circuit times the volts 

of the circuit. 

There are two common types of circuits: 
parallel 

Conduit elbows are called ells 

P-14 

series and 
F-15 

P-128 

The National Electricai Code permits not more than a total of 
four 90° bends in a run of conduit. F-138 

reamer is used to remove burrs from the inside of 
freshly cut pipe. F-140 

A hacksaw blade used to cut thin-walled condv.it should have 
24-32 teeth per inch. - P-140 

24 The transformer used in remote-control wiring has a 
secondary winding. "" F-205 

volt 

three watts The National Electrical Code provides that 
be provided for each square foot of living quarters in residential 
occupancies. F-226 

http://condv.it
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Mult^.ple-Choice 

Directions; In -the spaed fet the l e f t of each statem,ent wri te the 
l e t t e r of the item which wi l l provide the correct answer to complete 
the statement-

A 

B 

B 

D 

1. If you were asked to install a lighting fixture v/hich 
could be controlled from five different locations, you 
would use (A) two 3"Way switches and three 4-way switches; 
(B) tv70 2-way switches and three 3-way switches; (C) two 
4~way switches and three 3-way switches? (D) three 3-v7ay 
switches and two 4-way sv/itches. P-69 

2. If a lighting fixture was to be controlled independently 
from two different locations, you v/ould need (A) 1-way 
switches; (B) 2-way switches? (C) 3-v7ay switches? (D) 4-
way switches. P-61 

3. A type of electrical wire covered v/ith a spiral of metal 
is "(A) ampex; (B) BX; (c) Romex? (D) Conduit. F-98 

4. In comparing No. 8 and No. 12 copper wire one would dis­
cover that the N Q . 8 wire has lower (A) v/eight? (B) cost? 
(C) strength; (D) resistance. F-19 

5. If the proper size of wiring is not available, the best 
practice is to (A) use smaller wire? (B) use the next 
larger size of wire? (C) install fewer outlets per circuit? 
(D) use two smaller v/ires. P-19 

6. The ground wire should be connected to a (A) gas pipe? 
(B) steam pipe? (G) water pipe? (D) vent pipe. F-40-41 

?• The wire which is connected to a terminal should be bent 
so that it pusses around the screw in the direction that 
the screw is turned when it is tightened becuase (A) the 
wire acts like a locknut? (B) the screw will be easier to 
loosen? (C) the wire will not turn off? (D) it will be 
easier to loosen the screw. F-56 

8. When skinning a wire, the insulation should be "penciled 
down" rather than cut square to (A) prevent the braid from 
fraying? (B) save time? (C) avoid nicking the wire? (D) 
to make a neater looking splice. . F-22 

9o Ohm's Law is written (A) E = IR? (B) R = 1. ? (C) I = E . 
(D) all of the above. 

Listing 

F-12 ^ 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

The three primary circuit elements are: 

(A) volts (B) amperes (C). ohms 
F-10 
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2 . Three d i f f e r e n t k inds of sp l i ce^ are t h e : 

(A) Picftail ; _ (B) Westeifn Union (C) 

4. 

5. 

6. 

8. 

tee tap 
P-24 

List three different types of tape used to insulate splices. 

(A) rubber tape" (C) plastic tape 

(B) friction tape F-25 

List the three general methods of arranging remote-control relays 

(A) outlet-mounted (C) zone-mounted 

(B) qancf-mounted F-209 

The main divisions of a complete wiring installation are: 

(A) service drop (D) grounding 

(B) service wires 

(C) service switch 

(E) metering 

F-33 

The three types of conduit, used for general purpose wiring are: 

(A) _ rigid conduit '^ 

(B) flexible [ 

(C) electrical metallic tubing F-126 

7, The three general classes of outlet boxes are: 

(A) ' square (B) octagon (C) rectangular 
F-131 

An estimate of the cost for doing a wiring job is arrived at 
after considering factors such as: 

(A) cost of material 

(B> cost of labor 

(C) 

(D) 

overhead cost 

expected profit 
F-233 
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Matchina 

Directions; In the left hand column is a list of items. The right 
hand column contains descriptive phrases or synonymous terms. Matqh 
the descriptions to the items by placing the letter of the descriptior 
in the blank at the left of the appropriate item. 

D 

H 

M 

B 

A 

1. BX 

2. Fish tape 

3 o Fuse 

K 4. K5f 

I 5. I 

6. Voltmeter 

F-98 

F-149 

F-39 

F-13 

F-10 

F~ll 

7. X'-n-iite wire F-55 

8 c 4-way switch F-67 

9, Hickey F-142 

C 10. Acqustat F-190 

Ac Used to bend conduit 

B. Needed for three or more 
controlling points 

C. Controls temperature of water 

D. Flat, narrow stoel wire which 
is used to pull conductors 

Eo Controls temperature of air 

F. Hooked up in parallel with a 
circuit 

G. Pi term used to identify flexi­
ble armored cable 

H. Safety device to prevent over­
loading a circuit 

I. Amperes 

J. Hooked up in series with a 
circuit 

K. Kilowatt 

L. Hot wire 

M. Neutral 
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KEy—ASSIGNMENT SHEET NO. 1 
(PLUMBING AND PIPEPITTING) 

»N INTRODUCTION TO THE PLUMBING AND PIPEPITTING TRADE 

I. Key, to Study Questions; 

1 . M-352~353 
2 . M~353 

3 . M-353 
4 . M-353-354 
5 . M~354 

6 . M-354-355 
7 . M-355 
8. H-Introduction 

II» Sucraested Supplementary, Assignments; 

. A* Prepare a list of all local sources of employment for plumĴ er; 
and pipefitters. Include the approximate number employed at 

..each, plant and company. 

III. Sucraested List of Visual Aids; 

A. Film; PLUMBING—YOUR LIFE'S WORK—(16mm, B & W, sound, 11 
min., free)—^National Association of Plumbing Contractors, 
l6l6-20th Street, N.W., Washington, D.C, Vocational guidance 
for a boy v/anting to become an apprentice plumber* 

IV. Other Instructional Aids; ... 

A. Speaker; Invite a local plumbing contractor to speak on the 
topic, "Employment Opportunities for Plumbers." 

i 
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KEY—ASSIGM-IENT SPIEET N0„ 2 
(PLUMBING AND PIPEPITTING) 

TYPES AND FUNCTIONS OF SEWAGE DISPOSAL SYSTEMS 

I* Key to Study Questions; 

1. 
2« 

H~l 
H-1-6 

3. H-6-16 
4o H-20 
5. H-21-25 

6. H-26 
7 o H-26-32 
8o H-32 

11 • SuQQfested Supplementary Assignments; 

A. Read; federal Housing Administration, Minimum Property 
standards, FHA No. 300, Superintendent of Documents, Washing­
ton, Do C , pp. 217-230. 

B. Make a sketch of a layout for a distribution field for a 
septic tank. Estimate the material you would need to build 
the field. 

C. Obtain copies of the recommended layout and installation of 
tlie septic system from the local county health department. 

III. Suggested List of Visual Aids; 

A. Film; MODERN PIPE FOR MODERN LIVING—(16mm, color, sound, 
27 min., free)—National Association of Plumbing Contractors, 
1016-20th Street, N.Wo, Washington 6, D.C. The manufacture 
and use of fiber pipe for sewage and septic tank disposal 
and for drainage and irrigation use. 

B. Film: GUARDIAN OF COMMUNITY HEALTH—(16rrm, color, sound, 
20 min., free)—National Association of Plumbing Contractors, 
1016-20th Street, N.W., X'7ashington 6, DoC. Shows sewage and 
sewage treatment in communities of all sizes. 

IV. Other Instructional Aids; 

Ao Field Trip; Arrange a trip to the local sewage disposal 
plant. 

Vo Test No. 1, Covering Assignments 1-2; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, drâ w a circle around the letter "F." 

T (F) 1. The plumber does not need to be concerned with under­
standing the public sewage system. H-1 

T (F) 2. Sanitary sewers carry both sanitary waste and rain water. 
H-2 
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(T) F 

(T) F 

T (P) 

(T) F 

T (F) 

3 . 

4 . 

5 . 

6 , 

7 . 

One of the most common methods by which sewage is treated 
is the activated sludge process-. H-7 

Sandy soil is the most favorable soil for the disposal of 
waste from a septic system. H-20 

The septic tank should be installed at least five feet 
below the surface. H-20 

Commercially made tanks may not always meet standards 
required by state or local agencies. H~25 

The septic tank should be located close to the lot line. 
H-26 

(T) F 8. The distribution field is less expensive to construct than 
the filter trench. H-30 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The treatment of sewage has made it necessary to have 
sewers to take care of rain water. H-2 

storm 

2. Manholes serve as 

3. 

jleanouts 
cessibie for inspection and repair. 

Filter bed blocks 

and make the public sewer ac~ 
H-6 

floor of a filter to supply ventilation. 
are laid on the 

H-14 

4. The septic tank is a device used in rural 
sewage systems to expedite the decomposition of the elements 
contained in raw sewage. H-21 

5. A family of six needs a septic tank of approximately 50 
cubic feet capacity. H-25 

6. For residences serving more than six persons# to 
cubic feet of tank content per person is recommended. H-25 

7. In most cases there is a lack of free 
tanks. 

oxycren in septic 
H-26 

8. The filter trench is the best purification unit 
to use with clay soil and where a natural drainage terminal is 
available. H-2 8 

9. There should be 10 feet of space between the rows of tile 
in a distribution field. 

10. The distribution field uses the ear th 
purifying the discharged effluent, 

H-30 

as a means of 
H-30 
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Directioc:S; List the items called for in each of the following. 
Select your answers carefully, 

1. The types of public sev/ers, classified according to the type of 
waste they handle, are: 

(A) combination public sewers 

(B) sanitary sewers 

(C) s torm sev/ers 

H-1-2 

2. Two common methods by which municipal sev/age may be treated are: 

(A) activated sludge process (B) sprinkling Tilter process 
H-7 

3. The three types of rural filtration units are: 

(A) drv well (C) distribution field 

(B) filter trench . H-27 
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KEY—ASSlGWiMEN'T SHEET NO. 3 
(PLUMBING AND PIPEFITTING) 

LAYOUT AND INSTALLATION OP HOUSE SEWERS AND DRAINS 

I, Kay to Study Questions; 

1. 
2. 

H~54-59 
H-63-64 

So 

4. 
H~64-69 
H-70-74 

5. H-75-94 
6» H-95~100 
7. H-103-106 

11 • SugcTGSted Supplementary Assignments; 

A« The instructor should prepare duplicate copies of a set of 
house blueprints and a lot plan. 

1. Students should make a sketch layout for the house sewer, 
house drain, and storm drain. 

Ill. Suggested List of Visual Aids; 

A. Film: HERE'S HOW WITH CLAY PIPS--(16mm, color, sound, 20 
min., free)—National Association of Plumbing Contractors, 
1016 20th Street, NoW., Washington 6, D.C. Detailed des­
cription of all steps involved in laying trunk and main sewer 
lines • 

B. Film; ONCE AND FOREVER—(16mm, color, sound, 14 mino, free)—-
National Association of Plumbing Contractors, 1016 20th 
Street, N.W., Washington 6, D.C. Portrays value of installinc 
cast iron soil pipe in residence and in sev/er laterals. 

IV. Other Instructional Aids; 
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KEY—ASSIGNMENT SHEET NO. 4 
(PLUMBING AND PIPEFITTING) 

TOOLS AND MATERIALS USED IN HOUŜ E SÎ IKER AND DR?\IN CONSTRUCTION 
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I. Key to Study Questions 

1 . H-33 
2 . H-33 
3 . K-34 
4o H~34~35 

5o H--35 
6 . H~35-36 
7 . K~36-37 
8 . H-38-42 

Sucfaested Supplementary Ass ignments : 

9 . 
10 . 
Ju JL c 

12 . 
1 3 . 

H-43-45 
H-45-48 
H-47,52 
H-49 
H-49-52 

II. 

A. Utilizing the house blueprints and sketch layout for the 
suggested advanced assignment of unit 3/ make a bill of 
materials for the house sewer# house drain/ and storm drain. 

XII. Suggested List of Visual Aids: 

A. Film: WHITE PIPE—(16mm# color, sound, 35 min.', free)--
National Association of Plumbing Contractors, 1016 20th 
Street, N.W,, Washington 6, D.C. Illustrates the manufacture, 
use and installation of four transit pipes for the home; 
bui3-ding sewer pipe, plumbing, vent pipe, warm air duct and 
gas vent pipe. 

B. Film: LITTLE KN0V7N FACTS ABOUT A WELL-KNOWN PRODUCT—(16mm, 
color, sound, 32 min., free)—National Association of Plumbing 
contractors, 1016 20th Street, N.W., Washington 6, D.C. 
Shows the processing of a malleable iron casting, manufacture 
of drop forgings, and manufacture of pipe tools. 

IV. Other Instructional Aids; 

A. Field Trip: Visit a local wholesale plumbing distributor to 
inspect the various types, sizes, and qualities of traps, 
pipes, valves, fixtures, etc. 

V. Test No. 2, Covering Assignments 3~4: 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, drav/ a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

T (F) 1. The plumber has a wide variety of materials to choose 
from for drainage construction. H-33 

(T) F 2. Fittings used on waste lines should be of long radius. 
H-33 

T (F) 3. Cast iron pipe is recommended for drainage on buildings 
more than twenty-five stori<̂ .s high. H-35 
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N 

T (P) 

T (F) 

(T) F 

T (F) 

(T) F 

4. The plumber needs more manipulative skill than most other 
building tradesmen. H-43 

5. The separation of cast iron soil pipe into two pieces is 
a sawing process• H-47 

6. Sweated joints should be made of solder that is approxi­
mately 50 per cent tin and 50 per cent lead H~49 

7. The house sewer should enter the main sewer at a 90 degree 
angle. H~54~55 

8. If located back to back, one house sewer may serve two. 
buildings on the same lot. H-61 

(T) F 9, A 1/8 bend is classified as a long radius fitting. H-70 

(T) F 10. The interior house drain installation is usually begun by 
calking a Y-fitting into a length of cast iron pipe. H-71 

Completion 

Directions: Pill in the blank(s) in each statement with the word(s) 
required- to complete the sentence correctly. 

1. Sewers and drains are generally constructed v/ith _ cast 
. iron soil pipe or vitrified clay. 
pipe H-33 

2. 

3. 

;The chief use for galvanized steel pipe is for venting 
H-38 

Waste installations in buildings constructed under federal speci* 
fications are usually made with brass pipe. H-41 

4,. , It is necessary to use a pouring 

5 . 

6 . 

7 . 

8 . 

9 . 

10. 

making a h o r i z o n t a l calk j o i n t . 
rope v/hen 

H-47 

It is not necessary for a wiped lead joint to be longer than 
two inches. K-50 

The part of the drainage system beginning just outside the foun­
dation wall is the house sewer . H-53 

X^en a house sewer is installed in soil containing tree roots, 
cast iron pipe should be used. H-53 

The usual pitch of a house sewer is not less than 1/4 inch 
to the foot. •• H-58 

The plumber can prevent earth walls from caving in by 
Shoring • H-60 

Tlie c o l l e c t i o n l i n e i s a l so^ re fe r r ed t o as the 
drain . '''"""' 

house 
H-63 
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11. The most practical method of determining the size of a house 
drain is by the unit system. H~65 

12. A 4~inch P-trap installed not more than two feet under 
the bssement floor makes a desirable floor drain. H-80 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. (A) cement joint on vitrified clay pipe . 

(B) mechanical seal joint 

(C) cast iron pipe to vitrified clav pipe 

(D) composition joints 

(E) vertical calk joint 

(P) horizontal calk 

(G) a c i d - r e s i s t a n t ca lk -joints 

(H) 

(I) 

screw thread JQ,j.nt, 

sv/eat or so lder j o i n t 

(J) wiped j o i n t 
H-43-49 

The two things that must be known in order to determine the grade 
of the house sewer are: 

(A) the depth of the house drain outlet 

(B) dePtJh of the connection in the street 
H»57 
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KEY—ASSIGNMENT SHEET N0« 5 
(PLUMBING AND PIPEPlTTING) 

INSTALLATION OF SOIL AND WASTE PIPE 

I. Key to Study Questions; 

1 . H-107-109 
2 . H~110 
•} • xl*** a. JL J. " J« •!• <•} 

4 . H~114 

5 . 
6 , 
7 . 
8 . 
9 . 

H-115~118 
H-119-124 
H-125-126 
H'-126-128 
H-128-130 

10 o 
X J* o 

1 2 . 
JL,J O 

1 4 . 

H-131-133 
H-140'-144 
H-141'-146 
H-199 
H-209-213 

II. Suggested Supplementary Assignments; 

A. Read; Federal Housing Administration, Minimum Property 
Standards, Superintendent of Documents, Washington, D.C-
pp. 212-214, Section 1006-1 to 1006-6, FHA No. 300. 

1. Be prepared to give a class report on the above sections. 

B. Utilizing the house blueprints and sketch layout for the 
. suggested advanced assignments of units 3 and 4, make a 
layout plan and bill of material for tJie soil and waste pipe 
systems <, 

111. Suggested List of Visual Aids; 

A. Film; TOWARD. A UNIFORM PLUMBING CODE—(16mm, B & W, sound, 
37 min., free)—National Association of Plumbing Contractors, 
1016 20th Street, N.W., Washington 6, D.C. Explains fixture-
unit system, stack loading, venting and other factors influ­
encing the report of the Uniform Plumbing code Committee. 

B. Film; PENNY WISE—(16mm, color, sound, 18 min., free)— 
National Association of Plumbing Contractors, 1016 20th 
Street, N.W,, Washington 6, D.C. Shows layout and illustratic 
of copper stacks and waste systems. 

IV. Other Instructional Aids; 
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KEY—ASSIGNMENT SHEET NO. 6 
(PLUMBING AND PIPEPITTING) 

LAYOUT AND INSTALLATION OF TilE W/\TER DISTRIBUTION SYSTEMS 

I. Key to Study Questions; 

1 . H-248 
2 . H-249-250 
3 . R-251-255 
4o H~256-261 
5o H-263-271 

Suqcrested Supplementary 

S . H-274-276 
7o H-277-282 
8 , H-283-289 
9o H-289-290 

10 . H-291-298 

Assicfnments: 

XX • 

1 2 . 
1 3 . 
1 4 . 
is: 
16 . 

H-233-245 
H-245-247 
H-215-217 
H-217-219 
H-221-226 
H-227-232 

II. 

Ao Utilizing the house blueprints, lot plan, and sketch layout 
for the suggested advanced assignments of units 3 through 5, 
make layout plans and bills of material for the water distri­
bution systems. 

Ill. SuQcfested List of Visual Aids; 

A. Film: RHYTHM OP INSTALLATION—(16ram, B & W, sound, 15 min., 
free)—National Association of Plumbing Contractors, 1016 
20th Street, N.W„, Washington 6, D.C. Installation of hot 
tvater heating system and factors such as heat-loss calcu­
lations, boiler sizing, water temperatures, etc. 

B. Film: SAFE WATER IN THE HOME—(16mm, B & W, sound, 11 rain., 
free)—National Association of Plumbing Contractors, 1016 
20th Street, N.W., Washington 6, D.C. Shows several ways in 
which home water supply can become contaminated. 

IVo Other Instructional Aids: 
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III 

KEY—ASSIGNMSNT SHE3T NOio 7 
(PLUMBING AND PIPSPITTING). 

SELECTION AND INSTALLATION OF PLWIBINQ FIXTURES 

Key to Study Questions; 

1 . H~147~151 
2 . H-151-152 
3o H-153-157 
4.. H-159-167 
5 . H-169-170 

Sucraested Supplemen 

6 . H-170-182 
7 , H-182-195 
8 . H-330 
9 . H-331-335 

1 0 . H-335-342 

t a r y A s s i q n r a e n t s : 

1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
16 o 
1 7 . 

H-343-347 
H~347-354 
H-354-357 
H-358-365 
H-365-368 
H-369-372 
H-380-386 

A. Work out the following assignments utilizing the house blue­
prints and sketch layouts for the suggested advanced as­
signments for units 3 through 6: "̂ *-,. 

" • ^ • • « ^ 

lo Make layout plans and bills of material 'fbir-the^venti-
lation systems. ^^ " --̂  

.2. Compile a list of all plumbing fixtures. 

. 3o Obtain rough-in blueprints for the plumbing fixtures. 

Suggested List of Visual Aids; 

Ao Film: DESIGN FOR BETTER LIVING—(16mm, B & VI, sound, 35 min., 
free)—National. Association of Plumbing Contractors, 1016 
20th Street, N.W., Washington 6, D.C. Tr- .as the history of 
sanitation and plumbing and then portrays che manufacture of 
modern plumbing fixtures. 

B. Film: BARRIER AGAINST DISEASE—(16mm, color, sound, 15 min., 
free)—National Association of Plumbing Contractors, 1016 
20th Street, NoW., Washington 6, D.C. Explains siphonage, 
blow-back, and general principles of venting. 

IV. Other Instructional Aids: 

Ac Speaker: Invite a local building inspector to speak on the 
topic, "Local Plumbing Code Requirements." 

V. Test No. 3, covering Assignments 5-7: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 

(T) F 1. Partitions which house soil stack may require 2 x 6 studs 
or larger. H-108 
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T (P) 

(T) F 

T (P) 

T (P) 

(T) P 

2 . 

3 . 

4 . 

5 . 

6 . 

2. The soil pipe is generally installed after partitions are 
constructed., H~108 

Accessible cleanou'ts should be installed for every change 
of direction of the soil pipe- H-110 

The soil branches are generally installed before the main 
soil pipe is run through the roof. H-114 

A cleanout may be of a smaller diameter than the soil 
branch which it serves. H-120 

The proper grade for a soil branch is 1/4 inch per foot. 
H-121 

(T) P 7. Acid-resistant pipes are not usually required for domestic 
or commercial kitchens. H~126 

(T) F So The problem of what constitutes satisfactory size and 
grade for waste pipe has been solved by scientific tests. 

H-130 
T (P) 9. The minimum diameter for kitchen sink waste pipe is 1 3/4 

inches. H-133 

(T) P 10, ?7hen copper or brass pipe is used for underfloor work, it 
should often be assembled above floor. H-143 

T (P) 11. Putty is the best material to use for setting closet bowls 
H-335 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. That portion of the plumbing system which receives the discharge 
of water closets is the soil pipe. H-107 

2. A tee for ventilation purposes must be left 
the last floor when installing the soil pipe. 

feet above 
H~114 

3. That part of the drainage system which conveys the discharge of 
fixtures other than water closets is the waste pipe. 

H-125 

4. The method used to determine the size of waste pipe is called the 
unit system. H-132 

5. The galvanized underfloor v/ork may either terminate into a 
soil pipe terminal or a closet bend 

terminal. H-141-142 

6. The device used to prevent the passage of sewer air is called a 
trap . H-147 
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7. Improper ventilation may cuase 
loss. 

trap ; seal 
H-161 

8. Vent pipe should be graded lightly so that no 
will accumulate in it. 

water 

9. 

10. 

11, 

12. 

13. 

14. 

15. 

Tlie main soil and waste 

H-170 

vent .is that portion 
of'the soil-pipe stack above the highest installed fixture branch. 

H-172 
That portion of the vent pipe system which serves, as a terminal 
for the small vents is the main vent . 

K-174 
Tv70 fixture traps that are installed back to back are called 

unit vents . H-182 

Tlie factor that detcSrmines the type of pipe to be used for water 
distribution systems is the mineral content of 
the V7ater. H-221 

Most cities and water services use heavy cast iron pipe/ known as 
corporation pipe . H~221 

A water distribution pipe that does not rust or corrode is 
asbestos-cement pipe. H-223 

One of the ends of a galvanized iron 
threaded on the outside. 

street ell is 
H-224 

16. That part of the plumbing system installed underground between 
the water main and the house meter is called the house 

service H-233 

17. 

18 o 

19. 

h fitting which may be installed on the water main without 
cutting the pressure off is a corporation stop 

H-246 

The boiling point for water at sea level is 212^ F . H-273 

Where pov/er rates are low* the electric hot water heater 
provides the cleanest and most trouble-free method of.heating 
water. H-282 

20. Temperature pressure relief valves 
used on hot water heaters to prevent explosion. H-289 

are 

Listing 

Directions; List the items called for in each of the following. 
Select your ansv/ers carefully. 

1. Common causes of trap seal loss are: 

(A) . siphonage (D) capillary attraction 

(B) back pressure (B) wind effect "• • 

(C) evaporation H-161 
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3. 

4, 

5. 

6. 
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2. Some of the most important factors to consider in installing a 
waste line are: 

(A) selection of proper material 

(B) conservative use of fittings 

(C) adequate support , ___.»-««—. 

(D) location of cleanouts 

(E) Pitch 

(F) size 

(G) properly made 1pints H-125 

The four types of permissible traps are: 

(A) P~traps _̂̂  (C) anti-siphon traps 

(B) drum traps (D) bell traps H-151-156 

Ventilation of the plumbing system prevents at least three major 
difficultieso Tliey are: 

(A) trap seal loss 

(B) retardation of flow 

The types of plumbing system tests are: 

(A) cast iron drain water test 

(C) material deterioration 

H-159 

(B) vitrified clay pipe water test 

(C) house drain air test 

(D) soil» waste and vent pipe water test 

(E) soil# waste and vent air test 

(P) smoke test H-210-212 

The parts which the municipal water departments furnish the 
plumber for the water system are: 

(A) corporation cock 

(B) curb cock 

(C) meter stop 

H-245 
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7. 

8 

9, 

The tliree factors which must be considered in determining the 
size of a hot water storage tank are: 

(A) the design of the buildincf ^^ 

(B) the number of occupants 

(C) heating capacity of the supply device H-275 

According to Matthias, the steps to be followed-in setting closet 
bowls are; 

(A) sweep bathroom floor clean ; 

(B) inspect floor flange and insert closet bolts 

(C) set bowl in place temporarily to study its appearance 

(D) place wax or putty in recess of bowl 

(S) wipe bolt holes clean and put bolts in place 

(P) set bowls in permanent position 

(G) place bolt f3.ange and nuts on each bolt and tighten 
H-334-335 

The advantages of flush tanks over flush valves for residences 
are: 

(A) 

(B) 

(C) 

(D) 

they produce less noise 

require less pressure 

require smal3.er volume of v/ater 

served with smaller supply piping H-337-338 
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KEY—ASSIGNr-IHNT SHKET NO. 1 
(PLASTERING) 

APPLICATION OF THE PLASTER BASE 
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I• 'Key to Study Questions; 

1 . 
2 . 
3 . 
4o 
5o 
6 . 
7o 
8 . 

N - 1 0 3 - 1 0 6 
N-107 
N - 1 0 7 
N - 1 0 7 - 1 1 8 
N - 1 1 0 - 1 1 2 
N - 1 1 8 - 1 2 4 
N - 1 2 5 - 1 2 6 
N~7 

9 , 
10 o 
l l o 
1 2 . 
13o 
14 o 
15 o 
1 6 . 

N - 1 2 7 ~ 1 2 8 
N - 1 2 8 - 1 3 2 
N - 1 3 2 - 1 3 6 
N - 1 3 6 ~ 1 3 9 
N - 1 3 9 - 1 4 3 
M~3S67"368 
M-368 ' -369 
M-369 

1 7 . 
18 .•• 
1 9 , 
2 0 . 
21c 
2 2 . 
2 3 . 
2 4 . 

. ( - 3 6 9 - 3 7 0 
1^-19-44 
N - 4 5 - 4 6 
N - 4 7 - 5 5 
N - 5 5 - 7 1 
N - 7 1 - 7 5 
N - 8 1 - 8 6 
N - 8 6 - 9 4 

II. Suggested Supplementary Assignments; 

A. Read; Van Den Branden/ 5'elicien/ and Mark KnowXes, Plastarinc 
Skill and Practice, American Technical Society/ Chicago, 1959, 
pp. 275-289. 

1. Write out the answers for the five questions on page 275. 

2. Be prepared to discuss the review questions on pages 288-
289. 

III. Suggested List of Visual Aids; 

^V. Other Instructional Aids; 

A. Speaker; Invite a lather to speak to the group about his 
work in preparing the plaster base. 
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T (P) 5. The moisture content of the ŝ nd used in a plaster mix has 
no bearing on th^ amount of water used in the mix. N-49 

6. Lightweight aggregates are free from foreign, matter. N--51 

7. Both Keene's cement and plaster of Paris are calcined 
gypsums. N-56 

8. Quicklime requires extended soaking. N-66 

9. Quicklime should be added to water. N~67 

(T) F 10. Portland cement is used in plaster mixtures that are 
designed to be water resistant. N-68 

T (F) 11. Screeds and grounds are made of the same material. N-148 

(T) F 12. Screeds and grounds serve the same purpose. N-148 

(T) F 13. The water level is a highly accurate and sensitive 
instrument. N-156 

T (F) 14. Cornices are moldings that are attached where the walls 
and floor meet. M-157 

(T) F 15. The purpose of rodding is to produce plumb walls and level 
ceilings. lNr-157 

T (F) 16. Atmospheric conditions have little, if any# effect on a 
plastering job. N-232 

(T) P 17. Chip cracking is caused by faulty suction. N~239 

(T) P 18. Large cracks in plaster are usually caused by poor con­
struction beneath the lathing and plaster. N-242 

T (P) 19, The best interior plaster work is put on in two coats. 
•N~5 

T (P) 20. The primary purpose of the scratch coat is to present a 
smooth unit surface to succeeding coats, N-5-6 

T (P) 21. Grounds are used almost exclusively on ceilings. N-7 

(T) P 22. Dense plaster is stronger than plasters with less density. 
N-9 

(T) P 23. Much plaster work now consists of only two coats. N-9 

T (P) 24. One disadvantage of stucco is that it is greatly affected 
by climate. N-11 

(T) F 25. The careless plasterer is a.dangerous worker. N~15 

(T) P 26. White clothing is the trademark of the plasterer. N-16 
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Completion 

Directions; Fill in the blank(s) in each statement with the.word{s) 
required to complete' tlie sentence correctly. 

1. The process of producing a plastic or pliable mortar from lime is 
called soaking lime . N-65 

2. Lime that has been soaked is called 
plasticity. 

putty because of its 
N-65 

3. The two principal tools used by the plasterer to apply mortar are 
the hawk c-rsd trowel . N-145 

Grounds are made of 

ttft^-~.^t^ rm'Xt^'Vtm 

wO(^5 or metal . N-143 

5. Screeds are made of Plastfir 

6. Exterior plaster work is.called stucco 

N-148 

N-ll 

Listing 

Directions; List the items called for in each of the following. 
Select your ansv/ers carefully. 

1. Plaster is made up of three main ingredients. These are; 

(A). water 

(B) aqcrreqate 

(C) cementi t ious ma te r i a l 
(or b inder) 

N-45 

2, The three main cementing agents used in plaster mortars are; 

(A) gypsum . . •' (C) Portland cement 

(B) lime v̂_ N-55 

3. Admixtures are divide.d into three kinds. These kinds affect; 

(A) setting time of the plaster 

(B) the strength of the plaster .̂̂  

(C) the color of the plaster N-71 

4, Three methods, which may be used to square a room are; 

(A) right angle method ..(C) center-line method 

(B) sguare method ixas 
N-167 

5. The names given to the coats of plaster in three-coat work are 

(A) scratch (or base coat) (C) finish coat 

(B) brovm coat N-5 
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Directions; In the left hand column is a list of items. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms hy placing the letter of the description 
in the blank at the left of the appropriate term. 

B 

H 

D.; 

E 

P 

K 

1. 

2. 

3. 

4. 

Hawk 

Trowel 

Float 

Paddle 

N-20 

N-21 

N-23 

N-24 

5. Level N-27. 

6. Scratcher N-30 

7. Feather edge N-36 

8. Rod N-36 

9 o Darby N-37 

10o Finishing N-37 
boards 

A. P, device used to establish a 
horizontal line 

B. Used to hold and carry mortar 

C. Used to clean out and finish 
corners 

D. . Used to score the first coat 
of piaster 

E. Used to straighten angles 
(corners) 

F. A straightedge 

G. Used to apply/ spread, shape, 
and smooth the various 
plastering mortars 

H. A straightening device used by 
the plasterer to level off the 
humps and fill in the hollows 
Teft by the other tools 

I. Used to float freshly rodded 
brown mortar 

J. Used to apply water to the 
plastered surface 

K. Used as a surface on which to 
mix plaster mortar 
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KGY—ASSIGNMENT SHSET NO. 1 
(PAINTING AND DECORATING) 

TOOLS, EQUIPMENT, MATERIAL SELECTION, 
AND SURFACE PREPARATION 

I. Key to Study Questions; 

1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 o 

M-349-350 
M-350-351 
M-SS0-351 
M-351-352 
G-49-54 
G-54-55 
G-55-56 

8 . 
9 . 

1 0 . 
1 1 . 
d^/^ O 

13 o 
1 4 . 

G-56 
G-57 
G-57-58 
G-73-74 
G-75-76 
G-78-79 
G-81 

1 5 . 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 

G-82-85 
G-88-90 
G-90-93 
G-158-159 
G-158-162 
G-165-166 

h'S 

II. SuQqested Supplementary Assignments; 

Ao Read; Kent, Lonore, Paint Power, Thomsen-Sllis-Hutton Co.,. 
Baltimore, Md., 1957, pp. 125-127-

1. Discuss in detail the aspects of color harmony and 
paint styling. 

B. Select a set of house blueprints and prepare a color scheme 
for the interior and exterior surfaces. 

C. Make a list of all tools and equipment needed to apply the 
paint and wall coverings for the house in "B" above. 

Ill. Sucfgested List of Visual Aidss 

A. Film; PAINTING AND DECORATING—(16mm, 11 min., sound, B & W, 
$2.00)-University of Michigan, Audio-Visual Education Center, 
Ann Arbor, Michigan. Vocational guidance covering exterior 
and interior work, tools of the trade, requirements, oppor­
tunities, ect. 

IV. Other Instructional Aids; 

A. Speaker; Invite a local interior decorator to speak on 
"Color Dynamics and Selection." 
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KEY—ASSIGMlQlvTT SHEET NO. 2 
.(PAINTING I^m DECORATING) 

APPLICATION OF PAINT AND WALL COVERINGS 

I. Key to Study Questions; 
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1. 
2. 
3, 
4. 
5« 
6. 
7. 
8. 
9. 
0. 

G-95-96 
G-103-10S 
G-106-107 
G-107-108 
G-IOS-109 
G-109-111 
G-111-112 
G-113-114 
G-115-116 
G~117-118 

•L JL o 

12. 
13 • 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

G-113~120 
G-121 • 
G-122-123 
G-123 
G-126-127 
G-127-130 
G-129/ 131 
G-131 
G-167, 169 
G-169 

21. 
22. 
23. 
24. 
25r-
26. 
27. 
28. 
29. 

G-170-173 
-<3;rl76-177 
G-177 
G-177-179 

-"G-179 
G-179-181 
G-181-182 
G-182-1S3 
G-183-186 

II. Suggested Supplementary Assignments; 

A. Read: Kent, Lonoire, Paint Power, Thomsen-Ellis-Hutton Co-, 
Baltimore, Md., 1957, pp. 63-97. 

1. Discuss the information on painting interior and exterior 
surfaces as well as the necessary tools, equipment, and 
safety measures. 

B. Utilizing the house blueprints from assignment number 1, 
make a list of each major painting and paperhanging job, 
when it should be done, and the approximate time it will 
take to complete each job. Show how this plan will dove­
tail into the overall construction period for the whole house 

C. Prepare step-by-step procedure lists for each type of finish 
to be used for the house. 

III. Suggested List of Visual Aids; 

A. Film: BUILDING A HOUSE—(16mm. B & W, sound, 11 min., 
$2.00)—University of Michigan, Audio-Visual Education 
Center, Ann Arbor, Michigan. Step-by-step process in con­
structing a woodframed home from excavating through the 
completed home. 

IV. Other Instructional Aids; 

A. Speaker; Have a local paint dealer speak on new 
finishes that are available as well as other matierials, 
tools, and equipment handled by local stores. 

1 

I 
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KEY—ASSIGNI^iENT SHEET NO. 3 
(PAIIMTIMG AND DECORATING) 

INTERIOR FINISHING AND COST ESTIMATION 

I. Key to Study Questions; 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8c 

9. 

G-187 
G-187-18S 
G-188 
G-188-190 
G-190-192 
G-192-193 
G~193 
G~193~194 
G-194-196 

10, 
11^ 
12« 
13. 
14. 
15. 
16. 
17. 

G-196-197 
G~i97-198 
G~198 
G-198~200 
G"-201-204 
G-213-214 
G-214~215 
G-215-216 

18. 
19. 
20. 
^ JL • 

22. 
23. 
24. 
25. 

G-215, 217 
G-221-223 
G-259-260 
G-260-261 
G-261 
G-261 
G-261-262 
G-262-263 

II. Suggested Supplementary Assignments; 

A. Read: Kent, Lonore, Paint Power/ Thomsen-EHis-Button Co., 
Baltimore;, Md./ 1957, pp. 100-121/ 280-313. 

1. Discuss the various aspects for estimating jobs and how 
to start and operate a contractor painting and decor­
ating business. 

B. Utilizing the house plans from assignment sheet number 1, 
make out a complete estimate for the job. 

C. Make out a purchase order for the paint, wall coverings, 
interior wood finishes, solvents, and all other necessary 
materials. 

Ill- Suggested List of Visual Aids; 

A. Film: WOOD FINISHING—(16mm, B & W, sound, 16 min., $2*00)-
University of Missouri, Audio-Visual Department, Columbia, 
Missouri. Explains the common types of finishing materials 
used on v/ood and demonstrates the procedures for each. 

IV. Other Instructional Aids; 

A. Speaker: Invite a local paint and paperhanger contractor to 
speak on the local labor market, nature of the work done in 
the area, union and apprenticeship requirements, and other 
local occupational information. 

V• Test No. 1, Covering Assignments 1-3; 

True-False 

Directions: The follov/ing statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F«" 

(T) F lo A good brush will cost more initially, but longer service* 
ability will offset the extra cost. G-49 
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T (F) 2. Hog bristles are not as suitable for painting as other 
natural bristles as they lack "flag ends." G-49 

(T) P 3. A rion-bleeder type spray gun cannot pass air until the 
trigger is pulled. G*-57 

T "<F)---4̂ --An external mix spray gun indicates that the paint is 
mixed inside the spray gun pot. G-58 

(T) P 5. Knots should be sealed with shellac after the prime coat. 
G-76 

(T) F 6. New plaster walls may be painted with casein and emulsion 
plaints without regard to moisture content. G-78 

(T) F 7. Emulsion and alkyd enamels usually produce a flat finish. 
G-92 

T (F) 8. 

T (F) 9. 

T (F) 10. 

Good points of a room should be emphasized by painting 
them a highly contrasting color. G~166 

Shellac should be thinned with turpentine. G-96 

Paint should be mixed in the paint roller tray. 
G~107 

(T) P 11, A ceiling is usually painted across the shortest dim.ension 
of the room. G-107 

T (F) 12. In two coat exterior work,one gallon of house-paint primer 
is thinned with one pint of turpentine. G-112 

T (F) 13. A thick prime coat provides good anchorage for the finish 
coats. G~il4 

(T) P 14. Latex masonry paint may be applied directly onto new 
masonry surfaces. G-119 

(T) P 15 A phenolic-resin primer-sealer is recommended for the 
base coat on fir plywood. G-123 

(T) F 16. Multi-colored spatter type paints are usually sprayed 
onto v/all surfaces. G-126 

T (F) 17. A heavy center spray pattern results from a clogged 
fluid tip. G-130 

(T) P 18. New plaster walls should be neutralized with a zinc 
sulphate water solution. G-176 

(T) P 19. Wallpaper sizing is made from a glue foundation. 
G-176 
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; (T) 

1 T 
1 

1 
1 

: a? 
1 • 

(T) 

T 

(T) 

(T) 

(T) 

(T) 

(T) 

F 

(F) 

(F) 

(P) 

F 

(P) 

P 

P 

F 

F 

P 

(F) 

2 0 . 

2 1 . 

2 2 . 

2 3 . 

2 4 . 

2 5 . 

2 6 . 

2 7 . 

2 8 . 

2 9 . 

3 0 . 

3 1 . 

•.X 
20. The paperhanger hangs the ceiling first so that glue does*v. 

not get on the sidewalls. G-177 

The first v/allpaper strip should be hung adjacent to a 
door casing to ensure straightness. G-179 

Wall coverings should he hung continuously around corners 
if at all possible. G-182 

The first V7allpaper strip that is hung on a ceiling is 
applied in the center of the room. G-183 

A special commercial solvent is used v/ith non-grain-raising 
stain powder. G-190 

Open grain wood pores are filled with stick shellac. G-192 

Two coats of varnish will produce a good surface if the 
work has been properly prepared. G-195 

A penetrating stain wax finish is a two-coat finish on 
closed grain woods. G-197 

Floor seal is a penetrating finishing coat for floors. 
G-199 

Paneling should be backprimed to prevent moisture ab­
sorption. G-204 

Designs may be created on walls with a twin paint roller. 
G-215 

A fountp.in pen striping tool feeds paint to a rectangular 
wick. G-215 

T (F) 32. The bristles of a stencil brush are dipped into the paint 
about 1/4 of an inch. G-222 

T (F) 33. 

(T) F 34. 

A copy of cost estimates is kept in the contractors file 
as a protective service to the customer. G-261 

Painting and paperhanging are separate skilled building 
trades though a craftsman may do both types of work. 

M-349 

(T) F 35. Most painters and paperhangers work for contractors on 
new construction work. .M-350 

The recommended length of time for a formal apprenticeship 
is four yeiars for the painter and paperhanger. M-350 

The employment trend for painters and paperhangers during 
the 1960's will rise slowly. M-351 

The hourly rate for paperhangers and painters is generally 
more than the average rate for all building trades journey­
men. M-351 

T 

(T) 

T 

I 

(P) 

F 

(F) 

3 6 . 

3 7 . 

3 8 . 
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Completion 

Directions? Fill in the blank(s).in each statement with the word(s) 
required to complete th<̂  statement correctly. 

1. A nylon fiber brush with exploded tips will outlast a hog bristle 
brush approximately three times* G-50 

2. The three principal types of paint rollers are the fountain/ dip/ 
and pressure . G-56 

3. A device used to check the moisture content of wood or masonry 
is called an electronic moisture meter . 

4. 

5. 

G-74 

Wall and plaster board joints should be covered with perforated 
joint tape. G-79 

A wash coat used to neutralize alkalinity in new concrete is 
made of two pounds of zinc sulphate crystals 
dissolved in one gallon of water. G~81 

A roof line that seems too high may be "lowered" by painting the 
roof a dark color. .G-160 

7. A ceiling of a room is painted 
painted• 

before the walls are 
G-104 

8. Emulsion paints may be cleaned from paint rollers by washing them 
in v/ater . G-108 

9. 

10. 

11. 

12. 

The ideal moisture content of wood when painting should be 
12-15 per cent. G-110 

Masonry surfaces are painted both for decorative and 
waterproofing purposes. G-H9 

Masonry should season for about . 
painting with oil-base paints. 

American made wallpaper contains 
single roll. 

36 

months before 
G-119 

square f e e t in a 
G-167 

13. Moisture in the paste causes wallpaper to expand 

14. When cutting wallpaper to length* allow at least _ 
inches at top and bottom. 

G-176 

G-178 

15. Wallpaper that is hung horizontally on walls is called 
streamline . G-183 

16. Sanding should be done with the grain. G-187 

17. The most frequently used mild wood bleach is 
acid 

oxalic 
G-188 
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18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

Surplus paste wood filler is removed 
with a coarse cloth. 

across the grain 
G-192 

Sealer coats on interior woodwork are applied to prevent stain 
from bleeding into the top finish coats. G~193' 

The room temperature when applying varnish should be 70 
degrees or higher. G-195 

A "flit" spray gun is used to produce a apatter 
surface. 

painted 
G-214 

Two or three different colors may be sprayed at one time from 
one gun by using a multi-color spray enamel. G-214 

Painted stippling may be done with crumpled newspaper* a.stip­
pling brush or a sponge . G-214 

The unit which the estimator bases his prices on is 100 
square feet. C-259 

A valuable reference book for estimating is the Price 
• Guide published by the Painting and Decorating Con­

tractors of America. G-260 

26. V7allpaper is estimated by either the square footage method or 
the strip method. C-261 

Multiple-Choice 

Directions; In the space at the left of each stc'tement/ write the 
letter of the item which will provide the correct answer to complete 
the statement. 

D 

D 

B 

A 

1. Brushes that are to be stored should be washed with 
(A) alcohol; (B) linseed oil? (C) gasoline? (D) soap 
and water. G-55 

2. Before painting galvanized iron which has been exposed 
to weather for six months or more (A) wash it with 
aluminum oxide? (B) scrape or brush until shiny? 
(C) apply a coat of asphalt? (D) no special preparation 
is necessary. G-84 

3. A self-cleaning house paint means that (A) the paint 
will deteriorate quickly? (B) the chalk and dirt will 
easily wash away? (C) it isn't necessary to wire brush 
the surface before repainting? (D) the homeowner can 
clean the house himself. G-88 

4. To make a large room seem smaller, paint (A) the walls 
and ceiling a dark color? (B) the walls light and the 
ceiling dark? (C) the walls and ceiling a light color? 
(D) the floor dark and the ceiling and walls a light 
color. G-159 
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A brush should be dipped into the paint (A) 3/4 of the 
bristle length; (B) at a 60^ angle? \C) .t/2 or Vi^ 
bristle length? (D) horizontally. G-103 

New wood such as cedar, redwood* and white pine are 
usually given (A) an oxide primer and one coat of house 
paint? (B) a wash coat of linseed oil and two coats of 
house paint? (C) an emulsion primer and two coats of 
house paint; (D) a white lead primer and two coats of 
house paint. G-112 

Below grade concrete floors should be painted with 
(A) latex-base paints? (B) oil-base paints? (C) casein 
paints? (D) porch and deck, enamel. G-120 

The spray gun pattern should overlap the previous stroke 
by about (A) 1/8? (B) 1/4? (C) 1/3? (D) 1/2. G-129 

American made wallpaper varies in widths of (A) 12 to 
36 inches? (B) 18 to 36 inches? (C) 18 to 48 inches? 
(D) 24 to 48 inches. G~167 

A 10. A paperhanger uses a brush that is about 12 inches long 
with 2 1/2 inch bristles to (A) smooth the paper to 
the wall? (B) apply paste? (C) apply size? (D) remove 
dust from the wall. G-170 

B 

D 

11. vrallpaper should be trimmed around woodwork and casings 
(A) after the glue sets? (B) before the glue sets? 
(C) v/ith a boardknife? (D) with a drawknife. G-181 

12. If too much pressure is applied v/hen using a seam roller, 
the (A) glue will curdle; (B) glue will become watery? 
(C) paper will have air pockets? (D) paper will become 
shiny. G-182 

13. A tack rag is made by sprinlking a wet cloth with 
(A) turpentine and varnish? (B) linseed oil and shellac? 
(C) benzine and lacquer? (D) lacquer thinner and linseed 
oil. G-188 

14. The final "clean-up" wiping when doing paste wood filler 
work is done (A) across the grain? (B) with the grain? 
(C) with a linseed oil dampened rag? (D) with a benzine 
dampened rag. G-192 

15. Texture paint may be used to (A) decorate floors? 
(B) paint lawn furniture? (C) stipple vjalls? (D) create 
a plaster effect on dry wall. G—215 

16. The number of painters and paperhangers employed in 
1960 was approximately (A) 275,000? (B) 39.0,000? 
(C) 425,000? (D) 680,000. M-350 
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D 17. The number of yearly, job openings during the 1960*s for 
painters and paperhangers v/ill be (A) less than 5#000? 
(B) about 6,000; (C) betxrreen 7,000 and 8,000? (D) some­
what over 10,000. M~351 

Ti 18. ' Painters and paperhangers have an injury rate that is 
• (A)" lower than the average contract construction as a 
whole; (B) higher than the average contract construction 
as a whole; (C) lower than for all manufacturing in­
dustries; (D) about tlie same as for all manufacturing 
industries. M-352. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers darefully. 

1. The two types of compressors suitable for spraying are: 

(A) P4sto^ (B) diflphrfagm 

4. 

5. 

6* 

G-57 

2. The two principal types of spray guns are: 

(A) f^i^^ni-iny^ •• : ' :- .(B) „ PKeaffXir.̂ .-.'-
G-57 

3. Pour specially prepared materials for masking are: 

(A) magkiho paper (C) masking paste 

(B) masking tape (D) iiqv3d.d..:maski,ng„ 
G-73 

In paper hanging, three types of seams or joints are used: 

(A) .buij^ i_ (c) Xapped 

(B) wire eĉ ge G-179 

'Xhe principal types of stain as classified by their solvent 
are: 

(A) wa^er 

(3) oil 

(C) spirit or alcohol 

G-190 

To properly estimate a job, four main factors must be considered: 

(A) labor costs (C) gpnr^ral nvpv>.«:>̂ ri 
• • • • , » • • - . 

- .-J ...... '/ . 

(B) m^teri^l costs ••.•• (D) prof i t Ryp^rfpd 
• ' . : • • ; G-259 
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Matching 

Directions; In the left hand column is a list of terms. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the descrip­
tion in the blank at the left o£ the appropriate term. 

J lo Wall brush G-51 

.G 2« MP jonry brush 
G-52 

Jl 3. Stippling brush 
G-52 

C 4. Roof brush G-53 

H 5. Stencil brush 
G-53 

J 6. Sash and trim brush 
G-51 

B^ 7. Calcimine brush 
G-52 

S, Wire brush G-53 

A -̂ Enamel and varnish 
brush G-52 

_D 10. Bronzing brush 
G-53 

Ao 2 to 3 inches wide and 3 to 
3 1/2" long 

B. used for water thinn-d paints 

C. for painting shingles 

Do for gold enamel 

S. 3 to 6 inches wide, 3/4 to 
1 inches thick, and 2 to 7 
inches long 

F. produces a pebble texture on 
painted surfaces 

G. used on rough surfaces 

Ho a round brush 

lo can be used to clean plsster 
from sub flooring 

Jo use for cornice work 

Matchincf 

Directions: The steps involving an interior finish are listed 
balow in the right hand column. Place the letters of the steps in 
the correct order in which they are performed in the numbered 
blanks provided in the left hand column. 

1. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

P 

D 

E 

G 

B 

A. fill 

B. wax 

C• sand 

D. stain 

E. seal 

P. bleach 

G. top coats 
G-187 
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VT 002 089 
Painting and Decorating, A Course of Study Designed for Cooperative 
Part-Time Students Employed by Painters and Decorators. 

Karnes, James B. 
Missouri Univ., Columbia. Dept. of 
Missouri State Dept. of Education, 
Pub Date - May66 
MF AVAILABLE IN VT-ERIC SET 99p. 

Industrial Education 
Jefferson City. 

-''STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, -''PAINTERS, 
GRADE 11, GRADE 12, ̂ COOPERATIVE EDUCATION, 

This study guide is for use by preparatory or cooperative students 
in painting and decorating courses. It was developed by teacher 
educators and research assistants with help from a consultant 
committee. Assignment sheet titles are (1) The Paint Industry, 
(2) Health and Safety, (3) Tools and Equipment, (U) Surface 
Preparation, (5) Paint Mixing, (6) Paint Application, (7) 
Finishing Wood with Shellac, Varnish, and Lacquer, (8) Color 
Harmony, (9) Color Styling, (10) Special Finishes, (11) Wall 
Coverings, (12) Estimating, and (13) The Paint Contractor. Each 
assignment sheet gives an assignment, reference, and objective-type 
questions. The suggested time allotment is 180 days. The teacher 
should be a qualified coordinator or trade teacher and students 
should be at least high school juniors with the proper 
prerequisites. A job and information analysis and progress records 
for use by student, teacher, and employer are included. An answer 
key VT 002 088 is available for 50 cents. This document is 
available for $1,50 from Industrial Education, 103 Industrial 
Education -Building, University of Missouri, Columbia, Missouri 
65201. (EM) 
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REFERENCES 3?'0R TAINTING AND DECORATING 

A, Brushwell/ William/ Painting and Decorating Encyclopedia! The 
Goodheart-Willcox Company/ Inc./ 18250 Harwood/ Homewood/ Illinois/ 
1964/ $5.45.* (13)f 

B. National Paint/ Varnish and Lacquer Association/ Color....and How 
To Use It/ National Paint/ Varnish and Lacquer Association/ Inc./ 
1500 Rhode Island Avenue, N.W./ Washington, D.C./ 20005/ 1960, 
$3.00.* (2)*' 

* Subject to educational discount 
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I 
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FOREI'ZORD 

This course of study consisting of an analysis of PAINTING AND 
DECORATING/ together with assignment sheets covering the related 
(occupational) information to be taught by the school/ has been pre­
pared for teaching painting and decorating on an individual basis in 
a cooperative part-time program. 

Credit is due Mr. Carl Putman and Mr# Kim Baugrud/ Research 
Assistants in Industrial Education at the University of Missouri/ for 
preparing the present revision of this course of study. 

We wish to acknowledge our indebtedness to Dr. H. H, London/ 
Professor of Industrial Education at the University of Missouri/ for 
the direction and administration of the Curriculum Materials Labora­
tory in which this material was prepared, and to Mr* James B, Karnes, 
Instructor in Industrial Education at the University of Missouri, who 
supervised the preparation of the material and edited the manuscript. 
Credit is due to Mr. B. W. Robinson, Assistant Commissioner of Educa­
tion, Mr. Merton Wheeler, Director of Industrial Education, and to 
other staff members of the State Department of Education for their 
efforts in the development of the Industrial Education Curriculum 
Series of which this course of study is a part. 

HUBERT WHEELER 

Commissioner of Education 

May, 1966 
800 
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INTRODUCTION 

In preparing this course of study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 

1. Mastery of the practical job skills and procedures performed 
by the worker in the occupation. 

' 2. Comprehension of the technical and related information basic 
to an intelligent understanding and practice of the occupation. 

3. Development of those personal-social traits which are essentia? 
for the successful worker. 

The first group of the "learning units"—the job skills and pro­
cedures—has been arranged in the analysis under the heading of "Job 
Training." The second group of learning units—the technical and re­
lated information—^has been arranged under the heading of "Related 
Information." The third group—the personal-social traits—has been 
listed under "Personal Qualifications" in the introductory section 
addressed to the student. 

In a cooperative educational program it is necessary for both 
cooperating agencies—the school and the employer—to understand 
clearly just what each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedures of an occupation can best be learned through 
supervised work on the job. Experience has shown also that the school 
can best teach most of the technical and related occupational informa­
tion needed by young student-workers. This division of responsibility 
has been made in the arrangement of the course of study? that is, it 
is expected that the student-worker will master the job skills and pro­
cedures through practical work on the job under the immediate super­
vision of the employer, and that he will receive instruction in related 
occupational information in the school under the direction of the 
coordinator. 

In the back of this course of study will be found three copies of 
the TRAINING PLAN AND PROGRESS RECORD FOR PAINTING AND DECORATING. One 
copy is marked "Student" in the upper right hand corner. On this copy, 
in the space Time in Hours# the student will keep a talley of the hours 
he spends on his job performing operations in each area. The next copy 
marked "Employer", should be given to the employer for recording the 
student's job performance in each area. The third copy may be used by 
^ e coordinator for his record. 

Skills and related information are matters for direct instruction, 
but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as xirell 
as the home, must assume responsibility for developing in the student-
worker those habits, attitudes and character traits which are essential 
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for success in his occupation and in life. B6th the employer and the 
school should be constantly on the alert to see that the student-
worker places desirable Interpretations on his experiences and that he 
does not practice habits and exhibit character traits detrimental to 
his success. 

Since the coordinator's class will be made up of fifteen or more 
students, each differing from the other significantly, studying a 
dozen or more occupations which differ markedly in their requirements, 
it follows that it will be impossible for him to teach, through the 
group method, the occupational information which relates to the specific 
job of each student-worker. In order to be effective, this type of 
instruction must be individualized. There is, of course, some related 
information, such as occupational health and safety, workmen's compen­
sation, wage-hour laws, fair labor standards, unemployment compensation, 
and the like, which is of common interest and concern to all student-
workers, and may be effectively taught by the group method. If the 
coordinator is to make a real contribution to the in-service vocational 
education of his students, he must devote a major portion of his class­
room instruction to content which deals specifically with the work of 
each boy and girl enrolled. 

Tfith this requirement in mind, r̂id in order to facilitate indivi­
dual instruction, these assignment sheets have been prepared. Each 
contains certain record data as to number and range of units covered, 
introductory paragraphs designed to develop interest, explain the im­
portance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, learning 
activities and a series of new-type.questions designed to check his 
attainment. 

Obviously, it is desirable to teach the related information in the 
school at the time it will be used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator will find 
the assignment sheets well adapted to this end. He can select from day 
to day the assignment which covers the informational units related to 
the work being done on the job. With this arrangement, the coordinator 
will become, during a major portion of his classroom time, a super­
vising study and helping teacher. 

In selecting books for the course, an effort,has been made to 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these books 
be obtained and kept in the coordinator's classroom for ready use by 
the student. 

The key sheets, available in a separate manual, have been prepared 
to enable the coordinator to score quickly the objective tests which 
are a part of each assignment sheet. These key sheets give the correct 
answers to the questions, as well as the reference and the page on 
which each answer can be found. The key sheets should be kept in the 
coordinator's possession. 
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TO THE STUDENT-WORKER 

h 

Definite proof of the use of color for decoration dates back to 
around 20,000 years ago. Color has been used in the decoration of 
living quarters and has been extensively used in the adornment of 
religious surroundings.; 

Only in comparatively recent times has paint been used because of 
its protective qualities. Dwellings# business, establishments, and î -̂
dustry make extensive use of paint for decoration/ property protection/ 
health/ and safety. 

Opportunities in Painting and Decorating 

The painting trade is a large and overcrowded field of work. . In 
1950 there were approximately 390/000 painters/ of which almost one-
third were self-employed. Opportunities may. be rather limited for the 
mediocre painter/ but as in any trade/ the outistanding workers are 
always in demand. 

The COE student will most likely start as a painter-helper in 
which his duties will consist primarily of: 

1. Assisting painter by cleaning/ scraping/ and sanding surfaces 
2. Preparing paint 
3. Mixing colors 
4. Cleaning brushes 
5. Cleaning spray guns 

Later/ he may advance to an apprentice painter or to a journe3^man 
painter after extended on-the-job training. Once the trade has been 
mastered/ he may go into business on his own. 

Most painters are employed in construction/ but all ir.dustries 
have maintenance painters. 

The work is highly seasonal but with proper planning/ many of the 
seasonal aspects may be eliminated. 

Requirements for Entering 

The youth who c6ntemplates entering the painting and decorating 
occupation should have acquired a rather broad* general education with 
emphasis upon industrial arts/art/ mathematic^/ language usage/ and 
chemistry. Some of this information may be acquired through work on 
the job and through the COE class. Some may best be acquired through 
special general education courses. 
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Desirable personality traits are of extreme importance for success 
in life. They are the factors by which one primarily is judged when 
meeting people and when attempting to obtain a job. They are vitally 
important in holding a job. In fact/ studies reveal that the chief 
cause for 90 per cent of the persons being discharged from their jobs 
is due to a lack of desirable personal-social traits, while only 10 
per cent of the discharges are due to a lack of job skills-^ Xt should 
be noted/ however, that without job skills it is exceedingly difficult 
to find employment. Personal-social traits can be improved through 
conscientious effort. One should know what to improve/ how to improve, 
and why improvement is necessary. 

There are a number of personal-social and native traits which the 
painter and decorator will find important* Some of the more important 
are the following? 

. Honesty - Because the painter and decorator is working with a 
material that can be easily camouflaged and the inadequacy not 
discovered until sometime later, honesty is of prime importance. 

Dexterity - The painter and decorator is called upon to work 
on small areas requiring him to be nimble with his hands and 
effective with his tools. 

Artistic Ability - The importance of colors and their relation 
to surroundings requires persons with considerable artistic 
ability. 

Good Vision - A person who is color blind has a definite dis­
advantage in his effort to become a successful painter and 
decorator. 

Thoroughness - Each task should be done in detail—there is 
no place forJaxity or short-cuts. 

Industry - Careful/ thoughtful, energetic attack upon each 
job without loitering or wasting time is important to ful­
fill committments to customers. 

Initiative - The nature of the work of the painter and 
decorator requires individuals who can see wh?!̂ t needs to 
be done and can go ahead without constant supervision. 
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REFERENCES FOR t^AINTINQ AND DECORATING 

A. Brushwell/ William/ Painting and Decorating Encyclopedia, The 
Goodheart-Willcox Company/ Inc./ 18250 Harwood, Homewood/ Illinois/ 
1964/ $5.45.* (13) *• 

B. National Paint, Varnish and Lacquer Association, Color....and How 
To Use It, National Paint, Varnish and Lacquer Association, Inc., 
1500 Rhode Island Avenue, N.W., Washington/ D.C./ 20005/ .1960/ 
$3.00.* (2)** 

* Subject to educational discount 
** Frequency of use in assignments 
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ANALYSIS tit teviNTl^ffe Alstb DECORATING 

JOB TRAINING: Wliat t h e 
Worker s h o u l d Be A b l e t o Do 

Assign^ 
No> • 

RELATED INFORMATION: What 
the Worker Should Know 

The Paint Industry 

1 
1 
1 

1 
1 
1 

1, 
2, 
3. 

5. 
6, 
7, 

The power of paint 
Paint industry produc\:s 
Economic importance of 
r^amt 
distribution of paint pro­
ducts 
History of paint development 
Acquisition of raw materials 
Definition of paint 

1 

1 
1 
1 
1 
1 
1,7 
1 
1,7 
1 
1 
1 
1 
1 
1,4 
1 
1 

8. 

9. 
10. 
11. 
11. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

Pigments: white, color, 
extender, metallic, earth 
Binders or vehicles 
Thinners 
Driers 
Oils 
Water Vixi^uned paints 
Resins: natural, synthetic 
Rubber derivatives 
Lacquer 
Stain 
Driers 
Roof protectives 
Wax 
Sealers 
Removers 
Bleaches 
Miscellaneous paint indus­
try products 

26. 

27. 

28. 

33. 

34. 

Health and 

Inspect scaffolds for 
hazzards 
Clean slippery walkways 
and remove rubbish 
Store tools and materials 
in proper places 

. 

Put out fires with 
extinguisher 
Practice personal 
sanitation 

2 
2 

2 

2 
2 

2, 

2 
2, 
6 
.2 

4 

4, 

Safety 

25. 
26. 

28. 

29. 
30. 

31. 

32. 
33. 

34. 

Common causes of injuries 
Guarding against slipping 
and falling 

Prevention of injuries from 
striking or being struck by 
objects 
Causes of over-exertion 
Safety measures while work­
ing with solvents 
Safety in the use of acids 
and alkalies 
Electrical hazzards 
Fire hazzards 

Personal hygiene 
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II 

* ^ < t i * « — » r i IIII lii III a 

JOB TRAINING: What the A^aignT 
Worker Should B6 Able to Do No. 

•.0^mtmmm^>*mmtt*m 

RELATED INFORMATION: What 
the Worker Should Know 

54. 

5 7 . 

58 . 

5 9 . 

6 0 . 

Tools arid Equipment 

37. Select brush for job 

3£. Clean and store brushes 
39. Renova'-e hardened brushes 
40. Clean paint rollers 

42. Clean spraying equipment 

45. Set ladders in proper 
positions for safe use 

46. Inspect ladders for safety 
47. Select proper materials 

for scaffold construction 

48. Inspect ropes and lines 
for securing scaffolds 

49. Tie knots and make hitches 
for securing scaffolds 

50. Mantle and dismantle steel 
or aluminum scaffolding 

52. Spread drop cloths for 
property protection 

53. Apply masking liquids 
and tapes 

1,3 

3,6 

3,6 
3,6 
3,6 
3 
3 
3,6 

3 
3,6 

3 

3 

3,4, 
5,6 

35. Types of brushes used in the 
painting and decorating 
trades 

36. How brushes are made 
37. Points to be observed in 

selecting brushes 
38. Care of brushes 

40. Types of paint rollers 
41. Types of air compressors 
42. Types of spray guns 
43. Ladder construction 
44. Types of ladders 
45. Safe use of ladders 

46. Care of ladders 
47. Types of scaffold construc­

tion: pole or built up, out­
rigger, suspended, ladder 
jack 

48. Devices for holding and 
securing scaffolds 

50. Steel and aluminum scaffolds 

51. Safety rules and regulations 
for use of metal scaffolds 

52. Materials for protecting 
surfaces while painting 

Surface Preparation 

Measure moisture content 
with moisture meter 

Prime new v/ood 

Fill nail holes and other 
blemishes with putty or 
other preparation 
Sand wood surfaces pre­
paratory to painting 
Seal knots and resin 
streaks 

4,6 

4 

4,7-
4,5, 
6 

54. 

55. 

56. 
57. 

Effect of moisture upon 
painted surfaces 
Painting intervals for dif­
ferent surfaces and types 
of finishes 
Purpose of priming 
Surface preparation for 
new wood 
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JOB TJRAlNINGs What t he Assign. 
.Worker Should Be Able t o Do No. 

— " — • * * " " ^ — " - - * — ' - ' ' — 1 — r T - r — f !••*?" r • " • - — - — — ' • — ^ — - i — , . — — ,^»^-^»— 

61. Apply caulking compound 
where necessary 

62. Remove loose paint 

63. Clean old coating pre­
paratory to painting 

64. Bum off old paint 
65» Remove mildew 
66. Repair holes and cracks 

67. Apply wall primer and 
sealer 

68. Pill nail holes in wall-
board 

69. Apply joint tape and 
smooth joints 

70. Remove grease and dirt 
71. Remove loose paper 
72. Sand rough surfaces 

74. Neutralize alkalinity in 
concrete surfaces 

75. Tuck point joints 
75. Clean brick surfaces 
77. Mechanically clean metal 

surfaces 
78. Chemically clean metal 

surfaces 
79. Apply rust-inhibitive 

primer 

4,6 

4,6 

62. 

66. 

4,6 68, 

4,6 

4 
4 

4,6 

4,6 

4,6 

! 

73« 
74. 

77. 

78„ 

79. 

RELATED INFORimTIOMs What 
the Worker Should Know 

ilrtW**i»ifH«>WiTIIH in^ înB îWi11 iiQlli^ll •#.) iMIiIji—••«>H«I—T»»l'Wl>Wtfl—l»WIIII«>ril|IWiTn»«'ll»B 

Surface preparation for pre­
viously finished surfaces 

Preparation of plastered 
wails for painting 

Preparation of wallboard 
and plasterboard walls 

70, Painting over wallpaper 

Masonry surface preparation 
Efflorescence salts 

Mechanical methods of metal 
surface preparation 
Chemical methods of metal 
surface preparation 
Need for primers on metal 
surfaces 

80. Match colors 
81. Stir paint with a paddle i 5 

-Is 
83. Mix paint mechanically 
34. Interpret charts for 

ingredient proportions 
85. Thin for proper consis-^ 

tency 
86. Strain and filter paints j 5 

when needed 
' s 

88. Clean mixing eqviipment 
•na»«««r«mO«iAr 

80 o 
81. 
82. 
83. 
84« 

85. 

86. 

87* 

Principles of color harmony 
Effects of paint mixing 
Procedures for mixing paint 
Devices for paint mixing 
Interpretation of mixing 
formulas 
Solvents used to thin 
paints 
Effects of paint straining 

Mixtures for applying a 
second coat 

»WO«if If 
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JOB TRAINING: IWhat the 
Worker Should Be.Able to Do 

»r«ari»[»«i>jMWjM ̂ lii^ w p M 
No. 

I'i'l' I ' " 

RELATED INFORMATION: What 
the Worker Should Know 

Paint Application 

90. Paint windows 

91. 
92. 
93. 
94. 
95. 

97. 

99. 

100. 

Paint doors 
Paint siding 
Paint inside walls*-' 
Paint acoustical surfaces 
Paint masonry surface 

Apply 3̂Lr plywood sealer 

Clean spray equipment 3.5J 
6 

Paint surfaces with sprayj 6 
gun 

6 89. Brushing techniques for 
various surfaces 

6 90. Painting sequence for win­
dows 

6 91. Painting sequence for doors 
4,6 92. Painting house siding 
4,6 93. Painting inside walls 
6 94. Painting acoustical surfaces 
4,54 95. Painting masonry surface 
6 
6 96. Painting wallpaper and wall 

fabrics 
97. Painting fir plywood 
98. Application of casein, paint, 

calcemine, whitewood 
99. Spray painting equipment . 

controls 
100. Relationships of distance 

and strol̂ e speed in spray 
painting 

101. Flock finishing 

6 
6 

Finishing Wood With Shellac, Varnish> Lacquer 

103. 

104. 
105. 

107. Apply and remove wood 
filler 

Identify open arid closed 
grain woods 
Bleach woods 
Stain surfaces with waterl7 
oil and/or spirit stains 

7 

7 

17 

110. 

111. 
112. 

113. 

Rub and polish shellac, 
varnish, and/or lacquer 
finishes 
Identify varnish defects 
Apply paste and liquid 
wax 
Finish hardwood and soft­
wood floors 

7 

6,7 

7 

7 

7 

7 
7 

102. Basic steps to achieving a 
fine finish 

103. Open and closed grain woods 

104. Wood bleaches 
IpSi:. Effect of stains upon beauty 

enhancement 
106. Advantages and disadvantages 

.•x>f different types of stains 
107. Use of fillers 

• j' . . - . . • . . . . . 

108. Sealers for shellac, varnish, 
and lacquer 

109. Number of coats for satis­
factory finishes 

110. . Rubbing:and polishing 
techniques 

* 

111. Varnish defects 
112. Wax finishing .. 

113. Floor finishing 
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JOB TRAININGS What the 
Worker Should Be Able to Do 

Assign, 
No. 

116• Repair marked, spotted, 
or stained finishes 

118• Apply solution for rot, 
termite and bettle 
protection 

119• Produce oil finish 

RELATED INFORMATION: What 
the Worker Should Knov; 

Lacquer finishing 
Patching and repairing fur­
niture finishes 
Water marks, spots and 
stains 
Effect of sunlight upon 
clear finishes 
Rot, termite, and beetle 
protection 

Oil finishes 

Color Harmony 

128• Mix colors to obtain 
other colors 

8 
8,9 

8 

8 

120, 
121, 

122. 

123. 

8 124. 

8 

8 
8,9 
5,8 
9 
5,8 
9 
8,9 
8,9 

125. 

1126. 
127. 
128. 

The meaning of color 
Effect of surface type upon 
color 
Ostwald system of color 
identification 
Munsell system of color 
identification,hue,value, chrc 
Types of complementary 
harmony 
Psychological effects of 
color harmony 
Filtration for color harmony 
Types of color harmony 
Mixing and matching colors 

129* Use of color in oil 

130. 
131. 

Warm and cool colors 
Use of the color wheel 

133, 

135a 

136, 

Color Styling 

Camoflauge architectural 9 
defects with color 

Select colors which ap- j 8,9 
pear pleasing tinder dif­
ferent lights 
Select colors to be used 
for industrial painting 

Selection of colors for 
room styling 
Effect of color upon archi­
tectural defects 
Light reflections of vari­
ous colors 
Effects of light upon 
colors 

Industrial uses of color 
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14. 
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JOB TRAINING: What the ' 
Worker Should Be Able to Do 

As.^igii4 
No. 

RELATED INFORMATION: What 
the Worker Should Know 

137. 

138. 
139. 
140. 
141. 

143. 

145. 

146. 

147. 

148. 

149. 
150. 

151. 
152. 

Special Finishes 

Produce antigue glazed 
finish 
Highlight antique.finish 
Produce spatter finish 
Stipple with sponge 
.Stipple with crumpled 
paper 

Strip or line surfaces 

Darken metal using liver 
of sulphur 
Produce artificial 
graiied surfaces 
Apply metal leaf to 
surface 
Produce marbleized 
finish 
Apply wrinkle finish 
Apply crystal and 
crackle lacquer 
Produce a French polish 
Produce a finish with 
a stencil 

10 

10 
10 
10 

10 
10 
1,10 
10 

10 

10 

10 

10 
10 

10 

137. 

138. 
139. 
140. 

142. 
143. 
144. 
145. 

146. 

147. 

148. 

149. 
150. 

151. 

Antique glazing 

Antique highlighting 
Spatter finishes 
Sponge stippling, mottling 

Texture paints 
Stripping and lining 
Metallic finishes 
Acid finishes on metal 

Graining 

Metal leaf gilding 

Marbleizing 

Wrinkle finishes 
Crystal and crackle finishes 

French polish 

Wall Coverings 

157. Remove loose or scaled 
paint 

159. Prepare size for 
application 

160. Apply size to walls 
161. Prepare wallpaper paste 
162. Estimate material 
163. Estimate time required 

to do the job 
164. Get material and sup-' 

plies in readiness for 
applying wallpaper 

11 
11 

11 

3,11 

11 

11 
11 

11 
11A2 

11 

153. Types of wallpaper 
154. Measurement standards for 

wallpaper 
155. Fabric and other wall 

coverings 
156. Tools and equipment neces­

sary for wall papering 
157. Wall preparation: painted, 

calciminated, reson or 
casein paints, textured, 
sandfinished, papered 

158. Need for sizing 
159. Composition of sizing 

161. Paste for wallpapering 
162. Cost estimation 

P 
164. Procedures to follow when 

applying wallpaper 
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JOl TjRAiNiNG: What t h e Assign." 
goTKer Should RP A-HO i-̂  n^ T̂̂ ^ 

REIiATED INFORMATION: What 
the Worker Should Know 

168! 

169. 
170. 

165. Cut paper to match 
166. Apply paste 
167 • Fold and trim paper 

Make chalk line for 
starting course 
Make butt joints 
Make wire edge joints 

171. Make lapped joints 
172. Apply arid smooth out 

paper 
173. Trim around casings, 

baseboard, etc. 
174. Roll seams 

Paper around inside and 
outside corners 
Hang borders 

175. 

176, 

179. 

180. 

11 

11 

11 

11 

168. 

169. 

Points to be observed 
to keep paper straight 
Types of seams 

175. Points to be observed when 
turning corners 

177. Wallpaper care 

Estimating 

Estimate painting costs 
from blueprints 
List kinds and amounts 
of materials needed for 
jobs 

178, 
179. 

180. 

181, 

182, 

Review of mathematics 
Blueprint reading for the 
painter 
Techniques of estimating 
materials 

Techniques of estimating 
or costs 

F' :ors in estimating over­
head and profit 

Paint Store Operation and Contracting 

13 
13 

13 

1, 3, 
13 
13 
13 
13 
13 

13 

13 

183. The painting contractor 
184. Formulation of plans prepara­

tory to becoming a painting 
contractor 

185. Deciding factors in location 
of the business 

186. Equipment and tools needed 

187. Workers for the industry 
188. Manpower utilization 
189. Insurance and other protectic 
190. Factors pertaining to 

credit 
191. The selling phase of the 

contracting business 
192. Records needed in the opera­

tion of the business 
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Assignment 
Sheet No. 1 

Covering 
Units 1-24 

THE PAINT INDUSTRY 

The products produced by the paint industry are. varied and many.. 
So uniformly important dre these products that they affect all phases 
of our daily life. If we stop to analyze their importancê r we find 
we do not eat^ sleep, work, or travel without relying upo^ these 
products in some way. 

As you will see as you progress through your- assignments, the 
painter and decorator needs to be familiar with these products and 
with the materials necessary for their application or use. 

This assignment is designed to give you an overview of the paint 
industry and provide information on opportunities for painters and 
decorators. 

Assignment; 

1. 
2, 

3. 

4. 

Read the reference listed below. 
In the block where you live, make a list of the buildings 
that need painting. If you can, find out when these 
buildings were'painted last. List the types of finishes 
you would recommend for each biiilding. 
Select a particular building to be used in subsequent 
assignments!. 
Answer the questions below and turn in this assignment 
by . 

Reference; 

A, Brushweil, Painting and Decorating Encyclopedia, pp. 9-48. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "P." 

T P 

T 

T 

T 

T 

P 

P 

P 

P 

1. Pigment is a powdery solid which is dissolved in a 
vehicle to make paint. 

2. A pigment is essential for an opaque coating. 

3. Extender pigments axe especially useful because of their 
covering and hiding abilities. 

4. White pigments provide the basis for most shades and tints, 

5. White lead is seldom used for interior work. 
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Extender pigments are less costly than other pigments. 

Colored pigments absorb a porx.ion of the light which falls 
upon them. 

Earth colors are found as natural deposits. 

Precipitation colors are the same as earth colors, 

Pigments obtained in the fire process are fused in a 
furnace. 

Rust is a formation of oxygen and water. 

Aluminum paint is light fast. 

Pigments influence only the color of paint. 

Cost seldom has any bearing on which pigments are used. 

In general, the finer the pigment is ground, the greater 
is its hiding power. 

The function of the binder is to cause the paint film to 
adhere to the surface. 

T F 17. Rosin produces a film that is tough, hard, and glossy. 

T F 18. Shellac is soluble in alcohol, turpentine, and lacquer 
thinner. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

jf 

P 

P 

P 

F 

P 

P 

F 

F 

F 

F 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

T F 19, 

T 

T 

T 

F 

F 

F 

20 

21 

22 

T F 23. 

T 

T 

T 

T 

F 

F 

F 

P 

2 4 . 

2 5 . 

2 6 . 

2 7 . 

T F 28. 

Paint makers make extensive use of turpentine in the manu­
facture of paint. 

Driers continue to act all through the life of the coating. 

Shellac is a spirit varnish. 

Short-oil varnishes are recommended for floors. 

In applying shellac, a few heavy coats are recommended 
over many thin coats. 

Wiping stains are best suited for use on close-grained wood, 

Pigment stains are recommended over dye stains because of 
their ability to bring out the satin-like quality of woods. 

Filler is not required on close-grained woods. 

Semi-gloss enamel contains a higher proportion of pigment 
than does gloss enamel. 

Flint paper is made of ground quartz applied to paper with 
an adhesive. 
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T F 29. Powdered pumice is used to rub down finishes. 

T F 30. Castor oil in its natural state is a non-drying oil. 

T F 31. Tung oil is quick drying. 

T F 32. An advantage of soybean oil is its excellent color retention 

T F 33. Fish oil is easily recognized by its unpleasant odor. 

T F 34. Latex paint may be used on exterior maspnry. 

T F 35. Baked varnish surfaces have a superior hardness.. 

T F 36. Shellac may be used directly from the can. 

T F 37. Lacquer is^a fast drying finish*-

T P 38. An advantage of oil stain over other types of stain is 
its non-bleeding qualities. 

Completion 

Directions; Fill in the blank<s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The princip&l ingredients of paint are the ..,........_............._̂__̂  
and the • 

2. Colored materials used in paint which will dissolve are known 
as . 

3. The covering and hiding power of a pigment is known as the 

4. An anti-corrosive pigment used extensively for iron and steel 
is . . 

5. Our most important metallic pigment is . 

6. Linseed oil comes from the , . 

7. Because of its high moisture resistant qualities/ marine 
finishes use oil. 

8. Paint solvents are used to reduce the 
paint products. 

9. Driers are known as _• •• 

of 

10. The ratio of.oil to resin in varnish is known as the 
of the varnish. 

11. Varnish containing less than gallons of oil per 
pounds of resin is known as a short-oil varnish, 
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12. 

13, 

14. 

15. 

16, 

17, 

18. 

19. 

The principal ingredient in lacquer is 

Paste filler is composed mostly of silex, linseed oil and 

and range 

, which is 

Cabinet coated abrasives are sold by the 
in grits from to • 

Steel wool comes in degrees of fineness from __^^ 
very fine, to No. ,which is very coarse. 

Paint and varnish removers may be typed as either 
or 

The paint finish which gives a high-grade, smooth, finish is 

Inexpensive paints will use as a binder. 

A paint that uses no binding vehicle is a 
painto 

20. A good bleach which dissolves in hot water and is expensive is 

Multiple-Choice 

Directions s In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. 

2. 

MMHMlMalM 

4. 

5. 

Spirit varnishes are bomposed of resin and (A) gasoline 
or naptha; (B) linseed oil or turpentine; (C) alcohol? 
(D) nitrocellulose or ethyl cellulose. 

Four pound cut shellac means the proportions are (A) four 
gallons of shellac to one gallon alcohol? (B) four 
gallons alcohol to one gallon shellac? (C) one gallon 
alcohol to four pounds shellac? (D) four gallons alcohol 
to four pounds shellac. 

On new work, undercoats are applied (A) after the primer? 
(B) before the primer? (C) both before and after the 
primer? (D) need not be applied on new work. 

To slow the hardening process of plaster of Paris, it is 
recoiumended that (A) turpentine? (B) Japan drier? 
(C) ethyl acetate? (D) vinegar be mixed with it. 

When water is used with wat-.erproof abrasive paper, the 
abrasive (A) cuts faster? (B) cuts easier? (C) clogs 
less? (D) all of these. 
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. . • 6. Extreme care should be taken when using a paint remover 
as it may f^) î ^̂ n the skin; (B) destroy clothing; (C) 
damage other surfaces; (D) all of these. 

. 7, varnishes are typed as (A) spirit varnishes; (B) oleo-
resinous varnishes; (C) both of these; (D) none of these. 

,_,_̂___, 8. Pigments are ground finest for (A) enamel; (B) white 
lead; (C) latex; (D) varnish. 

• 9. To stain a surface that has a closed grain, one would use 
a (A) spirit stain; (B) water stain; (C) wiping or oil 
stain; (D) varnish stain. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Vehicles are composed of a combination of: 

(A) (c) _ : 

(B) _ ^ • (D) 

2. The use made of extender pigments: 

(A) (D) 

(B) (E) 

(C) (F) 

3. The four main groups of color pigments: 

(A) (C) _ 

(B) • (D) 

4. Metals that have value as metallic pigments: 

(A) (D) 

(B) • (E) 

(c) - • 

5. The advantages of pigmented wiping stains: 

(A) ' (C) 

(B) . (D) 
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6. 

8. 

The ingredients of putty iii general usage: 

(A) _ ^ (C) 

L_ (D) (B) 
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The desirable properties of undercoating are: 

(A) . (D) 

(B) . (E) . 

CC) 

One of the most importa. parts of a repainting job is to remove 
the following: 

(A) (B) (C) . 
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Assignment 
Sheet No. 2 

Covering 
Units 25-34 

HEALTH AND SAPElY 

No matter who tlie workman is or what he does* the job should be 
done in the safest manner possible. The development of safe work 
habits should be a "must" for everyone. The painter is no exception. 
Although his occupation is not. considered as dangerous as some others* 
he must work with highly inflammable combustible* and poisonous 
tnaterials. If proper precautions are not taken* he may be in constant 
danger of failing or having objects to fall upon him. Poison may 
enter his body through his mouth* his nose* or even through his skin* 
causing extreme discomfort or possible death. 

This is in no way presented to discourage you in your chosen 
occupation. It is given* however* as a reminder of some of the health 
and safety precautions that are imperative for a continuously success­
ful career. 

You will find* in this assignsr^nt* information relative to person­
al health and safety and the importance of safeguarding the lives of 
your co-workers. Study the assignment carefully—"The life you save 
may be your own." 

Assignments 

1. Read the reference given below. 
2. On page /lof your reference you will find examples of 

some knots and hitches frequently found wherever ropes 
and lines are used. Practice each of these until you are 
thoroughly familiar with it. Ask your employer to show 
you any other knots or hitches he considers essential. 

3. Answer the questions below and turn in this assignment 
by • 

References 

A. Bacushwell* Painting and Decorating Encyclopedia* pp. 229-232. 

Questionss 

True-False 

Directionss The following statements are either tjnae or false. If 
the statement is true^ draw a circle around the letter "T." If it is 
false* draw a circle around the letter "P." 

T P 1. About 25 per cent of all painting injuries are the result 
of falls from elevations. 

T P 2. Most falls from elevations occur as a result of inferior 
ropes or lines. 
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T P 

T P 

0? P 

1? 

T 

T 

T 

T 

P 

P 

P 

P 

F 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

T P 12. 
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If the iiitser yarns of a rope are brighti? clear/f cjiid unspot­
ted ̂ there is an indiestion thst the rcpe has had excessive 
wear and should be replacedv 

4« For scaffolding* the fibers of a rope should be dry and 
brittle and difficult to bend wit̂ ii the h^ndo 

5. Three or four broken wires in a fbot of wire rope is consi­
dered too many for safety*, -

6. About 50 per cent of painting injuries result from slips 
and falls on the same 3.evf̂ I. 

Uneven walkways and working surf aces are the most frequent 
causes of siipŝ . and falls» 

About 25 per cent of all painting injuries are caused by 
painters striking objects or being struck by objects* 

Over-exertion causes approximately 15 per cent of painting 
injuries• 

Care should be taken to open windows with the hands only. 

Persons with liver# heart or other illnesses are very 
suceptlble to exposure to solvents. 

Heavy drinkers are not particularly affected by exposure 
to solvents. 

T F 13. Grinding wheels may produce a spark sufficient s«ough to 
ignite solvent vapor fumes^ 

T P 14. If there is no fire or source of ignition within tJie 
immediate vicinity of the solvent/ one may be guaranteed 
of safety from fire. 

T P 15. When cleaning electric outlets with solvents, use steel 
wool because of its grounding qualitieso 

T F 16. About the only safe solvent to use in a place with isiade-
quate ventiligation is benzol. 

T F 17. Never throw down a solvent-saturated rag? it should be 
placed in a pocket of the uniform until it can be discarded 
into a metal container. 

T F 18. It is advisable to treat all exterior paint as if it 
contained lead* 'anless the label specifically states 
otherwise« 

T F 19. Zinc is non-poisonous. 

T P 20. It is advisable to thoroughly flush with solvent when 
cleaning paint from the skin. 
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T F 2X« Tlie painter fehoui^^-<arix^. ss little water and milk as possil^ 
possible* :* •••':"•'- . I . . .. 

T F 22, Overall pants sliould not have cuffs* 

Gompletion 

Directionsg Fill in the blank (s) in ̂ ach statement with the word{s) 
required to complete the sentence correctly. 

1* "iiJhf̂  inner fibers of rope used for scaffold! g should be inspected 
^y , , the rope in several placfc.s« 

2e Around sandblasting#•._ rope should be used. 

3, Where there is exposure to chemical washing solutions * 
rope should be used* f • 

4« Liquid solvent may act as skin irritants by removing the 
^,_;___^^_^___^_ , • from the sisin and leaving it 
open to infections, 

5 o Solvent vapors. are 

6« Soî 'ent shotald be kept in 
openings * 

and than air. 

..or cans with 

7* miQn burning .off paint containing lead* one should wear a 

8i Whenacidior alkali comes in contact with the skin* it should he 
washed with or a 
solutiono 

S. Befora starting to work, a 
be applied to the ski.n» 

10o UJideî cXothes should be changed at least 
and overalls at least 

should 

a 
a 

Directionsg In tha space at the. left of e^sh-statement# write the 
letter of the iteist which will provide the correct answer to complete 
t3ie statement® 

le h good workrcan (h) never spills solvent? (B) may spill 
solvent but wipes it up immediatelyj (C) calls an appren­
tice to clean up solvent he gpiils? (D) does not use 
solvent in ii^B first place» 
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I 

2. 

knMutsdlB;,^ 

When mixiifig adid and tft?ai:;eîi pouir (h) the water into the acid 
(B) tile acid into the water? (C) both at the same time? 
(D) none of tbese. 

Oxalic acid is especially harmful to (h) hands? (E) tools? 
(C) brushes? (D) nasal passages« 

4, The best possible way to be safe froia injury from electricit 
is to (A) turn off the lights? (B) don't use it? (C) cut it 
off from its source? (D) wear rul̂ ber soled shoes« 

.«̂ <«w-. 5* ^ e n through with wiping cloths^ they should be (A) placed 
in a closed metal container? (B) placed in a pot of water 
(C) burned? (D) any of these. 

Listin<| 

gigections g List the items called for in each of the following• Select 
your ansife'ers carefully o 

!«> Four main causes of injury? 

(A) 

CB). 

Cc) 

(D) 

2« Causes of injuries resulting from workmen striking or being struck 
by objects or structures: 

(A) 
»Mn«=«^a*WB43ia«tt3qKw*wna 

(B) 

(D) 

mamrKft^tmntrntn^i} 

3* Signs of excessive exposure to solvent vapor: 

(A) (c) . 

(D) 

4, Forms by which lead poison may be taken into the body; 

C^> ^ ....... .̂ (c) . 
(3) ^ (D) 
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5« Methods by which lead poisoil may enter the body: 

(A) • (c) 

(B) • • . 

6, Three essential items for protecting the body when using acids for 
cleaning, surface preparation, degreasing metal, etc.. 

(A) 

(B) 

(C) 

] 
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Assignment 
Sheet No. 3 
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Covering 
Units 35-52 

TOOLS AND EQUIPMENT 

In order for the painter or decorator to do good work he must have 
2idequate tools and equipment. He must also know how to select^ cate 
for, and use these items in order to provide reliable service without 
undue expense and trouble. 

Certain items, such as paint applicators, have a direct bearing 
upon the job. Others, such as scaffolds, may improve the painter's 
efficiency but have a more indirect relationship. It is important/ 
however, that the painter or decorator be aware of the factors necessary 
to maintain an adequate supply of tools and equipment along with their 
relationship to the health and safety of the user. 
» 

In this assignment you will become aware of some of the more impor-: 
ant considerations to be followed in selecting, caring for, and using 
various types of paint applicators, ladders* scaffolds and miscellaneour 
tools.and equipment. 

Assignment; 

1. 
2. 

3. 

4. 

Read the reference listed below. 
Select the building in need of paint from Assignment 
Sheet 1. Prepare a list of all the tools and equipment 
you would recommend in order to do an adequate paint job. 
Using No. 8 or 9 wire^ make a hook as shoî m in illustration 
B~33, page 62 of Reference "A". 
After completing assignments 1, 2, and 3, answer the ques­
tions below and turn in this assignment by . 

References; 

I A* Brushwell, Painting and Decorating Encyclopedia, pp. 49-74 

Questions; 

True-'False 

Directions; The following statements are either true or false. If the 
statement is true, draw a circle around the letter "T". If it is false 
draw a circle around the letter "P". 

T P 1. The initial cost of good brushes is greater than brushes of 
inferior quality. 

T P 2. Horse hair makes the best quality brushes for general paintii 

T P 3. Hog bristles have a flag end. 
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T F 4. Nylon bristle has aboUt three time^ the wearing power as hog 
bristle• 

T P 5. Nylon bristle tends to soften in shellac thinned in ethyl 
alcohol. 

T P 6. Nylon bristle cannot be used satisfactorily with water paint 

T P 7. T^e bristle in camel hair brushes comes from North African 
camels. 

The bristles in a good brush should all be of the same length 

Sashtools are used to clean old putty form window frames. 

A stippling brush does not have a handle like general purpos-
paint brushes. 

The chisel shape of a brush helps provide smoother flow and 
prevent lap marks. 

Semi-oval brushes should never be used for fine enameling. 

Before it is used# a new nylon brush should be soaked for at 
least 12 hours in the thinner of the material in which it 
will be used. 

T 

T 

T 

P 

P 

P 

8 . 

9 . 

1 0 . 

T P 11. 

T F 12. 

T P 13. 

T P 14. Brushes that have been used in calcimine, whitewash or paste 
should be stored in water when not in use. 

T F 15. It is recommended that after the brush has been dipped in 
the paint/ the surplus be removed by wiping across the edge 
\.f.i. «•«.%» «»ontzaxner« 

T P 16. Almost all types of protective coatings can be applied faster 
with spray equipment than with brush or roller. 

T P 17. A suction feed spray gun is recommended for spraying heavy 
paints• 

T F 18. A bleeder type spray gun will net pass air until the trigger 
is pulled. 

T F 19. Ladder rungs should be made of red oak/ hard maple# or walnut 

T F 20. Magnesium and aluminum ladders weigh less than wood ladders 
of the same size. 

T P 21. A trestle ladder is not adjustable to length. 

T P 22. Ladders should not be painted. 

JE- P 23. Load carrying capacity for aluminum is less than for steel. 
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T P 24. The term ridge hook arid h ifoof hook have the same meaning. 

T P 25• A steel scaffold is reusable. 

T P 26. A canvas drop cloth should not be laundered. 

Completion 

Directions2Pi11 in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Solidity in paint brushes is obtained by using more 
than • 

2. 

3. 

Brushes used for the application of paint and stain to large sur­
faces are flat and range in widths from __̂_,̂,̂_ to _____ inches. 

A brush which is beveled on both sides is said to have a 
edge. 

4. Calcimine brushes vary in width from to inches. 

5. Brushes which have been used for applying shellac or spirit stain 
should be cleaned in . 

6. Brushes used for applying calcimine or casein paint should be 
cleaned with . 

7. A ladder at an angle of 
at the top. 

8, 

9. 

10. 

jdegrees or more should be lashed 

A ladder, with a safety factor of 4, made to support a live load 
of 200 pounds should not break under loads up to pounds. 

The space from the foot of the ladder to the vertical wall should 
be t̂he length of the ladder* 

Ropes supporting scaffolds should have a safety factor of at least 

11. Sisal rope is about j)er cent as stong as Manila rope. 

12. A device used to check the moisture content on the surfaces of 
wood or masonry is called an 

13. The divided end of a hog bristle brush is known as the 
end. 

14. The part of the brush that holds the bristles to the handle is the 

15. Inactive brushes should either be stored in a container of 
— ___̂  # or in a 

when stored dry. 
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!1 
I I 

Multiple-<:hbide 

Direct ions; In the space a t the l e f t of each statement/ write the l e t t er 
of the item which w i l l provide the correct answer to complete the s t a t e ­
ment • 

1. 

2* 

6, 

7. 

8. 

Brushes should be obtained which have gristles (A) set in 
chemically inert cement; (B) set in rubber? (C) vulcanized? 
(D) any of these. 

Dusting brushes have (A) soft bristles? (B) stiff bristles? 
(C) fibre bristles? (D) the same type bristles as regular 
paint brushes. 

A brush cloggsid wicb old i^aint where the butt ends of bristle 
go into the fermlss "? & ̂ id to be (A) butted? (B) heeled up? 
(C)fish tailed? (D) . .i-m!2d. 

Brushed that are to be stored should be washed with (A) 
alcohol? (B) linseed oil? (C> gasoline? (D) soap and water. 

T̂ Hien too wide a brush is used on narrow surfaces# it is likel 
to become (A) beetled? (B) heeled up?. (C) fish tailed? (D) 
gummed• 

Lumber used in the construction of scaffolds should be of a 
strength equal to (A) clear white pine? (B) No. 2 red oak? 
(C) NO. 1 common Douglas fir? (D) No. 1 select maple. 

An outrigger scaffold is supported by (A) vertical poles from 
the ground? (B) ladder jacks? (C) overhead ropes or cables? 
(D) thrustouts from or through a wall. 

Excessive pressure while using a brush will result in a (A) 
fish tail? (B* plow; (C) heel? (D) comb. 

Listing 

Directions: List the items called for in each of the following, 
your answers carefully. 

1. Properties possessed by a good brushs 

(A) ; (D) . •_ 

(B) (E) , 

(C) 

2. The two principal types of air compressors: 

(A) (B) . ; 

Select 
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4. 
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The two principal types of spray guns 

(A) (B) . 

The main advantages of steel scaffolding: 

(A) 

( B ) _ 

(D). 

5. Four specially prepared materials for masking: 

( A ) _ _ (C) 

(B) (D) 
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Assignment 
Sheet No, 4 

Covering 
Units 54-79 

SURFACE PREPARATION 

To produce a successful paint job# the surface must be properly 
prepared. Different surfaces need different preparations. The painter 
must study the surface and plan the treatment necessary for proper 
adhesion of the paint. Improper adhesion/ especially of the first coat* 
will result in.scaling/ cracking/ or.other subsequent imperfections. 

Although there may be cheaper methods of doing a paint job/ the 
painter should never risk his reputation by haphazard methods. If he 
must compete against inferior procedures/ it is better he lose the job 
than to risk his good name by producing inferior work. 

In this assignment you will become familiar with the proper pre-
parat n of new. and old surfaces of walls/ wood/ concrete/ and metal. 
Also you will learn pertinent facts relating to the proper relation of 
paints for various surfaces. 

Assignments 

1. Read the references listed below. 
2. For the building selected in Assignment 3 of Assignment 

Sheet 2/ prepare a scheduite of things that should be done 
to properly prepare the surfaces to be painted. In one 
column on a piece of paper list the things you would do. 
In the opposite column list the tools and equipment you 
would need for each operation. 

3. After completing 1 and''2/ answer the questions below and 
turn in this assignment by • 

Reference* 

A. Brushwell/ Painting and Decorating Encyclopedia/ pp. 7S-93 

Questions: 

True "Fa Ise 

Direetions;The following statements are either tuue or fdlse. If the 
statement is true/ draw a circle around the letter "T"* If it is false, 
draw a circle around the letter "P". 

T P 1. A successful paint job cannot be done without proper surface 
preparation• 

T P 2. When sanding with 2/0 or 3/0 sandpaper/ sand with a rotary 
motion. 

T F 3. X^en filling nail holea with putty/ leave the surface slightl 
convex. 
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T P 4. Paste filler should be used on maple^ gum# and fir. 

T P 5. Surfaces should be slightly moistened for good paint ad­
hesion. 

T P 6. Nail holes should be filled with putty before applying the 
prime coat. 

It is not safe to apply paint over varnish. 

Chalking of paint is a normal weathering process. 

Paint burning should be done on days in which there is a 
strong breeze. 

Casein and emulsion type paints should never be applied 
over moist surfaces. 

T 

T 

T 

P 

P 

P 

7 . 

8 . 

9 . 

T P 10. 

T P 11. Unless the defects are large, paint can adequately hide 
them without prior preparation. 

T P 12. caulking compound is used to fill cracks around bathtubs 
where moisture crumbles the plaster. 

T P 13. Large cracks should be undercut and deepened until firm 
plaster is reached. 

T P 14. All patched areas should be spot primed before painting. 

T P 15. Walls should be patched before they are washed preparatory 
to painting. 

T P 16. Special paints called calcicoaters are used to cover cal­
cimine treated plaster walls. 

T P 17. Latex-base paint cannot be satisfactorily applied over 
wallpaper. 

T P 18. 

T P 

T P 

19. 

20. 

Wallpaper cleaner should be used to clean wallpaper before 
painting. 

Concrete surfaces are painted for decorative purposes only. 

No matter how much concrete has cured there is always 
active alkali on the surface which causes deterioration of 
paint. 

T P 21. Neutralizer is not necessary when painting concrete sur­
faces with latex-base paint. 

T P 22. T'Jhen rust is painted over without first removing it# the 
rusting continues. 

\ 
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T P 23. Abrasion cleaning of metal is an adequate method of clean­
ing oil and grease frc:.i metal. 

T P 24. Weathered galvanized iron holds paint better than new gal­
vanized iron. 

T P 25. Rust inhibiting pigments should not be used on articles 
handled by small children. 

T P 26. a?he oxide surface of aluminum should be removed before 
painting. 

T P 27. Dark colored pigments # in genera 1# have a high oil ab­
sorption. 

T P 28. Pour or five years is considered the normal period that a 
coating of outside White will remain durable. 

T P 25. Repainting at intervals less than three years is usu3̂ 1;ly 
considered inadvisable. , 

T P 30. In humid climates# harder types of paint are usually more 
durable than softer? types. 

T P 31. In genera 1# present day paints are not as durable as those 
manufactured fifty years ago. 

T P 32. 5Sie majority of the outside light colored paints are self-
cleaning. 

T P 33. House paint cannot be satisfactorily used on anything but 
wood. 

House paint should not be used on garden furniture. 

Natural finishes, in general* are not as durable as good 
quality house paint. 

Paint wear is most pronounced on northern exposures. 

Controlled penetration primers seal the pores and prevent 
moisture from entering. 

Shellac may be satisfactorily used as a coating for floors 
and stair treads and risers. 

Plat enamels are more mar-resistant than gloss or semi-
gloss enamels. 

Lacquers must be spray applied. 

Aluminum paint on sheet metal heating ducts tend to re­
flect out of the duct and cause heat loss. 

T 

T 

T 

T 

P 

P 

P 

P 

3 4 . 

35 . 

36 . 

37 . 

T P 38. 

T P 39. 

T P 40. 

T P 41. 
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Completion 

Directions; Fill in the blank(s) in each statement with the wDrd{s) 
required to complete the sentence correctly. 

lo A continuous surface is necessary in crder to obtain a 
paint filmo 

2o To obtain proper adhesion of paint over varnish an 
should be added to the to soften the varnish. 

3. When removing paint# a 
prevent inhaling dust. 

should be worn to 

4. Dry mold may be removed by v/ashing with a solution of 

5. Before oil paint is applied to new plaster, the plaster should 
be and . 

6. Cracks and crevices in walls should be filled with 
or 

before pa in t ing . 

7 . Alkal ini ty in concrete may be removed by v/ashing with a 
solution of 
dissolved in • 

8o Concrete and cinder block surfaces that are too porous to be 
sealed with paint may be filled by applying a grout coat of 

9. Concrete etching is done by applying a solution of 
and . . 

10 Fireplace surfaces that do not clean properly may be freshened 
up by applying a solution of equal parts of 
and with 

added. 

11. If x̂ hite is painted over dark colors it will usually 

12. In dry climates the 
durable. 

paints are generally more 

13. To give concrete floors opqque coatings. 
floor enamels are considered best. 

14o Reflectivity of paint is in relation to color or light and 

15. Paint represents % of the cost of a job and not over 
yo of the total cost of restoration 
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Mu It jLple *<:!hoice 

Directionss In the space ,at the left of each statement, write the 
letter of the item which will pi.ovide the correct answer to complete 
the statement. 

_^ 1, Puttying of cracks, nail holes, and other defects should 
be done (A) after priming; (B) before priming; (C) before 
sanding; (D) after painting. 

2o The most common reason paint chips or scales is (A) it is 
too elastic; (B) it becomes hard and brittle; (C) it was 
applied over moisture; (D) too much stain was in the wood. 

3. Tne type of paint film defect which is caused by excessive 
moisture behind the film is (A) blistering; (B) cracking; 
(C) extra fine cracking; (D) allegatoring. 

4. To paint walls on which the wallpaper and size have been 
removed (A) no special preparation is necessary; (B) a coat 
of paste filler should be applied? (C) sized and primer-
sealed should be used; (D) they should be washed with 
muriatic acid • 

5. Brick surfaces which are in poo?: condition because of 
excessive salting should be washecj with a sol ution of 
(A) sulphuric acid and vinegar; (B) vinegar and water; 
(C) muriatic acid and water; (D) muriatic acid and vinegar. 

6o I-Then mixing acid and water, pour M the bcid slowly into 
the water; (B) the acid quickly" into the water; (C) the 
water slowly into the acid; (D) tlie v/ater rapidly into 
the acid. 

: 7. Mildew may be removed with a solution of (A) zinc oxide; 
(B) copper chloride; (C) phosphoric acid; (D) trisodium 
phosphate. 

8. Before painting galvanized metal which has been exposed to 
weather as much as six months (A) wash it with aluminum 
oxide; (B) scrape or brush until shiny; (C) apply a coat 
of asphalt; (D) no special prepar€ition is necessary. 

Listing 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1. Four types of paint suitaiale for masonry surfaces: 

(A) : ' . . 

(B) 

(C) 

(D) 
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3. 

4. 
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The first coat used for galvanized metal should contain any one 
of four rustinhibitive primers- They are: 

(A) 

(B) 

(C) 

(D) 

The two types of natural finishes may be classified by their 
method of coating: 

(A) (B) ^ 

The type or colors of paint v/hich will provide maximum 
reflective properties are: 

(A) 

(B) 

(C) 

5. Primers recommended for use by painters on most metal finishes 
are: 

(A) 

(B) 

(C) 

(D) 
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Assignment 
Sheet NOc 5 

Covering 
Units 80-87 

PAINT MIXING 

The mysteries and secret formulas for mixing paints which the 
apprentice of days gone by had to learn are now considered technical 
information. The basic white pigment/ drying oilS/ and thinners are 
only a portion of what you will be able to learn concerning the 
formulation of paints for specific uses. 

A customer who has received high quality, painting service from 
a paint contractor v;ill be sure that his contractor is a technician 
of his trade. Today the manufactures have furnished us with the 
best products their research money could develop. The customer of 
today deserves and expects to employ a painting contractor who does 
know all of the technical knowledge necessary to obtain maximum 
utility from his products. 

In this assignment you will learn technical information concern­
ing paint in ready-to-use paste and semi-paste forms/ oils, driers, 
thinners and colors-in-oiIs. yon will also learn how to use formula 
tables manufactures furnish, which adapt their paints to nearly 
every specific situation you may need. 

Assignment: 

1. Read the reference given below. 
2. With the knowledge you presently have before reading 

this assignment, make a three column chart and list in 
the left hand column the various types of surfaces on 
a house which are to be painted. These types of sur­
faces might include an outside porch with a section with a 
new repaired section stone foundation, outside white walls, 
colored window trim, painted eve trough v/ith a new repaired 
section, wood shingle roof with repaired section, and 
brick chimney. In the middle column list your present 
method of painting these various areas. After completing 
No. 3 below, complete the ^ight hand column with the 
benefit of the technical information obtained in this 
assignment. 

3. After completing 1 and 2 as directed, answer the questions 
below and turn in this assignment by . 

References; 

A. Brushwell, Painting and Decorating Encvcloeedia, 
pp. 95-102. 

Questions; 
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Directionsg The following statements are either true or false. If the 
statement is true/ draw a circle around the letter "T." If it is false/ 
draw a circle around the letter "F." 

T P .1. Proper balance within paint between pigments in relationship 
to other ingredients is necessary to maintain durability. 

T P 2. The amount of pigment present in a paint just slightlŷ  
affects the intensity of its color. 

T P 3. A thorough mixing job can most likely be obtained by paddle 
stirring the bottom and corners of a can. 

T P 4. A little stirring and pouring of the paint back and forth 
between two cans is usually adequate preparation before 
using. 

T P 5. Brushing qualities are hampered by straining newly mixed 
paints. 

T P 6. Medium speed stirring and pausing for the disappearance of 
bubbles is adequate preparation before applying clear 
finishes• 

T P The manufacturers of paints and varnishes world not feel 
responsible if the directions on the can label were not 
followed* 

T P 

T P 

T P 

T P 

8. 

9. 

10. 

11. 

Oil must be added to regular paint when used as 
coat due to absorption by the wood. 

a first 

If a thick skin needed to be removed from a stored can of 
enamel/ you most likely would need to thin the enamelo 

A considerable amount of thinner should be added to oil-
based flat finish paints. 

Porch enamel most likely has had raw linseed oil mixed with 
its pigments. 

T F 12. uJt is advantageous to prime the back of new siding before 
it is put in place. ^ 

T P 13. Red lead paint is used to test for "bleeding" on stained 
shingles. 

T P 14. Stained interior woodwork which is to be painted will likely 
show evidence of maple stain bleeding th.ough more so than 
walnut stain. 

T P 15. When a prepared enamel is to be used/ a three-coat prime 
covering should alv/ays be used on new wood. 
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T F 

T 

16. TThile repainting interiot plaster to a sharp stipple 
finish/ paint shoqld bemixed at the ratio of 1 1/2 
gallons of flatting oil to each 100 pounds of white 
lead. 

17. The prime coat to be used on unpainted wood floors 
should always contain more oil than is required for 
for a second coat. 

18. Tongue and groove edges of boards on porch floors need 
not be primed since they are not exposed to the weather 

19. One tube of colors-in-oil for exterior colors is 
equal to 1/4 pint. 

20. For formulas for interior colors, one liquid ounce 
equals 1/2 pint. 

completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The two forms in which house paint is now furnished to the 
painting trade are and . 

4. 

5. 

2. Paints may be tinted to the desired shade by adding 

3. The kind of paint which usually should not be used immediately 
after agitating is . 

Pigment irregularities in the finished job can be avoided by 
] the paint. 

Paint which has been excessively thinned will not • < 
/ or the surface. 

6. The proper thinner for shellac is 
or 

7. A special thinner is required for most : 
type floor enamels. 

8. To mix the powdered casein paint, the direction should be from 
to . 

9. For exterior use gloss paint is made by mixing white lead with 

10. Colors-in-oil are made from two materials: 
and " 
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Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. While repainting asbestos cement shingles with a flat coat, 
the number of gallons of lead mixing oil which should be 
used per 100 pounds of white lead V7ould be (A) 3 1/4; 
(B) 1; (C) 2 1/2; (D) 4 to 5. 

2, Vlhen repainting concrete with an oil base paint, the area 
per gallon for priming should cover the following number 
of square feet (A) 200; (B) 300; (C) 400; (D) 500. 

3. The prime coat formula to be used for three-coat work on 
wallboard should be (A) 25d; (B) 17d; (C) 22d; (D) 14d. 

4. The number of months concrete floors must age before a 
zinc sulfate solution is not required when painting is 
(A) 6; (B) 8; (C) 10; (D) 12. 

5. Before painting exterior gaivanized steel, surfaces should 
weather (A) 6 months; (B) 8 months; (C) 10 months; (D) 12 
months. 

6. The Venetian red content of "Ashes of Rose" is (A) 1 oz*; 
(B) 3 oz.; (C) 5 Oz.; (D) 6 oz. 

7. The trim colo*̂  "Seal Brown" contains how much white lead 
(A) a lot; (B) 1 pint; (c) 3/4 pint; (D) none; (E) painters 
1/2 measure. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. List the Dutch Boy ingredients used in the formula for a black, 
second coat, exterior metal paint using paste red lead. 

(A) 

(B) 

(C) 

(D) 

(E) , 

(F) 
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Assignment 
Sheet No. 6 

Covering 
Units 89-101 

PAII'TT APPLICATION 

Paint application and surface preparation are so closely related 
that th. ' are almost inseparable. If the surface is properly prepared 
but the s.3int is not applied properly/ an inferior job will result. 

Different types of paints require, in many instances, slightly 
different methods of application. Even different surfaces may require 
different methods for applying the same or similar types of surface 
coverings. Some surfaces may be satisfactorily painted by brush only 
while others lend themselves more readily to spray painting. 

This assignment is concerned with procedures and practices which 
should be observed when applying paint and related surface coverings. 
Also included is information pertaining to types of surfaces as they 
relate to paint application. 

Assignment; 

1. Read the reference given below. 
2. Using the building you chose for Assignment 2 of Assignment Sheet 

3/ prepare a schedule you î ould follow for painting. Show what 
parts you would paint first, second, etc., and indicate all 
materials you would use in each stepc 

3. After completing 1 and 2, answer the questions below and turn 
in this assignment by . 

Reference; 

A. Brushwell, Painting and Decorating Encyclopedia, pp. 103-132. 

Questions; 

True-False 

Directions; The following statements are either true or false. If the 
statement is true, draw a circle around the letter "T." If it is false, 
draw a circle around the letter "F." 
T F 1. Spray painting is never as satisfactory as brush painting. 

T F 2. The thickness an^ smoothness of a coat of paint can be gov­
erned largely by the amount of paint carried in the brush 
during application. 

T F 3. Brushes with bristles all the same length will carry more 
paint.than those with bristles with varied lengths. 

T F 4.. VThen applying house paint, one should daub in spots and 
immediately spread using long strokes. 

T F 5. The oval brush is often preferred for use on small mouldings. 
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T F 6« T»7hen painting a room v/ith a brush* the ceiling should be 
painted after the wplls have been painted. 

T P 7. T'Then painting a wail; apply paint evenly with a well-filled 
brush, first brushing horizontally* tlien brush with light 
vertical strokes. 

T P 8. Enamel and varnish should be brushed with long even strokes. 

T P 9. Shellac should be applied with a soft varnish brush. 

T P 10. Shellac should be brushed well* making sure the last brushfu 
of shellac is brushed well into the preceding application. 

T P 11. It is considered advisable to use slightly curved strokes 
when applying casein paint to ceilings. 

T P 12, Casein paint should be brushed out more thoroughly than 
oil paint. 

T P 13. Sponge rubber paint rollers prove satisfactory for applying 
water-base texture paints* but are not satisfactory for 
applying oil-base paintd. 

T P 14. When a tray is used with a paint roller* mix only as much 
paint as needed to sufficiently fill the tray* mixing it as 
needed. 

T F 15. T'Then painting a room with a roller* the ceiling should be 
painted first. 

T P 16. X'Jhen painting with a roller* use a back and forth motion* 
changing direction as desired* but lifting the roller when 
changing direction. 

T F 17. A right-handed worker usually starts painting a wall in the 
upper left-hand corner. 

T P 18. X'Jhen painting a wall with a roller* the first loaded stroke 
should be upward. 

T P 19. The painting characteristics of softwoods depends primarily 
upon the amount and distribution of summerwood. 

T F 20. Paint is more likely to come loose from the summerwood than 
from the springwood. 

T P 21. The best hardwoods for painting are those with pores such as 
found in walnut. . 

T F 22. The oils found in cypress and some cedars delay the drying 
of paints and shorten the life of the coatings. 
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T P 23. Paints containing zinc oxide are most durable when applied 
to woods such as eastern white pine, sugar pine# and western 
white pine. 

T P 24, Woods such as ash, chestnut, elm, and hickory require wood 
filler before being painted or enameled. 

T P 25. It is considered good practice to allov; wood to weather for 
a few weeks before being painted. 

T P 26. If a paint coating cracks or peels it can be reasonably as­
sumed that the paint was of inferior quality. 

0? P 27. T'Then painting exterior surfaces it is usually best to paint 
the highest places first. 

T P 28. It is inadvisable to paint shingle roofs. 

T P 29. Enamel is more difficult to apply than wall paints. 

T P 30. A glue size should be applied to nev/ plaster walls before 
appl^g oil paint. 

T P 31. Oil-type primers cannot be used satisfactorily under water-
thinned paints. : s. . 

T P 32. The refinishing of acoustical surfaces requires that the pair 
be thinned to a lower viscosity than normal' and applied in 
a thin coat. 

Iron and steel surfaces do not require a prime coat. 

When filling the pores of wood with filler, surplus filler 
should be removed by wiping with the grain. 

New porch flooring should be primed on all surfaces before 
being laid. 

Calcimine should not be applied over old calcimine. 

37. In general, any material that can be applied with a brush 
can be applied with a spray gun. 

T P 38. Heavier coatings can be applied by spray gun when the 
finishing material is heated. 

T P 39. The edges of objects should be sprayed after other surfaces 
have been sprayed. 

T P 40. mien cleaning out small holes in fluid tips, one should use 
a firm object such as a piece of wire or a nail. 

T 

T 

i 
T 

t 

j 

T 

P 

P 

P 

P 

P 

3 3 . 

3 4 . 

3 5 . 

3 6 . 

3 7 . 

T P 41. Spray painting involves hazards from explosion and fire. 
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Comî ieiioti 

Directions; Fill in the blank (s) in each statement v/ith the word(s) 
required to complete the sentence correctly. 

1. It is advisable to dip the brush into the paint not more than 
of the length of the bristles. 

2. For applying oil paint to exterior surfaces, a flat brush 
to _______ inches wide with inch bristles is generally 
recommended. 

3. For painting trim, a flat 
inches wide is recommended 

brush to 

4. The professional type paint roller is usually 
length and the type used by amateurs is 

inches in 
inches in length. 

5. Paints last longer on well seasoned lumber with a moisture content 
of betv/een and per cent. 

6. Discoloration and oil absorption can be prevented by applying 
or spirit over knots before 

painting. 

7. Blue stain in ŝ pwood is caused by . 

8. Copper which comes in contact with wood should be 
to prevent staining the paint finish. 

brush or inches wide 9. For painting windows, a 
is needed. 

10. When painting from a ladder, one should never go higher than the 
. rung from the top. 

11. Painting should not be done in temperatures below 
degrees F. 

12. Surfaces to be enameled or varnished should be wiped only with a 
specially prepared rag. 

13. Spackled areas should be touched up with or 
before applying the second coat of paint. 

14. The priming coat applied to ceilings and walls should be sanded 
to remove the . 

15. Enamel should be strained through a very fine mesh screen or a 

16. Wicker furniture can be painted quickly with a 

17. The presence of water, alkali, salts, and hydrated lime on new 
plaster may cause a chemical reaction with paint called 
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18. Extreme alkaline conditions in new plaster may be neutralized by 
applying a solution of .....«—. 
dissolved in water. . . . . ̂  . 

19. A semi-gloss finish may be obtained on masonry by adding a small 
amount of to the paint used for the 
finish coat. 

Concrete basement floors should age for , 
prior to painting* 

To aid in preventing the fir plywood grain from showing through 
and hair line checking of paint, it is recommended that a primer-
sealer coat of be applied. 

When using a spray gun, a pattern six and eight inches wide when 
the gun is held to inches from the surface 
is about right for most work. 

Extension cords for electrically driven air compressors should be 
No. wire up to 25 feet in length and No. wire for 
length 50 feet or over. 

20. 

21. 

Mu1tiple-Choi ce 

Directions; In the space at the left of each statement, write the letter 
of the item which will provide the correct answer to complete the 
statement. 

1. Mohair rollers are designed for applying (A) heavy-
bodied enamels; (B) varnish; (C) wash coat shellac; (D) 
light-bodied water paints. 

2. TO prevent rollers from drying during short intermissions of 
non-use, they should bu (A) wrapped in brown paper; (B) 
wrapped in newspaper; (C) wrapped in aluminum foil; (D) 
wrapped in cheese cloth. 

3. Blistering and peeling of paint is causedby (A) applying too 
heavy a coat of primer; (B) not applying a primer; (C) too 
much alkali in the wood; (D) expansion of air and water in 
the wood. 

4. On new wood, the most impojctant paint coat is the (A) priming 
coat; (B) sealing coat; (C) second coat; (D) finish coat. 

5 . 

6. 

Shingles treated with creosote s ta in cannot be s a t i s f a c t o r i l y 
painted with l ight-colored pain- ,̂ because (A) the paint won*t 
s t i ck ; (B) a chemical reaction w i l l cause the wood to ro t ; 
(C) the creosote w i l l bleed through; (D) a chemical reaction 

w i l l cause injury to the painter . 

I-^en applying enamel, s t a r t each succeeding s t r i p of painted 
surface (A) where the l a s t one l e f t of f ; (B). on bare surface 
a few inches from l a s t and work into previously painted work; 
(C) a few inches ins ide previously t)ainted surface and work 
out taking in more surface each time; (D) the same as apply­
ing house paint . 
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7, New dry plaster which is in good condition and is to be 
coated with water paint, should be first given a coat of 
(A) glue siz^; (B) suitable water soluble primer? (C) sealer; 
(D) thinned material of the same type to be applied later. 

8. A fresh Portland cement paint coating should be kept moist 
for at least (A) 12 hours; (B) 24 hours; (C) 48 hours; (D) 
56 hours. 

9. x̂Then spraying with a gun, the spray strokes should (A) over­
lap about one-half; (B) overlap about one-third; (C) overlap 
about three-fourths; (D) not overlap but just meet. 

Listing 

Directions; List the items called for in each of the following. Select 
your answers carefully. 

1. The principal tools used in applying paint: 

(A) (B) (C) 

2. Possible causes of brush marks in paints, enamels, and varnish; 

(A) 

(B) 

(C) 

(D) 

3. Things to be done to protect occupied property while painting: 

(A) 

(B) 

(C) 

(D) 

(E) 
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' : Procedure 

Directions; The following list contains parts to be painted. Indicate 
the proper sequence to follov/ when painting the following areas by 
placing 1, 2,. .3̂ , etc. in the appropriate blank. 

A. A Windov/ 

_ snsh verticals 

frame and sills 

sash horizontals 

frame verticals 

mullions 

B. A Door 

moulded edges of the panels 

vertical side boards 

panels 

horizontal crossboards 
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Assignment 
Sheet No. 7 

Covering 
Units 102-119 

FINISHING WOOD WITH SHBLLAC, VARNISH, AND LACQUER 

It mwst be remenibered that the painter and decorator is called 
upon to suggest, apply, and repair surfaces with finishes other 
than paint. For this reason he must he familar with the various 
other transparent and opaque finishes. He must be aware of the 
characteristics of different words and the preparation necessary 
preceding the application of a finish. 

The painter and decorator may also be called \:̂ on to repair finished 
and unfinished surfaces of woodwork, furniture, floors, etc. 
Certain relatively simple procedures may be followed to obtain 
satisfactory results. 

In this assignment, you will have an opportunity to increase your 
knowledge of finishes and finishing materials, other than paint 
and enamel. Study your assignment well, for it is very difficult 
to hide mistakes while using shellac, varnish or lacquer. 

Assignments 

1. Read the reference listed below. 

2. On pages 201-204 of your reference you noticed some step-
by step procedures to follow to obtain particular finishes. 
On 3" X 5" index cards, copy these directions, placing the 
steps as Step 1, Step 2 etc. Refer to these cards 
periodically until you become thoroughly famililar with 
these procedures and keep them handy so you can refer to 
them when called upon to produce one of th-̂ se finishes. 

3. After completing assignments 1 and 2, answer the questions 
below and turn in this assignment by . 

References 

A. Brushwell, Painting and Decorating Encyclopedia# pp. 187-211 

Questionss 

True-False 

Directions t The following statements are either true of false 
If the statement is true, draw a circle around tlie letter "T". 
If the statement is false, draw a circle around the letter "F" 

T F 1. It is very difficult to tell whether wood is open 
or close-grained. 
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T 

T 

P 

P 

2. After wood has onca been sanded/ it should never be 
allowed to come in contact with water until the 
last coat of finish has thoroughly dried. 

3. Hydrogen peroxide/ which is sold for antiseptic 
purposes/ makes a very good wood bleach. ' 

4. Stain is not a protective finish. 

5. The main disadvantage of water stain is its limitations 
on available colors• 

T P 6. wood must be sanded followi'-.g the application of 
water stain. 

T P 7. Before water stain is applied/ the surface should be 
moistened with water/ allowed to dry and sanded. 

T P 8. The same powders used for making water stain may 
be used in non-grain-raising stains. 

T P 9. The primary disadvantage of NGR stains is the slowness 
of drying. 

T P 10. Pigmented type oil stains are actually thinned paints. 

T P 11. Pigmented oil stains will not bleed. 

T P 12. Pigmented oil staihs do not cover up grain pattern 
as much as.NGR stains. 

T P 13. Excess pigmented oil stain should be removed by 
wiping across the grain.. 

T F 14. The main advantage of oil stain is its ease of 
application. 

T F 15. Spirit stains are used when brush marks and streaks 
must be avoided. 

T P 16. The degree of dilution of wood filler depends upon 
the size of the pores of the wood- to be filled. 

T P 17. Naptha is used to thin filler when it is desirable 
for it to dry slowly. 

T F 18. When applying filler/ brush with the grain. 

T P 19. When removing the surplus filler/ wipe across the 
grain. 

T F 20. Oil varnish may be used over oil stain/ never over 
water or spirit stains. .. 

T F 21. Lacquer sealer must always be used before applying 
lacquer• 
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T IP 22. Not over a six month's supply o£ shellac should-be purcha><̂ :ed 
at Cne time. 

T P 23. Using a type of mixer by which the container can be vibrated 
is recommended for mixing varnish. 

T P 24. All types of varnish may be applied by spraying. 

T P 25. An advantage of varnish-stain ±s, if the varnish is chipped 
or worn off* the color will remain. 

T P 26. Wax finishes are recommended for surfaces exposed to water 
or heat. 

T F 27. Wax should be applied rather heavy; one heavy coat being 
more desirable than two or three thin coats. 

T P 28. 

T F 29. 

T F 30, 

The penetrating finishes are very desirable but are 
difficult to keep "from, streaking. 

X'Jhen applying penetrating wood finishes, both the first and 
second coats may be applied with either a brush or a cloth. 

Floor seal# a relatively new product, looks well and wears 
well but is susceptible to scratching and chipping. 

T P 31. Shellac does not darken with age as quickly as varnish. 

T F 32. Shellac finished or wax polished floors should not be 
scrubbed with water. 

T F 33 

T F 34. 

T F 35. 

Lacquer is highly volatile and there is always danger of an 
explosion when spraying. 

Pitch and asphaltum are mixed to form a watei proof seal for 
masonry and concrete walls before installing wood paneling. 

Shellac is sometimes applied to the back side of paneling 
to afford additional moisture protection. 

T F 36. Scratches and blemishes in wooden furniture should be re­
paired with professional materials from a furniture repair 
kit. 

T F 37. Iodine should be diluted to match maple finish by mixing 
with spirits. 

T F 3C. The rubbing down of furniture with rottenstone and oil 
should be executed by using a four inch diameter circular 
motion with a specially prepared pad. 

T p '39. Scratrles may be "filled-up" by using shellac. 

T F 40. Natural finishes on exterior surfaces are more durable than 
paint. 
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T 
t 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

4 1 . 

4 2 . 

4 3 . 

4 4 . 

4 5 . 

4 6 . 

1 

In general/ houses with extensive overhanging roofs will 
need to be painted more often than thosd with no or extreme­
ly short eaves. 

Moulding strips should be placed on the lower ends of 
vertical siding for protection. • 

Oil finishes are recommended in areas of prolonged periods 
of dampness. 

wood sealer finishes do not penetrate the wood as deeply 
as oils but will impart more glossiness tlian oil. 

spar varnish may be used satisfactorily on galvanized and 
copper surfaces. 

The best varnish to use on large areas is one that disinte­
grates by a very fine crazing, followed by fine crumbling. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Ĵhen abrasive paper is used/ the direction of sanding is always 
_; the grain. 

2. A soft# lintless cloth, especially prepared to pick up dust before 
applying finishes is called a/an -

3. The coloring material used in water stain is usually a/an • 
obtained in powder form. 

4. Spirit stains are made by dissolving a dry powder in • 
or . 

5. Filler is used on woods with open pores except when applying what 
is known as a true finish. 

6. When changing.the color of filler to match a particular color.of 
wood# the professional painter usually prefers to mix . _ _ „ . . _ _ 
oil to the filler. 

7. The number of pounds of shellac gum that has been dissolved in each 
gallon of alcohol is known as . 

8. The number of. gallons of oil used for each 100 pounds of varnish 
resin is known as • 

9. In obtaining a fine finish, 
for rubbing the final coat. 

is the standard abrasivt 

10. When using a powdered abrasive on carvings and moldings use a 
for rubbing. 
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A powdered abrasive used to giVd a finished surface a near-gloss 
is "... , i 

Blistering is usually caused by . 

A cause of bloom in a varnish finish may be due to rubbing the 
finish with and instead of 
and 

14. A thin film of over the top of varnish will 
prevent it from skinning over. 

Wax comes in two principal forms/ ând_ 

If shellac remains too long in a metal container it is likely to 
accumulate salts of . which discolors hardwoods contain­
ing , . 

To protect a varnished floor and increase its wear* wax should be 
applied about after the final coat has been 
applied. 

A soft cotton floor map* dampened with a mixture of three parts 
and one part , is 

recommended for dry mopping of shellaced floors. 

Deep blemishes in wood may be repaired with melted 

20. a?he oldest and probably the simplest penetrating finish is 

Multiple-Choice 

Directions:In the space at the left of each statement* write the letter 
of the item which will provide the correct answer to complete the 
statement. 

1. To increase the solvent ability of the water so that a 
stronger oxalic acid bleach will result* it is recommended 
that (A) the water be chilled? (B) the acid be heated? (C) 
alcohol be added? (D) distilled water be used. 

2. To neutralize an oxalic acid bleach use (A) a borax solu­
tion? (E) kerosene (C) heat? (D) a mixture of linseed oil 
and turpentine. 

3. When using a hydrogen peroxide bleach* the wood is first 
coated with (A) hydrogen peroxide? (B) turpentine? (C) 
sodium hypochlorite? (D) sodium hydroxide. 

4. It is recommended that this first coat of hydrogen peroxide 
bleach be neutralized with a solution of (A) vinegar and 
water? (B) gasoline and oil? (C) turpentine and water? (D) 
sodium bisulphite and naptha. 
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7 . 

8 . 

5. T^en applying water stain with a brush# use (A) long 
straight strokes with the graiil; (B) short .rotary strokes; 
(c)strokes with the grain followed by strokes across 
the grain; (D) do not apply water stain with a brush. 

6. A disadvantage of penetrating oil stain is that it 
(A) raises the grain; (B) is not light fast; (C) cannot 
be used on open grained wood; (D) all of these. 

Orange shellac is satisfactory for .(A) oak; (B) pine; 
(C) maple; (D) mahogany, 

A satisfactory varnish 'sealer can be made by mixing 
(A) two parts varnish to one part thinner; (B) two 

•parts thinner to one-part varnish; (C) one part shellac 
to one part varnish; (D) one part varnish to one part 
thinner,. 

. 9 . A satisfactory sealer for lacquer can be made by mixing 
(A) two parts lacquer to one part thinner; (B) one part 
lacquer to one part thinner; (C) six parts thinner to 
one part lacquer; (D) three parts thinner to one part 
lacquer. 

,10. Four pound cut shellac can be reduced to a three pound 
cut by adding (A) one pint alcohol to 1/2 gallon shellac; 
(B) one pint alcohol to one quart shellac; (C) one-half 
pint alcohol to two quarts shellac; (D). one pint alcohol 
to one pint shellac. 

* 

11. VThen applying varnish# the .jroom temperature should be 
above (A) 320P; (B) 60Op (C)70^P; (D) 95°F. 

.12. "The first coat of varnish should be rubbed (A) with pumice 
and oil; (B) with 6/0 abrasive paper; (C) wet/ with 
rottenstone; (D) with 2/0 abrasive paper. 

.13. The second and succeeding coats of varnish should be 
rubbed (A) with pumice and oil; (B) with water and 
6/0 abrasive paper; (C) with 3/0 abrasive paper; (D) with 
rottenstone and water. 

.14. Before applying an additional coat of wax/ the first coat 
should be allowed to dry at least (A) 24 hours; (B) 12 hours; 
(C) 1 hour; (D) 15 minutes. 

.15. Before applying additional finish coats/ filler should be 
alloweu to dry (A) 24 hours; (B) 12 hours; (C) 1 hour; 
(D) 15 minutes. 

.16. The process involved in the inter-action of chemical 
compound found in paints and varnishes causing them to 
"set up" in the presence of heat/ air> and sunlight to 
form solids is called (A) distillation; (B) polymerization? 
(C) pigmentation; (D) demodulation. 
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17. Rot or decay in wood is caused by (A) an insect; (B) moist 
air; (C) fungi; (D) water. 

18. One of the best ways of obtaining protection against rot/ 
termites# and beetles is to give the wood an application of 
(A) linseed oil; (B) polymerzite; (C) chlorinated phenol; 
(D) catalytic benzine. 

Listing 

Directions; List the items called for in each of the following, 
your answers carefully. 

1. The three commonly used bleaches for woods# excluding the 
•commercial bleaches« 

Select 

(B) 

(C) 

2. The advantages of water stain: 

(A) (C) 

(B) (D) 

(E) 

3. The reasons for applying sealer to wood: 

(A) ^ . 

(B) 

(C) 

(D) ... 

4 . Disadvantages of shel lac f in i shes : 

(A) (C) 

(B) 

5. The five principal types of varnishes: 

(A) (D) 

(B) 

(C) 

(E) 
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6. The charac te r i s t i c s of a godd f inish for hardwood' f loors : 

(B) 

(C) 

(D) 

(E) 

' l i l t II 

E-' * 

f\ 

•) 
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Assignment 
Sheet NO. 8 

Covering 
Units 120-131 

COLOR HARMONY 

The power of color is reflected in everything we see. Form and 
proportion are affected by color. Every finished job will appear at 
its best only if the colors are in harmony with each other in the set­
ting in which they are found. 

Skillful choice of color is one of the most important functions 
of the painter and decorator. In addition to the choice of color^ 
choice of tint or shade may enhance the beauty or ruin the effect of the 
whole job. 

There are several rules which have been found basic to color selec­
tion. Although these are not hard and fast/ they do act as guides and 
provide aids upon which the decorator may build a reputation. 

You will find in this assignment information concerning color 
theory, color harmony* and guides for mixing pigments in order to 
obtain the desired color. Some of thQ material may seem rather involves 
but study it carefully; it may be the difference between your remaining 
a mediocre painter or becoming highly competent. 

Assignment; 

1. Read the referencesbelow* 
2. Prepare a color wheel similar to that shown on page 15 

of reference "B", using the colors suggested in the parp-
graph below the wheel. Place one inch circles of yellow/ red* 
and blue in triad position on the circumference of a six inch 
circle and then position the remaining three primary colors 
in proper order at appropriate distance. 

3« Answer the questions below and turn in this assignment 
l3y . 

References; 

A. Brushwell, Painting and Decorating Encyclopedia# pp. 141-158. 
B. National Paint/ Varnish and Lacquer Association/ Inc.* 

Color...and How to lise It, pp. 7-10/ 14-18. 

Questions; 

True-FaIse 

Directions; The following statements are either true or false. If the 
statement is true/ draw a circle around the letter "T." If it is false, 
draw a circle around the letter "F." 

T F 1. Purple does not exist in the spectrum of colors found in 
normal daylight/ but is a sensation of the observer. 



nniiiiiH MM mmm mmmmmmm 

58 

T P 2'. Red paint is red because it selectively absorbs blue and 
yellow rays. 

T P 3. Linseed oil has no effect on the color of the pigment used 
in paint. 

T P 4. 

T P 5. 

Light is reflected away from a surface at an angle equal to 
the approaching light. 

Gloss paints have more purity and brilliance when seen with 
the light striking at an angle other than perpendicular to 
the surface. 

T P 6. Mat surfaces are never seen as pure colors. 

T P 7. 

T P 

T P 

8. 

9, 

Every time a light ray passes from one medium to another it 
is refracted in a new direction. 

Except for the light absorbed# a pigment will reflect all 
light received. 

Mat surfaces, are affected more by light than are smooth 
surfaces. . . 

T P 10. 

T P 

T P 

11. 

12. 

T P 13. 

By the Ostwald system of color identification/ any color can 
be identified by a number and two letters. 

A shade of color is always darker, than the color. 

With no intermediate hue classes being considered.the number 
of principal:hue classes is six. 

. ( • 

t I 

The hue notation of a color indicates the degree of light­
ness or darkness of the color in relation to a neutral gray 
scale. 

T P 14. 

T P 

T'Thile thinking in terms of the Munsell color chart and hav­
ing ten hue values as indicated in Figure G-5/ the proper 
method of indicating the red of strongest satura.tipn in 
Figure G-7 is R 5/14. 

15. The value notation indicated its relation to the five 
principal and intermediate hues. . J 

T P 16. 

T P 17. 

T P 18. 

Lighter value colors are indicated by numbers above five. 

The degree of departure of a particular hXi from a neutral 
gray of the same value is indicated by the color notation 
chroma. 

The color notation H v/c was developed and popularized by 
Ostwald about 1900. 

T P 19. The devise, to measure reflectance of the three standard 
illuminants developed by Munsell is a chart photometer. 
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T P 20, For some hues it is impossible to have complementary hues. 

When two complementary colors are placed near each other 
they tend to dull each other. 

It is generally advisable to make colors a little too bright 
than too gray when attempting to produce color harmony. 

It is impossible to create color harmony with one single cole 

Nearly all natural woods are yellow-orange. 

People are able to see smaller differences in the high 
reflective range of illuminations than in the low reflection 
range. 

Most colors shift toward green when they are "let UP." 

Whenever complements are mixed together, there is a cor­
responding increase in light reflection. 

Mat paints tend to gray as they dry. 

Latex paints tend to become more yellow as they dry. 

Colors-in-oil should never be used in large quantities in 
any paint. 

The best way to mix colors-in-oil vith paint is to put a 
dab of color in the paint and stir well. 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

P 

F 

P 

2 1 . 

2 2 . 

2 3 . 

2 4 . 

2 5 . 

2 6 . 

2 7 . 

2 8 . 

2 9 . 

3 0 . 

T F 31. 

T F 32. It Should be kept in mind# especially for large surfaces 
that the finished paint job will appear lighter than the 
sample • 

T F 33. Wall areas tend to reflect each other causing the colors to 
seem more pure. 

T F 34. Each room should be decorated as a unit/ disregarding other 
rooms# which should also be decorated as units. 

T P 35. VThen talking to the customer, it is not advisable to use 
fancy names for color. 

Completion 

Directions: Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Light reflected from a surface is known as 
tion. 

2. When white is added to a color, a ___. 

reflec-

of the color 
results, and when black is added, the result is a 
of the color. 



mmmmm ^mmmimmmmmmmigmmimm n)s»JM>miiVrMMmvm\mmmm!issmmimmmmmm^ UMJH- s-eSi-^T—-^•--•-

m 

60 

3. 

4. 

5. 

6. 

8. 

9. 

10. 

By the Munsell system of color notation/ the three attributes of 
color he come bv which color may be 
and «ac«M^Hi^txaMoaata« 

The complement of a color is the color the observer tends to see 
when _____________ sets in. 

Color linked by resemblance and found next to each other on the 
color wheel are known as • colors. 

Items found in a room which serve as a basis for a color scheme 
are known as • 

Every color combination is affected by the 
of the observer. 

It is seldom, necessary to use more than 
match any color; ___^ as a base# . 
hue/ and to gray the color. 

. pigments to 
to bracket the 

The process of squeezing the lightweight# fine particles in a 
paint mixture to the free surface is known as ^ 

Bleaching action in mat finishes is partly due to the scattering 
of and partly to a lack of differ­
ence in the refraction indexes of the and the 

to which it is exposed. 

11. Pigmentsr finely ground in oil, used for tinting various opaque 
coatings are known as . 

Multiple Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. When tinting, it is suggested that the color to be added 
be (A) put in the base color and stirred; (B) thinned before 
being added to the base color; (C) mixed with alcohol 
before being added to the base color; (D) placed in the 
color and allowed to set for 24 hours. 

2. When making the final decision on color for large areas it 
is important to remember iSiat the finished job will appear 
(A) darker than the sample; (B) lighter than the sample; 
(C) exactly like the sample; (D) less intense t^mi the sample 

3. It is important to test colors under (A) lighting condition? 
in which they will be used; (B) actual daylight lighting 
conditions; (C) daylight fluorescent lighting; (D) incan­
descent lighting. 
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Listing 

Directions* Lis t the tiems ca l led for in each of the fol lowing. 
Se lect your answers care fu l ly . 

1. The f ive colors that compose the v i s i b l e spectrum of color of 
normal dayl ight are: 

(A) (D) , 

(Bi_^ - , -« .««- (E) ^ 

(C) 

The five most widely used types of color schemes/ based on the 
color v/heel, used to produce color harmony are: 

(A) 

2. 

4. 

5. 

(B) 

(C) 

(D) 

(E) 

3. The two major recognized color systems which bear the names of 
their creators are: 

(A) (B) 

The two primary ways of preparing custom or special colors are 

(A) 

(B) 

Three basic rules to follow in mixing co-lors for matching are 

(A) ________ 

(B) 

(C) 
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Assignment 
Sheet No. 9 

Covering 
Units 132-136 

COLOR STYLING 

One of the most important functions of the painter and decorator 
is to offer advice on planning color combinations to fit various 
situations. He must know something of the types of furniture, 
decorating trends, and other situations that govern color selection. 
Although primarily concerned with surface decoration, he must also 
be aware of other factors that enter the decorative process. 

The painter and decorator is likely to be called upon to offer 
suggestions for decorating a room in the style of some particular 
period or it may be his responsibility to simply carry out sugges­
tions made by someone else. In any event he should be ready to offer 
wise suggestions when asked. 

It is the purpose of this assignment to provide you with infor­
mation that will help guide your thinking in color styling. Although 
there are few concrete rules that can be followed, you will become 
familiar with some of the guides used by the professional painter 
and decorator. ... 

Assignment; 

1, 
2 

4. 

Read the references listed below. 
Look through a number of catalogues, magazines, newspapers, 
etc., and select pictures and articles on period and con­
temporary decoration. Start a notebook in which these pic­
tures and articles are organized in an orderly fashion. 
Continue this collection, discarding articles and pictures 
as they become obsolete or trends change. 
Answer the questions balow and turn in this assignment by 

Show your coordinator the progress you have made with your 
notebook• 

References; 

A. Brushwell, ^ainting and Decorating Encyclopedia, pp. 158-166. 

B. National Paint, Varnish and Lacquer Association, Inc., 
Color ,••••• . and How to Use It, pp. 26-57. 

Questions: 

True-FaIse 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter -̂ T̂." If it is 
false, draw a circle around the letter "F." 

T P 1. When a light colored house and a dark colored house of the 
same size are the same distance, the light colored house 
will seem to be the farthest. 
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T P 2« If the walls and ceiling of a room are painted a light 
tint/ the room will appear to be larger than if it were 
painted a dark color. 

T P 3. '.Phe brighter an area is painted the larger it seems. 

T F 4. If a chimney is too large in relation to the rest of the 
house/ painting it with a contrasting color will make it 
look more the proper size. 

T P 5. Filament lamps produce light which is rich in red but 
relatively deficient in blue. 

T P 6. Although paint styling has consi,̂ .erable effect upon the 
safeguarding of health and safety in dwellings/ it has 
little effect upon these items in other buiidings. 

T P 7. Yard fences and natural surroundings are of minor consid­
eration for exterior house color styling. 

T P 8. To properly integrate indoor with outdoor living/ proper 
design would call for repeating an exterior color on the 
interior of a house. 

T P 9o Overly massive protruding type chimneys/ in most cases/ 
can be camouflaged by painting them dark brown. 

T P 10. For some reason men seem to appreciate working with color 
schemes more than women do. 

T F 11. The do-it-yourself concept has fertile ground in which to 
grow when it comes to home decorating. 

T P 12. Woodwork around doors and windows should contrast with 
the wall color when i;i a large room. 

T P 13. Ivory would be an appropriate color with which to decorate 
a large room. 

T P 14. 

T P 15. 

End walls can be made to recede in a long narrow room by 
painting them with a warm color. 

Good features in a room may be camouflaged by painting a 
different color. 

T P 16. 

T P 

T P 

17. 

18. 

An attractive but rather small fireplace should most 
likely be painted the same color as the walls. 

High ceiling should be painted a deep color. 

The luster and texture of fabrics are of very minor sig­
nificance in regard to visual interest in a room. 
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T F 

T P 

T P 

T P 

19. 

20. 

21. 

22. 

T P 23. 

In most cases we may decorate^ a room as we see fit and 
then consider; it adequate for almost any family. 

Woods of extreme lightness or darkness can be used with 
any color schem.e employing colors of medium values. 

Color has little effect upon the job efficiency or emo­
tional well being of employees. 

In offices where too light or too dark a surface would be 
an eye irritant a good color to use is blue-green. 

Within a dark office a fine means to promote maximum light 
reflectancy is to carry the gloss white of the ceiling 
down onto the upper wall areas. 

T P 24. The key to attracting customers and increasing sales is 
. to use colors which harmonize. 

T P 

T P 

T P 

25. 

26. 

27. 

T P 28. 

The side walls within a school classroom could most likely 
be painted deep yellow.. 

Wall colors within a factory should not contrast with 
machinery colors. 

The name of the scheme used to attempt standardization of 
colors in industrial plants is the Color Code for Safety 
in Industry. • . 

Farmers have a lower accident rate compared to workers in 
other occupations. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The one major key element when planning a color scheme for a 
house is the color of the • 

2. Shutters of turquoise color will go well with a 
roof. 

3. A house with cream as a main body colpr may have roof colors of 
/ I or ^ . 

4. Painting the shutters of-the upper story .windows the same color 
as the roof color will the roof line. 

5. Many times it is necessary to paint over the natural colors of 
building materials in order to achieve _. . 

6. When an architectural defect such as a radiator is painted the 
same color as the walls this technique is called 

7. The size of house which would most likely necessitate using 
color flow would be a . house. 



'mmm wmmmmmmmmi^iiir'ifti'^^i'vmmm SiRiP9ipi!«;9WA»>^»<AI<^#WU^)il>Am!49ninPN^^ »,tjjijii^.jpjwiHiiii I I I i <fjmi^"-' 

65 

3* 

14. 

15. 

16. 

17. 

18. 

While choosing betwe^h northeast or southwest rooms/ a red color 
would most likely be used iti the room. 

9» In a room that has a ceiling which is too high 
lines should be emphasized* 

10. A background color which would be excellent for almost any color 
of wood furniture is . 

11. In regard to emotional well-being in industry color has been used 
to relieve , , and . 

12. The best color to be used where jobs require strict visual or 
mental concentration is . 

13. In an office where rust red and turquoise furnishings are to be 
used one of the best wall colors would be 

Operating rooms are usually styled in green because the surgeon's 
field of operation is predominantly . 

While considering hospital color styling the "institution look" 
can be eased by using colors. 

Switches on industrial machines should be painted a/an «̂«__ 
color. 

The piping code divides plant piping into categories of color 
totaling in number. 

The most common safety color code plan to be used on farms would 
be the colors and . 

19. A hay fork color of handle would be 

Multiple-Choice 

Erections; in the space at the left of each statement/ write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. Good features of a piece of furniture may be emphasized by 
surrounding, it with an area of (A) the same color as the 
surroundings; (B) a different color from the surroundings; 
(C) the same color as the dominate color found in the piece 
of furniture; (D) horizontal lines. 

2. A roof that seems too high may be "lowered" by (A) painting 
the shutters a contrasting color; (B) painting the shutters 
the same color as the roof; (c) painting the roof a darker 
color than the body of the house; (D) painting the roof a 
lighter color than the body of the house. 
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1 

3. The colors known as advancing colors are (A) red# orange, 
and yellow? (B) blue, black, and aqua green; (C) turquoise, 
jade, and lime; (ib) orange, white, and chartreuse. 

4. Warm colors are (A) red, yellow, and orange; (B) blue, black/ 
and Nile green; (C) turquoise, jade, and lime; (D) orange, 
white, and chartreuse. 

5. Since various departments within a retail store lend them­
selves to specific color, schemes, a department which would 
be more apt to use light or grayed walls with black, brown, 
or blue showcases is (A) Millinery; (B) Better Dresses; (C) 
Lingerie; (D) Jewelry; (E) Furs. 

Matching 

Directionss In the left hand column is a list of items. The right 
hand column contains descriptive phrases or synonymous'tcirms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of.the appropriate term. 

Group I The color of the following items, if painted according to the 
color code of industry would be: 

1 
a. . cutting devices 

2. first aid cabinets 

3. fire extinguishers 

4. crane hooks 

5. pumps and compressors 

A. red 

B • green 

C. blue 

D. yellow 

E • orange 

Group II Select the color you would most likely use in a room with the 
following natural light. 

1. cold northern light 

2. a neutral eastern light 

3. warm southern light 

4. light from the west 

A. cool blue 

B • t̂ n 

C. cool green 

D. neutral gray 
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The color of the tinted f.iiament bulb which will effect 
colors/ rooms, and other objects in the suggested.manner is 

A. sun gold 

B. sky blue 

C. dawn pink 

D. spring gre^n 

1. enhances reds 

2. lengthens rooms 

3. goldens copper more 

4. enhances complexions 

5. warms neutral colors 

6. cools down warm colors 

. 7. restful bedroom color 

8. desirable for light colored woods 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

!• Five factors that must be considered when presenting the best 
color design possible ar'*: 

(A) ^ 

(B) 

(C) 

(D) 

(E) 

2. Knowing how to "style" with paint is based on the following concept 

(A) ^ 

(B) 

(C) 

(D) 

3. The three main considerations that must b© kept in mind when color 
styling house exteriors are: 

(A) 

(B) _____^ 

(C) 
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4 . House exteriors may be accented or minimized by consideration of 
physical features such as : 

(A) ^̂ • 

(B) 

(C) 

(D) 

(E) 

(F) 

5. 

1 

7. 

Before advising your customer about a painting situation it is 
necessary to obtain the following information: 

(A) 

(B) 

(C) 

(D) 

(E) 

6. Examples of stimulating colors which seem to convey a feeling of 
warmth are: 

(A) 

(B) 

(C) 

(D) 

The complementary colors used with the following types of artificis 
light are: 

(A) white fluorescent light ^ 

(B) mercury vapor light 

(C) incandescent light 

(D) combination of fluore­
scent # mercury and 
incandescent 
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8. 

9. 

10. 

The points which should h^ Iĉ pt in mind while helping a merchant 
plan a color scheme in his retail store are: 

(A) 

(B) .. 

(C) ^ 

(D) ^ 

(E) _. 

(P) 

(G) 

Two sources upon which to draw while prescribing colors for a 
church would be: 

(A) 

(B) 

List ten ways in which paiiit and color styling aid industry: 

(A) 

1 

(B) 

(cj 

(E) ^ 

(P) 

(G) 

(H) 

(I) 

(J) 

11• List siK types of businesses or buildings in which both safety 
and color styling are applicable. 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

HWWt—i*'"*— 
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Assignment 
Sheet NO. 10 

Covering 
Units 137-151 

SPECIAL FINISHES 

Often times the painter and decorator is called upon to finish 
surfaces in an unusual or special manner. He may be requested to match 
or repair an existing finish or to make a wood surface resemble a metal 
or stone surface. 

Although considerable experience is required to produce some of 
these finishes, it must be remembered that there has to be a beginning. 

For this reason# this assignment is provided. You will have an 
opportunity to become acquainted with various special finishes and how 
they are produced. Some of them you may have previously done; others 
may be new to you. No doubt you will be able to add to your store of 
knowledge by careful study of the following assignment. 

Assignment: 

1. Read the reference listed below. 
2. As you did for Assignment Sheet No. 7, list on 3 x 5 cards 

the steps to be followed in producing the various special 
finishes discussed in your readings. Any other special fin­
ishes your employer may use should also become a part of your 
collection. 

3. On the reverse side of each card/ list the tools required to 
produce the finish. 

4. After completing parts 1/ 2/ and 3 of your assignment# answer 
the questions below and turn in this assignment by . 

Reference; 

A. Brushwell/ Painting and Decorating Encyclopedia# pp. 213-228. 

Questions: 

True-False 

Directions; a?he following statements are either true or false. If the 
statement is true» draw a circle around the letter "T". If it is false, 
draw a circle around the letter "F". 

T P 1. A glaze finish may be applied over a stain but not over an 
enamel finish. 

T P 2. Antique glazing is sometimes used over stain to give the ef-
fedt of greater age than is possible by the stain above. 

T F 3. Glaze is applied with a brush and wiped off with a cloth. 

; ! 
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T P 4. One must be very careful when applying glaze for it cannot 
l>e glazed again without first removing the old glaze. 

T P 5. To make the glaze fihish durable It should be covered with 
shellac/ varnish/ or lacquer. 

T P 6. Antique highlighting is done to emphasize the grain of the 
wood. 

T P ?• VJhen producing a spatter finish/ a base coat must be applied 
before the spatter coat. 

T P 8. Ĵhen applying a two or three color spatter coat with a brush/ 
each color should dry before the next color is applied. 

T P 9. It is possible to obtain multi-colored enamel in which the 
different colors exist separately in solution. 

T P 10. A stippled or mottled finish may be produced either by put­
ting paint on to a surface or by taking it off of a surface. 

T P 11. The only recommended method of striping is by application 
with a brush. 

T P 12 

T P 13 

I'Jhen using masking tape as an aid to striping/ the tape must 
remain in position until the paint is dry. 

T'Jhen applying bronze powder and liquid finish/ it should be 
brushed well/ first applying the finish and then going over 
the entire surface to make sure each iap does not shoV. 

Gold leaf may be obtained in powder or liquid form. 

If gold leaf is to be burnished/ oil size is most generally 
used. 

Silver leaf requires a stronger adhesive than does gold leaf. 

Before gilding is applied to glass/ the glass should be 
thoroughly washed with kerosene. 

It is recommended that the highest or top portion of a 
gild^g j<)i> be done first. 

A sharp pair of painters* shears should be used to cut 
gilding leaf. 

The better gilding tips are made of copper. 

T P 21. Silver and gold leaf are put on in exactly the same manner. 

T 

T 

T 

T 

T 

T 

T 

P 

P 

P 

P 

P 

P 

P 

1 4 . 

1 5 . 

1 6 . 

1 7 . 

1 8 . 

1 9 . 

2 0 . 

T P 22. Wood must be sealed before gold or silver leaf are applied, 

T P 23. No special preparation/ other than thorough cleaning/ is 
necessary prior to applying gold leaf to sheet metal. 
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T P 24, 

T P 25. 

T P 26. 

T P 27. 

T P 28. 

Aluminum leaf is mpre delicate and must he handled with great­
er care than gold or silver leaf. 

Blue chalk lines such as those used in the building trades 
are recommended for marking lines to follow when stenciling. 

X\rhen graining to resemble oak# the poreis are produced after 
the grain. 

I^en graining to produce figured walnut swirl# care must be 
exercised to get an even distribution of color. 

One coat is all that is necessary for producing a wrinkle 
finish. 

T P 29. Wrinkle finish can not be satisfactorily applied to wood 
surfaces. 

T F 30. Crackle finishes are produced by applying crystallizing lac-
cfuer over French varnish. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to compliste the sentence correctly. 

1. Antique glazing may be applied over stain# provided the stain is 
sealed with • 

2. Glaze may be made by thinning down • 

3. Under lacquer glaze finishes# 

6. 

7. 

colors thinned with 
should be used. 

4. Antique highlighting is applied to give the appearance of 

5. When spatter finishing, the 
considerable bearing upon the size of the spots* 

of the paint has 

When doing mottling or stippling* a 
may ibe used in place of a sponge. 

of 

To darken the depressions or low spots found on objects mad© of 
brass, copper or bronze* clean with a • ^ 
solution/ dip in a of - solution and poli£ 
the high spots with ! . 

8. The green color that appears on metal as a result of oxidation is 
called • 

9. To apply gold leaf to glass, 
form, is used. 

size, which comes in 



p'ass^iiPIBeS^J^III'eNluyiiH^.JIHWBmililPSPBPCTBBBlWi^^iWJWJI. ]lf^A-..l,J.mUM<U. - ..tf!iJlkr^J-m«.!!iiliJKiv,-^:^'^i^'^!^'^\i~'^md<i'JVJ*'^ sSr^T'i^i-" rj-ii V > a 

Multiple-Choice 

73 

10^ Befbae gilding glass, it is washed and when dry, polished with 

11. 

13. 

14. 

15. 

16. 

17. 

Sometimes a bit of yellow color is used in the size to help 
cover up small imperfections in the gold, leaf which are known 
as 

12. When making stencils, a space of 
should be left all around the design. 

Oil used to prepare heavy paper for stencils is composed of 
part _««_ .— â ^̂  ______ 

part __^___ . 

With most wrinkle f in i shes , the heavier the coat , the 
_. the wr inkles . 

A crackle f inish i s obtained by applying a specia l ly prepared 
«__ drying f inish over a drying 

f i n i sh . 

French polish is produced by using refined ^ 
or applied with a cloth pad 
and lubricated with .• 

After the desired film of French polish has been built up, 
it is recommended that the surfacg- be polished with the 
.«_̂  of the " 

Directions! In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. 

2. 

3. 

4. 

Texture paint may be obtained with a (A) latex base; 
(B) rubberized alkyd base; (C) oil base; (D) all of these. 

After darkening metal with acid, the color should be 
protected with (A) white lead; (B) linseed oil; (c) shellac; 
(D) lacquer. 

Brown color on brass may be simulated by using (A) burnt 
sienna; (B) burnt umber; (C) Vandyke brown; (D) all of 
these• 

Gilding is the process of obtaining a finish by using 
(A) metal powder in a binder; (B) metallic paint in oil; 
(C) thin sheets of metal; (D) a wash coat of stain 
thinned with shellac. 
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6« To lay gold leaf on glass, use a (A)^ camel's hair brush? 
(B) badger*s'baiir brush; (C) hog's bristle brush? (D) 
nylon brush* 

7« To lay silver leaf on glass, use a (A) camel's hair brush? 
(B) badger's hair brush? (C) hog*s bristle brush? (D) 
nylon brush. 

8. When cutting stencil designs, the knife should be (A) drawn 
toward the operator? (B) pushed away from the operator? (C) 
drawn or pushed depending upon the direction of the lines 
to be cut? (D) scissors are used, not a knife. 

9e When graining a surface, the ground or base color should 
match (A) the darkest color to be imitated? (B) the lightest 
color to be imitated? (C) the color that covers the greatest 
area? (D) none of these. 

10. Ground color for graining may be a mixture of white lead 
tinted with the proper color-in-oil and "thinned with (A) 
equal parts of linseed oil and turpentine? (B) three parts 
naptha to two parts cylinder oil? (C) two parts Japan dryer 
to one part alcohol? (D) ttK» parts turpentine to one part 
spar varnish• 

n 
Listing 

Directionsg List the items called for in each of the follo«'"Jng. 
your answers carefully. 

1. The essentials for doing a good job of striping and lining: 

(A) . ^ (D) 

Select 

(B) 

(C) 

(E) 

(P) 

2. . Two special items the painter should wear when working with acid: 

(A) (B) 

3. Four methods of applying metallic paint; 

(A) (C) _ 

(B) (D) _ 

4 . The two principal kinds of s i ze used ;for j j i lding: 

(A) ' - (B) 
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5 . The too l s used for g ra in ing ^hd itiairbelizing: 

(A) ^ (E) 

(B) (P) 

(G) 

: (H) 

(C) 

(D) 

( I ) 
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Assignment 
Sheet No. 11 

Covering 
Units 153-177 

WALL COVERINGS 

A knowledge of arid skill in selection and application of wall 
coverings are essential factors inherent in most successful painters 
and decorators. The painter will find the demand for his services, 
in addition to painting/ less seasonal and in greater demand if he 
is proficient in other phases of home decoration. 

Because of the prevalency of the use of wallpaper and other wall 
coverings in modern home decoration/ the painter and decorator should 
know what coverings are available/ how they are sold, the tools and 
equipment used in preparation, application and care, and methods of 
cost estimating. 

a?his assignment, liherefore, presents information essential to 
the individual who is called upon to make suggestions or do the . 
actual work connected with selection, application, and care of wall 
coverings• 

Assignment; 

1. Read the reference listed below. 
2. After reading the reference carefully, prepare two lists in 

a similar fashion as the Analysis found in the front of this 
study guide. In the left-hand column indicate the steps to 
follow when applying wall paper and in the right-hand column, 
across from each step, indicate the tools and equipment nec­
essary in its performance. Have your employer check your 
work for accuracy and make any additions or corrections he 
thinks necessary. 

3. Answer the questions below and turn in this assignment, to­
gether with the above lists, by . 

Reference; 

A. Brushwell, Painting and Decorating Encyclopedia, pp. 167-186, 
258-259 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "P". 

T P 1. When wall paper is printed, a separate roller is required 
for each color. 

T P 2. Duplex paper is wall paper consisting of tWo separate papers 
pasted together to create a highly embossed effect. 
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T 

T 

T 

T 

T 

T 

P 

P 

T 

P 

P 

P 

6 . 

7 . 

8 . 

9 . 

10 . 

1 1 . 

T P 3. ^ single roll of wallpaper is sometimes referred 
to as a bolt. 

T P 4. The narrowest domestic wallpaper is purchased in 
rclls-^or bolts 18 inches wide. 

T P 5. The International Society of Wallpaper Manufacturers 
has been successful in standardizing the width 
and length of wallpgpers for home decoration. 

Some expensive wallpaper may be applied to a 
muslin base so it may be removed and rehung. 

Silk fabric covemgs are hand-painted after they are 
hung. 

Japanese grasscloth is a special cloth made from 
shredded grass and rice pulp. 

Linen is difficult to apply because of its shrinking 
qualities. 

Shears made of high carbon steel are preferred 
over those made of forged steel. 

A pair of 12 inch shears would actually measure 
16 1/2 inches from the tip of the blades to the 
end of the handles. 

P P 12. All smoothing rollers should have smooth surfaces 
that are slî fefhtly <so»vesc. 

T P 13. The brushes found in the paperhanger's tool kit 
should all be very soft. 

T P 14. Paperhanger's knives should have firm blades 
beveled on one side only. 

T P 15. Screw type straightedges made with trimmer tracks 
are considered safer than those made with clamps. 

T P 16. Wood straightedges should be laid on flat sufaces 
for storing. 

T P 17. The uniform of the paperhanger is of little importance 

T P 18. One of the most important requirements for a good 
Job of paperhanging is the proper preparation of 
the walls. 

T P 19. Enameled walls cannot be papered successfully. 

T P 20. Wallpaper will not adhere to calcimine. 

T F 21. Walls painted with resin or casein paint can not 
be papered successfully. 
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T P 

T 

1 
1 T 

T 

T 

P 

P 

P 

P 

23 

24 

25 

26 

T 

T 

22. If old wallpaper had been iretnoved with water or steam 
the walls should be allowed to dry before any holes 
or cracks in the walls are repaired. 

a?he need for open v/indows or some other means of air 
circulation is necessary when hanging wallpaper. 

An. important point to remember in checking the paper 
with a floral design is t^at the heavy leaves hang 
down and the heaviest shading is found at the lower 
part of the design. 

Ceilings should be hung first. 

The apprentice or learner will find the walls easier 
to h^ng. 

27. When cutting strips of paper to length, care should be 
exercised to make lihem the exact length of the surface 
to be covered in order to avoid waste. 

The point at which the papering is started determines 
the pattern arrangement. 

If possible, papering should be started near a door 
or window casing or corner in order to use one of 
these items as a guide to make the paper true. 

30. When smoothing out paper after it has been applied, 
work down the centers first. 

28. 

29. 

E= I 

T 

31. If too much pressure is used when smoothing, the paper 
is likely to have air pockets when it drys. 

32. The entire sidewall should be hung before the excess 
paper is trimmed. 

33. Spaces over and under windows and doors should be 
hung as they are approached. 

34. When turning inside or outside corners, the strip .of 
paper should not extend more than 1/4 inch onto the 
next wall. 

35. It is recommended that a border be "applied in one 
continuous strip. 

• • * 

36• Varnished or plastic coated paper slibuld always have 
butt seams• ' 

T P 

a? p 

T P 

37. T"Jhen applying muslin, the materials is usually applied 
dry to a pasted wall. 

38. Seams on oiled fabrics should.be pressed down firmly 
with a seam roller. 

39- A low water content paste should be used with Japanese 

http://should.be
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T P 40c Walls should be lined with paper before burlap is applied. 

Completion 
pirQctions: Pill in the blank(s) In each statement with the word(s) 
required to complete the sentence correctly. 

1. Wallpaper may be identified by the 
the color and the design. 

2. Papers with a hai 2 finish are known as papers. 

3* The standard measurement for Amer-'. .an-made wallpaper is the 
— which contains square fe, t. 

4. Paperhanger•s shears come in lengths of to inches. 

5. Smoothing brushes are made in widths of to inches. 

6. The most popular widths for paste bruJhes are _____ to 
^ 'inches. 

7. A yardstick is used for measuri -g but may be used also as a 

8. Size, used to prepare surfaces for wallpaper, has a foundation of 

9. To make paste harder when drying, add a small amount of 

10. Unless paper is allowed to expand before biaing hung, 
^^^ are likely to result. 

11. The vertical starting line should be made v/ith a 
—- and a , 

^ • 

12. When paper is put horizontally on walls, it is known as 
hanging. 

13. A bolt of 18 inch paper contains square feet, and a bolt 
of 30 inch paper contains ^ square feet. 

14. Border p?per is sold by the . 

15. Paperhanging is paid for at a certain rate per ,_ . 

Multiple Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. An elastic size for an enameled surfiace may be made by 
J, adding sugar or syrup to glue size? (B) sal soda to glue 
size; (C) trisodium phosphate to glue size; (D) any of 
these. 
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2.* An enameled gloss may be -removed by washing the surface 
with a solution of (A) ammonia and water; (B) kerosene and 
detergent? (C) licfuid wast and naptha; (D) any of these. 

3. Glue may absorb water as much as (A). 2; .(B) 5? (C) 10? (D) 
15 times its own weight. . . 

4. Glue size may be preserved and prevented from souring by 
adding (A) pulverized borax; (B) carbolic acid; (c) formal­
dehyde; (D) any of these. 

, 5. Materials added to wheat flour paste to make it more adhe­
sive and elastic also cause it to (A) dry fast; (B) dry 
slowly; (C) sour more quickly; (D) be difficult to apply. 

6. If too much pressure is applied when using a seam roller/ 
the (A) glue will curdle; (B) glue will become watery; (C) 
paper will have air pockets; (D) paper will become shiny. 

7. To press down the seams on heavy embossed papers, use a (A) 
seam roller; (B) plumb bob; (c) smoothing brush; (1>) cloth. 

Matching 

nirprtionFi; In the left hand column is a list of terms. The right hand 
column contains descriptive phrases or synonymous terms. Match the 
descriptions to the terms by placing the letter of the description in 
the blank at the left of the appropriate term. 

1. a room seems cramped 

2n pencil marks 

3«. ceiling seems too low 

4. ceiling seems too high 

A. art gum 

B. vertical climbing pattern 

C• naptha 

D . all-Over pattern 

E. horizontal pattern 5. crayon marks 

6. irregular walls and ceiling ^* scenic panel 

7. oily spots ^' Pul ler ' s Earth and 
cleaning f luid 

H. ink er^idicator 
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Directionss L is t the items cal led fot in each of the follov/ing. Select 
your answers careful ly . 

1, Materials from which wallpapers are mades 

\ * * / I \ ^ / I I . . . I , • • . . . » • . . • . . 111! • ••• -' — • " 

(B) _ > _ _ _ „ . (E) 

(C) 

5 . 

mmummtt^ •<»H»»J»M—<rnni 

(F) 

2. Types of bristles used for smoothing brushes: 

(A) _ - _ - _ _ _ _ _ . (C) 1 

(B) (D) _ 

3, Reasons for applying sizes 

(A) 

(B) 

(C) 

4. Information that may be found on the selvedge of wallpaper 

(A) 

(B) 

(C) 

(D) 

„ (E) 

(F) 

(G) 

Types of j o in t s used in paperhangings 

(A) (C) _ 

(B) 
mf^nm^mKpm 

6 . Two pr inc ip le methods of figuring the amounts of paper needed; 

(A) ^. (B) 

Items to be figured when establ i r l i ing a pr ice per r o l l for hanging 
wallpapers 

(A) 

(B) 

(C) (P) 

l|-*T«B a ^ . n w • > • * 
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Assignment 
Sheet No* 12 

Covering 
Units 178-183 

ESTimTING 

A very important activity of the painter and decorator is to 
be able to estimate accurately iihe amount of material needed/ the 
cost of the material, snd the time required to complete a job. 
He must Icnow all the things which should be considered. In addi­
tion to the materials and the actual time involved in application, 
he must consider overhead time, time involved in surface preparation, 
profit and other items which may "make or break" his good 
reputatione 

An understanding of arithmetic is essential. If you have 
forgotten some basic mathematical manipulation, it will be worth 
your while to go over the material a second time, your reference 
provides you with material suitable for review. Bids for painting 
new cons traction or on remodeling jobs may require some knowledge of 
blueprint reading. 

you will find, in this assignment, seme practical problems 
regarding estimating. Do your figuring carefully and check all 
answers. Get in the habit of rechecking your own work before 
submitting it to your teacher, your employer, or to anyone else,, 

Assignmentg 

1. Read the reference listefi below 
2. Using the building selected in assignment sheet 1, 

estimate the total cost of restoring the exterior 
. , surfaces. Be sure to allow for surface preparation and 

rdftti0r^ion,cost of materials, depreciation of equip­
ment, wages, profit, and any other items you consider 
necessary. 

3. After you complete assignment 2, submit it to your employer 
for comments and suggestions. 

4.. Answer the questions below and turn in the assignment, 
together with item 2 above, by «-«_«»«««.- .• 

References 

A. Brushwell, Painting and Decorating Encyclopedia, pp. 
256-259? 236-242; ̂ 49-254. ^ 

Questions: 
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Tyue"False 

Directions^ The following statements are either true or false. 
If the statement is true# dfaw a circle around the letter *'T"'. If it 
is false? draw a circle around the letter "F". 

T F 1, In order to ascertain the amount of paint or finishing 
material needed/ it is necessary to know the cubic 
feet of the surface to be finished. 

T 

T 

3. 

4. 

5. 

6. 

7. 

8. 

10, 

11. 

The amount of paint required for the usual width 
of trim is one gallon per three hundred feet. 

The term "square" refers to a measure of lineal 
length often used by estimators in figuring costs. 

The slant of a roof is of little concern when figuring 
surface area of a roof. 

The cost of paint is usually the largest item in a 
painting contract. 

Records of past experiences usually serve as guides 
when determining the cost of an entire job. 

Various types of surfaces can not be estimated with 
equal ease or accuracy. 

General overhead includes all costs that can not be 
charged directly to a job. 

The gross payment received for a job represents the 
contractors profit. 

T̂ o types of estimates are made by the contractor to 
show to his prospective customer* 

The prospective client receives a less detailed 
estimate than is filed with the contractor. 

T 

T 

12 

13. 

Frequently customer suggested adjustments made 
during the job would consume the contractors profit. 

The height of a job can sometimes add extra labor 
which reduces tlie contractor's profit if overlooked. 

T F 14, The strip method is used to calculate the amount of 
wall paper needed. 

T P 15. 'Hhe addition of the minuend and subtrahend is the 
remainder. 

F 16. Five tens is greater than 36 units. 

T F 17. Problems in division may be checked by multiplying 
the two factors. 
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T F 18. An improper fraction has the larger number below 
the l i n e . 

T P 19. Since two is one half of four* you may multiply the 
numerator of a fraction by four and the denominator 
by two without changing its value. 

T P 20. 37/32 is a mixed number. 

T F 21. Multiplying 5/8 by 1/2 is the same as dividing 5/8 
by 2. 

T P 22 . You may multiply fractions by inverting them and 
d iv id ing . 

T P 23; While adding mixed decimal fractions/ the decimal 
point of each should line up one above the other. 

T P 24. Decimal points should usually line up one above the 
the other while multiplying decimal fractions. 

T F 25. The number of decimal places in. the sum is always 
the product of those in the multiplier and the 

* aoiltiplicaî d. 

T P 26. When we change a number from .25 to 25# ws have 
actually multiplied the decimal number by 100. 

T P 27. The fractional equivalent of .4 is 400/1000. 

T P 28. Tablespoon measurement may be converted into gill 
measurement. 

T F 29. Altitude is taken into consideration when figuring the 

area of a rectangle. 

T F 30. All closed curves are circles. 

T P 31. All circles are closed curves. 

T P 32. Pi is equal to 3.1416. 

T P 33. A circle with a radius of four inches has a 
diameter of 12. 

T P 34. To enable figuring the l a t era l area of a cyl inder 
you should figure the area of the s ides of the 
cy l inder . 

T P 35. Multiplying two times the radius of a c i r c l e by pi 
w i l l give the circumference. 

T P 36. The s i z e of a diameter or radius of a c i r c l e i s not 
needed while figuring the l a t era l area of a round 
A«ttdtrical pointed cone. 



.JliiA?5-^>'»S!'^rfBL;wtf;t'«5'3^ 

85 

Completion 

Direct!ona« Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. I^e unit of measure on which the estimator usually bases his prices 
is the o 

2. To obtain extreme accuracy for highly competitive estimating on a 
large job, the rules laid down by should be 
used to calculate the area. 

3. A valuable reference for many types of estimating is distributed 
by the 

4e The height of a gable in a one-quarter pitch roof is ^ 
the width of the house. 

5. The multiplicand and the multiplier can be classified under one 
term called the of the product. 

6. When a number consists of a whole number and a decimal fraction* 
it is called a • 

Short Answer 

Directions; Using the plates found on pages 249-254 of reference h, 
fill in the following blanks with the requested information. 

1. What are the overall outside dimensions of the house? 

2. What is the lineal dimension of outside wall of the garage 

3. What is the roof pitch of the garage? 

4. What are the overall dimensions of the kitchen? 

5. VThat is the width of the stairs to the basement? 

6. 

7. 

What is the floor area of the recreation and hobbies area? 
^̂  square feet 

VThat is the floor area of the basement disregarding any inside 
partitions? square feet 

8. What kind of material is used for the siding of the house? 

9. What is the height of the inside walls of the garage? 

10. To the nearest foot/ what is the height of the following walls? 
Basement feet. First floor ^^ feet. 
Second floor feet. 
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EsĴ Jrtiating. 

Directions.; Pill in the blanks with'tfee information requested, 

1. A room 15* x 20' with 8' walls will have how many square feet of 
wall surface? square feet. 

2. Suppose that one gallon of paint will cover 500 square feet. How 
much paint would be required for two coats for ceiling and walls 
of the above room? • gallons. 

*̂ -^yf^^l^^^^ular building, 20' x 30'; 10* to the rafter plate with a 
1/4 pitch roof/ (gable ends on the 20* sides) will have how many 
square feet of surface, disregarding openings? • 
square feet. How much roof surface? . 

4. 

5. 

Figuring a "two coat" job/ how much paint will be required to paint 
the outside walls of the building if one gallon of paint will cover 
500 square feet? gallons. 

You have been called to estimate the cost of painting a smoke stack 
that, has an outside diameter of 9* and a height of 52'. The walls 
are perpendicular. What is the area of the outside surface? 

;— square feet. How much paint will be :e^S^^daf^'for a one 
coat job if one gallon will cover 200 square feet? 
gallons. The paint you need is $4.60 per gallon or $1.75 per quart 
How much paint would you suggest buying? gallon. Why? 

H«naMiaiMi^Ha^a 

Listing 

Directions; List the items called for in each of the following. Select 
your answers carefully. 

1. Pour main factors which may be considered estimating essentials arei 

(A) (C) 

(B) - : (D) 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

- (G) 

- (H) 

. (I) 

« (J) 

^r(K) 

. (L) 

•head costs are: 

. . 
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Percentage of, p r o f i t can beibased somewhat on2 

(A) .; (C) 

(B) (D) : 

A contractor who can read blueprints and plans can obtain details 
and plans such as: 

(A) 

(B) 

(C) 

(D) 

(E) 

(P) 

(G) 

(H) 

(I) 

(J) 
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Assignment 
Sheet No. 13 

Covering 
Units 183-192 

PAINT StOREJ OPERAa?ION AND CONTRACTING 

No matter how great is the need for painti people have to be told 
what to use where. This is the job of the painting contractor. Poten­
tially/ everyone working as a painter or decorator could venture on 
his own and become a contractor. 

Before assuming the responsibility of being on your own, there 
are a number of pitfalls that.should.be avoided* It is-also nece«aary 
to investigate all phases of the business to identify these and to 
become aware oE those elements which contribute to future success. Al­
though you are not presently considering going into business at this 
time# you should begin thinking about the possibility of doing so in 
the future. Observe the actions of your employer and learn all you can 
from him. 

This assignment will help you identify the areas where pitfalls 
are abundantly located. As you become more knowledgeable of this phase, 
the appreciation of what goes into your employer's decisions will become 
more evident. 

Assignments 

1. 
2. 

3. 

Read the information sheet provided. 
Prepare a list of problems you would expect to encounter 
by goincj into business as a paint contractor and briefly 
explain how you would attempt to overcome these problems. 
Complete the questions below and turn in this assignment 
by . 

Reference; 

C. Information Sheet No. 1, 

Questions: 

True ""False 

Directions; The following statements are either true or false. If the 
'̂' statement is true, draw a circle around the letter "T". If it is false, 

draw a circle around the letter "F". 

T P 1. The location of a painting contractor's shop is important. 

T F 2. Natural light is preferred in the showroom. 

T F 3. The shop may have "islands" for display purposes. 

T P 4. A large sign should be placed in the front window of the 
shop for advertising. 
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^ P 5« As much information a^ possible should be given on your 
truck advertisement. 

T P 6, Going into business for yourself means you have all the 
responsibilities. 

Completion 

Directionsi Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The life of your business, especially at the start will be 
- and ; . 

2. Historically, the profession is one of great pride in one's 
and • 

3 . The shop i s a r e f l e c t i on of your own • 

4» Lighting f a c i l i t i e s that are up-to-date w i l l correct for 
•• a n d • 

5. A good motto to follow in design is 

6. The accessories sold in the shop depend on the type of 
offered to the people. 

7. One of the greatest human factors toward the success of the paint­
ing contractor is that of . 

Listing 

Directions: List the items called for in each of the following. Select 
your answers carefully. 

1. Formulate a list of points to consider when hiring a future employee 
(add from your own experiences) 

(A) . 

(B) 

(C) 

(D) ^ 

(E) , 

(F) ^ 
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2. 

3. 

Items which are considered a liability to the business are 

(A) (D) 

(B) I (E) 
(C) ^ 

A good businessman requires a knowledge of: 

(A) ; (D) 

(B) (E) ., 

(C) ,.: __,: (P) • 

(G) 

E' t 

i- ! 

file:///mmmmmmm
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After you have spent some time in the occupation of painting 
and decorating, you may take it upon yourself to go into business 
as a painting contractor. Historically the profession is one of 
great pride-pride not only in one's work, but one's self as well. 
To uphold the image of leciership in the community requires that 
type of self pride. Respect is not autorcdtic, it is earned. As a 
prospective businessman it would be well worth your time :o go 
over many of the details of this new responsibility as possible 
before you assume your own business. This will save many hours of 
hardship later on, and possibly help to make your business 
successful. 

Naturally, among the many details you must know about your 
product and its application are basic knowledges about going into 
business in genera 1« G'-»od business management requires a thorough 
knowledge of locating Si,ace, financing, and equipping the operation; 
including insurance, how to hire, to fire, to advertise, to display 
and to sell. There must be in you a little of the artist, the 
banker, the salesman, -die bookkeeper, the diplomat, the mechanic, 
and the horse trader. On top of all this you must have confidence 
in yourself and the personality to overcome any prospective 
buyer. The factors of personal qualifications form a large part 
of the assets to which success may be balanced. 

Your capital and credit supply will be the life of your 
operation, especially during the starting years. Choose with 
careful thoughts both your associates, if any, and the particular 
"brand names" of products you will be handling. It may be 
necessary to stand behind your product and your work. The location 
of your business is of prime importance. The actual street v^ere 
the "shop" is located may be determined by several factors. If 
you plan to sell other supplies as a side line, careful consideration 
as to the accessability of the shop is needed. Typical questions 
that should be asked ares How will people get to the shop? Is it 
on a bus line? Is a car needed, or will people just happen to pass 
by? Secondly, is the street itself well known, or is it a short 
passage in some off-section of town and very hard to find? And 
to what extent are the competitors located in the immediate 
area or section is also a problem. An equitable balance among 
these factors determined by the type of service you want to 
offer the people. 

The shop, both inside and out, is a direct reflection of 
your personality. It should be neat and attractive. Do not have 
it cluttered with supplies, ladders, etc. Simplicity in design 
is a good motto to follow. A paint contractor should show good 
taste, and by all means set :: good example. This also holds 
true for the large sign in front of the shop as v/ell as the writing 
on your company truck. The sign should be large enough to be 
easily read, yet, conservative. Avoid the splashy-gaudy line. 
That is not to say, you should not have a clever idea for the shape 
or slogan for advertising purposes. Often a small attractive 
sign may be placed at the job site advertising who is doing tlie 
work and where you or your shop can be located. 
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In the front portion of the shop an attractive showroom/ 
well-lighted/ carefully planned/ will be of the utmost necessity 
to the selling of your product. The latest up-to-date lighting 
facilities will correct for dark days and color hue. If 
you are.going to sell/ you must sell with enthusiasm and feeling. 
The showroom that transmits such feelings to the buyer as he walks 
into it is going to sell its product. The first impression is very 
important for it is lasting. It may mean the difference between 
a sale or just an inquiry. The shop should reflect good house­
keeping practices at all times. 

A partition between the. display room and the working area or 
laboratory will convey ?» personal touch. No mess/ tools/ paint 
spotS/ etc./ will distract the effectiveness of the display. Equally 
important/ is the fact that too much material on display will 
destroy the central idea of the showroom- It would be a good 
practice to have the front windows/ if you have them/ clear to 
permit the person walking or driving by to have a clear view of 
your showroom. There should be ample space on the remaining three 
walls and the inclusion of one or more islands for display 
materials. Let the store "sell itself" rather than be a hindrance 
to the business. 

If you are in business for yourself, you will soon discover that 
it becomes necessary to attend to all aspects of the business per­
sonally. The careful budgeting of your-^time is then vital. It 
may seem that there are not enough hours in the day to get accom­
plished all that you would like. Perhaps it is then advisable to 
have part7time help with the books/ showroom, taking of orders/ 
and selling. Unless oou are anticipating a one-man operation/ 
help of one ^ind or another will be needed. 

The selection of a needed employee is one of the most difficult 
tasks which a manager is confronted with. Not only must you know 
how to hire, but hire the person most suitable for the job opening''". 
People are more important than products. If you have developed a 
good live file of applicants/ a vacancy is easy to fill. Once you 
have the type of^qualifications you are desiring/ approach the task 
of future hiring with these points fixed in your mind. 

1. Be sure to look for the^same quali t ies in the applicant 
as previously se t up. 

Give the applicant suff ic ient opportunity to revea 
true s e l f . 

his 

3. Be aware <f the first impression.: 

4e Check on his previous work experiences. 

5. Do not fill a position with a candidate if there ate 
reservations in your mind. 
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If all conditions are favorable* to both parties^ chances are 
V it the person hired will be an aft̂ et to your firm, l^het firing o£ 
an eraployee is unpleasant for both parties^ $*or this reason*, few 
people should be hired on a trial basis, As the hiring is your 
responsibility, so is the responsibility to inspire your people. 
Your employees look to you for job leadershipr The development 
of a team is not by accident. It does not just happen. Study the 
people in your orgcsnization and select a fev7 that you feel would be 
good leaders, foremen* Give as many people as possible a sense of 
sharing in the success of the storee Such items as, incentive pay, 
promotion, increased responsibility and a "pat on the back" are but 
a few ways to let your employee know you are happy he is working 
for you and not a competitor. 

Just as you need to watch your people^ your merchandise# and your 
customers, it is necessary to look out for your invested interest. 
There is little profit in building a sû icessful biisiness and letting 
it dwindle away through careless bookkeeping^ poor collection of 
bills or even a liability suit. At any given time, you sliould be 
able to know what materials are on hand/ what is ordered, and how 
much money is involved. The day to day expenses must be met, some­
times with cash. It is awkward to be caught in a 
financially embarrasing situation. This situation may be offset by 
following a few simple rules, yet important ones. 

1. Keep careful control over yotsr records. 

2. 

3. 

4. 

5. 

Do not over stock materials unless an apparent demand 
is forth-coming. 

Keep current tabs on bills which may become overdue? 
set a time limit. 

Pay employees" at a prescribed interval. 

Provide adequate insurance against possible liable 
lawsuits. 

This list is far from complete, and is provided only to 
stimulate further thoughts of profitf loss, and unnessary drains 
on the business. 

When suddenly you realize it is you who are faced with the 
responsibility of keeping the store going, you will then knov/ what 
is meant by the trite phrase, "Happy is the man who has found his work. 
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TRAINING PLAN /T̂ND PROGRESS RECORI? 
- f o r 

FAINTI]^'G AND DECORATING 

m i l i W ^ T B i i i i i i g I I I ! I l l 

JOB TRAININGS What the 
worker should be able to 
do 

fca»MW* ^1 lîIII • m • ra >i Mi» 

Proficiency 
Shown 

•••••••fĉ î î w i w wi—i' .1 • — tii*« r'11,1 i>iiiT 1 

EKipXoyer/s _Ccpy 
RELATED INFORMATION: What 
the v/orker should knov/ 

Inspect tools, materials, 
equipment, and working 
area and take proper pre­
cautions against hazards 

Time in hours 

Health and Safety 

\ / \ 

Safety practices in the 
painting and decorating 
trade 

K*ta*««jk»i*^a>.Mi«"«mM.'MaMK^rik< 

Tools and Equipment 

Select and care for the 
tools and equipment of the 
trade 

Time in hours 

Tools and equipment neces­
sary for painting and dec~ 
orating 

Surface Preparation 

Prepare various types of 
surfaces preparatory to 
finishing 

Time in hours 

Ti'pes of surfaces and the 
preparation necessary for 
each 

^. Paint Mixing 
III • e •v f ia fcWMMca^^aaBi^* 

Mix paint for proper color 
and consistency 

Time in hours 

Principles and techniques 
of ^aint mixing 

Paint Application 

Apply the various types of Relationship of t̂ p̂es of 
paint.using brush, roller and/or surfaces to paint appli-
spray fv 7s cation 

Time in hours 

Finishing Wood With Shellac, Varnish, and Lacquer 

Apply transparent finishes to •^—™-^ Characteristics of trans-
wood \ x ! parent finishes 

Time in hours 

Color Harmony 

Mix colors to obtain desired 
color 

Time in hours 

Characteristics of colors 
and their relationship in 
harmonious combinations 

\% 
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Color,.,.St̂ Iin̂  
Select colors which camoflauge The relationship of color to 
or accentuate surfaces appropriate the environment 
for the immediate enirironment |^ 

Time in hours iX NJ 

Produce finishes which represent Special finishes and where they 
metal, marble^ wood grain? etCo 

Time in hours 

are isseci 

Prepare surface and 
coverings 

•Time in hours 

apply wall 
Wall Co^erinos 

TcoISj equipment.- and prepara-
f^^^"^ t ion necessary for applying 
! yf 1 wall coverings 

E^imatinc? 
Sstisiate materials necessary and 
costs for speci f ic jobs 

Time in hours 
r» • r K11 o — a w 

Faotor^ in^^Ev'ed in cost 
ana matafi^ar estimating 

mtrm^ M n.wnamni* 

Code for eispidyer's use in marking student's progresss 

Performed some operations in 
area 

Performed most operations in 
area 

.."'Vi-'li * 

Performed some operations 
with reasonable proficienc 

Performed ?acst operations 
Batlsfactorily 



TRAINING PtiAN AND PROGRESS RECORD 
for 

PAINTING AND DECORATING 

Student's Copy 
JOB TRAINING: What the 
worker should be able to 
do 

Proficiency-
Shown 

RELATED INFORiVIATION: What 
the worker should know 

Health and Safety 

Inspect tools, materials, 
equipment, and working 
area and take proper pre­
cautions against hazards 

Time in hours 

Safety practices in the 
painting and decorating 
trade 

Tools and Equipment 

Select and care for the 
tools and equipment of the 
trade 

Time in hours 

K~7 
Tools and equipment neces­
sary for painting and dec­
orating 

Surface Preparation 

Prepare various types of Types of surfaces and the 
surfaces preparatory to 
finishing 

Time in hours 

preparation necessary for 
each 

Mix paint for proper color 
and consistency 

Time in hours 

Paint I4ixinq 

Principles and techniques 
of paint mixing 

Paint Application 

Apply the various types of Relationship of types of 
paint using brushy roller and/or surfaces to paint appli-
spray IV 7i cation 

Time in hours 

Finishing Wood With Shellac> Varnish> and Lacquer 

Apply transparent finishes to 
wood 

Time in hours 

Color Harmony 

Mix colors to obtain desired KT—-^ 
color iV^' 

Time in hours ^——^ 

Characteristics of trans­
parent finishes 

Characteristics of colors 
and their relationship in 
harmonious combinations 



Color Styl ing 
Se lec t colors which camo^lauge The re lat ionship of color to 
or accentuate surfaces appropriate the environment 
for the immediate environment 

Time in hours 

Special Finishes 
Produce finishes which represent Special finishes and whert- they 
me tall marble/ wood grain/ etc. Pv y[ are used 

Time in hours 

Prepare surface and apply wall 
coverings 

Time in hours 

Wall Coverings 

Estimating 
Estimate materials necessary and 
costs for specific johs 

Time in hours 

Tools/ equipment/ and prepara­
tion necessary for applying 
wall coverings 

Factors iniPoived tn cost 
and matfisrilbtJiî  estimating 

Code for employer's use in marking student's progress: 

Performed some operations in 
area 

Performed most operations in 
area 

Performed some operations 
with reasonable proficiency 

Performed raoBt operations 
satisfactorily . 
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TRAINING PLAN ANb PROGRESS RECORD 
for 

PAINTING AND DECORATING 

JOB TRAINING: What the 
worker should be able to 
do 

Proficiency RELATED INFORMATION: What 
Shown the worker should know 

Health and Safety 
II I 1 n < I I null I <»-

Inspect tools, materials, 
equipment, and working 
area and take proper pre­
cautions against hazards 

Time in hours 

Safety practices in the 
painting and decorating 
trade 

Tools and Equipment 

Select and care for the 
tools and equipment of the 
trade 

Time in hours 

Tools and equipment neces­
sary for painting and dec­
orating 

Surface Preparation 

Prepare various types of Types of surfaces and the 
surfaces preparatory to 
finishing 

Time in hours 

preparation necessary for 
each 

Paint Mixing 

Mix paint for proper color 
and consistency 

Time in hours 

Principles and techniques 
of paint mixing 

Paint Application 

Apply the various types of Relationship of types of 
paint using brush, roller and/or surfaces to paint appli-
spray j\ ŷ  cation 

Time in hours 

Finishing Wood With Shellac, Varnish, and Lacquer 

/i Apply transparent finishes to 
wood 

Time in hours 

Color Harmony 

Mix colors to obtain desired 
color 

Characteristics of trans­
parent finishes 

Time in hours 

Characteristics of colors 
and their relationship in 
harmonious combinations 
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Color Styling 
Select colors which camoflauge l̂ ie relationship of color to 
or accentuate surfaces appropriate the environment 
for the immediate environment 

Time in hours • 

Special Finishes 
Produce finishes which represent Special finishes and where they 
metal/ marble/ wood grain/ etc. 

Time in hours 

are used 

Wall Coverings 
Prepare surface and apply wall Tools/ equipment/ and prepara 
coverings 

Time in hours 

Estimating 
Estimate materials necessary and '-
costs for specific jobs 

Time in hours 

tion necessary for applying 
wall coverings 

Factors int^lved in cost 
and mBtffiil^jiix2#-estimating 

«*' 

code for employer's use in marking student's progress: 

Performed some operations in 
area 

Performed most operations in 
area 

Performed some operations 
with reasonable proficienc 

Performed niOBt operations 
satisfactorily 
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VT 002 097 
Institutional Food Service Supervisor, A Course of Study Designed 
for Cooperative Part-Time Students Employed in Institutional Food 
Service. 
Karnes, James B,, ed. 
Missouri Univ., Columbia. Dept. of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - Aug63 
MF AVAILABLE IN VT-ERIC SET 160p. 
nRADE AND INDUSTRIAL EDUCATION, ''-FOOD SERVICE SUPERVISORS, '̂ STUDY 
GUIDES, *F00D, 'VCOOPERATIVE EDUCATION, GRADE 11, GRADE 12, 

developed, tested, and periodically revised the program. Eighteen 
assignment sheets, each containing information, assignment, 
references, and questions, cover (1) The Food Service Supervisor, 
(2) Nutrition, (3) Func^:ion and Source of Food, (H) Menus and 
Diets, (5) Food Purchasing, (6) Principles of Food Preparation, (7) 
The Preparation of Food, (8) Serving the Food, (9) Records and 
Costs, (10) Sanitation, Sarety, and Equipment, and (11) Advancement 
and Career Opportunities. What the worker should be able to do is 
correlated with what the worker should know in 2-column form. A 
bibliography of references and progress records for use by teacher, 
student, and employer are included. The material is to be used by 
the individual student under teacher supervision for 180 hours. 
This document is available for $1.50 from Industrial Education, 103 
Industrial Education Building, University of Missouri, Columbia. 
Missouri 65201. (FP) ' 
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INSTITUTIONAL FOOD SERVICE SUPERVISOR 

A Course o f Study 
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Cooperative Part-Time Students 

Employed in Institutional Food Service <f 

Issued by 

Department of Industrial Education 
College of Education 

University of Missouri 
Columbia, Missouri 

In Cooperation with 

Industrial Education Section 
State Department of Education 

Jefferson City, Missouri 
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M E M O R A N D U M 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus} Ohio U3212 

FROM: (Person) James B. i&rnes (Agency) U n i v e r s i t y o f Mo. a t Colmribii 

DATE: 

(Address) ^^^ Industrial Education Bldg., Columbia, Mo. 

September 26, 1967 

RE: (Author9 Title^ Publisher, Date) Industrial Education Dept., Univ. of Vk 
at Columbia, FOOD SERVICE SUPERVISOR (INSTITUTIONAL), cooperative! 
with Industrial Education Dept. (U. of Mo. a t Columbia) and 
Missouri Dept. of Education 

Supplementary Information on Instructional Material 

Provide information below which is not included in the publication. Mark N/A in 
each blank for which information i s not available or not applicable* M^k P 
when information i s included in the publication. See reverse side for further 
instructions. 

(1) Source of Available Copies: 
Agency Industrial Education Dept., Univ. of Mo. a t Columbia 
Address 103 Industrial Education Bldg. 
Limitation on Available Copies quantity Price/Unit "$1 .50 

'{quantity prices) same 
ins truc tor ' s key $.50 

(2) Means Used to Develop Material: 
Development Group Advisory Consul?tant and Research Ass i s tants 
level of Group Local and State ^' 
Method of Designs Testing, and Trial Designed by subject matter 

s p e c i a l i s t , t e s ted i n the f i e l d and revised per iod ica l ly 

(3) Utilization of Material: 
Appropriate School Setting Secondary and post secondary schools 

raxning prog] 
dary 

Type of Program High School preparatory or in service t 
Occupational Focus Specif ic job 
Geographic Adaptability United States "^ 
Uses of Material Related Instructor Study Guide 
Users of MateriajT Students ( note ins tructor ' s key avaiiat>ieT 

(U) Requirements for Using Material: 
Teacher Competency Qualified Coordinator or Instructor 
Student Selection Criteria Junior ana Hxgn scnooi witn proper 

prerequis i tes 
Time Allotment 180 hours 
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(address) 
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« • FOREWORD 
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This course of study, consisting of an analysis of 
INSTITUTIONAL FOOD SERVICE SUPERVISOR together w^th the 
assignment sheets covering the related (occupational) in­
formation to be taught by the school has been prepared for 
teaching Institutional Food Service Supervisor on an indi­
vidual basis in a cooperative part-time program. 

The original analysis and assignment sheets were pre­
pared by Dr. Carl R. Bartel, formerly Research Assistant in 
Industrial Education at the University of Missouri. This 
revision was prepared by Mr, Nevin E. Andre, Research Assis­
tant in Industrial Education at the University of Missouri. 

We acknowledge the assistance of Mr. Ted O. Lloyd, 
Executive Director, Missouri Hospital Association, Jefferson 
City, Missouri; Miss Evelyn Carter, formerly Dietary Con­
sultant, Missouri Division of Health, Jefferson City, 
Missouri; Dr. Margaret W. Mangel, Professor of Home 
Economics at the University of Missouri; Miss Dorothy L. 
Vorhies, formerly Director, Department of Nutrition 
and Dietetics, University Medical Center, Coliiiribia, Missouri. 

We wish to acknowledge our indebtedness to Dr. H. H. 
London, Professor of Industrial Education at the University 
of Missouri, for the direction and administration of the 
Ciurriculum Materials Laboratory in which this material was 
prepared, and to Mr. James B. Karnes, Instructor in Industrial 
Education at the University of Missouri, who supervised the 
preparation of the material and edited the manuscript. 
Credit is due to Dr. H. Pat Wardlaw, Assistant Commissioner 
of Education, Mr. Merton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department 
of Education for their efforts in the development of the 
Industrial Education Curriculum Series of which this course 
of study is a part. 

HUBERT WHEELER 

Commissioner of Education 

August, 1963 
500 
Reprint 
June, 1956 
800 
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In preparing this course of study# it has heen assumed that 
the attainnsnt of occupational coiapetency in any type of work 
invol'̂ es three different* yet closely related, types of learning. 
•Ehey arer 

1. f&stery of the practical job skills and procedures 
perfonsed hy the worker in the occuj^tion. 

2. C<H!5«:ehension of the technical and related infoimation 
lasic to an intelligent understanding and practice of the 
occupation. 

3. Developcsent of those personal-social traits %̂ i£l& are 
^ essential for the successful worker. 

!I3ie first: group of these "learning units"—the job skills and 
procedures—has been arranged in the analysis under the heading of 
"Job ISraining." OSie seccmd group of learning units—the technical 
and related inforaaation—has been arranged under the heading of 
"Related Infonsation." î nd the third group—the personal-social 
traits—has been listed under°Personal-Social traits Essential 
for the Food Service Supervisor"in the introductaory section 
addressed to the student. 

In a coc^:erative educational program it is necessary for 
both cooperating agencies—the school and the enff>loyer—to understand 
clearly just liimc each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedures of an occupation can best be learned 
through supervised work on the job. Experience has shown also 
that the school can best teach laost of the technical and related 
occupational information needed 1^ young student-workers. OSiis 
division of responsibility lias been made in ti^ arrangeiuent of 
the course of study; that is* it is ext^cted that the student-
worker will master the job sills and procedures throu^ practical 
work on the job under the i??r?ediate supervision of the employer*and 
that he will receive instruction in related occupational information 
in the school under the direction of the coordinator. 

Skills and related information are matters for direct 
instruction* ls2t personal-social traits are acgolred only through 
practicing isiem during the process of acquiring skills and informati^sn 
and in caie*s daily coiKiuct. 55iereS3re* both the employer and the 
school, as well as the hoiree* must assuE^ responsibility for 
developing in the student-worker those habits* attitudes and 
character traits \̂ 3ich are essential for success in his occupation 
and in li:fe. Both the employer and the school should be constantly 
on the alert to see that the the student-worker places desirable 

interpretations on his experiences and that he does not practice 
habits and exhibit character traits detrimental to his success. 
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Since the coordinator's class will be made up of fifteen or 
more students, each differing from the other significantly* studying 
a dozen or more occupations vrhich differ markedly in their require* 
ments, it follows that it will he impossible for him to teach, 
through the group method, the occupational information which 
relates to the specific job of each student-worker* In order to be 
effective, this type of instruction must be individualized* 
There is, of course, some related information, Such as occupational 
health and safety, workmen's compensation, wage-hour laws, fair 
labor standards, unemployment compensation, and the like, which is 
of common interest and concern to all student-workers, and ir̂ y 
be effectively taught by the group methode But if the coordinator 
is to make a real contribution to the in-service vocational educati.on 
of his students, he must devote a major portion of his classroom 
instruction to content which deals specifically with the work of 
each boy and girl enrolled* 

With this requirement in mind, and in order to facilitate 
individual instruction, these assignment sheets have been prepared. 
Each contains certain record data as to number and range of units 
covered, introductory paragraphs designed to develop interest, 
explain the importance of i±.e assignment, and to convey to the student 
what he is expected to learn, specific assignments including, read­
ing, learning activities and a series of new-type questions designed 
to check his attainment. 

Obviously, it is desirable to teach the related information 
in the school at the time it will be used most advantageously on 
the job. This means that the two phases of the student-worker's 
training should parallel each other in a progressive manner. The 
coordinator will find the assignment sheets well adapted to 
this end. He can select from day to day the assignment which 
covers the informational units related to the work being done on 
the job. With this arrangement, the coordinator will become, 
during a major portion of his classroom time, a supervising study 
and helping teacher. 

In selecting books for the course, an effort has been made 
to restrict the number to an adequate coverage of the material/ and 
to select those of recent publication so that current practices 
can be consistently presented. It is recommended that copies of 
these books be secured and kept in the coordinator's classroom 
for ready use by the student. 

The key sheets available in a separate manual have been prepared 
to enable the coordinator to score quickly the objective tests which 
are a part of each assignment sheet. These key sheets give the 
correct answers to the questions, as well as the reference and the 
page on which each answer can be found. The key sheets should be 
kept in the coordinator's possession. 
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TO THE STUDENT-WORKER 

Each year many young people enter the field of health service 
occupations of which the institutional food service supervisor 
is one type.:. The food service supervisor has a very important 
job and carries a great responsibility with regard to the health 
services of the institution. 

OSie position of the food service supervisor has become 
increasingly important in the last several decades. The reason 
for this rise in im̂ portance is the increase in'skill, techniques 
and knowledge required c<5ncerning nutritional values and acceptable 
service which is beyond that expected of the head cook or chef. 
Another eason is the increased responsibilities of the dietitian 
making it necessary to delegate some of these/ concerning food 
service* to some one/responsible individual. 

Personal Qualifications of the Food Service Supervisor 

The type of work performed by the food service supervisor 
demands someone who is dedicated to the job and one who is highly 
concerned with the health and welfare of all with whom contact is 
made. . 

An important asset to this type of work is a sound training 
in and knowledge of food preparation. As important as this is5 it 
is valueless if the trainee is lacking in the appropriate personal 
and social traits necessary for this work. Before entering into 
the occupation* the individual should be aware of what is 
expected in the way of personal characteristics and have the 
desire to further develop these traits. 

Among the personal-social traits essential for the institutional 
food service supervisor are the following: 

Professional Attitude. Professionalism is revealed by the 
sincerity with which the food supervisor promotes the welfare of 
and interest in her venation. 

Intelligence. Average or above intelligence is necessary to 
successful performance. .-. •. 

Responsibilityf. The food service supervisor know^ 'the fesponsibil-r 
ities of the job and performs her duties to the best'of her ability 
at all times. 

Dependability. The food service supervisor is punctual/ regular 
in her work habits and does her work well. . . . 

Health. The job of the food supervisor requires one who Xs 
healthy and an individual who practices and promotes health habits 

Courtesy and Friendliness. A courteous supervisor is civil and 
polite in all situations• She also exhibits friendliness and 
cooperation/ and has a genuine interest in the welfare of those 
with whom she comes in contact. 
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Precision and Accuracy> The heeilth and welfare of many depend on 
the precision and accuracy with v/hich the food service supervisor 
performs her work. 

Appearance» It is essential to be suitably dressed* scrupulously 
clean and generally well groomed in this field of food preparation 
and service. 
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ANALYSIS OF INSTITUTIONAL FOOD SERVICE SUPERVISOR 

JOB TRAINING: What t h e 
Worker S h o u l d Be Ab le t o Do 

Assign. 
No. 

RELATED INFORMATION: 
What the Worker Should Know 

1. 

2. 

4. 

5. 

6. 

The Food Service Supervisor 

Carry out duties and 
responsibilities 

Prepare a job description 

Cooperate and work with 
others 
Be ethical in dealing 
with people 
Maintain physical fitness 
and personal appearance 

1 

1 

1 

1 

1 

1 

1 

1 

1, 

2. 

3. 

4. 

5, 

6. 

7. 

Duties and responsibilities 
of the food service super­
visor 
Duties and responsibilities 
of all food service 
personnel 
Relationship of the dietary 
department to others in 
the institution 
Importance of good 
relationships with others 
Essential ethical and 
personal qualities 
Personal appearance and 
health 
Essential training and 
experience background 

Nutrition 

9. 

10. 

12. 

15. 

16* 

' 

Identify signs of good 
nutrition 
Select foods wisely 

Identify food groups 

Secure foods and 
information from 
reliable sources 
Follow accepted procedures 
only 
' 

2 

2 

2 
2 

2 
3 
3 

3 

3 

8. 

9. 

10. 
11. 

12. 
13. 
14. 

15. 

16. 

Importance of good 
nutrition 
Signs of good nutrition 

Selection of. food 
Improving food diets and 
habits 
Food groups 
Reasons for food fads 
Relation between food fads 
and food costs 
Fallacies about foods and 
nutrition 

Misconception and myths 
about foods and food 
prepara tion 

Function and Source of Food 

4 

4 

17. Function and source of 
carbohydra tes 

18. Function and source of 
fats 
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JOB TRAINING: What the 
Worker Shoul^ be able to Do 

23. 

31. 

36. 

37. 

38. 

39. 

40. 

Assign.! 
NO. ' 

RELATED INFORMATION 
X̂ rhat the X̂ orker Should Know 

Choose foods that contain 
necessary food components 

29. Select essential food 
of desired values 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

19. Function and source of 
protein 

20. Function and source of 
minerals 

21. Function and source of 
vitamins 

22. Function and source of 
water and cellulose 

23. Energy needs 

24. Function and source of 
meat, poultry and fish 
food groups 

25. Function and source of 
milk/ cheese and egg food 
groups 

26. Function and source of 
vegetable, fruit and 
salad food groups 

27. Function and source of 
desserts, beverage and 
appetizer food groups 

28. Function and source of 
sandwich, bread and 
cereal food groups 

29. Food values 

Menus and Diets 

Consider nutritional needs 
in menu planning 

I 

Follow acceptable planning 
procedures 
Plan weekly menus 

Plan full liquid and soft 
diets 
Plan menus suitable for 
various age groups 
Plan acceptable menus 

D 

6 

6 
6 
6 

7 

7 

7 

30. Nutritional needs during 
pregnancy 

31. Nutritional needs for 
various age groups 

32. Nutritional adequacy 
33. Normal or regular diets 
34. Modifications of normal 

diets 
35. Relation of menu planning 

to cost 
36. Principles of menu 

planning 
37. Master menus and basic 

food patterns 

39. Menu patterns for various 
age groups 

40. Food acceptance 
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JOB TRAINING: T^at the [Assign 
Worker Should Be Able to Do No. 

RELATED INFORMATION: 
What the Worker Should Know 

41. Check variety, color, and i 
nutritional adequacy in | 
menu planning j 

42. Construct suitable 
recipes 

43. Measure ingredients 
accurately 

44. Record recipes and menus 
45. Jse correct menu 

terminology 

42. Construction of recipes 

7 j45. Terminology in menu 
I planning 

Food Purchasing 

i 46. Follow institution's 
purchasing policies 

47. Follow acceptable pur­
chasing procedures 

48. Purchase food products 
with aid of buying 
guide 

51. Select and purchase quality 
food products 

52. Check food products 
carefully before 
purchasing 

53. Calculate exact food 
needs 

54. Write food specifications 
55. Check foods received 

56. Plan the storage and 
store foods carefully. 

57. Control humidity and 
temperature for storage 

8 

8 
8 
8 

8 

46. P o l i c i e s and procedures 
in food purchasing 

'48. 

49. 
150. 
iSl. 

Buying guides to food 
products 

Sources of s upply 
Seasonal purchasing 
Quality, size, grades 
and checking of food 
products 

53. Calculation of food needs 

8 -55. Receiving, storing and 
' preservation of purchased 

foods 

Principles of Food Preparation 

58. Maintain a clean 
kitchen 

59. Assist kitchen personnel 
60. Plan, post and follow 

work schedule 
61. Plan for food preparation j 
62. Deliver food to work unitsl 

I 

j58. Principles of food 
preparation 

60. Planning and f a c i l i t i e s 
for food preparation 
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JOB TRAINING: V/hat the -Assign. 
Worker Should Be Able to Do ' No. i 

RELATED INFORMATION 
X'Jhŷt the Worker Should Know 

63. Initiate and use 
standardized recipes 

64. Maintain recipe file 
65. Check quality of food 

before serving 
66. Measure and weigh food 

accurately 
67. Determine and measure 

standard portions 
68. Convert measurements 

9 

9 

i63. Use of standardized 
1 recipes 
i 

65. Factors affecting 
quality and food appeal 

j66. Weight and volume measure* 
J ment of iood 

j69. Cooking temperatures 

The Preparation of Food 

70. 

71. 
72. 
73. 
74. 

75. 

76. 

77. 

78. 

79. 

80, 

81. 

82. 

83. 

84. 

85. 

86. 
87. 

Follow correct timing 
and temperatures in 
meat/ poultry and fish 
preparation 
Prepare and cook meats 
Prepare and cook poultry 
Prepare and cook fish 
Place meats, poultry and 
fish in storage 
Freeze meats, poultry 
and fish 
Prepare and use meat, 
poultry and fish leftovers 
Follow correct timing 
and temperature in milk, 
cheese and egg preparation 
Prepare milk products 

cook with milk 
Cook with cheese 

Prepare and cook eggs 

10 :70. 

10 
10 
10 
10 

11 

11 

11 Place meat, cheese and } 
eggs in storage 
Follow correct timing and : 12 
temperatures in vegetable,! 
fruit and salad preparation! 

Prepare and cook 
vegetables 
Prepare and cook fruits 

Prepare raw fruits 
Prepare salads 

i71. 
l72. 

174. 

11 77. 

11 178. 

180. 
I 

;8i. 

;82. 

183. 

12 

12 

12 

84 . 

85 . 

87 . 

Timing and temperature 
control in meat, poultry 
and fish preparation 

Methods of cooking meats 
Methods of cooking poultry 
Methods of cooking fish 
Storage of meats, poultry 
and fish 

Timing and temperature 
control in milk, cheese 
and egg preparation 
Methods of cooking and 
uses of milk 

Methods of cooking and 
uses of cheese 
Methods of cooking and 
uses of eggs 
Storage of milk, cheese 
and eggs 
Timing and temperature 
control in vegetable, 
fruit and salad prepa­
ration 
Methods of cooking and 
preparing vegetables 
Methods of cooking and 
preparing fruits 

Methods of preparing 
Lalads 
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JOB TRAINING: >7hat t h e 
Worker S h o u l d Be A b l e t o Do 

Assign, RELATED INFORMATION: 
_What„thê  Worker Should Know 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 
96. 

97. 

98. 

99. 
100. 

101. 

102. 

103. 

Place vegetables, fruity 
and salads in storage 
Prepare and use vegetable, 
fruit and salad leftovers 
Follow correct timing ; 
and temperatures in 
dessert, beverage and 1 
appetizer preparation ' 
Prepare desserts I 

Prepare beverages 

I 

I 

Prepare and cook 
appetizers 
Place desserts, beverages 
and appetizers in I 
storage | 
Freeze desserts 
Prepare and use dessert, 
beverage and appetizer 
leftovers 
Follow correct timing 
and temperatures in 
sandv/ich, bread and 
cereal preparation 
Prepare sandwiches 

Bake breads 
Prepare cooked cereals 

Serve ready-to-eat 
cereals 
Place sandwiches, breads! 
and cereals in storage j 
Prepare and use sandwich, 
bread and cereal leftovers 

12 

13 

13 

13 

13 

13 

14 

14 

14 
14 

88. 

90. 

91. 

92. 

93 e 

94. 

97 

98. 

99. 
tlOO. 

14 102 

Storage of vegetables, 
fruit and salads 

Timing and temperature 
control in dessert, 
beverage and appetizer 
preparation 
Methods of cooking and 
preparing desserts 
Methods of preparing 
beverages 
Methods of cooking and 
preparing appetizers 
Storage of desserts, 
beverages and appevizers 

Timing and temperature 
control in sandwiches, 
bread and cereal prepa­
ration 
Methods of sandwich 
preparation 
Methods of baking breads 
Methods of preparing and 
cooking cereals 

Storage of sandwiches, 
bread and cereals 

104. 

105. 

106. 
107. 

108. 
109. 
110. 

Serving the Food 

Follow desirabie and 
acceptable procedures 
Place and remove serving! 
equipment 
Set up a tray 
Distribute trays to 
patients 
Serve food to personnel 
Display food 
Clean up service 
equipment 

15 |104. 

15 

15 

105. 

Principles of efficient 
food service 
Methods and types of 
food service 

ilO. Serving facilities 
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JOB TRAINIfIG: VJhat the r Assign J RELATED INFORMATION: 
Worker Should Be Able to Do { No. I V/hat the Worker Should Know 

111. Keep financial 
records 

112. 'Keep serving records 
113. Evaluate food service 

114. Secure evaluative 
information 

115. Adjust serving to 
individual preferences 

15 sill. Financial and food 
I 
i 
t 

15 jll3 

serving records 

The acceptance of food 
served 

y 

Records and Costs 

117. Make periodic reports 

118. 

119. 

120. 

121. 

122. 

123. 

124. 

125. 
126. 

127. 
128. 

I 
I 

J 
Keep general food service! 
records : 
Determine costs of i 
recipes 
Determine costs of 
portion served 
Order food products 

Keep purchase and 
receiving records 
Calculate food to he 
purchased 
Classify foods 

Classify other expenses 
Maintain inventory 
records 
Price foods 
Maintain orderly 
storeroom 

I 
16 ill6, 

i 
16 |ll7 

16 1119. 
j 

I 
16 ll21. 

16 [124. 
I 
t 

16 jl26. 
I 

Accounting and purchasing 
procedures and policies 
Periodic dietary and 
food service record and 
reports 

Portion control and 
costing of recipes 

Purchase orders and 
receiving records 

Classification of foods 
and other expenses 

Inventory and storeroom 
control 

129. 

130. 

131. 

132. 

133. 

Sanitation» Safety and Equipment 

Maintain self 
cleanliness 
Dress appropriately 
for work 
Handle food with 
provided utensils 
Maintain clean 
facilities 
Carry out cleaning 
procedures on schedule 

17 |129. Personal health and 
; appearance 
i 
i 

17 jl31. Handling food 

17 l32 
i 
I 

Sanitary facilities and 
cleaning procedures 
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JOE TRAINING: VJhat the 'Assign 
Worker Should Be Able to Do : No. 

J RELATED li^OBf^SAx-IO^: 
i T^liat HhB T.'orlcer S'Hoiald ^ncm 

134. Maintain washing standards 
135. Maintain standards of 

cleanliness 
136. Conduct rout ine 

inspection 
137. Operate food service 

equipment safely 
138. Keep equipment records 
139. Follow safety 

regulat ions 

140. Conduct safety campaigns] 

17 
17 

14 
1135 
a3^. 

17 |136 

i 
5 

17 
17 

|138, 
|139, 
i 

1 

Cleaning agents 
Sanitation standards 

Care and safe operation 
of food service eq̂ iipusent 

Equipment records 
Hazards, precautions and 
general sa:fety pr©^ 
cedures 

141. 

142. 

143. 

Advancement and Careezj Opportunities 

Supervise employees 
and delegate responsi­
bilities 
Orientate staff 
members 
Acquaint self v/ith 
nearby food serving 
institutions 

I 
18 i l41. Pr inciples of personnel 

nsnagement and siapervision 

1 18 !l42. Staff r e l a t i ons 

18 1143. 

18 144. 

IS !l45. 

18 146. 

Opportunities as a food 
service suj^rvisor 

Opportunities in the 
dietary field 
Other Ilea 1th occupation 
opportunities 
Training and exf^rience 
requirements 
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Assignisent 
Sheet Ho. 1 

Covering 
Units 1-7 

THE FXXJD SERVICB SUPERVISOR 

"Siere are many facets which need to be considered by the 
person preparing to becons a food service supervisor. you# as a 
food service supervisor, have the opportunity to associate with 
many congenial people ail of %̂ osi, like yourself, have a genuine 
interest in people and their welfare* and a devotion to the 
service of husanity. The rewards received are not only ssonetar̂ ?̂ , 
but a feeling of being associated with others in a worthwhile 
undertaking • 

The job of the food service supervisor is one that is 
considered very issjortant and essential in every institution ̂ «iich 
provides for quantity food preparation. You mast knew the 
responsibilities and duties of your job and the relationship it has 
to the over-all institution. Your success:in this occupation 
requires that you obtain a high degree of skill in not only 
operating the food area, but also working with and supervising 
other eisployees. To do this you insist have the ability to laake 
everyone feel a part of the total orgcjnizaticn. 

In this assigns^nt you will have the opportunity to learn the 

to success and the relationship of this occupation to the total 
institution . 

Assiqni^^t; 

1. Read the given references listed below. 
2- Periodically, throughout your training, rate your progress 

as a food service sur^rvisor using ti^ "Food Service 
Supervisor Rating" chart given in Infoinsation Sheet No. 1. 

3. i^swer the questions below and turn in this assignc^nt hy 

References: 

ŝierican Hospital Association, Eospital Food Service 
Manual, pp. 250-260. 
Information Sheet Ho. 1. 

Questions: 

True-False 

Directionsz Sie following states^nts are either tsrue or false. If 
the statesent is true, draw a circle around the letter "T." If it 
is false, draw a circle around ths letter "F." 

T P It is essential for tha dietitian as well as the food 
service supervisor to have a basic knowledge and skil 
the supervision of workers. 

skill in 
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T F 

T F 

T F 

3. 

A 

Presently, all hospitals have a trained dietitian in 
charge of the food preparation department. 

In actual practice, dietitianc nay serve tv70 or more 
institutio/̂ s in a given arer.. 

It is essential for a supervisor to delegate certain 
responsibilities to effect efficient operation. 

T F One of the r.ccepted responsibilicies of the dietitian 
is to steo in ac a "relief" for routine chores and dutie: 

T F 6, One of the first things to determine v/hen training 
employees is to decide what you want done and hov.-
you v/ant it done. 

T F 

T F 

T F 

The employee being trained need not follov; correct 
procedures at first because she v/ill have ample time 
to correct these procedures as she becomes more 
f ami lie r v.-ith her job. 

Employee training is important both in the large and 
smell hospital, but much raore so in the large hospital 

One of the steps of procedure in determining the 
num̂ ôr of workers required is the classifying of 
v/orkers needed. 

T F 10. The administration of general food service is considered 
the responsibilitv of the dietitian. 

T F 11. 

T 12. 

The management of therapeutic diets is one of the 
responsibilities of the supervisor. 

It is not essential for the food service supervisor to 
be qualified to assume responsibilities of routine 
administrative details. 

T F 

T F 

13 

T F 14 

15 

T F 16 

One of the responsibilities of the cook may be that 
of giving instruction to and supervising kitchen helpers 

It is desirable for the same person who removes soiled 
dishes from the eating area to be responsible for 
returning clean dishes to proper storage area. 

Duties of a counter v/orker may be the responsibility 
of the kitchen helper in some institutions. 

It is necessary for the dietitian's office to have a 
record of position and rate of pay. for each employee in 
the department. 

T F 17. One advantage of a budget card, in record keeping, is thai 
it gives a continuous listing of individuals successively 
employed in a particular position. 
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T F 18. Terms of employment ahd promotional opportunities are 
only two of the items Which are included in "job 
specifications." 

T F 19. The "v/ork schedule'' is designed and used primarily by 
the dietitian for the control of supervisory staff, 

T F 20. Actually, "work schedules" are a means of standardizing 
work output. 

T F 21. 

T F 22 

T F 23. 

T F 24. 

T F 25 

T F 26, 

T F 27 

T F 28, 

College education is not only desirable, but is 
necessary in order to succeed in the job of food 
service supervisor. 

Some experience and training in food preparation will 
greatly aid one in food service supervisory work. 

Two personality traits of a food service supervisor 
are: a genuine interest in people and an interest in 
the position. 

Even though good personal appearance is essential for 
the work which a food service supervisor does, it has 
little relation to her promotions. 

It is not necessarily the obligation of the food service 
supervisor to keep up with current information related 
to her field. 

Never should the food service supervisor give out 
personal information that has come to her attention 
in the course of her work. 

The food service supervisor must have the ability to 
understand individual needs and interpret their attitudes. 

The total evaluation program of an institution often 
includes an individual rating of the food service 
supervisor. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Dietary consultation programs in recent years have been 
developed by many departments 
for hospitals and similar institutions. 

2. Food service employees should have the to 
acquire necpssary skills if they do not already have them 
when employed. 

3. In the use of delegated responsibility, each worker must know 
^^at duties are and to he or 
she is directly responsible. 
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4. It is helpful for delegated duties to be put in written form, be­
cause written duties are whereas oral instructions 
usually each time they are repeated. 

5. The training of employees may be of two major methods; one is by 
—-_-_«_-_ instruction and the other by 
- , instruction, 

6. Training in a small hospital is usually given as 
instruction, whereas it is more frequently given as 
instruction in the large hospital. 

7. Ideally, the supervisor works under a professionally qualified 

8. The duties of the porter in smaller institutions may be assumed 
by the or by an employee from the 
o^ - department. 

Upon the termination of employment, the employee's personnel 
record card is placed in the file. 

10. Essential information concerning 

specifications." 
of the workers are contained in "job 

of the job and 

11. 

12. 

13. 

A copy of the "work schedule" should either be 
each employee or where she can easily see it. 

Probably the most important purpose of the food service super­
visor position is to perform and 
functions delegated by the dietitian. 

The "watchword" in personal appearance is 

to 

14. 

15. 

17. 

The integrity of the food service supervisor reflects not only 
on herself but also on her with whom she works 
and the , in which she is employed. 

One of the most important intangible aptitudes of a food service 
supervisor is the ability to get employees to.vwork ;_ 
whether under or not. 

16. The service rendered by the food service supervisor must be 
and centered. 

The greatest value, in rating the food service supervisor as 
well as other employees, lies in the to which 
it has been put after it has been made. 
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Multiple-Choice 

Directions; In the space at the left of each statement* r̂rrite 
the letter of the item which will provide the correct answer to 
complete the statement. 

1. One of the duties not considered that of the dietitian 
is (A) menu-planning; (B) typing; (C) supervision of 
departmental sanitation; (D) food purchasing. 

2. One of the duties not considered that of the food 
service supervisor is (A) employee orientation; 
(B) efficiency ratings; (C) messenger service; 
(D) refrigerator inventories. 

3. One of the duties not considered that of the kitchen 
helper is (A) salad making; (B) testing of recipes; 
(C) assigned cleaning; (D) pantry work. 

4. One of the duties not considered that of the clerical 
assistant is (A) issuing supplies; (B) record keeping; 
(C) periodic inventories; (D) writing requisitions -

5. One of the duties not considered that of the storekeeper 
is (A) receiving supplies; (B) storage of supplies; 
(C) periodic inventories; (D) typing-

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Qualifications which food service employees should have are: 

(A) 

(B). 

(C), 

(D). 

2. The four factors that determine the number of workers in a 
dietary department are: 

(A). 

(B). 

3. Three groups to whom the dietitian often teaches courses are: 

(A) (C) 

(B) 
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4. Information to be provided dipployees at the time of their em­
ployment concerning institutional policies and regulations is 

(A) ^ 

(B). 

(C). 

(E). 

(F). 

(G). 

(H). 

5. 

6. 

Records of each employee must be kept in the dietary or 
personnel office and should include: 

(A). 

(B). 

(C). 

(D). 

(E). 

(G). 

Instructions especially concerning diets given to patients, 
staff/ etco, whether written or oral need to be: 

(A). 

(B). 

(C). 

(D). 

The four main items or factors on which a food service 
supervisor is rated are: 

(A). 

(B). 

(C). 

(D). 

M 
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Information 
Sheet NO. 1 

THE FOOD -SERVICE SUPERVISOR 

For the individual who is planning to become a food SG- vice 
supervisor, there are many facets to the work which need tr be 
considered. 

Some college education is very desirable for this type of 
work/ but is not absolutely essential• One should be familiar 
with and have had some training and experience in foods and 
nutrition, and also supervisory work. Any additional knowledge 
and experience along the lines of the assignments of this course 
will be very beneficial to the one entering the position of food 
service supervisor. 

Probably the most important purpose of this position is to 
perform those supervisory and managerial functions which are delegated 
by the dietitian. The performing of these functions helps to 
relieve the dietitian of routine administrative duties and allows 
the dietitian to focus her attention on major administrative 
functions of the dietary department* 

Ethical and Personal Qualities 

certain ethical and personal qualities are essential if one 
is to be a success at her work. This is especially true for the 
food service supervisor. 

Personality Traits 

1. Must have a genuine interest in people and their welfare. 
2. Must be able to work harmoniously with others on the 

institutional staff. 
3. Must be willing to work and shoulder the responsibilities 

of the position.. 
4. Must be willing to learn and to accept new responsibilities 

gracefully. 
5. Must be sincere in helping others through avenues of her 

job. 
6. Must have a liking and interest for the position of food 

service supervisor. 
Personal Appearance 

1. The food service supervisor must maintain a neat appearance 
at all times. 

2. Personal cleanliness should be the "watchwork." 
3. Personal appearance is an indication to others of the 

work performed in the food area. 
4. The personal appearance of the food service supervisor 

very often is a determining factor in future promotions. 
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Ethical gQT̂ f̂ n̂ f-

1. The food service supervisor should devote herself to 
the service of humanity. 

2. The food service supervisor should show a devotion to 
those under her direction. 

3. It is the responsibility of the food service supervisor 
to keep pace with new information which is being continually 
added to the field. 

4. The food service supervisor should be interested in and 
contribute to the welfare of the community. 

5. The food service supervisor should be loyal to the 
institution in which she is employed. 

6. The food service supervisor should cooperate fully with 
all associates to attain the objectives of the institution. 

7. The integrity and devotion of each food service super­
visor reflects not only on herself, but also on the 
associates with whom she works and the institution in 
which she is employed. 

8. The food service supervisor should hold in confidence 
all personal matters which come to her attention except 
those which are pertinent to l.ie welfare of the individuals 
whom she serves and, in this case, should be relayed to 
responsible persons only. 

9. The food service supervisor must always exercise good 
judgment in all her dealings with people. 

Relations With Others 

Since the food service supervisor is definitely concerned 
with the over-all preparation and the serving of foods, she must 
constantly be aware of and encourage friendly relations with both 
the kitchen and staff personnel, and otheis for whom the food is 
prepared. It must be remembered that friendly relations must be 
maintained with whomever the food service supervisor comes in 
contact. It has been said that one of the most important aptitudes 
of a food service supervisor is intangible, this being the ability 
of making employees work harmoniously whether they are under 
pressure or not. It is very essential that a pleasant atmosphere 
exists throughout the institution. To this end the food service 
supervisor can contribute greatly. 

Tlie food service supervisor should constantly bear in mind 
that the service, which she is rendering, must be patient-, 
customer-, and staff-centered, and that one must understand 
individual needs and be able to interpret the attitude of the 
people with whom she works and serves. 

Normal and modified diets are designed for individuals. 
These individuals need to be considered especially in light: of 
their ability to understand and to follow the various types and 
kinds of diets prescribed. All instruction to patients, staff, 
etc., whether written or oral, should be presented in such a way 
as to hold special interest to the one being instructed. These 
instructions need to be accurate, factual, brief and to the point, 
and adaptable to the particular individual. 

—i 
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Rating of the Eood Service Supervisor 

The work of the food service supervisor is often rated as 
part of the total evaluation program of the institution. The 
rating may be performed by either the supervisor/ herself/ or by 
those under whom she works. The value of the rating lies in 
the use to which it is put after it has been made. The food 
service supervisor should review the ratings made and make an 
honest effort to improve on those points which were rated low and 
continue: to perform well on those points on which she was rated 
high, 

A typical rating scale is sk:own below. Study it carefully. 
Remeinber each point as you begin your training for food service 
supervisor and continually evaluate; yonr v/ork on each item as 
you progress. 

Food Service Supervisor Rating* 

! 1 
Items i Excellent 1 Good J 

A. Skill 
1. Knows and applies 

principles of good 
nutrition and diet 
therapy 

2. Knows and applies 
principles of good 
cookery 

3. Has developed accu­
racy and reasonable 
speed and is able 
to meet deadlines 

4. Is skillful in 
clerical proce­
dures. (Can chart 
food orders and 
order supplies 
accurately) 

5, Can arrange work 
for self and 
others 

1 
i 
1 

. 

i 
i 
1 

I Unsatis-
Fair factorv 

• 

i 

1 

Remarks 

* 
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Items 
1 

6, Practices economy 
in use of material 
and time 

7. Insists upon prin­
ciples of good 
sanitation 

8. Is concerned with 
safety of patient 
and personnel 

9. Directs tray set­
ups, cafeteria 
lines and table 
service using 
guides provided 

B. Dependabilitv 

1. Reports on and 
off duty at 
scheduled time 

2. Never leaves work 
area except with 
supervisor's ap­
proval and can 
always be found 
in area where 
needed most 

3. Is conscientious 
about using sick 
leave 

4. Completes work 
even though not 
under immediate 
supervision 

! I 
Excellent 1 Good 

1 
1 
1 
i 

t 

i 

1 

: 

1 

i 

1 

Fair i 
I 
1 
1 
i 
1 

1 

Unsatis- \ 
factory j 

i 

Remarks 

1 

• 

> 

t 
1 

• 

1 
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Items 
f 
J 

Is careful in check4 
ing and receiving ! 
supplies and does | 
not issue food or 
supplies without 
proper authoriza­
tion 

I i i Unsatis-
•Excellent | Good I Fair | factory Remarks 

Follows through on 
assignments 

C. Personal Qualifications 

1. Is well groomed 
and in correct 
uniform 

2. 

3. 

Knows and practices 
good health habits 

Is in good physi­
cal and mental 
health 

Is loyal to super­
visor and respects 
authority 

Is well mannered 
(toward patients# 
visitors, staff 
and co-workers) 

Is co-operative 
(good team- work­
er) 

Accepts re-assign- i 
ment and varied 
tests willingly 
to achieve maxi­
mum production 
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j " 1 
Items Êxcellent 

D- Leadership 

1. Works well with 
others 

2. Listens to em­
ployees' grievances 
and refers them to 
proper channels 

3. Accepts construc­

• 

• 

tive criticism ! 
and follows through 1 

j 
4. Instructs each new ! 

employee carefully j 
and correctly 

5. Develops employees 
and helps them to 
be ready for 
advancement j 

1 

1 
6. Plans work im- i 

partially so that 1 
the hulk of work 
is divided fairly j 
among the employees 

i 
f 

7. Has the respect of ; 
those supervised j 

1 
i 

8. Is able to disci- j 
pline employees 
when necessary j 

1 

- " • — 1 . • 1 • • 1 . 1 ) •• • — 1 

9. Is able to make 1 
decisions and j 
adjust to new j 
situations • 

j j Unsatis- | 
Good • Fair 

• 

: 

. 

• 

. 

1 

1 
1 
1 

factory j 
-

4 

, 

Roaarks 
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Itsas 
; : Unsatls-

•gKcelleat . Good ; Fair; ractory : Remarks 

10. 

11. 

Develops skill in 
maDagessent tBdh-^ 
niques 

Continues to Im­
prove hfv st?3dy 
and selr-eval?2ation 

12. Is industrious and 
displays initiative I 

* Adapted rrojs the pi2blication# Perzorsance Rating Fttcd Service 
Supervisor, i2sed by j^raissios of the Anarican Dietetic 
Association-
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Assignment 
Sheet No. 2 

Covering 
Units 8-12 

NUTRITION FOR GOOD HIZALTH 

Good food selection is the cornerstone of good nutrition• In 
fact, nutrition is one of the most important single environmental 
factors affecting our personal v/ell-heing. We, as human beings, 
are unfortunate in the respect that we do not have any automatic 
mechanism to guide us in the proper choice of the foods we eat. 

Nutrition may be defined as "the science of nourishing the body 
properly" or may be a term used to refer to the "nutritional 
status, that is the condition of the body." Another definition 
which is more comprehensive is "the combination of processes by 
which the living organism receives and utilizes the materials 
necessary for the maintenance of its functions and for the growth 
and renewal of its components." From this the food service 
supervisor can see that a knowledge and correct use of nutitional 
principles are essential. 

In this assignment you will have the opportunity to learn 
the importance of nutrition and how it is related to good health. 

Assignment; 

1. Read the references listed below. 
2. Rate your present diet for at least one day. Use the 

"Food Selection Score Card" (See B p. 16). 
3. Answer the questions below and turn in this assignment by 

Referencesz 

B. Peyton, Practical Nutrition, pp 
I. Information Sheet No. 2. 

3-17 

Questions: 

True-False 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "?." 

T F 1. The purpose of food is nourishment for the human body 
and it has very little effect on a person's morale. 

T F 2 Presently much emphasis is placed on the relation of 
one's weight to his height as a means of judging 
nutritional status. 
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T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

rn 

3. Nutritional facts as related to health are changing 
constantly due largely to new discoveries being made. 

4. School lunch programs aro helping to improve the 
rmtrition of many people. 

5. Education concerning nutrition is an accepted function 
of various health agencies/ but very seldom thought of 
as a function of hospitals. 

6. One may often find a nutritional program operating 
in various kinds of larger industries. 

7. Many large companies conduct or sponsor research in 
nutrition; the public seldom benefits from this since 
very little of it is made available to them. 

8. The Food and Nutrition Board was established to advise 
the government on matters of food nutrition. 

9. According to Food# The Yearbook of Agriculture 1959» 
about 25 per cent of our nation""s households have poor 
diets. 

10. 

11. 

F 12. 

T F 13. 

T F 14. 

T F 15 

T F 16 

T F 17. 

T F 18. 

Ascorbic acid-rich fruits are grapefruit and oranges. 

It is generally accepted that one can work and think 
better when enjoying good health. 

Nutrition may be defined as the science of food and 
its relation to health. 

The combination of foods with the indicated number of 
servings (from the "Basic 7 Group") supplies the essential 
nutrients to meet daily requirements. 

"A Daily Food Guide" plan is a more recent guide to 
meal planning than the "Basic 7 Plan." 

X^en using the "Daily Food Guide," one should choose 
at least the minimum number of servings from each 
broad group. . 

Foods chosen to round out the meals (using the "Four 
Group Plan") should be from foods not listed in these 
groups. 

Each individual should attempt to have some meat/ 
poultry/ fish/ eggS/ or milk at each meal. 

Communities have developed in certain areas largely due 
to the settling of people to work the land in order to 
grow the foods needed. 
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T F 19. 

T P 20. 

T F 21. 

T F 22. 

T F 23. 

There hav6 been comparatively few discoveries involving 
minerals and vitamins dutihg the present century. 

Individuals may survive a week or more without food and 
v/ith little or no bodily changes occurring. 

It is true that some individuals who follow poor 
dietary practices may look healthier than those who 
follow prescribed diets. 

Individuals must continually adjust their food habits 
as they grow older since their nutritional needs are 
constantly changing. 

The average life span has increased approximately 20 
years since the beginning of this century. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A person who is in good physical and mental health should have 
a radiant ___̂  and abundant . 

2. An effective measure in the improvement of a child's health is 
the serving of a , in a school 
lunch program, to supplement the home diet. 

3. Nutritional programs in industry have helped to cut doim 
and ^ and generally have increased 

the output of workers. 

4. Guides for various nutrients needed have been set up by a 
board in the United States called the . 

5. In the guide for meal planning, "Basic 7 Food Groups," the 
foods are divided into groups which are in 
food composition and which serve the function 
in the body. 

6. The "Basic 7" was developed to be used as a guide for the 
selection of . foods, 

7. Sugar, cream, salad dressing, starchy foods and rich desserts 
should be used sparingly in the diet because they do not 
always carry added and . 

8. Even though there is an abundant food supply in the U.S., 
surveys show that diets could be improved, particularly by 
including more nutrients such as and 



32 

9. 

10. 

or a A Daily Food Plan requires a 
vegetable at least every other day. 

As early as tiie 18th century scientists were aware of the 
relationship between respiration and the of 
food. 

11. The human body has many and 
devices which aid it in compensating for poor dietary 
practices. 

,̂ a period 
, a period 

12. Poor diets have less effect during 
of slov7 growth, than they do during ^__ 
of rapid growth. 

13. At the present time more and more emplasis, as concerned with 
health/ is being placed on measures and less 
and less on measures. 

14. Individuals who do not eat properly become less active, 
their eyes become , their growth is 
their life is and their muscles tend to 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The American Dietetic Association lists 13 outward signs 
of good nutrition; these are: 

(A) 

(B) 

(C) -

(D) 

( E ) _ 

(F)_ 

(G) 

(H) 

(I) -

( J ) _ 

(K) 

(L) 

(M) 
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2. The three international groups who are interested in nutrition 
are: 

(A)_ 

(B) 

( C ) _ 

3. 

4. 

After the nutritive values are satisfied in the selection of 
foods from the "Basic 7," it may be necessary to provide for 
additional caloric requirement« This may be done by: 

(A) 

(B) 

Nutr ien t s found most f requent ly below the recommended amounts 
a r e : 

(A). 

(B). 

(C). 

(D). 

Diseases rarely seen in this country because people can 
afford good diets are: 

(A). 

(B). 

(C). 

(D). 

(E). 

A food is a substance which meets the following needs of the 
body: 

(A) 

(B). 

(C). 

Eight factors which stand in the way of good nutritional 
practices and food habits are: 

(A). 

(B). 

(C). 

(D). 

(E). 

(F). 

(G). 

(H). 
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Information 
Sheet No. 2 

NUTRITION FOR GOOD HEALTH 

Background 

All human beings have been and still are greatly concerned 
with three basic factors: shelter, clothing and food. People 
in early times obtained their needed nutrition through the 
gathering of wild native foods as they moved from one place to 
another. There is evidence that communities, towns and cities 
have developed due to the settling of people in particular areas 
the purpose of cultivating and working land so as to derive the 
foods needed. 

for 

There were many theories developed in these early days 
as to the values of various food. Some of these have actually 
been recorded in different chapters of the Bible as well as in 
other historical writings. During the eighteenth century, v/hen 
many concepts were changing, scientists began to recognize the 
relationship of the respiration process to the metabolism of 
food. Later a great amount of interest developed in the energy 
or calorie value of foods, especially the carbon-bearing carbo-­
hydrates, fats and proteins. During the first half of this 
century, many discoveries have been made concerning minerals 
and vitamins and their important role in bodily environment. One 
of the chief contributions during this period was a caloric 
requirement chart for different age groups. 

Nutrition, a Concern of All 

Pood does maintain life. A man can live for quite some 
time without food although profound chemical changes occur 
within three days without food. Death is an inevitable result 
of starvation,, and even today it is true that many are dying 
because of starvation. 

Good nutritional status is noted when man benefits from the 
intake of a well-balanced diet. Many of the ailments that befall 
our population, especially the middle-aged as compared to youth, may 
be the ultimate toll being paid for poor diets. The human body has 
many reserves and safety devices, but it cannot stand an indefinite 
amount of abuse. The poorly nourished individual is a focal point 
of infection. Often the effects of a poor diet are not evident. 
It is true that at times individuals, whose diets have been poor, 
look healthier than those who seem to follow good dietary practices. 
This may be due to the fact that some can adjust, temporarily, to 
poor diets and also that all individuals do not have the same 
needs• 

Poor diets definitely have different effects on individuals 
at varying ages. At an age when growth is slow, such as during 
childhood, poor dietary practices have less effect than at ages 
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in which spurts of growth take place, such as during adolescence, 
This indicates that individuals must adjust their food habits as 
they grow older since nutritional needs and food habits do change 
with age. 

Several factors which tend to stand in the way of improving 
nutritional practices and the changing of food habits are the 
following; 

1. Pooc propaganda (fads) 
2. Poverty 
3. Public that is not informed 
4. Prejudices and biases 
5« Public unconcern 
6. Fraudulent practices 
7<, Lack of food legislation 
8. Pood habits of different races 

Progress in Nutrition 

Public health, scientific research and medical care have 
brought dramatic changes and progress in the health of the world's 
people. The increase in longevj ;:y is indicative of this improvement. 
The average life span in 1900 was about 50 years whereas today 
it is approximately 70 years. The control of preventable diseases 
has been one of the most important factors in the progress and 
especially is this true for the young people. Nutrition has 
played a large part in this. More and more attention is put on 
preventative measures and less and less on curative. This has 
brought nutrition to the front as all-important to our civilization. 

Individuals who do not eat properly tend eventually to 
result in the following: 

1. Behavior and personality changes 
2. Deterioration of the muscles 
3. Individual becomes less active 
4. Skin becomes dry and grey 
5. Growth of individual is usually stunted 
6. Eyes and hair usually become dull 
7. Shortened life 
8. Susceptible to illness 
9. A lack of coordination 
10. A loss of radiant health 

J 
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Assignment 
Sheet NO. 3 

Covering 
Units 13-16 

FOOD MISINFORMATION 

There are no magical properties contained in the foods we 
eat. Superstitious beliefs about foods have been handed down 
through the ages, and people tend to hold onto these beliefs and 
to champion them with unreasoning prejudice. Most of the "old 
wives* tales" concerning certain foods and their so-called spe­
cial properties are highly fanciful and generally can be shown to 
be absurd. 

Often due to food faddists, sound and competent advice 
about food has been discredited since the average person seems 
unable to discriminate between those who know what they are talking 
about and those -fho do not. This is especially true during the 
present century with the great increase in advertising. Food 
misinformation not only deprives believers of adequate diets, but 
also encourages the waste of money. 

In this assignment you will become acquainted v/ith fallacies 
about foods and nutrition and will have the opportunity to learn 
the facts concerning these fallacies. 

Assignment; 

1. Read the references listed belov;. 
2. Make a list of any prejudices that you have against the 

eating of certain foods or combinations of foods. Are 
these prejudices warranted in light of the facts? 

3. Make a list of superstitions, prejudices, fads, etc., 
which you find among other people. I-Thich of these have 
some basis in fact and which do not? 

4. Answer the questions below and turn in this assignment 
by . 

References; 

B. Peyton, Practical Nutrition, pp. 135-143. 
D. American Dietetic Association, Food Facts Talk Back, 

pp. 1-32. 

Questions; 

True-False 

Directions; The follov/ing statercnts are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 

T F 1. One reason why food fads and fallacies flourish is that 
many people want them, like them and blindly follow them. 

/ i 
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T P 2, The so-called new "medicine man" often uses the radio 
and television rather than the newspaper largely because 
of legal reasons. 

T P 3. a?he problem with food fads is not that they are harmful, 
but that they are so costly to the individual who 
believes in them. 

T P 4. Taking all factors into consideration/ it is just as 
beneficial to take vegetables in liquid form as it is 
to eat the raw food. 

T F 5. The major claim made for "raw sugar" is the iron content 
which it has. 

T P 6. There are many claims made for blackstrap molasses? 
one statement which is definitely true is that it has 
a high laxative quality. 

It is possible for normal individuals to get an adequate 
supply of needed vitamins from a balanced diet without 
taking vitamin concentrates. 

T P 8. Many of tlte reducing drugs are scientifically unsound 
and potentially dangerous; in fact/ there is no known 
drug which will directly cause weight loss. 

T P 9. One acceptable way to aid reducing is by the use of 
laxatives. 

T P 7. 

T P 10. 

T P 11. 

T P 12 

T P 13 

Due to the tremendous development in science and 
medicine there are very few people who believe in the 
magical properties of food. 

In early days it was believed that the souls of people 
resided in certain foods. 

Besides herbs/ flowers and fruits have also been 
considered to possess various kinds of medicinal powers 

The grinding of flour at home as compared to commercial 
grinding has an advantage in that more food value is 
retained. 

T P 

T P 

T P 

14. 

15. 

16. 

T P 17. 

The use of rice plus a regular diet is considered by 
authorities as a cure for high blood pressure. 

Pinworra is caused by contaminated food and not by the 
eating of raw potatoes as many believe. 

Dry cereals do supply body energy but are not considered 
as more important than cooked cereals. 

Lemon juice added to sugar tends to lower the caloric 
value/ therefore allowing it to be used in a dl:ibetic 
diet. 



mKmim. wmmmmmmmm wmmmmm ojnpi timmim 

I 
4 
1 

t 

1 

I 
« 

1 

i 

38 

T 

T 

T 

T 

F 

P 

F 

F 

18 

19 

20 

21 

T F 22 

T F 23. 

T F 24. 

T F 25. 

T F 26 

T F 27 

It is an accepted fact that the color of the eggshell is 
related to the nutritive value of the egg. 

The practice of eating an egg every day can be harmful 
even to a healthy individual. 

Even under normal circumstances, it is considered 
dangerous to eat when taking sulfa drugs. 

The meat of wild rabbits, which is diseased caused by 
bacterium tularense, may be rendered harmless by thorough 
cooking. 

Gelatin could very easily be used as the sole source 
of protein in the diet. 

We do have foods which are specifically designed to 
build special tissues of the body.* 

It is not too difficult to obtain an adequate supply of 
protein from fruits and vegetables. 

It is true that starvation for a fev/ days has little 
if any effect on the mental activity of an individual. 

Generally, proteins and starches should not be eaten 
together at the same mealo 

Fats from all foods are digested equally v/ell; that 
is, fat from one food is not harder to digest than 
from another. 

T F 28, 

T F 29 

T F 30 

T P 31. 

T F 32. 

Actually, frozen orange juice is very similar to fresh, 
as to nutritive value. 

It is an accepted fact that some foods destrcy body 
tissue. 

One must be very careful in serving certain fruits and 
vegetables since some do cause polio. 

After having opened a can, food should not be left in it as 
this'will*be dangerous'to those v/ho consume the food. 

Less niilk per day is recommended for adults than for 
children. 

T F 33. It is true that boiled milk is more digestible than 
raw milk, 

T F 34. Foods that can be safely eaten separately can also be 
eaters in cosabination without harm. 

T F 35. Water is fattening since two-thirds of the total body 
weight is made up of water. 
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T P 36 

T P 37. 

T P 38. 

The addition of cream changes the stimulating effect of 
coffee. 

Excessive quantities of certain vitamins can be l^rraful* 
especially to young children. 

It is true that fat is the body's way of storing excess 
foods. 

T F 39. The advantage of the three-day prune diet as ccsmpared to 
the banana and skim milk diet is the provision of needed 
vitamins. 

T F 40. There are certain drugs available tl^t do aid a j^rson 
to lose weight. 

T F 41. It is advantageous to use toast in a reducing diet 
because it has fewer calories than bread. 

T F 42. It is as important when you eat foods as ̂ ^at yoe eat 
in attempting to lose weight. 

T F 43. There is no such thing as fattening or non-fattening 
foods. 

T F 44. 

T F 45. 

We now have scientific proof that certain foods taken 
during pregnancy will mark the child. 

Cravings for certain foods indicate a need of these 
foods. 

Completion 

Directions; Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. 

2. 

3. 

4. 

5. 

The main difference between a food fact, a fad and a fallacy 
is that a food fact has some , 
a food fad is like a fashion and will soon be replaced by 
some , a fallacy is one 
handed down from one to another. 

"Live salt#" a food quack's product, is a mixture of 
with ordinary table salt. 

Weight reduction is possible only when the food intake is 
. than the expended. 

Whether one food can be siibstituted for another depends upon 
the similarity in . 

In so-called "de-starched" or "low calorie" potato chips, the 
contributes more calories than the 

does. 
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6. 

7 . 

8 . 

10, 

Both beer ai2d pork l i ve r ccKis>are favoraljly t o protein and 
ca lor ie content* aithougli Iseef l ive r ccsitains sore 
Whereas pork l i ve r contains isore -

The fertility of s o i l affects lx>tli qua l i ty and quanti ty of 
food i;'rodircts# a l t n o a ^ i f affects the laore 
tban it does the -

Vegetable juices and vegetables ts^=^elves are sisiilar in 
nutritive values; tbe issportance of Whole vegetables is that 
tl^y are a of in the diet, 

Extensive corrosion on the inside of cans of certain canned 
&uits or vegetables inŝ arts a taste and 
usually indicates that they hai^ l^en packed for a 
or oDre-

Carbonated be^^rages contain 
o e r CUD. 

to ca lor ies 

11 . Fat famishes a?^rcxi?2ately 
ca lor ies as p ro t e in s . 

t i s e s as many 

12 A safe snd e f f i c i en t d i e t i s fesilt around l i b e r a l assjunts 
of , , , 
ai^ 
and 

and l imited asssonts of 

13. "jaie disadvantage of the e ^ d i e t i s tj^ inadequate provision 
of . 

Mo Itiple-Choi-ce 

Directions; In tbs space at î se left of each stat^Esnt* write 
the letter of the itea ̂ «5ich will provide tl^ correct answer to 
c€S!S>lete the state^nt. 

Profits v̂ aicSi a food quack receives frcs his enterprises 
are (a) csjnsidered average; (B) saali? (C) large; 
(B) enorsous-

2. ÎSse ifeerican Dietetic Association has record^ approxi-*' 
sstely (A) 150; (B) 175; (C) 200? (D) 225 baseless 
food superstitions. 

3. Vitamin preparations (A) cannot; (B) say; CC) often do; 
(D) seldom do take tl^ place of foods. 

4. Of tim following foods, all are high is starch, vary in 
vitasiin and aineral ccmtsnt* but only one contains 
vitamin C; this is (A) ̂ l̂ite ̂ ice; (B) spa^ettl; 
(C) laacaron-i; {D} -^hlts potatoes* 
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6. 

5. Properly cooked meat has more nutritive value when 
prepared (A) rare; (B) medium rare; (C) well done; 
(D) any of the three methods. 

The calorie content of hutter as compared to margarine 
(A) is the same; (B) is higher; (C) is lower; 
(D) always varies. 

7. Homogenized milk (A) is superior to pasteurized milk; 
(B) contains no fat; (C) contains more cream than 
whole milk; (D) is actually whole milk. 

8. Weight for weight/ sugar has (A) less; (B) same; 
(C) more; (D) either less or more caloric value than 
starch. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. "Pseudoscientists" or "food quacks" are a group of people who 
have taken the place of the f03nner "medicine man" and often 
call themselvesr 

(B). 

(C). 

B-Iany current reducing "nostrums" are actually candy and food* 
the ingredients of v^ich arer 

(B). 

(C). 

(D). 

(E), 

(F). 

(G). 

(H). 

3. The chemical names for energy producing foods are: 

(A) (B) (C). 
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Assignment 
Sheet No. 4 

Covering 
Units 17-23 

FUNCTION AND SOURCE OF FOOD I 

The human body's needs can easily be compared with the needs 
of an automobile engine. As the engine can operate for awhile 
without fuel/ repairs, lubrication, etc., so can the body operate 
without the necessary and essential foods; but the lack of them 
will definitely interfere with bodily processes and eventually do 
permanent damage. 

Most of the foods we eat contain a combination of constituents 
necessary and essential for the nourishment of the human body. Each 
one of these furnished by food has a specific contribution to make 
but the use of any one by the body is dependent on a proper 
balance of all the others. No one is more important than any 
other. These constituents, specific substances, chemical units, 
etc., of foods are important to all individuals for health, energy 
and growth. 

In this assignment you will have the opportunity to learn 
the functions and sources of the food components; carbohydrates, 
fats, proteins, vitamins, minerals, water and cellulose. 

Assignment! 

1. Read the references listed below. 
2. Calculate the fuel value (calories) which you consume at 

each meal for a period of time. (See A pp. 4-18; B p. 38) 
3. Answer the questions below and turn in this assignment by 

References; 

A. American Hospital Association, Hospital Food Service 
Manual, pp. 4-18. 

B. Peyton, Practical Nutrition, pp. 18-79. 

Questions: 

True-False 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter"F." 

T F 1. Carbohydrates furnish a supply of energy more quickly 
than either proteins or fats. 

T F 2. Carbohydrate foods make up a larger percentage of 
American diets than diets of Europeans. 
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T F 3. The consumption of sugar in the last three decades has 
decreased considerably. 

T F 4. Sugars depress the appetite and if taken in'large amounts 
are actually detrimental. 

T P 5. Beet sugar has a greater sweetening power than cane 
sugar. 

T F 6. The cooking of foods containing starch does very little 
to aid digestion. 

T F 

T F 

T F 

7. 

8. 

9. 

T F 10, 

Fats give off more heat in the body burning process than 
either carbohydrates or proteins. 

Fat is primarily an energy food. 

The excess consumption of fat may be advantageous or 
not/ depending on the particular individual. 

It is true that there are some foods which are almost 
pure fat. 

T F 11. All fats are solids at room temperature and need to 
be heated in order to convert them into liquids. 

T F 

T F 

T F 

12. 

13. 

14. 

T F 15. 

Butter and lard have better keeping qualities and 
become less rancid than hydrogenated fats. 

The lower the melting temperature of fats, the more 
easily they are digested. 

Lard and most hydrogenated fats have lower smoking 
temperatures than butter and margarine. 

Older people who gain weight easily or who have high 
blood chlorestrol are advised to raise their fat 
consumption. 

T F 16. Margarine is cheaper and contains less food value than 
butter. 

T F 17, A substitute for oils in salad dressings is mineral 
oil/ which is used primarily because it has no caloric 
value o 

T F 18. 

T F 19. 

T F 20. 

For all practical purposes, the composition of proteins 
are the same as fats and carbohydrates. 

The body can actually manufacture some of the amino 
acids needed while others have to be furnished by foods. 

On the average/ fruits, vegetables and cereals contribute 
approximately one-half the daily intake of protein. 
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T F 21. Timing is very important -v̂ sn supplementing certain 
protein foods with other protein foods to secure the 
full value. 

T P 22. We have definite proof that diets too low in protein 
will cause malnutrition. 

T F 23. 

T F 24. 

T F 25. 

T F 26. 

T F 27. 

T F 28. 

T P 

T F 

T F 

T P 

T F 

T F 

T F 

29. 

30. 

31. 

32. 

33. 

T F 34. 

35. 

36. 

An adult needs approximately three tinies as lauch 
protein per pound of body weight as a growing child. 

It is commonly accepted that the requirements of 
protein for one doing muscular work as compared to one 
who is not, is practically the same. 

As compared to protein* carbohydrates are a comparatively 
cheap source of energy. 

It makes a great difference in protein content î êther 
one uses \f̂ ole or skim milk. 

A protein deficiency for a prolonged period of tinje 
will cause a loss of weight* strength and appetite. 

The hody stores excess amino acids from protein in the 
same manner as it stores fats and carl>ohydrates. 

One of the factors which may affect the appetite of 
an individual is being emotionally upset. 

A calorie is the amount of heat required to raise one 
gram of water one degree centigrade. 

It is usually true that foods high in \i?atsr content are 
generally low in fuel value. 

TJhen a person eats the right nuiaber ot' calories to meet 
his energy needs* his weight does not cfhange. 

The most important factor which detenaines the energy 
requirements of an adult above the basal is the ssuscular 
work. 

Experimentation has shown that purified food nutrients 
alone are not sufficient to promote good health, but 
that vitamins are also essential. 

It is generally conceded that most of the vitamins 
have been already isolated. 

Two functions of vitamin A are that it is essential 
to good health in tissues and necessary for fbrriation 
and maintenance of tooth enamel c 
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T F 37. Approximately the same amount of vitamin A is recommended 
for adolescent boys and girls as for normal adults. 

T F 38. A medium sized egg has less vitamin A than one cup of 
milk. 

T F 39, Overdosing with vitamin A may cause serious injury to 
health. 

T F 40. Large amounts of vitamin D are available in a variety of 
different foods. 

T F 41. An overdosage of vitamin D can result in death. 

T F 42. It is highly improbable that one will experience a 
deficiency of vitamin E since it is found in so many 
of the foods we eat. 

T F 43. The need for vitamin C is decreased during the period 
of adolescence. 

T F 44. Citrus fruits are richer in vitamin C, generally, than 
vegetables. 

T F 45 

46 

T F 47 

T F 

T F 

T F 

T F 

T F 

T F 

48, 

49, 

T F 50, 

51. 

52. 

T F 53. 

54. 

55. 

It is recommended that at least one raw food, preferably 
both a green salad and a fresh fruit* should be taken 
daily in meeting vitamin C requirements. 

A food that contains vitamin C very seldom contains 
any appreciable amount of other^vitamins. 

Water-soluble vitamins cannot be stored, therefore, 
a sufficient amount must be supplied daily. 

Pork is a rich source of vitamin B 1' 

A characteristic of both thiamine and riboflavin is 
that they aid in releasing the energy of carbohydrates. 

Minerals, as proteins, help to furnish heat and energy 
as well as to build bones and teeth. 

There are indications that calcium aids in extending 
the life span. 

As compared to adults, growing children need a higher 
percentage of calcium. 

We can assume, if the body has sufficient calcium and 
protein, that the phosphorus will be adequate. 

Beans are considered a good, inexpensive source of iron 

Sodium and potassium influence all types of muscles in 
the body. 
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T F 56. 

T F 57. 

T P 58, 

T F 59 

An excess amount of flourine in water tends.to increase 
tooth decay. 

Due to the acid-base relationship, citrus fruits and 
milk should not be taken at the same meal. 

The body can last only three or four days without 
water, but may go for many weeks without food. 

Although the intake of water should be from 6 to 8 cups, 
none of this should be taken with the meal. 

T P 60. One disadvantage of cellulose is that it absorbs 
water which adds to the bulk of digestive residue 

Completion 

Directions; Fill in the blank(s) in each statement with the 
word(s) required to complete the sentence correctly. 

1. Carbohydrates and fats are composed of 
and -

2. The germ and outer coating of wheat contain valuable 
and which are removed in 

making white flour. 

ES 
3. Not more than 

4. 

5. 

to per cent of the daily calories 
should come from sugar or other sweets. 

Energy is stored in plants in the form of 

Fats should make up at least 
needed calories. 

per cent of the total 

6. Fat acts as v̂  in the intestinal tract in 
the elimination process. 

7. As to fat content, one bacon slice equals 
of butter* or of cream cheese. 

8. The overheating of fats to be consumed causes irritation to 
the •_ of the " and the 

o Margarine is composed chiefly of . 
and must be labeled wi fch the work 

10. Poods contain many different kinds of proteins, each of 
which is made up of . 

11. "Complete" or adequate proteins come largely from 
sources, whereas "incomplete" proteins come largely from 

sources. 
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12. As a protection against infection, protein is essential to 
build _̂_-_ and to form antibodies. 

13. Factors that have a direct influence on the protein needs 
of an individual are and . 

14. The difference between appetite and hunger is that appetite 
is the for food while hunger is the 
for food. 

15. The unit used to measure energy contained in food is the 

16. The Basic 7 Pood Plan contains approximately calories, 
and for an active person it generally varies from to 

calories. 

17. Pat-soluble vitamins may be stored in the body to a greater 
extent than vitamins. 

18. Skin that is and ~s an early indication of 
vitamin A deficiency. 

19. A rich source of vitamin A is the ___^ of animals. 

20. jreen and yellow vegetables are sources of 
which is converted into vitamin A by the body. 

21. Vitamin ^, that is produced in the skin and in some foods 
by the rays of the sun, is called • 

22. Three factors that influence the thiamine needs are 
_^ , and number of 
burned daily. 

23. It is a good practice to save the water in which vegetables 
have been cooked since it is often rich in _«ll_i.L_ 
that are water-soluble. 

24. A disease called results from a deficiency of 
niacin (B complex group vitamin). 

25 c Of the various minerals in the body, is found 
in largest amounts, most of which is contained in the 

and . 

26. The most widely distributed mineral in the body is 

27. Hemoglobin is formed by two minerals, and 
which combine with protein. 

28. The daily requirement of iron for an adult woman is mg. 
which should be increased to mg. during pregnancy. 
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29. Iodine is necessary foir the normal functioning of the 
"" which regulates body processes. 

30. The chief function of water in the body is its usefulness as 

Mu Itiple -Choi ce 

Directions; In the space at the left of each statement> write 
the letter of the item which will provide the correct answer to 
complete the statement. 

1. The major source of calories for all people is 
(A) carbohydrates? (B) fats; (C) proteins; (D) vitamins 

2. Fats are (A) soluble in water; (B) heavier than water; 
(C) lighter than water; (D) none of the above three. 

3. A food considered protein-rich is (A) egg; (B) cooked 
cereal; (C) fish; (D) peanut butter. 

4. The vitamin most essential for bone formation along 
- with calcium and phosphorus is (A) A; (B) B; (C) C; 
(D) D . 

____ 5. The vitamin that has the property necessary for the 
coagulation of blood is (A) A; (B) K; (C) E; (D) D . 

6. Exposure of milk to sunlight causes great loss of 
7itamin (A) A; (B) B^?(C) D; (D) E. 

1. The formation of intercellular substances is a major 
function of vitamin (A) A; (B) B; (C) C; (D) D . 

8. Vitamin C (A) is easily; (B) is not easily; (C) cannot 
be; (D) ic most easily destroyed as compared to the 
other vitamins. 

9. A food not considered rich in vitamin C is (A) shrink; 
(B) enriched bread; (C) ice cream; (D) milk. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Sugars are classified as simple (monosaccharides) and complex 
(disaccarides). Three classifications under each of chese 
respectively are: 

(A). 

(B). 

(C). 

(D). 

(E) -

(F) 
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2, Three food groups which yield calories ares 

(A) (B) (C). 

3. Three general uses of vitamins in the body are: 

(A) _ 
* * - — - - I • i M • 11 " T I I III! I • ! • • I ! • Ill 111 II I II I I I 
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(B). 

(C). M ^ < w j M » — M * ^ * — r w 

Two minerals and one vitamin necessary to prevent rickets 
respectively are: 

(A). (B). (C) . 

5. Cellulose may be found in the following three desirable food 
sources: 

(A). 

(B). 

(C). 

Matching 

Directions; in the left hand column is a list of terms. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the de­
scriptions to the terms by placing the letter of the description 
in the bla^k at the left of the appropriate term. 

Group I 

1• lactose 

sucrose 

3o cellulose 

4. c'holesterol 

amino acids 

6. basal metaboiimm 

7. thiamine 

8o vitamin T\ 

9. calcium 

10 o vitamin C 

A. fatty substance found in blood 

Bo contained in protein 

C. amount of energy necessary to live 

D. prevents scurvy 

S* readily soluble sugar 

P* One of the first vitamins to be 
discovered 

G* gives rigidity to bones 

H. sugar found in milk 

I, vitamin necessary for healthy 
nerves 

Jo indigestible 
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Group II 

1• biotin 

2 . 83^2 -

3. folic acid 

4» choline 

5. pyridoxine (Bg> 

6a pantothenic acid 

7 • para-aminobenzoic 
acid 

ii, rich sources are organ meats 

B. deficiency symptoms of convulsions 

C. rich sources are eggs and milk 

D. member of B complex fcimily 

E . deficiency associated with gray 
hair 

P. name means "widespread" 

G. widely distributed in plant and 
animal tissue — 
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Assignment 
Sheet No. 5 Units 24-29 

FUNCTIO:? A>]D SOURCE OF FOOD II 

I'Thy can you feed yourself and others well just, by depeisding 
on a variety of recommended foods is a question asked Isy tliose 
who are aware of and greatly interested in the function and soarce 
of food- I'/hat is known today about these various foods is of 
immeasurable value to our nation's health. 

All living things need food, from the tiniest siiigjle-celi 
spore to man with his highly complex organism. ISae food â an 
chooses not only supplies his physical but also his emotional 
neads. The foods we eat can be produced plentixuily, kept a long 
time by various methods and transported great distances. ^11 
these factors play a large role in the selection laade Isy the 
consumer/ because it must be remembered that people are not i&orn 
v/ith certain food likes and dislikes, they are developed-
This makes it essential for you* as one engaged in food preparation 
and service work, to know the function and source of the raore 
common foods. 

In this assignment you v/ill have the opportunity to learn 
the functions and sources of various foods norEally oonsossd in 
daily diets» 

Assignment; 

lo Read the reference listed below. 
2. Ansv/er the auestions below and turn in this assiqnssent: 

Reference; 

B. ^„yton. Practical Nutrition^ x>p^ 255-
276-287, 294-300, 302-309, 310-317. 

-261, 264-267* 271-273, 

Questions: 

True-FaIse 

Directions; The following statements are either true or false. 
If the statement is true, drav/ a circle around the letter "^TJ^^ 
If it is false, draw a circle around the letter 'F-" 

T F 1. The sole function of milk in nature is to seri?e as s 
food for the young. 

T F It has actually iDeen found that milk is relatively high 
in vitamin C and iron content. 

T F 3. The breed of cow is one of the factors which determines 
the butterfat content of milk ̂ ŝ ile vitaaain A content 
is determined by the feed given the cow. 

S 
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T ? 4 . Boiled a;^ raw lail^ do ne t 1:3ve a la>:^tive e f f e c t , l3ui 
bo i l ed siir< i s isora constipafclag. 

T F 5 

o . 

^lien on a red^ciog d i e t , i t i s a good prSiCtlcs t o cn t 
dCTft-n on the lailk int3?ie s i nce i t i s considered a 
fattenissg food. 

A cap of f r esh ^^c l e sniik has fewer c a l o r i e s than a 
cao of i c e c r e a s . 

T- F 7 . Cheese t h a t ^ss use i?5 t l i i s country i s s sde ssostly 
f r o s ra«w o i l k . 

T F 3 . Bggs n o t only liave a higts q isa l i ty of p r o t e i n , tRit: a l s o 
say se r^e as a E^at s i sbs t i t t a te . 

T- F S. P r a c t i c a l l y a l l of t l ^ s i s e r a l s and vitasd-ns a r e found 
i n t i ^ voBt of an ecq . 

T F 10, 

^ F 11. 

^ e s i z e of an egg a f f e c t s t he r e t a i l p r i c e mit does 
no t a f f e c t th^ q u a l i t y of the egg . 

l o i ^ r n n t r i t i ^ j ^ valt»e. 

T F 12 . 

1* F 1 3 . 

T F 14. 

a t has ' s a t i e t y isl^se t o ^ ^ i c ^ the saying xt. sti<3ts 
tt^ Txbs~ s^y he appl ied = 

03ie ccgisiiispti^:^ of heef i n t he U.S. i s p r a c t i c a l l y 
equal t o a l l o the r sseats . 

-Sse fet con ten t of a ci2t of ^ a t dBteir^sliiBS the 
p r o t e i a con ten t -

T F 15 . !>'! ver i s no t only a good sosirce of sose s i ne r a l s# b a t 
a l s o of soEss v i t a s i n s -

T F 15. Eves though fish does contain protein it should not 
he used as a seat sisbstituta. 

T W 17. Beef is a isBat. than is lean, bright r ^ and liberally 
garbled with fet. 

T F 18 . 

T F 19. 

S ines laiab i s a tender sseat s sny of t he cats eay be 
cooked r a p i d l y . 

Calf l i v e r i s Eaore expensive than beef l i v e r Es in ly 
rcaisse i t con ta ins laore n u t r i t i v e v a l u e s . 

X F 23. Ta& l i q u i d i n ^^icih tbs: 
he lised-

f i s h has been csnned should no t 
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T F 21. 

T F 22. 

T F 23. 

T F 24 

T F 25. 

The cuts of meat that come from the part of an animal 
receiving the most exeircisa is the least tender. 

In using boneless meats, one pound v/ill yield approxi­
mately tliree to four servings. 

Generally the cheaper grades of meat are just as 
nutritious as the more expensive. 

Among the various kinds of cheese, Cheddar cheese is 
Probably the most v/idely used in tliis country. 

Cottage cheese and cream cheese are very similar in 
nutrient content. 

T F 26. 

T F 27. 

T F 28. 

T F 29-

T F 

T F 

30 

31 

T F 32. 

All cheese products are a good source of calcium. 

It has been shov/n by studies that cheese is much more 
easily digested than meat. 

The consumption of cheese, as other foods, varies 
with different sections and nationalities of this country. 

Cereal, as a source of calories, is decreasing in this 
country. 

I*?hoie-grain bread is a good source of iron. 

Valuable nutrients are lost in the process of milling 
flour but all are replaced through the enrichment 
program (v/hich began and developed during World War II) . 

Enriched flour products are unchanged in flavor when 
compared to whole-grain products. 

T F 33. The keeping qualities of prepared flour mixes have 
been greatly improved by including a substance which 
retards rancidity. 

T F 34. There is a tendency more and more to add nutrients to 
breakfast cereals. 

T F 35 V7e have very few quick-cooking variety cereals. 

T F 36. It is generally true that cooked cereals are higher in 
price than ready-to-serve cereals. 

T F 37- All commercially made white bread today is enriched. 

T F 38. At the present time it is possible to buy a variety 
of fresh fruits the year around. 
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T F 39o Fruits may be considered as a rather high energy foodo 

T F 40. Fresh fruits are very rich in vitamins as v/ell as fat 
content. 

T F 41» Dried peaches, weight for v/eight, as compared to fresh, 
have a greater vitamin A content-

T F 42. Fruit is not too easily digested and, therefore, should 
not have an important place in a patient's diet. 

T F 43o Fruit has laxative qualities. 

T F 44. Apples not only vary in flavor and firmness, but also 
in keeping qualities. 

T F 45. 

T F 46 

T F 

T F 

T F 

T F 

47. 

48, 

49. 

50. 

Bananas should be stored in a cold area such as a 
refrigerator immediately after purchasing. 

Fruits to be placed in the refrigerator should be 
xirashed thoroughly firsts 

In recent years there has been an increase in use of 
frozen foods and especially of frozen fruit juices. 

Due to the concentrated sugar content of dried fruits, 
they are a wholesome substitute for candy for children» 

There is no waste in the use of frozen fruit products, 
which should be considered in computing cost. 

Fruits and vegetables should be purchased by weight 
v^enever possible. 

T F 51. Most of the vegetables contain less than 80 per cent 
v/ater. 

T F 52 Although thin, leafy green vegetables are important 
for roughage, they contain very little vitamin and 
mineral values. 

T F 53. The nutrient content of vegetables such as beets, celery, 
corn or onions is small; their contribution to the diet 
being largely the addition of bulk and flavor. 

T F 54- An advantage of green vegetables is that they retain 
their nutritive content better than other vegetables. 

T F 55. '"Brand" buying of canned vegetables is one of the best 
guides to use. 

T F 56 One can assume that there is little difference in 
nutritive value between fresh, frozen and canned 
vegetables. 
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completion 

Directions: Pill in the blank(s) in each statement with the v7ord(s) 
required to complete the sentence correctly» 

1. The American Medical Association allov/s UoS.P. units 
of to be added per quart of milk since milk 
is an ideal food for dispensing it« 

2. Adults should have at least cups of milk daily, or its 
equivalent as evaporated or dried or cheese. 

3. The rapidity of digestion and absorption of milk depends on 
the fineness of the , 

4. The composition of an egg is approximately 3/4 water, 
protein and fat» 

5. The color of the yolk is determined principally by the type 
of usedo 

6. cTormally grade 
eggs are for table use. 

eggs are used for cooking/ while grade 

7. Meat is not only a valuable source of certain minerals and 
vitamins, but also a complete source of _. 

8« It is recommended that 
included in the daily diet. 

ounces of meat should be 

9. Three factors on which meat is graded are 
and 

10. The UoS. Government grade stamp indicated probably cooking 
and 

11. Indications of high-quality pork are greyish pink to rose 
color and the flesh is and -̂grained. 

12. A term used to include heart, liver, etc., (those that are 
not classed as regular cuts of meat) is 

13. The shrinkage for chickens from live to ready~to-cook weight 
is approximately per cent. 

14. I'Then comparing costs of meat, the lean as well as the amount 
of , and must be taken 
into consideration. 

15. Cheese is actually the 
separated from the . 

of milk which has been 

16. The cheese lowest in caloric content is cheese 

/ 
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17. It is estimated that bread and cereals contrib-jta about 
per cent of total daily protein and calories. 

18. More than Der cent of t>e mineral and per 
cent of the thiamine is lost in 13ie refined white rice 

19, The reason v/inter wheat is better for bread asking than spring 
v/heat is that it contains a higher _̂  content. 

20. The nutritive value of breakfast cereals de?^nd ispon the 
degree of used in preparation and how highly 
the product is . 

21o Fruits are similar to vegetables in that they are an is^ortant 
source of and . 

22c The characteristic flavors of various fruits are due to a 
number of different organic . 

23, Of the two types of orangesr the 
the oranges are seedless 

are juicier wfeile 

24o Fruits should be selected for heaviness as ccMoared to sise* 
as this indicates . 

25. Dried fruits come in or 
jellies and desserts and in 
to be cooked like fresh fruits 

or 
forrs for 

foria 

26. The ________ of vegetables are h i ^ in nutrients; the 
and are high in energy vaine; and 

the shoots and leaves are h i ^ in content. 

27. It is generally assumed that the deeper shade of green or 
yellow in a vegetable, the higher the vitamin value. 

28. Large amounts of vitamin C are lost throu^ improper storage 
and • s especially in the case of cabbage. 

29. One reason for perforated packages, in ̂ »̂ ich vegetables are 
packed, is to prevent __. 

30 c Canned vegetables compare favorably with freshly -cooked if 
the canning is used. 

31. A disadvantage in the use of dried vs^tables for cooking is 
the loss of and vitamins, especially vitaEsin 

i "•, - — 
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Multiple-Choice 

Directions; In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 

1, The content of water in milk is approximately (A) 67; 
(B) 77? (C) 87; (D) 97 per cento 

2, Meat obtained from a young calf is (A) veal; (B) lamb; 
(C) pork; (D) beefo 

3. One and one-half cups of cooked cereal approximates 
(A) one; (B) one and one-half; (C) two; (D) two and 
one-half servings, 

4. Fruits are an important source for vitamin (A) A; 
(B) B; (C) C; (D) D. 

5. Fruit has (A) a high; (B) a low; (C) no; (D) about 
50 per cent water contento 

6. Canned orange drink contains (A) more; (B) same; (C) less; 
(D) no vitamin C as compared to canned citrus fruit 
juice. 

Matching 

Directions; In the left hand column is a list of terms. The right 
hand column contains descriptive phrases or synonymous term.s. Match 
the descriptions to the terms by placing the letter of the de­
scription in the blank at the left of the appropriate term. 

1- homogenized milk 

2. vitamin D milk 

3. fluid skim milk 

4. chocolate milk 

5. concentrated milk 

6. cultured milk 

7o evapora ted mi lk 

8. condensed milk 

9. nonfat dry milk 

10. whole milk powder 

A. removal of two-thirds of water 
content 

B. removal of one-half of water 
content 

C. contains large amount of sugar 

D. buttermilk 

E. size of milk fat globules 
reduced 

F. removal of nearly all fat and 
water 

Go subject to rancidity 

H. fortified with the antirachitic 
vitamin 

lo contains almost no fat 

J. whole or skim milk 
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Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Three important nutrients contributed by milk are: 

(A) (C) 

(B) : 

2o Eggs are selected on the basis of external and internal qualityo 
External quality is determined by: 

4. 

(A). 

(B). 

(C). 

(D). 

Internal quality is detetmined by: 

(A) (C) 

(B) 

3. In the usual sense of the work/ meat includes: 

(A). 

(B). 

(C). 

(D). 

(E). 

Characteristics of good fresh fish are: 

( A ) _ _ 

( B ) _ 

(C) 

5. The general types of cheese are: 

(A) 

(B) 

( C ) _ _ 

6. The term ''grains" includes: 

(E). 

(A). (C). (E). 

(B). (D). -1 niaw 1 
(F). 
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7. The principal parts of a kernel of grain are: 

(A) (B) (C) 

8. Four different flours produced for special purposes are 

(A) (C) 

(B) (D) 

9. Two main reasons for washing fruits after purchasing are 

(A) 

(B). 
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Assignment 
Sheet No. 6 

Covering 
Units 30-34 

ADEQUATE DIETS 

An adequate diet is one that is nutritionally adequate; one 
that provides foods essential for good health. The food supply, 
especially in this country* is such thac everyone should be able 
to obtain a sufficient variety and amount of food to provide 
nutrients recommended for good nutrition. 

The individual preparing to become a food service supervisor 
must have a basic knowledge of food values anc" requirements 
necessary for various age groups. 'Phe supervisor must also know 
basic food patterns and various modification of these to meet 
individual and group needs. 

In this assignment you will have the opportunity to learn 
the basic requirements necessary for nutritional adequacy. 

Assignment; 

1. 
2. 

3. 

Head the references listed belo\7. 
Compare your daily food consumption to the recommended 
basic food pattern for nutritional adequacy* and discuss 
the findings with your coordinator. (See A, pp. 19-23.) 
Answer the questions below and turn in this assignment by 

References: 

A. American Hospital Association* Hospital Food Service 
Manual, pp. 2-3r 19-23; 30-34. 

E. Peyton, Practical Nutrition, pp. 95-134-

Questions; 

True-False 

Directions; The following statements are either true or false 
If the statement is true, draw a circle around the letter "T." 
If it is false'̂  draw a circle around the letter ''F." 

T F 1. One purpose of meal planning is to provide foods 
essential for good nutrition. 

T F 2. For an adequate diet (according to the basic food 
pattern) an individual should have two servings of 
vegetables as well as tv/o servings of fruit. 

T F 3. Skim milk has the same food value as buttermilk. 

1 
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T F 4, Ti'io servings of raeat or meat alternate are recommended 
daily (according to the basic food pattern). 

T F 5. The outer leaves of cahhaae contain less vitamin A 
tha^ the inner leaveso 

T F 6. Cantaloupe and raw pineapple are supplementary sources 
of ascorbic acid but should not be counted as recommejided 
servings of other fruits <, 

T F 7. Jellies and rolls are generally considered as additional 
foods which are used to supplement the Toasic food pattern 
for nutritional adequacy. 

T F 8. The regular or normal hospital diet is actually the 
same as a normal diet for adults. 

T F 

T F 10 

Due to the low fiber and connective tissue content? the 
soft diet is not generally considered adequate. 

Since protein is important^in convalescence, more 
meat than normally required".may be included in the 
soft diet. 

T F 11. It may be assumed that all beverages are alio\7ed in a 
soft diet. 

T F 12. The full liquid, like the regular hospital diet, 
includes the nutrients required for an adequate diet. 

T F 13. Baked custard may be included in a full liquid diet» 

T F 14. Orange juice is included in all four standard hospital 
diets as a breakfast item. 

T F 15 

T F 16 

Some form of milk product is included in all four 
standard hospital diets. 

Studies show that there is a definite relationship 
between a good diet during pregnancy and good physical 
condition of the infant at birth. 

T F 17. It has generally been found that the pregnant woman 
is the best fed member of the family. 

T F 18. The caloric needs are greatest during the early part 
of pregnancy. 

T F 19. There is a continuous protein need during pregnancy, 
not only for the mother but also for the growing fetus 

T F 20. Due to the fact that doctors generally prescribe iron 
salt for expectant mothers, iron-rich foods need not be 
emphasized in the diet. 
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T "^ 21. 

T F 

T F 

T F 

T F 

T F 

It is an erroneous heiler that increasing the ?iursing 
mother's fluid intake '̂i-ill izicresse the i?.ilk supply. 

22 o Foods hi ah in carbohyarates hsvc been found l̂ eneficial 
lis preventing nausea. 

23, ^ e csloric requirements of infants is relatively high 
when compared to the body weight. 

24 

26, 

T F 27. 

în advantage of breast feeding is that it provides 
a safe, suitable m-ilk supply c:f the ri ht temperature 
for the baby, 

Huraan and co&7*s milk are both good sources of protein, 
althoi3gh huisan milk contains a greater amount. 

A bsby's formula should be sterilized after it has 
beeTS pnit, in the bottle and not before.. 

'Bie yolk of an egg is a valuable .addition to the baby's 
diet and is often given when the baby is 3 to 5 months 
old. 

T F 28, Meat, in a baby's diet* is generally started at about 
the sas^ age as strained vagetabies. 

T P 29. TbB recent trend in infant feeding is that of a fixed 
hourly schedule. 

T F 30. The weight of a child may be taken as the reliable 
factor in judging the nutritional status of the child 

T F 31. Lunches between aieals may be desirable for preschool 
children. 

T F 32. Children, one to six, us-̂ ally prefer their food 
separate rather than in conjbination with others, 

T F 33. It is generally considered a good practice to use 
flavored Eiilk to coax a young child to drink milk. 

T F 34. The digestion process is affected by over-fatigue 
and strong emotions. 

T F 35-

T F 36 

Generally the main difference bettveen the diet of a 
young school child and the preschool child is tliat 
of increasing the quantity. 

Eating a scanty breakfast is not too detrinierjtal to 
the school child since he can ?nake up for it easily 
through the other two meals during the day. 

T F 37. During the adolescent period it is perfectly normal for 
the girl to eat more than her mother o 
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F 38* Current fads and styles tend to InfiiaeBt̂ e 
consumsd by the adolescent, girl-

T P 39. 

fo3ds 

Adolescent boys use up more riî trients thai* girls * 
although girls generally do conŝ jine more fat and 
vitamin A, 

T F 40o Adolescent girls have a special n^^Q. fox foods rich 
in protein and iron as 'sv'ell as other î istrlests . 

T P 41. It is currently recognized tliat ntitrition is a li^jor 
factor in determining tsie length of life, 

T F 42« The caloric needs and rate of body metsboiissa iKJtis 
increase for the older age group,. 

P 43, It is recommended that the protein Intake of an ©Mer 
person continue on the same level as that of s yoiaiig 
adulto 

F 44c The vitamin intake of older people shoiaM be on tlae 
same level or above that taken dioring the earlier 
years of life. 

T 

T 

J. «=-^ o Limited income and l i v i n g a lone Ims a g r e a t iisfliaeiscs 
en t he n u t r i t i o n a l h a b i t s of o lde r i>eoz5le« 

T F 46. 

F 47 

It is often desirable to divide the food for a day 
(for older people) into five light meals ratl^r thasi 
three larger ones as this will aid digestiOia-

Older people tend to take liquids ±n cold form ssore 
readily than waria* 

CcdPletion 

Directions; Fill in the blank(s) in each statenent ̂sfith the worSfs) 
required to complete t.he sentence correctly. 

lo The daily dietary n^d of both boys and girls 14 years of age 
is mg= of iron and I.U. of vitamin ̂ . 

One should have at least servings per day of the ''brsad 
and cereal" groups of foc-ds, for nutritional adegaary* (according 
to the basic food patterns). 

3« Tlie recommended amount of milk and mili. products for chlMrsB 
is front to quart per d?y (according to the 
basic food pattern), 

4- Xfhen a substiti jstion of food i s made i n the ineBi3 of a r e g u l a r 
h o s p i t a l d i e t f i t should be made so a s t o maiataiB _ 
va lue , 
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5. Êise sort: d i e t i s a saodification in 
the nonsal d i e t . 

of 

'Bm basic Sood pattern for sort diets recossends __ 
seir̂ ingCs) of eggs and serving (s) of fraii:. 

7» 'Sie diet is served postoperatively 
as a transition diet Ijetŝ en the clear liquid and soft diets 
for patients unable to acco^sj^ate solid foods m 

8« Sie 

9. 

d i e t i s intended for sisort 
duration and often used post«»erat ively for 1 t o 2 days t o 
s?2pply f lu ids t o tbe body. 

Protein needs daring pregnancy sbonld ccos largely frosa 
so^srces. 

12 

Sot only does a quart o f Milk sn^^iy a large calciuia 
per€22nta^ b s t a2.so _______ per cent of d a i l y protein and 

^ r s s a t r i lsof iavin. 

^ ^ iaefe o f i o d i s e during pregnancy say caiise cretinissi* a 
disease o f retarded and 
devels^SEsent i n tfee young. 

h nursing so ther ' s d i e t should include approxisately 
ca lor ies above her norssal needs. 

13. Ssa stomach capacity o f a two-^reek-old baby i s 
or tablespocsisful . 

evinces 

14. Sn Infaist a t b i r t h has e n c ^ ^ of the nmeral* 
t o l a s t Ssr several e ^ t h s * 

15 

13 

Horsally« babies are p 
cG5?"s m . l k , 

on s i^>le fbrssilas ^dzici* include 
and 

or 16. h subst i tute such as 
ssilk i s s o s e t i s s s use& i f the bal^ i s a l l e r g i c t o cow's 
o i l k . 

i 7 - In the preparation of i s f a n t formulas, tJ^ cow's e i l k i s 
d i luted %ith water to r e d u ^ tiae percentage of 
31^ sugar i s added t o r a i s e ths aoount of __________^__ 

18. Qran^ juice# isb.idh i s h igh i n v i t a e i n ^ i s cosnaonly 
gxven as one of the f i r s t si^^l^ssntary fcKSds for infants, 

-S da i l y fcxjd plan for children 
serving (s) o f s^at aisd 

of iii.lk = 

15? to s is 
to 

include 
cuE^ 

20, •a Tfpa A" school 
d e s i r e d t o provide 
^^siid's a e ^ s . 

•€m 1/3 to 
l^ tlis -Sc^^emsent i s 

growing 
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21. For adolescence, oveirweight and underweight are both problems, 
the overweight condition often being due to 
problems. 

22. Two minerals which are apt to be low in the diet of an 
older person are and . 

23. The recommended weekly allowance for older men and women is 
pounds of meat and 

pounds of citrus fruits, using the low-cost plan. 

24. Foods such as cabbage, beans and fried food should generally 
be avoided for older people as they might cause 
disturbances . 

Multiple-Choice 

Directions; In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the sentence. 

1- The following is considered a meat alternate 
(A) lanib; (B) brains? (C) cheese; (D) turkey. 

2. An individual should have (A) 1; (B) 2; (C)3; 
(D) 4 servings of butter or margarine per day for 
nutritional adequacy. 

. 3. An edentulous diet is (A) same as a regular diet; 
(B) designed for those who have trouble chewing; 
(C) one containing no solids? (D) one containing 
only solids. 

A food that should be avoided in a soft diet is 
(a) milk; (B) egg? (C) grapefruit? (D) corn. 

The calcium needs during pregnancy is increased 
about (A) 50? (B) 40; (C) 30? (D) 20 per cent 
above that of normal 

6. The first vitamin given to a baby in concentrate 
form, \iAiether breast or formula fed, is (A) A; 
(B) B; (C) C; (D) D. 

7. Cereals or fruits are usually the first solid 
foods given an infant, at about (A) 2-3; (B) 3-4; 
(C) 4-5; (D) 5-6 months of age. 

4. 

5. 

file:///iAiether
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Listing 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1. The four standard hospital diets are: 

(A) (C) 

(B) ; (D) 

A refusal of food by a young chi ld may be a f i r s t sign of an 
infec t ion; two other factors that may influence a ch i ld ' s 
appetite are: 

(a). (B), 

Conditions common to older people that cause a lowered ability 
to digest* assimilate or eat foods are; 

(A) 

(B) 

(C) ] 

(D) 

(E) 

(P) 
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Assignment 
Sheet No. 7 

Covering 
Units 35-45 

MENU PLANNING 

Meals that are both healthful and attractive do not just 
happen. Good meals need to be carefully planned, A well-planned 
menu not only takes into consideration the essential nutrients 
for various individuals and groups of individuals, but also is 
concerned with planning that has individual appeal. 

Many advantages result from careful menu planning. The 
successful operation of the food service department is largely 
dependent on the factor of skillful menu planning in which the food 
service supervisor plays a major role. Much time and worry is 
avoided by adequate planning which permits one to take advantage 
not only of quantity buying* but also special and seasonal buying. 
It must be remembered that the final stamp of approval or disapproval 
of menu planning rests with the consumer of foods prepared, whether 
they be patients, staff members or general public. 

In this assignment you will have the opportunity to learn 
the importance of menu planning, its relation to diets and its 
relation to the use of basic food patterns or master menus. 
You will also learn terminology helpful to menu planning. 

Assignments 

1. 
2o 

3. 

Read the references listed below. 
Plan or aid in planning a weekly menu for the institution 
in which you are employed. Discuss the planned menu with 
your coordinalor, (See A pp. 19-29; 35-42.) 
Answer the question? below and turn in this assignment by 

References; 

A. 

C. 

Questions: 

American Hospital Association^~H6spitMl Fbod'̂ Sefvlce-l 
Manual, ppr. 1--2? 23-29; 35-42. 
American Home Esbnomics Asso/:iatiioni Handbook of Food 
Preparation^ pp. 16-22j 36-49. 

True-False 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter"F." 

T F 1. In the process of planning menus, the special needs of 
the person being served must be carefully considered. 

T F 2. If interest and variety are desired, potatoes and 
noodles should not be served together. 
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T F 

T F 

The nuniber of food service employees available definitely 
has an effect on menu planning, whereas the aeoont of 
equipment available has very little. 

In menu planning* a basic menu pattern should be 
followed. 

T P 5. The basic menu pattern generally includes a breakdown 
of foods to be. served for each meal, each day of the week, 

T F 6. a?he week's menu should be planned first, after which 
the storeroom should be cheeked for available foods 
and ordering those foods not on hand. 

T F 7. a?he main course (or meat) is often written in the menu 
first, after which vegetables and other appropriate 
foods are added. 

T F 8. It is considered good practice to rotate ̂ ^ekly ssenus 
in order to have like or similar Ssods tm the same days 
of each week. 

T F 

T F 10, 

T F 11. 

The same basic menu could very possibly 1^ served to 
everyone with modifications of the regular hospital 
diet for specially prescribed diets. 

The weekly menu planning sheet generally includes a 
vertical column containing information concerning the 
food pattern for the day's menu. 

When planning meals for children, new foods sbould be 
introduced in combination. 

T F 12. 

T F 13. 

The weekly menu planning sbeet for children is quite 
different than tTva one usually used for ^neral 
hospital use. 

It is generally true that bighly seasoned foods, as well 
as beverages such as tea and coffee, should be avoided 
in children's menus. 

T F 14. 

T F 15 

T F 16, 

One difference between the basic msnn pattern of 10 
to 20-month and 20-month to three-year-old children is 
the inclusion of ice cream in the older children's 
menu. 

The menu of a pre-school child sbould include scms 
foods which require the child to chew. 

When fish are served to pre-scaool children, they need not 
be boneless as in the case of children younger than 
three years of age. 
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T P 17. It is considered good practice to serve large enough 
helpings to children so that they need not ask for 
seconds. 

T P 18. 

T P 19 

T P 20. 

T P 21. 

T P 22. 

T P 23. 

T P 24. 

The soft diet is often recommended for the older 
person who has difficulty in chewing. 

Serving meals on time and providing for individual 
differences are two important suggestions which need 
to "be followed wherî serving'older people, 

Abbreviations should be used whenever possible in the 
construction or the re-working of recipes. 

If specific tests or temperatures are written into a 
recipe/ general tests need not be •'.ncluded. 

The water displacement method may be used when measuring 
fats or oils used as ingredî ents in recipes. 

A one-half teaspoon of powdered foods may be measured 
accurately enough by using a teaspoon. 

The difference between processed butter and other 
butter is that processed butter is made from farm 
butter and rechurned in fresh milk. 

T P 25. A light whipping cream (between 30 and 36 per cent 
milk fat) is classified as "medium cream." 

T P 26. Concentrated milk is classed as evaporated milk. 

T P 27. Frozen egg whites generally have ingredients added to 
improve keeping qualities. 

T P 28. Lard is a fat rendered from the fatty tissue of pork 
and may be light or dark in color. 

T P 29. Margarine is actually butter that has been kneaded by 
machine. 

T P 30, 

T P 31. 

Oils that are edible and commonly used in the American 
home are of vegetable origin. 

One important difference between durum wheat flour 
and buckwheat flour is the percentage of gluten-forming 
proteins. 

T P 32. Soy flour is often used for breadmaking* mainly 
because it has a high protein content. 

T P 33. A characteristic of compressed yeast is that the 
presence of moisture will make it perishable. 
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T F 

T F 

T F 

34. Soft bread crumbs are generally used in coating foods 
for frying. 

35. Refiner's sirup is the "mother liquor" from which raw 
cane sugar has crystallized. 

36w Of the t̂\ro sirups^ honey contains less water content 
than maple sirup. 

The terms"fine granulated" and"extra fine granulated" 
sugar refer to definite particle size. 

Completion 

Directions; Fill in the blank(s) In each statement with the word(s) 
required to complete the sentence correctly. 

T F 37. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

9. 

10. 

11. 

12. 

Interest in meals may be stimulated by providing ones that 
refl<=»ct contrasts in flavor, ,, 
and . 

Of the two meals, dinner and supper, menu planning is often 
more effective if the ̂  _—„»..«..-> meal is planned first; 
this is due mainly because it is more _̂  
to plan this meal. ^ 

The weekly planned menu should be posted in the [ 

The weekly-menu planning sheet usually contains four ~-
horizontal columns which are labeled ' / 

and notes. 

Meals for children should not only provide daily food essentials 
but should also satisfy their . 

The beverage recommended at each meal for children is .,_ . 

Foods for children, 10 to 20 months of age, are essentially 
the same as those included on the diet. 

8. In an effort to stimulate an older person's appetite, 
is often served as the first course. 

The constructing of recipes consists of two major parts-
a list of and the method of 
the product. 

X-flien constructing a recipe the yield should be included, 
giving both the and . of servings 

The basic proportion, for use in menu planning, of tea is 
^ cup. 

The unqualified term "cheese," as used in the United States, 
means , also called American and American 
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13. Frozen blended whole eggs are whole eggs that have been 
fortified with added « 

14. As commonly used# the term "fats" refers to those that are 
at room temperature, v/hile the term "oils" 

refers to those that are at room temperature. 

15. The term refers to fats that have been rendered 
in the process of cooking fe t meats such as bacon, etc. 

16. Unless otherwise stated, the term flour refers to 
flour. 

17. Flour, that may be used for all general cookery purposes, is 
classed as or flour. 

18. A type or class of rice, which is a long, brownish grain and 
has been hulled but not milled, is called rice. 

19. The two forms of tapioca are and 

20. A leavening agent produced in a batter or dough by chemical 
or biological reactions is called 

21. The unqualified term "sugar" refers to refined sucrose which 
has been derived from _^ or 

22. Powdered sugar, which is often used in frosting, usually 
contains a small amount of to prevent caking. 

Multiple'-Choice 

Directions; In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 

1. The menu planning responsibility is usually delegated 
(A) to one person; (B) to a small group of kitchen 
personnel; (C) to two or more administrative staff 
members; (D) is not delegated. 

2. The following is a description of the "action form" 
recipe pattern; (A) economical of space; (B) esp ..:ially 
food for recipes using many ingredients; (C) not economi* 
cal of space; (D) none of the above three. 

3. In the construction of recipes, three tablespoons 
butter plus about seven-eighths cup milk may be 
substituted for (A) 1 cup honey; (B) 1 cup coffee 
crearr (20 per cent); (C) 1 cup heavy cream (40 per 
cent); (D) 1 cup butter. 
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4, Cultured buttermilk ij classed as (A) dry milk; 
(B) evaporated milk; (C) fermented milk; (D) fresh milk. 

5. Fish that are marketed iust as they come from the 
water are called (A) fillets; (B) dressed; (C) drawn; 
(D) whole or round. 

6. Flour to which leavening ingredients and salt have been 
added is (A) whole wheat flour; (B) flour; (C) self-
rising flour; (D) enriched flour. 

7. Corn with the hull and germ removed* left whole^ or 
broken into particles is a corn product called (A) corn 
meal; (B) cornstarch; (C) hominy; (D) corn cereal. 

8. A wheat product which has been prepared from durum 
wheat and designed for making macaroni is called 
(A) wheat germ; (B) semolina; (C) farina; (D) cracked 
wheat. 

9. A chocolate product made from slightly sweetened 
chocolate and often used in baking is (A) semi-sweet 
chocolate; (B) cocoa; (C) chocolate; (D) sweet 
chocolate. 

Listing -

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Five important factors in menu planning are: 

(A) (D) 

(B) (E) 

(C) ' 

2. Advantages of planning menus in advance are 

(A) 

(B). 

(C). 

(D). 

(E). 

(F). 

(G). 
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4. 

The usual procedure in planning and recording r.enus is to 
select: 

(A) 

(C). 

(D). 

(E). 

(G). 

(H). 

(I). 

(J). 

(K). 

(L). 

In the construction of recipes# the three most used forms of 
presenting them are: 

(A). (C). 

Matching 

Directions: In the left-hand column is a list of terms. The 
right-hand column contains descriptive phrases or synonymous 
terms. Match the descriptions to the terms by placing the letter 
of the description in the blank at the left of the appropriate term. 

Group I - Processes 

1. 

2. 

3, 

4. 

5. 

blend 

parboil 

chop 

whip 

simmer 

A. cut into pieces with sharp tool 

B. to cook in oven or oven t;̂ '̂ ^ 
appliance 

C. to sprinkle or coat with flour 

D. brown or cook in small amount 
of fat 

T? to destroy microorganisms 
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is 

6. bake 

7 o render 

8o fricassee 

9 r, saute 

10, mask 

11« broil 

12• dredge 
13. sterilize 

14. baste 

Group II - Baking Utensils 

_ _ _ 1. sauce pot 

"2. french fryer 

3• casserole 

4• kettle 

5• canner 

6, pie pan 

!• measuring cup 

8. double boiler 

9. cake pan 

P. free fat from connective 
tissue at lov7 heat 

Go to beat rapidly to produce 
expansion 

H. to moisten foods while cooking 

!• mix two or more ingredients 
thoroughly 

J. to cook in liquid below 
boiling point 

K. to boil until partially cooked 

L. to cook by braising 

M. to cover completely with 
saucef etc» 

N. to cook by direct heat 

A. large covered cooking utensil 
with side handles and equipped 
with jar holder 

B. covered or uncovered cooking 
utensil with bail handle 

C. round open utensil with flared 
sides 

D. consists of two saucepans, 
each with handle but only one 
lid 

S. measures a capacity of one-
half liquid pint or less 

P. a utensil especially designed 
for baking cake 

G. a covered utensil in which 
food may be baked or served 

H. a covered or uncovered cooking 
utensil equipped with two 
side handles 

I. uncovered! perforated cooking 
utensil with meshed insert 
basket 



mmmmmmmmKmfi^ mmmmmmmmmmmmm^n wmmm 

H: 

Assignment 
Sheet No. 8 

75 

Covering 
Units 46-57 

FOOD PURCIiASING 

The purchasing of food products is generally done either 
by the food service supervisor, the dietitian or a designated 
purchasing agent. The determination of the placing of responsibility 
for purchasing depends largely upon the size of the institution 
as V7ell as the type of institution. 

The importance of methods and procedures of pur chasing 
cannot be overstressed. Raw food alone makes up approximately one-
fourth of the total outlay for the institution; and, therefore, 
efficient procedures in purchasing must be followed. The one who 
is responsible for purchasing must be familiar with writing 
specifications, grading standards current prices, marketing 
procedures, processing procedures, storage of purchased raw food 
and the keeping of necessary records. 

In this assignment you will have the opportunity to learn 
the many responsibilities involved in purchasing food products 
and their storage. 

Assignment; 

1. 
2. 

3. 

Read the references listed below. 
Calculate one week's food requirements (market orders) 
for the institution in which you are employed. Follow 
examples given in references. (See C 7-15; A 44-92) 
Answer the questions below and turn in this assignment by 

References: 

B. 
C. 

Questions 

American Hospital Association^. Hospital Food Service 
Manual*-PP. 43-132. 
Peyton* Practical Nutrition, pp. 148^156. 
American Home Economics Association, Handbook of Food 
Preparation* pp. 7-15,. .55-59. 

True-False 

Directions; The following statements are either true of false o If 
the statement is true^ draw a circle around the letter "T«" If 
it is false, draw a circle around the letter "F." 

T F 1. 

T F 2. 

Yield and price of food must both be considered in 
purchasing, although price is considered more important, 

Criteria for determining the best buy should include 
both the cost per portion and an inspection of quality. 
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T P 

T F 

T F 

3. 

4. 

Generally the person who prepares food purchase orders 
is also hest qualified to specify the unit of purchase 
and weight that produce most economical portion serving 
cost. 

In calculating the food needs for planned menus, the 
first step is to prepare a written list of the standard 
serving portion size for each food. 

It is generally considered the responsibility of the 
dietitian to determine the type and quality of food 
to he used in relation to the menus planned. 

T P 6. Direct buying by the individual who is in charge of 
food service is seldom efficient and economical. 

T 

T 

1 

: T 

1 

: T 
i 

T 

1 

1 

1 

T 

P 

F 

F 

P 

F 

P 

F 

P 

7 . 

a. 

9 . 

10 . 

1 1 . 

1 2 . 

1 3 . 

1 4 . 

T P 15. 

More importance should be placed on unit purchase cost 
than on cost per serving, in making buying decisions. 

X'Jholesale suppliers are a good source for food supplies 
since they carry a variety of food products as well 
as sort, grade, store and deliver their products. 

One important factor in determining the frequency of 
buying is the delivery schedule of the firms. 

Usually only two purchaue orders are made out, one for 
the dealer and one for the accounting department. 

In some institutions the checking of foods received 
is the responsibility of the purchaser. 

T'Jhen food products are received, a responsible individual 
should first sign the receipt after which the delivery 
should be checked for size, count, weight, quality, etc. 

The inspection of meats is always done by. either federal 
or state agencies. 

Meat packers may either use government grading or may 
use their own system. 

The term "finish" as used in connection with meats, 
refers to the general build, shape and contour of the 
carcass. 

T P 16. Processed beef meat products are generally made from 
USDA Good grade. 

T F 17. Almost half of the forequarter of beef is made up into 
chuck (wholesale) cuts. 

T F 18. Commercial grades are very seldom specified for 
institutional use. 
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T F 19, 

T P 20. 

T F 22. 

T P 23. 

T F 24. 

T F 25, 

T F 26. 

T P 27. 

T P 28. 

T F 29. 

T F 30. 

T F 31. 

T P 32. 

T F 33. 

T P 34. 

T F 35. 

The difference in weight is the main basis for dis-" 
tinguishing botv/een veal and calf carcasses. 

The carcass of lamb is equally divided betv/een hind 
saddle and fore jaddle. 

T F 21. The flesh of the best grade of pork is a characteristic 
dark red in color. 

Manufactured meat products are generally not graded, 
and therefore are purchased by brand name only. 

In specifying poultry products, the terms "dressed" 
and "ready-to-cook" may be used interchangeably. 

Federal and/or state inspection is required of all 
poultry products. 

Some discoloration is allowed on the breast and legs 
of chicken for "A" quality. 

"T>«« Cuts and tears are permitted for both "A" and "B 
quality turkeys. 

Dressed chicken is usually packed one dozen to a box 
and, if graded, will indicate weight and quality. 

Turkeys are packaged like chicken,- but may only be 
purchased as ready-to-cook. 

On the average, the weight loss of chickens from live 
to dressed is practically the same as from dressed 
to ready-to-cook. 

The shell color of eggs does not have any effect 
upon the food value of eggs but may have an effect on 
the price. 

Although frozen eggs save labor, they are more 
e:<oensive when compared to equal quantity of fresh eggs 

Fresh milk purchased for institutional use should be 
from an approved dairy and should also be pasteurized. 

Even though dried milk is economical to use in the 
preparation of food, one disadvantage is that it is 
neither graded nor inspected. 

The American Cheddar cheese is a type of cheese which 
is largely used on hospital menus. 

The brand name is often used to indicate the quality 
of both fresh fruits and vegetables. 
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N 

T F 36 

T F 37 

T P 

T F 

T F 

T F 

T F 

T F 

T F 

The recommended standard grade of frozen fruits or 
vegetables is U.S. Grade AA. 

It is not only practical but economical to order and 
purchase canned fruits and vegetables by use of 
specifications. 

T P 38. The use of quality standards for most products is 
optional. 

T F 39. 

T P 40. 

T F 41. 

42. 

43. 

44. 

45. 

Cheese sold in the retail market seldom includes a 
quality rating. 

The quality and weight of eggs are judged together and 
are so indicated on egg cartons. 

The grading of fresh fruits and vegetables has been 
designated primarily for use in the wholesale rather than 
retail outlets. 

The cost of meat inspection, whether federal or state, is 
borne by the packer. 

The purple shield stamped on a carcass by federal graders 
must be removed before using the meat. 

A hardwood floor is the most desirable type for a "dry 
storage room." 

Among other items of storage equipment, a worktable should 
be included in the storeroom. 

T F 46. For the storage of dried fruits the humidity should not be 
more than 45 per cent. 

T F 47. Slime and stickiness is formed on meat that has been stored 
at too low a temperature. 

48. 

49. 

50. 

T F 51. 

T F 52. 

Packaged meat should be unwrapped before placing in the 
refrigerator. 

Paper wrappings should not be removed from fruit for 
refrigeration. 

An indication that bananas have been stored in too cool a 
temperature is the darkening of the skins. 

Sweet as well as white potatoes should be stored at a 
temperature of between 35 to 40 degrees. 

The development of harmful bacteria in foods is prevented 
by freezing. 
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There are fewer laws today concerning food processing and 
sale than during the early part of the nineteenth century. 

All meat in interstate trade must be federally inspected* 
whereas meat sold and consumed within a state does not. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The basic unit on which food orders should be calculated and 
purchases made is the standard 

3. 

Institutional purchasing should be done through competitive 
bidding, therefore, quotations should be secured from at 
least desirable suppliers on large orders. 

In comparing meats to staples, the frequency of buying is 
greater for than for . 

4. Foods such as milk and bread should be purchased by standing 
orders, stating the name of firm, unit of purchase, as well as 

and . 

5. The hindquarter is per cent while the forequarter is 
per cent of a beef carcass 

6. The hind saddle of a veal carcass is made up of the 
and 

7. Cuts of meat made according to buyer specifications are called 
cuts. 

8. The two grades of beef, veal and lamb that are most often 
available in the markets are USDA and USDA 

9. Fish that have the internal organs and scales as well as head, 
tail and fins removed are called I fish. 

10. 

11. 

12. 

13. 

14. 

The grading of oysters and lobsters is according to 

The grading of eggs, by the federal government, for quality, 
is according to and appearance. 

The grading of eggs according to size is based on the 
per dozen. 

The two grades of eggs considered most satisfactory for 
frying are grades and . 

The three kinds of grades of cream, according to fat content, 
are , and ' , or whipping 
cream. 
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15. The classification of cheese intended for use as sandwich 
spread, are the cheese varieties. 

16. 

17. 

18. 

19. 

20. 

21. 

24. 

25. 

26. 

27. 

28. 

Ice cream should contain about per cent butterfat/ 
and should weigh pounds per gallon. 

Not only must the buyer specify good quality fruits and 
vegetables/ but should also check the and 

or count/ as these are important in determining 
expected number of servings. 

The term staples refers to foods that are not readily perishable 
and are kept in ;. . 

U.S. Standards for grades of foods are set up by the U.S. 
Department of _.. 

Large and medium size eggs are commonly found on the market* 
the difference in weight per dozen is ounces. 

The food storage area should be located with special relationship 
to two areas, the and food areas. 

22. Foe's to be stored on the floor level should be placed on 
racks inches above the floor. 

23. Foods/ such as cereals and dried vegetables, should be stored 
in with tight-fitting 
lids. 

The arrangement of foods in the storeroom should be according 
to type of . 

A humidity of from to 
recommended for refrigerated storage. 

per cent is 

The shrinkage of large pieces of meats is about 
per cent per week, whereas it is per cent for 
processed meat. 

Frozen poultry should be stored at a temperature of 
degrees F. or lower. 

The Federal Food and Drug Administration approves and issues 
regulations concerning __.̂  additives in foods. 

Mult.iple-°Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. In buying staple foods, the method of buying often 
considered least efficient is (A) by telephone; (B) through 
salesman; (C) by mail; (D) by visiting the market. 
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2. The meat which has the softest fat with lowest melting 

point is (A) beef; (B) lamb; (C) veal; (D) pork. 

3. The grade of beef which is produced more than any 
other grade is (A) USDA Peime; (B) USDA Choice; 
(C) USDA Good; (D) USDA Commercialo 

4. The grade of veal which has the characteristics of 
smooth exterior fat and large deposits of fat in the 
breast and chest is (A) USDA Prime; (B) USDA Choice; 
(C) USDA Good; (D) other grades. 

5. The grade of lamb which has the characteristics of no 
fat streakings in the inside of the flank muscles, and lean 
that is dark pink is (A) USDA Prime; (B) USDA Choice; 
(C) USDA Good; (D) other grades, 

6. There are usually (A) 2; (B) 4; (C) 6; (D) 8 fish 
steaks to the pound. 

7. The quality grade of eggs 'v̂ hich have the characteristics 
of reasonably firm whites and yolks free from serious 
defects is (A) US AA; (B) US A; (C) US B; (D) US C. 

8. The grade of butter considered satisfactory for use in 
institutions is (A) US Grade AA; (B) US Grade A; 
(C) US Grade B; (D) US Grade C. 

9. The box capacity of citrus fruits packed in California 
is slightly (A) larger; (B) same as; (C) smaller; 
(D) greatly larger than that in Florida. 

10. The temperature in a dry storage room should be 
(A) 90-100; (B) 80-90; (C) 70-80; (D) 60-70 degrees F. 

11. In order to prevent bacterial spoilage of refrigerated 
foods, the temperature, in general, should be kept at 
(A) 20-30; (B) 30-40; (C) 40-50; (D) 50-60 degrees F. 

12. Bulk or brick ice cream should be kept at (A) 2-6; 
(B) 6-10; (C) 10-14; (D) 14-18 degrees F. for ease 
of dipping. 

13. In the purchase and use of various dehydrated food 
products, one must take into consideration the almost 
complete destruction of vitamin (A) A; (B) B; (C) C; 
(D) D. 
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List ing 

Directions: Lis t the itmes called for in each of the following. 
Select your answers careful ly. 

1. The purpose of systematic planning of food orders i s to insures 

(A) : . 

2. 

4. 

(B) 

The type/ kind, amount* etc-# of food purchased depends on the 
following items or factors: 

(A) ^ ^ ; [ 

(B) 

( C ) _ 

( D ) _ 

( E ) _ 

( F ) _ 

( G ) _ 

( H ) _ 

( J ) _ 

(K) 

Types of food purchases are usually broken down into four 
categories/ which are: 

(A). 

(B). 

(C). 

The quotation sheet used for bids should not only group foods 
by type of commodity, but also provide space for indicating. 

(A). 

(B). 

(C). 

(D). 

5. Three factors considered as yardsticks in grading meat are 

(A) (B) (C) 

w 
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6. The term poultry includes: 

(A) ( C ) _ 

The grading of cheese is based on: 

( A ) _ ^ (C) 

(B) ., (D) 

(F). 

(E). 

(F). 

The grades of butter depend on the following quality factors 

(A) (C) 

(D) (B). 

9. Three factors that determine the amount of storage space 
needed for "dry stores" are: 

(A). (B). (C). 

10, The six common ways of preserving food are: 

(A) (C) (E). 

(B) (D) (F). 
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Assignment 
Sheet No. 9 

Covering 
Units 58-69 

PRINCIPLES OP FOOD PREPARATION 

The manner in which food is prepared has a definite effect 
upon the success of a meal and its acceptance by those who consume 
it. A well-organized plan and efficiently arranged facilities make 
food preparation much more enjoyable to both supervisory and kitchen 
personnele 

Good food preparation increases the attractiveness of food, 
conserves nutritive values# increases digestibility/ enhances 
flavor and frees food from injurious organisms and substances. 
Good food preparation is not possible unless sound principles of 
food preparation are observed. 

In this assignment you will have the opportunity to learn the 
importance of planning as it applies to food preparation and the 
various items which must be considered in order that it may be 
done effectively and efficiently. 

-Assignment; 

1. Read the references listed below. 
2. Select one or more recipes and standardize them for use 

in quantity service (See A: pp. 135-37). 
3. Answer the questions below and turn in this assignment by 

References; 

A, American Hospital Association* Hospital Food Service 
Manual* pp* 133-138,. 193-194, 233-236. 

C. American Home Economics Association^ handbook of Food 
Pre Para tion,̂  Pfi.' 1-6, 22. 

Questions; 

True-False 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 

T F 

T P 

T P 

1. Quality food is not only satisfying to the patient, 
but also plays a highly important role in restoring his 
health. 

2. 

3. 

The techniques for good food preparation are the same 
for quantity as for individual or family food preparation. 

The ideal temperature for bacterial growth is room 
temperature. 
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T P 4. 

T F 5. 

T F 10, 

In no area in the institution food department is super­
vision so important as in the kitchen. 

The scale is used to save time and assure greater 
accuracy in determining the needed amount of shredded 
vegetables and other like foods. 

T F 6. Standard recipes give complete directions and thus 
eliminate all guesswork in cooking. 

T F 7. It is not necessary to taste all foods before serving. 

T F 8. Foods need to be checked routinely for appearance, 
temperature and acceptability. 

T F 9. Garnishing food adds color to the food/ which in turn 
improves the appearance and adds interest. 

The preparation area should be located between the 
storage and pre-preparation area. 

T F 11. A partition should be placed between the cooking facilities 
in the kitchen. 

T F 12 

T F 

T F 

T F 

T 

T P 

T 

T 

F 

P 

13. 

14. 

15. 

16. 

17. 

T P 18. 

19. 

20. 

Cooking facilities should be located in the center of 
a kitchen to make it more accessible around which 
employees may work. 

An aisle space of about six to seven feet should be 
between the range and the cook's table in the kitchen. 

As menus become more complex and institutions increase 
in size, less cooking equipment will be needed. 

It is desirable to have the baker's work table with 
bins for flour and sugar near the cook's unit. 

A refrigerator is a desirable piece of equipment in 
the salad preparation area. 

Food served to patients requiring a diabetic diet is 
regarded as more important than the food to other 
patients. 

The elimination of the "special kitchen" to care for 
the preparation of modified diets has resulted. 

The abbreviation for teaspoon is "tsp." 

Cream/ 40 per cent, doubles volume when it is whipped. 

T P 21. The volume measure of one pound of whole milk and dry 
whole milk is practically the same. 
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T P 22. Five to six medium-sized whole bananas weigh one pound. 

T F 23. Coarser grinds of coffee weigh somewhat less than fine 
grinds do for the same volume. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The foremost concern in food preparation should be the develop­
ment of a perfect product? the best in # 
and • 

2. The "watchword" of every kitchen staff member should be 

3. Consideration in developing skilled workers must be given to 
for the job and special attention paid to innate 

, to work dextrously with the hands. 

4. A practice adopted from industry which involves the placing 
of equipment and supplies in a manner so that there will be 
few waste motions on the part of the workers is a well-
planned • 

5. Standardized recipes are particularly important in the pro­
duction of • 

6. Duplicate copies of recipes, which are filed according to 
of foods, should be kept in a file. 

7. VThen planning for the preparation of foods a 
should be prepared and posted a 

day in advance. 

8. Hot foods deteriorate rapidly in — • 

. and 
hot food u n i t s . 

when held for long periods i n 

9. 

10. 

Prepared cold foods should be until served. 

Before serving prepared foods, two qualities that need to be 
checked, are the correct amount of right and 
the proper . 

11. The ice cream scoop may be used to measure and 
and also for measuring ingredients of certain 

and fillings. 

12. Facilities for the pre-preparation of such foods as meat and 
vegetables should be located between the and 

areas. 
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13. The minimum equipment requirements for meSt preparation are a 
and a . 

14. "lib." is an abbreviation which is used in recipes and stands 
for the word • 

15. One gallon equals quarts pints, or 
peck 

16. C o m flour weighs approximately ounces per cup. 

17. In cooking food# a temperature of 75 degrees centigrade is 
equivalent to degrees Fahrenheit. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Patterns of conformity and uniformity in food preparation 
should be follov/ed and insured by the use of: 

(B). 

(C). 

(D). 

Kitchen ^jt>rkers must use all possible precaution to safeguard 
the cleanliness of food and, there fore, should be instructed 
to: 

(C). 

(E). 

(G). 

Responsibilities of a well-trained supervisor in the kitchen are 

(A) 

(C). 
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4. 

7. 

(D). 

(E). 

(F). 

(G), 

Tools for measuring and weighing with which kitchen workers 
should be equipped are: 

(A), 

(B). 

(C). 

(D). 

(E). 

5. Standardized recipes should include the following; 

(A) 

(B). 

(C). 

(D). 

(E). 

(F). 

6. Items that should be included on a work sheet or schedule are; 

(A) ; 

(B) . 

(c). 

(D). 

The minimum equipment requirements for cooking in a small 
institution are: 

(A). 

(B). 

(C). 
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8, The appearance of and added in teases t in food on the cafeteria 
counter is improved by the appropriate use of? 

(A). 

(B). 

(C). 

(E). 

(F). 
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Assignment 
Sheet No. 10 

Covering 
Units 70-76 

PREPARATION OF FOOD; MEAT, POULTRY AND FISH 

The present day modern methods of feeding/ selecting and 
packaging of meats, poultry and fish have been scientifically 
studied and mastered by suppliers throughout the world. This factor, 
along with improved methods of cooking of meats, poultry and fish 
helps to provide prepared foods of high quality and high nutritive 
value. 

The preparation of meats, poultry and fish necessitates one 
to know and follow accepted food preparation practices concerning 
timing and temperature controls and methods of cooking. A knowledge 
of meat, poultry and fish storage and preservation, both before 
and after cooking, is also essential. 

In this assignment you will have an opportunity to learn 
accepted procedures and various methods of food preparation as it 
applies to meats, poultry and fish and methods of caring for add 
storing these foods. 

Assignment; 

1. Read the references listed below. 
2; . In a short paper discuss the various cooking methods 

that are used for the different cuts of meat. 
3. Answer the questions below and turn in this assignment by 

References 

A. 

B. 
C. 

American Hospital Association-; Hospital food .Service 
Manual, pp. 140-155. 
Peyton,-Practical Nutrition̂ - pp. 290-̂ 293'. 
/American Home Economics Association, Handbook of Food 
Preparation, pp.-24-31. 

Questions: 

True-False 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 

T F 1. It is recommended that all meats should be cooked at 
moderate to low temperatures. 

T F 2. Roasts should be carved immediately after removing from 
the oven for best results. 
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T F 

T F 

T F 

T F 

T F 

T F 

4. 

T F 5. 

6. 

7, 

8. 

T F 10. 

T F 11 

T F 12 

Pan or griddle-broiling may be a preferred method over 
the broiling method for thin cuts of meat. 

Meat that is coated with flour, or egg and crumbs will 
require more fat for pan frying than meat that has not 
been coated. 

Meat should be brought to room temperature before 
deep-fat frying. 

Braising and simmering are methods of cooking generally 
used for the more tender cuts of meat. 

Adding water after meat is browned gives more flavor 
to the vegetables that are cooked with the meat, using 
the stewing method of cooking. 

Larger cuts of frozen meats, that need to be defrosted, 
should not be defrosted in water. 

"Dressed weight" means that feathers, head and feet 
are off, and the bird drawn and cleaned ready to cook. 

In most institutional cooking, it is recommended that 
the dressing be baked while stuffed in the bird. 

"Doneness" of a bird, when roasting, may be tested by 
pressing the fleshy part of the drumstick with the 
fingers. 

A "dredging mixture" is a coating used in frying chicken 
which is generally composed of seasoned flour or crumb 
mixture. 

T F 13. 

T F 14. 

Braising or fricasseeing is one of the better methods 
to be used for less tender poultry. 

Fish should be baked in a preheated oven at 350° F. 
for about 20 to 30 minutes. 

T F 15. Fish should be pan-fried rapidly so as to retain the 
desired flavor. 

T F 16. 

T F 17. 

T F 18. 

Meats should be broiled about half of the indicated 
time on one side after which it should be turned and 
broiling completed. 

A 7 1/2 pound smoked picnic shoulder should be cooked 
approximately 1 1/2 to 2 hours. 

The meat thermometer should be inserted in the center 
of a roast so that it rests on the bone for the most 
accurate testing of doneness. 
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T P 19. A pork loin requires a higher temperature (for a well 
done) than a veal loin of same weight and same cooking 
time. 

T P 20. If proper thawing and cooking temperatures are followed, 
very little difference will exist between meat cooked 
from frozen or thawed state. 

The safest temperature for thawing meat is the generally 
accepted refrigerator temperature. 

Packaged meats received in market paper must be re-
wrapped loosely so that a circulation of air will 
partially dry the surface. 

Poultry, generally, need not be thawed completely before 
roasting. 

Meat after thawing should be cooked immediately and 
refrozen only under an emergency. 

Pish, poultry and m.eat may be preserved and flavor 
retained in a variety of ways, of which freezing is 
one of the best. 

More nutrients are lost in cooking by the dry heat 
method than by the moist heat method. 

a?he protein value of meats is not affected by the average 
cooking or processing of it. 

There is less loss of B vitamins in the broiling of 
meats than in braising or stewing meats. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Minimum shrinkage is an important consideration in meat cookery; 
three others are that the finished product should be 

and . • 

T P 23. 

T P 24. 

T P 25. 

T P 26. 

T P 27. 

T P 28. 

2. To make certain that roasts are neither undercooked nor 
overcooked, a should be used. 

3. Meat juices which give it a characteristic flavor are contained 
in the of the meat. 

4. The rack for broiling tender steaks and chops, which are two 
inches thick, should be adjusted about inches below 
the flame. 

Two general methods of cooking fryers and and 
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6. In order to prevent birds from becoming too brov/n durin<; 
roasting, they should be covered with dipped in 
fat or with 

7. All fresh meat to be stored should be placed in the coldest 
part of the refrigerator, at a temperature of to 

Fahrenheit, 

8. Meats to be kept in the freezer should be quickly frozen 
and kept at degrees Fahrenheit or colder. 

9. Increasing the heat near the end of roasting time for 
duckling and goose adds and 
to the skin. 

10. Because of its fish should be wrapped 
completely or placed in a covered container before refrigerating 

11. The principle of the various preservation methods is to 
destroy or inhibit the growth of bacteria so that 
does not occur. 

Multiple-Choice 

Directions; In the space at the left of each statement write the 
letter of the item which will provide the correct answer to complete 
the statement. 

«_____ 1. One of the methods of moist heat cooking meat is 
(A) frying; (B) broiling; (C) braising; (D) roasting. 

2. The total time in minutes for cooking 1" steaks (rare) 
should be (A) 5-10; (B) 10-15; (C) 15-20; (D) 20-25. 

3. The approximate time necessary for broiling large 
broilers is (A) 20; (B) 30; (C) 40; (D) 50 minutes. 

4. Pish fillets should be broiled at moderate heat for 
approximately (A) 2-5; (B) 5-8; (C) 8-11; (D) 11-14 
minutes. 

5. In roasting turkey halves or quarters which are five to 
eight pounds (ready to cook weight) with approximately 
1 to 1 1/2 pounds of stuffing at 325 F.: the cooking 
time should be (A) 3-3 1/2; (B) 3 1/2 - 4; (C) 4 - 4 l/2; 
(D) 4 1/2 - 5 hours. 
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Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Four advantages of cooking meat at a low temperature are: 

(A) ., 

(B) 

(C) 

(D) ' 

3. 

4. 

5. 

ar»^*>in»y««ro.4»w«, w . 
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Four advantages of cookiî g poultry at low temperatures are: 

(A) (C) 

(B)_ (D) 

Cooked fish that is dry and lacks flavor is the result of two 
factors/ which are: 

(A) 

(B). 

Four reasons for cooking meat are: 

(A) (C). 

(B) ' (D) 

Liquid that may be used for braising meat cuts are 

(A) (D) „ 

(B)_^ (E) 

(C) 
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Assignment 
Sheet No. 11 

Covering 
Units 77-82 

PREPARATION OF POOD; MILK, CHEESE AND EGGS 

The inclusion of milk/ cheese, and eggs in food preparation, 
in combination and individually* is increasing in importance and 
use. '.Phese foods not only help in making meals more attractive 
and increase acceptance, but are also high in nutritive value and 
are economical substitutes for other foods normally used in food 
preparation. 

In this assignment you will have the opportunity to learn 
accepted methods and procedures of food preparation as it applies 
to milk, cheese and eggs and the storing of these foods. 

Assignment; 

1. Read the references listed below. 
2. In a short paper, discuss the differences between 

"Evaporated Milk," "Dry Milk Solids" and "Nonfat Dry 
Milk" and list one or two advantages for each. 

3. Answer the questions below and turn in this assignment by 

References 

A. American Hospital Association, Hospital Food Service 
Manual, pp. 156-164 

B. Peyton, Practical Nutrition, pp. 261-264; 266-267; 
274-275. 

Questions; 

True-False 

T F 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter T. 
If it is false, dr=aw a circle around the letter F. 

Eggs may be used in a variety of ways, such as in 
combination with other foods, like cheese, ham, or dried 
beef. 

The major difference between soft and hard cooking of 
eggs in the shell, using the cold water method, is the 
amoynt of time the eggs are allowed to remain in the 
water after the fire has been turned off. 

T P 3. The liquid used for poaching eggs may be either milk 
or water. 

T P 4. It is considered good practice to cook eggs at relatively 
high temperatures. 

T F 2. 
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T F 

T F 

T F 

T F 

6. 

7. 

8. 

T F 9. 

T F 10. 

T F 11. 

T 
1 

T 

T 

T 

T 

F 

F 

F 

F 

F 

1 2 . 

1 3 . 

1 4 . 

1 5 . 

1 6 . 

T F 17 

T P 18. 

T F 20 

T F 21 

A sure indication that separated whites are thoroughly 
beaten is stiffness and dryness. 

Fresh whole eggs removed from the shell may be frozen 
as whole eggs, yolks or whites. 

Frozen eggs should be placed in warm water to thaw. 

One fresh egg is equivalent to two-thirds ounce of 
frozen eggs. 

By weight, fresh eggs are 50 per cent yolk and 50 per 
cent whites. 

Eggs which are either whole or separated may be secured 
in dehydrated form. 

It is very important to remember that in whatever way 
dehydrated eggs are used, they should be cooked at a 
moderate temperature. 

The addition of sugar to egg mixtures aids in the 
prevention of coagulation due to high temperatures. 

Undercooking mixtures that contain eggs results in 
toughening of the egg protein. 

Eggs should be thoroughly washed before putting into 
storage. 

Milk is high in nutritive value, the disadvantage of 
it being that it is hard to digest. 

Foods that have been prepared with milk generally should 
be cooked at low temperatures in order to avoid coagu­
lation of protein. 

At times, flavorings or coloring may be added to milk 
to make it more acceptable. 

A reduction of cost may be realized if whole dry milk 
is used in place of whole fresh milk. 

T F 19. Nonfat dry milk is very seldom used in the preparation 
of foods. 

In the preparation of baked goods, dry milk.is usually 
mixed with the other dry ingredients first and then 
water is added. 

The good flavor of milk can be retained for as long as 
two weeks if it has been pasteurized and properly cared 
for. 
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T F 22. The scum which forms on milk due to cooking cannot be 
eliminated. 

T F 23. Cheese* which is flavorable, is often used in cooking* 
but has a disadvantage in that it lacks nutrients. 

T P 24. Cheese to be used as a topping for foods should be 
applied near the end of the baking time. 

T P 25. A soft v/hite cheese which is mild and may be purchased 
in small or large curds is called "Camembert" cheese. 

T P 26. Processed cheese and cheese foods have higher nutritive 
value and lower moisture content than cheddar cheese. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Basting top of eggs when frying may be done with 

5 

6 

in pan or by adding small amounts of 
pan tightly. 

and covering 

2. The basic causes which make eggs tough and less palatable are 
long cooking and . 

3. Ten fresh eggs are equivalent to 
yolks and ounces of whites. 

ounces of frozen 

4. Replacing water in dried-egg powder is called 
dried eggs. 

Hot liquids or mixtures should be added showly to the beaten 
eggs in order to prevent . 

Evaporated milk may be used the same as whole fresh milk by 
adding an equal quantity of . 

The and have been removed from whole 
milk in the preparation of nonfat dry milk. 

8. Milk that has been exposed to sunlight for a relatively short 
time develops "sunlight" flavor with a loss of and 

9. A means whereby scorching may be eliminated is the use of a 

10. 

11. 

Cheese is less expensive than and also may be used as a 
substitute for in food preparation. 

In cooking cheese, a layer of 
be applied to protect the cheese from direct heat. 

may 
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12. A hard cheese which has a mild to sharp flavor and may be used 
in baked dishes is the cheese. 

13. 

14. 

Semi-hard brick cheese is _____^ 
used with crackers or î ruit pie or in 

in color and may be 

Cheese should be stored in a refrigerator and may be placed 
in a special container to protect it from absorbing 

15. When including cheese in food preparation* it will blend much 
more easily with other ingredients if or . 
through a coarse seive«= 

Multiple-Choice 

Directions; In the space at the left of each statement* write the 
letter of the item which will provide the correct ans^rer to complete 
the statement. 

_____ 1. To increase the volume of eggs and hasten beating* they 
should be removed from the refrigerator (A) 1/4; 
(B) 1/2; (C) 3/4; (D) 1 hour before using. 

2. The best temperature for storing eggs and retaining 
their quality is (A) 15-25; (B) 25-35; (C) 35-45; 
(D) 45-55 degrees with a humidity of 85 per cent. 

3. Milk that is used in cooking is (A) seldom; (B) always; 
(C) never; (D) often boiled. 

4. Because cheese contains a great amount of protein and 
tends to toughen* it should be cooked at (A) very high" 
(B) high; (C) medium; (D) low temperatures. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. The basic ways of preparing eggs are: 

(A) : (C) 

(D) 

(B) (E) 

(G). 
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2. Eggs serve in one or more of the following ways, when used as an 
ingredient of a recipe. 

(A)_ 

(B) 

(C) 

(D)_ 

(F). 

(G). 

(H). 

3. Three methods of preserving eggs besides refrigeration are: 

(A) (B) (C) 

Four precautions or principles well to remember for keeping milk 
at its best are to keep it: 

(B) 

(C). 

Milk may be boiled for the following reasons 

(A) (B) 
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Assignment 
Sheet No. 12 

Covering 
Units 83-89 

PREPARATION OF FOOD: VEGETABLES, FRUITS, AND SALADS 

Vegetables, fruits and salads are not only high in nutritive 
values, but also contribute much to the attractiveness and acceptance 
appeal of the meal. These foods may be prepared in a variety of 
ways but great care must be taken so as not to destroy their food 
value. The storage of these foods, both before and after preparation, 
also requires special attention of the food service supervisor. 

In this assignment you will have the opportunity to learn 
the various accepted methods of vegetable, fruit and salad preparation 
and the necessary precautions that need to be observed. 

Assignment; 

1. 
2. 

3. 

References: 

Read the references listed below. 
From your observation of various institutions which 
do quantity serving, discuss in a one-page paper 
methods used to increase salad "sales appeal." 
Answer the questions below and turn in this assignment by 

B* 
C. 

Questions; 

American Hospital Association,' Hospital Food Service ' 
Manual, pp. 165-175. 
Peyton, Practical Nutrition, ppl 316*̂ 320?* 308-309^ • 
American Itome Economics Association, Handbook of Food 
Preparation^ pp. 23-24. 

True-False 

Directions; The following, statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 

T F 1. Some nutritive values of vegetables are destroyed in the 
process of cooking. 

T F 2. The length of time between cooking and serving vegetables 
has a definite effect on the retention of minerals and 
vitamins. 

T F 3 

T F 4, 

Even though leafy vegetables have become wilted, they 
still retain most of their nutritive value. 

The washing of vegetables is essential and may be done 
either before or after paring, scraping or shelling. 
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T F 5, Care must be taken when paring or scraping various 

vegetables since valuable nutrients be jus t beneath the 
skin. 

T P 

T P 7. 

T P 8. 

The cooking of vegetables actually improves their flavor 
and palatability. 

The use of a pressure cooker helps to retain nutrients 
in the vegetable but the cooking time is generally 
longer than other methods. 

The flavor of vegetables is improved by boiling in a 
closed kettle. 

T F 9. Freshly washed greens require no additional water for 
boiling and should be cooked quickly for best quality. 

T F 10. Eggplant and tomatoes may be either broiled or pan 
fried. 

T F 11. Long soaking of vegetables results in a loss of minerals 
and vitamins. 

T F 12 

T F 13. 

T F 14. 

T F 

T P 

15 o 

16. 

T F 17. 

T F 19. 

T F 20. 

T F 21. 

It makes little difference whether vegetables are placed 
in the water before or after it starts to boil, on the 
amount of nutrients they retain. 

As long as vegetables are kept warm after preparation 
there is little loss of food value. 

Vegetables should be removed immediately from the steam 
kettle when cooking time lias expired to prevent further 
cooking. 

The overcooking of vegetables causes loss of color. 

Soda should never be used in the cooking of fresh 
vegetables. 

Cooking green vegetables in a minimum amount of water 
generally aids in color retention but causes loss of 
nutrients• 

T F 18. The pigment of yellow vegetables compared to green is 
more stable as to acid and heat. 

The red pigment in red vegetables is soluble in water 
and is greatly affected by acids and alkali. 

All vegetables should be cooked only until tender. 

The cooking of strong-flavored vegetables in a covered 
container actually makes them more difficult to digest 
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T P 22. 

T F 23. 

T P 24. 

T P 25. 

T P 26. 

T P 27. 

T P 28. 

T P 29. 

T P 30. 

T P 31. 

T P 32. 

T P 33. 

Cooking rules are generally quite different for cooking 
frozen vegetables as compared to fresh. 

Generally the cooking rules for canned vegetables follow 
those of fresh vegetables. 

Not only are fruits# in many instances# more attractive 
when served raw, but their nutritive values are higher 
than when cooked. 

Many fruits may be cooked in the same way as vegetables. 

The cooking of dried fruits should never be done in the 
same water in which they were soaked. 

Salads are desirable because they are attractive and 
contain refreshing flavors, but have the disadvantage of 
low nutritive value. 

A salad is at its best when served immediately after 
preparation. 

Crispness, color and balance in salad preparation are 
very important factors to consider. 

The body of the salad is selected on the basis of the 
place it occupies on the menu. 

The main purposes of garnishes are to flavor and to 
increase palatability of salads. 

In the preparation of mixed vegetable salads, one should 
never combine raw and cooked vegetables. 

Molded salads are often used to add variety to the main 
course of the meal. 

T P 34. For best results head lettuce should be placed in a 
refrigerator for several hours after washing and before 
using. 

T P 35. Cut celery and carrots are kept fresh in a similar 
manner. 

T P 36. 

T P 37. 

T P 38. 

Gelatin salads will have better consistency if they are 
made a day previous to serving. 

The dressing for a salad may be combined just before 
or during the serving of the salad. 

An excellent method to use of making salads in large 
quantities is the assembly line method. 

k • 
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completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. One reason for cooking vegetables is to improve the texture; 
two other reasons aire to soften the and to increase 

2. The selection of uniform size and regualr shape vegetables 
will cook more ' 

3. The lack of freshness of green.leafy vegetables results in 
loss of 

4. Vegetables should be covered during storage to keep the loss 
of ] to a minimum. 

5. The addition of eithier sugar or salt to corn before cooking 
will cause the corn to .. 

6. A vegetable which has been baked in its skin retains practically 
all of its content and flavor. 

7. Generally* vegetables need not be thawed before cooking/ with 
the exception of which needs to be . 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

thawed completely. 

The addition of at the beginning of the cooking 
process aids fruit to retain its shape. 

Two general classifications of salads are according to their 
.____ on the menu and by the basic . 

A salad green which is most often used as the base for the 
salad is • 

In the preparation of main course salads, materials are often 
arranged at different levels to avoid a appearance. 

A salad which is used as a main dish should contain food that 
is rich in . 

One essential piece of equipment/ especially necessary for 
quantity salad preparation, is the 

The skins of tomatoes are more easily removed if they are fir^t 
placed in v/ater and then plunged into water. 

Salad ingredients should not only be planned for nutritive 
values/ but also for / / 
and texture contrast. 
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Mu 1 tiPle-Choi ce 

Directions; In the space at the left of each statement/ write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The most common method of cooking vegetables is (A) pan 
frying; (B) broiling; (C) boiling; (D) baking. 

2. During the cooking'time, vegetables should (A) never; 
(B) seldom; (C) frequently; (D) constantly be stirred. 

3. Generally* green vegetables can be held at serving 
temperature without loss of color or flavor for about 
(A) 5-15; (B) 15-25; (C) 25-35; (D) 35-45 minutes, 

4. Pressure in the pressure saucepan should be reduced by 
placing it under (A) cold water; (B) hot water; 
(C) warm water; (D) either of above three ways. 

5. Frozen fruits in the carton usually take about (A) 1-2; 
(B) 2-3; (C) 3-4; (D) 4-5 hours to thaw. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Methods commonly used for cooking various vegetables are: 

( A ) _ _ _ (D) 

(B) (E) " 

(C)^ 

2. Each of the green, yellow* red and white vegetables contains 
pigments which are respectively: 

(A). 

(B). 

(C). 

(D). 

3. Some fruits when cut discolor quickly; this may be prevented 
by covering them with: 

(A). 

(B) 

(C). 

4. All salads consist of four parts which are: 

(A) (C) 

(B) (D) 
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5 . a?hree basic salad dressings a re : 

(A) ( C ) _ _ 

(B) 

6. Various kinds of salads which help to balance the food value 
of the menu are: 

(A) 

(B) 

(D) 

(E) 

(C) 



iMiieiiiiiiiiiiiiiii^^ mmmmmmmmmmmm wmm 

106 

Assignment 
Sheet No. 13 

Covering 
Units 90-96 

PREPARATION OP FOODS: DESSERTS, BEVERAGES 
AND APPETIZERS 

The ingredients for desserts, beverages and appetizers 
need to be carefully selected and the foods properly prepared as 
they can be the most colorful and most appetizing entries on the 
menu. One probably has no wider choice of methods of preparation 
as in these foods. The food supervisor will want to especially 
make use of the many variations which are possible/ but should 
always remember to maintain a well-balanced meal. 

In this assignment you will have the opportunity to learn 
the importance and place which desserts/ beverages and appetizers 
have on the menu and also various methods which may be used in 
their preparation. 

Assignment; 

1. Read the references listed below. 
2; Select four fruit desserts and explain several variations 

in the preparation of each. (Prom your readings or 
observations.) 

3. Answer the questions below and turn in your assignment 
by . 

References; 

Ao American Hospital Association/ Hospital Food Service 
Manual, pp. 139; 180-188. 

B. Peyton/ Practical Nutrition, pp. 268-270. 

Questions; 

True-False 

Directions; The following statements are either true or false. 
If the statement is true/ draw a circle around the letter "Te" 
If it is false/ draw a circle around the letter "P." 

T P 1. Beverages are not only a source of nourishment/ but 
also provide the fluid needs of the body. 

T P 2. Black coffee has very little caloric value. 

T P 3. Instant coffee is considered to be more stimulating 
than standard coffee. 

T P 4. Coffee substitutes have a stimulating effect similar 
to standard coffee. 

T P 5. Tea/ as such/ has no food value. 
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T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

P 

P 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

T F 6. One difference between tea and coffee is that tea has 
no stimulating effect. 

T F 7. The strength of tea depends upon the length of time 
which it is steeped. 

Cocoa is only mildly stimulating. 

Three teaspoons of cocoa and one teaspoon of fat are 
equal to one square of chocolate. 

In preparing cocoa# the powder should be mixed with 
milk and heated for a short time before adding water. 

Sweetened carbonated beverages contain no nutritive 
value aside from the added sugar. 

It is very possible that some carbonated beverages may 
cause damage to the enamel of the teeth. 

One reason for using appetizers is to add variety in 
food preparation. 

T P 14. Fruit cocktail/ as an appetizer/ should be served 
very sweet in an effort to bring out the individual 
flavor of the fruits. 

T P 15. Fruit juices make excellent appetizers, but should very 
seldom if ever be used in combination. 

T P 16. Tomato juice is high in nutritive value/ but is very 
seldom used as an appetizer. 

T P 17. Beef or chicken broth is often added to cream soups to 
make up an appetizer. 

T P 18. Characteristics of a perfect cake are that the crust is 
golden brown/ thin and crisp. 

T P 19. Cookies baked in a pan which is too deep will cause 
them to be burned on top. 

T P 20. Flour should be packed slightly when measuring/ whereas 
bro\̂ ni sugar should not. 

T P 21. One indication of a good piecrust is one that is rich 
and flaky. 

T P 22. For quantity pastry making/ dough should be used as 
soon as possible after it has been prepared. 

T P 23. Fruits are often served in combination for dessert. 

T P 24. Sliced apples* pears and peaches have a tendency to 
discolor, but there is no way to avoid this. 
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T F 25. 

T F 

T F 

26. 

27. 

T F 

T F 

T F 

T F 

T F 

28o 

29. 

30. 

31. 

32. 

Oranges for slicing shoytld he peeled deep enough to 
remove the white' membranes. 

The red varieties of rhubarb to be used as dessert 
should be peeled for best results. 

Raspberries and blackberries should be washed, then 
placed in a covered container and stored at room 
temperature until use. 

Canned fruits should be chilled before serving as a 
dessert. 

All dry fruits, used as desserts, need to be soaked 
before cooking. 

Frozen fruits are quick-frozen with sugar and, therefore, 
none should be added before serving. 

After frozen fruits have been thawed, they may be 
served with no further preparation. 

Egg-and-milk desserts are more expensive as compared 
to other kinds. 

T F 33. Of the various desserts, frozen desserts have the most 
universal acceptance. 

Completion 

Directions; Fill in the blank(s) in each statement wiin the word(s) 
required to complete the sentence correctly. 

1. 

2. 

3. 

4. 

The roasting of coffee beans develops volatile oils which in 
turn give and to coffee. 

Coffee stimulates, raises blood pressure and tends to prevent 
fatigue; this is due to a substance in coffee called ^ 

Coffee which has been ground should be kept in a tightly 
covared container and stored in a .!_ place. 

The making of good coffee greatly depends on the use cf 
_______________̂  utensils. 

5. Too great an extraction of tannin from tea results in a 

6. 

7. 

8, 

Chocolate contains a stimulant called 

Some carbonated beverages are undesirable for children 
because they contain 

Synthetic fruit-flavored soft drinks are essentially _ 
solution. ••cw mmimmm»K»f 
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9. 

10. 

Lemon syrup is often added to fruit siich as pear and apple 
slices/ used as appetizers* to prevent . 

In the use of chicken soups as appetizers, the quantity of 
chicken stock should be quarts to a four- or 
five-pound fowl. 

11. A 

19. 

20. 

21. 

dessert is recommended if the meal is light/ 
dessert should be served with a 

while baking; 

whereas a 
heavy meal. 

12. If the pan is too small/ the cake may 
if the pan is too large/ the result will be a 
cake with a texture. 

13. Butter and shortening to be used as an ingredient in a cake 
should be warmed to degrees to give it better 
texture. 

14. Pouring a thick liquid such as syrup from a spoon or cup is 
made easier if the utensils are • 

15. Beating a cake .mixturertoo .2.01̂ 9'causes it to have ..̂̂  
holes and texture. 

16. Cooky pans should be placed in the oven so as to allow for 
free of . 

17. Pie dough that is stidky and hard to. roll-isrcaosed^by too 
" water/ whereas dough that is crumbly and 

hard to roll is caused by too water. 

18. In preparing baked piecrusts/ a fork is used to prick the 
pastry thoroughly then chilldd before baking to prevent 

One reason for not adding sugar at the beginning of cooking 
dried fruits is that it interferes with the 
of by the fruit. 

Costs may be reduced in the preparation of egg-and-milk 
desserts by substituting . 

or 
for fluid milk and 
for fresh eggs. 

or 

One reason why fresh pineapple is not used in gelatin 
desserts is that it will prevent gelatin 
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Multi^ple-Choice 

Directions; In the space at the left of each statement* write the 
letter of the item which will provide the correct answer to 
complete the statement. 

1. The type of coffee grind purchased depends largely 
upon the (A) cost; (B) menu planned; (C) method of 
preparation; (D) type oZ service. 

2. "Breakfast cocoa*" by government regulations* must 
contain at least (A) 16; (B) 18; (C) 20; (D) 22 per 
cent fat. 

3. Unsifted flour measures (A) same as; (B) less than; 
(C) 1/3 more than; (D) 2/3 more than sifted flour. 

4. Commercially prepared ice cream mixes should contain 
a minimum of (A) 10; (B) 12; (C) 14; (D) 16 per cent 
milk fat by weight. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The bitter flavor of coffee is due to: 

(A). 

(B). 

2. Three different classes of tea are: 

(A). (B). (C). 

3. Desserts are chosen for the following reasons: 

(A) 

(B). 

(C). 

4. Two ways to tell if a cake is done are; 

(A)_ 

(B). 

5. A heavy syrup used to glaze apples is made of: 

(A) (B) ( c ; _ 
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6. Two methods of cooking dried fruits are: 

(A) (B) 

7. Three methods of preparing gelatin d-̂ j.̂ serts to make them more 
appealing are: 

(B). 

-. (c). 
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Assignment 
Sheet No. 14 

Covering 
Units 97-103 

PREPARATION OF FOODS: SANDVJICHES, BREADS AND CEREALS 

As in other types of food preparation, tlie selection of 
ingredients for sandwiches and breads, and the selection of 
cereals must be done carefully; also the accepted preparation 
procedures should be followed for good results. Since breads 
and cereals are quite common and are placed on the menu at least 
once daily, they should be given special consideration in ô rer-all 
food preparation. Sandwiches, too, are included on the menu 
especially for luncheon or supper serving and prove popular if 
not used excessively. 

In this assignment you will have the opportunity to learn 
the various methods of cooking and preparing sandwiches, breads 
and cereals and their proper place on the menu. 

Assignment; 

1. Read the references listed below. 
2. Select ten ready-to-eat cereals, state their source and 

how they are processed from raw material to finished 
product. (See A, pp. 190-191) 

3. In a one-page paper* compare hot cereals to ready-to-
eat cereals, indicating advantages and disadvantages of 
each. 

4. Answer the questions below and turn in this assignment by 

References; 

A* American Hospital Association, Hospital Food Service 
Manual, pp. 175-179; 188-192. 

B* Peyton, Practical Nutrition, p. 301. 
C. Atterican Home Economics Association, Handbook of Food 

Preparation# p. 30. 

Questions; 

grue-'False 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false* draw a circle around the letter "F." 

T F 1. The cooking of cereals causes them to decrease in bulk. 

T F 2. Cereal to be cooked should be placed in a pan of cool 
water and then brought to a boil with constant stirring. 

T F 3. For best results, cereals should be stored in a cool 
dry place. 

1 
I 
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T P 4- Whole wheat breads are more susceptible to mold than 
other breads. 

T F 

T F 

T P 

T P 

T P 

T P 

T F 

T P 

T P 

5. 

6. 

7. 

Standardized recipes can generally be secured from 
distributors of yeast and shortening products. 

Tested or standardized recipes need not be followed for 
quantity baking of breads. 

The ingredients of baked goods, handled at room 
temperature/ are highly susceptible to bacterial 
growth o 

Cooked cereals which contain disodium phosphate are 
primarily designed for low-sodium diets. 

The stirring of cereal while it is cooking will help 
prevent it from sticking. 

A coarse grain/ loose texture bread/ is most desirable 
for sandwiches. 

Salad dressings are often used to add color to sandwich 
fillings. 

For more efficiency in quantity sandwich making, the 
assembly line method should be used. 

Sandwich fillings should always be kept refrigerated 
when not in use. 

A high heat should be used to brown both sides of the 
sandwich/ if it is to be made on a grill. 

A toasted ham and cheese sandwich should be broiled 
until the cheese puffs. 

Rolled sandwiches should be prepared juct prior to 
serving. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s> 
required to complete the sentence correctly. 

1. Cereals are not only cooked to render starch more easily 
digested but also to improve the and soften 
the „. 

2. Cereal grains, while cooking/ stick to the utensil and burn 
easily ;this can be avoided with the use of a . 

8. 

9. 

10. 

11. 

12. 

13. 

T P 14 

T P 15 

T P 16 

3. Warm weather makes the storage of cereals difficult due to 
insects such as • 
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4. Standardized recipes for breads generally give measures both 
of ,̂,_____ and , . 

and 5. Cereal thickens as it cooks, due to 
in size. 

6. 

7. 

8. 

9. 

Cereals which have been processed so that they may be cooked 
in a few minutes are called . 

The proper term for rolled oats is . 

By weight. ounce(s) of dry v/eight cereal to be cooked 
will yield slightly more than one serving. 

The acceptable weight for one serving of most ready-to-eat 
cereal is ounce (s) and for volume from to 

cup, 

10. For sandwich making, the 
are desirable. 

or loaves 

11. Butter should not be melted for spreading but rather should 
^e _____̂  or 

12. A thin layer of spread on both slices of 
bread will prevent moist sandwich filling from soaking the 
bread• 

13. A should be used for measuring out and placing 
sandwich filling on the bread. 

Multiple«-Choice 

Directions; In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 

1. Bread, to be storeS, should be (A) warm? (B) hot? 
(C) slightly cool? (D) completely cool. 

2. The baking time and oven temperature ^f corn bread is 
most nearly the same as (A) muffins; (B) biscuits; 
(C) yeast bread? (D) cream puffs. 

3. "Old-fashioned" cooking of rolled oats, per pound, in 
a double boiler, for 20-30 minutes, should be done in 
(A) 1 1/3? (B) 2 1/3? (C) 3 1/3; (D) 4 1/3 quarts of 
water. 

4. Salt should be added to the water, in which cereal is 
to be cooked, (A) before? (B) after? (C) during; 
(D) before or after the cereal is added. 
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5. A Pullman loaf of about 2 pounds will provide for 
approximately (A) 10; (B) 20? (C) 30; (D) 40 slices. 

6e A pound of butter which has been whipped will spread 
about (A) 100? (B) 80? (C) 60? (D) 40 slices of bread. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Different types of cereals absorb varying amounts of water? 
this depends on: 

( A ) _ 

2. 

(B). 

(C). 

There are five generic types of breakfast cereals that require 
cooking? they are: 

(A) 

(B) 

(C) 

(E). 

3. There are 15 generic name descriptions for ready-to-eat 
cereals, which are: 

(A). 

(B). 

(C). 

(D). 

(E). 

(F). 

(G). 

(H). 

(I). 

(J). 

(K). 

(L). 

(M). 

(N). 

(O). 

a 
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4. Generally/ sandwiches may be served in the following ways 

(A) 

(B). 

(C). 

(D). 

5. Three important uses of salad dressing in sandwich fillings are; 

U ) _ (C) ^ 

(B) 

6. Tools generally considered necessary for making sandwiches are 

<A) ( D ) _ 

^^y ^ (E) 

(C) 
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Assignment Covering 
Sheex: No. 15 Units 104-115 

SERVING a?HE FOOD 

The manner in which a meal is served is of great concern to 
the patient or customer. Excellent food preparation of high 
quality accomplishes little-if the food service has not also 
been carried out v/ith ex'reme care. The ease and efficiency in 
which serving the food is carr:Led out is dependent on :nany 
factors/ some of the most important being he method of food 
distribution and the available physical facilities. 

Many institutions have a double problem concerning food 
service in that they not only serve resident patients and other 
institutional personnel, but also serve customers who do not dine 
regularly at the insitution. This problem demands an organization 
which is well planned as to the physical layout of equipment and 
the efficient handling of the type of food service in use. 

In this assignment you will have -an opportunity to become 
familiar v/ith the various methods and types of organizations 
concerned with the serving of food. 

Assignment; 

1. Read the reference listed below, 
2. Write a two-page paper on the relative advantages and 

disadvantages of various types of patient tray service 
in use. Use examples, for illustration, from experiences 
in institutional food service you are nov/ having, 

3. Answer the questions below and turn in this assignment by 

Reference: 

A. American Hospital Association, Hospital Food Service 
Manual, pp. 195-209; 225-231; 237-241. 

Questions 

True-Fa It 3 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 

T P 1. Centralized patient tray service refers to the type of 
service where food is sent in bulk to serving pantries 
and distributed on small tray carts. 

T F 2. Heated lowerators are considered essential in the 
patient tray service area. 

i 
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T P 3. 

T P 

T P 

T F 

T P 

T P 

T P 

4. 

5. 

6. 

7. 

8. 

The food preparation summary sheet should provide 
space for indicating both hot and cold foods to be 
prepared. 

Diagrams of accepted patient tray set-ups should be 
posted in the serving units. 

A napkin is generally not included in the patient tray 
set-up. 

It is a recommended and accepted practice to serve 
a greater quantity of cream on the patient's tray than 
will be needed for coffee. 

The plates in which hot foods are placed on a patient's 
tray should be preheated and covered. 

Cooperation with the nursing department is essential 
for efficient patient food service. 

The only difference between food service for the general 
patient and isolated patient is that the service articles 
are sterilized. 

The cafeteria service in an institution may be of either 
a pay or non-pay type. 

The cafeteria serving facilities are often adjacent 
to -the dining room whereas the waitress serving facilities 
are often in the preparation area. 

Hot foods should always precede cold foods in cafeteria 
service. 

It is improper for the counter worker to offer 
suggestions to customers in the cafeteria. 

The waitress should serve the appetizer from tlie left. 

The trend for including a snack bar in the planning of 
institutional service is declining. 

There is a trend for providing meals as part of the 
employee's salary. 

The operation of a pay cafeteria is usually on an 
all-cash basis. 

T P 18. A food requisition sheet for the pay cafeteria should 
include space for entering the quantity, item, unit 
cost and total cost of foods. 

T P 19. Such foods, as mashed potatoes# should be served with 
an ice cream scoop to aid in portion control. 

i T 

i 

i 
1 
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1 T 
1 

1 

T 
i 
1 
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p 

p 

p 

p 

10. 

1 1 . 

12 . 

13 . 

14 . 

15 . 

16. 

17. 
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It is generally assumed that there is a relation betv/een 
the dietary department layotit and quality and cost of 
food prepared and served. 

Although employees v/orking in well-equipped dietary 
units perform tasks more efficiently(, they still fatigue 
as readily as in ill-equipped units» 

The. • materials that are used in the construction of 
walls and floors have an effect on the efficiency of 
food service. 

T F 23. One of the important steps in planning or improving the 
food service department is the collection and evaluation 
of structural materials. 

T F 

T 

T F 

T F 

T F 

T P 

T P 

'V 

24. 

25. 

26. 

27. 

T F 28. 

29. 

30. 

31. 

32. 

T P 33. 

T P 34. 

The preparation of a food service flow chart is essential 
in the planning or improving of food service. 

Trays are often transported by subveyor* ̂ -umbwaitar/ 
or tray trucks in centralized service. 

Tray trucks which contain heated ovens are generally 
kept at a temperature of 130 to 140 degrees P. 

Tray trucks are usually designed for either hot food 
delivery or cold food delivery, seldom is a truck 
designed to handle both. 

An advantage of centralized tray service as compared to 
decentralized is that the completed trays are transported 
a relatively short distance. 

A greater uniformity of service is obtained by use of 
the centralized tray service organization. 

The tray assembly unit/ in centralized tray service, 
should be In close proximity to transportation facilities. 

An electric plate on the counter, in centralized tray 
service, is considered an advantage. 

Pantries for use in decentralized tray service should 
not be located on floors one directly above the other, 
as this will reduce efficiency. 

It is advantageous to have thf dining room for the 
cafeteria so located that guests can return soiled 
trays to the dishwashing unit. 

A grill and hot plate are desirable pieces of equipment 
for cafeteria service• 
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T F 35 

T F 36 

A dispenser for milk^ with measuring dial* is considered 
an important piece of equipment in cafeteria service 
although it is rather uneconomical to use. 

Pood trucks used for cafeteria service should be of 
open-type construction. 

Completion 

Directions; Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

le In an effort to get the ideal "home-cooked" meal in instutitionS/ 
a minimum time lapse must be achieved between 
and ____^^^ . 

2. 

4o 

5. 

6. 

Smaller institutions use the type of patient 
tray service. 

The coffee service, cold-food unit and hot-food unit/ for 
patient service,, are generally arranged in the following 
sequence for tray service: ^ 

and, last, the 

The type of institutional service most often used for staff 
personnel and guests is service. 

The principal difference between cafeteria or waitress service 
concerning facilities is the of equipment. 

A good guide for waitresses to follow is that all foods 
except ^ should be served and removed from the 
left. 

7. The snack bar supplements the cafeteria and provides food 
for those who want a or 

8. Control concerning value of meals in a non-pay cafeteria 
is usually accomplished through a registrar or by use of 

9. 

10. 

11. 

12, 

A Ileal census, in a non-pay cafeteria* is obtained from 
or from the signed register. 

When planning a food department, the first step is to define 
in writing the and of the service. 

For a 100-bed hospital* an area of 
recommended for the dietary department, 

square feet is 

The maximum txme between patient tray assembly and service, 
when using unheated trucks for deliverv is _ _ _ _ _ _ „ _ _ _ 
minutes. " ~~" 
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13. In a decentralized service/ the time between the assembly of 
the tray and service should be from seconds to ,̂ 
minutes. 

14. The serving area of the cafeteria should be about one-fifth 
to the size of the dining room. 

3. 

Multiple-Choice 

Directions; In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 

1. A food preparation summary sheet usually does not 
include the following: (A) hot foods; (B) cold foods? 
(C) coffee service? (D) number of servings. 

2. The suggested arrangement for a breakfast tray for 
patients# places the creamer in the (A) center; 
(B) lower left corner; (C) upper right corner; 
(D) lower right corner of the tray. 

The vegetable dish on a dinner tray for patients 
should be placed in the (A) lower center; (B) upper 
center? (C) right center; (D) left center of the tray. 

• 

4. The salad plate, on the supper tray for patients, 
should be placed in the (A) upper right; (B) lower 
right; (C) upper left; (D) lower left corner of the 
tray-

5. For waitress service, foods should be arranged so that 
they can be picked up in the following order. (A) coI<S 
foods, hot foods, hot beverages; (B) hot foods, cold 
foods, hot beverages; {C} hot beverages, cold foods, 
not foods; (D) cold foods, hot beverages, hot foods. 

6. A duty not considered that of a cafeteria-counter 
worker is (A) make coffee? (B) put away utensils 
used for serving; (C) replace food as needed; 
(D) clean tables in dining room. 

7. The bread and butter plate, for dining service, is 
placed in the (A) lower left? (B) upper left? 
(C) lower right; (D) upper right of the place setting. 

8. A number 16 scoop is equiv^^^^nt to a (A) 1-cup; 
(B) 3/4-cup? (C) 1/2-cdp? (D) 1/4-cup size ladle. 
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9. Elevators for transporting food trucks in decentralized 
service should open up# on each floor, (A) adjacent 
to the serving kitchen; (B) in front of the serving 
kitchen; (C) in the serving kitchen; (D) as far 
away from serving kitchen as possible. 

10. T'Jhenever possible, the cafeteria should be adjacent to 
the (A) kitchen; (B) v/ashing area; (C) receiving area; 
(D) none of these. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The three types of organization concerning patient tray services 
are: 

(A). 

(B). 

(C). 

Arrange the following units from A to G in the sequence which 
they should be located in the dietary department (dishwashing, 
receiving, pre-preparation, serving, storage, disposal, 
preparation) • 

(A). 

(B). 

(C). 

(E). 

(F). 

(G). 

The type of food distribution and service used in an institution 
will affect the following four items: 

(A). 

(B). 

(C). 

4. Space necessary for a cafeteria may be determined through an 
analysis of: 

(A) 

(B) 

(C) 

(D) 
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Covering 
Units 116-128 

COST CONTROL AMD FOOD SERVICE RECORDS 

A problem which often arises in institutions that serve 
meals is the conflict that exists between the dietitian department 
and the accounting office. This conflict is due largely to a 
misunderstanding and can be resolved if carefully handled. 

It is very iir5)ortant for the food service supervisor to have 
a knowledge of the various kinds of records kept in the dietary 
department and the relation of these records to the over-all 
accounting set-up of the institution. Accurate accounting records 
must be kept for the purpose of determining costs and in con­
trolling these costs so as to aid in a more efficient operation 
of the institution. 

In this assignment you will have an opportunity to become 
familiar with the accepted accounting procedures used in institutions 
serving meals and the relation of these procedures to the efficient 
operation of the institution. 

Assicfnroenfc: 

1. 
2. 

3. 

Reference; 

Read the reference listed below. 
For the institution in which you work# calculate or 
help to calculate the monthly cost of raw food consumed 
and the raw food cost per meal served per month. Do 
this for several months and compare results. (See A, 
pp. 263-264.) 
Answer the questions below and turn in this assignment by 

A, American Hospital Association, Hospital Food Service 
Manuals pp. 261-296. 

Questions s 

True-False 

Directions; The following statements are either true or false. 
If the statement is true, draw a circle around the letter '*T." 
If it is false, draw a circle around the letter "F." 

T F 1. 

T F 2. 

Cost accounting is actually a management control 
device which is of interest and importance both to 
institutional administrators and dietitians. 

One of the major purposes of food cost accounting is 
that it is a method for controlling storeroom stock 
and minimizes over- and under-buying. 
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T F 3. Generally speaking, a system of cost accounting adapted 
to one institution will be applicable to other insti­
tutions . 

T F 4. A knowledge of the number of meals served is essential 
to figure raw food costs per meal per month. 

T P 5. A cumulative total of meals served from day to day 
is generally kept on a meal census report. 

T P 6. Invoices are considered very important for calculating 
raw food costs, 

T F 7. An inventory of the storeroom taken less than once 
each year, is sufficient for aiding in calculating 
raw food costs. 

T F 

T F 

8. a?here is an indication that detailed cost records 
cause tlie administration of the dietary department 
to operate on an uneconomical basis. 

9. 

T 

T 

T 

T 

F 

F 

F 

F 

1 0 . 

1 1 . 

1 2 . 

1 3 . 

T F 14. 

T F 15 

T P 16. 

T F 17. 

T P 18. 

As the institution becomes larger, management becomes 
less dependent on costs as a measure of dietary 
department efficiency. 

The dietitian is the one responsible for meal census, 
daily food report, etc., for her department. 

The purchase order authorizes the vendor to deliver 
merchandise according to specifications. 

Telephoning orders for staples rather than written 
orders is accepted practice for large institutions. 

One difference between a purchase order and quPtation 
sheet is that the quotation sheet has more than one 
vendor's name on it. 

The procedure which a receiving clerk of staple goods 
should follow is to sign the delivery slips after which 
the goods should be checked for quality, omissions, etc. 

A very important reason for promptness in completing 
records of purchases is to secure allowed cash discounts. 

A separate daily expense sheet is used for each day on 
wh'icTji" deliveries are made. 

It is highly advisable to have as many purchases as 
possible issued directly to the kitchen rather than 
the roundabout way from vendor to storeroom to kitchen. 

A perpetual inventory card includes space for entering 
the requisition number. 
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T F 19. A perpetual inventory record is recommended for both 
staple and perishable foods. 

T F 20. 

T F 21. 

T F 24. 

T F 25. 

T F 26. 

T 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

F 

2 7 . 

2 8 . 

2 9 . 

3 0 , 

3 1 . 

3 2 . 

3 3 . 

T F 34. 

An up-to-date unit price on the perpetual inventory 
record may be determined in several different ways. 

The daily cost of food issued from the storeroom may 
be secured from the amount column of the requisitions 

T F 22. Some institutions classify foods by type of food 
commodity/ for reporting costs. 

T F 23. A major limitation of food cost control is the inability 
to compare quantity and cost of foods to nutritional 
adequacy. 

The monthly report of the dietary department contains 
only two major iterns/ that of raw food costs and 
adjusted inventories. 

In case the actual count does not agree with the 
perpetual inventory, the actual count is written in red 
on the inventory card. 

The accounting department is usually responsible for 
keeping accurate time for each employee, whereas the 
dietary department is responsible for entering the 
rate of pay and amount earned for each pay period. 

The cost of wages of employees who work in several 
different areas should be prorated to these areas. 

The maintenance and repair of equipment in the dietary 
department are generally not included in the operating 
expense of the department. 

The total costs of each of the four expense classifica­
tions are included in the dietary department monthly 
cost report. 

The previous month's costs of each classification of 
expense is necessary for comparative purposes. 

It is not essential for dietary personnel to know 
accounting and statistical terms since the use of 
these is the responsibility of the accounting office. 

Comparing meal costs is easily done for hospitals 
because they all use a uniform meal tickejt. 

The meal count should not include infant formulas. 

The expenses for special functions as well as those 
incurred by pay cafeterias should be kept in the same 
group of accounts and considered as dietry expense. 
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T F 3 5 . 

T F 3 6 . 

T F 3 7 . 

T F 38, 

T F 39 

Amounts paid to outside firms for repairs of dietary-
equipment should be charged to the institution's 
general maintenance fund. 

V7ages of part-time dietary department workers should 
not be included in the same expense account as the 
regular employees. 

The classification of expenses "other operating expense" 
refers to items such as paper goods,'* office supplies and 
replacement of minor equipment. 

Stock in the storeroom should be classified into 
groups of similar items under which the food items 
should be listed alphabetically. 

It is considered' a good practice to mark the price of 
each food item as it is placed on the shelf of the 
storeroom. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Cost accounting serves as an-' ai^ iĴ  preventing irregularities 
in purchasing, , and dispensing 
supplies. 

2. The cost in the dietary department which is most significant 
is the cost of per meal per month. 

3. An accounting of the number of meals served daily should be 
kept in the . or department. 

4. The total raw food purchases must be adjusted to 
the cost of items actually rather than items 
received * 

5. Accounting procedures to be used should be worked out by a 
person familiar with dietary department organization and with 
the cooperation of the ] office. 

6. The meal census form should be designed and set up by 
.. of meals served. 

7. Types of order suggested to use for the food department are 
orders for staple foods and 

sheets for perishable foods. 

8. Usually the original copy of the quotation sheet is placed 
in the of fi ce of the . 
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9. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

In case a question arises concerning the quality of any goods 
received/ the receiving clerk should notify either the 

or 

10. The feed ledger is arranged alphabetically by 
name, whereas the daily expense sheets are filed by 

The monthly consumption card is filed by name of 

An authorization for the storekeeper to issue foods is 
provided by a written record called a . 

Such foods as coffee, sugar and cereal are usually placed 
under the broad heading of for reporting of 
cost purposes. 

In large institutions, it is the responsibility of the. 
— - office for the preparation of the final monthly 
report. 

When taking monthly inventories of stored food products, 
the unit price is taken from the 

and copied on the inventory sheets. 

The value of food on hand at the end of the month is the 
sum of totals of the inventory and the 

inventory• 

sheet is set up for each employee's salary 
deductions and amount paid. 

The overhead costs are usually allocated by the 
office at a flat rate determined by cost studies. 

The monthly dietary department cost report is prepared to 
show an of total costs and costs. 

Utility expenses such as gas and light used in the dietary 
department are generally charged to the of 

account or in some cases is subclassified and 
charged to the dietary department. 

The first step to take in the arrangement of stock in the 
storeroom is to make a count and record all 

on hand. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to 
complete the statement. 

1. A good food cost accounting method is one which provides 
information desired by management and one which is 
(A) complex and inexpensive; (B) simple and expensive; 
(C) complex and expensive; (D) simple and inexpensive. 
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2. The following item is not on a purchase order: (A) name 
of vendor; (B) standard portion for serving; (C) quantity 
and description of food; (D) terms of payment. 

3. A storekeeper for perishable foods checks goods 
received against tlie (A) purchase order? (B) requisition 
sheet; (C) quotation sheet; (D) vendor's catalog. 

4. The following item is not on a daily expense sheet: 
(A) name of vendor; (B) date; (C) distribution of 
purchases; (D) type of delivery. 

5. The food ledger sheet does not contain the following 
item: (A) name of vendor; (B) distribution of food; 
(C) amount of invoice; (D) month's total. 

6. The purchase record card does not include (A) percentage 
of discounts received; (B) amount of invoice; (C) order 
number; (D) quantity ordered. 

7. The requisitions properly filled out are, at the end 
of the day, taken to the office of the (A) accounting; 
(B) supervisors; (C) dietary; (D) storeroom department. 

8. The figure entered in the column marked "food to 
storeroom" in record of daily cost of raw food per 
meal served is secured from the (A) purchase order; 
(B) daily expense sheet; (C) requisition sheet; 
(D) perpetual inventory. 

9. The figure for "number of meals served today" column 
in the record of daily cost of raw food per meal 
served is secured from the (A) storeroom issue sheet; 
(B) perpetual inventory; (C) daily meal census; 
(D) none of the above three. 

10. The comparative statement of budget and actual costs 
does not include the item of (A) total number of meals 
served; (B) unit cost and expenses; (C) total cost for 
previous months; (D)'total budget and actual costs. 

11. Foodstuff received as donations or grown by the 
institution should be charged to the dietary department 
(A) at; (B) above; (C) below; (D) at or below fair 
market value. 

12. The following is not considered a duty of the storeroom 
worker: (A) assist with inventories; (B) verify 
quantities received; (C) deliver commodities to 
kitchen; (D) purchase needed food commodities. 
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13o Hot chocolate powder is included under the following 
classification - food Stores index - (AJ condiments, 
seasonings, spices; (B) fountain and ice cream supplies; 
(C) beverages, milk products, mineral waters; (D) sugar, 
syrups, candy» 

14. Sage is included under the follovr'ng classification -
food stores index - (A) condiments, seasonings, 
spices; (B) fountain and ice cream supplies; 
(C) beverages, milk products, mineral waters; 
(D) sugar, syrups, candy. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully 

1. I- suggested cost accounting plan provides information concerning 
daily food cost per meal and the monthly dietary department 
costs under which are included four major items? they are: 

(A) 

(B) 

(C) 

(D) 

2. Staple food invoices are generally recorded in three places: 

(A) . 

(B) 

(C) 

3o A set of three cards should be maintained for each item stocked, 
as a perpetual inventory record of storeroom stock: 

(A) (C).̂  

(B) 

4o Information necessary to be included on eac?i requis i t ion i s : 

(A) (D) 

(B) ( E ) _ 

( C ) _ _ - (P) 
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5. 

6. 

In some institutions a comparison is desired of quantities of 
food purchased with recommended quantities of food to buy 
for nutritionally adequate diets which are classified in 
eleven groups: 

(A). 

(B). 

(C). 

(D). 

(E). 

(F). 

(G). 

(H). 

(I). 

(J). 

The following items are usually recorded on the monthly 
inventory sheet: 

(A). 

(B). 

(C). 

(2). 

(P). 

(G). 

(H) 

The count for the meal census usually comes from three sources* 
which are: 

(A) 

(B) 

(C) 
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Assignment 
Sheet No, 17 

Covering 
Units 129-140 

SANITATION, SAFETY Am CARE 0? EQUIPMENT 

The role of the food service supervisor* in cooperation with 
the dietitian* is of ever-increasing importance with reference to 
the responsibility for the instruction in sanitation and the safe 
use and care of dietary equipment» The dietary department* as a 
whole, must he ever mindful of the health and v/elfare of those 
whom they serve» 

The supervisor should have a thorough understanding and 
knowledge of accepted equipment installation procedures, selection 
of quality products and their preparation, safe working procedures^ 
sanitary food handling techniques and other like items of concern 
to the food service area. The safe and efficient operation of the 
dietary department depends to a large extent on the skill and 
supervisory ability of the food ser\?ice supervisor o 

In this assignment you will have the opportunity to become 
acquainted with and gain an understanding of accepted sanitation 
policies and procedures, and the selection, care and safe use of 
food service equipment. 

Assignment; 

1. Read the references listed below. 
2. Use the sanitation check list on A pp- 222-223, or one 

furnished by the institution, and make a complete check 
of the dietary (food area) department. Discuss results 
with the coordinator= 

3. Answer the questions below and turn in this assignment by 

References: 

Ac American Hospital Association, Hospital Food Service 
Manual, pp. 210-224; 243-249. 

B. Peyton, Practical Nutrition, pp. 144-147. 

Questions: 

True-False 

Directions; The following statements are either true or false. 
If the statement if true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "P." 

T 1. 

T P 2. 

The proper cleaning and maintenance of food service 
equipment will lengthen its life. 

Often some of the routine inspection is assigned to the 
maintenance department. 
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T F 

T P 

T F 

? 

T P 

T F 

T F 

T P 

T P 

3, 

4, 

One advantage of an equipment inventory is that the 
amount lost, brol̂ en end o-a hand can easii-v be determined 

It is a good policy to clean a range while still warm as 
this permits faster cleaningc 

After cleaning, and not in use, the deep-fat fryer 
should be covered. 

T P 6o Baking soda is effective in removing discoloration on 
coffee urnSo 

T P 7o Toasters should be wiped at least once a week with a 
coarse wet clothe 

T F 8« Dishwashing machines should be thoroughly cleaned after 
each washing period. 

T F 9. VTe may assume that adequate lighting is important in 
institutional sanitation. 

T F 10<» It is best to locate employee washing facilities as 
far away from the food preparation area as possible. 

T P 11. The control of insects and rodents not only should, but 
must be carried out* 

T P 12 

13. 

T F 14. 

15. 

16. 

17 c 

18, 

19 

Food employees must be instructed that harmful bacteria 
do essist, although not seen,- and that sanitation practices 
must be developed to eliminate themo 

Rinse time in machine dishwashing should be a minumum of 
20 seconds. 

The temperature of the water for both manual and 
machine dishwashing should be about the same» 

Chlorinf^ is not effective for • bactericidal treatment if 
the utensils are not thoroughly cleaned» 

A detergent-sanitizer has been found very effective 
for the job of sanitizing. 

The posting of safety materials and signs is considered 
one e f fective means of gaining employee awareness to 
safety hazards» 

It is true that dull knives are more dangerous than 
sharp onesc 

Cleaning equipment should not be stored in the kitchen 
or cafeteria areas« 

T F 20. ApproKimately four square feet per person should be 
allowed for lockers and rest rooms.. 
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Office space for the dietitian is preferably located in 
the patient area. 

The most satisfactory flooaring for the food preparation 
area is of the hard surface flooring type» 

The intensity of lighting recommended for working 
surfaces in tiie food area is 50 footcandles-

•T F 24 o 

? F 25 o 

T F 26. 

T F 27. 

T F 283 

Ease of operation is one important factor in the selection 
of a particular piece of equipment.. 

Equipment cost is reduced and flexibility gained by 
purchasing uniform equipment» 

very little of the equipment used in the food area is 
mobile, nor does it have a dual purpose. 

\TaQTi considering desirable changes ;r one important 
aspect to consider is the relation of working conditions 
to employee turnovero 

Food poisoning is not on3,y promptly evident? but the 
severity has a relation to "^Q amount of the food 
consumed. 

T F 29, Diseases such as diphtheria and tuberculosis may be 
carried by both food and water. 

T F 30, Trichinosis, a serious infection obtained from "pink 
por?<f" will be avoided by eating governemnt inspected 
meat* 

T 31, Prompt refrigerati.on of foods susceptible to staphylococci 
is a preventative measure against its development. 

T F 32. Epidemics due to bacteria of the salmonella group may 
be traced to the soil. 

T F 33c Generally speaking, bacteria are killed at high 
temperature and are prevented from multiplying at low 
temperature» 

T F 34• A person can usually tell by tasting whether a food 
is sa£e or not. 

Completion 

Directions; Fill in the blank (s) in each Fta cement with the word(s) 
required to com.plete the sentence correctly. 

1« The planning of routine care and cleaning of equipment is the 
responsibility of the 

file:///TaQTi
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2. If possible, it is best to have the 

4. 

6. 

7-

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17 c 

18. 

who supplied the equipment give initial instruction to 
employees using the equipment. 

of the firm 

One should use warm water and a 
for removing grease from an electric range 

soap or 

If food particles have hardened on steam kettles, the valves 
should be closed and filled with 
and let stand until particles are softened. 

Bov/ls in which egg mixtures or flour batters have been mixed 
should be soaked in before washing. 

î Then oil is applied on parts of the slicing machine which 
come in contact with food, it should be of the type. 

For good sanitary practices 
first step. 

are the 

The most recent answer to the garbage disposal problem is 
the mechanical . 

Less than organisms per utensil surface is a minimum 
requirement for effective dishwashing procedure. 

Dishes should be washed in water not less than F. 
and for at least " - seconds in multitahk machines. 

In machine dishwashing, if the hsrdness of the water is 
grains per gallon, a softener should be used; if it exceeds 
10 grains it should be softei^ed to grains. 

When a garbage disposal (grinder) is not used, a _ 
area may be required. 

When possible, the lockers and restrooms for employees should 
not only be convenient to areas, but also near the 
____^ entrance. 

A glased tile wail in the kitchen and service area should be 
at a height of to feet. 

One disadvantage of using daylight fluorescent lamps is that 
food assumes an _»_»_______ under it. 

The working heights for equipment should be from 
inches. 

to 

Electrical equipment purchased for institutional use should 
be approved by the _ 

•I ̂ M > mj^m'w^mr^'^t .•^SJii ••.••J b.5JUMC 

The responsibility for periodical appraisal of physical 
facilities and the initiation of changes is considered to be 
that of the head of the _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ department. 

I 
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19. "The most frequent cause of food poisoning is 
which affects the gastro-intestinal tract-

20, Fruits and vegetables are occasionally infected by 

as botalinus. 
which produces a serious poisoning known 

Multiple-Choice 

Directions2 In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to 
cos^lete the statement. 

1. 

4. 

5. 

7. 

8. 

An equipment record does not contain the following item 
of information; (A) type of operation; (B) purchase 
date; (C) maintenance requirements; (D) trade name. 

The equipment int^entory record contains the following 
item of information: (A) maintenance procedures; 
(B) date of purchase; <C) free service period; 
(D) classification. 

After thoroughly cleaning a broiler/ one should apply 
and rub equipment with (A) oil; (B) soap; (C) warm 
water? (D) detergent to prevent rust. 

The urn bag from the coffee urn should be emptied 
(A) before; (B) after; (C) during; (D) during or after 
each meal. 

Refrigerators should be cleaned at least (A) once each 
week; (B) twice a week; (C) once each month; (D) twice 
a month. 

Valves for machine dishv/ashing equipment should 
withstand (A) 50; (B) 75? (C) 100; (D) 125 pounds of 
pressure. 

If the storage area for cleaning equipment is enclosed, 
approximately (A) 28; (B) 32; (C) 36; (D) 40 square 
feet is required. 

ThQ bacteria that grow most commonly in egg and milk 
mixtures are (A) salmonella; (B) trichinosis; 
(C) botulinus bacillus; (D) staphylococci. 
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Listing 

Directions; List the items called fbr in each of the following. 
Select your answers carefully-

1. When ordering new parts for a piece of equipment the following 
data need to be indicated: 

3. 

(B). 

(C). 

(D). 

The minimum space allotted for the office should he ninety 
Square feet to accommodate the following items: 

(B). 

{ C ) _ 

(D)_ 

Some factors which determine the amount and type of equipment 
purchased are: 

(A) 

(B) 

(C) 

(E)_ 

i 
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Assignment 
Sheet No. 18 

Covering 
Units 141-146 

ADVANCEMEl̂ T AND CAREER OPPORTUNITIES 

The demand for adequately traine food service supervisors 
in various types of institutions that arve food is great and will 
continue to increase. This type of woik offers opportunity for 
advancement to those who have the essential personal traits and 
who are willing to make the necessary p.raparation to obtain the 
required skills. 

In this assignment you will have the opportunity to learn^ 
the requirements and advancement opportunities in the food service 
supervisor field# as well as in related fields, 

Assicrnment; 

lo Read the re fe rence l i s t e d belov/. 
2o Answer the question?; below and tu rn in t h i s assignment by 

Reference; 

Information Sheet No. 3 

Questions 

True-False 

Directions; The follow.'ng statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 

T F 1. One of the reasons for the increase in demand for food 
service supervisors is the transfer of functions 
formerly performed by the home to manufacturing or 
service industries. 

T F 

T F 

T F 

T F 

2. The skill of the supervisor to obtain the cooperation 
of workers has very little relation to the success and 
efficient operation of the food service department. 

3. The ability to get along with others is not nearly as 
important for the food supervisor as in other related 
health occupations. 

4. It is important for the supervisor to be competent in 
areas of work over which supervision is given. 

5c The food service supervisor's work is a type of work 
devoted to the serving and care of others. 
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T F 6. 

T F 

T F 

T F 

T F 

7. 

8. 

9. 

10. 

T F 11. 

T F 12. 

T F 13. 

T F 14. 

T F 15. 

T F 16. 
1 ! 

! 

I 

1 

i 

i 
1 

T 

T 

F 

F 

1 7 . 

1 8 . 

T F 19. 

T F 20. 

The demand for food service supervisor is great in 
institutions where the serving of food is of.secondary 
importance. 

There is very little demand for food supervisors in 
nursing homes. 

The major duties of the food supervisor are similar in 
the different types of food serving institutions. 

The food service supervisor should not be expected to 
adjust menus for individual needs. 

A college degree in foods and nutrition is considered 
as a minimum educational requirement for food service 
supervisors• 

A trained food service supervisor receives training 
in supervision and management as well as in foods and 
nutrition. 

An adequately trained food supervisor is qualified to 
take the place of the dietitian in an institution 
serving food. 

All institutions must he approved by the American 
Dietetic Association in order to conduct training 
programs for food service supervisors. 

The financial return and prestige depends to a great 
extent upon a person's education and background. 

It is considered necessary to have adequate formal 
college training to advance and succeed in commercial 
food service work. 

The hours of work are generally longer in the industrial 
food service field than in most other types of food 
serving institutions. 

Food service supervisors often work their way up 
through the ranks in the industrial food service field. 

The food service supervisor in school food service is 
often asked to teach related classes but seldom required 
to supervise part-time student help. 

It is essential that a food supervisor employed in a 
hospital have both formal training for this? type of 
work as well as some previou experience. 

The duties for which a hospital food service supervisor 
should train are those delegated by a trained dietitian. 
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The responsibilities of a supervisor in a nursing home 
are similar to those performed in a hospital. 

The rapid grov/th and demand for food service supervisors 
is largely due to the excessive number of available 
dietitians. 

T F 23. A knowledge of bookkeeping is considered essential 
for the dietitian. 

T F 24. The salary of a dietitian is usually above that of 
others having similar educational and experience 
backgrounds. 

There is very little demand for specialized nutritionists. 

One of the responsibilities of a nutritionist is to 
advise patients in prenatal clinics. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The food service supervisor is responsible for the 
and of work produced by those working in the 

T F 25. 

T F 26. 

2. 

3. 

4. 

5. 

kitchen and those who serve foods. 

Good supervision is the effective use of the 
others to get things done. 

of 

The surest guarantee for success and advancement in the food 
service field is good and 
background• 

The minimum experience that a food service supervisor should 
have is months to year(s). 

An adequately trained food service supervisor for hotel 
work should have training in nutrition as well as in 

and . • 

6. One advantage for factories providing food service to 
employees is to keep up the workers' . 

7. A type of food service v/hich makes it unnecessary for a firm 
to establish its own food service program is the 
food service. 

8. A food service supervisor is under the supervision of a 
in large hospitals. 

9. The food supervisor in hospital service is responsible for 
instruction to those whom she supervises and also to both 

and • 
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10, An individual planning to obtain a job in a hospital as food 
service supervisor should obtain formal training as well as 
a year's internship in a hospital approved by the 

11. The dietitian has the over-all responsibility for the 
_««___ of the food served, 

12, A bachelor's degree or above in 
is required to become a dietitian. 

13. To become a nutritionist one should have at least 
years of college education in the specific phase of 
chosen• 

Multiple-^Choice 

Directior^s; In the space at the left of each statement, write 
the let' r of the item which will provide the correct answer to 
complete the statement. 

1. Because of a predicted shorter work week, the demand 
for food service supervisors will (A) decrease; 
(B) increase; (C) re.niain the same; (D) reamin the same 
or decrease. 

2. A responsibility not considered that of the food service 
supervisor is (A) interviewing employees; (B) assist in 
menu planning; (C) delegate responsibilities to 
workers; (D) calculate and make out payroll. 

3. The hours of work in a large institution are usually 
(A) shorter; (B) longer; (C) same; (D) more irregular 
than in small institutions. 

4. An institution that serves food and is classified as 
commercial food service is a (A) bank; (B) departaiient 
store; (c) secondary school; (D) nursing home. 

5. The value of a trained food service supervisor is 
probably most recognized in the field of (A) school 
food service; (B) industrial food service; (C) nursing 
home food service; (D) none of these. 

6. That which is not a duty of the dietitian is (A) keeping 
records; (B) making policy decisions; (C) cashiering; 
(D) instructing. 

7. Following formal training, a dietitian serves an 
internship for (A) 6; (B) 12; (C) 18; (D) 24 months. 
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Listing 

Directions; List the items called for in each of the f.ollowing. 
Select your answers carefully. 

1. A person deciding upon a career as food service supervisor 
must have a sound knov/ledge of: 

(A) 

2. 

(B). 

(C). 

(E). 

Either of two organizations generally approve institutions 
that provide for apprenticeship or internship; they are: 

(A) 

(B). 

Six major areas or institutions in which a food service 
supervisor may find employment are: 

(A). 

(B). 

(C). 

(E). 

„ (F), 

Some advantages of working in educational institutions are 

(A) • 

(B) 

(C) 

(D) 

(E) 

J 
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5. Some of the advantages of food service work in hospitals are 

(A) , 

6. 

(B). 

(C). 

(D). 

(E). 

Dietitians may find employemnt in the following: 

(A) (E) 

(B) , (F) 

(C) ^ (G) 

(D) (H) 

Employment opportunities for nutritionists exist in the following 
fields: 

.(A)_ 

(B) _ , 

( C ) _ 

( D ) _ „ 

(E ) _ 

(F) 

(G) 
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Information 
Sheet No. 3 

ADVANCEMENT AND CAREER OPPORTUNITIES* 

The long-time trend in our economy has been toward the 
transfer to manufacturing or service industries many of the 
functions formerly performed in the home. This trend has definitely 
increased the importance of and created a demand for the food 
service supervisor. 

One must first understand the term "supervisor" as it 
pertains to food service. A supervisor of food services is one 
who is responsible for the quantity and quality of work produced 
by the kitchen and serving personnel as well as their general 
conduct. The success of the food service department depends 
largely upon the skill of the supervisor in obtaining cooperation 
from the workers. 

One who is to advance in any type of occupation must ha'̂'e 
the ability to get along with others. Human relations is all-
important for the work of focd supervisor/ as it is in other 
related occupations. The effectiveness of an organization 
depends largely upon the workers' morale, and this in turn is 
determined by the supervision which they receive. It has often 
been said that good supervision is the effective use of the 
ability of others to get things done. 

The job of the food supervisor is in many ways like that 
of a teacher in that the supervisor must know the information and 
have the skill which she is trying to teach her employees. The 
supervisor must be competent in the areas of work performed over 
which she supervises. 

Deciding on a Pood Service Supervisor Career 

Good educational and experience background is the surest 
guarantee for success and advancement in the food service field. 
One should have desirable personality traits which are considered 
necessary when dealing with people. The supervisor must use 
tact and be courteous, alert and attentive; she must cooperate 
with workers/ receive supervision graciously, etc. 

The supervisor must have a sound knowledge of the principles of 
nutrition/ sanitation and service/ food preparation/ purchase of food 
cost and record control, etc. T7ithout this type of knowledge, the 
supervisor will find herself at a great disadvantage in her relation­
ship with workers and for future advancement possibilities. 

*Adapted from The Outlook for I-7omen as Food-Service Manacrers 
and Supervisors^ Bulletin 234-2, Womens Bureau, U.S. Depart­
ment of Labor, 1952; and Job Descriptions and Organizational 
Analysis for Hospitals and Related Health Services, U.S. 
Department of Labor, U.S. Employment Service, 1952, pp. 
210-212; 236-237. 

1 
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One mast enter this fielc as a career and not merely as 
another job, in order to be able to advance and succeed. The 
work is s?»tisfying and offers interesting contact with people who 
also have devoted their time to the serving and care of others. 

Need and Demand for Food Service Supervisors 

There is a great demand for food service supervisors in 
various typsof institutions where the serving of food is prjimary, 
as well as in places where the sale of food is of secondary 
importence. Due to the predicted shorter work v/eek, this demand 
will unC.-a'btedly continue to increase. 

So. 3 of the specific needs are in hospitals/ nursing homes/ 
schools, restaurants, commercial and industrial fields, and 
various other types of institutions that provide for group feeding. 
The demand for these needs can be met by an adequately trained 
superv: sor. 

Work and Responsibilities of a Pood Service Supervisor 

The work and responsibilities vary some according to the 
type of institution in which one works. Generally, however, the 
major duties are quite similar in these institutions. Some of 
these major duties are: 

1. Direct supervision of food service activities 
2. Prepare time and work schedules 
3. Delegate responsibilities to workers 
4. Maintain courteous and prompt service 
5. Coordinate activities for efficient operation of the 

institution 
6. Assist in worker activities 
7. Conduct on-the-job instruction for employees 
8. Maintain clear food area 
9. Requisition food products and supplies 
10. Check and receive deliveries 
11. Take inventories 
12. Maintain department records 
13. Assist in menu planning 
14. Maintain standards; for food preparation 
15. Adjust menus for individual needs 
16. Interview employees 

Working conditions; The food supervisor generally preforms her 
work in a well-lighted, heated, ventilated and clean environment. 
The length of the work week varies considerably from one kind of 
institution to another. In the larger establishments more regular 
hours are maintained and generally fewer hours per v/eek, whereas 
in smaller food serving institutions the supervisor may put in 
longer hours and there is a tendency toward irregular hours. 
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Educdtion ahd Experience 

Minimum Education; Many food Service supervisors have come up 
through the rarTcs and may have had very little formal education. 
It is considered desirable to have some educational training in 
foods and nutrition as well as management or supervisory training, 
which may be obtained informally and in adult classes. A high 
school education with courses in home economics and other related 
courses is generally thought to be a minimum educational require­
ment for any kind of food service supervisory work. 

Minimum Experience; A broad background of experience is necessary 
to effectively perform the job of a food supervisor. One should 
have six months to one year of supervisory training in either a 
hospital dietary department, cafeteria, dining room, hotel, 
restaurant, or similar institutions engaged in quantity food 
service. The greater amount of experience a person has the more 
probably will be the chance for advancement and success, especially 
if one lacks the desirable educational training. 

The Trained Food Service Supervisor; The trained food service 
supervisor receives training in schools of home economics by taking 
a general home economics course or by specializing in foods and 
nutrition and institutional supervision and management. A course 
in foods and nutrition (often termed dietetics) includes training 
in institutional management as well as in the preparation of 
various types of diets. 

Those trained as supervisors cannot take the place of a 
dietitian but oftentimes a dietitian will directly supervise the 
food service area. The trained supervisor is one who has 
completed a home economics course and has served some from of 
apprenticeship or internship before undertaking supervisory work. 
Institutions in which internship is done should be approved by the 
American Dietetic Association or the National Restaurant Association. 
Some institutions carry on their own training programs for food 
service supervisors. These generally have not been approved toy 
any particular approving agency. One may also secure training 
in this line of work through various types of vocational and 
technical schools. 

The greater amount of actual practical experience one can 
get while attending formal classwork in college, the better 
prepared she will be to work in her chosen occupation after her 
training is completed. 

Areas of Opportunities 

There arc a great number of career opportunities open to 
persons trained as food service supervisor, one of the health 
occupations. The financial return, as well as prestige and 
status, depends to a great extent upon the training and ex­
perience background as well as the ability of the individual to 
do the work in the chosen field. 
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commercial Food Service Field: There are not enough trained food 
supervisors to adequately staff the many openings in hotels, 
restaurants, and like institutions that serve food. These types 
of jobs require that one have training in nutrition as v/ell as in 
supervision and management. Often the larger institutions make a 
distinction between administration and food service, the graduate 
of home economics and / or business being placed in the adminis­
trative positions with responsibilities such as purchasing and 
accounting. 

Restaurants, cafeterias, hotels, department stores, cldbs, 
inns, tearooms, camps, airports, and airlines are some of the 
possibilities of employment in the commercial food service field. 
Working conditions naturally vary with each one, depending on 
many factors, c few of which are size and type o£ institution. 

One who is engaged in cornmercial food service work will 
perform the general duties of a supervisor as outlined previously. 
It is considered essential that one have adequate formal college 
training to advance and succeed in commercial food service work. 

Industrial Food Service; This type of work is connected with 
factory, bank, utility and like establishments, the food service 
department being of secondary importance to the main product of 
the particular*company. Industrial feeding has many advantages 
to management, one of which is to keep up worker morale. 

This type of food service is large and is expanding. It 
has shorter hours of work than most types of food serving instir*' 
tutions. Salaries of top food supervisors compare favorably 
with those in school and hospital service. The policies, control, 
etc., is determined by management, which the supervisor is expect;ed 
to carry out. 

The industrial food service supervisor could expect to work 
in restaurants, cafeterias, canteens, lunchrooms, mobile canteens, 
etc. Those employed in this type of work are often not formally 
trained to as great an extent a£ those in school and hospital 
programs. They have, instead, worked their way up through-the-
ranks. 

School Food Servine; The value of a trained food service supervisor 
is probably more recognized in school food service than in most 
other areas. One may be employed in the lower grades lunch 
program, the secondary, or on the college level. The duties often 
vary, especially in colleges. 

The supervisor may be requested to teach related classes 
along with the accepted duties of a supervisoro She may assume 
home-management duties, supervise part-time student help, provide 
catering service , etc. The supervisor is often responsible for 
various methods and types of service being carried on simultanec"«ly, 
such as cafeteria, dining hall, fountain service, etc. 
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There are many advantages to Working in educational institu­
tions, some of which are a pleasing environment, comparable pay to 
teachers, comparable rank, working with youth, and a feeling of 
accomplishment in a grov/ing enterprise o 

Concessionaires t 0?his is a type of food service which cuts across 
all areas found in commercial, industrial and school food service. 
This service obviates the necessity of a firm to establish and 
run a food service program. The headquarters is usually located 
in large cities, out of which the concessionaire caters to various 
establishments. 

Often the management and supervisory staff have come up 
through-the-ranks• The salary depends largely on the location of 
the concessionaires as well as the location of the particular 
institutions being served, and is also dependent on seasonal 
changes, 

Hospitals; The food service supervisor who is employed in a 
hospital is under the supervision of a dietitian in large hospitals, 
and very often performs many of the dietitian's duties in the small 
hospitals. It is considered quite essential for the supervisor 
in a hospital to have formal training in nutrition and super­
visory techniques, and also to have had previous related experience. 

Hospital food service work has many advantages, some of 
which are: work in pleasant surroundings, healthful environment, 
association with other professional people, variety of services, 
and the feeling of contributing to the great cause of serving 
mankind• 

The hospital food service supervisor has a very responsible 
position: as it is her duty to see that food is well cooked, has 
maximum paiatability, and is acceptable by the patients who use 
this food for recovery from, illness, as v/ell as to maintain 
health. Food must also be prepared for and accepted by staff 
personnel who often eat at the hospital cafeteria or dining room. 

The supervisor also participates in nutrition instruction 
to both Pdtients and interns. She is responsible for instruction 
to those whom she supervises. She is generally concerned with 
the continual improvement of all types of food services. 

The supervisor planning to enter hospital work should obtain 
formal training in food service work in colleges and universities, 
and should serve a year of internship in a hospdtal approved by 
the American Dietetic Association. Training should center around 
nutrition, food preparation techniques, food personnal supervision, 
food selection and purchasing, meal planning, and similar duties 
that are delegated to the supervisor by the trained dietitian. 

The salary received for food service supervision is comparable 
to other occupations of equivalent training and experience. 
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Nursing Homes; The duties and'responsibilities connected with 
the work of a food supervisor in a nursing home are similar to 
those experienced in hospitals. One who is planning to enter this 
work should obtain formal college training in nutrition, supervision 
and management techniques and in related areas» 

Institutions are generally not quite as large as hospitals, 
but many of the same advantages are present. The greatest joŷ  
received in this type of work is the service rendered to humanity 
and the appreciation received from others for this service. 

Dietitian 

There exists a great shortage of dietitians in the United 
States today which accounts, in part, for the rapid growth and 
demand for food service supervisors. The dietitian enjoys very 
favorable working conditions and has the opportunity to associate 
with fellow professional people with like interests. 

Types of Work Performed; The dietitian has the over-all responsi­
bility for the quality of food served. She must be up-to-date 
in the field of nutrition as well as administrative and supervisory 
techniques. Her special duties include supervising food preparation, 
formulating menus, determining dietary needs, controlling costs, 
î eeping records, instructing* opnferring with physicians, making 
policy decisions, and generally supervising through the food 
service supervisor. 

Knowledge Required; The dietitian must have a thorough knowledge 
of the organization and operation of the dietary department. She• 
must also have a knowledge of practices of dietetics, nutritional 
requirements, special diet requirementr., physiology and digestion 
processes, bacteriology principles and new developments in the 
dietetic field. The dietitian must be very familiar with and 
have ability to apply principles of personnel administration. 
A knowledge of mathematics and bookkeeping is also essential. 

Employment Opporl̂ iunities; A large percentage of dietitians are 
found in hospitals, as well as in the following fields of work; 

1. Teaching fields 
2. School lunch programs 
3. commercial food service 
4. Industrial food service 
5. Public health nutrition 
6. Consulting work 
7. Writing and research 

Training and Experience Requirements; A bachelor's degree or 
advanced degree In home economics from an accredited college or 
university, with a major in foods, nutrition and/ or institutional 
management, is required. This field of study should be supplemented 
by courses in chemistry, food preparation, meal planning, management, 
diets, diseases, and methods of teaching. 
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Following the formal training/ the dietitian serves an 
internship of a year in a hospital or other institution offering 
dietetic internship approved hy the American Dietetic Association, 

The salary which a dietitian receives is comparable to that 
of other professional people of similar training and experience. 

Nutritionist 

T-Jell-trained nutritionists, especially with graduate training 
in certain phases of human nutrition, are in demand. The food 
service supervisor desiring to hecome a nutritionist must secure 
the required formal education as well as the necessary experience. 

The nutritionist may find employment in the following fieldss 

1. 
2o 
3o 
4. 
5. 
6. 
7. 

Nutrition clinic 
State and local public health departments 
Federal government services 
Red Cross 
International work 
Nutrition instructor 
Nutritionist in industry 

Some of the duties which a nutritionist performs are: 

1. 
2. 
3. 
4. 
5. 
6. 

Assist the training of nurses and student nurses 
Advise patients in prenatal clinics 
Plan school nutrition projects 
Aid in health meetings 
Consultation work 
Research and experimentation 
Teaching responsibility both in general college courses 
as well as in medical and dental schools 

Training and Experience; One should have at least four years of 
college education in the particular phase of nutrition chosen. The 
college or university must be selected with care, one that enjoys 
the respect of the employing institutions. The course generally 
consists of training in the sciences and nutrition and their 
practical application, and training in educational methods as 
applied to nutrition. One should also, and in many cases is 
required to, have practical experience in related work so as to 
provide a better background for the work. 



TRAINING PLAN AND PROGRESS RECORD 

INSTITUTIONAL POOD SERVICE SUPERVISOR 

Emplover'a 
Copy 

JOB TRAIi' IGs VThat the Proficiency RELATED INFORMATION: 
Worker S?.ould Be Able to Do Shovjn VThat the Worker Should Know 

The Food Service Supervisor 
Carry out duties and responsi- Duties and responsibilities; 
bilities; cooperate with others 

Time in hours 

relationship to other de­
partments; personal require­
ments; training and experi­
ence 

Select foods wisely? identify 
food groups; obtain foods 
and information from reliable 
sources 

Time in hours 

Nutrition 
Importance of good nutri­
tion; selection of foods; 
improving diet and habits; 
food misconceptions 

Function and Source of Food 
Choose foods containing ne- Function and source of fats, 
cessary food components; 
select essential food of 
desir ,d values 

Time in hours 

proteins/ minerals, vita­
mins, water and cellulose; 
function and source of the 
food groups 

Menus, and Diets 
Follow accepted menu plan­
ning procedures; plan diets; 
plan menus for acceptance; 
construct and file recipes; 
use correct menu termi­
nology 

Nutritional needs; nutri­
tional adequacy; normal and 
modified diets; planning 
menus, basic food patterns; 
food acceptance 

Time in hours 

Select and purchase quality" 
products; calculate food 
needs; write specifica­
tions; check and receive 
products 

Time in hours 

Food Purchasing 
Buying guides; sources o£ 
supplies; quality, size 
and grades; calculating 
food ne2ds; receiving, 
storing and preserving 
foods 



Principles of Food Prersaration 
Maintain efficient kitchen; Principles of food pre­
plan for food preparation; ~.-..~~--,j paration; standard pre-
check food quality; de- •'\c I paration procedures; 
termine and follow l/ ̂  • 
measurements *̂ — \J 

v/eights and measures 

Time in hours 

The Preparation of Food 
Follow correct timing and . Times and temperatures in 
temperature; storey freeze cooking foods; methods of 
and preserve foods; \ / ^ cooking and uses of foods; 
prepare and use left- y \ storage of foods 
overs '^ -̂  

• 

Time in hours 

Ser- ing the Food 
Place and remove serving 
equipment; set up trays; 
serve and display food? 
keep records; evaluate 
food service; adjust for 
individual preferences 

Principles of food service? 
methods and types cf food 
service; records; accept­
ance of foods 

Time in hours 

Make reports; keep 
records; determine 
costs; order food 
products; classify 
foods and expenses; 
maintain inventory 
records; price foods 

Records and Costs 
Accounting procedures and 
policies? records and 

'"̂  reports; purchase orders; 
classification of foods 
and expenses; inventory 

Time in hours 

Sanitation> Safety and Ecfuipment 
Maintain sanitary " Personal health and ap-
standards; inspect and ..̂  ^ pearance; handling food; 
operate equipment; 
keep sanitary and 
safety records 

sanitary standards; care 
and use of equipment; safe-
ty procedures 

Time in hours 

i 

? 
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Advancement and Career Opportunities 
Delegate responsibilities; ^ Career opportunities? oppor* 
orientate staff? become j \ /'; tunities in health occapa-
familiar with institution 
serving food 

Time in hours 

•̂ 'N -J 
tions? training and ex­
perience requirements 

Code for employer's use in marking student's progress 

Performed some operations 
in area 

]̂ Performed some operations h.'':"^\ 
I with reasonable proficiency ' ̂'̂  

Performed most operations ."̂../.̂f. 
in area I ^S-i 

[/.xj 
Performed most operations 
satisfactorily 
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TRAINING PLAN AND PROGRESS RECORD 
for 

INSTITUTIONAL FOOD SERVICE SUPERVISOR 

Student's 
copy 

JOB TRAINING: T^at the Proficiency RELATED INFORMATION: 
Worker Should Be Able to Do S'lov/n Wliat the Worker Should Know 

The Food Service Supervisor 
Carry out duties and responsi- .. Duties and responsibilities; 
bilities? cooperate with others sX^/j relationship to other de-

j^^ \̂ ; partments; personal require-
Time in hours ' ^ ments; training and experi­

ence 

Nutrition 
Select foods wisely; identify -
food groups; obtain foods | 
and information from reliable j 
sources 

Time in hours 

Importance of good nutri­
tion; selection of foods; 
improving diet and habits; 
food misconceptions 

Choose foods containing ne­
cessary food components; 
select essential food of 
desired values 

Time in hours 

Function and Source of Food 
Function and source of fats, 
proteins, minerals, vita­
mins, water and cellulose; 
function and source of the 
food groups 

Follow accepted menu planning 
procedures; plan diets; 
plan menus for acceptance; 
construct and file recipes; 
use correct menu termi­
nology 

Menus and Diets 
Nutritional needs; nutri­
tional adequacy; normal and 
modified diets; planning 
menus, basic food patterns; 
food acceptance 

Time in hours 

Select and purchase quality 
products; calculate food 
needs; write specifica­
tions; check and receive 
products 

Time in hours 

Food Purchasing 

i / 

Buying guides; sources of 
supplies; quality, size 
and grades; calculating 
food needs; receiving, 
storing, and preserving 
foods 
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Principles of Pood Preparation 
Maintain efficient kitchen; Principles of food pre­
plan for food preparation; ,^—y. paration; standard pre-
check food quality; de- i V I paration procedures; 
termine and follow i/ \i v/eights and measures 
measurements ' •""' 

Time in hours 

The Preparation of Food 
Pollov* correct timing and .̂  Times and temperatures in 
temperature; storei freeze cooking foods; methods of 
— ~ --^ -.„ — , — _ J — — — — , 

and preserve foods; 
prepare and use left­
overs 

cooking and uses of foods; 
storage of foods 

Time in hours 

Place and remove serving 
equipment; set up trays; 
serve and display food; 
keep records; evaluate 
food service; adjust for 
individual preferences 

Serving the Food 
Principles of food service; 
methods and types of food 
service; records; accept­
ance of foods 

Time in hours 

Make reports; keep 
records; determine 
costs; order food 
products; classify 
foods and expenses; 
maintain inventory 
records; price foods 

Records and Costs 
Accounting procedures and 
policies; records and 
reports; purchase orders; 
classification of foods 
and expenses; inventory 

Time in hours 

Sanitation» Safety and Ecfuipment 
Maintain sanitary " Personal health and ap-
standards; inspect and p;, , pearance; handling food; 
operate equipment; iN/'l sanitary standards; care 
keep sanitary and L / \ ^"^ ̂ ^^ ^^ equipment; safe-
safety records ^ ^ vy procedures 

Time in hours 
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Advancement and Career Opportunities 
Delegate responsibilities; ., , Career opportunities; oppor* 
orientate staff; become 
familiar with institution 
serving food 

Time in hours 

r-
tunities in health occupa­
tions; training and ex­
perience requirements 

Code for employer's use in marking student's progress 

Performed some operations p^fj/] Performed some operations 
in area with reasonable proficiency 

'< ij 

• V 

\ 

Performed most operations î Ĵ.:̂1 Performed most operations 
in area 1 yS-\ satisfactorily 

•'•< ! 

A-^x 
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TRAINING PLAN AND PROGRESS RECORD 
for 

INSTITUTIONAI, FOOD SERVICE SUPERVISOR 

JOB TRAINING: What the 
Worker Should Be Able to Do 

Proficiency RELATED INFORMATION: 
nov/n Ivhat the Worker Should Knov; 

The Food Service Supervisor 
Carry out duties and responsi- , -, Duties and responsibilities; 
bilities; cooperate with others i \'^ 1 relationship to other de-

j ̂ ^ Nv ! partments; personal require-
Time in hours ' ^ ments; training and experi­

ence 

Nutrition 
Select foods v;isely; identify 
food groups; obtain foods 
and information from reliable | 
sources ' 

Time in hours 

Importance of good nutri­
tion; selection of foods; 
improving diet and habits; 
food misconceptions 

Function and Source of Food 
Choose foods containing ne­
cessary food components; 
select essential food of 
desired values 

Time in hours 

Function and source of fats, 
proteins, minerals, vita­
mins, water and cellulose; 
function and source of the 
food groups 

Menus and Diets 
Follow accepted menu planning 
procedures; plan diets; 
plan menus for acceptance; 
construct and file recipes; 
use correct menu termi­
nology 

Nutritional needs; nutri­
tional adequacy; normal and 
modified diets; planning 
menus, basic food patterns; 
food acceptance 

Time in hours 

Select and purchase quality 
products; calculate food 
needs; write specifica­
tions; check and receive 
products 

Time in hours 

Food Purchasing 
Buying guides; sources of 
supplies; quality, size 
and grades; calculating 
food needs; receiving, 
storing, and preserving 
foods 
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Principles of Food^Preparation 
Maintain efficient kitchen; Principles of food pre­

paration; standard pre­plan for food preparation; 
check food quality; de­
termine and follow 
measurements 

paration procedures? 
v/eights and measures 

Time in hours 

The Preparation of Food 
Follow correct timing and .• • Times and temperatures in 
temperature; storei freeze 
and preserve foods; 
prepare and use left­
overs 

cooking foods; methods of 
cooking and uses of foods; 
storage of foods 

Time in hours 

Place and remove serving 
equipment; set up trays; 
serve and display food; 
keep records? evaluate 
food service? adjust for 
individual preferences 

Serving the Food 
Principles of food service; 
methods and types of food 
service; records; accept­
ance of foods 

m Time m nours 

Make reports; keep 
records; determine 
costs; order food 
products; classify 
foods and expenses; 
maintain inventory 
records; price foods 

Records and Costs 
Accounting procedures and 
policies records and 
reports; purchase orders; 
classification of foods 
and expenses; inventory 

Time in hours 

Maintain sanitary 
standards; inspect and 
operate equipment; 
keep sanitary and 
safety records 

Sanitation* Safety and Ecfuipment 
: Personal health and ap­

pearance; handling food; 
sanitary standards; care 
and use of equipment; safe­
ty procedures 

Time in hours 
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Advancement and Career Opportunities 
Delegate responsibilities; ^..^.^^ Career opportunities; oppor-
orientate staff; become N^ / tunities in health occ«pa-
familiar with institution 
serving food 

/ tions; training and ex­
perience requirements 

Time in hours 

Code for employer's use in marking student*s progress 

Performed some operations 
in area 

Performed some operations 
with reasonable proficiency 

Performed most operations 
in area 

Performed most operations 
satisfactorily 

^SSi" 
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Automotive Body Repairman, Suggested Guide for a Training Course. 

Roney, Maurice W. 
Office of Education, Washington, D.C. 
Pub Date - 65 
MF AVAILABLE IN VT-ERIC SET 38p. 

^CURRICULUM GUIDES, nRADE AND INDUSTRIAL EDUCATION, *AUTO BODY 
REPAIRMEN, -VMOTOR VEHICLES, POST SECONDARY EDUCATION, PROGRAM 
PLANNING, 
MDTA Programs, 

This curriculum guide is for administrator and teacher use in 
planning and developing a post-high school course to prepare persons 
for employment as auto body repairmen. It was developed by the 
Oklahoma State University under contractual arrangements with the 
U.S. Office of Education Division of Vocational and Technical 
Education. Some of the nine instructional units are (1) Automotive 
Metals, (2) Frame Straightening, (3) Refinishing Processes, and (4) 
Glass Removal and Replacement. Each unit gives the classroom and 
shop time allocation, objectives, unit outline, suggested shop 
exercises, and study references. The time allocations serve to 
indicate the relative emphasis to be placed on each area and may be 
changed to adapt the course to local conditions and to the 
background of the trainees. The course is designed for 245 hours of 
classroom and 1,515 hours of shop work. The teacher must have 
experience in automotive body repair, and the student should have 
manual dexterity and an appreciation of quality workmanship. The 
U.S. Employment Service General Aptitude Test Battery for automotive 
body repairmen is suggested as an aid in trainee selection. 
Suggestions for teaching the course, a list of references and 
films, and suggested machines, tools, equipment, supplies, and 
training facilities are included. (HC) 
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U.S. OEPARIHENT OF HEALTH, EDUCATION S WELFARE 
OFFICE OF EDUCATIOH 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

AUTOMOTIVE BODY REPAIRMAN 

(D.O,T, Occupational Code 807.381) 

Suggested Guide for a Training Course. 

U.S. Department of Health, Education, and Welfare 
John W. Gardner, Secretary 

Office of Education 
Harold Howe II, Commissioner 

Manpower Development and Training Program 



FOllEVVORD 

The automotive body repairman is one of the more highly skil.lv. . and better 

paid mechanics in the automotive field. The demand for body repairn:en far exceeds 

the present supply due to the ever-increasing number ol automobiles and their use 

in our mobile society. The mojor portion of the autvjr.vtive body repair businc::-

is conducted by small shops; therefore, the opportunities for eventual self-

employment in this field are very good. 

The purpose of this guide is to assist administrators and teachers in organiz­

ing courses and developing course content in preparing workers for employment in 

this occupation. 

The guide was prepared for the Division oi Vocational and Technical Education 

under contractual agreements with the Oklahoma State University. Recognition is 

given to Maurice W. Roney, Director, School of Industrial Education, Oklahoma 

State University, for supervising the development of content; to L. Carl Love, 

Oregon State College, for his assistance as consultant during the preparation of 

this guide; and to Dennis N. Chapman, Head, Automotive Department, Oklahoma State 

Technical Institute, as well as selected teachers in vocational schools and auto 

body specialists who contributed to the development of technical content. 

This guide contains nine major units covering 1,760 hours of instruction in 

the classroom and laboratory-shop. The sequence of units and the hours assigned 

to each unit are flexible; therefore, both the time and content may be adjusted to 

better meet local needs. 

A suggested list of machines, tools, equipment, supplies, textbooks, films, 

and a floor plan of the training facility have been included to assist school 

111 
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administrators and teachers in organizing the course. The assistance of local ad­

visory groups should be sought for guidance in selecting equipment which will best 

serve the local conditions. Modifications of the suggested shop layout should fol­

low advisory committee recommendations. 

Walter M. Arnold 
Assistant Commissioner for 
Vocational and Technical Education 

IV 
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TRAINING COURSE FOR AUTOMOTIVE BODY REPAIRMAN 

Purpose of the Guide 

This training guide has been prepared to assist in planning and developing a 

course of training for workers who will be employed to repair or replace parts of 

the automobile body and chassis. The guide has been organized in a manner to be 

of maximum value to school administration personnel who may not themselves be spe­

cialists in the occupation. Sufficient detail has 'aeen included, however, to pro­

vide an outline of instruction for the instructor who will be responsible for the 

operation of the training program. 

The suggestions outlined in the training guide are not meant to delineate in­

struction in every detail. Supplemental material can be found in the suggested 

textbooks, references, and films. Further, the suggested course outline may re­

quire modification to meet special needs. The sequence of presentation as well as 

the final selection of topics for special emphasis should be determined by the in­

structor and will vary, depending on the needs and background of the trainee group. 

Although this guide has been developed primarily for use in the Manpower De­

velopment and Training program, it includes instructional material that can be use­

ful in planning similar programs for secondary school vocational studentso Some 

of the related material included in the course outline has been added to assist 

the trainee to progress beyond the entry level job. 

Job Description 

The work of the automotive body repairman consists of those jobs which require 

a knowledge of automotive construction and a relatively high degree of manual dex­

terity. In the larger shops, repairmen are generally assigned to special phases 

of the work. However, in the small shops, one person may be required to do satis-
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factory work on several jobs ranging from complete body rebuilding to frame straight­

ening. Since there is so much diversity in requirements, the good repairman should 

have a broad background of training, even though he may, at some point, be required 

to specialize. 

Any one or all of the specializations described below may be performed by the 

automotive body repairman, depending on the size of the shop. 

1. Estimating - examines automobiles driven into garage by customers and 

determines need and cost of repairs; attempts to sell needed repair 

service to customers, estimating and quoting costs of repairs. 

2. Metal working - straightens or replaces damaged body areas by hammering, 

jacking, picking, filing, buffing, filling with lead or synthetic material, 

shrinking, welding, using metal screws and various cutting methods. 

3. Sanding - prepares all of the original finish for repainting in addition 

to sanding and resanding surfaces coated with primer. 

4. Painting - masks areas to be free of over-spray. Sprays required coats 

of metal primer and surfacer to extablish adequate base and finish coats. 

May control drying lights or baking ovens. 

5. Upholstering - repairs or replaces upholstery and fabric tops of auto­

mobiles and trucks, following written or verbal orders. Removes old 

upholstery, rebuilds springs and padding, and may sew patches over small 

holes in upholstery. Cuts covering material to size, stre 3hes covering 

over roof, and replaces gutters and molding. 

6. Aligning frame - checks frame alignment and makes adjustments as necessary 

by straightening members or replacing old members by welding and riveting. 
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7. Installing front end parts - estimates when parts are damaged beyond 

repair and installs new front end parts or assemblies. 

8. Installing glass - removes old glass, checks glass channel and guide, 

replaces or repairs faulty window mechanisms, installs new glass, seals 

and waterproofs windows and windshield. 

The automotive body repairman is employed in practically every community, 

large and small. The Occupational Outlook Handbook, 1966-67 Edition, states that 

approximately 90,000 auto body repairmen were employed in early 1965. This hand­

book also states that trained men are not available to fill the existing positions. 

This condition has existed for a number of years, primarily because a great deal of 

experience is necessary in order to become a skilled body repairman. Poor workman­

ship is exposed to view in automotive body repair, therefore, only top quality work 

is acceptable^ 

Earnings depend upon the workers skill and efficiency since they are generally 

paid on a commission basis. This commission may range from 40% to 60% of the cus­

tomer's cost. Workers in various locations can expect from $2.50 to $4.30 per 

hour while some yearly earnings reach $10,000. Well-trained and experienced workers 

may fill becter paying positions as shop foremen, insurance claims adjusters, or 

may go into business for themselves. 

The opportunities are expected to increase as the number of vehicles grows. 

A leading automotive magazine showed 81,557,060 privately owned vehicles in the 

U.S. in 1963, a gain of 4.6% over 1962. 

Length of Course and Course Units 

The training program, as outlined, covers a period of 44 weeks and includes 

a total of 1,760 hours of class instruction and laboratory-shop practice. The 

training is intended to progress at a rate of 8 hours per day, 5 days per week. 
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Ma.ior Divisions of Instruction 

Unit Title 

I. Orientation to Automotive Body Repair 
II. Automotive Metals 
III. Body Panel and Fender Straightening 
IV. Welding and Leading 
V. Frame Straightening 

VI. Front End Repair and Alignment 
VII. Refinishing Processes 

VIII. Removing and Replacing Upholstery 
and Trim 

IX. Glass Removal and Replacement 
Sub-total 

Suggested 
class 
hours 

10 
20 
50 
30 
25 
10 
50 

20 
30 
245 

Suggested 
laboratory 
hours 

20 
20 
480 
240 
155 
40 

350 

60 
150 
1515 
245 

Total 1760 

The allocation of hours to each unit of instruction serves to indicate the 

relative emphasis to be placed on these areas. Since this program represents a 

typical situation, changes in the distribution of time may be necessary to adapt 

this program to local conditions and to the background of the group in training. 

The instructor should use his own discretion in applying the stated ratio of class­

room time to actual shop practice. 

Qualifications of Trainees 

Although no reliable method has been found to identify persons who will be 

successful in this field, there are certain qualities and abilities an individual 

should possess. Manual dexterity and an appreciation of quality workmanship are of 

great significance if the trainee is to succeed. The work of an automotive body 

repairman must frequently be done in an environment \̂ hich at times is contaminated 

with dust and paint spray. Persons who are allergic to paint fumes associated with 

this type of work should not be admitted to the training program. 

An aid in the selection of trainees, the U.S. Employment Service General Apti­

tude Test Battery B-593 for Automotive Body Repairman, should be utilized. 



iiiiiiiiaiiMiiHii^i 

Teacher Qualifications 

The instructor for this program must have experience in automotive body repair, 

and preferably, should have business experience as mana&er of an automotive body 

repair shop. 

If the person selected for this teaching assignment has no teaching experience, 

he should be given certain fundamental principles of lesson planning and presenta­

tion. 

Suggestions for the Organization of Instruction 

The program in this training guide is intended to develop a marketable skill 

and, at the same time, to provide the trainee with a background that will permit 

him, at some appropriate time, to specialize in one of the many areas of work found 

in the autoiaotive body repair industx'y. 

Laboratory experiences, as well as classroom instruction, should be carefully 

selected by the instructor to furnish work experiences of the many tasks that chal­

lenge the trainee after he becomes employed in the trade. It is advisable to inform 

local automotive body shops of the nature of the program and to arrange for visits 

to local industries to observe work of special related interest. 

It should be noted that this training guide is designed for a class of twenty 

persons, while the optimum trainee-teacher ratio in the laboratory-shop would be 

about 10:1. A great deal of individual instruction and close supervision is re­

quired to teach the skills of such a divergent field, expecially during the early 

part of the program. 
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Course Unit I 

RELATED INSTRUCTION 

Training Time 

Objectives 

Classroom, 10 hours; shop, 20 hours 

To orient the trainee to the automotive b(̂d', repair trade 
To provide a basic understanding of automobiLe bod;, and chassis 
construction 

To familiarize trainees with the tools of the trade, including, 
nomenclature, use, maintenance and safety 

Unit Outline 

A. The automotive body repairman 
1. Primary duties (skills) 
2. Opportunities (locally and nationwide) 
3. Pride in workmanship 
4. Wages 

B. Types of body construction 
1. Manufacturer (model, make) 
2. Materials 

a. Types 
b. Shapes 
c. Size or gauge 
d. Characteristics 

C. Typew of chass i s - frames 
1. Ladder 
2. X Frame 
3. Offset 
4. Offset with X members 
5. Unitized 

D. Hand tools 
1, Nomenclature 
2. Uses 
3, Care and maintenance 
4. Safety 

E. Power tools and special equipment 
1, Nomenclature 
2. Uses 
3, Care and maintenance 
4. Safety 

F. Parts manual 
1. How to use 
2. Estimating 
3. Ordering 

G. Safety in the shop 
1. Rules and regulations 
2, Good housekeeping 

i 
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Suggested Shop Exercises 

1. Demonstrate and practice the proper use and maintenance of hand 
and power tools, and special equipment, 

2. Practice use of the parts manual in ordering specific parts and 
making cost estimates. 

References 

Motor Service's Automotive Encyclopedia. 

Crouse, William Harry. Automotive Chassis and Body: Construction, Operation 
and Maintenance. 
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Course Unit II 

AUTOMOTIVE METALS 

Training Time 

Objectives 

Classroom, 20 hours; shop, 20 hours 

To develop skills in analyzing damage patterns and provide practice 
in shrinking body and fender sections. 

Unit Outline 

t i 

A. Types of metals 
1. Properties 
2. Uses 

B. Physical metallurgy 
1. Weldability 
2. Hardening 
3. Annealing 

C. Strength of automobile body members 
1. Door panels 
2. Fenders 
3. Hood 
4. Trunk 
5. Cowl 
6. Floor Panel 

D. Damage pattern 
1. Analyzing procedures 
2. Corrective measures 

a. Repair 
b. Replace 

E. Shrinking procedures 

Suggested Shop Exercises 

1. Make an analysis of damage patterns 
2. Practice shrinking body and fender sections 

References 

Athanson, William J. Automobile Body Repair and Paint Guide, 
Venk, Ernest, Edward D, Spicer, and Ewart J. Davies. Automotive Collision 
Work. 
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Course Unit III 

BODY PANEL AND FENDER STRAICaTTENING 

I t 

\i 

Training Time 

Objectives 

Classroom, 50 hours; shop, 480 hours 

To develop skills in the straightening of body panels and fenders. 

Unit Outline 

A. Analyzing damaged areas 
1. Impact are.:: 
2. Type of damage 

B. Roughing-out sequence 
C. Tools required 

1. For raising low spots 
2. For removing deep bends 
3. For flattening high spots 

D. Files and buffing equipment 
1. Proper use 
2. Care and maintenance 

E. Estimating damage 
1. Flat rate manual 
2. Time and materials cost 

Suggested Shop Exercises 

1. Roughing-out and straightening body damages utilizing dollies and 
hammers (manual and air). 

2. Exercises in metal finishing procedures using files and buffer. 
3. Submit job estimates on each assignment. 

References 

Sargent, Robert L. Automobile Sheet Metal Repair. 
Toboldt, William K. Automotive Body Repairing and Repainting. 
Vale, John W. Modern Auto Body and Fender Repair. 
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Ctourse Unit IV 

WELDING AND LEADING 

Training Time 

Objectives 

Classroom, 30 hours; shop, 240 hours 

To develop selected skills in oxyacetylene and arc welding, and leading. 

Unit Outline 

A. Principles of welding and brazing 
B. Oxyacetylene procedures 

1. Use and care of equipment 
2. Proper flame adjustment 
3. Welding techniques 
4. Cutting techniques 
5. Safety practices 

C. Arc welding equipment 
1. Operation of arc welding machine 
2. Use and care of equipment 
3. Welding techniques 
4. Safety practices 

D. Brazing 
1. Advantages and disadvantages 
2. Brazing techniques 

E. Leading (soldering) 
1. Principles 
2. Types of filler 
3. Preparation of body for leading 
4. Leading procedures 
5. Leading finishing 

a. Grinding 
b. Filing 
c. Sanding 

F. Safety procedures 
G. Safety equipment 

Suggested Shop Exercises 

1. Practice oxyacetylene welding, and brazing of body and chassis metals 
2. Practice metal arc welding of frame and cross member sections 
3. Practice cutting of body and chassis metals using oxyacetylene equip­

ment 
4. Use filling materials to repair auto bodies 
5. Practice grinding, filing and sanding filled body sections 

11 
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References 

Sargent, Robert L, Automobile Sheet Metal Repair. 
Toboldt, William K, Automotive Body Repairing and Repainting. 
Vale, John W, Modern Auto Body and Fender Repair. 
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Course Unit V 

FRAME STRAIGaiTENING 

Training Time Classroom, 25 hours; shop, 155 hours 

Ob̂ jectives 

To develop skills in the straightening of automotive frames and bumpers. 

Unit Outline 

A. Frame testing and checking equipment 

1. Steel rule 
2. Tram gauge 
'̂. Self-centering gauge 
4. Principles of body-frame correction machine 

B. Replacement versus repair 
1. When 
2. Why 

C. Bumper straightening and arm alignment 
1. Tools required (hand and power) 
2. Procedures 

D. Estimating 
1. Flat rate manual 
2. Time and material cost 

Suggested Shop Exercises 

1. Exercises in frame and arm alignment, bumper straightening 
2. Remove and replace cross members 
3. Demonstrations showing frame replacement 
4. Exercises for holding and applying pressure to frame members 
5. Submit job estimate for each assignment 

References 

Crouse, William Harry. Automotive Chassis and Body: Construction, Operation, 
and Maintenance 

Venk, Ernest, Edward D. Spicer, and Ewart J, Davies. Automotive Collision 
Work. 

i 
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Course Unit VI 

FRONT END REPAIR AND ALIGNMENT 

Training Time Classroom, 10 hours; shop, 40 hours 

Ob.̂ ectives 

To develop skills in the installation and alignment of front end parts. 

Unit Outline 

A. Front end section alignment 

1. Tools and equipment 
2. Checking alignment procedure 
3. Straightening sequence 

B. Steering mechanism 
1. Operating principle 
2. Assembly 
3. Nomenclature 

C. Estimating 
1. Front end section repair and alignment 
2. Steering assembly repair 

Suggested Shop Practices 

1. Check front section alignment and use necessary tools and equipment 
to align 

2. Repair and assemble steering assembly 
3. Submit job estimates on front end section and steering assembly repair 

References 

Crouse, William Harry. Automotive Chassis and Body; Construction, Operation, 
and Maintenance. 

Venk, Ernest, Edward Spicer, and Ewart J. Davies. Automotive Collision Work. 
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Course Unit VII 

REFINISHING PROCESSES 

Training Time Classroom, 50 hours; shop, 350 hours 

Objectives 

To develop selected skills in refinishing automotive body panels and 
fenders. 

Unit Outline 

A. Types of Paint 
1. Lacquer base 

a. Advantages 
b. Disadvantages 
c. Precautions when using 

2. Synthetic base 
a. Advantages 
b. Disadvantages 
c. Precautions when using 

B. Prepainting procedures 
1. Remove all rusty surfaces 
2. Patch all holes or breaks 
3. Fill and smooth all indentations 
4. Sand all flaking and chipped paint areas 
5. Apply primer coat properly 
6. Properly mask areas not to be painted 

C. Operating techniques of paint sprayers 
1. Nomenclature 
2. Spray adjustment 
3. Proper spraying techniques 
4. Disassembly and cleaning 
5. Blaintenance and care of spraying equipment 

D. Drying 
1. Bake dry process 
2. Air dry process 

E. Rubbing, polishing, and waxing 
1. Materials 
2. Procedures 

F. Job estimating 
1. Flat rate manual 
2. Time and materials cost 

G. Safety 
1. Ventilation 
2. Flammable material 
3. Personxxel protective equipment 

a. Gloves 
b. Mask 
c. Goggles 

15 

I 



wmfifiiimmmmmimm m miippp iPiPiiPWIiiliPliWIIiPIPI mmmmnimmmm 
Pi*i**flBf^E7-^35B 

Suggested Shop Exercises 

1. Prepare body surfaces using files, grinders, and sanders (hand and 
power equipment) 

2. Practice proper and efficient masking procedures 
3. Practice painting portions of auto body and spot painting, using the 

sprayer 
4. Disassemble, clean, and reassemble spray equipment 
5. Use rubbing compound, wax, and polish, by hand, and with buffing 

equipment 
6. Practice refinish shop job estimating 

References 

Athanson, William J. Automobile Body Repair and Paint Guide. 
Toboldt, William K. Automotive Body Repairing and Repainting. 
Vale, John W. Modern Auto Body and Fender Repair. 
Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision 
Work. 
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Course Unit VIII 

REMOVING AND REPLACING UPHOLSTERY AND TRIM 

training Time Classroom, 20 hours; shop, 60 hours 

Objectives 

i i 

To develop skills in removing and replacing upholstery and trim. 

Unit Outline 

A. Seat construction 
1. Adjustment assembly 
2. Springs 
3. Padding material 
4. Upholstery and trim material 
5. Buttoning 

B. Interior head lining 
1. Proper care 
2. Removal techniques 
3. Replacement techniques 

C. Door and quarter panel 
1. Door operating assembly 
2. Nomenclature 
3. Removal and replacement 

D. Moulding and trim 
1. Construction 
2, Installation 

E. Estimating 
1. Flat rate manual 
2. Time and material cost 

Suggested Shop Exercises 

,( 

1. Remove and adjust seats 
2. Remove and replace head lining 
3. Remove and install new interior panels 
4. Remove and replace moulding and trim 
5. Recover front and back seats and arm rests 
6. Submit job estimates for each job 

References 

Motor Service's Automotive Encyclopedia. 
Venk, Ernest. Edward D, Spicer, and Ewart J, 
Work. 

Davies. Automotive Collision 
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Course Unit IX 

GLASS REMOVAL AND REPLACEMENT 

Training Time Classroom, 30 hours; shop, 150 hours 

Ob̂ jectives 

To develop skills in the removal and replacement of automotive glass. 

Unit Outline 

A. Types of automotive glass 
1. Safety 
2. Laminated 
3. Tinted 

B. Window regulators 
1. Nomenclature 
2. Assembly operation 

C. Glass removal and installation 
1. Wind shield and rear window 
2. Door windows 

D. Job estimating 
1. Flat rate manual 
2. Time and materials cost 

Suggested Shop Exercises 

1. Make trial orders for glass replacement 
2. Exercises in repairing window regulators 
3. Assignments of removing glass without damage 
4. Install glass and glass channels 
5. Submit job estimate with each assignment 

References 

Athanson, William J. Automobile Body Repair and Paint Guide. 
Venk, lamest, Edward D. Spicar, and Ewart J. Davies. Automotive Collision 
Work. 
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TEACHING THE COURSE 

Planning the Lesson 

The best guide or lesson plan is, of course, one that has been prepared by the 

individual instructor, based on personal experiences and manner of teaching. Al­

though instructors differ in their ways of organizing and coordinating important 

parts of their presentations, they agree that the purpose of a lesson is to present 

effective and meaningful classroom instruction. 

Written plans may be brief, but the good instructor will know before the class 

starts: 

1. The goals or objectives of the lesson - the kind of learning desired 

1-̂  

2. The outline and suggested time schedule for the lesson, including: 
a. An interest approach - a way to introduce the lesson, to capture the 

interest of the trainees and to direct their attention to the lesson's 
goals or objectives 

b. Activities which will involve the trainees in discovering new facts 
and principles, solving realistic problems, or practicing skills 

c. A way to summarize the lesson - to help trainees arrive at some valid 
conclusions and/or to evaluate the extent to which lesson goals have 
been achieved 

3. The subject matter content - the facts and principles or main ideas to be 
brought out in the lesson 

4. The teaching materials and references to be used 

Training Facility Considerations 

The intent of this section of the training guide is to describe typical train­

ing facilities. It is recognized, however, that flexibility is required in order 

to meet local requirements. Shop layouts and equipment lists illustrate the mini­

mum rather than optimum programs. The training facility floor plan, see Appendix 

E, represents what can be done with a minimum size physical plant. However, if 

19 
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existing buildings are utilized, the vehicle stalls may not be accessible from the 

outside. In this case, the building should be wide enough to permit locating a 

center driveway 25 feet wide. If the working stalls are located at a 45 degree 

angle, the aisle width could be reduced to 16 feet. 

A separate classroom is recommended for this training program. This will 

permit trainees to concentrate much better than would be possible in the environ­

ment of the working area where many distractions may exist. Also, this classroom 

will permit shelf space in a convenient location for a reference library, encour­

aging greater use of reference materials. 

The parts and tool room, as shown, would be stocked with a few common parts 

and speciality tools which may be used to give trainees experience in writing 

requisitions. A service counter, opening to the parts and tool room, should be 

available to control and access to tools. 

Items necessary for personal comfort would include lighting, heating, clean­

liness, and control of contaminated air. Optimum lighting conditions would require 

illumination of 50 foot candles at 30 inches above floor level. Radiant hsating in 

the floor is recommended for geographical areas of severe cold. However, any envi­

ronment control system capable of maintaining 68 F (plus or minus for the cold 

season, and a summer temperature control which provides good ventilation will suf­

fice. An air filter system for the general working area to trap spray and dust 

particles is recommended, especially during cold weather when all doors and windows 

are closed. The welding booths should be connected to the exhaust system by a hood 

with a 6" X 14" intake opening. The hood should be located within 12 inches of 

the welding zone. In addi"Mon to this, the spray booth should have its own exhaust 

20 
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system. It is advisable to consult local regulations before construction of the 

spray booth. A system of floor drains or gutters (not shown) would be conducive 

to good housekeeping. 

In maintaining the policy of indicating a minimum facility, no space has been 

designated for an air compressor or a parts cleaning tank. It would be highly de­

sirable to have available extra room for these two pieces of equipment although it 

is not mandatory. The parts cleaning tank should have at least a 100 gallon ca­

pacity, and should be provided with a circulating pump and filter. 

Since specific items of equipment have been chosen to represent a typical 

training situation, instructors responsible for particular programs may wish to 

adapt this training guide to meet the needs of local conditions and the background 

of their trainees. 

In the list of equipment, see Appendixes A, B, and C, prices have been in­

cluded for the purpose of indicating approximate quality of each item; and, again, 

considerable flexibility must be recommended. More detailed specifications will 

be needed should this list be used for writing purchase orders. 

Criteria for Judging Trainee Readiness for Employment 

The criteria which serve as guides for determining whether the trainee is 

ready for employment as an automotive body repairman may be more rigorous than 

in some other occupations. However, some understanding and insight into how to 

provide various services are of such importance that every attempt be made to 

evaluate trainee progress. 

The use of various evaluative devices is necessary for the instructor and the 

trainee to accumulate objective information about the growth of the trainee. The 

following personal qualities and characteristics should be developed or strengthened 

during the training program. 

21 
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A. Personal qualities: 

1. Courtesy, friendliness, and tact in dealing with supervisors, 
fellow workers, and the general public 

2. Acceptable appearance - good grooming, cleanliness and neatness 
in dress, sensible choice of clothing 

3. Good personal habits in speech, mannerisms, neatness and method 
of work 

4. Acceptable attitudes - calmness in disorganized situations, 
cooperativeness, willingness to work with others 

5. Understanding the role of the Automotive Body Repairman 

B. Activities showing knowledge, understanding, and skills: 

1. Demonstrates knowledge of automotive body repair work 
2. Understands and conforms to instructions or directions 
3. Demonstrates ability to work with minimum immediate supervision 
4. Demonstrates the ability to keep repair facilities clean and 

orderly 
5. Demonstrates the ability to properly use and maintain tools used 

in automotive body work 
6. Demonstrates the ability to develop and follow a work plan or 

schedule 
7. Demonstrates understanding of basic safety precautions 

22 
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SUGGESTED LIST OF TEXTBOOKS AND REFERENCES 

Athanson, William J. Automobile Body Repair and Paint Guide. Princeton, N.J.: 
Van Nostrand 1951. 

Crouse, William H. Automotive Chassis and Body; Construction. Operation and 
Maintenance. New York: McGraw-Hill Book Co., Inc., 1959. 

Locke, B.W. Sports Car Bodywork, Construction in Timber, Metal and Plastics. Rev. ed. 
Cambridge, Mass.: R. Bentley, 1960. 

Motor Service's Automotive Encyclopedia. Toboldt, William K., and Jud Purvis, editors, 
Chicago: Goodheart-Wilcox Co., 1965. 

Sargent, Robert L. Automobile Sheet Metal Repair. Philadelphia: Chilton Co., Book 
Division, 1961. 

Toboldt, William K. Automobile Body Repairing and Repainting. Homewood, 111.: 
Goodheart-Wilcox Co., 1965. 

Vale, John W. Modern Auto Body and Fender Repair. New York: Prentice-Hall, 1954. 

Venk, Ernest, Edward D, Spicer, and Ewart J. Davies. Automotive Collision Work. 
3rd ed. Chicago: American Technical Society, 1964, 
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SUGGESTED LIST OF FILMS 

Title Subject Matter 

FIRE - CAUSE AND ALARM 
16 mm, sound, 12 minutes 
Bell Telephone System Offices 

HOW METALS BEHAVE 
16 mm, sound, 30 minutes 
American Society for Metals 
Mr. T. C. DeMond 
Metals Park, Ohio 

Shop Safety 

Basic Theory 

MAKING THE MOST OF THE SPRAY PAINTING METHOD 
16 mm, sound, 45 minutes 
DeVilbiss Co. 
300 Phillips Avenue 
Toledo, Ohio 

Basic Paint 

NEW WELDING PROCEDURES 
16 mm, sound, 20 minutes 
Eutectic Welding Alloys Corp, 40-40 
172nd Street 
Flushing 58 
New York, New York 

OXY-ACETYLENE FLAME MASTER OF METALS 
16 mm, sound, 19 minutes 
Bureau of Mines 
Graphic Services 
4800 Forbes Avenue 
Pittsburgh 13, Pennsylvania 

Basic Practices 

Basic Practices 

STORY OF ARC WELDING, A 
16 mm, sound, 24 minutes 
Bureau of Mines 
Graphic Services 
4800 Forbes Avenue 
Pittsburgh 13, Pennsylvania 

WORLD OF HENRY FORD 
16 mm, sound, 35 minutes 
Ford Motor Co. 
Ford Film Library 
Dearborn, Michigan 

Basic Practices 

History & Introduction 

24 
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Quantity 

1 

1 

6 

4 

1 

Appendix A. SUGGEST LIST OF MACHINES 

Description 

Compressor, air, 15 h.p. 

Shear, metal cutting, bench model 

Welding and cutting units, gas, portable 

Machines, arc welding, 250 amp capacity 

Drill press, |" chuck capacity 

Total cost 
estimated 

2,075.00 

250.00 

1,050.00 

1,100.00 

450.00 

25 
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Quantity 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

1 pr. 

12 

1 

6 

Appendix B. SUGGESTED LIST OF T^OLS 

Description 

Hammers, double faced dinging 

Hammers, pecking 

Hammers, long body finishing 

Hammer, finishing for fender bends 

Dolly assortments, 6 pieces 

Hammers, sledge, 3 lbs 

File, assortments and file holders, 
8 pieces 

Plier assortments, 8 pieces 

Screw driver sets, standard tip, 
5 pieces 

Screw driver sets, phillips head, 
5 pieces 

Punch and chisel sets, 12 pieces 

Snips, combination pattern sheet 
metal, i3|" length 

Snips, aviation, setsd right hand, 
1 left hand) 

Wrench sets, combination, box and 
open end, 15 wrenches 

Wrench, socket, | square drive, 
25 piece set 

CJuttex's, bolt, with 24 inch handle 

Clamps, "c", 6 inch opening 

Punch and drift set, S pieces 

CJfaisels, cold, 1 inch wide blade 

Total cost 
estimated 

62o00 

60,50 

71.00 

57.00 

420.00 

95.00 

442.00 

490.00 

185„00 

157.00 

165.00 

140.00 

75.00 

820.00 

825.00 

10,50 

72.00 

6„00 

6,00 
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Quantity 

2 sets 

6 

2 

10 

8 

1 

1 

2 

2 

2 

2 

1 

1 

1 

2 

1 

2 

1 

6 

2 

2 

Description 

Drills, twist, high speed, with 
metal index 

Hammers, 2-ball peen, 2-sledge, 
2-soft face 

Bars, pry 

Frames, hack saw, adjustable to 
12 inches 

Saws, hole, 3/4 inch to 3 inch 
diameter 

Saw, saber 

Cutter, panel, pneumatic, complete 
with one set of 3 chisels 

Soldering irons, 200 watt 

Soldering guns, 250 watt 

Rules, steel 

Tapes, steel, 25 ft. long 

Tap and die set, |" to |" size, 
in N.C. and N.F. and 4 x 36 to 

12 X 24 size in machine screw thread 

Insert tool, head lining 

Aiming machine, head light 
Socket sets, 5" drive, 19 pieces 

Wrench set, metric, 3/8" drive, 
to 27 mm 

Drills, portable, electric, |" capacity 

Drill, portable, electric, |" capacity 

Sanders, body, 9" disk, electric 

Sanders, block type, electric or air 

Buffer-polishers 

Total cost 
estimated 

60.00 

14.00 

10.00 

30.00 

38.00 

50.00 

250.00 

25.00 

24.00 

2.00 

10.00 

38.00 

2.25 

15.00 

42.00 

35.00 

65.00 

50.00 

590.00 

180,00 

180.00 
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Quantity 

3 doz, 

1 

6 

2 

24 

36 

6 

6 

6 

6 

6 

6 

2 

2 

6 

Description 

Files, assortment 

Flaring tool, 3/15 to 4/8" O.D, 
tubing 

Wrenches, adjustable 4 to 16 

Wrenches, pipe, 14" length 

Clamps, body 

Pliers, vise grip 

Spoons, pry 

Spoons, bumping 

Spoons, body 

Spoons, general 

Spoons, rough service 

Spoons, combination 

Pry rods 

II 

Gauge, tram, length 114 

Gauge, self-centering 

If 

Total cost 
estimated 

49.00 

15.00 

28.00 

9.00 

250,00 

90.00 

20.00 

15.00 

15.00 

24,00 

24.00 

24.00 

15.00 

50.00 

200.00 
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Quantity 

20 

20 

20 

1 

20 

10 

1 

1 

1 

2 

1 

3 

24 

6 

Appendix C. SUGGESTED LIST OF EQUIPMENT 

Description 

Lighters, torch, with one flint 

Goggles, welding 

Cabinets, tool, mounted on heavy 
duty rollers 

Desk, 5 drawer 

Chairs, tablet arm 

Lockers, personnel, steel, double 
compartments 72" x 24" x 18 If 

Projector, motion picture, 16 mm 
sound 

Projector, still, for slides 

Projector, overhead 

Screen for showing pictures, 6* x 6* 

Jack, body, complete with pump and 
ram, 10 ton capacity 

Jacks, body, complete with pump and 
ram, 2 ton capacity 

Jacks, frame, 10 ton capacity 

Jacks, floor, hydraulic, 2 ton capacity 

Stands, floor, automotive 

Rick racks, for holding body panels 
24" X 48 tt 

Benches, for metal work, metal top. 
30" X 72" 

Air pressure regulators, with 
moisture traps, 0-100 lb gage 

Table, demonstration, 30 x 62" top 

Total cost 
estimated 

7.00 

60.00 

600.00 

120.00 

240.00 

400.00 

220.00 

135.00 

120.00 

36.00 

338.00 

404.00 

650.00 

525.00 

420.00 

140.00 

540.00 

350.00 

60.00 
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Quantity 

7 

2 

1 

12 

4 

4 

1 

1 

8 

3 

3 

12 

6 

6 

1 

6 

6 

9 

12 

1 

4 doz 

12 

12 

Description 

Hoses, air, 3/8** I.D,, 50 foot length 

Racks, paper 

Press, hydraulic, 5 ton capacity 

Creepers, low profile 

Vises, 4 jaw, 6** opening, swivel base 

Extinguishers, fire 

Hoist, chain, 2 ton capacity 

Light, drying, complete set with 
8 heating elements 

Hoses, water, 5/8 I.D., 25 feet long 

Pans,̂  drain, 3 gallon capacity 

Containers, waste, with lids 

Covers, fender, with rubber backs 

Covers, seat, spread 

Guns, spray, siphon cup type 

Gun, spray, hot spray type 

Brushes, wire, 12** length 

Brushes, striping 

Brushes, paint, assorted sizes 

Paddles, solder 

Trimmer, sanding disc 

Brushes, flux 

Lights, extension, moulded rubber handle 

Plates, tension, solder-on type 

Total cost 
estimated 

120.00 

60.00 

250.00 

120.00 

170.00 

190.00 

367.00 

150.00 

64.00 

12.00 

15.00 

72.00 

36.00 

360.00 

86.00 

3.60 

4.80 

22.00 

12.00 

17.50 

6.00 

36.00 

48.00 

30 



<i!iniiiiiPiiHi mmmtrnmmmmmimmfmmmimmmmi^m wmmmmmmiiiiKKmmmmimm^miimm 

Appendix D. SUGGESTED LIST OF EXPENDABLE SUPPLIES 

Quantity 

20 

20 

55 

5 

55 

3 

200 

12 

144 

144 

24 

6 

6 

500 

100 

1500 

200 

2 

12 

gal 

gal 

gal 

doz 

gal 

gross 

lbs 

jars 

cyl 

cyl 

lbs 

lbs 

sheets 

qts 

Description 

Stripping material, (paint remover) 

Primer 

Paint thinner, enamel 

Masking tape, g , 1 , Ig 

Paint thinner, lacquer 

Sanding discs, 24, 36, and 50 grit 

Body solder, 50-50 (60-40 optional) 

Solder flux 

Tack rags 

Steel wool, pads 

Solder paddle lubricant 

Oxygen 

Acetylene 

Welding rods and electrodes 

Brazing rods 

Sand paper, 80, 200, 400 grit 

Shop towels (v/iping rags optional) 

Jack fluid, hydraulic 

Buffer pads, wool 

Total cost 
estimated 

110.00 

120.00 

88.00 

60.00 

54.00 

95.00 

160.00 

14.00 

36.00 

15.00 

12.50 

24.00 

24.00 

150.00 

130.00 

150.00 

20.50 

1.20 

36.00 

assortment 1" Machine bolts and nuts, 5 through 5/8 , 
I" to 2-1" length 60.00 

assortment Machine screws, 6 x 32 through 10 x 24, 
^" to 1" length 20.00 
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Quantity 

10 

20 

500 

20 

20 

20 

4 

50 

2 

1 

1 

6 

4 

1 

4 

3 

1 

24 

10 

5 

gross 

lbs 

gross 

gal 

gal 

Description 

Sheet metal and selftapping screws 

Steel washers 

Lock washers 

Hack saw blades 

Practice fenders (used) 

Practice panels (used) 

Practice paint boards, paper covered 

Sheet metal, 12" x 18", practice, 
20-22 gauge 

Stretchers, sheet metal strip 

Cutaway section, roof rail 

Cutaway section, rocker panel 

Lock mechanisms, door 

Lock mechanisms, trunk 

Cutav/ay section, floor pan and drain 

Window regulators, side 

Window regulators, vent 

Window regulators, rear, station wagon 

Moulding clips, assortment 

Synthetic filler material 

Glass sealer with dispenser 

Total cost 
estimated 

1*>.00 

7.50 

5.00 

60.00 

60.00 

60.00 

120.00 

25.00 

18.00 

12.00 

12.00 

24.00 

12.00 

14.00 

8.00 

6.00 

8.00 

6.00 

60.00 

20.00 
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APPENDIX E 

SUGGESTED TRAINNG FACILITY 

I T -w 

innnnn:i 
'DDnnn 
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CHALKBOARD 

î  
1 

ie. 
< 
X 

£ 
o 

is 
o 

X 
_ BULLETIN BO- {^£ 

iFY 

TOOL 
ROOM 

SPARE 
PART, 
SPECIAL 
EQUIP. 
SUPPLIES 

© ELECTRIC OUTLET 

^ EXPLOSIVE PROOF SWITCHES AND LIGHTS 

SHOULD BE INSTALLED WHERE REQUIRED 

® LINE PRESSURE ETC. 
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DISCRIMINATION PROHIBITED - Title VI of the Civil Rights Act 
of 1964 states: "No person in the United States shall, on the 
ground of race, color, or national origin, be excluded from 
participation in, be denied the benefits of, or be subject to 
discrimination under any program or activity receiving Federal 
financial assistance." Therefore, the Vocational Education 
program, like every program or activity receiving financial 
assistance from the Department of Health, Education, and 
Welfare, must be operated in compliance with this law. 
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Management Aide in Low-Rent Public Housing Projects, A Suggested 
Training Program. Manpower Development and Training Program. 

Office of Educ, Washington, D.C. Div of Vocat and Tech Ed 
OE-87001 
Pub Date - 64 
DOCUMENT NOT AVAILABLE FROM EDRS I8p. 

••'OCCUPATIONAL HOME ECONOMICS, HOME MANAGEMENT, FAMILY LIFE 
PROGRAM DEVELOPMENT, ^CURRICULUM GUIDES, 
HOUSING, ^MANAGEMENT AIDES, 
MDTA Programs, 

TEACHING GUIDES, PUBLIC 

Resource material is provided for use in developing a training 
program for management aides, persons who assist housing managers 
of local housing authorities in orienting residents to living in a 
new environment. The program objective is to prepare trainees to 
establish working relationships with people of varying 
backgrounds, interpret regulations and provide information 
regarding community services, instruct tenants in the best methods 
of home management, and assist the manager in keeping records, 
preparing reports, and handling problems. Units are Achieving 
Effective Working Relationships with People, Assisting Tenants with 
Family Living Problems and Housing Project Life, and Additional 
Tasks of the Management Aide, Each unit consists of suggested 
training time, objectives, course unit outline, and references. The 
student should be a high school graduate with a background in home 
economics, experience in wage earning and homemaking, and 
sufficient maturity to deal with a variety of problems. The teacher 
should have home economics training, experience in teaching adults, 
and ability to adapt materials and methods to the level of the 
group. Suggested training time is 360 hours. Suggestions for 
planning lessons and learning experience, evaluating achievement, 
securing teaching •'•acilities, and judging trainee readiness for 
employment are included. This document is available as' 
FS5.287--87001 for 20 cents from Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C, 20402. (MS) 
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i OREWGRxO 

THE IVL4JOR ROLE of home economics training »n rocaiionai education has been to assist youth 
and adults to prepare for the responsibilities and activities of homemaking and the achievenicnt 
of family well-being. Although this role will continue to be a responsibility of home ecoiioniics 
education, many socioeconomic changes affecting v.omeji and families require that home econo­
mists now assume, to a greater extent than in thy past, tht responsibility of providing training for 
wage earning. An increasing number of women find it necessary to S{: id part of their lives in 
some wage-earning occupation. In addition, many employed homeniake.s and community agencies 
find it necessary to secure assistance in the care of family members or in the provision of other 
services that contribute to more satisfactory family life. 

A series of work conferences held in 1963, under the direction of the Professional Services 
Section of the Manpower Development and Training Program, U. S. Office of Education, brought 
together national leaders in adult education in home economics, who, in cooperation with workers 
in other branches of vocational education and several national organizations and agencies, s e ­
lected nine service occupations for which to prepare training materials. These occupations, 
based on home economics knowledge and skills, provide a service to families within an institu­
tional or community setting or within the home. Suggested resource material from which to de­
velop a training program that meets the needs of a particular group of trainees have been p re ­
pared for each oi" the nine occupations. The job analyses and job descriptions used in the sug­
gested training programs were prepared for inclusion in the revised edition of the Dictionary of 
Occupational Titles, issued by the U. S. Department of Labor. 

This guide for the Management Aide in Low-Rent Public Housing Projects provides resource 
material from which a local training program can be developed. It is recognized that the experi­
ence and education of trainees will vary, as will the aims and wQQdB of the local Housing Authority 
that will employ and supervise the trained Management Aide. A suggested schedule for training 
is included, but the program should be adapted to each group of trainees. This publication will be 
useful for the development of training programs that will enable women to acquire competencies 
having a valid wage value and needed in serving families. 

<* 

Waiter M. Arnold 
Assistant Commissioner for 
Vocational and Technical Education 
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TRAINING PROGRAM FOR THE MANAGEMENT AIDE IN 
LOW-RENT PUBLIC HOUSING PROJECTS 

Developing Course Plans 

The following suggestions are for training persons who a re to be employed to assis t housing 
managers in low-rent public housing projects. Nationally, this job has been given a variety of 
descriptive titles. In this training guide the title Management Aide in Low-Rent Public Housing 
Projects is used. 

Teachers must adjust and adapt the suggestions in this guide to the needs of the particular 
group they are teaching because the duties expected of the Management Aide ma^' differ from 
community to community, and the trainees will vary in education, experience, and ability. In ad­
dition to having first-hand information concerning job requirements, the teacher must secure as 
much information as possible about trainees. The specific objectives, teaching methods, and time 
allotted to each aspect of the training can then be adjusted to the local situation and to the 
trainees. 

Job Functions 

The Management Aide assis ts housing managers of local housing authorities in orienting 
residents in housing projects to living in a new environment and to making effective use of the 
resources, facilities, and services provided in the project and in the communitj' for achieving a 
satisfying family life. 

Prc^ram Objectives 

To prepare trainees: 

1. To establish working relationships with people of varying socioeconomic backgrounds, 
cultural and racial heritages, and age groups; and to orient them to living in a hous­
ing project; 

2. To interpret regulations; 
3. To show location of project facilities; to demonstrate the use of kitchen, bathroom, 

and laundry- equipment; 
4. To provide information to tenants regarding community health services, child welfare 

services, churches, schools, adult education centers, and recreation centers; 
5. To assis t the manager of the local housing authority in handling special managerial 

and human relations problems; keeping records; preparing reports; and referring in­
dividuals or families requiring special counseling or other services to the manage­
ment staff; 

6. To instruct tenants in the best methods of planning homernakers' work schedules; 
selecting, buying, storing, and preparing food; selecting, buying, and caring for 
clothing; managing money; caring for children; and observing sanitary housekeeping 
practices. 

It is suggested that the teacher review the "Cr i te r ia for Judging Trainee Readiness for Em­
ployment" prior to developing plans for teaching this course. The cri teria will be useful through­
out the course in setting up specific objectives, providing learning expediences, and making per i ­
odic evaluations. 
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Teacher Qualificatioas 

A person qualified to teach is a competent homemaker who ' as had home economics training. 
She should also have had experience teaching adults, and should be able after inservice training 
to adapt teaching materials and methods to the level of the group. She should be emotionally ma­
ture, in good health, and should have sufficient understanding of human relations to help trainees 
relate themselves to the tenants and staff of a housing project. 

Background of Trainee 

A trainee should be a high-school graduate, preferably with two or more years of home eco­
nomics study in high school or junior college. She should be experienced as a homemaker and 
wage earner, and should have some experience working with groups on a voluntary or paid basis. 
The trainee should be able to help people help themselves, and should be well-adjusted, even-
tempered, and possessed of much patience. She should have sufficient maturity to work effec­
tively with the housing management staff, the different groups represented in the housing project, 
and the representatives of community agencies and organizations. 

Length of Course and Course Units 

A course of 360 hours is suggested for training. The following suggested time for each of the 
three units may be used as a guide for planning the course to meet trainee and community needs. 

Course Unit 

I 

II 

m 

Title 

Achieving Effective Working Relationships with People 

Assisting Tenants with Family Living Problems and Housing 
Project Life 

Additional Tasks of the Management Aide 

Total 

Hours 

90 

192 

78 

360 
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COURSE UNIT I 

ACHIEVING EFFECTIVE WORKING RELATIONSHIPS 
WITH PEOPLE 

Suggested Training Time 90 Hours 

Objectives 

To help trainees achieve effective working relationships with people by developing an under­
standing of basic human needs. Particular attention is focused on the differences among various 
ethnic, cultural, age, and socioeconomic groups. The unit also provides training in skills needed 
for communicating effectively with people. 

Course Unit Outline 

A. Some important understandings basic to 
working effectively with people 

1. Basic needs and desires of individuals 
a. Love and affection 
b. Security 
e. Recognition for achievement 
d. Self-confidence and self-respect 
e. To be liked and to be with others 

2. Some evidence of emotional ma tu r i t y -
achieving basic needs 
a. Ability to face facts 
b. Acceptance of others at their present 

growth level 
c. Acceptance of criticism—avoidance 

of blaming or taking out feelings on 
others 

d. Ability to face difficulties 
e. Acceptance of disappointments 

3. Self-understanding as a prerequisite for 
sympathetic understanding of and effec­
tive work with people 

4. Some possible characteristics of people 
from varied ethnic, cultural, age, and 
socioeconomic groups 
a. Aspiration level is often low—indi­

viduals have seldom experienced 
success 

b. May care about education, but d i s ­
like school 

c. Not particularly interested in the 
community 

d. Traditional festivals may be impor­
tant to older people, but are r e ­
jected by youth, resulting in possi­
ble conflicts 

e. Dress may differ from generally 
accepted standards 

f. The man may have nebulous position 
in family or may be autocratic head 
of family 

g. Food customs may differ from those 
of the American middle class 

5. Many facts must be recognized and a c ­
cepted, including 
a. Patterns of behavior and family 

practices differ 

b. Differences in behavior, within s o ­
cially acceptable limits, result in 
uniqueness of individual personali­
ties 

c. Basic human needs and the way they 
are met influence the quality of r e ­
lationships within the family and the 
attitudes of the individual in the 
community 

d. Ways to meet basic human needs 
can be learned at any age 

B. Some methods of communicating with ten­
ants 

1. Illiterate tenants 
a. Friendly conversation 
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(1) Choose the right time and place 
(2) Begin with an expression of in­

terest, a question, or reference 
to some successful achievement 

b. Individual or group discussions 
c. Demonstrations to show "how" 
d. Exhibits of how to use housing facil­

ities 
2. Functionally literate tenants 

a. Illustrated talks 

b. Simple direction sheets 
c. Group discussions 
d. Role playing 
Important skills for effective communi­
cation—friendly manner, distinct 
speech, clearly stated ideas, simple 
vocabulary, presentation of only a few 
directions at one time, repetition to in­
sure understanding 

References 

Conant, James B. Slums and Suburbs. New York: McGraw-Hill Book Co., Inc. 1961. 
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. "Social Class and Basic Personality Structure," Socioloi,y and Social Research, Vol. 36. July-August, 1952. 
Hess, Robert D., and Handel, Gerald: Family lloilds. Chicago: University of Chicago Press. 1959. 
Hill, Reuben, and others. Families Under Stress. New York: Harper & Brothers. 1949. 
Menninger, W. C. Understanding Yourself. Chicago: Science Research Associates. 1951. 
Moore, Bernice, and Moore, Harry F. The Emotional Climate of Our Times. Austin, Texas: University of Texas Hogg 

Foundation for Mental Health. 1959. 
Overstreet, Harry. The Mature Mind. New York: V/. VV. Norton Co. 1949. 
Warner, William L. American Life, Dream and Reality. Chicago: University of Chicago Press. 1953. 

COURSE UNIT II 

ASSISTING TENANTS WITH FAMILY LIVING PROBLEMS AND 

HOUSING PROJECT LIFE 

Suggested Training Time 192 Hours 

Objectives 

To develop the trainee's skills in and knowledge of ways to assist homemakers orient them­
selves to housing project living—regulations, problems concernino- household schedules, food, 
clothing, money-management, care of children, sanitation, repair and replacement of equipment, 
prevention of accidents, and simple home decoration. 

Course Unit Outline 

A. Helping families become oriented to living 
in a housing project 

1. Interpretation of regulations 
2. Location of project facilities for family 

living—laundry, play area for toddlers, 
and community center 

3. Use and care of equipment in kitchen. 

bathroom, laundry, and refuse-disposal 
areas 

B. The household work schedule for the full-
time homemaker and the woman who is 
both a homemaker and a wage earner 
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1. Household routines essential for family 

well-being 
2. Division of responsibilities within the 

family 
3. Sequence of work and job tasks to save 

time and energy 
4. Ways to determine the priority of home 

activities for family well-being or satis­
faction 

C. Family problems concerning food 

1. Spending the food dollar wisely—proce­
dures for controlling the food budget 

2. Ways of preparing food in the time 
available 

3. Methods of storing food 
4. Use of food in promoting happy re la ­

tions with family and friends 

D. Problems concerning clothing the family 

1. 
2. 
3. 

Family clothing plan 
Ways of renovating and methods of care 
Purchasing—thrift shops, rummage 
sales, and clothing stores 
Good grooming 

E. Money management plan 

1. Essential weekly and monthly expendi­
tures 

2. Family planning for use of income 
3. Ways to stay within planned expendi­

tures 
4. Savings—one use of money 
5. Credit—guides for use 

F. Care of children 

1. Need for good food, adequate rest , 
healthy play, and cleanliness 

2. Normal behavior of children of different 
age groups 

3. Types of facilities provided for children 
of different ages within the housing proj ­
ect 

4. plans for care and safety of children 
whose mother works 

5. Protecting children from hazards — 
stairwells, broken playground equip­
ment, open windows, matches, poisons 
(cleaning fluids), and medicines 

6. Health protection by immunization 

G. Sanitary housekeeping 

1, Cleaning 
a. Stoves and refrigerators 
b. Suitable methods and materials for 

each room and type of surface 
c. Frequent laundering to avoid accu­

mulating soiled linens and clothing 
2, Pest Control—preventive practices, ex­

termination service provided by the 
housing management 

3, Garbage and trash—proper handling in 
the apartment; use of project facilities 
for disposal; care of family garbage 
containers 

H. Repair and replacement of equipment 

1. Tenant responsibilities in using any 
project-owned equipment 

2. Procedures for reporting needed r e ­
pairs—leaking faucets, broken windows, 
clogged plumbing, or suspected gas 
leaks 

3. Tenant responsibility for complying 
with housing management requirement 
regarding repairs and installations 

I. Prevention of accidents 

1. Proper use of equipment—stoves, laun­
dry, lighting, gas heaters 

2. Use of improvised stepladders 
3. Storage of toys and small household 

equipment 
4. Removal of slippery spots on floor 

caused by water, grease, or excess 
floor wax 

5. Care of yard adjacent to home unit 

J . Simple home decoration 

1. Project regulations concerning deco­
rating, hanging pictures, structural 
changes 

2. Use of community center rooms or a 
model apartment to demonstrate inex­
pensive ways to make an apartment 
livable and attractive 
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COURSE UNIT III 

ADDITIONAL TASKS OF THE MANAGEMENT AIDE 

Suggested Training Time 

Objectives 

78 Hours 

To develop an understanding of the Management Aide's role in a low-rent public housing 
project; to emphasize knowledge and skills important in dealing effectively with tenants. 
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Course Unit Outline 

A. Serving as an information clearinghouse to 
tenants about available services and their 
location in the community 

1. Community health services 
2. Family and child-welfare services 
3. Schools and churches 
4. Adult education centers 
5. Recreation centers 

B. Serving as an assistant to the manager of 
the local housing authority 

1. Work of the housing authority 
2. Organization of the staff 
3. Work of all staff members 
4. Work of the Management Aide 
5. When to refer individuals or families to 

the management staff 
6. How to keep records and prepare reports 

References 

Local Board of Education. Directory of Centers for Adult Education. 
Local Community Welfare Council. Directory of Social Welfare Agencies. 
Local Council of Churches. Directory of Churches and Church-Sponsored Recreation or Welfare Centers. 
Local Housing Authority Office. Inventory of Community Agencies. 
Local ^ iblic Housing Administration Office. Local Housing Authority Management Handbook. 

. Local Housing Authority Tenant Handbook. 
National Social Welfare Assembly. Service Directory of National Organizations. New York: The Assembly. 1963. 



TEACHING THE COURSE 

Planning the Learning Experiences 

The objectives of a training program are achieved by learning experiences designed to help the 
trainees develop those behaviors and abilities designated in the objectives. Each experience should 
serve a definite function and should not be introduced because it is traditional or ' 'modern" or be­
cause it is satisfying to the teacher. 

A good teacher constantly reminds herself that "covering" the topics outlined for a course does 
not automatically result in learning. She knows that effective learning experiences should be planned 
by visualizing what the trainee must be able to do on the job. The job analysis will be an important 
guide, because the class experiences must be realistic and based on work situations for which the 
training is being given. Each trainee needs opportunity to apply her understandings and abilities to 
the different kinds of problems she may face. 

A variety of learning experiences will be needed to develop the kinds of abilities required in 
home and community service occupations. Creativity is a key in providing meaningful experiences 
for a particular group. The successful teacher will see new ways to synthesize, adapt, and revise 
experiences to fit the unique characteristics of the group and fulfill the requirements of the job. 

These are some planned experiences to be considered: 

A. Experiences that will add to and enrich the background of trainees 

1. 
9. 

3. 
4. 

Bringing employers to class to give information on nature of the job 
Using persons from special fields such as mental health, geriatr ics, nutrition or die­
tetics, child development, medicine, public health, and housing to extend basic knowl­
edge and answer questions 
Providing reading material appropriate to age and reading ability 
Using movies, filmstrips. charts, tape recordings, or other audiovisual materials to 
present specific information (it will be necessary for teachers to preview films, film-
str ips , and tapes for appropriateness of and familiarization with the content) 

B. Experiences which help develop insight and desirable attitudes 

1. 
2. 

3. 
4. 
5. 

Playing out roles of people who might be involved in a work situation 
Visiting with prospective employers who are to benefit from services to be given by 
trainees 
Comparing methods of doing a task by making simple time and motion studies 
Reacting to situations illustrated in movies, cartoons, or short dramas 
Making planned trips to representative places of employment 

Experiences in analyzing work situations and solving problems 

1. Considering a specific employment problem or work situation. The situation presented 
must be realistic. (If actual cases are studied, anonymity should be maintained.) The 
teacher should ask questions which lead trainees to recognize the problem, to decide 
what additional information might be needed. 

2. Developing step-by-step work schedules for some aspects of the job 
3. Working out typical problems in a laboratory situation 

and to suggest and evaluate sol ' i o n s . 
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D. Experiences to develop specific skills and abilities 

1. Watching demonstration of a technique, with foilow-up practice in class, laboratory, in 
own home, or in a situation provided by cooperating employer(s) 

2. Observing and participating in specific activities in places similar to those where 
trainee will be employed 

3. Experimenting with different arrangement or placement of equipment and supplies, or 
different techniques for completing a job 

4. Acting out situations such as interviewing a prospective employer, repeating directions 
given, or getting help from a supervisor 

E. Some teaching methods which help trainees draw conclusions and summarize important ideas 

1. r i rcle discussion—each member tells of something she observed on a field trip or in a 
film that would be useful to an employee 

2. Buzz group—a small group of trainees applies a principle to new situations 
3. Summarizing panel—2 to 5 members of the class review important ideas presented in a 

class session 
4. Summary sheets—brief summaries of major ideas, important facts, or steps in a work 

process, prepared by the teacher for distribution to trainees at the end of a lesson 

!> 
Evaluating Achievement 

Major functions of evaluation in a program designed to prepare iridi\iduals for wage-earning: 

1. Assessing basic abilities of persons desiring to enroll in the training program as a basis 
for selection 

2. Determining needs and backgrounds of trainees as one basis of setting up specific goals for 
the course 

3. Measuring the extent to which trainees achieve the goals 

Evaluation made for these purposes also will give the teacher a basis for developing learning 
experiences, modif3dng course plans, and selecting appropriate references and teaching materials. 
The needs, backgrounds, and abilities of potential trainees can be assessed by teachers in informal 
interviews with each person. Personal data sheets and more formal measurement of reading ability 
and aptitudes for the job may be supplied by vocational counselors or employment service offices. 

An integral part of planning a course is selecting some means for checking the progress of 
each trainee. The desired understandings, attitudes, and abilities are described in the objectives. 
Course plans must include: 

1. Ways of observing each trainee's progress toward achieving objectives 
2. Methods of recording observations so progress may be assessed 

A teacher can obtain some clues to progress from the trainee's participation in class and from 
individual conferences. An "anecdotal record," which is a factual report of what the trainee says or 
does, needs to be written at frequent intervals. Evaluation of the anecdotes should not be attempted 
until a number of observations has been recorded and at a time when the teacher's feelings and emo­
tions are least likely to influence her judgment. 

A rating scale may be used to indicate the level or quality of trainee accomplishment. Three 
levels are commonly used such as "very good," "acceptable," "not acceptable." (An experienced 
teacher may use one with 5 to 7 levels, but those used by trainees should be less complex.) The 
accomplishments being evaluated should be stated specifically and the meaning of the different levels 
on the scale should be indicated clearly so that all persons using the scale have a common under-



standing of the meaning of each rating. A check-off type of list can be used by both teacher 
and trainee to record completion of learning activity or achievement of ^~'Tie measurable skill. 
Rating scales, sometimes called "score cards," may also be developed to rate a completed task. 

Evidence of trainee accomplishments should be compiled throughout the training course. Since 
observations are more valid if made in realistic situations, much of the evaluation will usually 
take place in laboratory and practice Sessions. 

Planning the Lesson 

The best guide or lesson plan is, of course, one that has been prepared by the individual 
teacher, based on personal experience and manner of teaching. Although teachers differ in their 
ways of organizing and coordinating important parts of their presentations, they agree that the 
purpose of a lesson is effective and meaningful classroom instruction. 

Written plans may be very brief, but the good teacher will know before the class starts: 

1. The goals or objectives of the lesson—the kind of learning desired 
2. The outline and suggested time schedule for the lesson, including 

a. An interest approach—a way to introduce the lesson, to capture the interest of the 
trainees and to direct their attention to the lesson's goals or objectives 

b. Activities which will involve the trainees in discovering new facts and principles, 
solving realistic problems, or practicing skills 

c. A way to summarize the lesson—to help trainees arrive at sonr.e valid conclusions and 
/or to evaluate the extent to which lesson goals have been achieved 

d. Assignments of additional study or practice 
3. The subject matter content—the facts and principles or main ideas to be brought out in 

the lesson 
4. The teaching materials and references to be used 

Teaching Facilities 

In addition to home economics departments, there are various types of public and private 
facilities which, if available locally, could be used to enhance the effectiveness of this course. 
Trainees, for example, could profit from visits to housing facilities to observe techniques used 
in tenant orientation, home management, housekeeping, and similar course-related activities. 

Because all of the suggested facilities will not be available in every community, it remains 
for the teacher to modify or supplement the following suggestions: 

1. Rooms in housing projects, public schools, recreation centers, YWCA's, libraries 
Rooms in any of these injtitutions may provide space and facilities for class meetings 
and group discussions. Of particular interest are rooms which contain bulletin boards, 
chalkboards, and are suitable for the use of audiovisual aids. 

2. Facilities within housing projects 
Through visits to furnished apartments in low-rent public housing projects, trainees 
can observe typical facilities and decor. The teacher can point out examples of how in­
expensive furniture obtained from thrift shops. Good Will Industries, the Salvation 
Army, or similar sources may be used to advantage. Apartments may also be used for 
demonstrating and practicing good housekeeping techniques, the use and care of house-

10 
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hold equipment (stove, refrigerator and bathroom fixtures), and home safety meas­
ures. Visits to project laundry, playground, and refuse-disposal areas will familiar­
ize trainees with other typical proje' facilities. 

3. Local appliance stores and utility companies 
These stores and firms usually employ trained specialists who give demonstrations in 
the use and care of common household appliances, not all of which may be available for 
class practice sessions or demonstrations. Much can be learned about the use, opera­
tion, and care of these appliances through a well-planned visit to these facilities. 

4. Schools and child-care centers 
A visit to a kindergarten, nursery, or primary grade offers trainees an excellent oppor­
tunity to observe children and their activities. Particular attention can be focused on 
techniques used in obtaining the cooperation of children. 

5. Local stores 
Field trips to local stores can help trainees learn more about desirable shopping tech­
niques, general price levels, characteristics of various products, and methods of selec­
tion of clothing, food, and furnishings, 

6. Other community resources 
Visits to other community resources—commurJty health centers, child-welfare centers, 
adult education centers, recreation centers—can acquaint trainees with some resources 
outside the housing project which may be available to project residents. 

Criteria for Judging Trainee Readiness for Employment 

The criteria which serve as guides in determining whether the trainee is ready for employ­
ment as a Management Aide will be more intangible than in some other occupations. However, 
some understanding of human frailties and needs, and some insight into how to establish effective 
working relationships with people, are of such importance that every attempt should be made to 
evaluate trainee progress. 

The use of various evaluative devices is necessary for the teacher and the trainee to accu­
mulate objective information about the growth of the trainee. The following kinds of competencies 
are important to develop or strengthen during the training program. 

A. Personal qualities 
1. Courtesy, friendliness, and tact in dealing with housing project residents and staff 

members 
2. Acceptable appearance—good grooming, neatness in dress, sensible choice of 

clothing 
3. Good personal habits—speech, mannerisms, cleanliness, methods of work, punc­

tuality 
4. Mature judgment in a variety of situations 
5. Acceptable attitudes—interest in people, ability to relate easily to differeat kinds 

of people, cooperativeness, patience 
6. Understanding of own role and that of others 

B. Activities showing knowledge, understanding, and skills 
1. Works effectively under supervision—understands and carries out instructions 

given by the management staff 
2. Demonstrates ability to understand and interpret housing project regulations — 

explains tenant and management responsibilities 
3. Demonstrates procedures for preparing reports and keeping records 
4. Exhibits knowledge of people to contact and action to take in an emergency 

11 
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5. Demonstrates some recommended methods for obtaining and giving information 
6. Demonstrates ability to instruct people of varied abilities and backgrounds 
7. Demonstrates an understanding of basic needs and desires of individuals and dif­

ferences among various groups—cultural, age, socioeconomic 
8. Demonstrates ability to establish working relationships with all kinds of people 
9. Demonstrates ways to help homemaker with household routines, efficient scheduling, 

and methods of work 
10. Demonstrates knowledge of family shopping—preparation of a shopping list, selec­

tion of items, problems related to weights and measures, money and change, other 
shopping practices 

11. Demonstrates ability to help families with money-management problems 
12. Demonstrates some understanding of elementary techniques for working with 

children—their needs, typical problems, the care of infants 
13. Demonstrates some techniques and methods of Keeping home clean, sanitary, 

orderly 
14- Demonstrates care and use of common household appliances and equipment-

washing machine, dryer, stove, refrigerator, etc. 
15. Demonstrates understanding of safety in the home—basic precautions, dangerous 

areas 
16. Demonstrates some inexpensive ways to make an apartment livable and attractive 
17. Demonstrates proper use and care of project facilities and equipment—laundry 

room, refuse-disposal areas, playgrounds, recreation rooms, etc. 

12 
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This is one of a ser ies of nine training guides for Home and Community 
Servdee Occupations. 

A. Community-Focused Occupations Which Use 
Home Economics Knowledge and Skills 

1. Child Day-Care Center Worker 

2. Management Aide in Low-Rent Public 
Housing Projects 

3. The Visiting Homemaker 

4. Hotel and Motel Housekeeping Aide 

5. The Supervised Food Service Worker 

B. Home-Focused Occupations Which Use 
Home Economics Knowledge and Skills 

1. Clothing Maintenance Specialist 

2. Companion to an Elderly Person 

3. Family Dinner Service Specialist 

4. The Homemaker's Assistant 
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^'CURRICULUM, V̂UNITS OF STUDY (SUBJECT FIELDS), -VOFFICE OCCUPATIONS 
EDUCATION, ^€ATA PROCESSING OCCUPATIONS, '''CURRICULUM GUIDES, 
BIBLIOGRAPHIES, INSTRUCTIONAL MATERIALS, MANPOWER DEVELOPMENT, 
MDTA Programs, 

Vocational curriculums are suggested for eight electronic business 
data processing occupations as a guide to training unemployed and 
underemployed persons. The course outlines and other material were 
prepared by staff members of the Information and Training Services 
Division of McGraw-Hill, Inc. Consultants included data processing 
training specialists from industry, administrators in city and 
state business education departments, and faculty memebers in high 
schools, colleges, and vocational training institutions, Curriculums 
are suggested for the occupat5ons--(1) Tape Librarian, (2) 
Kay-Punch Operator, (3) Clerical Supervisor, (4) Coding Clerk, (5) 
Machine-Records Unit Supervisor, (6) Statistical Clerk, (7) 
Tabulating Machine Operator, and (8) Console Operator. Subjects for 
each occupational course of study are drawn from General Office 
Education Units, subjects common to two or more occupation?, and 
Specialized Occupation Units, both listed. Program lengths vary from 
13 to twenty-two 30-hour weeks. Hours required, unit description, 
topic outlines for each unit, texts, and other teaching aids are 
shown for each course of study. Job descriptions and prerequisites 
for training and employment are given for each occupation. Trainees 
enrolled in the programs are expected to have completed 
approximately 10^ years of formal education and to have a working 
knowledge of English and elementary arithmetic. Instructors should 
be qualified in business data processing. Suggested standards of 
achievement and an extensive bibliography of texts ana references, 
periodicals, directories, films and filmstrips, and other 
instructional aids are included. This document is available for 
70 cents from Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. (PS) 
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FOREWORD 

THE MANPOWER DEVELOPMENT AND TRAINING ACT OF 1962 established a large-scale 
training effort to solve the problem of hard-core unemployment. The nationwide program of 
vocational training proposes to provide marketable job skills for unemployed and underemployed 
persons, including industrial and business workers whose skills have been rendered obsolete by 
automation, farm workers no longer needed in an era of mechanized agriculture, and youths who 
left school without acquiring a marketable job skill. The Nation needs to reduce the number of 
people dependent on unemployment compensation or public welfare and to increase its reservoir 
of skilleu manpower. The Manpower Development and Training Act of 1962 was designed to meet 
these objectives. 

Training programs are administered by the State Boards for Vocational Education under an 
agreement with the Secretary of the Department of Health, Education, and Welfare. Applicants 
for training are screened and referred to the schools by the State Employment Service offices 
which are affiliated with the United States Employment Service. 

The training courses to be offered in any particular community or State are determined by 
surveys made by the State Employment Service of the job offerings in that locality, and with 
approval of the teaching content bĵ  the State Department of Education. A prime objective of the 
program is to be reasonably certain that each trainee v/ill be readily absorbed into the labor 
force when his course is completed. In many areas there are chronic shortages of such workers 
as key punch operators and computer console operators. Trainees with skills in data processing, 
peripheral equipment operation, and allied occupations greatly improve their chances for gain­
ful employment. 

This publication has been prepared to suggest vocational curricula in certain electronic 
business data processing occupations. The outlines and other materials are designed to aid 
administrators, supervisors, and teachers in the promotion and development of these vocational 
courses. It should be recognized that the material contained herein is for "suggested" curricula, 
which should, in most instances, be adapted to meet local needs and tz'aining facilities. 

The course outlines and other materials were prepared by staff members of the Informa­
tion and Training Services Division of McGraw-Hill, Inc., under a contractual arrangement with 
the U. S. Office of Education. Consultants to McGraw-Hill included data processing training 
specialists from industry; administrators in city and State business education departments; and 
faculty members in high school, college, and university business education departments and 
vocational training institutions. All the materials were discussed and reviewed by the consult­
ants, by the McGraw-Hill staff, and by the U. S. Office of Education. Many varied suggestions 
and criticisms were received. The curricula necessarily could not reflect all the suggested 
approaches, philosophies, and ideas, but each one was carefully considered and, wherever pos­
sible, was incorporated into the final document. Since the resulting materials represent many 
opinions, no approval or endorsement by any one institution, agency, or person should be in­
ferred. 

WALTER M. ARNOLD 
Assistant Commissioner for 
Vocational and Technical Education 
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ELECTRONIC BUSINESS DATA PROCESSING 
PERIPHERAL EQUIPMENT OCCUPATIONS 

INTRODUCTION 

TECHNOLOGICAL AND ECONOMIC DEVELOPMENTS mean changing manpower needs in the 
United States in the coming years. Expanded training efforts are required to assure that the 
rapidly growing work force will be trained to meet shifting needs. 

To be fully effective, training programs require surveys of manpower resources, commun­
ity skill requirement studies, training program development, aptitude testing, counseling, trainee 
selection, referral to training programs, job development, referral to jobs, and follow-up. 
Training must be directed toward specific employment needs in the area where job openings 
exist. 

One expanding area of employment is the cluster of jobs centered around electronic business 
data processing. In order to handle the growing volume of business data which must be proc­
essed, skilled people are required to operate data processing equipment. 

These suggested curricula provide a guide lo training unemployed and underemployed per ­
sons as qualified workers in several business data processing occupations. 

r--, 
It is envisioned that technical changes in data processing equipment and systems will neces­

sitate periodic review of suggested curricula with a view to deleting units, changing or adding 
subject content, and even eliminating certain occupations because of technological change. 

The ''About the Curricula" section of this guide contains information about the design 
and objectives of the program. Also included are suggestions for making use of the unit outlines 
and programs for administrative and teaching purposes. Some of these suggestions will be found 
under "Administrative Options." 

The design of the curricula is sufficiently flexible to give local administrators and instruc­
tors wide latitude in planning and conducting courses which meet the needs of selected trainees. 
Local facilities and training needs will, to a large extent, determine how the suggested plans 
discussed in "About the Curricula" are to be adapted for use in particular programs for effec­
tive utilization of instruction time, reduction of schedule planning time, and optimum use of 
available training facilities. 

Appendix A provides suggestions for evaluating trainee achievement. Achievement is matched 
with selected occupational competencies. Job descriptions from the revised edition of the 
Dictionary of Occupational Titles and suggested position and training prerequisites are provided 
for each of eight data processing occupations. 

Each subject unit includes a list of suggested texts, references, and other teaching aids. 
Additional teaching materials that may be helpful to the teacher are listed in Appendix B. These 
lists include the more commonly used materials in the subject fields. As with the specific course 
content, the choice of teaching materials rests with local school administrators and instructors. 
Local business firms may provide additional useful teaching materials and resource persons. 
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The Sample Suggested Lesson Plan in Appendix B is included to assist the instructors in the 
preparation of guides for individual lessons. It is not intended as an example to be rigidly fol­
lowed, but is offered as an illustration of one way to develop an outline topic. 

Qualified business data processing instructors may be found in commercial and Government 
data processing installations, in vocational training schools, and in colleges, universities, and 
secondary schools. 

The basic program goals are the accelerated development of skills used in specific business 
data processing occupations and the increase in trainee understanding of basic i-jncepts and 
fundamental principles applicable to business and data processing. In view of the training goals, 
the teacher should provide useful and rewarding equipment operation experiences for the trainee 
throughout the program. 

: 
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CURRICULA OUTLINES 

General Office Education Units 

Unit Title Code Hours 

Business Mathematics I 
Business Mathematics II 
Elements of Fiscal Recordkeeping 
Payroll Records 
Language Skills 
Business Communications 
Personal Development 
Business Principles and Organization I 
Business Principles and Organization II 
Fundamentals of Typing 
Production Typing 
Office Calculators 
Introduction to Business Data 

Process ing 
Electro-Mechanical Accounting Machines 
Elementary Descriptive Statistics 
Principles of Supervision 
Psychology for Supervisors 
Classification and Coding 
Introduction to Computers 

BM-I 
BM-II 
FA 
PR 
LS 
BC 
PD 
BPO-I 
BPO-II 
FT 
PT 
OC 

BDP 
EAM 
EDS 
OS 
PS 
CLC 
IC 

30 
30 
60 
30 
30 
30 
30 
30 
30 
60 
60 
30 

60 
30 
60 
30 
30 
60 
30 

Special ized Occupation Units 

Elementary Library Systems 
Key-Punch Equipment Operation 
Data Processing Mathematics 
Introduction to Programming 
Tabulating Machine Operation 
Tabulating Machine Wiring 
Control Console Operation 

Data Processing Systems 

ELS 
KP 
DPM 
IP 
TM 
TMW 
CO 

DPS 

60 
60 
30 
30 
45 
45 
60 

90 
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CURRICULA SYNOPSES 

Each peripheral business data processing occupational training program is shown below with 
its suggested length in weeks. A week consists of 5 6-hour days totaling 30 hours. Variations in 
the length of the training day may be made on the basis of trainee caliber and administrative 
judgment. 

Occupation 

Tape Librarian 
Key-Punch Operator 
Supervisor, Clerical 
Coding Clerk 
Supervisor, Machine-Records Unit 
Statistical Clerk 
Tabulating Machine Operator 
Console Operator 

Length of Program in Weeks 

13 
15 
22 
13 
22 
15 
15 
15 

Daily Training Schedules 

Since many of the occupational training programs have identical subject units for certain 
periods of time, trainees mxay be grouped in order to conserve teaching time, space, and facili­
ties. Suggested daily training schedules are shown in the following tables. The tables show the 
hours of the day, the subject unit suggested for each hour, and the occupations for which the 
scheduling is appropriate. The codes used for subject units are to be found in the Curricula 
Outlines section. 

First Period—6 weeks 

Occupational 
Training Group 

Tape 
Librarian 

Key-Punch 
Operator 

Clerical 
Supervisor 

Coding 
Clerk 

Machine 
Records Unit Supervisor 

Statistical 
Clerk 

Tabulating 
Machine Operator 

Console 
Operator 

Suggested subject unit, by hour of the training day 
1 

BDP 

BDP 

BDP 

BDP 

BDP 

BDP 

BDP 

BDP 

2 

BDP 

BDP 

BDP 

BDP 

BDP 

BDP 

BDP 

BDP 

3 

PD 

PD 

PD 

LS 

PD 

LS 

LS 

LS 

4 

BPO-I 

BPO-I 

BPO-I 

BPO-I 

BPO-I 

BPO-I 

BPO-I 

BPO-I 

5 

FT 

FT 

OS 

PD 

OS 

PD 

PD 

PD 

6 

FT 

FT 

BM-I 

BM-I 

BM-I 

BM-I 

BM-I 

BM-I 
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Second Period~6 weeks 

€B^ 

Occupational 
Training Group 

Tape 
Librar ian 

Key-Punch 
Operator 

Clerical 
Supervisor 

Coding Clerk 

Machine 
Records Unit Supervisor 

Statistical 
Clerk 

Tabulating 
Machine Operator 

Console 
Operator 

Suggested subject unit, 
1 

FT 

FT 

BM-II 

BM-II 

BM-n 

BM-II 

BM-II 

BM-II 

2 

FT 

FT 

FA 

FA 

FA 

FA 

FA 

FA 

3 

LS 

LS 

FA 

FA 

FA 

FA 

FA 

FA 

by hour of the training day 
4 

BC 

BC 

BC 

CLC 

BC 

PR 

PR 

BC 

5 

ELS 

BPO-II 

FT 

CLC 

BPO-n 

BPO-n 

B P O - n 

BPO-n 

6 

ELS 

oc 

FT 

IC 

IC 

OC 

OC 

IC 

Third Period—1 week 

During the third period, lasting one week, all occupational training groups will be given the 
subject. Electro-Mechanical Accounting Machines. Tape Librarian and Coding Clerk groups 
will have completed their programs of study at the end of the third period. 

Fourth Period—2 to 6 Weeks 

Occupational 
Training Group 

Key-Punch 
Operator 

Statistical 
Clerk 

Tabulating 
Machine Operator 

Console 
Operator 

Clerical 
Supervisor 

Machine 
Records Unit Supervisor 

Period Length 
(weeks) 

2 

2 

2 

2 

6 

6 

Suggested subject unit. 
1 

KP 

EDS 

TM 

CO 

PT 

IP 

2 

KP 

EDS 

TM 

CO 

PT 

DPM 

3 

KP 

EDS 

TM 

CO 

PS 

PS 

by hour of the training day 
4 

KP 

EDS 

TMW 

CO 

PR 

DPS 

5 

KP 

EDS 

TMW 

CO 

B P O - n 

DPS 

6 

KP 

EDS 

TMW 

CO 

IC 

DPS 
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Fifth Period-2 Weeks 

Occupational 
Training Group 

Clerical 
Supervisor 

Machine 
Records Unit Supervisor 

Suggested subject unit, by hour of the training day 
1 

OC 

OC 

2 

CLC 

CLC 

3 

CLC 

CLC 

4 

EDS 

EDS 

5 

EDS 

EDS 

6 

EDS 

EDS 

(t 

R 
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ABOUT THE CURRICULA. 

These suggested curricula differ from those offered in most educational institutions in that 
major emphasis is placed upon skill and knowledge development for specific peripheral business 
data processing occupations described in the revised edition of the Dictionary o^ Occupational 
Titles. 

The curricula objectives provide a framework of suggested studies qualifying trainees to 
hold certain jobs in the business data processing field. The suggested framework is sufficiently 
flexible to permit adaptation of the program at local levels according to community needs and 
availability of facilities, equipment, and teaching time. 

The course of study for each of the eight occupations has been planned to provide the spe­
cific skills needed for employment, and to give each trainee a background in general office work. 
Subjects for each occupational course of study are drawn from two groupings—General Office 
Education Units and Specialized Occupation Units. The General Office Education Units section 
is comprised of those subjects common to two or more occupations. The subject content cf these 
units will serve to orient the trainee to office work and provide certain prerequisite skills for 
particular occupational studies. They can also be used to refresh the trainee with information or 
skills previously acquired but forgotten through disuse. 

Several of the General Office Education Units were included in Clerical and Record Keeping 
Occupations and Stenographic-Secretarial Occupations, two suggested curricula previously de­
veloped by the U. S. Office of Education under the Manpower Development and Training Act. The 
subject units were reviewed and changed to fit the needs of the Electronic Business Data Proc­
essing Peripheral Equipment Occupations. Suggested curricula changes reflect a desire to 
accelerate the training time. 

The Specialized Occupation Unit outlines, texts and other teaching aids are germane to the 
specific occupation under which they are grouped. Job descriptions and prerequisites for train­
ing and employment are shown for each occupation. To the extent possible, the subject content 
of the Specialized Occupation Units has been generalized to allow adaptation by the teachers to 
suit the business data processing equipment available at the training location. 

The subjects suggested for each occupational program were developed to correspond to job 
descriptions detailed in the revised edition of the Dictionary of Occupational Titles. Since these 
job descriptions are general in nature, having been compiled from many sources in different lo­
cations, it is envisioned that programs may have to be adjusted to local conditions. 

Since some of the special occupational skills learned in the program will become obsolete, 
programs are sufficiently broad to permit adaptation to changes of data processing equipment 
and the demand for certain job skills. Each program is planned to strike a balance between 
general knowledge and acquisition of skills. Skill in operating equipment is a necessity for ob­
taining employment. An understanding of fundamental principles of data processing provides the 
flexibility needed for working with varied makes of equipment and for future changes in equip­
ment and nature of business data processing procedures. 

The suggested curricula do not attempt to provide detailed subject units to the extent usually 
found in a teacher's m'anual. The unit outlines may not in all cases present topics for coverage in 
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chronological order. Because of such factors as trainee group knowledge, extent of review r e ­
quired, and individual methods of presentation, the sequence of topics is left to the discretion of 
the individual teacher. In addition, local program administrators and teachers are encouraged 
to develop detailed lesson plans and obtain appropriate teaching aids. Helpful supplemental ma­
terials are to be found in the suggested texts, references, films, and other instructional mater­
ials lists. 

Introduction to Business Data Processing is scheduled early in the course to provide an 
overview of the field and to help motivate the trainees. This introductory unit presents topics 
which are expanded and applied in later units. The Language Skills Unit provided for six of the 
eight occupations should help build essential background for improved corxmunication skills 
needed in ofiice work and for study purposes. The unit builds vocabulary, improves spelling, 
and reviews basic English grammar. Most trainees will also take the Business Communications 
Unit which should provide for further improvement. 

When possible, subjects of like character should be massed in order to simulate conditions 
of office work. Local availability of teachers and facilities will determine the feasibility of this 
method. One method of unit grouping is shown in the Curricula Synopses section. 

Many of the trainees will have had no office or data processing experience prior to this 
training program. However, trainees enrolled in the program are expected to have completed 
approximately lOi years of formal education and to have a working knowledge of English and 
elementary arithmetic. Several of the units allow for a review of these important basic subjects, 
but the need for depth of review in each course unit must be assessed by the local instructor. 

In the skill development subjects, lectures and discussions should be kept to the minimum 
required for understanding procedures and operating instructions. As much time as possible 
should be devoted to actual trainee practice with the available equipment. 

In the social area subjects a variety of methods should be used. Role playing, case analysis, 
group discussion, lectures and motion pictures—all can be used effectively. Varied presentation 
can serve to heighten interest, participation, and learning. Although a special unit has not been 
included in the curricula for developing proper study habits, teachers and administrators should 
s tress this area. Manj"̂  booklets and pamphlets are available for helping trainees with this im­
portant know-how. 

Periodic progress checks should be made throughout each unit to evaluate trainee progress 
toward meeting the Suggested Standards of Achievement. Li addition, these checks serve as a 
guide for reviewing material that may not have been fully learned. 

The teacher should consider using resources of the community for assistance with training. 
Guest speakers from business and industry can assist with special topics and, in addition, can 
help trainees relate their activities to local business needs and standards. 

The greatest challenge for teachers m?y lie in building the morale of the trainees. Motiva­
tion and morale building should be a part of every class and practice period. It is suggested that 
teachers make an effort early in the program toward establishing a teaching climate which will 
heighten and maintain the trainee's interest. The success of the program can be judged only by 
the number of trainees who will remain gainfully employed in careers which would otherwise not 
have been available to them. 

8 
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Administrative Options 

The Curricula Synopses section of the Introduction shows typical programs for each of the 
occupations. These programs are based on 6-hour days of instruction. It is recognized that 
variations in this scheduling may have to be made to suit local conditions. To facilitate adminis­
tration of the programs and hold the required number of teachers and teaching hours to a mini­
mum, subjects have been grouped to enable one teacher to handle combined groups of trainees 
at the same time. The number of trainees that may meet in a combined session should be com­
patible with good teaching practice in terms of span of control, instructional methods and equip­
ment availability. 

The curricula for the eight occupations have been planned to develop the abilities needed for 
employment. Before starting the specialiZvid occupational units the trainee should have skills 
and knowledge equivalent to that gaimd fror • those general office education units suggested as 
pertinent to his occupation. In order to plan an appropriate program, the trainee's previously 
acquired abilities and educational background ohould be evaluated against the Standards of 
Achievement listed for the required basic units. Ii the trainee already has acceptable skills in 
some areas, the instructor or administrator may delete units from the trainee's program and 
substitute units which would have been given at another time. In this way, subject units can be 
rearranged to form a more appropriate and meaningful sequence for certain trainees, and the 
time needed for the development of employable skills can be shortened. 

For example, a Key-Punch Operator trainee may present a high-school transcript showing 
completion of courses in typing and bookkeeping. If the trainee's skill in one of these subjects 
compares favorably with the Suggested Standards of Achievement listed for Fundamentals of 
Typing, this particular course may be deleted from his program. The training period could thus 
be shortened for those trainees presenting this type of achievement, and the trainee could be 
considered employable at an earlier date. Careful screening of the trainee should disclose the 
nature and extent of his background. Such pertinent information should be made available to the 
local program administrator. 

Due to this possibility of certain courses being deleted from a trainee's program, some 
topics have been repeated in certain units. This repetition of topics serves two purposes: to 
expose trainees to areas of subject content that they may have missed and, in other instances, 
the topic can be used for refresher purposes. 

Supervisory Training Information 

In view of the requirements for the Clerical Supervisor and Machine Records Unit Supervi­
sor occupations, trainees selected for these supervisory programs should have exixibited con­
siderable potential to the group responsible for selection. Some trainees for supervisory posi­
tions may have comparatively more education and experience than some other trainees. How­
ever, the suggested programs for these occupations outlined in the Curricula Synopses section 
of the Introduction assume little prior experience or education in the clerical field except in the 
Language Skills area. As in the other occupational programs, a trainee who enters with certain 
demonstrable skills and knowledge may have unnecessary subject units deleted from his program 
of study. 

Clerical supervisors may become responsible for any of several clerical activities such as 
bookkeeping, filing or typing. Local employment opportunities as listed on the MDT-1, may de­
termine the trainee's specific area of concentration. Since the areas of specialty cannot be fore­
seen, the curricula provide a general office education to equip the supervisory trainee with basic 
skills in several areas. These skills can be augmented by on the job training. 

741-710 O - 64 - 2 
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Three courses. Classification and Coding, Elementary Descriptive Statistics, and Office 
Calculators, have been shortened in order to accelerate the supervisory programs. Using the 
outlines for the three courses, instructors may delete topics or reduce time allotted to some 
topics to effect this reduction in class time. Emphasis should be placed on application of the 
subject content. 

I : 

10 
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GENERAL OFFICE EDUCATION UNITS 

BUSINESS MATHEMATICS I 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

Basic principles of business mathematics with emphasis on the four fundamental operat ions-
addition, subtraction, multiplication, and division—are applied to business situations. The trainee 
is introduced to the use of simple calculators or adding machines for checking work. Importance 
of accuracy is stressed. Numerous exercises in applying percentages, discounts, and other mathe­
matical operations should be provided for improving commercial number-handling skills. 

( 

Topic Outlire 

I. Addition Skills 
II. Subtraction Skills 

ni . Multiplication Skills 
IV. Division Skills 
V. Fractions 

VI. Percentage 
Vn. Sundry Applications 

TOPIC I. ADDITION SKILLS 

A. Improving skills 
1. Adding whole numbers 
2. Increasing speed 
3. Checking accuracy 

B. Types of addition 
1. Horizontal 
2. Horizontal-vertical 

C. Addition of decimals 

TOPIC n . SUBTRACTION SKILLS 

A. Improving skills 
1. Subtracting whole numbers 
2. Checking accuracy 

B. Horizontal subtraction 

C. Subtraction of decimals 

D. Bank reconciliation* 

E. Making change 

TOPIC ffl. MULTIPLICATION SKILLS 

A. Improving skills 
1. Multiplying whole numbers 
2. Checking multiplication accuracy 

B. Multiplying decimal numbers (the 
product of two decimal numbers) 

C. Shortcuts in multiplication 

D. Horizontal multiplication 

E. Extensions 

F . Checking multiplication by machine 

TOPIC rV. DIVISION SKILLS 

A. Improving skills 
1. Division of whole numbers 
2. Checking division accuracy 

B. Dividing decimal numbers 

C. Shortcuts in division 

D. Computing averages 

11 
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TOPIC V. FRACTIONS 

A. Improving skills in using fractions 
1. Changing fractions to equivalent 

fractions 
2. Addition 
3. Subtraction 
4. Multiplication 
5. Division 

B. Aliquot parts 

TOPIC VI. PERCENTAGE 

A. Improving skills in using percentage 
1. Percentage value in equivalent forms 

2. Decimal numbers and fractions as 
percentage values 

3. The percentage formula 

B. Computing depreciation charges 

TOPIC Vn. SUNDRY APPLICATIONS 

A. Public utility cost computation 

B. Linear, scale, area, and cubic compu­
tation 
1. Measuring 
2. Computing 

n 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially availa­
ble materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Beighey, Clyde and Borchardt, Gordon C. Modern Business Mathematics. 3d ed» New York: 
McGraw-Hill Book Co., Inc., 1960. 

Tests; Teacher's Key. 
Briggs, Milton. Mathematics Skill Builder. 2d ed. Cincinnati, Ohio: South-Western Publishing 

Co., 1960. 
Teacher's Manual. 

Cutler, Ann and McShare, Rudolph. Tractenberg's Speed System of Mathematics. New York: 
Doubleday and Co., 1961. 

Fisher, Ray W.; Wahl, Frederick D.; and Spencer, Blake W. Arithmetic Re^riew. 2d ed. New 
York: Pitman Publishing Corp., 1960. 

Huffman, Harry. Programmed Business Mathematics, Parts I, n , and HI. New York: McGraw-
Hill Book Co., Inc., 1962. 

, Twiss, Ruth M. and Whale, Leslie J . Arithmetic for Business and Consumer Use. .̂  
2ded. New York: McGraw-Hill Book Co., Inc., 1962. 

Workbook; Teacher's Manual and Key. 
McNelly, A. E. and Adams, L. J. Business Arithmetic. 4th ed. Englewood Cliffs, N. J.: Prentice-

Hall, Inc., 1958. 
Workbook and Tests. 

Piper, Edwin B.; Gruber, Joseph; and Curry, Preston E. Applied Business Arithmetic. Com­
plete. 8th ed. Cincinnati, Ohio: South-Western Publishing Co., 1964. 

Problems and Drills Manual; Teacher's Manual; Tests 1-8; Teacher's Key. 
, Gruber, Joseph and Curry, Preston E., Applied Business Arithmetic. Abridged. 8th 

ed. Cincinnati, Ohio: South-Western Publishing Co., 1964. 
Problems and Drills Manual; Teacher's Manual; Tests 1-6; Teacher's Key. 

Rosenberg, R. Robert. Business Mathematics - Exercises, Problems, and Tests, 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1959. 

, and Lewis, Harry. Business Mathematics—Principles and Practice. Complete. 6th 
ed. New York: McGraw-Hill Book Co., Inc., 1958. 

, College Business Mathematics. 3d ed. New York: McGraw-Hill Book Co., Inc., 1961. 
Principles and Problems, Teacher's Manual. 

12 
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BUSINESS MATHEMATICS H 

^ Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

Basic and specialized principles of business mathematics are applied to payrolls, retailing, 
financing, insurance, and taxation. The work in the unit should concentrate on practical applica­
tions in several fields. 

Topic Outline 

I. Payrolls 
II. Retailing 

in. Financing 
IV. Insurance 
V. Taxation 

TOPIC I. PAYROLLS 

A 

^ > 

O 

Mathematical preparation 
1. Time payment (hourly wage system) 
2. Straight piecework wage systems 
3. Bonus pay systems 
4. Currency memorandum 
5. Use of withholding tax tables— 

national and local 

TOPIC II. RETAILING 

A. Discount computations (trade and cash) 
1. Series of discounts 
2. Single tax rate equivalent to a 

series of discount rates 
3. Cash discount and net price 
4. Trade discount and net price 

B. Sales computation 
1. Consumer discounts 
2. Discount rates 
3. Markup and markdown 
4. Sales and excise taxes 

TOPIC m . FINANCING 

A. Interest 
1. Monthly rates 
2. Daily periods 
3. Exact interest 
4. Bankers' 60-day method 

5. Time lapses between two dates 
6. Tables 

(a) Interest 
(b) Time 

7. Compound interest 

B. Installment buying and selling 
1. Installment charges 
2. Rate of interest on installment 

purchases 
3. Automobile installment purchases 
4. Interest rates charged by small-

loan agencies 

TOPIC IV. INSURANCE 

A. Fire and theft 

B. Automobile 

C. Life 

TOPIC V. TAXATION 

A. Property taxes 

B. Federal and State income taxes 

C. Social Security 
1. Primary benefits 
2. Family benefits (on retirement and 

death of insured) 

13 
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Texts and Other Teaching Materials 

Texts and other teaching materials under Business Mathematics I are applicable to this 
unit. 

The teacher may also wish to give consideration to the use of the following suggested texts 
and materials. Additional references will be found in Appendix B. 

Hadley Editorial Staff and Thistlethwaite, Robert L. Payroll Accounting, 5th ed. New York: 
McGraw-Hill Book Co., Inc., 1962. 

, Payroll Record Keeping, 6th ed. New York: McGraw-Hill Book Co., Inc., 1959. 
Huffman, Harry and Margulies, Stuart. Programmed Business Mathematics: Concepts, Skills, 

and Applications, Part II. New York: McGraw-Hill Book Co., Inc., 1962. 
Nanassy, x^ouis C. Standard Payroll Project, 2nd ed. New York: Pitman Publishing Corp., 1962. 
Pendery, John A. Clerical Payroll Procedures, 3d ed. Cincinnati, Ohio: South-Western Publish­

ing Co., 1959. 
Van Voorhis, Robert H., Palmer, Charles E., and Archer, Fred C. College Accounting, Theory, 

and Practice, Part I. New York: McGraw-Hill Book Co., Inc., 1963. 
Problems and Working Paper for Part I 
Practice Set I 

Federal Tax Office-Special Kit: Enlarged form 1040, Handbook, Blank Forms, etc., for Federal 
Income Taxes. 

ELEMENTS OF FISCAL RECORDKEEPING 

Hours Required 

Class: 1 hour daily. Laboratory: 1 hour daily Total: 60 hours 

Description 

The introductory topics of this course unit include general aspects of recordkeeping for 
business use, including cash, banking, payroll, social security, and tax records. The third and 
fourth topics of the unit are devoted to an introduction to elementary bookkeeping, including 
vouchers, checks, invoices, sales, stock record, and purchase order forms. The final topics 
emphasize the basic elements of bookkeeping, including business transactions, journalizing, 
posting, preparing financial statements, and cash transactions. Supervised laboratory sessions 
include skill development through problem solving and the use of practice sets. Since automated 
recordkeeping is covered in depth in other units, teachers should use this topic for meaningful 
association. 

Topic Outline 

I. Purpose and Use of Records 
n . Types of Records 

n i . Common Business Record Forms 
IV. Introduction to Bookkeeping 

14 
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V. Bookkeeping Fundamentals 
VI. Accounts 

Vn. Business Transactions 
Vin. Journalizing and Posting 

IX. Trial Balance 
X. Work Sheets and Financial Reports 

XI. Closing Ledgers 

TOPIC I. PURPOSE AND USE OF RECORDS 

A. Why records are kept 

B. Organizing records for 
1. Ease of access 
2. Ease of interpretation 
3. Legibility 

C. Business and records 

D. Automated recordkeeping 

TOPIC n . ^TYPES OF RECORDS 

A. Cash records 

B. Banking records 

C. Payroll records 

D. Social Security records 

E. Tax records 

F. Daybook and general journal 

G. Time records 

TOPIC m . COMMON BUSINESS RECORD 
FORMS 

A. Purchase orders, sales invoices, and 
receipts 

B. Stock records and requisitions 

TOPIC IV. INTRODUCTION TO BOOKKEEPING 

A. Cash 
1. Receiving 
2. Paying 
3. Forms: vouchers, checks, etc. 
4. Banking 

B. Credit 
1. Sales 
2. Purchases 

C. Financial records and statements 

TOPIC V. BOOKKEEPING FUNDAMENTALS 

A. Assets and liabilities 

B. Proprietorship 

C. Bookkeeping equation 

D. Balance sheets 

TOPIC VI. ACCOUNTS 

A. **T" accounts 

B. Recording changes 

TOPIC VII. BUSINESS TRANSACTIONS 

A. Opening transactions 

B. Changes in assets 

C. Changes in liabilities 

D. Changes in proprietorship 

TOPIC Vm. JOURNALIZING AND POSTING 

TOPIC IX. TRIAL BALANCE 

A. Preparation 

B. Locating er rors 

TOPIC X. WORK SHEETS AND FINANCIAL 
REPORTS 

A. Preparation of work sheets 

B. Preparation of financial reports 

TOPIC XI. CLOSING LEDGERS 

A. Closing entries 

B. Balancing the accounts 

> 
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Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commerically availa­
ble materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Baron, Harold and Steinfeld, Solomon C. Clerical Record Keeping. Cincinnati, Ohio: South­
western Publishing Co., 1959. 

Working Papers & Supplementary Problems, Units 1-6 and Units 7-10; also. Teacher's 
Manual. 

Barron, Allan E. and Taylor, James R. Clerical Office Training. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1963. 

Breidenbaugh, Vachel E.; Lins, Angeline G.; and Elwell, Fayette H. Bookkeeping Principles. 
New York: Pitman Publishing Corp., 1958. 

Carlson, Paul A. Drills and Problems in Bookkeeping & Accounting. Cincinnati, Ohio: South­
western Publishing Co., 1959. 

Solutions Manual. 
, Forkner, Hamden L. and Boynton, Lewis D., 20th-century Bookkeeping & Accounting. 

22d ed. First-Year Course. Cincinnati, Ohio: South-Western Publishing Co., 1962. 
Working papers and Study Guides; Bradford Wholesale Grocery Set, business paper? 
and blanks; Clayton Retail Hardware Set, business papers and blanks; Insurance 
Broker Set (partnership); Service Station Set, 2d ed. (sole proprietorship); also, 
Teacher's Manual, overhead projector transparencies. 

Clerical Practice and Record Keeping. 2d ed. Baltimore, Md.: H. M. Rowe Co. 
Freeman, M. Herbert; Hanna, J . Mai shall; and Kahn, Gilbert. Gregg Bookkeeping and Account­

ing. 3d ed. New York: McGraw-Hill Book Co., Inc., 1963. 
Practice Sets; Workbooks; Objective Tests; Teacher's Manual and Key; Correlated 
Series of Six Filmstrips. 

Heiges, P. Myer; Schneider, Arnold E.; and Huffman, Harry. General Record Keeping, 4th ed. 
New York: McGraw-Hill Book Co., Inc., 1959. 

Workbook for 4th edition; Working Papers for the Magic Star Practice Set; Teacher's 
Manual and Key, 4th edition; Tests; Teacher's Key for Tests. 

Kirk, John G.; Crawford, Maurice L.; and Quay, Mark H. General Clerical Procedures. 3d ed. 
Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1959. 

Workbook I; Chapter Tests. 
Olson, Milton C ; Zelliott, Ernest A.; and Leidner, Walter E. Introductory Bookkeeping. 3d ed. 

Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1961. 
Workbook I, '61; Progress Tests. 

Perry, Enos C ; Frakes, John C ; and Zabornik, Joseph J. Clerical Record Keeping. New York: 
Pitman Publishing Corp., 1957. 

In addition, the teacher may wish to secure record forms from local business firms 
and reproduce them for classroom use. 

Wolpert, Saul. Bookkeeping and Accounting: Litroductory Course 7th ed. Englewood Cliffs, N.J.: 
Prentice-Hall, Inc., 1960. 

Van Voorhis, Robert H.; Palmer, Charles E., and Archer, Fred C. College Accounting, Theory 
and Practice, Part I. New York: McGraw-Hill Book Co., Inc., 1963. 

Problems and Working Papers for Part I; Practice Set I. 
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PAYROLL RECORDS 

% 
Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

Thi«? unit includes analysis of payroll legislation, intensive practical application of account­
ing principles to payroll procedures, and coverage of how data processing equipment is used in 
payroll operations. The unit should include sessions for skill development in which the trainee 
works with practice sets and uses realistic "write-it-once" forms. 

i-^"*\ 

Topic Outline 

L Payroll Accounting 
IL Payroll Procedures 

nL Payroll and Tax Reports 
IV. Other Payroll Deductions 

TOPIC I. PAYROLL ACCOUNTING 

TOPIC II. PAYROLL PROCEDURES 

A. Time cards 

B. Payrolls (hourly, weekly, biweekly, 
monthly) 

2. Unemployment insurance 
3. Income (withholding) tax 

B. State taxes 

TOPIC IV. OTHER POSSIBLE PAYROLL 
DEDUCTIONS 

A. Saving plans including Credit Unions 

B. Insurance plans 

C. Other deductions 
1. Garnishments 
2. Union dues 

C. Year-end procedures 

D. Pegboard, keysort, accounting machine 
payroll applications 

TOPIC m . PAYROLL AND TAX REPORTS 

A. Federal taxes 
1. Old-age tax (F. I. C. A.) and benefits 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially availa­
ble materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Felter, Emma and Reynolds, Marie. Basic Clerical Practice, 2d ed. New York: McGraw-Hill 
Book Co., Inc., 1959. 

, Payroll Accounting. 5th ed. New York: McGraw-Hill Book Co., Inc., 1962. 
Hadley Editorial Staff and Thistlethwaite, Robert L. Payroll Record Keeping, 6th ed. New York: 

McGraw-Hill Book Co., Inc., 1959. 
Enveloped Booklets; Business Papers and Reports; Teacher's Key. 

Huffman, Harry. Programmed Business Mathematics, Part II. New York: McGraw-Hill Book 
Co., Inc., 1962. 
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Nanassy, Louis C. Standard Payroll Project. 2d ed. New York: Pitman Publishing Corp., 1962. 
Pendery, John A. Clerical Payroll Procedures, 3d ed. Cincinnati, Ohio: South-Western Pub­

lishing Co., 1959. 
Teacher's Manual. 3d ed. 

Van Voorhis, Robert H.; Palmer, Charles E.; and Archer, Fred C. College Accounting, Theory 
and Practice, Part I. New York: McGraw-Hill Book Co., Inc., 1963. 

Problems and Working Papers for Part I Practice Set I. 

It is suggested that the teacher obtain payroll forms from local business firms and repro­
duce them for classroom use. 

LANGUAGE SKILLS 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

This unit is designed to build vocabulary, develop spelling ability, and provide opportunity 
to apply principles of English grammar. Emphasis should be placed on proper use of word 
forms and good sentence construction. Trainees should be encouraged to do outside reading and 
develop an interest in data processing terminology and other new words. 

Topic Outline 

I. Importance of Spelling and Vocabulary Development 
n . Pretest 

ni. Spelling by Sound and Meaning 
IV. Spelling Rules 
V. Word Forms 

VI. Sentence Structure 
Vn. Capitalization and Punctuation 

TOPIC I. IMPORTANCE OF SPELLING AND 
VOCABULARY DEVELOPMENT 

A. Word meanings and usage 

B. General vocabulary 

C. Business vocabulary 

D. Accounting, personnel, and manage­
ment vocabulary 

E. Banking and insurance vocabulary 

F. Data processing vocabulary 

TOPIC n . PRETEST 

A. Determination of vocabulary level, 
spelling ability, and grammatical 
knowledge 

TOPIC in. SPELLING BY SOUND AND 

MEANING 

A. Spotting er rors 

B. Attacking er rors 

C. Use of dictionary 
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TOPIC IV. SPELLING RULES 

A. Rule er rors 

B. Carelessness and demon e r rors 

C. Correcting rule er rors and other 
difficulties 

D. Abbreviations 

TOPIC v. WORD FORMS 

A. Nouns 

B. Pronouns 

C. Verbs 

D. Adjectives 

E. Adverbs 

F. Prepositions 

G. Conjunctions 

TOPIC VI. SENTENCE STRUCTURE 

A. Simple sentences and phrases 

B. Clauses in compound and complex 
sentences 

C. Effective sentences and paragraphs 

TOPIC Vn. CAPITALIZATION AND PUNC­
TUATION 

A. Proper nouns 

B. Special uses of capitalization 

C. Punctuation 
1. Period, question mark, and ex­

clamation mark 
2. Comma, semicolon, and colon 
3. Apostrophe and hyphen 
4. Quotation mark and italics 
5. Parentheses and dashes 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Anderson, Ruth; Straub, Lura Lynn; and Gibson, E. Dana. Word Finder. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1960. 

Crank, Doris; Crank, Floyd; and Connelly, Mary. Words: Spelling, Pronunciation, Definition. 
and Application, 5th ed. New York: McGraw-Hill Book Co., Inc., 1962. 

Instructor's Guide. 
Doris, Lillian and Miller, Besse. Complete Secretary's Handbook. 2d ed. Englewood Cliffs, 

N. J.: Prentice-Hall, 1960. 
Gavin, Ruth E. and Hutchinson, E. Lillian. Reference Manual for Stenographers and Typists, 

3d ed. New York: McGraw-Hill Book Co., Inc. 1961. 
Gilmartin, John G. Word Study, 5th ed. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1955. 
Himstreet, William C ; Porter, Leonard J. ; and Maxwell, Gerald W. Business English in Com­

munications. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1964. 
Activities Book: Text Book. 

Hodges, John C. and Connolly, Francis X. Harbrace College Handbook, 5th ed. New York: 
Harcourt, Brace, and World., Inc., 1962. 

Hutchinson, Lois. Standard Handbook for Secretaries. 7th ed. New York: McGraw-Hill Book 
Co., Inc., 1960. 

Kierzek, John M. and Gibson, Walker. MacmiUan Handbook of English, 4th ed. New York: The 
Macmillan Co., 1960. 

Johnson, H. Webster. How to Use the Business Library. 3d ed. Cincinnati, Ohio: South-Western 
Publishing Co., 1963. 

Larson, Greta. Business English Essentials. 2d ed. New York: McGraw-Hill Book Co., Inc., 
1959. 

Larson, Lenna A. and Koebele, Apollonia M. Reference Manual for Office Employees, 4th ed. 
Cincinnati, Ohio: South-Western Publishing Co., 1960. 
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Leslie, Louis A. 20,000 Words—Spelled, Divided, and .V^cented. 4th ed. New York: McGraw-
Hill Book Co., Inc.. 1959. 

Malsbary, Dean R. Spelling and Word Power. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1958. 
Tests and Practice (Workbook). 

Mayo, Lucy G. Communications Handbook for Secretaries. New York: McGraw-Hill Book Co., 
Inc., 195S. 

Workbooks I and H; Teacher's Manual and Key. 
Menning, J . H. and C. W. Wilkinson. Communication Through Letters and Reports. 3d ed. 

Homewood, HI.: Richard D. Irwin, Inc., 1963. 
Monro, Kate M. and Wittenburg, Mary Alice. Modern Business English. 3d ed. New York: 

McGraw-Hill Book Co., Inc., 1962. 
Nanassy, Louis C. a. J Selden, William. Business Dictionary. Englewood Cliffs, N. J.: Prentice-

Hall, Inc., 1960. 
Norman, Lewis, ed. The New Roget's Thesaurus of the English Language in Dictionary Form. 

Garden City, N. Y.: Garden City Books, 1961. 
Parkhurst, Charles C. Business Communications for Better Human Relations. Englewood Cliffs, 

N. J . : Prentice-Hall, Inc., 1961. 
, Practical Problems in English for Business. 3d ed. New York: Pitman Publishing 

Corp., 1962. 
Shachter, Norman. English the Easy Way. 2d ed. Cincinnati, Ohio: South-Western Publishing 

Co., 1960. 
Tests and Final Examinations; Teacher's Manual. 

Shaw, Harry. Spell It Right. New York: Barnes & Noble, Inc., 1961. 
Shurter, R. L. Written Communication in Business. New York: McGraw-Hill Book Co., Inc., 

1957. 
Siiverthorn, J . E. Word Division Manual. Cincinnati, Ohio: South-Westein Publishing Co., 1958. 
Stewart, Marie M.; Hutchinson, E. Lillian; Lanham, Frank W.; and Zimmer, Kenneth. Business 

English and Communication. 2d ed. New York: McGraw-Hill Book Co., Inc., 1£61. 
Workbook; Objective Tests. 

Taintor, Sarah August and Monro, Kate M. The Secretary's Handbook; A Manual of Correct 
Usage. 8th ed. New York: The Macmillan Co., 1958. 

Walters, R. G. and Lamb, Marion M. Word Studies. 5th ed. Cincinnati, Ohio: South-Western 
Publishing Co., 1963. 

Workbook; Spelling tests, including Final Examination; Teacher's Manual. 
Watkins, Floyd C. and Martin, Edwin T. Practical English Handbook. Boston: Houghton Mifflin 

Co.. 1961. 
Wykoff, George S. and Shaw, Harry. Harper Handbook of College Composition. 3d ed. New York: 

Harper & Bros., 1962. 

A standard dictionary is also suggested, such as The American College Dictionary (New York: 
Random House) or Webster's New Collegiate Dictionary (Springfield, Mass.: G. and C. Merriam 
Co.) 
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BUSINESS COMMUNICATIONS 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

This unit emphasizes the importance of effective business communication and the need for 
careful planning and consideration of the reader before beginning to write. The types of business 
communications covered include letters, postal cards, memoranda, reports, telegrams, and 
other communications; attention is given also to effective oral communication. Finding and us ­
ing sources of information on correct English usage L . S also included. Practice exercises in 
report writing should be provided frequently. 

Topic Outline 

I. Communicatinp" in Business 
n . Fundamentals of Effective Written Communication 

n i . Types of Business Correspondence 
IV. Good English in Oral Communications 

TOPIC I. COMMUNICATING IN BUSINESS 

A. The importance of written and oral 
communication in business 

B. The communicating process 
x r 1. Some basic semantic principles 

2. Brief review of English grammar 
(as needed) 

3. Sources of information on English, 
special forms of address, etc. 
a. English handbooks and secre­

tarial handbook 
b. Dictionaries 
c. Thesaurus 

TOPIC n . FUNDAMENTALS OF EFFECTIVE 
WRITTEN COMMUNICATION 

A. Goals of business writing; planning 
the communication 

B. Basic qualities of business letters 
and reports 

C. Mechanics of the letter 
1. Essential parts; other parts 
2. Layout, form, most used styles 
3. Addressing the envelope 

D. Avoidance of business jargon, stock 
phrases, etc. 

TOPIC m . TYPES OF BUSINESS CORRE­
SPONDENCE 

A. Specific types of business letters 
1. Neutral and good-news messages 

a. Inquiries, orders, answers and 
acknowledgments, remittances 

b. Public relations, industrial r e ­
lations, personnel 

2. Persuasive messages 
3. Messages of regret or refusal 
4. Application letters 

B. Memoranda and reports 
1. Simple reports (practice exercises 

in writing) 
2. Complex reports (practice in or ­

ganization and writing) 

C. Telegrams 

TOPIC IV. GOOD ENGLISH IN ORAL COM­
MUNICATIONS 

A. In an interview 

B. Communicating with people 
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Texts and Other Teaching Materials 

Texts and other teaching materials under Language Skills are applicable to this unit. 
The teacher may also wish to give consideration to the use of the following suggested texts 

and materials. Additional references will be found in Appendix B. 

Brown, Leland. Communicating Facts and Ideas in Business. Englewood Cliffs, N. J.: Prentice-
Hall, Inc., 1961. 

Ingram, Karl Culton. Talk That Gets Results—Communication: Key to Success and Harmony 
with Others. New York: McGraw-Hill Book Co., Inc., 1957. 

Schutte, William M. and Steinberg, ErwinR. Communication in Business and Industry. New 
York: Holt, Rinehart, and Winston, Inc., 1960. 

PERSONAL DEVELOPMENT 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

The first three topics in this unit are designed to help the trainee establish personal stand­
ards of conduct and appearance that conform to general office expectancies. Emphasis is placed 
on office customs and etiquette and on expected conduct with superiors. Guided group discussion 
and guest speakers from the business community are suggested to motivate trainees and encour­
age them to accept general business standards as their own. 

Topics IV through VHI are designed to guide the trainee in the establishment of effective 
human relations in an office situation. The nature and importance of personality and behavior 
are stressed. The trainee should receive individual guidance in self-appraisal and self-im­
provement. 

Topic Outline 

I. Office Etiquette 
n . Employee-Employer Relationships 

in. Business Customs 
IV. The Nature and Importance of Personality 
V. Roles of Motives and Emotions 

VI. The Role of Intelligence 
Vn. Personal Efficiency 

Vni. Social Efficiency: Human Relations, Teamwork 

TOPIC I. OFFICE ETIQUETTE 

A. Behavior 
1. Acceptable office behavior 
2. Mannerisms 

3. Speech 
4. Attitude 
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B. Appearance 
1. Grooming 
2. Wardrobe 
3. Health and posture 

C. Good public relations 
1. Customers and callers 
2. Litroductions 
3. Telephone etiquette 

TOPIC n . EMPLOYEE-EMPLOYER RELA­
TIONSHIPS 

A. Seeking a job 

B. Orientation on a new job 

C. Progress on the job 

D. Punctuality, attendance, break periods 

E. Performance during office-business 
emergencies 

F. Mutual respect and courtesy 

TOPIC m . BUSINESS CUSTOMS 

A. In the office 

B. While traveling 

C. Meetings 
1. Appropriate participation 
2. Parliamentary procedures 
3. Speaking in public 

TOPIC IV. THE NATURE AND IMPORTANCE 
OF PERSONALITY 

TOPIC V. ROLES OF MOTIVES AND EMO­
TIONS 

A. Iniportance and nature of motives 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commerically avail­
able materials), select trainee and teacher materials for use in this xirdl. Additional references 
are listed in Appendix B. 

Agnew, Peter L. and Meehan, James R. Clerical Office Practice. 3d ed. Cincinnati, Ohio: 
South-Western Publishing Co., 1961. 

Archer, Fred C ; Brecker, Raymond F.; and Frakes, John C. General Office Practice. 2d ed. 
New York: McGraw-Hill Book Co., Inc., 1963. 

Barron, Allan E. and Taylor, James R. Clerical Office Training. Englewood Cliffs, N. J.: 
Prentice-Kail, Inc., 1963. 

B. Emotional stability 
1. Place of emotions in one's life 
2. Meaning and attainment of emo­

tional maturity 

TOPIC VI. THE ROLE OF INTELLIGENCE 

A. Understanding ourselves and others 

B. Intelligent behavior 

C. Problem-solving and decision making 

TOPIV Vn. PERSONAL EFFICIENCY 

A. Methods for self-appraisal 

B. Self-development and self-improve­
ment 
1. Impro\ang appearance, voice and 

speech, manners, etc. 
2. Improving concentration, memory, 

reading, learning, confidence 

C. Procedures for improvement 
1. Improving communication skills 
2. Broadening interests 
3. Developing or changing habits 

TOPIC Vni. SOCIAL EFFICIENCY: HUMAN 
RELATIONS, TEAMWORK 

A. Good human relations with co­
workers 

B. Good human relations with superiors 
and subordinates 

C. Healthful adjustment to groups 
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Beamer, Esther K.; Marshall, Hanna J.; and Popham, Estelle L., Effective Secretarial P rac ­
tices. 4th ed. Cincinnati, Ohio: South-Western Publishing Co., 1962. 

Workbook; Instructor's Manual 
Becker, Esther R. and Lawrence, Richard L. Success and Satisfaction in Your Office Job. New 

York: Harper & Bros., 1954. 
Carney, Marie L. Etiquette in Business. New York: McGraw-Hill Book Co., Inc., 1948. 

Filmstrips: Set I (1-6), Set H (7-11). 
Coleman, James C. Personal Dynamics and Effective Behavior. Chicago: Scott, Foresman & 

Co., 1960. 
Famularo, Joseph J . Supervisors in Action. New York: McGraw-Hill Book Co., Inc., 1961. 
Friedman, Sherwood and Grossman, Jack. Secretarial Practice. New York: Pitman Publishing 

Corp., 1960. 
Gregg, John Robert; Fries, Albert C ; Rowe, Margaret; and Travis, Dorothy. Applied Secre­

tarial Practice, 5th ed. New York: McGraw-Hill Book Co., Inc., 1962. 
Keily, Helen J . and Walters, R. G. How to Find and Apply for a Job. 2d ed. Cincinnati, Ohio: 

South-Western Publishing Co., 1960. 
Laird, Donald A. and Eleanor C , Practical Business Psychology. 3d ed. New York: McGraw-

Hill Book Co., Inc., 1961. 
MacGibbon, Elizabeth Gregg. Fitting Yourself for Business. 4th ed. New York: McGraw-Hill 

Book Co., Inc., 1961. 
Mayo, Lucy Graves. Communications Handbook for Secretaries. New York: McGraw-Hill Book 

Co., Inc., 1958. 
McLean, Beth Bailey and Paris, Jeanne. The Young Woman in Business. Ames, Iowa: Iowa State 

University Press , 1962. 
Newton, Roy and Green, Helen. How to Improve Your Personality, 3d ed. New York: McGraw-

Hill Book Co., Inc., 1963. 
Ruch, Floyd L. Psychology and Life: A Study of the Thinking, Feeling, and Doing of People. 5th 

ed. Complete or Abridged. Chicago: Scott, Foresman and Co., 1959. 
Booklet of Test Items; Instructor's Manual. 

Russon, Allien. Business Behavior, 3d ed. Cincinnati, Ohio: South-Western Publishing Co., 
1964. 

Sferra, Adam; Wright, Mary E.; and Rice, Louis A. Personality and Human Relations, 2d ed. 
New York: McGraw-Hill Book Co., Inc., 1961. 

Shidle, Norman G. Getting Along with Others in Business. New York: B. C. Forbes, 1947. 
Stickney, Rufus and Blanche G.; Flood, Kathleen; Horton, Helen J.; and Weil, Harriet S. Office 

and Secretarial Training, 4th ed. Englewood Cliffs, N. J . : Prentice-Hall, Inc., 1959. 
Wilson, Everett B. and Wright, Sylvia B. Getting Along with People in Business. New York: 

Funk and Wagnalls Co., 1950. 

BUSINESS PRINCIPLES AND ORGANIZATION I 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

This unit provides an introduction to the study of the organization of businesses. Strong 
emphasis is placed on the principles of economics, governmental activity and the importance of 
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and principles of good management. The trainee should also be given an indication of some of 
the principal governmental legislation affecting business enterprise. 

^ Topic Outline 

I. Business Enterprise 
n . Principle of Economics 

ni. Government and Business 
IV. Principles of Management 

TOPIC I. BUSINESS ENTERPRISE 

A. The nature of business in the Ameri­
can economy 
1. Scope of business enterprises 
2. Opportunities in business 

B. Single proprietorship 
1. Legal structure 
2. Nature of businesses of this type 
3. Earmarks of efficiency 

C. Partnership 
1. Legal structure 
2. Nature of businesses of this type 
3. Earmarks of efficiency 

D. Corporation 
1. Legal structure 
2. Nature of businesses of this type 
3. Earmarks of efficiency 

E. Cooperatives 

TOPIC II. PRINCIPLES OF ECONOMICS 

A. Money and banking systems 

B. Economic cycles 

C. Role of Government in the economy 
1. Profit objectives 
2. Business cycles 

TOPIC m . GOVERNMENT AND BUSINESS 

A. Key areas of governmental legislation 
and taxation 

B. Encouragement of business activity 

TOPIC IV. PRINCIPLES OF MANAGEMENT 

A. Overall responsibilities of manage­
ment 

B. Organization of management 

C. Patterns of operation 
1. Planning 
2. Organizing 
3. Directing 
4. Integrating 
5. Controlling 

D. Key executives responsible for man­
agement functions 

^ 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Aberle, J . W.; Sielaff, T. J.; and Mayer, F. L. General Business for Today and Tomorrow. 
Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1959. 

Crabbe, Erpest H.; Enterline, Herman G.; and DeBrum, S. Joseph. General Business. 8th ed. 
Cincinnati, Ohio: South-Western Publishing Co., 1961. 

Workbook, 1st semester; Workbook 2d semester; Tests 1-7 and Examination; Tests 
8-14 and Examination; Manual and Key. 

Hurley, Morris L. Business Administration. 2d ed. Englewood Cliffs, N. J . : Prentice-Hall, Inc., 
1960. 
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Keith, Lyman A. and Gubellini, Carlo E. Business Management. New York: McGraw-Hill Book 
Co., Inc., 1958. 

Instructor's Manual. 
Littlefield, C. L. and Peterson, R. L. Modern Office Management. Englewood Cliffs, N. J.: 

Prentice-Hall, Inc., 1956. 
Polishock, W. M. Today's General Business. Boston: Ginn and Co., 1959. 

Workbook: Tests and Manual. 
Price, Ray G.; Musselman, Vernon; and Weeks, Edwin E. General Business for Everyday 

Living. 2d ed. New York: McGraw-Hill Book Co., Inc., 1960. 
Workbooks; Tests; Correlated Filmstrips; Teacher's Manual. 

Shilt, Bernard A. and Wilson, W. Harmon. Business Principles and Management. 4th ed. 
Cincinnati, Ohio: South-Western Publishing Co., 1961. 

Tonne, Herbert A.; Simon, Sydney L.; and McGill, E. C. Business Principles, Organization, 
and Management. 2d ed. New York: McGraw-Hill Book Co., Inc., 1963. 

( 
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BUSINESS PRINCIPLES AND ORGANIZATION II 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

In this unit emphasis is placed upon financial management, production management, mar ­
keting and merchandising, and personnel and human relations in terms of providing the trainee 
with a deeper awareness and understanding of the complexity of business management and de­
cision-making at upper levels of management which may affect him in his day-to-day activities. 

Topic Outline 

I. Financial Management 
n . Production Management 

HI. Marketing and Merchandising 
IV. Personnel and Human Relations 

TOPIC I. FINANCIAL MANAGEMENT 

A. Executives and responsibilities 

B. Financial decisions 

C. Internal financial management 
1. Financial accounting 
2. Determination of profits 
3. Determination and control of costs 
4. Budgets and budgetary control 
5. Taxes and their impact on business 
6. Risks and insurance 

D. The role of business data processing 
in decision making 

TOPIC n . PRODUCTION MANAGEMENT 

A. Responsibilities of executives and de­
partments 
1. Skills and knowledges needed 
2. Nature of job responsibilities 

B. Planning production and scheduling 

i 
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C. Factors of production 

D. Problems of production 

E. Control of production and measuring 
its effectiveness 

TOPIC m . MARKETING AND MERCHAN­
DISING 

A. The role of marketing in the Amer­
ican economy 

B. The extent of the marketing activity-
numbers of people and nature of the 
enterprises 

C. Distribution activities 
1. Organization 
2. Implementation 

D. Marketing activities 
1. Buying 
2. Pricing 
3. Selling 

E. Merchandising activities 
1. Structure 
2. Promotion and advertising 
3. Display and selling 
4. Delivery and shipping 

F. The efficiency of marketing and mer­
chandising in the American economy 

TOPIC IV. PERSONNEL AND HUMAN RELA­
TIONS 

A. Responsibilities of executives and 
department supervisors 

B. Identification of need for workers 

C. Recruitment, selection, and training 
of employees 

D. Determination of wage scales. Social 
Security, and workmen's protection 

E. Employer-employee relations 

Texts and Other Teaching Materials 

All texts and materials listed under Business Principles and Organization I are applicable 
to this unit. 

FUNDAMENTALS OF TYPING 

Hours Required 

Class: 2 hours daily Total: 60 hours 

Description 

This unit is designed to introduce the trainee to touch control of the keyboard and correct 
operation of all manipulative parts of the typewriter. Supervised skill development sessions are 
an integral part of the course. Concentration should be on good techniques as well as on the de­
velopment of speed and accuracy through exercises. (The demonstration of proper techniques 
by the teacher is vital.) The course also includes a brief orientation to the basic patterns of 
arranging correspondence, manuscripts, tables, and some business forms. 
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Topic Outline 

I. Machine Fundamentals 
n . Typewriting Procedures and Techniques 

III. Development of Concepts of Standards 
IV. Basic Skill Development 
V. Brief Introduction to Application of Typewriting Skill 

VI. Auxiliary Knowledges and Skills 

TOPIC I. MACHINE FUNDAMENTALS 

A. Knowledge of parts used by the be­
ginning typi^ t 
1. Identification (as and when needed) 
2. Function and use 

B. Manual and electric typewriters (if 
both are used) 
1. Similarities 
2. Differences 

TOPIC n . TYPEWRITING PROCEDURES 
AND TECHNIQUES 

A. Proper position 
1. Hand position 
2. Arm position 
3. Overall posture; relationship of 

chair and table to correct posture 

B. Paper insertion and removal 

C. Key stroking—manual, electric 

D. Operation of additional service parts— 
tabulator, backspacer, margin release, 
variable spacer, etc. 

TOPIC m . DEVELOPMENT OF CONCEPTS 
OF STANDARDS 

A. ]h speed 

B. In accuracy 
1. How to proofread (for content, not 

typing er rors alone) 
2. How to correct 

a. Erasing 
b. Spreading and crowding 

C. In neatness and attractiveness of type­
written product 
1. General 
2. Layout—arrangements, spacing, 

etc. 
3. Corrections 
4. Mailability 

D. In acceptability of the mechanics of 
English 
1. Language usage 
2. Spelling 
3. Punctuation, capitalization, etc. 

TOPIC IV. BASIC SKILL DEVELOPMENT 

A. Keyboard mastery and an understand­
ing of the principles of touch type­
writing 

B. Composing at the typewriter 

C. Areas for improvement 
1. Increased accuracy through con­

trol, proper techniques 
2. Increased speed through proper 

machine manipulation as well as 
stroking 

3. Product quality 

TOPIC V. BRIEF INTRODUCTION TO AP­
PLICATION OF TYPEWRITING 
SKILL 

A. Simple letters and envelopes 

B. Memos 

C. Simple manuscript typing, including 
reports 

D. Simple tabulation and centering 

E. Simple business forms and records 

TOPIC VI. AUXILIARY KNOWLEDGES AND 
SKILLS 

A. Proper care of machine 
1. Use of dust cover 
2. Cleaning type 
3. Proper techniques when erasing 
4. Changing ribbons 

B. Use of carbon paper 

C. Correct interpretation of edited copy, 
simple rough drafts 
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Texts and Other Teaching Materials 

From the suggested texts and materials listed below (or other equivalent commercially 
available material), select trainee and teacher materials for use in this unit. Additional refer­
ences are listed in Appendix B. 

Altholz, Gertrude. Modern Typewriting Practice. 3d ed. New York: Pitman Publishing Corp., 
1962. 

Blackstone, Bruce I. Technique, Speed, and Accuracy Typing. Englewood Cliffs, N. J.; Prentice-
Hall, Inc., 1956. 

Connelly, Mary and Porter, Leonard J. Typing Speed Builders. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1962. 

Grubbs, Robert L. and White, James L. Sustained Timed Writings. 2d ed. New York: McGraw-
Hill Book Co., Inc., 1963. 

Leslie, Louis A. and Pepe, Philip S. Typing Simplified. 2d ed. New York: American Book Co., 
1960. 

Lessenberry, D. D.; Crawford, T. James; and Erickson, Lawrence W. 20th Century Type­
writing—Elementary Course. 8th ed. Cincinnati, Ohio: South-Western Publishing Co., 1962. 

Workbook; Teacher's Manual; Tests; Records and Tapes. 
Lloyd, Alan C ; Rowe, John L.; and Winger, Fred E. Typing Power Drills. New York: McGraw-

Hill Book Co., Inc., 1956. 
Mount, Dick and Hansen, Kenneth J . Progressive Typewriting Speed Practice. 2d ed. New York: 

McGraw-Hill Book Co., Inc., 1961. 
Nelson, Roger H. Accelerated Typing. Salt Lake City, Utah: Business Education Publishers, 

Inc., 1959. 
Oliverio, Mary Ellen and Palmer, Harold O. Graded Time Writings. Englewood Cliffs, N. J.: 

Prentice-Hall, Inc., 1959. 
Reigner, Charles G. and Rygiel, Walter S. Rowe Typing. 4th ed. Baltimore, Md.: H. M. Rowe 

Co., 1958. 
Rowe, John L. and Etier, Faborn. Typewriting Drills for Speed and Accuracy. 2d ed. New 

York: McGraw-Hill Book Co., Inc., 1959. 
, Lloyd, Alan C , and Winger, Fred E. Gregg Typing—191 Series, Book One, General 

Typing; and Gregg Typing—191 Series, Book Two Office Production Typing. New York: 
McGraw-Hill Book Co., Inc., 1962. 

Tidwell, M. Fred and Stuart, Esta Ross. Tidwell-Stuart Typing—One Year Course. Englewood 
Cliffs, N. J.: Prentice-HaU, Inc., 1964. 

Workbook: Teacher's Manual. 
Wanous, S. J. and Wanous, E. W. Basic Typewriting Drills. 3d ed. Cincinnati, Ohio: South­

western Publishing Co., 1958. 

PRODUCTION TYPING 

Hours Required 

Class: 2 hours daily Total: 60 hours 

•4 > Description 

This unil provides further supervised speed and accuracy development integrated with basic 
production of correspondence, business forms, manuscripts, and tabulated material. Emphasis 
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is placed upon following accurately whatever directions are given and using judgment when de­
tailed instructions are la<jking. The goal is to help the trainee become a thinking typist, rather 
than a mechanical copyist. Numerous opportunities should be provided for trainees to evaluate 
the quality and quantity of their own work. It is recommended that, to the extent practicable, 
some use be made of forms and stationery from the business community. 

Topic Outline 

I. Review of Fundamentals 
II. Further Development of Concepts of Standards 

in . Further Skill Development 
IV. Advanced Applications of Typing Skill 
V. Auxiliary Knowledges and Skills 

TOPIC I. REVIEW OF FUNDAMENTALS 

A. Keyboard—touch control 

B. Posture 

C. Techniques in stroking, shifting, 
operation of service parts, etc. 

D. Machine parts—function and proper 
operation 

E. Care of machine 

TOPIC H. FURTHER DEVELOPMENT OF 
CONCEPTS OF STANDARDS 

A. Speed: usable piece of work in rea ­
sonable length of time 

B. Accuracy: responsibility for correct­
ness of typing, English mechanics, 
verification of content (dates, quanti­
ties, and other facts) 

C. Appearance of the typewritten product 
according to business standards 

TOPIC m . FURTHER SKILL DEVELOPMENT 

A. Keyboard mastery, including the num­
ber and symbol keys 

B. More refined control of other manip­
ulative parts 

C. Learning to use judgment for letter 
placement, tabular arrangement, 
centering, etc. 

D. Increased speed, accuracy, and over­
all product quality 

TOPIC IV. ADVANCED APPLICATIONS OF 
TYPING SKILL 

A. Letters and memos, including dis­
played material, special lines, two 
pages, etc, 

B. Manuscripts and reports 

C. Tabulations, including column head­
ings, ruling, etc. 

D. Various kinds of business forms and 
office records 

E. Complicated rough drafts 

F. Offset masters, stencils, spirit 
masters 

G. Chain feeding of envelopes 

TOPIC V. AUXILIARY KNOWLEDGES AND 
SKILLS (as required) 

A. Following written and oral instruc­
tions if given; working with a mini­
mum of direction when detailed in­
structions are not given. 

B. Knowing appropriate supplies to u s e -
paper, carbon sets, eraser , stencils, 
etc. 

C. Caring for machine—keeping type 
clean, using ribbon of suitable inten­
sity, etc. 
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Texts and Other Teaching Materials 

Most of the texts and other teaching materials under Fundamentals of Typing are applicable 
to this unit. 

The teacher may also wish to give consideration to the use of the following suggested texts 
and materials. Additional references are listed in Appendix B. 

Agnew, Peter L. Typewriting Office Practice. 3d ed. Cincinnati, Ohio: South-Western Publish­
ing Co., 1960. 

Anderson, Ruth I., and Porter, Leonard J. 130 Basic Typing Jobs. Englewood Cliffs, N. J . : 
Prentice-Hall, Inc., 1960. 

Bell, Mary L. Speed Typing. 3d ed. Cincinnati, Ohio: South-Western Publishing Co., 1959. 
Fries, Albert C. Timed Writings about Careers. Cincinnati, Ohio: South-Western Publishing 

Co., 1963. 
, Nanassy, Louis C. Business Timed Writings. Englewood Cliffs, N. J.: Prentice-

Hall, Inc., 1960. 
Frisch, Vern A. and Sivinski, Joan. Applied Office Typewriting. 2d ed. New York: McGraw-

Hill Book Co., Inc., 1961. 
Enveloped kit 

Hossfield, George L. and Nelson, Julius. Faster Typing. Baltimore, Md.: H. M. Rowe Co., 1958. 
Liquori, F. Basic Typing Operations. Cincinnati, Ohio: South-Western Publishing Co., 1964. 

(available summer). 
Lloyd, Alan C ; Rowe, John L.; and Winger, Fred. Typing Skill Drives. New York: McGraw-

Hill Book Co., Inc., 1960. 
Teaching tapes for Typing Skill Drives. 

MacClain, Lenore Fenton, and Dame, J . Frank. Typewriting Techniques and Short Cuts. 3d ed. 
CiTicinnati, Ohio: South-Western Publishing Co., 1961. 

Mount, Dick and Hansen, Kenneth J. Progressive Typewriting Speed Practice. 2d ed. New York: 
McGraw-Hill Book Co., Inc., 1961. 

Rowe, John L.; Lloyd, Alan C ; and Winger, Fred. Gregg Typing/191 Series, Book Two—Office 
Production Typing. New York: McGraw-Hill Book Co., Inc., 1963. 

Learning Guides and Working Papers for Book Two—Office Production Typing, Parts 
1-6 
Learning Guides and Working Papers for Book Two—Office Production Typing, Parts 
7-12. 

OFFICE CALCULATORS 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

The objective of this unit is development of moderate skill in the use of the 10-key and full-
key adding machines, and rotary and printing calculators. Considerable emphasis is given to 
skill development in 10-key machines, operating them by touch. Application is made to business 
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business documents. When possible, work materials for this unit can be those used in Funda­
mentals of Accounting. 

Topic OutJine 

I. lO-key Adding Machines and Printing Calculators 
n . Full-key Adding Machines 

m . Rotary Calculators 
IV. Practical Applications 

TOPIC I. 10-KEY ADDING MACHINES AND 
PRINTTNG CALCULATORS 

A.. Adding by touch 

B. Subtraction 

C. Multiplication 

D. Decimals and fractions 

E. Division on the printing calculator 

TOPIC n . FULL-KEY ADDING MACHINES 

A. Addition 

B. Subtraction 

C. Multiplication 

D. Decimals and fractions 

E. Division 

TOPIC m . ROTARY CjiXCULATORS 

A. Addition 

B. Multiplication 

C. Decimals 

D. Subtraction 

E. Division 

TOPIC IV. PRACTICAL APPLICATIONS 

A. Checks 

B. Invoices 

C. Stock records 

D. Sales reports 

E. Basic accounting records 

Texts and Other Teaching Materials 

From the following suggested texts ' materials (or other equivalent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Agnew, Peter L. Machine Office Practice. Cincinnati, Ohio: South-Western Publishing Co., 1959. 
, and Cornelia, Nicholas J., Office Machine Course. 3rd ed. Cincinnati: South-Western 

Publishing Co., 1962. 
Practice Materials; Solutions Manual. 
, and Pasewark, William R. Full-Keyboard Adding Listing Machine Course. 3d ed. 

Cincinnati, Ohio: South-Western Publishing Co., 1963. 
, Ten-Key Adding Listing Machine and Printing Calculator Course. 3d ed. Cincinnati, 

Ohio: South-Western Publishing Co., 1963. 
Teacher*s Manual. 

Fasnacht, Harold D. and Bauemfeind, Harry B. How to Use Business Machines. 2d ed. New 
York: McGraTy-Hill Book Co., Inc., 1962. 

Gibson, E. Dana. Adding Machine Systems. Dubuque, Iowa: Wm. C Brown Co., I960. 
Johnson, Mioa M. and Pactor, Paul. Ten-Key Adding Machine Course. New York: Pitman 

Publishing Corp., 1956. 
Keelon, John K. Tested Problems for Calculators and Listing Machines. Englewood Cliffs, N.J.: 

Prentice-Hall, Inc., 1959. 
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Meehan, James R., How to Use the Calculator and the Comptometer. 4th ed. New York: McGraw-
Hill Book Co., Inc., 1959. 

, and Kahn, Gilbert. How to Use Adding Machines. New York: McGraw-Hill Book Co., 
Inc., 1962. 

Instructor's Guide. 
Walker, Arthur L.; Reach, J . Kenneth; and Hanna, J . Marshall. How to Use Adding and Calculat -

ing Machines. 2ded. New York: McGraw-Hill Book Co., Inc., 1960. 

INTRODUCTION TO BUSINESS DATA PROCESSING 

Hours Required 

Class: 2 hours daily Total: 60 hours 

Description 

This orientation unit is designed to promote understanding of the need for and importance of 
data in different types of businesses and in other fields. It introduces the trainee to the basic 
data processing cycle and the current systems, methods, and equipment used for rapid handling 
of large quantities of business data. Basic office filing procedures are also explained and prac­
ticed. The application of the basic cycle to manual, mechanical, electro-mechanical, and elec­
tronic systems used for various business purposes is explained and demonstrated. Computer 
fundamentals should be explained but not treated in depth as in the ''Introduction to Computers" 
course unit. Stress is placed on the importance of the peripheral data processing functions and 
the use of associated equipment. Trainees should be given the opportunity to see demonstrations 
of equipment in operation in the school facility and local business data processing installations. 

Topic Outline 

I. Importance and Uses of Data 
n . Evolution and Growth of Data Processing Systems 

in. Applications of Data Processing 
IV. Basic Data Processing Cycle 
V. Input-Output Data Representation 

VI. Introduction to Systems and Equipment 
VII. Introduction to Computers 

Vin. Peripheral Business Data Processing Occupations 

TOPIC I. IMPORTANCE AND USES OF DATA 

A. History of record-keeping 

'3. Sources and types of data 

C. Needs for data 

D. Decisions based on data 

E. Growing complexity of data 

TOPIC II. EVOLUTION AND GROWTH OF 
DATA PROCEoSING SYSTEMS 

A. Definition of terms: data, data proc­
essing, technology, automation, etc. 

B. Evolution of data processing systems 
1. Early one-man businesses—simple 

bookkeeping 
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2. Expansion of business and increas­
ing need for data 

3. Early mechanization of the record­
keeping process 

4. Development of office machines 
5. Development of punched card sys ­

tems 
6. Integrated data processing 
7. Electronic data processing sys ­

tems 
8. Future of data processing 

C. Data processing in the business o r ­
ganization 

D. Filing techniques 
1. Alphabetic files 
2. Numeric files 
3. Subject files 
4. Other types of files—chronologi­

cal, geographical, etc. 
5. Indexing and filing rules 
6. Filing procedures and materials 
7. Filing correspondence, printed 

material, department records 
8. Establishing and maintaining filing 

systems 
9. Filing practice 

TOPIC m . APPLICATIONS OF DATA 
PROCESSING 

A. Engineering 

B. Science 

C. Statistics 

D. Military 

E. Financial and banking 

F. Business and industry 
1. Accounting 
2. Payroll 
3. Reports 
4. Inventory and material control 
5. Production scheduling 
6. Labor distribution 
7. Sales analysis 
8. Market forecasting 
9. Management forecasting 

TOPIC IV. BASIC DATA PROCESSING CYCLE 

A. Collection of data (original documents— 
cheeksr time cards, etc.) 

B. Input preparation and entry (preparing 
ledger pages, pixnchmg cards, etc.) 

C. Processing 
1. Classifying Cb3̂  location, production 

lot, etCo) 
2. Sorting (by code, accoimt number, 

etc.) 
3. Calculating (total volume, averages, 

deductions, etc.) 
4. Summarizing (new or reconstructed 

data) 

D. Storage (machine memory, library, 
paper files) 

E. Output (punched cards, magnetic tape, 
document, statement) 

TOPIC V. mPUT-OUTPUT DATA REPRE­
SENTATION 

A. Recording media 
1. Punched cards 
2. Punched paper tape 
3. Magnetic tape 
4. Magnetic ink characters 
5. Printed forms 
6. Cathode-ray tube 
7. Other media 

B. Coding systems—man-machine com­
munication 

TOPIC VI. INTRODUCTION TO SYSTEMS 
AND EQUIPMENT 

A. Flowcharting 

B. Manual 

C. Machine 
1. Typewriter 
2. Reproducing machines 
3. Calculator 
4. Accounting machine 
5. Key sort 
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D. Electro-mechanical machine func­
tions and types 
1. Key-punch 
2. Verifier 
3. Reproducer 
4. Collator 
5. Sorter 
6. Interpreter 
7. Calculator 
8. Tabulator 
9. Media converter—tape to card, 

card to tape 

E. Electronic 

TOPIC Vn. INTRODUCTION TO COMPUTERS 

A. Computer applications 

B. Components and functions of a com­
puter system 

C. Number systems (binary, octal, 
decimal) 

D. Computer characteristics 

E. Console and inquiry 
1. Console function 
2. Inquiry function 

F. Programming 
1. The programming function 
2. Preparing a problem for process­

ing 
3. Coding and programming funda­

mentals 

TOPIC Vm. PERIPHERAL BUSINESS DATA 
PROCESSING OCCUPATIONS 

A. Job functions and associated equip­
ment 
1. Tape librarian 
2. Coding clerk 
3. Key-punch operator 
4. Tabulating machine operator 
5. Console operator 
6. Supervisor, machine records unit 
7. Supervisor, clerical 
8. Statistical clerk 
9. Possible future occupation—peri­

pheral equipment operator 

B. Importance of peripheral business 
data processing occupations 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Canning, Richard G. Electronic Data Processing for Business and Industry. Nev/ York: John 
Wiley and Sons, Inc., 1956. 

, Installing Electronic Data Processing Systems. New York: John Wiley and Sons, 
Inc., 1956. 

Chapin, Ned. An Introduction to Automatic Computers. 2d ed. Princeton, N. J . : Van Nostrand 
Co., 1963. 

Gotli J, C. C. and Hume, J . N. P . High-speed Data Processing. New York: McGraw-Hill Book 
Co., Inc., 1958. 

Gregory, Robert H. and Van Horn, Richard L. Automatic Data-Processing Systems. 2d ed. 
Belmont, Calif.: Wadsworth Publishing Co., 1963. 

Freeman, M. Herbert; Hanna, J . Marshall; and Kahn, Gilbert. Gregg Bookkeeping and Account­
ing. 3d ed. New York: McGraw-Hill Book Co., Inc., 1963. (Contains special section on 
business data processing.) 

Hein, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J . : 
D. Van Nostrand Co., 1961. 

Johnson, Lloyd E.; Wadsworth, William E.; and Burger, John. Business Automation Funda­
mentals. San Francisco, Calif.: Automation Institate Publishing Co., 1961 o 
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Kahn, Gilbert; Yerian, Theodore; and Stewart, Jeffry R. Progressive Filing. New York: 
McGraw-Hill Book Co., Inc., 1961. 

Workbook, Practice Materials, Practice Instruction Manual, and other materials. 
Kometskyr, G. and Kirchner, P. Electronic Computers and Management Control. New York: 

McGraw-Hill Book Co., Inc., 1956. 
Laurie, Edward J . Computers and How They Work. Cincinnati, Ohio: South-Western Publishing 

Co., 1963. 
Leven, Howard S. Office Work and Automation. New York: John Wiley and Sons, Inc., 1956. 
Martin, E. Wainright. Electronic Data Processing: An Introduction. Homewood, III.: Richard 

D. Irwin, 1961. 
McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 

John Wiley and Sons, Inc., 1959. 
McGill, Donald A. C. Punched Cards: Data Processing for Profit Improvement. New York: 

McGraw-Hill Book Co., Inc., 1962. 
Nett, Roger W. and Hetzler, Stanley A. An Introduction to Electric Data Processing. Glencoe, 

n i . : Free Press , 1959. 
Oakford, Robert V. Introduction to Electronic Data Processing Equipment. New York: McGraw-

Hill Book Co., Inc., 1962. 
Pfeiffer, John. The Thinking Machine. Philadelphia: J . B. Lippincott Co., 1962. 
Wanous, S. J . and Wanous, E. W. Automation Office Practice. Cincinnati, Ohio: South-Western 

Publishing Co., 1964. 
Teachers' Manual. Office Practice Set. 

Weeks, Bertha, How to File and Index. New York: The Ronald Press Co., 1956. 

ELECTRO-MECHANICAL ACCOUNTING MACHINES 

Hours Required 

Class: 2 hou^'* daily. Laboratory: 4 hours daily Total: 30 hours 

Description 

This unit provides an orientation to the principles of electro-mechanical accounting mach­
ines as part of an independent system and as support of the computer. Trainees are given an 
opportunity to study application of the equipment to problems in accounting. They should see 
each piece of equipment in operation as the functions, features, and operating procedures are 
explained. 

Topic Outline 

I. The Punched Card 
n . Machine Functions 

in . Machine Components 
IV. Key Punch and Verifier 
V- Interpreter 

VI. Sorter 
VH. Reoroducer 
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Vm. Collator 
DC. Accounting Machine—Tabulator 
X. Calculator 

XI. Basic Housekeeping Procedures 
x n . Equipment Used as Computer Support 

Xin. Accounting Applications 

TOPIC I. THE PUNCHED CARD 

A. The source document 

B. Card format 

C. Card code 

D. Card field 

E. Card control functions 

F. Card movement in the machines 

TOPIC n . MACHINE FUNCTIONS 

A. Recording 

B. Classifying 

C. Calculating 

D. Reporting 

TOPIC m . MACHINE COMPONENTS 

A. Feeding 

B. Reading 

C. Control panels 
1. Types 
2. Wiring 

D. Checking 

TOPIC IV. KEY PUNCH AND VERIFIER 

A. Functions 

B. Features 

C. Numeric and alphabetic punching 

D. The control card 

E. Duplicating 

F. Verification 

TOPIC V. INTERPRETER 

A. Functions 

B. Features 

C. The column split 

D. Interpreting 

E. The selector 

F. Interpreting with selection 

TOPIC VI. SORTER 

A. Functions 

B. Features 

C. Operating procedures 

D. Numerical and alphabetic sorting 

E. Block sorting 

TOPIC VII. REPRODUCER 

A. Functions 

B. Features 

C. Operating procedures 

D. Reproducing 

E. Gang punching 

F. Verifying 

TOPIC v m . COLLATOR 

A. Functions 

B. Features 

C. Operating procedures 

D. Sequence checking 

E. Selection 

F. Merging 

G. Matching 

TOPIC IX. ACCOUNTING MACHINE-TABU­
LATOR 

A. Functions 

B. Features 

C. Control Panel 
1. Detail printing 
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2. Program control 
3. Addition and subtraction 
4. Group printing and group indication 
5. Selective printing 
6. Summary punching 

TOPIC X. CALCULATOR 

A. Functions 

B. Features 

C. Control panel 
1. Add 
2. Subtract 
3. Multiply 
4. Divide 

TOPIC XI. BASIC HOUSEKEEPING PRO­
CEDURES (Procedures differ with 
each equipment manufacturer) 

TOPIC Xn. EQUIPMENT USED AS COM­
PUTER SUPPORT 

A. Data preparation 

B. Input function 

C. Output function 

TOPIC Xm. ACCOUNTING APPLICATIONS 

A. Accounts receivable 
1. Functions and objectives 
2. Source documents 
3. Statements and reports 
4. Cards and files 
5. Data processing flow charts 

B. Accounts payable 
1. Functions and objectives 
2. Source documents 
3. Checks and reports 
4. Cards and files 
5. Data processing flow charts 

C. Payroll 
1. Functions and objectives 
2. Source documents 
3. Statements, checks, reports 
4. Cards and files 
5. Data processing flow charts 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Freeman, M. Herbert; Hanna, J . Marshall; and Kahn, Gilbert. Gregg Bookkeeping and Account­
ing. 3d ed. New York: McGraw-Hill Book Co., Inc., 1963. (Contains special section on 
business data processing.) 

Practice Sets; Workbooks; Objective Tests; Teacher's Manual and Key; Correlated 
Series of Six Filmstrips. 

IBM Personal Study Program. Punched Card Data Processing Principles. Form #320-1443, 
' 1444, 1445, 1446, 1447, 1448, 1449. 1961. 

Irwin, Wayne C. Digital Computer Principles. Princeton, N. J . : D. Van Nostrand Co., 1961. 
Johnson, Eldred A. Accounting Systems in Modern Business. New York: McGraw-Hill Book 

Co., Inc., 1959. 
Johnson, Lloyd E.; Wadsworth, William E.; and Burger, John. Business Automation Fundamen­

tals. San Francisco, Calif.: Automation Institute Publishing Co., 1961. 
Laurie, Edward J . Computers and How They Work. Cincinnati, Ohio: South-Western Publishing 

Co., 1963. 
McGill, Donald A. C. Punched Cards - Data Processing for Profit Improvement. New York: 

McGraw-Hill Book Co., Inc., 1962. 
Nelson, Oscar S. and Woods, Richard S. Accounting Systems and Data Processing. Cincinnati, 

Ohio: South-Western Publishing Co., 1961. 
Oakford, Robert V., Introduction to Electronic Data Processing Equipment. New York: McGraw-

Hill Book Co., Inc., 1962. 
Randall, Clarence B.; Weimer, Sally W.; Greenfield, Maynard S. Systems and Procedures for 

Automated Accounting. Cincinnati, Ohio: South-Western Publishing Co., 1962. 
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Salman, Lawrence, IBM Machine Operation and Wiring. Belmont, Calif.: Wadsworth Publishing 
Co., Inc., 1962. 

VanNess, Robert G. Principles of Punched Card Data Processing. Elmhurst, 111.: Business 
Press , Inc., 1962. 

ELEMENTARY DESCRIPTIVE STATISTICS 

Hours Required 

Class: 1 hour daily. Laboratory: 1 hour daily Total: 60 hours 

Description 

Designed to provide certain trainees (statistical clerks and supervisors) with basic knowl­
edge and skills required in business applications of elementary descriptive statistics. This 
course also serves to broaden understanding of routine compilation of data. Statistical theory 
discussion should be concurrent with the development of proficiency through practice exercises 
in the laboratory sessions. 

Topic Outline 

L J I- The Field of Statistics 
n . Organization and Interpretation of Data 

ni. Graphical Presentation 
IV. Measures of Central Tendency 
V. Measures of Variability 

VI. Frequency Distribution Classifications 
Vn. Basic Sampling Concepts 

Vni. Statistical Reports 
IX. Using the Computer for Statistical Analysis (Demonstration) 

TOPIC I. THE FIELD OF STATISTICS 

A. Statistics defined 

B. Origin and history of statistics 

C. Growth of statistics in business and 
industry 

D. Sources of statistical data 

E. Uses of statistical data 

F. Pitfalls in statistics 
1. Bias 
2. Improper sampling 
3. Noncomparative data 
4. Improper assumptions 

G. Some modern descriptive statistical 
methods 

TOPIC II. ORGANIZATION AND INTERPRE­
TATION OF DATA 

A. Definitions, notations, and symbols 

B. Basic rules of computation 

C. Class intervals 

D. Frequency Distribution 
1. Basic concepts 
2. Grouping 
3. Graphic presentation 

39 



wmmm wm ippgiiipinii«ipip;3iMiiiiLjiii LJuvmmmmmm&Hiii^ifK^m^^^ 

j i 

n 

E. Tabular presentation 
1. Elements of a table 
2. Rules for construction of a table 

TOPIC m . GRAPHICAL PRESENTATION 

A. Types of graphs 

B. Histograms 

C. Pictograms 

D. Frequency polygons 

E. Cumulative distributions and ogives 

TOPIC IV. MEASURES OF CENTRAL 
TENDENCY 

C. The standard deviation 
1. Ungrouped data 
2. Grouped data 

TOPIC VI. FREQUENCY DISTRIBUTION 
CLASSIFICATIONS 

A. Normal distribution 

B. Skew 

C. Other types of frequency distribution 
(optional) 

D. Transformation of data 

TOPIC VIL BASIC SAMPLING CONCEPTS 

A. Random sampling 

B. Stratified sampling 

C. Proportional sampling 

D. Size of sample 

TOPIC Vin. STATISTICAL REPORTS 

A. Need for statistical reports in busi­
ness 

B. Types of reports 

C. Preparation and processing of reports 

TOPIC DC. USING THE COMPUTER FOR 
STATISTICAL ANALYSIS 
(DEMONSTRATION) 

A. The arithmetic mean 
1. Ungrouped data 
2. Grouped data 

B. The median 
1. Ungrouped data 
2. Grouped data 

C. The mode 

D. The weighted arithmetic mean 

E. The geometric mean 

F. Quartiles, deciles, and percentiles 

TOPIC V. MEASURES OF VARIABILITY 

A. The range 

B. The average deviation 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Croxton, F. E. and Cowden, D. J. Applied General Statistics. Englewood Cliffs, N. J . : Prentice-
Hall, Inc., 1955. 

Freund, John E. and Williams, Frank J . Modern Business Statistics. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1958. 

Johnson, Palmer O. and Jackson, Robert W. B. Litroduction to Statistical Methods. Englewood 
Cliffs, N. J.: Prentice-HaU, Inc., 1953. 

Lewis, Edward E. Methods of Statistical Analysis in Economics and Business. Boston: Houghton 
Mifflin Co., 1953. 

McCarthy, Philip J . Introduction to Statistical Reasoning. New York: McGraw-Hill Book Co., 
Inc., 1957. 

Mode, E. B. Elements of Statistics. Englewood Cliffs, N. J . : Prentice-Hall, Inc., 1951. 
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Mood, Alexander M. and Graybill, Franklin A. Introduction to the Theory of Statistics. New 
York: McGraw-Hill Book Co., Inc., 1963. 

Mosteller, F.; Rourke, R. E. K.; Thomas, G. B., J r . Probability and Statistics. Reading, Mass.: 
Addison Wesley Publishing Co., 1961. 

Paden, Donald W. and Lindquist, E. F. Statistics for Economics and Business. 2d ed. New York: 
McGraw-Hill Book Co., Inc., 1956. 

Workbook. 
Riggleman, John R. and Frisbee, Ira N. Business Statistics, 3d ed. New York: McGraw-Hill 

Book Co., Inc., 1951. 
Sprowls, R. Clay. Elementary Statistics. New York: McGraw-Hill Book Co., Inc., 1955. 
Tuttle, Alva M. Elementary Business and Economic Statistics. New York: McGraw-Hill Book 

Co., Inc., 1957. 
Laboratory Manual. 

Walker, Helen M. and Lev, Joseph. Elementary Statistical Methods. New York: Henry Holt & 
Co., 1958. 

Wallis, W. A. and Roberts, H. V. Statistics: A New Approach. Glencoe, 111.: The Free Press, 
1956. 

Waugh, A. E. Elements of Statistical Method. 3d ed. New York: McGraw-Hill Book Co., Inc., 
1952. 

Statistical Tables and Problems 
Wolf, Frank L. Elements of Probability and Statistics. New York: McGraw-Hill Book Co., Inc., 

1962. 

PRINCIPLES OF SUPERVISION 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

In this unit the trainee should gain an understanding of good supervisory principles and 
practices in the office. Attention in the unit is centered on the responsibilities of supervision 
and developing good relationships with office employees. Core activities should include the 
techniques of face-to-face communication, assigning employees, delegating authority and r e ­
sponsibility, and the orientation and training of new employees. The teacher should take every 
opportunity to use role playing techniques to develop trainee skills and case discussions to widen 
understanding. Cases, role plays, discussions, and problems should focus on office work situa­
tions. 

Topic Outline 

I. The Function of Management 
II. The Supervisory Job: General Responsibilities 

III. Communicating with Employees 
IV. Interviewing 
V. Evaluating Employees 

VI. Other Factors Affecting Supervision 
41 
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TOPIC I. THE FUNCTION OF MAN­
AGEMENT 

A. Major responsibilities in planning 
and controlling 

B. Nature of office supervision 

C. Supervisory authority and respon­
sibility 
1. Authority and responsibility de­

fined 
2. Final accountability for actions 
3. Relationship with superiors 

TOPIC n . THE SUPERVISORY JOB: GEN­
ERAL RESPONSIBILITIES 

A. Participating in the selection and 
placement of office employees 
1. Cooperating with personnel de­

partment 
2. Interviewing prospective employees 
3. Evaluating abilities of prospective 

employees 

B. Indoctrinating and training em­
ployees 
1. Newly hired employees 
2. How to determine training needs 
3. How to train 

C. Organizing the work of the section 

D. Obtaining quality work from others 

E. Developing the employee's capacities 
and interests effectively 

F. Reviewing and evaluating the work 
performance of employees 

G. Utilizing effective human relations 
to achieve teamwork and harmony 

H. Improving work methods 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able materials), select trainee and teacher material for use in this unit. Additional references 
are listed in Appendix B. 

Brown, Milon. Effective Supervision. New York: The Macmillan Co., 1956. 
Cooper, Alfred M. How to Supervise People. 4th ed. New York: McGraw-Hill Book Co., Inc., 

1958. 
Dorcus, Roy M. and Jones, Margaret Hubbard. Handbook of Employee Selection. New York: 

McGraw-Hill Book Co., Inc., 1950. 

I. Increasing the value of employees 

J . Participation in the formation of ob­
jectives 
1. Departmental 
2. Sectional 
3. Personal 

K. Keeping personnel records 

TOPIC HI. COMMUNICATING WITH EM­
PLOYEES 

A. Communicating changes in work 
methods 

B. Communicating changes in policies 
and procedures 

C. Communicating orders 

TOPIC IV. INTERVIEWING 

A. Some interviewing techniques 

B. Interviewing technique practice (role 
play) 

TOPIC V. EVALUATING EMPLOYEES 

A. Appraising employees and prospective 
employees 

B. Disciplining employees 

C. Rewarding employees 

TOPIC VI. OTHER FACTORS AFFECTING 
SUPERVISION 

A. Union contracts 

B. Problem employees 

C. Accepting supervisory responsibilities 
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Famularo, Joseph J. Supervisors in Action—Developing Your Skills in Managing People. New 
York: McGraw-Hill Book Co., Inc., 1961. 

Halsey, George D. Supervising People. New York: Harper & Bros., 1953. 
^ Kay, Brian R. and Palmer, Stuart. The Challenge of Supervision. New York: McGraw-Hill Book 
"^^ Co., Inc., 1961. 

Laird, Donald A. and Eleanor C. Practical Business Psychology. 3d ed. New York: McGraw-
Hill Book Co., Inc., 1961. 

, Sizing up People. New York: McGraw-Hill Book Co., Inc., 1951. 
, The Techniques of Delegating. New York: McGraw-Hill Book Co., Inc., 1951. 

Nichols, Ralph G. and Stevens, Leonard A. Are You Listening? New York: McGraw-Hill Book 
Co., Inc., 1957. 

Neuner, John J. W. Office Management. 4th ed. Cincinnati, Ohio: South-Western Publishing 
Co., 1959. 

Newton, Roy and Green, Helen. How to Improve Your Personality. 3d ed. New York: McGraw-
Hill Book Co.. Inc., 1963. 

Sferra, Adam; Wright, Mary Elizabeth; and Rice, Louis A. Personality and Human Relations. 
2ded. New York: McGraw-Hill Book Co., Inc., 1961. 

Terry, George R. Office Management and Control. 3d ed. Homewood, 111.: Richard D. Irwin, 
Inc., 1958. 

•<-!^ 

PSYCHOLOGY FOR S JPERVISORS 

Hours Required 

Class: 1 hour daily Total: 30 hours 

Description 

This unit is designed for those who will supervise others in an office environment. It is an 
introduction to the understanding of interpersonal relationships, personality, morale, personal 
efficiency, and leadership as they relate to office work climate and productivity. Trainee par ­
ticipation should be maximized by the employment of case studies, discussion, and role-playing, 
as they pertain to office situations. 

Topic Outline 

I. Human Relations and Morale 
n . Personality and Emotional Health 

ni. Improving Personal Efficiency 
IV. Personal Leadership 
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TOPIC I . HU?«fAN RiiLATlONS AND M O ­
RALE 

A. Human relationships 
1. Dimensions of human relations 

a. Psychological 
b. Social 

2. In personal situations 
3. In business situations 

B. Human relations' influence en morale 
1. Effect of morale in the work situa­

tion 
2. Enhancement of morale 
3. Deterioration of morale and 

hostilities 
4. Value of praise 

C. ^oecific human relations situations 
i . At time of interview 
2. In meeting and working with new 

people 
3. rJQ sustaining good work relation-

s h ^ 
4. ID handling "problem" situations 

TOPIC n . PERSONALITY AND EMOTIONAL 
HEALTH 

A. The mature personality 
1. Key characteristics 
2. Development 

B. The mature personality in business 
life 
1. Responding to new demands and 

environment 
2. Assuming responsibility for hand­

ling problems 

TOPIC m . IMPROVING PERSONAL EFFI­
CIENCY 

A. Identification of job responsibilities 
1. Planning appropriate work sched­

ules 
2. Organizing work 
3. Following through on plans 

B. Maintenance of physical efficiency 
1. Planning for adequate rest and 

recreation 
2. Understanding other physical needs 

of people 

TOPIC IV. PERSONAL LEADERSHIP 

A. Levels of leadership responsibility 

B. Development of leadership skills 
1. In small group situations 

* 2. In large group situations 
3. hi supervisory positions 

C. Rewards of good leadership 

Tfflrts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. ^ 

Becker, Esther. Success and Satisfaction in Your Office Job. New York: Harper and Bros., 1954. 
Davis, Keith. Human Relations in Business. New York: McGraw-Hill Book Co., Inc., 1957. 
Gardner, Burleigh and Moore, David. Human Relations in Lidustry. Homewood, HI.: Richard D. 

Irwin Publishing Co., 1955. 
Laird, Donald A. and Eleanor C. Practical Business Psychology. 3d ed. New York: McGraw-

HDl Book Co., Inc., 1961. 
Tests. 
, The Techniques of Delegating. New York: McGraw-Hill Book Co., Inc., 1957. 

Lav/she, C. H., J r . The Psychology of hidustriL L Relations. New York: McGraw-Hill Book Co., 
Inc., 1953. 

Six filmstrips, three records, correlated with this text. 
TIussou, Allien. Business Behavior. Cincinnati, Ohio: South-Western Publishing Co., 1964. 
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CLASSIFICATION AND CODING 

Hours Required 

Class: 1 hour daily. Laboratory: 1 hour daily Total: 60 hours 

Description 

Emphasis in this unit is on coding skill development. The trainee learns various types of 
coding systems and should develop a basic understanding of programming and data processing 
system material preparation. Since so^ne of this material would have been covered in the unit. 
Introduction to Business Data Processing, instructors should use minimum time for refreshing 
trainee and concentrate on practice experiences. 

* ' i 

Topic Outline 

I. Fundamentals of Program Preparation 
n . Coding Systems and Coding Practice 

ni. Flow Charts and Block Diagrams 
IV. Elements of Data Processing Systems 
V. Types of Computers 

VI. Number Systems 
Vn. Computer Words and Practice Coding 

Vin. Computer Address System 
IX. Fundamentals of Coding Digital Computers 

TOPIC I. FUNDAMENT. LS OF PROGRAM 
PREPARATION 

A. Definition and analysis 

B. Elements of program design 

C. Coding 

D. Testing 

>PIC n . CODING SYSTEMS AND CODING 
PRACTICE 

A. Classification codes 
1. Alphabetic 
2. Numeric 
3. Alpha-numeric 
4. Mnemonic 

B. Machine language and communication 
codes 
1. Pimched tape (5, 6, 7, 8 channel 

codes) 
2. Punched card (80 col., 90 col.) 
3. Magnetic tape (5, 6, 7, 8 channel 

codes) 
4. Character recognition 

C. Coding sheet forms 

TOPIC m . FLOW CHARTS AND BLOCK 
DIAGRAMS 

A. Types 

B. Symbols 

C. Organization 

TOPIC IV. ELEMENTS OF DATA PROCES­
SING SYSTEMS 

A. Input-Output 

B. Storage 

C. Processing 

D. Control 

TOPIC V. TYPES OF COMPUTERS 

A. Analog 

B. Digital 

C. General purpose 

D. Special purpose 
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TOPIC VI. NUMBER SYSTEMS 

A. Binary 

B. Octal 

C. Binai*y arithmetic 

D. Conversion of bases 

TOPIC Vn. COMPUTER WORDS AND 
PRACTICE CODING 

A. Data words 

B. Listruction words 

TOPIC Vni. COMPUTER ADDRESS SYSTEM 

A. Concept of address system 

B, Typss of systems 

TOPIC IX, FUNDAMENTALS OF CODING 
DIGITAL COMPUTERS 

A. Input-output commands 

B. Aritlimetic operations 

C- Decision-making 

D. Editing 

E. Loops ajod indexing 

1 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Chapin, Ned. Programming Computers for Business Applications. New York: McGraw-Hill 
Book Co., Inc., 1961. 

Evans, G. W. and Perry, C. L. Programming and Coding for Automatic Digital Computers. 
New York: McGraw-Hill Book Co., Inc., 1961. 

Galler, Bernard A. The Language of Computers. New York: McGraw-Hill Book Co., Inc., 1962. 
Gotlieb, C. C. and Hume, J . N. P . High-speed Data Processing. New York: McGraw-Hill Book 

Co., Inc., 1958. 
Gregory, Robert H. and Van Horn, Richard L. Automatic Data-Processing Systems. 2d ed. 

Belmont, Calif.: Wadsworth Publishing Co., 1963. 
Hein, Leonard W. An Introduction to Electronic Data Processing for Business.. Princeton, N. J . : 

D. Van Nostrand Co., 1961. 
Jeenel, Joachim. Programming for Digital Computers. New York: McGraw-Eiii Book Co., inc., 

1959. 
Johnson, Lloyd E.; Wadsworth, William E.; and Burger, John. Business Automation Fundamen­

tals. San Francisco, Calif.: Automation Institute Publishing Co., 1961. 
Laurie, Edward J . Computers and How They Work. Cincinnati, Ohio. South-Westera Publishing-

Co., 1963. 
McCormick, E. M. Digital Computer Primer. New York: McGraw-Hill Book Co., I Q C , 1959. 
McC/acken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: John 

Wiley and Sons, Inc., 1959•. 
Nathan, Robert and Hanes, Elizabeth. Computer Programming Handbook. Englewood Cliffs, 

N. J . : Prentice-Hall, Inc., 1962. 
Nelson, Oscar S. and Woods, Richard S. Accounting Systems and Data Processing. Cincinnati, 

Ohio: South-Western Publishing Co., 1901. 
Oakford, Robert V. Introduction to Electronic Data Processiag Equipment. New York: McGraw-

Hill Book Co., Inc., 1962. 
Sherman, Philip M. Programming and Coding Digital Computers. New York: John Wiley and 

Sons, Inc., 196?. 
Siegel, Paul. Understanding Digital Computers. New York: Johii Wilej^ and Sons, Inc., 1961. 
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Wanous, S. J. and Wanous, E. W. Automation Offi<;e F?.actice. Ciflciimati, C^io: South-Westem 
Publishing Co., 1964. 

Teachers' Manual. Office Practice Set. 
Wiiliams, Samuel B. Digital Computing Systems. New York: McGi'aw-Hili Book Co., Inc., 18?**.. 

In addition, refereDces, equipment manuals, and icstractional aids are available from local 
representatives of most data processing equipment tnanufacturerb. Tlie tbllowing examples ar^ 
appropriate for use with this unit. 

Title 

latroduction. tx> IBM Data Prooessmg Systems 
Coding Methods 
Binary Coded Decinsal Code for 1401-1410-7040-7044 
1407-1460 System Operators Reference Masu^l 
Misc. Input/Oiitput instructions for 1401-1480 
Tape Icput/Otttput Sostruetions 
Disc Storage Input/Output foistriictions 
1401 Data Flow 
Standard BCD Interchaiage Ctwie 
1401 Symbolic ProgranasDiag System 
1401 Autocoder with 1311 Storage Drives 
Autocoder for the 1401 
COBOL 
FAHGO 
Report Progi'am Generator 
1401 System Progr-ammer's Guide 
FORTRAJ^ 

IBM Form Number 

6517 
8093 
6690 
3067 
3068 
306S 
3070 
1477 
6690 
1480 
1486 
1434 
8053 
1484 
0215 
1494 
8074 

C24-

J24-
F28-
C24-
J24^ 
C24-
F28-

Burroughs Corp. 
Form Number 

200-20002-D 
200-21001-D 
200-21006~D 
MSSG 
MSSG 
CHIDO 

System 

B 200 
B 200 
B 200 
B 200 
B 200 
B 250 

Title or Description 

Student V/orkbook—Sales Training 
Reference Manual 
Instruction List—Card 
Revisions & Additions to B200 Reference Manual 
B200 Assembler-Compiler 
Financial Programming Hints 
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INTRODUCTION TO COMPUTERS 

Hours Reqaii'ed 

Class: 1 hour daily Total: 30 hours 

Description 

This unit provides trainees, whose Job functions will be closely involved with computer 
operation, with greater in-^epth knowledge of the coraputei- than was giver?, in iVie orientatioa 
uaiit, '*&itrodi!ciion to Business Data Processing." The teacher should treat certain topics in 
this unit as ^'refresher" material. Other topics such as computer characteristics, lunetions, 
processing, and programming should be given greater attention and emphasis. 

Il 

i<. I 

i t 

Topic Qatline 

1, Computer Appiicatioas ^ 
H. Computer Characteristics 

IH. Components and Functions of a Computer System 
P/« Input-Output Media 
y . Central Processing Unit 

VI. Diternal Processing 
VU. Console and Inquirj"^ 

Vni. Programming 

TOPIC I. COMPUTER APPLICATIONS 

A. Commercial and financial 

B. Scientific 

C. Process control 

D. Numerical control 

E. Planning and simulation 

F. Communications 

TOPIC n . COMPUTER CHAPJ^-CTERISTICS 

A. Analog and digital 

B. St^riai and parallel 

C. Buffered and unbuffered 

D. Sequential and random 

E. Numeric and alphanumeric 

F. Variable and fixed 

TOPIC IK. COMPONENTS AND FUNCTIONS 
OF A COMPUTER SYSTEM 

A. Input-Output 

E. Storage 

C. Logic 

D. Arithmetic 

E. Control 

TOPIC IV. INPUT-OUTPUT MEDIA 

A. Card devices 

B. Magnetic tape unit 

C. Paper tape devices 

D. Magnetic character sensing 

E. Optical reader 

F. Printers 

G. Random access devices 

H. Console 

TOPIC V. CENTRAL PROCESSING UNIT 

A, Storage ujiit or memory 
1. Purpose 
2. Types of storage 
3. Data representation in storage 

B. Arithmetic 
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C. Logic 

D. Control 

TOPIC VI. INTERNAL PROCESSING 

A. Loading the stored program 

B. Accessing 

C. Registers 

D. Data flow 

TOPIC Vn. CONSOLE AND INQUIRY 

A. Console function 

B. Inquiry function 

TOPIC Vm. PROGRAMMING 

A. Program preparation steps 

B. Types of instruction 

C. Coding 

D. Flow charting and block diagraming 

E. Number systems 

F. Address systems 

G. Computer word format 

H. Housekeeping 

I. Running 

J. Error correction 

N^ pr 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able material^, select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Bell, W. D. A Management Guide to Electronic Computers. New York: McGraw-Hill Book Co., 
Inc., 1957. 

Canning, Richard G. Electronic Data Processing for Business and Industry. New York: John 
Wiley and Sons, Inc., 1956. 

Chapin, Ned. An Introduction to Automatic Computers. Princeton, N. J.: D. Van Nostrand Co., 
1963. 

Fahnestock, James D. Computers and How They Work. New York: Ziff-Davis Publishing Co., 
1960. 

Gotlieb, C. C. and Hume, J. N. P. High-speed Data Processing. New York: McGraw-Hill Book 
Co., Inc., 1958. 

Grabbe Eugene M., ed. Automation in Business and Industry. New York: John Wiley and Sons, 
Inc., 1957. 

Irwin, Wayne C. Digital Computer Principles. Princeton, N. J.: D. Van Nostrand Co., 1961. 
Hein, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J.: 

D. Van Nostrand Co., 1961. 
Jeenel, Joachim. Programming for Digital Computers. New York: McGraw-Hill Book Co., Inc., 

1959. 
Johnson, Eldred A. Accounting Systems in Modern Business. New York: McGraw-Hill Book Co., 

Inc., 1959. 
Laurie, Edward J . Computers and How They Work. Cincinnati, Ohio: South-Western Publishing 

Co., 1963. 
Ledley, Robert S. Programming and Utilizing Digital Computers. New York: McGraw-Hill Book 

Co., Inc., 1962. 
Leeds, Herbert D. and Weinberg, Gerald M. Computer Programming Fundamentals. New York: 

McGraw-Hill Book Co., Inc., 1961. 
Livesley, R. K. An Introduction to Automatic Digital Computers. New York: Cambridge Uni­

versity Press , 1962. 
Martin, E. Wainright. Electronic Data Processing. Homewood, Hi.: Richard D. Irwin, Inc., 1961. 
McCormick, S. M. Digital Computer Primer. New York: McGraw-Hill Book Co., Inc., 1959. 
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McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 
John Wiley and Sons, Inc., 1959. 

Murphy, John S. Basics of Digital Computers. New York: John F. -iider Publisher, Inc., 1958. 
Nett, Roger W. and Hetzler, Stanley A. An Introduction to Electric Data Processing. Glencoe, 

n i . : Free Press, 1959. 
Oakford, Robert V. Introduction to Electronic Data Processing Equipment. New York: McGraw-

Hill Book Co., Inc., 1962. 
Pfeiffer, John. The Thinking Machine. Philadelphia: J . B. Llppincott Co., 1962. 
Postley, John A. Computers and People. New York: McGraw-Hill Book Co., Inc., 1960. 
Richards, R. K. Digital Computer Components and Circuits. Princeton, N. J . : D. Van Nostrand 

Co., 1957. 
Sherman, Philip M. Programming and Coding Digital Computers. New York: John Wiley and 

Sons, Inc., 1963. 
Siegel, Paul. Understanding Digital Computers. New York: John Wiley and Sons, Inc., 1961. 
V/illiams, Samuel B. Digital Computing Systems. New York: McGraw-Hill Book Co., Inc., 1959. 
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SPECIALIZED OCCUPATION UNITS 

CODING CLERK 

Job Description D. O. T. No. 1-36.05 

Converts items of information obtained from reports and records to codes for processing 
on automatic machines, using predetermined coding system. Records codes onto form for sub­
sequent transfer to puncheards. May be designated according to trade name of computer system. 

Prerequisites 

For Occupation 

Work situations involve repetitive activities performed according to set procedures. The 
coding clerk must work to established standards of accuracy in assigning codes. Since coding is 
performed according to a predetermined, standardized system, a preference for activities of a 
routine, concrete, organized nature is preferred. Clerical perception is required in converting 
data to codes, recognizing omissions, and correcting e r rors in data used. 

For Occupational Course of Study 

The occupational unit for this trainee is included under the General Office Education Units. 
Appropriate units for this trainee are listed below. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 

Appropriate General Office Education Units 

Business Mathematics I 
Business Mathematics n 
Elements of Fiscal Recordkeeping 
Language Skills 
Personal Development 
Business Principles and Organization I 
Introduction to Business Data Processing 
Classification and Coding 
Introduction to Computers 
Electro-Mechanical Accounting Machines 

Hours 

30 
30 
60 
30 
30 
30 
60 
60 
30 
30 
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STATISTICAL CLERK 

Job Description D. O. T. No. 1-36.01 

Compiles regular and special reports for the use of management and as a basis for s tat is­
tical studies, using the regular bookkeeping and accounting records as a source of information. 
Makes up reports showing information such as amount and type of material ordered, used, and 
rejected; volume and class of daily sales; number and kind of accumulative pending sales, and 
average working time and wage rate of company employees. May check material used as a source 
of information. May operate an adding machine and a calculating machine. 

Prerequisites 

For Occupation 

The statistical clerk works under specific instructions, carrying out set procedures and 
adhering to established standards of accuracy. The trainee should have a preference for activi­
ties of a routine, concrete, organized nature. 

Clerical perception is required to perceive pertinent detail in written and tabular material, 
to proofread words and numbers, and to avoid perceptual e r rors in arithmetic computation. 
Form perception is needed to make visual discriminations and comparisons in graphic material. 
Good visual acuity is required for worKing with figures, tables, graphs, and written reports. 

Numerical aptitude is required to perform arithmetic operations quickly and accurately. 
Verbal ability is required to understand instructions and to present information clearly. 

Since the statistical clerk may operate an adding machine or a calculating machine, motor 
coordination and finger and manual dexterity are needed. 

For Occupational Course of Study 

The occupational unit for this trainee is included under the General Office Education Units. 
Appropriate unit'} for this trainee are listed below. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 

Appropriate General Office Education Units 

Business Mathematics I 
Business Mathematics II 
Elements of Fiscal Recordkeeping 
Payroll Records 
Language Skills 
Personal Development 
Business Principles and Organization I 
Business Principles and Organization II 
Office Calculators 
Introduction to Business Data Processing 
Electro-Mechanical Accounting Machines 
Elementary Descriptive Statistics 

Hours 

30 
30 
60 
30 
30 
30 
30 
30 
30 
60 
30 
60 
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9 
TAPE LIBRARIAN 

Job Description D. O. T. No. 1-20.04 

Maintains library of reels of magnetic or punched paper tape used for automatic data proc­
essing purposes. Classifies and catalogs reels of tape in accordance with such factors as con­
tent of data and type of routine. Assigns code conforming with standardized system. Prepares 
records for file reference. Stores reels according to classification and catalog designation. 
Issues reels and maintains charge-out records. Inspects returned reels to determine if tape 
needs replacing due to wear or damage. 

Prerequisites 

For Occupation 

The activities require performance according to specific procedures. Therefore, the tape 
librarian should have a preference for activities of a routine, concrete, organized nature. 

The work is light, requiring frequent lifting and placing reels of tape (20 pounds reel weight 
lifted occasionally). Reaching and handling are required to store, issue, and wind reels . 

Other requirements are verbal ability to deal with subject matter and clerical ability to 
perceive pertinent details involved in assigning catalog numbers and classifying reels of tape. 

For Occupational Course of Study 

As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as per ­
tinent to this occupation. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the C'eneral Office Education Units in order to plan the curriculum 
for the trainee. 

Appropriate General Office Education Units 

Language Skills 
Business Communications 
Personal Development 
Business Principles and Organization I 
Fundamentals of Typing 
Production Typing 
Introduction to Business Data Processing 
Electro-Mechanical Accounting Machines 

Hours 

30 
30 
30 
30 
60 
60 
60 
30 

i 

Specialized Occupation Unit which follows: 

Elementary Library Systems 60 
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ELEMENTARY LIBRARY SYSTEMS 

Hours Required 

Class: 1 hour daily, Laboratory: 1 hour daily Total: 60 hours 

Description 

This unit serves to acquaint trainees with procedures and methods used in maintaining a 
tape library. Elementary systems for identification and control of stored materials are detailed. 
Each class of library materials is discussed in terms of the factors which affect its receipt, 
storage, and issue. Emphasis is on developing skill in originating and maintaining basic tape 
library records. 

n 

Topic Outline 

I. The Library in the Organization 
n . Factors in Organizing Storage of Library Materials 

in. Storing Tapes, Cards, and Materials 
IV. Record Systems 
V. Classification Systems 

VI. The Program Library 
Vn. Simulation of Setting up a Library 

TOPIC I. THE LIBRARY IN THE ORGAN­
IZATION 

A. Library services 

B. The job of the librarian 

C. Advances in library technology 

D. Integrating the library with the 
total data processing system 

E. Data processing materials 

TOPIC IL FACTORS IN ORGANIZING STOR 
AGE OF LIBRARY MATERIALS 

A. Size and types of storage space— 
racks, cabinets, containers 

B. Typss of suppliecA needed—tapes, 
reels, etc. 

C. Receipt, storage, and issue of 
materials 

TOPIC m . STORING TAPES, CARDS, AND 
MATERIALS 

A. Factors in handling magnetic tape 

1. Properties, size, data representa­
tion 

2. Temperature and humidity condi­
tions 

3. Tape reconditioning 
4. Cycling tapes in the library 
5. Protective handling 
6. Packing and shipping 
7. Checking for damage 
8. Cleaning 
9. Testing 

B. Punched paper tape 

C. Cards 

D. Other materials 

E. Practice in handling stored materials 

TOPIC IV. RECORD SYSTEMS 

A. Purpose of and need for accurate 
record systems 

B. Types of systems 

C. Record formats 

D. Records for file references 
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E. Records for issue and receipt 

F. Scratch dates 

G. Practice in library clerical activity 

TOPIC V. CLASSIFICATION SYSTEMS 

A. Purposes of classification 

B. Classification systems 

C. Process of classification 
1. By content of data 
2. By type of routine 

D. Classification of varied types of 
materials 
1| Magnetic tapes 
2. Punched paper tape 
'' Punched cards 
4. Other materials 

E. Labeling Magnetic tapes 
1. Label formats 

2. Types of information needed on 
labels 

3. External labels 
4. Internal labels 

F. Practice in classifying and labeling 

TOPIC VI. THE PROGRAM LIBRARY 

A. Classification and control of materials 
1. Program card decks 
2. Program master tapes 
3. Utility programs 
4. Subroutines 
5. Control panels 
6. Printer carriage control tapes 

TOPIC Vn. SIMULATION OF SETTING UP 
A LIBRARY 

(Practice on all library activities) 

O 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Gotlieb, C. C. and Hume, J . N. P . High-Speed Data Processing. New York: McGraw-Hill Book 
Co., Inc., 1958. 

McCracken, Daniel D. Digital Computer Programming. New York: John Wiley and Sons, Inc., 
1957. 

Nathan, Robert and Hanes, Elizabeth. Computer Programming Handbook. Englewood Cliffs, 
N. J.: Prentice-Hall, Inc., 1962. 

Randall, C. B.; Weimer, S. W.; and Greenfield, M. S. Systems and Procedures for Automated 
Accounting. Cincinnati, Ohio: South-Western Publishing Co., 1962. 

In addition, references, equipment manuals, and instructional aids are available from local 
representatives of most data processing equipment manufacturers. The following examples 
appropriate for use with this unit. 

are 

\j 

IBM Form Number 

F20-6088 
F22-6517 
520-1715 
520-1598 

Title 

Planning for an IBM System 
Introduction to IBM System 
Care and Handling of Magnetic Tape 
Testing and Care of IBM Cards 
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Burroughs Corp. 

Form Number 

200-21005-D 

703-20001-D 

20008-D 

200-21003-D 

System 

B200 

P 703 

B200 

Title or Desci iption 

Magnetic Tape Sort Generator I—Preliminary 
Information 
Amount and Account _,umber Encoder— 
Brochure 
Survey of Modern Programming Techniques— 
Reprint 
A Brief Description of Report Generator I 
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KEY-PUNCH OPERATOR 

Job Description D. O. T. No. 1-25.62 

Records accounting and statistical data on tabulating cards by punching a seiies of holes 
in the cards in a specified sequence, using a punch machine similar in operation and action to a 
typewriter. Places card on base of machine by hand or automatically bj pressing a lever, and 
positions carriage for perforating operation. Following written information on records, punches 
corresponding numbers or symbols on the machine keyboard, thereby transcribing the written 
information into perforations on the tabulating cards. May operate a tabulating machine, a sort­
ing machine, or a verifying machine. 

Prerequisites 

For Occupation 

• ^ ^ 

The worker must adhere to established standards of accuracy when recording data. Good 
visual acuity is required to type data rapidly and continuously. 

Clerical perception is required to detect errors in recorded data. Recording of data on 
cards for machine tabulation requires an adjustment to a routine, concrete, organized type of 
activity. 

For Occupational Course of Study 

As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as per­
tinent to this occupation. 

In order to learn key-punch operation, the trainee must have a typing speed of approximately 
40 wpm at the time of entry into the specialized course. Reaching, handling, motor coordination, 
and finger and manual dexterity are involved in operating the keyboard and inserting material 
into and removing material from the machine. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 

« ^ 
•^^ 

Appropriate General Office Education Units 

Language Skills 
Business Communications 
Personal Development 
Business Principles and Organization I 
Business Principles and Organization II 
Fundamentals of Typing 
Production Typing 
Office Calculators 
hitroduction to Business Data Processing 
Electro-Mechanical Accounting Machines 

Specialized Occupation Unit which follows: 

Key-Punch Equipment Operation 

Hours 

30 
30 
30 
30 
30 
60 
60 
30 
60 
30 

60 
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KEY-PUNCH EQUIPMENT OPERATION 

Hours Required 

Class: 2 hours daily. Laboratory: 4 hours daily Total: 60 hours 

Description 

This unit is designed to familiarize trainees with the function and operation of key-punch 
and verifying machines. Emphasis on practice exercises is required to develop speed and 
accuracy in standard operating procedures to meet employable proficiency standards. 

Topic Outline 

I. The Unit Record 
n . Basic Key-Punch Machine Features and Functions 

HI. Operating Procedure Practice 
IV. Additional Features of the Key-Punch Machine 
V. Operating Procedure Practice—Entire Keyboard 

VI. Program Control Unit 
Vn. Program Card and Programming 

Vin. Program Control Exercises 
K . Verifying Procedures and Practice 

TOPIC I. THE UNIT RECORD 

A. Source document 

B. Card format 

C. Card code 

D. Card field 

E. Control punches 

TOPIC n . BASIC KEY-PUNCH MACHINE 
FEATURES AND FUNCTIONS 

A. Main line switch 

B. Hopper 

C. Stacker 

D. Punching Stations 

E. Keyboards 
1. Numeric 

2. Combination (Numeric-alphabetic) 

F. Feeding mechanism 

G. Reading station 

H. Backspace key 

I. Column indicator 

J . Pressure roll release lever 

K. Program unit 

TOPIC m . OPERATING PROCEDURE PRAC­
TICE 

A. Practice keyboard exercises 

B. Simple feeding operations 

TOPIC IV. ADDITIONAL FEATURES OF THE 
KEY-PUNCH MACHINE 

A. Auxiliary duplication device 

B. Self-checking numbers device 

C. Alternate programming 

D. Card insertion device 

E. Interspersed master card gang punch­
ing 

F. Card correction feature 
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TOPIC V. OPERATING PROCEDURE PRAC 
TICE-ENTIRE KEYBOARD 

Practice exercises using all key-punch 
features 

TOPIC VI. PROGRAM CONTROL UNIT 

A. Function of the program unit 

B. Program card codes 

TOPIC Vn. PROGRAM CARD AND PRO­
GRAMMING 

A. Field definition 

B. Numeric or alphabetic shift 

C. /utomatic shift 

D. Automatic skipping 

E. Duplication 

F. Zero print 

G. Print suppression 

TOPIC Vin. PROGRAM CONTROL EXER­
CISES 

Practice exercises using all program 
control elements 

TOPIC IX. VERIFYING PROCEDURES AND 
PRACTICE 

A. The need for verifying 

B. Visual verification procedures—list­
ing, printing, proofreading 

C. Visual verification practice 

D. Verifier features and functions 
1. Verifying station 
2. Keyboard 
3. Error light 
4. Operating procedures 

E. Practice in verifier use 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

McGill, Donald A. C. Punched Cards—Data Processing for Profit Improvement. New York: 
McGraw-Hill Book Co., Inc., 1962. 

Van Ness, Robert G. Principles of Punched Card Data Processing. Elmhurst, 111.: The Business 
Press , 1963. 
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TABULATING MACHINE OPERATOR 

Job Description D. O. T. No. 1-25.64 

Operates a machine that automatically analyzes, makes calculations, and translates or 
divides information represented by holes punched in groups of tabulating cards, and prints the 
translated data on form sheets, reports, special cards, or accounting records. Sets or adjusts 
machine to add, subtract, multiply, and make other calculations. Places cards to be tabulated 
in feed magazine and starts machine. May file cards after they are tabulated. May sort punched 
cards, punch information on cards, or verify r-anched cards.. 

Prerequisites 

For Occupation 

The tabulating machine operator trainee should show a preference for working with mach­
ines, processes, and techniques, and for activities that are routine and concrete. Motor coordi­
nation and finger and manual dexterity are required to wire control panels and operate mach­
ines, and use the typewriter. 

Other requirements are good vision and clerical perception for error detection in printing 
and format, and form perception for operating the machine and following wiring diagram details. 
Some mechanical ability is advantageous. 

For Occupational Course of Study 

As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as per­
tinent to this occupation. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 

Appropriate General Office Education Units 

Business ftfethematics I 
Business IVfothematics n 
Elements of Fiscal Recordkeeping 
Payroll Records 
Language Skills 
Personal Development 
Business Principles and Organization I 
Business Principles and Organization II 
Office Calculators 
Introduction to Business Data Processing 
Electro-Mechanical Accounting Machines 

Hours 

30 
30 
60 
30 
30 
30 
30 
30 
30 
60 
30 

Specialized Occupation Units which follow: 

Tabulating Machine Operation 
Tabulating Machine Wiring 

45 
45 
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TABULATING MACHINE OPERATION 

Hours Required 

Class: 1 hour daily. Laboratory: 2 hours daily Total: 45 hours 

Description 

This unit is designed to acquaint trainees with the functions and features of tabulating ma­
chines. Extensive practice in operating procedures is required to assure development of profic­
iency. Since features vary in different models, it is essential that the instructor concentrate on 
those features common to most tabulating equipment and show or relate some of the differences 
which are found. 

Topic Outline 

I. Functions 
n . Operating Features 

ni. Tape-Controlled Carriage 
IV. Form control 
V. Operating Procedure Practice 

TOPIC I. FUNCTIONS 

A. Detail printing (listing) 

B. Group printing 

C. Addition and subtraction 

D. Accumulating 

E. Program control 

F. Summary punching 

TOPIC II. OPERATING FEATURES 

A. Control panel 

B. Signal lights 

C. Hopper 

D. Stacker 

E. Print unit 

F. Reading stations 

G. Operating keys and switches 

H. Hammerlock levers 

I. Hammersplit levers 

TOPIC ni. TAPE CONTROLLED CARRIAGE 

A. Carriage controls 

B. Control tape 

C. Form thickness adjustment 

D. Form stops 

E. Pressure release lever 

F. Platen shift wheel 

TOPIC IV. FORM CONTROL 

A. Carriage skips 

B. Head control 

C. Form to form skipping 

D. Overflow skipping 

E. Program skipping 

TOPIC V. OPERATING PROCEDURE 
PRACTICE 

A. Card handling 

B. Operating the machine 

C. Operating the carriage 

D. Exercises in all machine functions 
(detail printing, etc.) 
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Texts and Other Teaching Materials 

From the following suggested text and material (or other equivalent commercially available 
material), select trainee and teacher materials for use in this unit. Additional references are 
listed in Appendix B. 

Wanous, S. J. and Wanous, E. W. Automation Office Practice. Cincinnati, Ohio: South-Western 
Publishing Co., 1964. 

Teachers' Manual. Office Practice set. 
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TABULATING MACHINE WIRING 

# Hours Required 

Class: 1 hour daily, Laboratory: 2 hours daily Total: 45 hours 

Description 

This unit serves to acquaint trainees with control panel wiring principles and procedures. 
Practice in wiring and in wiring control board replacement for the various applications is es -
sential for the development of proficiency. 

C 

Topic Outline 

I. Principles of Control Panel Wiring 
II. Wiring Fundamentals 

in . Wiring Practice 

TOPIC I. PRINCIPLES OF CONTROL PANEL 
WIRING 

A. Function of control panel 

B. Applications 

C. Report formats 

TOPIC II. WIRING FUNDAMENTALS 

A. Printing 
1. Normal printing 
2. Transfer printing 
3. Character emitting 
4. Zero printing 

B. Selection 
1. Pilot selector 
2. Co-selector 

C. Program control 

D. Addition 

E. Subtraction 

F. Storage units 

G. Summary punching 

TOPIC m . WIRING PRACTICE 

m 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equi\alent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Data Processing Wiring Guide. Detroit Mich.: American Data Processing, Inc., 1962. 
Solmon, Lawrence J . II:.M Machine Operation and Wiring. Belmont, Calif.: Wadsworth Publish­

ing Co., 1962. 

A sufficient number of wiring panels should be provided so that certain phases of this course 
can be taught using the battery plan of instruction. 
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CONSOLE OPERATOR 

Job Description D. O. T. No. 1-25.17 

Monitors and controls an electronic computer that automatically processes data to solve 
mathematical, engineering, or technical problems or to maintain business records, by operating 
a central control unit known as a console. Studies program instruction sheet to determine 
equipment set-up and operating instructions. Mounts reels of tape in designated magnetic tape 
units which extract input data or record output data. Switches auxiliary equipment, such as 
automatic typewriter and peripheral machines into circuit, to close loop and effect feedback of 
data. Manipulates up to 100 or more control switches on console panel to start and operate elec­
tronic computer that reads and processes data. Observes continuously as many as 200 lights on 
control panel and magnetic tape units and action of automatic typewriter to monitor system and 
determines point of equipment failure. Tears printed sheets from typewriter at designated 
points to be used for verification. Reports machine malfunctioning to supervisor. Manipulates 
controls in accordance with standard procedures to rearrange sequence of program steps in 
order to correct computational errors or to continue operations when individual units of system 
malfunction. Confers with technical personnel in event errors require change of instructions or 
sequence of operations. Rewinds and removes tape at completion of processing. Maintains 
operating records, such as machine performance and production reports. 

Prerequisites 

For Occupation 

Work activities require an adjustment to situations that are scientific and technical in na­
ture, as well as to situations that are related to machines, processes, and techniques, and in­
volve business contact with others. Work is routine, concrete, and organized when following 
program instructions. 

The console operator is required to make proper decisions under emergency conditions r e ­
sulting from error situations. In such instances the worker is faced with alternatives of repeat­
ing runs or salvaging all or part of faulty runs. The worker's actions affect decisions as to costly 
down-time for maintenance. The console operator also makes decisions in terms of factual data 
contained in program instructions and on a judgmental basis when altering program instructions 
in emergency situations. Dealing with people in conference situations is sometimes involved in 
the work of the console operator. 

Clerical perception is needed to recognize pertinent details in program instructions, and to 
maintain accurate records of machine performance and production. 

Motor coordination, finger dexterity, and manual dexterity are needed to learn to mount 
reels of tape on spindles of magnetic tape units and manipulate switches controlling auxiliary 
equipment. 

Reaching and handling are involved in positioning reels. The work requires unrestricted use 
of hands and fingers to set any of 100 or more 2- to 5-position switches on the control panel or 
to manipulate appropriate output selector buttons and switches. 

Talking and hearing are involved in exchanging information continuously concerning equip­
ment characteristics and requirements. 

Color vision is involved in monitoring as many as 200 indicator lights which show normal 
machine functioning or error situations. 
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The work is considered light, requiring frequent lifting of reels of instruction or data tape 
(maximum reel of 20 pounds lifted occasionally) onto appropriate magnetic tape units. 

For Occupational Course of Study 

Certam aptitudes are required for successful training. Verbal ability is needed to compre­
hend the meaning of programming instructions and machine logic as applied to a specific tech­
nical or business problem, and to learn to present clearly suggestions and ideas to programmers 
and other technical personnel which may affect their decisions concerning techniques for solving 
a problem. 

As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as per­
tinent to this occupation. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 

Appropriate General Office Education Units 

Business Mathematics I 
Business Mathematics II 
Elements of Fiscal Recordkeeping 
Language Skills 
Business Communications 
Personal Development 
Business Principles and Organization I 
Business Principles and Organization n 
Litroduction to Business Data Processing 
Electro-Mechanical Accounting Machines 
Introduction to Computers 

Hours 

30 
30 
60 
30 
30 
30 
30 
30 
60 
30 
30 

Specialized Occupation Unit which follows: 

Control Console Operation 60 
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CONTROL CONSOLE OPERATION 

Hours Required 

Class: 3 hours daily. Laboratory: 3 hours daily Total: 60 hours 

Description 

The purpose of this unit is to train the individual in the fundamentals of console operation. 
Lecture on the basic aspects of operation will be supplemented by laboratory sessions familiar­
izing the individual with specific equipment. Machine practice will provi'^e actual experience in 
set-up procedures, manipulation and use of console control, control of peripheral devices, and 
use of operating aids. 

Topic Outline 

L The Control Console m the System 
n . Description and Use of the Control Console Features 

nL Program Initiation and Operation 
IV. Programming and Coding 
V. Operating Aids and Procedures 

VI. Control Console Practice 

TOPIC I. THE CONTROL CONSOLE IN THE 
SYSTEM 

TOPIC n. DESCRIPTION AND USE OF THE 
CONTROL CONSOLE FEATURES 

Since equipment and training will vary 
at each training location, the description 
of the specific console is left to the d i s ­
cretion of the teacher. He should cover 
the location and function of: 

A. Lights, switches, and keys 
1. Power source 
2. Power control lights and switches 
3. Emergency lights and switches 
4. Start keys 
5. Alarm control lights and keys 
6. Peripheral equipment control 

lights and keys 
7. Logic display 

B. Register control lights and keys 
1. Register, select, and reset control 
2. Register display lights 
3. Register entry keys 
4. Instruction set-up and execution 

procedures 

C. Memory accessing lights and keys 
1. Memory display lights 
2. Memory entry keys 
3. Procedures for writing to and read­

ing from memory 

D. Console typewriter operation 

E. Special features 

TCPIC m . PROGRAM INITIATION AND 
OPERATION 

A. Program library organization 

B. Loading programs from magnetic 
tape, punch cards, paper tape, or 
random access devices 

C. Automatic program loading routines 

D. Error stop procedures 

E. Restart procedures 

TOPIC IV. PROGRAMMING AND CODING 

A. Steps in program preparation 
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B. Programming fundamentals 
1. Number systems 
2. Word format 
3. Computer address systems 
4. Instruction formats 
5. Flow charting 

C. Coding fundamentals 
1. Classification codes 
2. Machine language and communi­

cation codes 
3. Coding sheet forms 

TOPIC V. OPERATING AIDS AND PRO­
CEDURES 

A. Program testing 
1. Error stop information 
2. Debugging aids 

B. Operation run books 
1. Organization 
2. Contents 
3. Operating procedures 

C. Other operation records 
1. Machine logs 
2. External reel labels 
3. Schedules 

D. Utility and assembly programs 

E. Executive routing concept 

F. Data library organization 

G. Housekeeping procedures 
1. Documentation 
2. Tape handling and tape library 

procedures 
3. Storage of card decks, tapes, and 

other materials 
4. Neatness and organization 

H. Procedures for reporting machine 
malfunctioning 

TOPIC VI. CONTROL CONSOLE PRACTICE 

Console practice, or laboratory sessions, 
which account for 50 percent of the course 

Texts and Other Teaching Materials 

A variety of useful reference manuals and teaching materials cr.n be obtained from local 
representatives of data processing equipment manufacturers. 

hours should be closely integrated with 
the lecture material. When local condi­
tions permit, the first 3 hours of each 
day should be devoted to lecture and the 
last 3 hours to console practice. Console 
exercise should be designed to provide 
practice related to the preceding lecture 
m.aterial. Cv^nsole practice should in­
clude the following areas: 

A. Manipulation of all keys, switches, 
and lights 

B. Data entry to memory 

C. Data retrieval from memory 

D. Register setting 

E. Register display 

F. Program loading 

G. Running of assembly and utility rou­
tines 

H. Program running 

I. Error correction 

J . Use of run books, operating proce­
dures and data library facilities 

K. Operation of related peripheral equip­
ment (Magnetic tapes, card and paper-
tape printer, console typewriter, on­
line printer) 

Later practice sessions should build on the 
knowledge of basic procedures to develop 
sound judgment in new situations, ability to 
distinguish machine malfunction from data or 
program errors , knowledge of restart proce­
dures, and practice in interpreting operating 
manuals independently to obtain information 
on procedures. 
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RCA 301 Console Operator's Manual and RCA 501 Console Operator's Manual are available 
at all RCA EDP Branch Sales Offices. 

A catalog on console operation texts is available for consultation at any IBM office, although 
they cannot be distributed generally. 
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SUPERVISOR. CLERICAL 

Job Description D. O. T. No.* 

Supervises a group of workers engaged chiefly in one general type of clerical function, as 
bookkeeping, typing, and filing: Determines procedures of work. Issues written and verbal 
orders or instructions. Assigns duties to workers and checks their work for exactness and 
neatness. Makes up composite reports based on individual reports of subordinates. Maintains 
harmony among workers. Adjusts er rors and complaints. May perform essentially the same 
duties as the other workers, as a regularly assigned duty, or assist subordinates in performing 
only the more difficult and complicated duties. May keep time reports and other personnel 
records of quantity and quality of work performed, and may employ, train, and discharge work­
e r s . Must be proficient in the particular type of clerical work in which he functions. Designated 
according to the group of workers he supervises, as chief cashier; filing supervisor; head 
bookkeeper. 

Prerequisites 

For Occupation 

^ . 

The work of the clerical supervisor involves an ability to reason and make judgments. The 
work situation involves directing, controlling, and planning an entire activity, and directing the 
activities of others. 

Verbal ability is needed to understand and present information or ideas clearly. 
Clerical perception is required to perceive pertinent detail in verbal or tabular material— 

to observe differences in copy, to proofread words and numbers, and to avoid perceptual e r rors 
in arithmetic computation. 

For Occupational Course of Study 

The occupational units for this trainee are included under the General Office Education 
Units. Appropriate units for this trainee are listed below. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 

Appropriate General Office Education Units 

Business Mathematics I 
Business Mathematics n 
Elements of Fiscal Recordkeeping 
Payroll Records 
Personal Development 
Business Communications 
Business Principles and Organization I 
Business Principles and Organization n 

Hours 

30 
30 
60 
30 
30 
30 
30 
30 

*Classifications are made and code numbers are assigned according to the type of work 
supervised. 
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Appropriate General Office Education Units (cont'd) 
• 

Fundamentals of Typing 
Production Typing 
Office Calculators 
Introduction to Business Data Processing 
Electro-Mechanical Accounting Machines 
Elementary Descriptive Statistics 
Principles of Supervision 
Psychology for Supervisors 
Classification and Coding 
Introduction to Computers 

Hours 

60 
60 
10 
60 
30 
30 
30 
30 
20 
30 

i 

'. 

] 
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SUPERVISOR, MACfflNE-RECORDS UNIT 

Job Description D. O. T. No. 1-25.67 

Supervises workers engaged in keeping records and tabulating reports, using punch cards 
and special office machines: Sets up machines for new operations. Directs care and cleaning of 
machines, sometimes making mechanical adjustments and minor repairs in an emergency. 
Performs other duties as described under Supervisor. May assist administrative officials in 
planning new accounting methods and designing cards and forms for new clerical processes. 
May be designated according to trade name of machines used in office, as IBM supervisor. 

Prerequisites 

For Occupation 

The work of the machine-records unit supervisor involves an ability to reason and make 
judgments. The work situation involves directing, controlling, and planning an entire activity, 
and directing the activities of others. Ability to deal with people is important. 

Verbal ability is required to uiiuerstand instructions and to present information clearly. 
Numerical aptitude is required to perform arithmetic operations quickly and accurately. Good 
visual acuity is required for working with numbers and written material. 

Clerical perception is required to perceive pertinent detail in verbal or tabular material— 
to observe differences in copy, to proofread words and numbers, and to avoid perceptual errors 
in arithmetic computation. 

Mechanical aptitude is advantageous. Comprehension of data processing systems in detail 
is a vital need in making procedural explanations to subordinates on the job. 

For Occupational Course of Study 

As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as pert i ­
nent for this occupation. 

The local instructor may check the trainee's previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 

Appropriate General Office Education Units 

Business Mathematics I 
Business Mathematics IE 
Elements of Fiscal Recordkeeping 
Business Communications 
Personal Development 
Business Principles and Organization I 
Business Principles and Organization n 
Office Calculators 
Introduction to Business Data Processing 
Electro-Mechanical Accounting Machines 
Elementary Descriptive Statistics 

Hours 

30 
30 
60 
30 
30 
30 
30 
10 
60 
30 
30 
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Appropriate General Office Education Units (cont'd) 

Principles of Supervision 
Psychology for Sui}ervisors 
Classification and Coding 
Introduction to Computers 

Hours 

30 
30 
20 
30 

Specialized Occupation Units which follow: 

Data Processing Mathematics 
Introduction to Programming 
Data Processing Systems 

30 
30 
90 
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DATA PROCESSING MATHEMATICS 

Hours Required 

Class: 1 hour, 3 days/week, Laboratory: 1 hour, 2 days/week Total: 30 hours 

Description 

This unit provides trainees with a practical foundation in numerical concepts needed for 
understanding accounting and machine processes as related supervision of machine-records 
units. Desk calculators may be used. A background in basic mathematics is necessary for 
starting this course. 

"̂  r 

Topic Outline 

I. Notation 
11. Number Systems 

in . Number Systems with an Arbitrary Base 
IV. Basic Algebra 
V. Linear Equations 

VI. Fixed and Floating Point Numbers 
Vn. Elements of Boolean Algebra 

Vin. Methods of Numerical Computation 
IX. Use of the Computer for Numerical Computation 

TOPIC I. NOTATION 

A. Concepts of notation 

B. Arithmetic progression and series 

C. Subscripts 

D. Functional notations 

E. Exponents 

F. Infinite sum 

G. Factorials 

TOPIC n . NUMBER SYSTEMS 

A. Concepts of number systems 

B. Base 10 number systems 

C. Rational numbers 

D. Irrational numbers 

E. Powers and roots 

F. Logarithms 

G. Properties of fractions 

TOPIC m . NUMBER SYSTEMS WITH AN 
ARBITRARY BASE 

A. Binary 

B. Octal 

C. Conversion 

TOPIC IV. BASIC ALGEBRA 

A. Algebraic expressions 

B. Algebraic fractions 

C. Factoring 

D. Polynomials 

TOPIC V. LINEAR EQUATIONS 

A. Equations with one unknown 

B. Equations with more than one un­
known 

C. Determinants 
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TOPIC VI. FIXED AND FLOATING POINT 
NUMBERS 

A. Fixed point 
1. Scaling 
2. Advantages 

B. Floating point 
1. Mantissa 
2. Exponent 
3. Advantages 

TOPIC Vn. ELEMENTS OF BOOLEAN AL­
GEBRA (Briefly, as needed) 

A. Connectives 

B, Truth tables 

C. Machine implementation of arithmetic 
operations 

D. Simplification of Boolean algebraic 
expressions 

TOPIC Vm. METHODS OF NUMERICAL 
COMPUTATION 

A. Computation with powers of 10 

B. Computation with logarithms 

C. Number systems with bases other 
than 10 

TOPIC IX. USE OF THE COMPUTER FOR 
NUMERICAL COMPUTATION 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Adler, Irving. Thinking Machines: A Layman's Introduction to Logic, Boolean Algebra, and 
Computers. New York: John Day Co., 1961. 

Apostle, H. G. A Survey of Basic Mathematics. Boston: Little, Brown, and Co., 1960. 
Ayres, W. L.; Fry, Cleota G.; and Jonah, H. F. S. General College Mathematics. 2d ed. New 

York: McGraw-Hill Book Co., Inc., 1960. 
Crowder, Norman A. The Arithmetic of Computers. Garden City, N. Y.: Doubleday and Co., 

1960. 
Helton, Floyd F. Introducing Mathematics. 2d ed. New York: John Wiley and Sons, Inc., 1958. 
Hohn, Franz E. Applied Boolean Algebra, An Elementary Introduction. New York: The IVfec-

millan Co., 1960. 
Moore, J . T. Fundamental Principles of Mathematics. New York: Holt, Rinehart, and Winston, 

Inc., 1960. 
Oakford, Robert V. Litroduction to Electronic Data Processing Equipment. New York: McGraw-

Hill Book Co., Inc., 1962. 
Richards, R. K. Arithmetic Operations in Digital Computers. New York: D. Van Nostrand Co., 

Inc., 1955. 
Richardson, M. Fundamentals of Mathematics. New York: The Macmillan Co., 1958. 
Siegel, Paul. Understanding Digital Computers. New York: John Wiley and Sons, Inc., 1961. 
Stibitz, George R. and Larrivee, Jules A. Mathematics and Computers. New York: McGraw-

Hill Book Co., 1957. 
Titchmarsh, E. C. Mathematics for the General Reader. Garden City, N. Y.: Doubleday Pub­

lishing Co., 1959. 
Wade, Thomas L. and Taylor, Howard E. Fundamental Mathematics. 2d ed. New York: McGraw-

Hill Book Co., Inc., 1961. 
Young, Frederick H. Digital Computers and Related Mathematics. Boston: Ginn and Co., 1961. 
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INTRODUCTION TO PROGRAMMING 

Hours Required 

Class: 1 hour daily, Laboratory: 1 hour daily Total: 30 hours 

Description 

This unit is designed to provide help in understanding the fundamentals of programming for 
the person who is involved in supervising the day-to-day application of business data processing 
problems using computers. While stressing fundamentals, the unit also introduces some higher 
level concepts with which trainees should be acquainted. 

kr. 

Topic Outline 

I. Review of Computer Fundamentals 
n . Programming Fundamentals 

in. Coding Fundamentals 
IV. Steps in Program Preparation 
V. Instructions to the Machine 

VI. Introduction to Symbolic Programming 
Vn. Subroutines 

Vin. Some Programming Systems 
DC. Program Testing and Modification 
X. Integrating Programming Fundamentals with Accounting Methods 

TOPIC I. REVIEW OF COMPUTER FUNDA­
MENTALS 

A. Computer characteristics 

B. Components and functions 

C. Applications 

TOPIC n . PROGRAMMING FUNDAMENTALS 

A. Number systems 
1. Decimal, binary, octal 
2. Arithmetic 
3. Conversion 

B. Word format 
1. Data words 
2. L[istruction words 
3. Fixed and variable word lengths 

C. Computer address systems 

D. Flow charting 

E. Looping and address modification 

TOPIC m . CODING FUNDAMENTALS 

A. Classification codes 
1. Alphabetic 
2. Numeric 
3. Alpha-numeric 
4. Mnemonic 

B. Machine Language and communication 
codes 
1. Punched tape (5, 6, 7, 8 channel 

codes) 
2. Punched card (80 col, 90 col.) 
3. Magnetic tape (5, 6, 7, 8 channel 

codes) 
4. Character recognition 

C. Coding sheet forms 

TOPIC IV. STEPS IN PROGRAM PREPARA­
TION 

A. Definition and analysis 

B. Elements of program design 
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C. Coding 

D. Running 

E. Error correction 

TOPIC V. INSTRUCTIONS TO THE MACH­
INE 

WPIilPiniillPIPHilMIPMPIlii 

C. Open subroutine 

D. Closed subroutine 

TOPIC Vm. SOME PROGRAMMING SYS­
TEMS 

A. Macro-instructional 

B. Assembling and compiling systems 

C. Utility 

D. High-level language 

TOPIC IX. PROGRAM TESTING AND MODI­
FICATION 

A. The test deck 

B. Test results and duplication of e r rors 

C. Kinds of e r rors 

D. Error correction 

TOPIC X. INTEGRATING PROGRAMMING 
FUNDAMENTALS WITH ACCOUNT­
ING METHODS 

Practice case studies 

A. Instruction formats 

B. Input-output 

C. Arithmetic 

D. Logic control 

E. Error indicators 

F. Rearrangeme?it of data 

TOPIC VI. INTRODUCTION TO SYMBOLIC 
PROGRAMMING 

A. Use of symbolic labels 

B. Operation statements 

C. Address arithmetic 

D. Assembly operation 

TOPIC Vn. SUBROUTINES 

A. The use of subroutines 

B. Library concept 

Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Chapin, Ned. Programming Computers for Business Applications. New York: McGraw-Hill Book 
Co., Inc., 1961. 

Evans, G. W. and Perry, C L. Programming and Coding for Automatic Digital Computers. New 
York: McGraw-Hill Book Co., Inc., 1961. 

Fahnestock, James D. Computers and How They Work. New York: Ziff-Davis Publishing Co., 
1960. 

Galler, Bernard A. The Language of Computers. New York: McGraw-Hill Book Co., Inc., 1962. 
Gotlieb, C. C. and Hume, J . N. P . High-speed Data Processing. New York: McGraw-Hill Book 

Co., Inc., 1958. 
Gregory, Robert H. and Van Horn, Richard L. Automatic Data-Processing Systems. 2d ed. 

Belmont, Calif.: Wadsworth Publishing Co., 1963. 
He in, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J.: 

D. Van Nostrand Co., 1961. 
Irwin, Wayne C. Digital Computer Principles. Princeton, N. J . : D. Van Nostrand Co., 1961. 
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Jeenel, Joachim. Programming for Digital Computers. NQW York: McGraw-Hill Book Co., Inc., 
1959. 

Laurie, Edward J. Computers and How They Work. Cincinnati, Ohio: Soutb-Western Publishing 
Co., 1963. 

Led ley, Robert S. Programming and Utilizing Digital Computers. New York: McGraw-Hill Book 
Co., Inc., 1962. 

Leeds, Herbert D. and Weinberg, Gerald M. Computer Programming Fundamentals. New York: 
McGraw-Hill Book Co., Inc., 1961. 

Livesley, R. K. An Introduction to Automatic Digital Computers. New York: Cambridge Uni­
versity Press , 1962 

McCormick, E. M. Digital Computer Primer. New York: McGraw-Hill Book Co., Inc., 1959. 
McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 

John Wiley and Sons, Inc., 1959. 
Murphy, John S. Basics of Digital Computers. New York: John F. Rider Publisher, Inc., 1958. 
Nathan, Robert and Hanes, Elizabeth. Computer Programming Handbook. Englewood Cliffs, 

N. J.: Prentice-Hall, Inc., 1962. 
Nelson, Oscar S. and Woods, Richard S. Accounting Systems and Data Processing. Cincinnati, 

Ohio: South-Western Publishing Co., 1961. 
Oakford, Robert V. Introduction to Electronic Data Processing Equipr^ent. New York: McGraw-

Hill Book Co., Inc., 1962. 
Postley, John A. Computers and People. New York: McGraw-Hill Book Co., Inc., 1960. 
Richards, R. K. Arithmetic Operations in Digital Computers. New York: D. Van Nostrand Co., 

Inc., 1955. 
, Digital Computer Components and Circuits. Princeton, N. J . : D. Van Nostrand Co., 

1957. 
Sherman, Philip M. Programming and Coding Digital Computers. New York: John Wiley and 

Sons, Inc., 1963. 
Siegel, Paul. Understanding Digital Computers. New York: John Wiley and Sons, Inc., 1961. 
Stibitz, George R. and Larrivee, Jules A. Mathematics and Computers. New York: McGraw-

HiH Book Co., 1956. 
Williams, Samuel B, Digital Computing Systems. New York: McGraw-Hill Book Co., Inc., 1959. 
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DATA PROCESSING SYSTEMS 

Hours Required 

Class: 1 hour daily. Laboratory: 2 hours daily Total: 90 hours 

Description 

This unit is designed to provide the supervisory trainee with an understanding of concepts 
and procedures in business data processing systems. Applications for basic business accounting 
operations should be given in detail, and case studies used to illustrate the different applications. 

Topic Outline 

I. Brief Review of Data Processing 
n. Systems Concepts in Business 

in. Charts, Forms, and Records 
IV. Accounts Receivable Applications 
V. Accounts Payable Applications 

VI. Payroll Applications 
VII. Inventory Control Applications 

TOPIC I. BRIEF REVIEW OF DATA PROC­
ESSING 

A. Importance and use of data 

B. Evolution and growth of data proces­
sing 

C. Specific applications of business data 
processing 

D. Basic data processing cycle 

TOPIC n . SYSTEMS CONCEPTS IN BUSI­
NESS 

A. The systems approach 

B. Types of systems 

C. Parts of a system 

D. The business as a system 

E. Systems survey, design, and in^ple-
mentation 

TOPIC HI. CHARTS, FORMS, AND RECORDS 

A. Types of systems charts 
1. Organization charts 

2. Work and schedule charts 
3. Statistical tables and graphical 

charts 

B. Flow charts 
1. Types 
2. Applications 

C. Record and report layouts 

D. Specifications for magnetic encoded 
checks 

E. Forms design requirements 
1. Elements of a form 
2. Forms numbering and classifica­

tion systems 
3. Steps in forms design 
4. Specification writing 

TOPIC IV. ACCOUNTS RECEIVABLE AP­
PLICATIONS 

A. Objectives and importance of accounts 
receivable 

B. Making entries—effects on general 
ledger, journal, and sales records 

C. Controls 
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D. Handling methods 
1. Open item 
2. Balance forward 

E. Applications for electromechanical 
data processing machines 
1. Open item 
2. Balance forward 

* 

F. Applications for computing machines 
1. Open item 
2. Balance forward 

G. Case studies 

TOPIC V. ACCOUNTS PAYABLE APPLICA 
TIONS 

A. Objectives and importance of acco!jnts 
payable 

B. Functions of accounts payable depart­
ment 

C. Effect on general ledger and journal 

D. Establishing liability accounts 
1. Purchases requisition 
2. Purchasing department functions 
3. Purchase order preparation 

E. Validating liability accounts 
1. Internal expenses 
2. Outside charges 
3. Receiving reports 
4. Debit memos 

F. Posting liabilities 
1. Ledgers and journals 
2. Discounts 

G. Writing checks 

H. Applying distributions 
1. Allocating expenses 
2. Analyzing records 

I. Accounting controls 

J . Applications for electromechanical 
data processing machines 

K. Applicatio. for computing machines 

L. Case stud, JS 

TOPIC VI. PAYROLL APPLICATIONS 

A. Objectives and importance of payroll 
applications 

B. Organization for payroll control 

C. Effects on balance sheets and income 
statements 

D. Payroll source data 
1. Attendance documents 
2. Production documents 
3. Deduction documents 
4. Computative data 
5. Classification data 
6. Identification data 

E. Controls 

F. Types of payroll 
1. Hourly 
2. Salary 
3. Incentive 

G. Payroll calculation (practice exer­
cises) 

H. Overtime 

I. Tax and deduction computation 

J. Payroll register 

K. Checks and earnings statements 

L. Tax reports 

M. Payroll cost analysis and distribution 

N. Procedure study requirements 

O. Applications for electromechanical 
data processing machines 

P. Applications for computing machines 

Q. Case studies 

TOPIC Vn. INVENTORY CONTROL APPLI­
CATIONS 

A. Objectives and importance ^f inven­
tory control 

B. Organization for inventory control 
1. Establishing controls 
2. Procedural approaches 

C. Applications for electromechanical 
data processing machines 

D. Applications for computing machines 

E. Case Studies 
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Texts and Other Teaching Materials 

From the following suggested texts and materials (or other equivalent commercially avail­
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 

Bell, W. D. A Management Guide to Electronic Computers. New York: McGraw-Hill Book Co., 
Inc., 1957. 

Canning, Richard G. Electronic Data Processing for Business and Industry. Ne\y York: John 
V-Ziley and Sons, Inc., 1956. 

, Installing Electronic Data Processing Systems. New York: John Wiley and Sons, l a c , 
1956. 

Chapin, Ned. An Introduction to Automatic Computers. Princeton, N. J . : D. Van Nostrand Co., 
1957. 

, Programming Computers for Business Applications. New York: McGraw-Hill Book 
Co., Inc., 1961. 

Churchman, C. W.; Ackoff, R. L.; and Arnoff, E. L. Introduction to Operations Research. New 
York: John Wiley and Sons, Inc., 1957. 

Gregory, Robert H. and Van Horn, Richard L. Automatic Data-Processing Systems. Belmont, 
Calif.: Wadsworth Publishing Co., 1960. 

Hein, Leonard W. An Bitroduction to Electronic Data Processing for Business. Princeton, N. J . : 
D. Van Nostrand Co., 1961. 

Irwin, Wayne C. Digital Computer Principles. Princeton, N. J . : D. Van Nostrand Co., 1961. 
Johnson, Eldred A. Accounting Systems in Modern Business. New York: McGraw-Hill Book Co., 

Inc., 1959. 
Kometsky, G. and Kirchner, P. Electronic Computers and Management Control. New York: 

McGraw-Hill Book Co., Inc., 1956. 
Laden, H. N. and Gildersleeve, J . R. System Design for Computer Applications. New York: 

John Wiley and Sons, Inc., 1963. 
Laurie, Edward J . Computers and How They Work. Cincinnati, Ohio: South-Western Publishing 

Co., 1963. 
Levin, Howard S. Office Work and Automation. New York: John Wiley and Sons, Inc., 1956. 
Martin, E. Wainright. Electronic Data Processing. Homewood, 111. Richard D. Irwin, Inc., 1961. 
McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: John 

Wiley and Sons, Inc., 1959. 
McGill, Donald A. C. Punched Cards Data Processing for Profit Improvement. New York: 

McGraw-Hill Book Co., Inc., 1962. 
Nelson, Oscar S. and Woods, Richard S. Accounting Systems and Data Processing. Cincinnati, 

Ohio: South-Western Publishing Co., 1961. 
Neuschel, Richard F. Management by System. 2d ed. New York: McGraw-Hill Book Co., Inc., 

1960. 
Optner, Stanford L. Systems Analysis for Business Management. Englewood Cliffs, N. J . : 

Prentice-Hall, Inc., 1960. 
Randall, C. B.; Weimer, S. W.; and Greenfield, M. S. Systems and Procedures for Automated 

Accounting. Cincinnati, Ohio: South-Western Publishing Co., 1962. 
Laboratory Problems, Cards and Forms Design Kit, Teachers' Manual. 

Wanous, S. J . and Wanous, E. W. Automation Office Practice. Cincinnati, Ohio: South-Western 
Publishing Co,, 1964. 

Teachers' Manual. Office Practice Set. 
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APPENDIX A-SUGGESTED STANDARDS OF ACHIEVEMENT 

Acceptable vocational competencies in a job classification will vary according to local 
labor and employer standards. The following suggested standards reflect professional opinion 
concerning generally accepted achievement levels in the subject areas. 

standards of performance are divided into two areas: those subjects in which objective 
skill measurement is fairly well standardized, and those subjects in which reliance must be 
placed on the teacher's business knowledge and previous teaching experience. These latter sub­
jects are primarily concerned with acquisition of knowledge, development of attitudes, and dem­
onstration of acceptable behavior. 

The suggested standards should not be considered rigidly minimal. Rather, they should be 
looked upon as guides in evaluating trainee achievements and class goals. 

Evaluation of each trainee by the teacher should include the use of selected class tests, 
workbook grading, and final tests. In addition, the teacher should note trainee interest, contri­
butions, and motivation. 

GENEPtAL OFFICE EDUCATION UNITS 

BUSINESS MATHEMATICS I 

Accurately (95% or better) perform calculations of percentages, averages, measurements, and 
simple money statements involving proficiency in conversion and use of fractions and decimals 

BUSINESS MATHEMATICS U 

a. Accurate (95% or better) calculation of simple payrolls, discounts and prices, interest rates, 
and interest yields 

b. Accurate (95% or better) calculation of deferred payments and charges, discount and d is ­
count rates on notes and drafts 

c. Knowledge of the simpler types of insurance and tax computations 

ELEMENTS OF FISCAL RECORDKEEPING 

a. Knowledge of basic bookkeeping, including simple entries in double entry system 
b. Knowledge of the nature and application of common business records 
c. Average degree of proficiency in completion of common and simple records 
d. Demonstrated ability to handle cash transactions accurately (no errors) 
e. Knowledge of double-entry bookkeeping. Simple journal and ledger entries 
f. Knowledge of source records required for posting 
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PAYROLL RECORDS 

a. Understand payroll accounting procedures 
b. Compute payroll deductions and make required reports 
c. Make accurate payroll calculation from source data (100% accuracy) 

LANGUAGE SKILI^ 

a. Correct spelling of the more commonly used business English words 
b . Know meaning, use, and spelling of general business terms and most frequently used data 

processing terms 
c. Knowledge of rules of punctuation, capitalization, and abbreviations 
d. Ability to construct sentences and use phrases and clauses correctly 
e. Test level of achievement. Course unit content knowledge (approximately 90%) 

BUSINESS COMMUNICATIONS 

a. Knowledge and understanding of the fundamental principles of effective communication 
b. Adequate mastery of the mechanics of English 
c. Preparation of simple letters from rough notes 
d. Handling of appointments, schedules, and acknowledgments 
e. Use of source material for information 
f..Ability to compose letters and reports 

PERSONAL DEVELOPMENT 

a. Knowledge of basic office customs 
b . Acceptable ^pearance and clear, distinct speech 
c. Demonstration of good personal habits and application of common sense to routine office 

work 
d. Understanding of self—personality, motives, emotions—and demonstrated willingness to 

strive for self-improvement 
e. Ability to adjust to group work situations: human relations, teamwork 
f. Ability to work independently, organize work, and recognize superior-subordinate relation­

ships 

BUSINESS PRINCIPLES AND ORGANIZATION I 

Knowledge of fundamentals of course unit in regard to types of business organizations and man­
agerial structure and functions (85 to 90% grades on tests of factual material in course content) 

BUSINESS PRINCIPLES AND ORGANIZATION U 

a. Knowledge of basic techniques and importance of management of finance, personnel, and pro­
duction 

b. Basic understanding of simpler business and government relationships 
c. Appreciation of personal relationships in oJBfice of superiors, subordinates, and co-workers 
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FUNDAMENTALS OF TYPING 

a. Keyboard mastery; understanding of principles and techniques of touch typing 
b. Concept of neatiess and attractiveness of typwritten product; knowledge of how to proofread 

^ v copy and correct er rors 
c. Ability to make applications of typing skill to basic letter forms, simple tabulations, simple 

manuscript typing, simple oSice forms 
d. Clean typewriters; change ribbons 
e. Type straight copy, average difficulty, 3 minutes—approximately 35 to 50 wpm (gross)—3 

er rors or fewer 

PRODUCTION TYPING 

a. Keyboard mastery, including number and symbol keys, and correct operation of service 
parts 

b. Knowledge, skill, and judgment to produce neat, attractive typewritten " j o b s " of some com­
plexity with a minimum of direction and with a sense of responsibility for the correctness of 
the items from all standpoints 

c. Ability to produce mailable business letters of approximately 120 words in 5 minutes; manu­
script copy, double-spaced, with headings, from plain copy, 200 words in 10 minutes; tabulated 
material, 4 columns, with headings, from plain copy (10 items per column) in 5 minutes 

d. Knowledge of typing common business documents, including fill-in typing on printed forms 
e. Ability to type " m a s t e r s " for reproduction 
f. Appropriate care of the machine: cleaning, changing ribbon, etc. 
g. Type straight copy, average difficulty, 5 minutes—approximately 45 wpm or more (gross)—3 

er rors or fewer 

OFFICE CALCULATORS 

a. Tabulation of 50 handwritten checks in 1 minute or less; No errors 
b. Listing from columnar figures 80-to lGO~keys-per-minute rate 
c. Knowledge and use of reciprocal tables with full-key adding machine 
d. Identify basic calculators and know uses in clerical activities 
e. Proficiency in touch system with 10-key and full-key adding machines as per (a) and (b) 
f. Ability to add, multiply, subtract, and divide on adding machines and calculators 

INTRODUCTION TO BUSINESS DATA PROCESSING 

a. Knowledge of special vocabulary of data processing 
b. Understanding of what data processing is and of its importance to business 
c. Understanding of the steps in a data processing cycle 
d. Basic knowledge of functions of data processing equipment 
e. Knowledge of the functions of a data processing department and of peripheral data processing 

occupations 

ELECTRO-MECHANICAL ACCOUNTING MACHINES 

a. Knowledge of basic functions, features, and operating procedures of each piece of equipment 
b. Knowledge of basic housekeeping procedures for each piece of equipment 
c. Theoretical understanding of the accounting applications of electro-mechanical accounting 

machines 
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ELEMENTARY DESCRIPTIVE STATISTICS 

a. Understanding of elementary statistics and its uses 
b. Knowledge of statistical measurement 
c. Knowledge of graphical presentation 
d. Understanding of basic sampling concepts 
e. Ability to organize and interpret statistical data 
f. Knowledge of the use of statistics as a means of communicating business information 

PRINCIPLES OF SUPERVISION 

a. Undarstanding of management functions 
b. Understanding of the nature of supervisory responsibilities 
c. Knowledge of effective use of authority 
d. Knowledge of performance evaluation techniques 

PSYCHOLOGY FOR SUPERVISORS 

Basic understanding of human relations, morale and productivity as affected by work climate 

CLASSIFICATION AND CODING 

a. Knowledge of various coding systems 
b. Ability to read flow charts 
c. High degree of skill in coding 
d. Knowledge of various machines and systems which can be used in handling data processing 

problems, and of how to communicate with these machines through various coding systems 

INTRODUCTION TO COMPUTERS 

a. Knowledge of electronic data processing vocabulary 
b. Understanding of the general principles of a computer system 
c. Knowledge of computer elements and their purposes 
d. Basic knowledge of programming fundamentals 

SPECIALIZED OCCUPATION UNITS 

ELEMENTARY LIBRARY SYSTEMS 

a. Understanding of the organization and function of a data processing library 
b. Knowledge of basic recordkeeping systems 
c. Knowledge of the classification of data processing materials 
d. Knowledge of handling and preservation of data processing materials 
e. Knowledge of receipt, storage, and issue procedures 
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KEY-PUNCH EQUIPMENT OPERATION 

a. Knowledge of all operative parts of the key-punch machine 
b. Ability to prepare program cards 
c. Ability to produce a minimum of 5000 correct key strokes per hour 

TABULATING MACHINE OPERATION 

a. Mastery of all operating features of the machine 
b. Competency in all machine functions 
c. Ability to list all steps in the flow of data from the raw source to report with a complete 

description of the activity performed at each step 

TABULATING MACHINE WIRING 

Ability to apply control panel wiring principles and procedures pertaining to all functions of 
tabulating machines 

I 

CONTROL CONSOLE OPERATION 

a. Display full knowledge of proper tape and card handling and housekeeping procedures 
b. Recognize and use the records of a tape library 
c. Understand data flow through machine register operation and basic programming concepts 

and instructions 
d. Display thorough understanding of run manual and operating records maintenance 
e. Identify the features of a control console and perform basic practice exercises accurately, 

displaying knowledge of programming runs and tests and er ror correction 
f. Using a run book, se\ up and monitor the processing of a programming application without 

supervision 
g. Demonstrate understanding of utility and assembly routines, and be able to use their respec­

tive operation manuals correctly and independently 
h. Identify any unusual console conditions selected by the instructor and take appropriate actions 

DATA PROCESSING MATHEMATICS 

a. High degree of understanding of number systems 
b. Ability to handle various basic mathematical computations necessary for understanding and 

using data processing equipment 
c. Ability to understand application of these numerical concepts to computer programming 

problems 

U 

INTRODUCTION TO PROGRAMMING 

a. Knowledge of computer fundamentals 
b. Basic understanding of programming techniques for business applications 
c. Knowledge of flow charting 
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DATA PROCESSING SYSTEMS 

a. Understanding of the function of data processing systems in business 
b. Basic understanding of data processing equipment 
c. Knowledge of charts and for^s used in business data processing 
d. Knowledge of business systems, procedures, and desired outputs 

86 



^mmmmim WB^^mmmmmmmmmmmm wmmfmm mmmmmmmmm mmsm 

t 
APPENDIX B-TYPICAL MATERIALS FOR INSTRUCTIONAL PURPOSES 

SAMPLE SUGGESTED LESSON PLAN 

A good unit of instruction provides various kinds of learning activities that should be coor­
dinated with each other for maximum effect, and an effective teacher's guide can aid in such 
coordination. Among helpful learning activities are demonstrations, lectures, directed study, 
supervised practice, and examinations. Many approaches are thus made to the problems in 
the unit, and the trainee takes a basic step in learning as he solves problems through these 
approaches. A tjrpical teacher's guide may suggest topics for presentation by using various 
teaching techniques—lecture, audiovisual presentation, individual or group activities or d is ­
cussion, formal or informal review, and oral or written examination. Each separate activity 
should contribute its part to the mastery of the content of the unit. 

The sample suggested lesson plan of a teacher's guide presented here is illustrative of 
suggested methods of unitizing material for class presentation under the appropriate subtopic 
or topic of a typical course outline. The indi' idual teacher may expand or contract the detail 
contained in his own personal guide as his particular experience dictates. Rigorous adherence 
to the format is neither recommended nor intended. It is a helpful instructional aid when new 
or infrequently occurring subject content is to be presented. 

c: 
CODING AND CLASSIFICATION 

Lesson X—Flow Charts, Part I, "Types of Charts" 
Review: 5 minutes 
Lecture and demonstration: 35 minutes 
Discussion and preview: 10 minutes 
Materials: Coding sheets. Example flow charts, flow chart symbol sheets 

Topic Outline 

I. Review of preceding lesson 
A. Codes 
B. Coding sheet forms 
C. Cover any material not covered in 

prior session plan 

n . Flow chart fundamentals 
A. The flow chart defined 
B. Uses of flow charts 
C. Flow charts in manual systems 
D. Flow charts in automatic data proc­

essing systems 
E. The flow chart as a means of com­

munication 

F. Elements of a flow chart 
G. The flow charting process 
H. How the coder uses flow charts 

in. Types of flow charts 
A. Process 

1. Uses 
2. Examples 

a. Block diagrams: inventory 
application 

b. Flow charts using symbols: 
payroll application 

B. Detail 
1. Uses 
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B. Detail (cont'd) 
2. Examples 

a. Block diagrams: Social Security 
computation 

b. Flow charts using symbols: pay­
roll application 

C. Relationship of detail charting to proc­
ess charting 

IV. Examples of flow charts and flow chart 
development 

V. Discussion and questions 

VI. Preview of next lession: Flow Charts, 
Part n, "Symbols and Organization*' 

Reading assignment for Lesson XI: Hein, 
An Introduction to Electronic Data Proc­
essing for Business, pages 110 to 129. 

References 

Gregory, Robert H. and Van Horn, Richard L. Automatic Data Processing Systems. (Belmont, 
Calif.: Wadsworth Publishing Co., Inc., 1960. p. 463-499. 

Hein, Leonard W. An Introduction to Electronic Data Processing for Business, Princeton, N.J.: 
D. Van Nostrand Co., 1961. p. 90-110. 

Leeds, Herbert D. and Weinberg, Gerald M. Computer Programming Fundamentals. New York: 
McGraw-Hill Book Co., Inc., 1961. p. 69-99. 

McCracken, Daniel D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 
John Wiley and Sons, Inc. 1959. p. 26-43. 

INSTRUCTIONAL MATERIALS 

The following instructional materials have not been previously listed in the course units. 
They are included here to assist the teacher in finding appropriate and useful supplementary 
materials. Although this list is by no means exhaustive, it will serve as a convenient initial 
source of many helpful materials. 

For the further convenience of the teacher who may wish to find materials appropriate to 
a particular subject area quickly, many of the items have been assigned codes which indicate 
the subject area(s) for which any particular item appears most appropriate. The codes do not 
specificially refer to titles of units as they appear in the curricula. 

Code 

A 
BDP 
BP&O 
C 
CO 
C&P 
CTO 
DPS 
E 

Subject Area 

Accounting and Recordkeeping 
Business Data Processing 
Business Principles and Organization 
Computers 
Console Operation 
Coding and Programming 
Card-Tape Converter Operation 
Data Processing Systems 
English 
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Code 

EAM 
HSP 
I 

KP 
M&S 
MT 
OC 
OS 
PD 
PS 
TL 
T 
W 

Subject ^rea 

Electro-Mechanical Accounting Machines 
High-Speed Printer 
Li3tructor*s reference (advanced texts, additional source lists, 

and similar materials) 
Key Punch Operation 
Mathematics and Statistics 
Machine Tabulating 
Office Calculators 
Principles of Supervision 
Personal Development 
Psychology for Supervisors 
Tape Library 
Typing 
Wiring 

NOTE: The addresses of publishers, producers, and additional sources of materials may be 
found in APPENDIX C. 

TEXTS AND REFERENCES 

;J 

OC, A, M&S 

M&S 

OS, I 

E 

Agnew, P.L. Machine Office Practice. Cincinnati, Ohio: Southr-Westem 
Publishing Co., 1959. 

AUendoerfer, C.B. and Oakley, C O . Principles of Mathematics. New 
York: McGraw-Hill Book Co., Inc., 1955. 

Alt, Franz L. and Rulunoff, M., eds. Advances in Computers, 4 vols. New 
York: Academic Press, 1960-63. 

Archer, Fred C ; Brecker, Raymond F.; and Frakes, John C. General 
Office Practice, 2d ed. New York: McGraw-Hill Book Co., Inc., 1963. 

Aurner, Robert R. and Burtness, Paul S. Effective English for Business, 
5th ed. Cincinnati, Ohio: South-Western Publishing Co., 1962. Study 
Projects (Workbook); Tests 1-3 and Final Examination, Teacher's 
Manual. 

Bartee, Thomas C. Digital Computer Fundamentals. New York: McGraw-
Hill Book Co., Inc., 1960. 

; Lebow, Irwin; and Reed, Irving S. Theory and Design of Digital 
Machines. New York: McGraw-Hill Book Co., Inc., 1962. 

Bellows, R. Psychology of Personnel in Business and Industry, 3d ed. 
Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1961. 

Bendixen, E.T. and Ricksen, H.B. Production Typing, 2d ed. Cincinnati, 
Ohio: South-Western Publishing Co., 1958. Laboratory Material; 
Instructor's Manual. 
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BDP, BP&O 

OS 

PS 

I, C&P 

E 

I, W 

M&S 

I, M&S 

Bethel, Lawrence L.; Atwater franklin S.; Smith, George H.E.; and 
Stackman, Harvey A., J r . Industrial Organization and Management. 
New York: McGraw-Hill Book Co., Inc., 1962. 

Bittel, L.R. What Every Supervisor Should Know. New York: McGraw-
HiU Book Co., Inc., 1959. 

Bowman, Edward H. and Fetter, Robert B. Analysis for Production Man­
agement. Homewood, 111.: Richard D. Irwin, Inc. 1957. 

Boynton, L.D. Methods of Teaching Bookkeeping and Accounting. 2d ed. 
Cincinnati, Ohio: South-Western Publishing Co. Available summer 
1964. 

Brown, L. Communicating Facts and Ideas in Business. Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 1961. 

Calhoon, R.P. and Kirkpatrick, C.A. Bifluencing Employee Behavior. 
New York: McGraw-Hill Book Co., Inc., 1956. 

Colman, Harry L. and Smallwood, Clarence P. Computer Language: An 
Autoinstructional Introduction to Fortran. New York: McGraw-Hill 
Book Co., Inc., 1962. 

Cox, H.L. Coping with Correspondence. New York: Sterling Publishing 
Co., Inc., 1962. 

Data Processing Wiring Guide. Detroit, Mich.: American Data Process­
ing, Inc. 

Delta Pi Epsilon, Bibliography of Teaching Materials in Business Educa­
tion. New York: New York University Press . 

Delta Pi Epsilon, The Business Teacher Learns from Cases. Cincinnati, 
Ohio: South-Western Publishing Co., 1957. 

Dictionary of Bookkeeping and Accounting Terminology, re^. ed. Cincin­
nati, Ohio: South-Western Publishing Co., 1962. 

Douglas, L.V.; Blanford, J.T.; and Anderson, R.L. Teaching Business 
Subjects. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1958. 

Dutton, W.H. and Adams, L.J. Arithmetic for Teachers. Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 1961. 

Flores, Ivan. Computer Logic: The Functional Design of Digital Com­
puters. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1960. 

Fowler, F.P. and Sandberg, E.W. Basic Mathematics for Administration. 
New York: John Wiley and Sons, Inc., 1962. 
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M&S 

OS 

( I, EAM, BDP 

( BDP, C 

( I, BDP, TL 

M&S 

E 

BP&O 

( A, BDP 

Franzblaw, Abraham N. A Primer of Statistics for Non-Statisticians. 
New York: Harcourt, Brace & World, 1958. 

Green, H. Activities Handbook for Business Teachers. New York: Mc­
Graw-Hill Book Co., Inc., 1958. 

Gruber, E. Grammar and Spelling Made Simple. New York: Arco Pub­
lishing Co., Inc., 1955. 

Hardaway, M. and Maier, T,B. Tests and Measurements in Business 
Education. 2d ed. Cincinnati, Ohio: South-Western Publishing Co., 
1952. 

Harms, H. Methods in Vocational Business Education. Cincinnati, Ohio: 
South-Western Publishing Co., 1949. 

Hegarty, E. How to Build Job Enthusiasm. New York: McGraw-Hill 
Book Co., Inc., 1960. 

How to Increase the Effective Capacity of IBM Punched Cards. Detroit, 
Mich.: American Data Processing, Inc. 

Huffman, H., ed. and others. The Clerical Program in Business Educa­
tion—The American Business Education Yearbook. New York: New 
York University Press, 1959. 

Jaski, Tom. Electronics in Business Machines. New York: A. S. Barnes 
and Co., 1963. 

Johnson, Eldred A. Accounting Systems in Modern Business. New 
York: McGraw-Hiil Book Co., Inc., 1959. 

Kahn, Gilbert; Yerian, Theodore; and Steward, Jeffrey R. Progressive 
Filing and Records Management. New York: McGraw-Hill Co., 1962. 

Kanzer, E.M. and Schaaf, W.L. Essentials of Business Arithmetic. 
Boston: D.C. Heath & Co., 1960. 

Lamb, M.M. Your First Year of Teaching Typewriting. 2d ed. Cincin­
nati, Ohio: South-Western Publishing Co., 1959. 

Larson, G. Business English Essentials. 2d ed. New York: McGraw-
Hill Book Co., Inc., 1959. Workbook. 

Lawrence, N.R. Secretary's Business Review. Englewood Cliffs, N.J.: 
Prentice-Hall, Inc., 1959. 

Lazzaro, Victor, ed. Systems and Procedures: A Handbook for Business 
and Industry. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1959. 
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C&P, C, I 

PD, PS 

PD 

M&S 

M&S 

BP&O 

PS 

M&S 

OC, A 

OC 

E 

PD 

OS, PS 

Leeson, Daniel N. and Dimitry, Donald L. Basic Programming Concepts 
and the IBM 1620 Computer, New York: Holt, Rinehart and Winston, 
Inc., 1962. 

MacGibbon, E.G. Fitting Yourself for Business, 4th ed. New York: 
McGraw-Hill Book Co., Inc., 1961. 

. Manners in Business, rev, ed. New York: The Macmillan Co., 
1954. 

McCollough, Celeste and Van Atta, Loche. A Programmed Introduction 
to Statistical Concepts. New York: McGraw-Hill Book Co., Inc., 1963. 

McMackin, F.J . ; Marsh, J.A.; and Baten, C.E. Arithmetic of Better Busi ­
ness . Boston: Ginn & Co., 1959. Diagnostic Tes t s . 

McNaughton, W.L. Introduction to Business Enterpr i se . New York: John 
Wiley & Sons, Inc., 1960. 

Maier, Norman R.F. Principles of Human Relations. New York: John 
Wiley & Sons, Inc., 1958. 

Mallory, V.S. and otheio. Commercial Arithmetic. Syracuse, N.Y.: 
L.W. Singer Co., Inc., 1956. 

Meehan, J.R. and Kahn, G. How to Use Full Keyboard Adding Machines. 
New York: McGraw-Hill Book Co., Inc., 1955. Workbook. 

How to Use Ten-Key Adding Machines. New York: McGraw-
Hill Book Co., Inc., 1955. Workbook. 

Modern English Spelling. 2d ed. A Programmed Textbook. New York: 
TMI Grolier, 1961. 

Monroe, Alfred J . Digital Processes for Sampled Data Systems. New 
York: John Wiley and Sons, Inc., 1962. 

Morgan, Clifford T. and Deese, J a m e s . How to Study. New York: Mc­
Graw-Hill Book Co., Inc., 1957. 

Nanassy, L.C., ed. Business Education Index. Delta Pi Epsilon and 
Gregg. Annual issues since 1940. 

National Office Management Association. Manual of Pract ica l Office 
Short Cuts, Vol. I. New York: McGraw-Hill Book Co., Inc., 1947. 

, Pract ical Office Time Savers, Vol. II. New York: McGraw-
Hill Book Co., Inc., 1957. 

Niles, H.E.; Niles, M.C.; and Stephens, J .C. The Office Supervisor: His 
Relations to Persons and to Work. 3d ed. New York: John Wiley & 
Sons, Inc., 1959. 
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OS, PS 

A, PD 

PD 

EAM, BDP, I 

M&S 

W, CO, BDP 

BDP, C 

T 

E 

I, C 

PD 

Parker, W.E. and Kleemeier, R.W. Human Relations in Supervision. New 
York: McGraw-Hill Book Co., Inc., 1951. 

Perry, E.C.; Frakes, J.C.; and Zabornik, J . F. Clerical Bookeeping. New 
York: Pitman Publishing Corp., 1957. 

Polishook, W.M.; Beighey, C ; and Wheland, H- E. Elements of General 
Business, rev, ed. Boston: Ginn & Co., 1955. Workbook; Tests; 
Manual. 

Post, E. Etiquette, 9th ed. New York: Funk & Wagnalls Co., 1955. 

Punched Card Applications Handbook. Detroit, Mich.: American Data 
Processing, Inc. 

Punctuation, Modern English Series, 2d ed. A Programmed Textbook. 
New York: TMI-Grolier, 1961. 

Reynolds, H. and Skimin, E. Office Practice Typewriting. New York: 
McGraw-Hill Book Co., Inc., 1954. 

Rosenberg, R.R. Business Mathematics. 2d ed. New York: McGraw-Hill 
Book Co., Inc., 1959. Exercises; Problems; Tests. 

Russon, A.R. and Wanous, S.J. Philosophy and Psychology of Teaching 
Typewriting. Cincinnati, Ohio: South-Westem Publishing Co., 1960. 

Salmon, Lawrence. IBM Machine Operation and Wiring, Belmont, Calif.: 
Wadsworth Publishing Co., 1962. 

Schaffer, V. and Shaw, H. McGraw-Hill Handbook of English. 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1960. Correlated Filmstrip Series. 

Schmidt, R.N. and Meyers, W.E. Electronic Business Data Processing. 
New York: Holt, Rinehart and Winston, Inc., 1963. 

Scott, Norman R. Analog and Digital Computer Technology. New York: 
McGraw-Hill Book Co., Inc., 1960. 

Scott, W.E.; Hamilton W.J.; and Hertzfeld, A. Moderu Basic Tjrpewriting. 
New York: Pitman Publishing Corp., 1954. 

Sheppard, M. Plain Letters—The Secret of Successful Business Writing. 
New York: Simon and Schuster, Inc., 1960. 

Smith, Charles V.L. Electronic Digital Computers. New York: McGraw-
Hill Book Co., Inc., 1959. 

Sparling, A.E. Practice in Office Work. New York: McGraw-Hill Book 
Co., Inc., 1949. Workbook. 
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BP&O, A 

OS 

PD 

M&S, C 

T, PD 

I, BDP 

T 

C, C&P, BDP 

EAM, C&P, TL; 

PD 

Spengler, E.H. and Klein, J. Introduction to Business. 4th ed. New York: 
McGraw-Hill Book Co., Inc., 1955. Workbook. 

Spriegel, W.R.; Schulz, E.; and Spriegel, W.B. Elements of Supervision. 
2ded. New York: John Wiley & Sons, Inc., 1957. 

Staton, Thomas F. How to Study. Montgomery, Ala.: How to Study. 

Stibitz, George R. and Larrivee, Jules A. Mathematics and Computers. 
New York: McGraw-Hill Book Co., Inc., 1956. 

Strony, M.S. and Greenaway, M.E. The Secretary at Work. 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1958. Records; Filmstrip Series, 
Workbook. 

Tonne, H.A. Principles of Business Education. 2d ed. New York: Mc­
Graw-Hill Book Co., Inc., 1954. 

Tonne, H.A.; Popham, E.: and Freeman, M.H. Methods of Teactiing Busi­
ness Subjects. 2d ed. New York: McGraw-Hill Book Co., Inc., 1957. 

Total Systems. Detroit, Mich.: American Data Processing, Inc., 

Typing Homework Series. Self-Study Workbook. 30 assignments. Hunting­
ton, N.Y.: Educational Developmental Laboratories. 

Van Handel, Paul, ed. Electronic Computers: Fundamentals, Systems 
and Applications. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1961. 

Van Ness, Robert J . Principles of Punched Card Data Processing. Elm-
hurst, n i . : Business Press , 1962. 

Vanderbilt, A. Complete Book at Etiquette, rev, ed. New York: Double-
day & Co., 1958. 

Von Neumann, John. The Computer and The Brain. New Haven, Conn.: 
Yale University Press, 1958. 

Webster^s Third New International Dictionary of the English Language. 
Springfield, Mass.: G. & C. Merriam Co., 1961. 

PERIODICALS, GUIDES, AND DIRECTORIES 

It is suggested that the teacher become acquainted with some of the following materials. 
Their contents are both specific and general, and may be applicable to several areas of busi­
ness education. 

Administrative Management. Geyer-McAllister, Inc., 212 5th Avenue, New York, N.Y. 10010 
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American Business. 4660 Ravenswood Ave., Chicago, 111. 60640 

American Business Education. University of Connecticut, Storrs , Conn. 06268 

X X Audio-Visual Aids for Data Processing Systems and Automation. 1963, Data Process ing Man­
agement Association. Pa rk Ridge, 111. 60068 

Automation. A Penton Publication, Penton Building, Cleveland, Ohio. 44013 

Balance Sheet. South-Western Publishing Co., 5101 Madison Rd., Cincinnati, Ohio. 45227 

Business Automation. OA Business Publications, Inc., 288 Pa rk Avenue West, Elmhurst , 111. 
60126 

Business Education World. McGraw-ffiU Book Co., Inc., 330 W. 42nd St., New York, N.Y. 
10036 

Business Management. Management Magazines, Inc., 22 West Putnam Ave., Greenwich, Conn„ 
06830 

Business Newsmagazine. The Alsen Publishing Co., 1445 N. Fifth St., Milwaukee, Wis. 53212 

Business Screen. Business Screen Magazine, Inc., 7064 Sheridan Rd., Chicago, HI. 60626 

Business Week. McGraw-Hill Publishing Co., Inc., 330 W. 42nd St., New York, N.Y. 10036 

Canadian Controls and Instrumentation. A Maclean-Hunter Publication, 481 University Ave., 
Toronto 2, Ontario, Canada. 

Check List of All Available Teaching Aids. Prentice-Hall , Inc., Englewood Cliffs, N.J . 07632 

Communications of the A.C.M. Association for Computing Machinery, 211 E. 43rd St., New 
York, N.Y. 10017 

Computer Applications Services . American Data Processing, Inc., 2200 Book Tower, Detroit, 
Mich. 48226 

Computers and Automation. Berkeley Enterpr ises , Inc., 815 Washington St., New Somerville, 
Mass . 02143 

Computers & Data Process ing. 217 Broadway, New York, N.Y. 10007 

Control Engineering. McGraw-Hill Publishing Co., 330 W. 42nd St., New York, N.Y. 10036 

Data Processing for Education. American Data Processing, Inc., 2200 Book Tower, Detroit, 
Mich. 48226 

Data Process ing for Management. American Data Processing, Inc., 2200 Book Tower, Detroit, 
Mich. 48226 

Data Process ing Yearbook. American Data Processing, Inc., 2200 Book Tower, Detroit, Mich. 
48226 
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Data Systems Engineering. E.H. Nelson Publishing Co., Inc., 510 Madison Ave., New York, N.Y. 
10022 

Datamation. F.D. Thompson Publications, Inc., 141 E. 44th St., New York, N.Y. 10017 

Directory of Films about Property, Casualty and Surety Insurance. Insurance Information In­
stitute, 110 William St., New York, N.Y. 10038. 

Directory of 2660 16mm Film Libraries. Department of Health, Education and Welfare, Wash­
ington, D.C. 20202 

Educators Guide to Free Films. Educators Progress Service, Dept. AVG. Randolph, Wis. 53956 

Educators Guide to Free Slidefilms. Educators Progress Service, Dept. AVG, Randolph, Wis. 
53956 

Employment Outlook of Electronic Computer Operating Personnel and for Programmers, (BLS 
Bulletin 1300-34) U.S. Government Printing Office, Washington, D.C. 20402 

Financial Executive. Financial Executives Institute, 50 W. 44th St., New York, N.Y. 10036 

Instrument and Apparatus News. Instruments Publishing Co., 845 Ridge Ave., Pittsburgh, Pa. 
15212 

Instruments and Control Systems. Listruments Publishing Co., 845 Ridge Ave., Pittsburgh, Pa. 
15212 

Instruments and Control Systems Buyers' Guide. Instruments Publishing Co., 845 Ridge Ave., 
Pittsburgh, Pa. 15212 

International Business Automation. OA Business Publications, fiic, 288 Park Avenue West, 
Elmhurst, HI. 60126 

ISA Journal. Instrument Society of America, Penn-Sheraton Hotel, 530 William Penn Place, 
Pittsburgh, Pa. 15219 

Journal of Accountancy. American iistitute of Certified Public Accountants, 666 Fifth Ave., 
New York, N.Y. 10019 

Journal of College Placement. College Placement Council, Inc., 35 E. Elizabeth Ave., Bethlehem, 
Pa. 18018 

Jounral of Data Management. Data Management Association, 524 Busse Highway, Park Ridge, 
m . 60068 

Journal of the American Society of Training Directors. American Society of Training Directors, 
2020 University Ave., Madison, Wis. 53705 

Modem Office Procedureia. Industrial Publishing Corp., 812 Huron Road, Cleveland, Ohio. 44115 

Nations Business. U.S. Chamber of Commerce, 1615 H St., NW., Washington, D.C. 20006 
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The New UNIVAC Educational Package. The Educational Marketing Department, UNIVAC Divi­
sion, Sperry Rand Corp., 2121 Wisconsin Ave., NW., Washington, D.C. 20007 

I J 
Occupations in Electronic Data-Processing Systems. U.S. Department of Labor, 1959. U.S. 

Government Printing Office, Washington, D.C. 20402 

Office. Office Publications, 60 E. 42nd St., New York, N.Y. 10017 

Personal Market Place. Merchandiser Publishing Co., Inc., 419 Park Ave. S., New York, N.Y. 
10016 

Pitmanite. Pitman Publishing Corp., 2 W. 45th St., New York, N.Y. 10036 

Reproduction Methods for Business and Industry - RM. Gellert-Wolfman Publishing Co., 33 W. 
60th St., New York, N.Y. 10023 

Scientific American. Scientific American Inc., 415 Madison Ave., New York, N.Y. 10017 

Systems. United Business Publications, Inc., 200 Madison Ave., New York, N.Y. 10016 

The National Public Accountant. National Society of Public Accountants, 919 18th St., NW., 
Washington, D.C. 20006 

Today^s Secretary. McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York, N.Y. 10036 

Typewriting News. South-Western Publishing Co., 5101 Madison Rd., Cincinnati, Ohio. 45227 

The Typing Teacher. 4006 Carlisle Ave., Baltimore, Md. 21216 

Visual Aids for Business and Economic Education, rev. 1961. {Monograph 92). South-Western 
Publishing Co., 5101 Madison Rd., Cincinnati, Ohio. 45227 

FILMS AND FILMSTRIPS 

Abbreviations Used in Descriptions 

BW -
Col -
FS -
Min. -

Black & White 
Color 
Filmstrip 
running time in minutes 

MP - Motion Picture 
Si - Silent 
So - Sound 

( OC, A ) Accounting and Calculating Machines. MP-So-BW-12 min. Teaching Aids 
Exchange. 

( A ) Accounting Cycle Direct Ledger Entry, The. FS-Si. Business Education 
Films. 

) Accounting Series. 11 FS-Si-BW. McGraw-Hill Book Co., Inc. 
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PD, PS 

C, BDP 

BDP, C 

BDP 

C&P, M&S, C 

T 

BDP, EAM 

T 

A, M&S 

A 

A 

A 

E 

A, 

PD, 

C&P, 

E 

PS 

M&S 

BDP 

BDP, EAM 

As Others See Us. MP-So-BW-10 min. British Information Service. 

Automatic Computers. MP-So-Col-16 min. International Business Ma­
chines. 

Automation. A CBS NEWS "See It Now" Production. MP-So-BW-84 min. 
McGraw-Hill Book Co., Inc. 

Automation of B.J. Blurch, Inc., The. MP-So-Col-16 min. DPMA Inter­
national Headquarters. 

Banks and Credit. MP-So-BW-10 min. Coronet Instructional Films. 

Base and Place. MP-So-BW-30 min. University of Colorado. 

Basic Typing - Machine Operation. MP-So-BW-30 min. United World. 

Beauty of It, The. FS-So-Col-30 min. Burroughs Corporation. 

Better Typing at Your Fingertips. MP-So-Col-30 min. Modern Talking 
Picture Service. 

Bookkeeping and Accounting. MP-So-BW-11 min. Carl F . Mahnke P r o ­
ductions. 

Bookkeeping and Accounting Er rors . FS-Si-BW. Business Education 
Films. 

Bookkeeping and You. MP-So-Col/BW-11 min. Coronet Instructional 

Films. 

Bookkeeping Cycle, The. FS-Si. Society for Visual Education, Inc. 

Bookkeeping Series. 6 FS-Col. McGraw-Hill Book Co., Inc. 

Build Your Vocabulary. MP-So-Col/BW-10 min. Coronet Instructional 
Films. 

Building Typing Skills. MP-So-Col/BW-11 min. Coronet Instructional 
Films. 

Business Education Series. 6 FS-Col. McGraw-Hill Book Co., Inc. 

Business Etiquette Series. 11 FS-BW. McGraw-Hill Book Co., Inc. 

By the Numbers. MP-So-Col-16 min. International Business Machines. 

Careers in Business Data Processing. MP-So-Col-16 min. U. of Southern 
California. 

Cards That Count, The. MP-So-Col-15 min. International Business Ma­
chines. 
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Census ^60. MP-So-BW-13 min. Univac Division of Sperry Rand. 

COBOL. FS-So-Col-20 min. Burroughs Corporation. 

Collection of Data. FS-So-Col-22 min. City College of New York. 

Computer Programming. MP-So-BW-26 min. System Development 
Corporation. 

Control Input for ADP. FS-So-Col-27 min. Burroughs Corporation. 

Controlling Accounts. FS-Si. Business Education Films. 

Costs That Make Sense. MP-So-Col-15 min. International Business 
Machines. 

Data for Diagnosis. FS-Col-So-22 min. Burroughs Corporation. 

Data Processing for Hospitals. MP-So-Col-16 min. International Busi­
ness Machines. 

Data Processing for the Wholesale Drug Industry. FS-So-Col. Interna­
tional Business Machines. 

1620 Data Processing System. FS-So-Col. International Business Ma­
chines. 

Disks That Are a Cylinder. MP-So-Col-10 min. International Business 
Machines. 

Distribution Accounting. FS-So-Col. International Business Machines. 

Do You Know Your Typewriter? FS-Si. Society for Visual Education. 

Donald in Mathmagic Land. MP-So-Col-28 min. University of Michigan. 

Educated Computer, The. FS-So-Col. International Business Machines. 

Eight Parts of a Business Letter. MP-So-Col/BW-11 min. Business 
Education Films. 

Electric Typing Time. MP-So-Col-20 min. International Business Ma­
chines. 

Electronic Bank Bookkeeping on the Job. MP-So-Col-12 min. Burroughs 
Corporation. 

Electronic Computers and Applied Mathematics. MP-So-Col/BW-23 min. 
Colburn Film Distributors, Inc. 

Electronic Computers Improve Management Control. MP-So-Col-15 min. 
University of California. 
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F~2000 Computer. MP-So-Col-17j min. Burroughs Corporation. 

Filing Procedures in Business. MP-So-Col/BW-11 min. Coronet Instruc­
tional Films. 

Fire and Casualty Agency Accounting. FS-So-Col. International Business 
Machines. 

Flow Process Chart, The. MP-So-Col-15 min. City College of New York. 

Flow Process Chart and How To Use It. MP-So-Col-15 min. University 
of Michigan. 

Fundamentals of English Series. 6 FS-Si-Col. McGraw-Hill Book Co., 
Inc. 

General Mathematics - Business Mathematics Course. 25 FS-Si-BW. 
(Teacher Manual) Educational Developmental Laboratories. 

Grammar; Verbs and Ways We Use Them. MP-So-Col/BW-11 min. 
Coronet Instructional Films. 

Gregg Typewriting Series. Set I and Set U. FS-So-12 min. per filmstrip. 
McGraw-Hill Book Co., Lie. 

Hospital Accounting. FS-So-Col. International Business Machiass= 

How To Balance Accounts. FS-Si. Business Education Films. 

How To Be Well Groomed. MP-So-Col/BW-10 min. Coronet Instruc­
tional Films. 

How To Keep a Job. MP-11 min. Coronet Instructional Films. 

Human Relations in Supervision. 24 FS-So-6 min. per filmstrip. McGraw-
Hill Book Co., Inc. 

IBM 1404 Printer, The. MP-So-BW-8 min. International Business Ma­
chines. 

IBM 1410 Data Processing Systems. FS-So-Col. International Business 
Machines. 

IBM 1428 Alphameric Optical Reader, The. MP-So-Col-11 min. Interna­
tional Business Machines. 

Information Machine, The. MP-So-Col-10 miu. International Business 
Machines. 

Integrated Data Processing. MP-So-Col-35 min. Business Education 
Films. 
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Interest—60 Day 6% Method—Parts I and n . FS-Si. Business Education 
Films. 

Introduction to Accounting. PS-Si. Business Education Films. 

Introduction to Digital Computers. MP-So-Col-25 min. Univac Division 
of Sperry Rand. 

Introduction to Feedback. MP-So-Col-llJ min. International Business 
Machines. 

Journal—First Lesson, The. MP-Si. Business Education Films. 

Know Your Typewriter. MP-So-Col/ BW-11 min. Coronet Instructional 
Films. 

Look It Up! (Dictionary Habits). MP-So-Col/BW-11 min. Coronet In­
structional Films. 

Magic Window—Principles of Punched Card Accounting, The. FS-So-Coi. 
International Business Machines. 

Man-Machine Charts. MP-BW-22 min. State University of Iowa. 

Manner of Speaking, A. MP-So-BW/Col-28 min. Indiana Bell Telephone 
Company. 

Meaning of Percentages. MP-So-Bw-10 min. Business Education Films. 

Message to No One, A. MP-So-Col-25 min. Champion Paper and Fiber 
Co., Hamilton, Ohio 

Methods Analysis. MP-So-BW-10 min. McGraw-Hill Book Co., Inc. 

Modern Business Machines. MP-So-20 min. Teaching Aids Exchange. 

Moon Is Born, A. MP-So-Col-4 min. International Business Machines. 

Next Step, The. MP-So-Col-15 min. Liternational Business Machines. 

Office Courtesy—Meeting the Public. MP-So-Col/BW-12 min. Encyclo­
paedia Britannica Films, Inc. 

Office Etiquette. MP-So-15 min. Encyclopaedia Britannica Films, Inc. 

Office Supervisor's Problems. Six 8 min. films with Discussion Leader's 
Manual. MP-So-Col/BW. McGraw-Hill Book Co., Inc. 

Office Supervisor's Problems Series, The. 6 MP-So-Col. McGraw-Hill 
Book Co., Inc. 

Office Teamwork. M P - S O - C O 1 / B W - 1 2 min. Encyclopaedia Britannica 
Films, Inc. 
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1418 Optical Character Reader. FS-Col. International Business Machines. 

Pay to the Order of. MP-So-10 min. Public Relations Council, American 
Bankers Association. 

Percents and Percentage Series. FS-So-Col/BW. Society for Visual Ed­
ucation, Inc. 

Personal Qualifies to Job Success. MP-So-11 min. Coronet Instructional 
Film. •. 

Polish Up Your Personality. F£ - ^i. Society for Visual Education, Inc. 

Posting—One Journal, One Ledger. FS-Si. Business Education Films. 

Principles of Electronic Data Processing. FS-So-Col. International 
Business Machines. 

Process Charts. MP-So-BW-16 min. State University of Iowa. 

Program for Progress. MP- 'o-Col-16 min. Burroughs Corporation. 

Programming Languages. KP-So-Col-5 min. System Development 
Corporation. 

Public Utilities Accounting. FS-So-Col-14 min. Univac Division of 
Sperry Rand. 

Question Tree, The. MP-So^Col-13 min. International Business Machines, 

Retail Accounts Receivable. FS-So-Col. International Business Machines. 

Serving Througu se t ter Systems. FS-So-Col-17 min. Burroughs Corpo­
ration. 

Shortcuts in Typing. MP-So-30 min. Educators Progress Service. 

Sound Business. FS-So-BW. Continental Illinois National Bank and Trust 
Co. 

Supervisory Problems in the Office. 12 FS-So-8-11 min. per filmstrip. 
McGraw-Hill Book Co., Inc. 

Systems Analysis. FS-So-Col-13 min. Standard Register Company. 

Technology and You. MP-So-Col~13 min. University of Michigan. 

Ten-Key Touch Training Course. 25 FS-Si-BW. (Operators and instruc­
tor manuals) Educational Developmental Laboratories. 

Then anf̂  Now. MP-So-Col-12 min. Univac Division of Sperry Rand. 
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Thinking Machine, The. MP-So-BW-54 min. Association Films. 

ti Thinking" Machines. MP-So-C-20 min. University of California. 

This Business of Numbers. FS-So-Col-20 min. Remington Rand Corpo­
ration. 

This Business of Numbers. FS-So-Col-20 min. (Jnivac Division of 
Sperry Rand. 

Tips on Typing. MP-So-21 min. Underwood Corporation. 

Tricks of the Trade for Typists. MP-Si-15 min. Teaching Aids Exchange. 

Truck Route to Better Records. MP-So-BW-17 min. Univac Division of 
Sperry Rand. 

Typing-Keyboard Introduction Course. 2d. ed. 10 FS-Si-BW. (Student and 
teacher manuals) Educational Development Laboratories. 

Typing-Skill Development Course. 25 FS-Si-BW. (Student and teacher 
manuals) Educational Development Laboratories. 

UNA and the UNIVAC. FS-So-Col-16 min. Univac Division of Sperry 
Rand. 

What Is a Corporation? M P - S O - C O I / B W - 1 1 min. Coronet Instructional 
Films. 

What Is EDP? MP-So-Col-13 min. International Business Machines. 

Why Punctuate? MP-So-11 min. McGraw-Hill Book Co., Inc. 

Writing Better Business Letters. M P - S O - C O I / B W - 1 0 min. Coronet In­
structional Films. 

You're on the Team. MP-15 min. Eastman Kodak Company. 

ADDITIONAL INSTRUCTIONAL MATERIALS 

( BDP, I, C ) 

( E, BDP, I ) 

Audio-Visual Aids. Data Processing Management Association. (Annual 
Catalog of Films in Data Processing.) 

Automation Dictionary (A Booklet) Philadelphia: Minneapolis-Honeywell 
Regulator Co., Lidustrial Division. 

Bookkeeping Procedure Visualized. (21 1/2" x 27 1/2" chart, B/W) 
National Blank Book Co. 

103 



^^si^!^f^wss^^!!im^^itfSix^!'!:^sm^x^^f/^^^mif/7/a."-'''''"' •i^rwiiii^i..i^iwieiiFj *'-'iwjr » • " 

A 

BDP 

T 

A 

T 

M&S 

BDP 

T 

T 

T 

T 

T 

A 

PD 

T 

T 

T 

T 

Bookkeeping Transparencies (8" x 10") for overhead projector. (Cincinnati: 
South-Western Publishing Co.) 1962. 

Bookkeeping Wall Charts. (48" x 52", 3 colors) George F. Cram Companj'j 
Inc. 

Careers in Data Processing. (A Booklet) Project on Information Process­
ing. NSTA, Montclair State College, Upper Montclair, N.J. 

Cartoons. (8 1/4" x 10", for typing) National. Association of Secondarj? 
School Principals. 

Cartoons. (8 1/2" x 11") Ohio Typewriter Service. 

Cartoons. (8" x 10", B/W for Booldceepiog) Special Teaching Aids. 

Case of the New, New Ribbon, The, (30" x 40" Poster, Col.) Poster 
Visual Aids. 

Facts for Math. (Teachers Ref.) Automobile Manufacturers Association. 

Filing Simplified. (17" x 22", CoL) Smead Manufacturing Co. 

Good Posture Charts. (11" x 17", CoL) Adjusto Equipment Co. 

Gregg Typing Picture-Posters—Letter Style Series. New York: McGraw-
Hill Book Co., Inc. 

Gregg Typing Records—Keyboard Series. Boxes 1-4 inclusive. New York: 
McGraw-Hill Book Co., Inc. 

Keyboard Wall Chart. Education Research Committee. 

Keyboard Wall Chart. Royal Typewriter Co. 

Office Experience—Typewriters. (Demo, Kit, 40 mins.) Underwood Corpo­
ration. 

Social Security Charts. (Kit: 32" x 44" charts, teacher pamphlets) Bureau 
of Internal Revenue. 

The Successful Secretary. (A Booklet) New York: Royal McBee Corp. 

Typewriter Keyboard Chart, ("t 3/8" x 13") E. D. Crim Publications. 

Typewriter Keyboard Test. R,C. Allen Business Machines, Inc. 

Typewriter Kit No. 1. (Posters, Col.) Educational Siipplies and Services. 

Typewriting Posture Posters. American Book Co. 
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Typewriting Hhythm Records—Progressive Speed Series. New York: Mc-
Graw-Kill Book Co., Inc. 

Typing Cartoons. (8 1/2" x 11", Red and Black) Poster Visual Aids. 

Typing Habits, Ugh! (8" x 10") Poster Visual Aids. 

Typingo. (Typing game) Russell W. Kraning. 

What Every Typist Should Knov; About Copies in Office Work, (Speed and 
Accuracy Tests) Ditto, Inc. 

Vu-Graph Bookkeeping Visual Aid Kit, The. (8 1/2" x 11" transparencies) 
Charles Beseler Co. 

MATERIALS FROM DATA PROCESSING EQUIPMENT MANUFACTURERS 

A variety of useful teaching materials may be obtained from local representatives of data 
processing equipment manufacturers. Some representative examples of available materials 
are listed in the Texts and Other Teaching Materials sections of the Elementary Library Systems 
and Classification and Coding units. 
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APPENDIX C — SOURCES OF EDUCATIONAL MATERIALS 

Materials listed in this guide are obtainable from the following sources. Some of these 
sources may not have been referred to elsewhere, but all provide teaching materials of varying 
kinds. 

Academic Press Inc., I l l Fifth Ave., New York, N.Y. 10003 

Addison-Wesley Publishing Co., Inc., Reading, Mass. 01867 

R. C. Allen Business Machines, Inc., 678 Front Ave., NW, Grand Rapids, Mich. 49404 

AUyn and Bacon Inc., 150 Tremont St., Boston, Mass. 02111 

American Bankers Association, 12 E. 36th St., New York, N.Y. 10016 

American Book Company, 55 Fifth Ave., New York, N.Y. 10003 

American Data Processing, Inc., 2200 Book Tower, Detroit, Mich. 48226 

American Economic Foundation, 51 E. 42nd St., New York, N.Y. 10017 

Arco Publishing Co., Inc., 480 Lexington Ave., New York, N.Y. 100i7 

Association Films, 347 Madison Ave., New York, N.Y. 10017 

Automation Institute Publishing Co., 821 Market St., San Francisco, Caiif. 94103 

Automobile Maoufactarers Association, 320 New Center Bldg., Detroit, Mich. 48202 

Bailey Films, 6509 De Longpre Ave., Hollywood, Calif. 90028 

A. S. Barnes and Co., 11 E. 36th St., New York, N.Y. 10016 

Barnes & Noble Inc., 105 Fifth Ave., New York, N.Y. 10003 

Charles Beseler & Company, 219 S. 18th St., East Orange, N.J. 07018 

British Information Service, 30 Rockefeller Plaza, New York, N.Y. 10022 

William C. Brown Co., Publishers, 135 S. Locust St., Dubuque, Iowa. 52002 

Bureau of Internal Revenue. Department of the Treasury, Washington, D.C. 20220 

Burroughs Corporation, 219 Park Ave. S., New York, N.Y. 10003 

Business Education Films, 4607 16th Ave., Brooklyn, N.Y. 11204 

Business Press , 288 Park Ave. W., Elmhurst, 111. 60126 
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Business Teachers Guide, P.O. Box 114, Conway, N.H. 03818 

Cambridge University Press , 32 E. 57th St., New York, N.Y. 10022 

Carter 's Ink Company, 80 Varick St., New York, N.Y. 10013 

Castle Films, R.C.A. Building, 30 Rockefeller Plaza, New York, N.Y. 10020 

Champion Paper and Fiber Co., Hamilton, Ohio. 45013 

City College of New York, 17 Lexington Ave., New York, N.Y. 10010 

Continental lUinois National Bank and Trust Co., 231 LaSalle St., Chicago, HI. 60690 

Coronet Instructional Films, 65 E. South Water St., Chicago, 111. 60601 

George F . Cram Company, 730 E. Washington St., Indianapolis, Ihd. 46207 

E. D. Crim Publications, 4271 Leimert Blvd., Los Angeles, Calif. 90008 

Dartnell Corp., 4660 Ravenswood Ave,, Chicago, HI. 60640 

Data Processing Management Association, 524 Busse Hiway, Park Ridge, 111. 60068 

Department of Public Instruction, Commonwealth of Pennsylvania, Harrisburg, Pa. 17126 

Ditto file, Harrison at Oakley Blvd., Chicago, HI. 60612 

Doubleday & Co., Inc., 575 Madison Ave., New York, N.Y. 10022 

Education Research Committee, 777 14th St., NW., Washington, D.C. 20005 

Educational Developmental Laboratories, Inc., Huntington, L.I., N.Y. 11744 

Educational Suj^lies and Services, 1650 N. Serrano Ave., Los Angeles, Calif. 90027 

Educators Progress Service, Randolph, Wis. 53956 

Encyclopaedia Britannica Films, Inc., 1150 Wilmette Ave., Wilmette, HI. 60091 

The Free Press , Glencoe, Rl. 60022 

Funk & Wagnalls Co., 360 Lexington Ave., New York, N.Y. 10017 

Garden City Books, Garden City, L.L, N.Y. 11535 

Ginn & Company, Statler Office Bldg., Boston, Mass. 02117 

Globe Book Company, 175 Fifth Ave., New York, N.Y. 10010 
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!i' Grolier Co., 575 Lexington Ave., New York, N.Y. 10022 

Grosset & Dunlap, 1107 Broadway, New York, N.Y. 10010 

Harcourt, Brace and World, 757 Third Ave., New York, N.Y. 10017 

Harper & Bros. See Harper & Row. 

Harper & Row, Publishers, 49 E. 33rd St., New York, N.Y. 10016 

D. C. Heath & Company, 285 Columbus Ave., Boston, Mass. 02116 

Henry Holt and Co. See Holt, Rinehart and Winston, Inc., 

Holt, Rinehart and Winston, Inc., 383 Madison Ave., New York, N.Y. 10017 

Horder's Inc., 231 S. Jefferson St., Chicago, El. 60606 

Houghton Mifflin Co., 2 Park Street, Boston, Mass. 02108 

Indiana Bell Telephone Co., 240 N. Meridian St., IndianapoUs, Ind. 46204 

Intemational Business Machines Corp., 590 Madison Ave., New York, N.Y. 10022 

Richard D. Irwin, Inc., 1818 Ridge Rd., Homewood, HI. 60430 

Karwood Comapny, P.O. Box 133, Milwaukee, Wis. 53213 

R. W. Kraning, Indiana University, Gary Center, Gary, Ihd. 46408 

J. B. Kppincott Co., E. Washington Square, Philadelphia, Pa. 19105 

Lyons and Carhahan, 2500 Prair ie Ave., Chicago, HI. 60616 

Carl F. Mahnke Productions, 215 E. 3rd St., Des Moines, Iowa. 50309 

McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York, N.Y. 10036 

David McKay Co., Inc., 119 W. 40th St., New York, N.Y. 10018 

Macmillan Company, 60 Fifth Ave., New York, N.Y. 10^11 

G. & C. Merriam Co., 47 Federal St., Springfield, Mass. 01105 

MinneapoUs-Honeywell Regulator Co., Wayne and Windrim Aves., Philadelphia, Pa. 19144 

Modem Talking Picture Service, 3 E. 54th St., New York, N.Y. 10022 

Monroe Calculating Machines Co., Educational Dept., Orange, N.J. 07051 

Moore Business Forms, 210 Post St., San Francisco, CaUf. 94108 
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National Association of Secondary School Principals, 1201 16th St., NW., Washington, D.C. 200061 

National Blank Book Company, Holyoke, Mass. 01040 

National Foreman's Institute Inc., Bureau of Business Practice, 100 Garfield Ave., New London, 
Conn. 06320 

National Secretaries Association, 18 E. 60th St., New York, N.Y. 10022 

Nation's Business, 1615 H St., NW., Washington, D.C. 20006 

New York University Press, Press Building, 32 Washington Place, New York, N.Y. 10003 

Ohio Typewriter Service, 3759 N. Berkeley, Cincinnati, Ohio. 45236 

Oxford Filing Supply Co., Inc., Clinton Rd., Garden City, L.I., N.Y. 11535 

Pitman Publishing Corp., 2 W. 45th St., New York, N.Y. 10036 

Poster Visual Aids, 58 Union St., Milford, N.H. 03055 

Prentice-Hall Inc., Englewood Cliffs, N.J. 07632 

Remington Rand, Division of Sperry Rand Corp., 315 4th Ave., New York, N.Y. 10010 

Republic Book Company, 115 E. 53rd St., New York, N.Y. 10022 

John F. Rider, 116 W. 14th St., New York, N.Y. 10011 

The Ronald Press Co., 15 E. 26th St., New York, N.Y. 10010 

H. M. Rowe Company, 624 North Gilmor St., Baltimore, Md. 21217 

Royal Typewriter Company, 2 Park Ave., New York, N.Y. 10016 

Scott, Foresman, and Co., 433 E. Erie St., Chicago, 111. 60611 

Simon & Schuster, Inc., 630 Fifth Ave., New York, N.Y. 10020 

L. W. Singer Co., Inc., 249-259 W. Erie Boulevard, Syracuse, N.Y. 13202 

Smead Manufacturing Company, 309-311 2nd Ave., Hastings, Minn. 55033 

Smith-Corona-Marchant Inc., 410 Park Ave., New York, N.Y. 10022 

Society for Visual Education Inc., 1345 W. Diversey Parkway, Chicago, 111. 60614 

Sound Education, Box 414, Port Huron, Mich. 48061 

XI $x 

,^ Soundscriber Corp., 140 Munson St., New Haven, Conn. 06711 

South-Western Publishing Co., Inc., 5101 Madison Rd., Cincinnati, Ohio. 45227 
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Special Teaching Aids, 3408 N. Potomac Street, Arlington, Va. 22213 

Sperry-Rand Corporation, 1290 Avenue of the Americas, New York, N.Y. 10019 

Standard Packaging Corp., Advertising Mgr., 200 E. 43nd St., New York, N.Y. 19017 

Standard Register Company, 250 Park Ave., New York, N.Y. 10017 

State University of Iowa, Ames, Iowa. 50012 

Stenotype Company, 417 S. Dearborn St., Chicago, IlL 60605 

Sterling Publishing Company, 419 Park Ave., S., New York, N.Y. 10016 

Superintendent of Documents, Government Printing Office, Washington, D.C. 20402 

System Development Corporation, 350 Fifth Ave., New York, N.Y. 10001 

Teaching Aids Exchange, 307 South B St., San Mateo, Calif. 94401 

The Typing Teacher, 4006 Carlisle Ave., Baltimore, Md. 21216 

Underwood Corporation, 1 Park Ave., New York, N.Y. 10016 

United Business Schools Association, 1518 K St., NW., Washington, D.C. 20005 

United World Films, Inc., 1445 Park Ave., New York, N.Y. 10029 

University of California, Berkeley, Calif. 94720 

University of Colorado, Boulder, Colo. 80302 

University of Michigan, Ann Arbor, Mich. 48103 

University of Southern California, Los Angeles, Calif. 90007 

University Publishing Company, 1126 Que St., Lincoln, Nebr. 68501 

D. Van Nostrand Co., Inc., 120 Alexander St., Princeton, N.J. 08541 

Victor Adding Machine Co., Business Education Dept., Chicago, HI. 60618 

Wadsworth Publishing Co., 10 Davis Drive, Belmont, Calif. 94002 

John Wiley & Sons, 440 Fourth Ave., New York, N.Y. 10016 

Yale University Press, 206 Elm St., New Haven, Conn. 06711 

Ziff-Davis. Now A. S. Barnes. 
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APPENDIX D - PHYSICAL FACILITIES LAYOUTS 

TYPICAL FACILITIES LAYOUTS 

Requirements for physical facilities cannot be estimated in advance for any particular lo­
cation. These requirements will be affected by trainee populatiops, available instructional time 
and present facility adequacy. 

Two layouts are shown. One is reprinted by permission of the California State Department 
of Education from Bulletin No. 68. It is suggestive of a four-room layout of business education 
facilities. Should the number of trainees be greater or smaller, than these layouts can accom­
modate, then necessary adjustments are indicated. 
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^CURRICULUM PLANNING, *HOME ECONOMICS EDUCATION, nEACHING GUIDES, 
HIGH SCHOOLS, LESSON PLANS, CURRICULUM, EDUCATIONAL OBJECTIVES, 
^CONCEPT TEACHING, EVALUATION, INSTRUCTIONAL AIDS, LEARNING 
EXPERIENCE, RESOURCE UNITS, 

In developing teaching plans, (1) scope, the major areas of content, 
and (2) sequence, the order in which content will be developed, 
must be considered. Major areas of content for a proposed curriculum 
plan include "roles of women" core, education for homemaking and 
family life, education for employment involving home economics 
knowledges and skills, preprofessional education, and 
commonalities in vocational education. Essentials of any teaching 
plan are discussed--objectives, content to be taught including the 
development of concepts and generalizations, learning experiences, 
teaching aids, and evaluation techniques. The following 
instructional materials are included—(1) a lesson using the series 
of structured questions for developing generalizations, (2) a 
vocabulary study for developing the ability to think, (3) a resource 
unit on personal and family relationships, (4) bulletin board ideas, 
(5) a bibliography, and (6) two units making use of the structured 
set of questions--Exploring Values That Influence Choices in the 
Area of Home Furnishings and Communicating Non-Verbally. A scope and 
sequence chart of a home economics program is given. This article 
is published in the "Illinois Teacher of Home Economics," volume 9, 
number 5, 1965. (MS) 
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Kl.izabeth Jane Simpson, Professor and Chairman 
Division of Home Economics Education 

Co3J.ege of Education 
University of IJJLinois 

Developing teaching plans is one of the ma^or responsibilities of 
the teacher. As knowledge of the teaching-learning process develops^ ajs 
Re\T and more refined teaching aids become available^, and as isjaô J.edge in 
the subject fields expandSj the tasks of planning for teaching bec-osie 
increasingly complex. There are more choices open to the teacher, more 
factors to take into accoujat as she plans for the yesr^ the course or 
unit J and the day. ^• 

There vill be no atteispt in this article to consider B H facets of 
plaiming for teaching. However, attention vill be given some basic 
guides to action in developing teaching plans. 

Scope and Sequence in the Home Economies ^ ^ ^ a m 

Scope refers to the major areas of content included in the program. 
Folloving are some questions that one loight ask in deteimning the scope 
of the home economics program:-^ 

1. How frequently vill the learning be needed? 

1.1 The universality of the need, at different socio-eoonomie 
levels ? 

1.2 The universality of the need in different life-cycle periods? 
1.3 The universality of the need in different vocations? 
1.4 The universality of the need, in different geographical ai^as? 
1.5 Hov frequently vill the learning be needed as a basis for 

acquiring more knowledge? 

2. What are the chances that outcomes ivi.ll be adequately learned 
apairt from direct instruction in school? 

2.1 The difficulty of learning? 
2.2 The seriousness of error? 

As given in "Improved Teaching Through Improved Essay Tests" by 
Janet Tracy and Lstitia Walsh, 111 inois Teacher of Home Economics, Vol. 
Ill, HOo 5> University of Illinois, Urbana;, Illinois, p^ 208. 
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3- What is t̂ je crsieiality of the situations in whi-ch it T^il be 
used? 

3»i Hô " far must the learning be deyeloped to meet the present 
need? 

3«2 Bhat level of laasteiy might Mset foreseeable futuj:^ needs? 
3.3 ?̂hat level of over-learning might provide inŝ irance against 

unforeseeable deisands? 

k, HoTsT far are students capable of extending any given learning? 

4»1 What are the na-fcural limitations of abH-ity? 
k.2 Ĵhat are the tejjrporary deficiencies due to a laek of 

isaturity? 
^-3 ^̂ hst are the lisitstions in perceptual baekgstjund? 
kA What deeply emotionalized attitudes might impede learning? 

5<̂  f̂liat leazmng experiences can he provided? 

5<.l îfhich will enrich students- conceptualizat5.on? 
5«2 Îhich as.'e feasible in t&rms of semantics involved? 
5«3 «̂hieh are helpful to students in clarif^-ng and handling 

their own and others* values? 
5°^ Which promise to provide the most economical and effective 

practice in thinking? 

6. If X is taught^ what is to be de-̂ irphasized or omitted? 

la dfeteraiinlng the sequence^ or the order in which content will be 
developed^ the following questions may help guide choices:^ 

i, What is a logical development of content in this field? 

1»1 Logical development of concepts? 
1..2 Sequence of difficulty of concepts? 
1»3 Secnience of difficulty of skills? 
1«4 Sequence of difficulty of projects, considering both number 

of kind of skills and new understandings called for? 
1=5 Relationship of one content area to another, to provide 

for smooth transition? 

2. What is the usual state of "readiness" for learning at each 
leveX?^ 

2,1 Characteristics of students at each level? 

Saturation levels? 
Needs and interests? 

s 

•^•evelopea by Elizabeth Simpson. 
2. 
ifeless one is critical and cautious, his answers to the questions 

in Item 2 may be heavily loaded with opinions rather than facts* 
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DeveloTHiiental tasks? 
Experiences? 
gye-hand and eye-eye coordination? 

2.2 !̂ ypieal student problems at each level? 
2.3 Likelihood that students will have the prereqjaisite 

knowledge? 

3- What students are likely to he enrolled in hoi 
at each level? 

classes 

3.1 ALL levels of ahilii^ represented In earlier years? 
3.2 A lar^r proportion of slow learners in later years? 
3»3 Fast learners in special sections? 

4. Sow may provision for new and interesting challenges he made 
each year? 

4.1 S^ teaching a few areas thoroughly each year rather than 
trying to cover entire scope of field? 

4.2 ;̂ y deliberately "saving" some new and interesting material 
and not "taking the cream of" during the first years? 

5. Bow much repetition in an area is justified? 

5.1 Only the repetition that is needed for mastery? 
5-2 Repetition provided in ne^ contexts so pupils do not feel 

that this is "old stuff"? 

6. How may facilities be used laost effectively with respect to 
sequential developsient? 

7- How may teacher's time and energy be most effectively employed 
with regard to sequence? 

Following is an example of a "scope and sequence" chart developed by 
the author as an extension of her schema for a proposed curriculum in 
home economics at the secondary levei.^ Preceding the chart, a diagram 
of the schema sod a brief outline of najor areas of content for each 
aspect are presented. 

Sinipson, Elizabeth Jane, "Projections in ECJSB Economics Education," 
-American Vocational Journalj, Vol. 40, Ho. 8, Hov«:Kiber, 19^5^ PP- 4l-43. 
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Other Areas 
of 

Vocational 
Education 

Schens, for Proposed Cu2?riculu33i 
in Home Economics 
a t Secondaiy Level 

Outline of ?fe..1or .Areas of Content for ^ch 
Aspect of Proposed GurriculuE Plan 

I. "Roles of Wonfien" Core 

A. Roles of the girl; roles of the inature woman 
B. Concept of *^turii^"—what it means to be a mature woman 
Co Understanding self and others 
D. Personal development—evaluation of own development, goals to 

work toward, resources 
E. Relationships with others—^basic biiman needs; coiniiunication, 

verbal and nonYexbaX; sensitivity to others* needs 
F. Preparation for marriage and/or Job or career 
G. Understanding and caring for children 
H. Nutrition and food selection 
I, Personal clothing—art aspects^ consumer buying 
J. A place to live 
K, Management of personal resources 
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Use of leisure 
Personal standards and values 
Continuing education in "womanhood" 

II. Education for Homemaking and Family Life 

A. Meaning of "home" and "family" 
B. The family as a social institution 
C. Relationship of family to other social institutions 
D. Cultural influences on family life 
E. Responsibilities of the family 
F. Developmental stages in family life 
G. Parenthood 
H, Management of the home, including family finances 
I. Housing the family, and furnishing the home 
J. Food for the family 
K. Clothing the family 
L. Caring for sick and aging in the family 
M. Continuing education in family life 

III, Education for Bnployment in Occupations Involving Home Economics 
Knowledges and Skills 

A, Home economics-related occupations requiring varying levels of 
training or education 

B, Personal traits and habits that make for employability 
C, Knowledges and skills needed for certain occupations related 

to: child care and guidance, food and nutrition, home 
management and care of the home, home furnishings, 
clothing and textiles, care of sick and aging 

IV, Pre-professional Education 

A. Professional opportunities in home economics 
B. Meaning of "profession," "professional commitment" 
C. Independent studies in depth—problems related to some phase 

of home economics 

Commonalities in Vocational Education 

See: Van Camp, Donna M., "Commonalities in Vocational Education," 
Illinois n?eacher of Home Economics, Vol. VIII, No. 1, pp. 23-32, 

Proposed Curriculum in Home Economics at Secondary 
Level Areas of Enphasis, Grades 7-12 

Gra. ̂  
Roles 
of Women 

Tth 
8th 
9th 

10th 
nth 
12th 

X 
X 
X 
X 
X 

X 

Home Employment 

X 
X 

X 
X 

X 
X 
X 

Pre-profes sional 

X 
X 
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Scope and Sequence Chart: Home Economics Program at Secondary 
Level, Based on Proposed Curriculum Schema 

Grade Areas of Study 

7th Understanding Personal 
Development 
Physical 
Snotional 
Social 

9th 

Personal Attractiveness 
Personal hygiene 
Grooming 
Manners 

8th Understanding Personal Understanding Q-'uhers 
Development 
Concept of "femininity" 
Feminine responsibil­
ities 

Understanding Self 
Present roles 
Basic human needs 

(self) 

Friends of same sex 
Boys 
Parents and other 
adults 

Older persons 

Understanding Others— 
Family and Friends 
Basic needs (others) 
Communication, verhal 
and nonverbal 

Developing Traits for 
Employability, 
Friendships 

Occupations Related to 
Home Economics 
Requiring varying 
levels of preparation 

Personal Standards of 
Conduct 

10th Looking Forward to 
Marriage and/or 
a Job or Career 
Orientation to world 
of work 

Becoming a Mature Woman 
Concept of "maturity" 
Evaluation of own 
maturity 

Sensitivity to others' 
needs 

Improving communication 
ski3J.s 

Understanding and Caring 
for Children 
( Self-understanding 
througih undt rstand-
ing children) 

nth EDUCATION FOR HOMEMAKING 
AND FAMILY LIFE 
Students: 11th and 
12th grade students 
looking toward 
marriage. Basie 
course—for boys and 
girls (team teaching 
by man and woman 
teachers) 

12th Students: 12th graders 
who have had basic 
course. May be elected 
after basic course 

Meaning of Home and 
Family 

Family Roles 

Family Financial 
Ifenagement 

Family as a Social Insti­
tution 
Relationship to other 
social institutions 

Cultural influences on 
family life 

Housing the Family and 
Furnishing the Home 
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Areas of Study 

Nutrition and Food 
Selection 

Helping Keep Surroundings Managing Itersonal Helping Care 

Selecting and Caring for 
Personal ClotMng 

Attractive^ Safej 
SanitsLiy 

Use of Personal 
Iieisure 
(Analysis of TV pro­
grams, movies) 

Resources __ 
Time, energy, 
money, 
abilities 

Communications in 
Social Situations 
As hostess, guest, 
entertaining at 
home 

for Children 
Guiding 
children *s 
play 

Becoming an Attractive 
Woman 
Grooming (new aspects) 
Clothing selection (art 
aspects) 

Planning and Preparing 
Simple Meals 
Principles of cookeiy 

(basics only) 

Consumer Buying of 
Clothing 
Wardrobe planning 
Quality features 
(not covered, grade 8) 

Ethical shopping 
practices 

Personal ClothiJig 
(may be omitted; 
Minimum essentials 
of construction 

Personal Nutrition Use of Personal 
Problems in 
nutrition 

Preparing a 
quick, 
nutritious 
meal 

Leisure 
Concepts of 
leisure 

Values related 
to use of 
leisure 

Responsibilities of the 
Family 

To i t s mooabers 
To society 

Developmental Stages of 
Family Life 

Beginning a New 
Family 
Husband-wife 
relation­
ships 

Managing a Home 

Becoming a Parent 

Providing for Family 
Food Needs 

Providing for Family 
Clothing Needs 

Meeting Needs of Continuing Edu-
Sick and Aging cation in Family 
in the Family Life 
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Grade Areas of Study 

11th EDUCATION FOR EMFLOmENT 
Students: those for 
whom high school is 
terminal and those pre­
paring for further 
vocational education in 
voc.-tech. school or 
other specialized 

12th training program 

Preparation for 
Employment 

I Commonalities in 
Voc. Ed.) 

11th PRE-PROPESSIONAL EDUCATION Professions Related 
or Students; college-
12th bound, particularly 

those Interested in 
home economics 
professions 

Cooperative Work Experience-
Study Program to Prepare for 
Employment in Occupations 
Requiring Home Economics 
Knowledges and Skills 

and/or 
Classroom Program to Develop 
Knowledges and Skills for 
Snployment in One or More 
Areas or a Combination of 
These 

to Home Economics 

Meaning of 
Profession 
Professional person 
Professional 
commitment 

Group and individual con­
ferences on problems related 
to Job and to management of 
personal resources. 

Special units on: 

. Living Away from Home 
Living arrangements 
Finding a place to live 
Relationships at work 
and away from the Job 

2. Continued Development for 
Employability 

(JO 

! 

Independent studies in depth—problem related to some 
phase of home economics 
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The example given provides for a total home economics education 
program which takes into account the home and family living aspect of 
the program, the occupationally-oriented aspect, and a pre-professional 
aspect. That the occupational program was not outlined in greater detail 
was not due to a lack of concern and commitment to the program on the 
part of the author—^but, rather, to the newness of the program and the 
fact that basic cont-ent for this aspect is in the early stages of devel­
opment. 

In the example given, both horizontal and vertical sequence have 
been considered. Questions regsurding sequenee which were presented 
previously were taken into account. Obviously, if all facets of the 
program were carried out, the services of several teachers would be 
required; such a program would be possible only in a larger school unit. 
In the smaller one-teacher department, choices would be made. For 
example, the teacher might decide to use the outlines for the ninth and 
eleventh grades with their emphasis on the vitally important areas of 
management and relationships, and provide for a pre-prof essional course, 
with emphasis on individual study, for college-bound girls aiming at 
careers in home economics or related professions. 

Essentials of Any Teaching Plan 

Any teaching plan has five major parts, as was pointed out in the 
first issue of the current series of the TlUnois Teacher. These are: 

• Objectives—or, if you prefer, goals, aims, purposes, outcomes 

• Content—^what is to be taught, the subject matter—stated in the 
foim of facts, principles, generalizations or "levels of generaliza­
tions," depending on how you were taught and prefer thinking of 
them 

• Learning experiences—the activities and procedures employed to 
help students progress toward the objectives 

• Teaching aids and facilities—the tools used to aid students in 
progressing toward the objectives 

• Means of evaluation—^methods employed to help ascertain student 
progress toward objectives and the effectiveness of the teaching 

General procedures in curriculum development were outlined in the 
Illinois Teacher, Vol. IX, No. 1, pp. 8-9. At this point, it might be 
helpful, to review this section. 
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Educational Objectives 

The following references will be helpful to the teac'' ̂ r in analyzing 
the behavioral aspects of educational objectives: 

Bloom, B. S., editor, Taxonomy of Educational Objectives, 
Handbook I, Cognitive Domain, New York: David McKay 
Co., 1956. 

Krathwohl, D. R., Bloom, B. S., and Masai, B. B., A Taxonomy 
of Educational Objectives, Handbook II, Affective Domain, 
New York: David McKay Co., 196k. 

A classification system for educational objectives in the psychomotor 
domain is being developed under a grant from the U.S. Office of Education. 

The following overview of considerations in developing educational 
objectives in home economics has teen prepared by Professor Mary Mather, 
Division of Home Economics Education, University of Illinois. She has 
used this guide in working with teacher groups concerned with problems 
of curriculum development. 

Considerations in Developing Educational Objectives 

What should a student study? How can I help a student learn? How 
can I tell when a student has achieved this learning? These are three 
questions frequently raised by teachers. Well-stated educational 
objectives can help determine the answers. 

An EDUCATIONAL OBJECTIVE is a statement of intent, of hoped for 
behavior (desired learning, proposed change), o.\ the part of 
the learner which may result from instruction. 

LEAE?NING is a change in capability which is inferred from a 
difference in an individual's performance from one time to 
a later time. 

Therefore, it follows that: 

1. we must have some type of data in terms of the individual 
performing in some way in order to infer that learning has 
taken place, and 

2. in order to collect data from which learning is to be juaged, 
statements of hoped for learning (educational objectives) mast 
be specific enough and clear enough that we know what we are 
looking for; 

3. the degree of specificity (how detailed to make the objectives) 
should be at the level of generality of behavior that one is 
seeking to help the student to acquire. Identify a performance 
which can be valued in and of itself as being effective in the 
student's life. Each objective should express a purpose which 

K 
\ 
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makes sense within the larger pu3rpose of the person's life goals, 
and this purpose should be distinguishable from others. For 
example, "ability to combine colors for pleasing combinations 
in one's home" is more specific than "can use color effectively"; 

4. since PERFORMANCE seems to be the key, a description of hoped 
for behavior must contain a good "strong" verb, a verb referring 
to observable human action. 

Well-stated educational objectives guide the BEHAVIOR OF THE TEACHER. 
They help her COMMUNICATE to herself and to her students (as well as to 
other teachers sharing her materials and responsibilities). 

1. Objectives tell teachers what the intent of instruction is so 
that: (a) appropriate exj)eriences can be provided to give 
opportunities for learners to move toward the desired objective, 
and (b) appropriate evaluation materials can be devised to 
measure growth toward, and achievement of, the objective (the 
desiired learning). 

2. Objectives communicate to students where they should be going. 
Unless students know what the objectives are they are likely to 
resort to memorization and mechanical completion of exercise 
rather than carry out relevant sorts of learning activities. 
There should be less of the students^ trying to guess what the 
teacher wants, and less su2?prise on the part of students when 
they are evaluated on one premise (one the teacher had in mind) 
when they had studied and learned on another set of assumptions. 

Classification of Educational Objectives 

Educational objectives are thought of in three major groups: 

• those dealing with knowledge and intellectual skills and abilities, 
i.e., the COGNITIVE domain; 

• those dealing with interests, attitudes and values, the motivators 
of much of human behavior, i.e., the AFFECTIVE domain; and 

• those dealing with manipulative skills and abilities, i.e., the 
PSYCHOMOTOR domain. 

All of the above contribute to an ACTION PATTERN on the part of the 
learner, our old friend PERFORMANCE. 

Although there is much relationship among the three classifications, 
it is useful to be able to identiiy the domain in which you are primarily 
teaching and evaluating at any one time. 

Each family or class of objectives can be further organized and 
classified to indicate various levels or steps in learning in the 
cognitive, affective or psychomotor areas, each step building on the 
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previous one. Just as it is useful to be ehle to identify in which domain 
you are endeavoring to achieve changed behavior, it is useful to be able 
to identify at which level you are working, 'fhus we are aided in our 
teaching and evaluating by being 

SPECIFIC PEECISE REALISTIC 

when stating obJecti"̂ es. 

Content 

"Content" refers to student learnings, what is taught. It includes 
facts, principles, and generalizations* Snphasis was given this aspect 
of curriculum deve3.opment in home economics in an article by Professor 
Eazel Spitze in the T11 inois Teacher of Home Economics, Vol. IX, No. 2. 

The following statement on "Teaching for the Development of Concepts 
and Generalizations" has been prepared to seive as a guide for teachers 
as they seek to gain skill in using the "concept approach" in teaching. 
It involves consideration of both content and methodology. As given 
here, the statement will appear in the Illinois home economics curriculum 
guide to be published during I966. The statement is pî esented by permis­
sion of the Illinois State Department of Education. 

Spitze, Hazel Taylor, "The Structure of Home Economics as a Basis 
for Curriculum Decisions, " Illinois Teacher of Home Economics^ Vol. IX, 
No. 2, 1965-66, pp. 62-96. 
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TEACHING FOR 'JBE DEVELOPMENT OF CONCEPOS MD GENERALIZAnOHS * 

Why teach for the development of concepts and generalizations ? 

• The transfer of learnings from the classroom to the home and com­
munity, and to employment situations, is more likely to reŝ llt vhen 
students have been guided to draw -wariranted conclusions in the form 
of generalizations. 

• In a rapidly changing world, the specifics may change; the concepts 
and generalizations have mo3?e endurir.g value and meaning. 

• Teachers and students have more understanding of the material when 
they have learned to generalize. Generalizations help a person 
connect, ejqplain, and identify facts and predict what may happen 
next. 

• The ability to generalize is a technique used in everyday living. 
Qiiali-ty of living may be inrproved through development of ability 
to draw sound genera.lizations. 

• The ability to generalize soundly, once developed, is a time and 
effort savcsr. Instead of many isolated facts, a person may have 
one ''big p'dea" to remember. 

• One of the purposes of education is pr̂ sparation for the future. 
Meaningful organization of the subject matter of a field is 
facilitated through understanding the concepts and related 
generalizations and how they are developed.1 

What is a concept? 

One author said, in effect, that they come in different kinds of 
packages. They may be in the form of ideas, rules, generalizations, 
principles or laws, theories, problems, or areas of living. 2 

A concept may be embodied in a word or phrase and this has sometimes 
been called the concept in its purest form. It is this word or phrase 
idea of a concept that many people find most useflil. 

There are sevei'al definitions of concepts that may be helpful. One 
frequently used in connection with the development of curriculum materials 
in home economics is: 

Prepared by Elizabeth J. Simpson. 

Adapted from a statement prepared by Lila Jean Eichelberger, Home 
Economics Teacher, Champaign High School. 

Dressel, I^ul L., "The Roles of Concepts in Planning the Home 
Economics CurriculuL.," Home Economics Seminar, Progress Report, I96I, 
p. 13. 
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Concepts are abstractions which are used to organize the world 
of objects and events into a smaller number of categories. 
These, in turn, can be organized into hierarchies.-*-

Burton, Kimball, and Wing, in Education for Effective ThinMng, say: 

Some writers make very heavy going in defining a concept. 
This is probably necessary in technical fields and for 
advanced thinking. Simple definitions can be made which 
tell us what we need to knov̂ : 

A concept is a defined idea of meaning fixed by and as 
extensive as, the teim used to desi3nate it. 

A concept is the amount of meaning a person has for any 
thing, person or process. 

A concept is a suggested meaning which has been detached 
from the many specific situations giving rise to it and 
provided with a name. 

A concept is a logical construct capable of interpersonal 
use. 

A concept is a word or other symbol which stands for the 
common properly of a number of objects or situations. 

Concepts are established meanings on which we can rely 
with assurance. 

Concepts grow and develop through experience, by reflection upon 
experience, by abstracting from experience and inteirrelating various 
phases of experience. 

Let us consider the concept of HAPiPINESS. We have the notion of a 
"pleasurable state," satisfaction, good feelings associated with the 
•word. 

In understanding the concept, it might help to consider what it means 
in terms of childhood experiences. Charles Sehultz in jfe.ppiness is a Warm 
Pu£g2. defined happiness as a pile of leaves for jumping in, a string of 
paper clips—if you are a little girl, and, from the puppy's point of view, 
a piece of fudge caught on the first bounce. One might add his own notions; 

"T'rom Work Material for Regional Conference, Department of Health, 
Education, and Welfare, Office of Education, Division of Votec. Education, 
Home Economics Education Branch, February I962. 

2 
Burton, William H., Kimbal 1, Roland B,, and Wing, Richard L., 

Education for Effective Thinking, Appleton-Century-Crofts, Inc., New York, 
i960, p. l̂ ITT 

•̂ Sehultz, Charles, Mppiness is a Warm Puppy, Determined Productions, 
Inc., San Francisco, Calif., 1962. 
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Happiness is a Ruth Welcome recording to dine by in the evening. 
Happiness is renewing old friendships. 
Happiness is an orange flower in a bud vase. 

The happiness concept is enhanced through experience. One soon 
begins to realize that values are involved in his concept of happiness. 

One might generalize that, "What gives one happiness is affected by 
the values that he holds." This simple generalization adds further mean­
ing to the notion of happiness. One might think of the pure concept as 
having generalizations that cluster about it. Some people find this way 
of looking at concepts and generalizations helpful. 

What is a concept?—another look at the question 

Presented earlier was the simple definition of a concept: "A concept 
is the amount of meaning a person has for any thing, person, or process." 
Within this definition there is another term that may need defining. 
That term is meaning. 

Meaning is the total significance of any thing, person, process, 
or situation built up by an individual as he has experiences 
with it. Moaning is the grouping of ideas, knowledges, beliefs, 
feelings, and impressions of any and all kinds attached to the 
item. 

How do concepts develop? What are the principles governing their devel­
opment? 

Following are the principles of concept development as brought out 
by Professor William Burtonr in his work with home economics educators: 

1. Concepts grow out of experience in pursuit of a problem or 
purpose of some sort. The school, therefore, must provide many 
and varied experiences. 

Eor example, one might consider the concept of resources. A 
purpose in the area of management is to help students gain 
increased understanding of the rescarces that may be employed 
in achieving individual, family, and institutional goals. Many 
learning experiences at all levels may be provided to help 
students recognize the technological resources having to do 
with things; social resources having to do with things and 
people, as a church, a loan company; and the personal resources 

Burton, Kimball, and Wing, Op. Cit., p. l60. 

2 
The principles as stated are based on materials appearing in Burton, 

William, Kimball, Roland B., and Wing, Richard L., Education for Effective 
Thinking, New York: Appleton-Century-Crofts, I96O; and Lee, J. Murray and 
Lee, Doris H., The Child and His Curriculum, 3rd Ed., New York: Appleton-
Centuiy-Crofts, 1960. 
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that have to do with feelings, attitudes, "beliefs, emotions, 
sentiments, and so forth. 

Opportunities for observation, handling, experimentation, and 
discovery are necessary. 

For example, the concept of safe food. The meaning of safe food 
is enhanced through observing sanitary procedures in preparing 
and storing food, through such experiences as touching unwashed 
food to an agar plate and watching the development of bacterial 
growth, through comparing the results of different methods of 
storing food, through reading.... 

Concepts may be derived from vicarious experiences instead of 
direct experience. 

For example, the meanings attached to the term personal values 
may be developed through case situations, through the use of 
films, th270ugh role playing, as well as tlirough one^s personal 
experiences. 

Concepts may be clarified and extended through reflection, 
analysis, and discrimination. 

One teacher reported as follows: "Through the years, my concept 
of communications has grown and developed. At first, I thought 
of communicating as talking with or corresponding with someone. 
Then, somewhere in a counseling course we discussed non-verbal 
communications; and I learned that how I sat, stood, held my 
hands and arms, smiled or failed to smile communicated something 
to observers. Still later, doing research on teen magazines I 
became more and more aware of the power of the mass media of 
communication- So the whole idea of communications took on more 
and mora meaning as I experienced, reflected on experience, 
analyzed, and abstracted from these experiences with communi­
cation, " 

Concepts are not achieved quickly at a given time. They are 
never fixed or final. Levels are to be discerned. The process 
goes on continuously. 

The meaning of this should be apparent, with the possible 
exception of the idea that "levels are to be discerned," Some 
concepts in the word or phirase form are quite broad and cover 
others that are more limited. For example, the concept of 
"family roles" covers the more limited concepts of '":u.other 
role^" "father role," "grandparent role," "dual role of women," 
and so forth. Perhaps Burton was speaking of the concept in the 
foim of the generalization when he said that levels are to be 
discerned. A discussion of "levels of generalizations" is 
included in this section of the guide. 

Concepts are achieved ordinarily through an active, dynamic 
process, not through a foimal or so-called "logical" process 
(except with very well-informed, mature learners). 
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However, one may "set the stage" in the classroom for the devel­
opment of concepts in a more orderly manner than might occur by 
chance. iUhis is one of the purposes served by the teacher—to 
help the student to organize and to perceive organization. 

7« Concepts gradually evolve, are refined, and change. They evolve 
fiTom questioning previous concepts. 

Thus, a student who has been taught about color harmony in terms 
of specific color combinations with names, as "monochromatic," 
"adjacent," "triad," may develop the notion that no other combi­
nations are harmonious. When he thinks about the idea of co3.or 
harmony the meaning he attaches is that of certain "accepted" 
combinations. Later, he is pleased by other combinations. He 
questions whether his first notions about color harmony were 
entirely correct. Perhaps he reads in the area of "color" and 
finds a statement something like this: Any colors may be com­
bined harmoniously provided they are pleasing in respect to 
value and intensity. His concept of color harmony has been 
changed and refined as a insult of questioning a previously 
held concept. 

8. Concepts to be developed should be carefully selected and then 
presented through many and varied learning experiences. 

Since we do not have time to teach everything and must make 
some selections from all that we might teach, an important 
curriculum question that occurs is if X is included, what mast 
be omitted?" Space does not permit going into all the factors 
that should be considered in selecting content, but perhaps one 
could be given. There are certain concepts that have relevance 
to more than one area of home economics. Perhaps these coordi­
nating concepts should have high priority. Exanrples might be: 
Management of time, roles of family members, home safety. 

9. Accidental discoveries sometimes produce concepts. 

Perhaps what is needed is a more serendipitous approach on the 
part of both teacher and studenti 

What guides may be used in determining what concepts are to be taught? 

The following statements may serve as guides in this process. How­
ever, it is iiriportant to i^alize that the author was doubtlessly thinking 
of the concep-; in forms other than that of the pure concept as expressed 
in a word or phrase. 

1. A useful concept must be acĉ irate, for otherwise it will 
lead to faulty generalizations and inaccurate thinking, 

2. A useful concept must be recent, or of recently demonstrated 
work, else it may be outmoded when today's learner comes to 
apply it in tomorrow's world. 
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3. A useful concept must be permanent—^must be built to last. 
'Some ideas, some values, some knowledge, some skills, some 
attitudes are of -worth, because of their continuing relevancy 
to human existence and problems. 

k, A useful concept must release the learner*s creative instincts, 
for ».omorrow's world will require, above all else, the ability 
to apply the imagination. And in today's curriculum, those 
experiences which may tend to narrow the individual's perspective 
will need to be...eliminated in favor of those which support 
creativity.1 

What is a generalization? What is the relationship between concepts 
and generalizations ? 

• A "generalization" is a complete thought which expresses an under­
lying truth, has an element of universality, and usually indicates 
relationships.2 

• Any full generalization or principle is a concept. Some limited 
generalizations may not be concepts, i.e., child-made generaliza­
tions. Concepts are bigger, broader, more "fuzzy" and will "cover 
more ground" than generalizations.3 

One might consider the concept of "basic human needs." This is a 
big, broad, "fuzzy" idea. It covers a great deal, including the more 
limited concepts of "basic mental needs." It also covers a number of 
generalizations, for example, "A knowledge of basic needs contributes 
to self-understanding; and families, school, church, community, and peer 
groups contribute to meeting physical, mental, and social-emotional 
needs." 

In the chapter, "What a Lovely Generalization" in Thurber Co\mtry,^ 
James Thurber illustrated humorously and well some of the "do nots" in 
respect to generalizations. This is fun reading for the teacher strug­
gling with the task of helping students draw sound generalizations. 

How may one test a generalization for soundness? 

The following tests may be used by the teacher developing curriculum 
materials and as a guide for students in testing their conclusions: 

By Harold D. Druramond of the University of New Mexico, as given in 
Uews Letter, Champaign, Illinois, Community Schools, Vol. 21, No. 3̂ > 
May 27, 1963^ p. ̂ . 

2 
Work material for Regional Conference, Op. Cit* 

•̂ From presentation by William Burton at Pacific Regional Conference, 
March I962. 

1962. 
"•Thurber, James, Thurber Country, Simon and Schuster: New York, 
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J. Is it supported by research or accepted theory? 

2. What are the assumptions that underlie this conclusion? Are 
these sound? 

3. Is it applicable to other situations? That is^ does it have 
the "element of universality" mentioned in the definition? 

Another question that one might ask has to do with the relationship 
word selected. Most generalizations will show relationships between or 
among ideas. For example: "Human relationships are enhanced through 
the understanding of behavior and its causes." Enhanced is the relation­
ship wo27d. "A clear concept of the material to be transmitted facilitates 
communication." Facilitates is the relationship word. "Development 
results from a continuous interaction of the individual and his environ­
ment. " Results is the relationship word. Enhances and facilitates are 
soft relationship woids; they denote ca ""ion and are quite correctly 
used in the examples given. Results is a stronger, more forceful rela­
tionship word and was properly used in the example. It is apparent that 
the choice of the relationship term is quite impoartant in determining 
whether the statement can be supported. 

Wbat are the "levels of generalizations" ?'̂  

1. The first level is likely to be either a description, definition, 
analogy, identification, or classification. Statements are 
simple and may relate to personal experience. 

2. The second level shows relationships among ideas. They may make 
comparisons and include more ideas than on the first level. 
This is the principle level. 

3. The third level usually explains, justifies, interprets, or 
predicts. Generalizations at this level may be more remote 
in time or space. They often suggest a direction for '/ehavior. 

What are some examples of generalizations at each level? 

Concept; Ccamnunications 

First-level generalization. "Communication includes those processes 
by which individuals influence one another. Comiiiunication takes 
Vf>Yious forms, both verbal and nonverbal." 

Second-level generalization. "A clear concept of the material to 
be transmitted facilitates communication. Communication with 
others influences an individual's personality." 

Third-level generalization. "Ability to communicate grows with 
communication experiences. Relationships with others are 
enhanced through development of the ability to communicate." 

"Vork material for Regional Conference, Op. Cit. 



'pmmiiiiiMiiiiiii mmmmmm mmmmmimm mm wmmmm 

2^5 

Concept; Proteins 

First level. Definitions of protein, classification of protein food. 

Second level. Principles of preparing protein-rich foods—cheese, 
eggs, meat, etc. 

Third level. Generalizations that apply to protein cookery in 
general. 

It is not necessary always to identify the level of generalization 
nor force a generalization at each level for every concept considered. 
But, the idea of levels is helpful. It is quite apparent that under­
standing terms and classification systems and "being able to describe and 
offer analogies is essential to an understanding of principles and 
generalizations making use of these ideas. Hence, there is some oixLer 
in the generalizations that cluster about a concept. And the task of 
identifying the generalizations is made easier when this order is 
recognized and understood. 

How may teachers help students develop generalizations ? 

• A generalization is an outcome of teaching. Students should formu­
late generalizations in their own words. They are not given to the 
student nor verbalized for him. A student arrives at a generaliza­
tion inductively and uses it deductively. 

• Understanding the concepts included in a generalization is basic to 
understanding the generalization. Understanding concepts contributes 
to ability to see relationships between and among them, hence to the 
ability to develop second- and third-level generalizations. Thus, 
is the importance of the first-level generalization emphasized. 

• To formulate a generalization, the learner must be able to perceive 
at least two ideas simultaneously with clarity and meaning, put the 
ideas together, compare and contrast them, and formulate conclu­
sions.-̂  

• Comprehension of a generalization is increased as learners use them 
in different wayo and in new situations.2 

• Student ability to test the soundness of a generalization may be 
developed through providing repeated opportunities for such activity 
in the classroom. 

•̂ "Curriculum Planning and Teaching: The Concept Approach," Working 
papers, National Home Economics Curriculum Development Workshop, Univer­
sity of Missouri, June 1964, p. k, 

^Ibid., p. k. 
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• Identification of the levels of generalizations clustering about a 
concept serves to guide planning in respect to organization and 
sequence in teaching. 

• Understanding of individual characteristics of learners is basic to 
determination of ways of developing concepts and generalizations 
with them. 

In guiding students to develop generalizations, the following list 
of structured questions has proven helpful: 

A Guide to Developing Conclusions in the Form 
of Principles and Generalizations 

FiHjns, minute dramas, case situations, and role playing may be used 
in order to help students think, examine ideas, and develop understand­
ings. When they are used for these purposes, they serve to stimulate 
thinking; they may raise questions rather than answer them. They 
present ideas which may be examined and used as a basis for helping 
students to clarify their beliefs and draw their own conclusions. 

When the above methods have been used for the purposes suggested, 
the following kinds of questions in the sequence given have been helpful 
in guiding discussions: 

1. Questions for which the answer will be found in the situation. 

2. Questions calling for an examination of similar ideas in other 
situations. 

3. Questions asking the student to draw inferences, to begin to see 
cause and effect relationships, to begin to escpress their own 
opinions or ideas in regard to situations. 

k. Questions that ask students to formulate a generalization of 
their own, based on an examination of data from the film, case 
situation, or drama; from many sources in life situations; and 
from the opinion of authorities. As a teacher carries on a 
class discussion, she may want the class to study the many 
generalizations made by individual students and help them to 
arrive at generalizations which have a higher degree of agree­
ment within the group, 

5. Questions that ask students to examine these ideas as they apply 
to their present day life; questions that ask what authorities 
say about certain problems. 

6. Questions that ask students to illustrate the meaning of their 
generalizations. In general, these questions call for students 
to begin to see how thinking and planning can get some of these 
ideas into everyday practice. 
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Mapted from: TEACHIITG MATERIALS FOR USE IN THE TEACHING OF CHILD DEVEL-
OIMENT MD EELATED ART IN HOMEMLAKING EDUCATION IN TENNESSEE, University 
of Tennessee, Depai-tment of Home Economics Education, Khoxville, Tennessee, 
in cooperation with the State Depairfcment of Education, Vocational Educa­
tion, Nashville, Tennessee. 

Following is an example of a lesson using this series of structured 
questions. Actually, it could serve as a lesson plan. The teacher who 
developed the plan used it, with variations, in several class situations. 
In parentheses, she has indicated how the lesson developed with one group. 
She reported that the series of questions, only slightly revised, were 
useful regardless of the specific role-playing situation selected by the 
class. 

Example of a Lesson Using the Series of Structured Questions 

for Developing Generalizations 

UNITi DEVELOPING LOVE AND UNDERSTANDING WITHIN THE FAMILY UNIT 

TOPIC: UNDERSTANDING OLDER MEMBERS OF TEDS FAMILY 
OBJECTIViS: 

1. Increased understanding of and appreciation and respect for 
aging members of the family—and aging people in general. 

2. Increased understanding of how we may help aging people meet 
their basic human needs. 

3« Increased understanding of how we may live in peace and harmony 
with aging members of the family. 

4. Increased understanding of self. 

ACTIVITIES AND PROCEDURES CONTENT 

1* Show pictures of hands of 
aging person 

"Can you describe the person 
who belongs with these hands? 
Tell me something about the 
person." 

2, "Think about the older people 
you know. Tell us a little 
about them—^without using names." 

Obviously these are the hands of an 
aging person because they are 
wrinkled and the skin is that of an 
older person. 

They look like hands that have been 
very busy—the hands of a person 
who has known hard work. 

Discuss older people students 
know—relationship to student, 
their interests and needs. 
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ACTIVITIES AND PROCEDURES CONTENT 

3. 

i*r? 

4. 

7. 

8, 

"Sometimes it is necessary for 
three generations of a family 
to live together—at least for 
a time. What are some of the 
problems that sometimes arise 
in these situations?" 

Possible problems 
Conflicts between needs of aging 
for peace and quiet and needs of 
younger people for activity and 
noise. 

Difficulties in communication due 
to different times, different 
experiences. 

Lack of understanding of basic needs 
and how they may be best satisfied 
at different stages in life cycle. 
Etc. 

"Suppose that we role-play one 
of these problem situations 
and see if we can gain 
increased understanding of the 
older people involved and of 
ourselves in relation to them." 

"Which problem seems to you to 
be the one that most frequently 
arises in the three-generation 
family?" 

Class selects problem. (The problem that students choose might have 
been anticipated—that of the conflicting needs of older people and 
younger family members. The needs of the older family members are 
for peace, quiet, and serenity; the needs of younger members are for 
activity and noise,) 

"Who would be involved in this 
problem situation? Describe 
those persons involved." 

"Where would the action take 
place? Describe the setting 
and exactly what has led up to 
this problem." 

"Secure volunteers for the 
various roles. Ask them to 
'get in character.'" 

Ask that half of the class 
observers identify with the 
older person and try to feel 
as she feels and half identify 
with the younger person and try 
to ascertain what she is feeling. 
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ACTIVITIES AKD PROCEDURES CONTENT 

9. Role-play the problem situation, (in one class, the action took 
place in the kitchen. The adolescent daughter was entertaining two 
girl friends who were dancing to her Beatle records. The grandmother 
who was the only adult at home entered the kitchen and asked her 
granddaughter to be quieter, saying, "Young people didn't do this 
sort of thing when I was young," etc.) 

10. Discussion 

B. 

"What happened in this 
situation?" Student gives 
brief summary of situation 
that was role-played. 

"Do people you know ever 
behave the way the grand­
daughter did? Tell us 
about it." 

"Do older people you know 
act the way that this 
grandmother did?" Discuss, 

"Why did they behave as 
they did? The grand­
daughter? What feelings 
did she have? What needs 
did she express?" 

"The grandmother? What 
feelings did she express?" 

Needs—independence, activity, to 
be like peers, to be popular. 

Needs—peace and quiet, a feeling 
of belonging. 

D. "What do authorities say 
about situations like 
this?" 

Read in Smart and Smart, 
Living in Families, pp. 
95-96; 39^^^39^ 

E. "Now, considering what we 
have seen in our role-
playing situation, what we 
have experienced in our own 
contacts with older people, 
and what we have read, what 
conclusions might be drawn 
regarding older members of 
the family?" 
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"Their needs?" 

r 

"How may -we help them 
meet their needs?" 

"How may we live happily 
with older people?" 

No matter what age a person is, he 
has certain basic needs, both physi­
cal and psychological. The psycho­
logical needs are needs for 
affection, recognition, security, 
new experience, achievement and 
feelings of adequacy, dependence 
and independence, and a satisi^ing 
philosophy of life. 

We may help aging people meet their 
needs through showing respect for 
them, planning some time with them, 
considering their desires, remember­
ing to show appreciation, and 
keeping the lines of communication 
open. 

Keeping the lines of communication 
open among the three generations is 
o]ie way in which good relationships 
are promoted. 

"What are the results for 
ourselves when we begin to 
increase our understanding 
of other people and the 
reasons why they behave 
as they do?" 

F. "Let's review these con­
clusions that we have 
drawn." (Read each from 
board. ) "How may we apply 
them in our own relation­
ships with older people 
and others?" 

Through practicing empathy we may 
gain increased underst€inding of 
aging members of our family or 
neighborhood. 

As we ̂ in understanding of others^ 
we increase our understanding of 
self. 

Discuss the application of each. Students illustrate how they might 
apply each generalization in rather specific ways to own life. 

MEANS OF EVALUATION: Pencil and paper test requiring the application of 
the generalizations to problem situations. 

Observation of pupils in family situations—on home visits, for example. 

Anecdotal records of pupils* relationships with others—particularly 
older people. 
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What are some other guides to helping students develop generalizations ? 

The following statement with only minor revisions was presented in 
the working papers of the national Home Economics Education Curriculum 
workshop held at the University of Missouri, June 1964. Some of the 
suggestions given were included in the structured question guide: 

In helping learners state generalizations and develop concepts, 
perception should be trained continually and use made of such 
questions as, 'What do you see in this situation?* Ability to 
abstract should be developed with questions such as, *What do 
you see here that is similar or dissimilar to another situation?' 
Generalizations shou3.d be used in answering the question, 'From 
what you know about this, what do you think will happen in this 
ne^ situation just presented to you?' Other questions that may 
help learners to state generalizations are ones that: 

1. Call for an example of similar ideas in other situations, 

2. Ask learners to draw inferences, to see cause and effect 
î lationsiij-ps. 

3. Bring out dissimilarities of main ideas. 

k. Ask learners to illustrate meanings of the conclusions as 
they apply to their own life. 

5. Ask learners to state the relationship between two concepts. 

6. Ask what authorities say about certain problems 

T» Ask what research evidence re^rding the problem is available. 

8. Ask learners how they can prove an observation. 

What is the place of vocabulary study in the development of 
generalizations ? 

In the developnent of generalizations, the first level, as has been 
stated, is "likely to be either a description, definition, analogy, 
identification, or classification." The iiirportance of a study of word 
meanings in developing first-level generalizations is obvious. 

Second- and third-level generalizations show relationships among 
ideas which have been developed at the first level. That is, they are 
built on the first-level generalizations. 

Hence, vocabulary study serves to help prepare students for stating 
generalizations at these levels. 

J- n 

Adapted from Curriculum Planning and Teaching: The Concept 
Approach," Op. Cit., p. 5» 
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The following section on vocabulary study includes many suggestions 
which have been found helpful by a group of Illinois teachers working 
over a two-year period in the general area of "teaching for development 
of the ability to think." 

Vocabulary Study 

We use language as a tool in thinking. "If students are to think 
clearly in any area of subject matter, they must understand the terms 
that are used. Therefore, vocabulary study should be a part of each 
unit that is taught."-̂  

The following are some suggestions for teaching for increased under­
standing of word meanings: 

Define or have students look up meanings of new terms. 

Have a place on the chalkboard set aside for terms and their defini­
tions . 

Plan with students for a special place in each student notebook for 
new words and phrases and their meanings. 

Where appropriate, use the bulletin board to illustrate the meaning 
of new terms. 

Include on pre-tests, terminology important to the development of 
understandings within a unit of study. Provide for special study of 
terms most frequently misu'̂ '̂ erstood. Evaluate progress in develop­
ment of understanding of terms with end-test. 

Use crossword puzzles, developed by teacher or student, as one means 
of providing for vocabulary study. 

Have each student list all of the words that she does not understand 
in a reading assignment. Summarize the list and use it as a guide 
in determining which words to include in vocabulary study assignments. 

Have students make sentences using new terms as one way of determining 
whether they understand word meanings. 

Kinds of terms that need defining include: 

New terms encountered in a unit of study—for example, such terms as 
family life cycle, developmental tasks. 

Value terms, such as good, bad, attractive, int^esting. Students 
need to know how these terms are being used by others if they are to 
communicate effectively. 

Lemmon, Louise and Simpson, Elizabeth, Teaching Process of Thinking 
in Homemaking Education, Department of Home Economics, NEA, Washington, 
D.C., p. k. 
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Tenns with depth of meaning. These are the kinds of words which have 
emotional significance for individuals. Meanings for individuals may 
vary according to experiences, attitudes, values and beliefs held. 
Such terms as the following are included: home, family, democracy, 
security, parent. 

Students may have difficulty with: 

Synonyms—for example, colors next to each other on the color wheel 
may be referred to as neighboring, adjacent, or analogous. Different 
references may use different terms. Students may need help in recog­
nizing that the terms mean the same thing. 

In defining words, the dictionary may give synonyms which are only 
approximate in meaning. A student may need guidance in using the synonyms 
in appropriate ways. 

Homonyms; a homonym is a word having the same pronunciation as 
another, but differing from it in origin, meaning, and often, in spelling. 
Examples in the field of home economics include: 

baste, as in "baste the seam" 
baste, as in "baste the roast" 

whip, as in "whip the cream" 
whip, as in "whip the raw edge of the seam" 

cube, as in "cube the cheese" 
cube, as in "ice cube" 

fold, as in "fold in the 
diy ingredients" 

fold, as in "fold the towels" 

pear, as in "eat the pear" 
pair, as in "pair of shoes" 
pare, as in "pa-̂ e the pear" 

Words which may be ambiguous in meaning—as value words and certain 
words which denote quantity, such as some, many, much, several. 

Ways of clarifying meanings 

In helping students to understand word meanings, the following means 
of defining may be usedr^ 

1. ^ genus and differentia. For example, "An orange is a citrus 
fruit, botanical 1y a berry, that is nearly globose in form and 
orange in color." 

2. Comparison, "Like a grapefruit, only, as a usual thing, smaller 
and orange rather than yellow," 

3. Synonym, "Ascorbic acid for vitamin C." 

k. Pointing. "That is an orange." 

Burton, William H., Kimball, Roland, Wing, Richard L., Education 
for Effective Thinking, Appleton-Century-Crofts, Inc., I960, p. l84. 
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5. Example« "A mandarin is one of a group of Chinese oranges," 

6. ^ direct obse37vation or demonstration—quartering and eating an 
orange. 

A closing note 

The teacher will doubtless find new and creative ways of helping 
students to develop concepts and generalizations. The foregoing 
suggestions may serve as a beginning in this important undertaking.' 

i 
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Learning Experiences 

Thus far^ we have considered educational objectives and content as 
aspects of curriculum development. A third major part of any curriculum 
plan is learning experiences. In their selection^ the following guides 
may be helpful: 

• Learning experiences should contribuce toward the achievement of the 
objectives. Ô iey should be appropriate to the objectives. 

Let us consider what this means. M educational objective has 
two aspects^ a behavioral aspect and a content aspect. For 
examplê , in the objective, "Knowledge of criteria for the 
evaluation of family television programs^ " Imowledge is the 
behavioral aspect and criteria for the evaluation of family-
television programs is the content aspect. Using the taxonomy 
of educational objectives, cognitive domain, this objective 
would be classified as 1.24 Knowledge of criteria.-̂  This 
analysis aids in determining what learning experiences may be 
most meaningful in working toward the objective. Since, in this 
case, it is Imowledge which concerns us, we know that recall is 
involved. The learning experience, then, may be one which helps 
the student develop awareness of criteria for evaluating family 
television programs and recall these when the situation calls 
for this knowledge. 

Now, on a higher level, an appropriate objective would be, 
"Ability to evaluate family television programs." Ability to 
evaluate is the behavioral aspect; family television programs is 
the content aspect. The objective would be categorized as 
6.20 Judgments in terms of external criteria.^ At this level, 
one is concerned with "evaluation of material with reference to 
selected or remembered criteria."3 The learning experience 
should be such that the student is afforded the opportunity of 
applying her knowledge about the criteria as she actually has 
the experience of evaluating family television programs. 
Developing ability calls for performance oppojrbunity—in this 
case, guided performance which is then discussed as the student 
is helped with the application involved in the situation, all 
of which should lead toward development of the judgment called 
for at this advanced level. 

• Learning experiences should lead to the development of significant 
content. 

Bloom, 0£. cit., p. 203. 

Ibid., p. 207. 

^Ibid., p. 20T. 
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students should have opportunities to arrive at their own con­
clusions. They will need help in understanding the bases for 
sound conclusions. Such questions as the following may be 
helpful: lei there evidence in research or accepted theory for 
the conclusion? Does one*s own direct experience or obse nation 
tend to support the conclusion? Is it a conclusion tĥ.""' is 
generally applicable in situations similar to the one where it 
was developed? 

• Learning experiences should be suited to the needs and concerns of 
students. 

Professor Hazel Spitze dealt with this point in some detail in 
the Illinois Teacher^ No. 3 of this volume. 

• Learning experiences should provide for continuity and sequential 
development. 

The discussion of "levels of generalization" in the section of 
this article on developing concepts and generalizations is 
relevant here. 

Learning experiences should provide for variety with respect to media 
and senses employed. 

1"̂  
Thus, provision may be made for individual differences in ways 
of learning and for greater student interest. 

Resources should be available for carrying out the learning 
experiences. 

However, one should not easily be daunted by a lack of resources. 
Frequently these can be obtained with some effort—or one may 
improvise resource materials that will serve the puarpose. 

• Learning experiences should provide for student development in 
ability to think and allow for development of problem-solving 
ability. 

• Learning experiences should contribute to interest in and desire 
for more learning. 

Helpful in planning learning experiences is the reference. Techniques 
for Effective Teaching, a publication of the Department of Home Economics, 
National Education Association. It is available for 75î  from the Depart­
ment of Home Economics, NEA, 1201 Sixteenth Street, KW, Washington, D.C. 

Teaching Aids and Facilities 

A fourth major factor in planning for teaching is that of teaching 
aids and facilities. A whole new array of teaching (or, if you prefer, 
learning) tools is available to teacher and student. Teaching machines. 
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films_, recordings, educational television—these are among the aids that 
offer promise for more effective teaching and learning. Lee A. DuBridge, 
President of the California Institute of Technology, states that: 

We are only beginning to learn how to use these tools effectively e 
They are too often regarded as devices to replace the teacher—a 
wholly false conception. A hammer and saw do not replace the 
carpenter; a typewriter does not replace a secretary. A new 
i;ool is a new opportuxiity for doing a better job, provided only 
we learn how to use it.-̂  

The primary consideration in selecting teaching aids is the contri­
bution they may miake towa37d the attainment of the objectives. Certainly, 
a teacher who is well-informed regarding the various aids available and 
who is able to use them effectively will be equipped to select better 
those that are suited to the objective and the related content and 
learning experiences. 

Professor Maiy Mather dealt with -^"j problems of selecting and 
using teaching aids in her airbicle, "A Look at Resources for Teaching 
Home Economics," in the Illinois Teacher^ Vol. VI, No. 9- Since copies 
of this publication are still available, a detailed discussion of 
teaching aids will not be included here^ 

However, a few comments 27egaxding instructional areas may be 
appropriate. Certainly it is a truism that "Instructional areas should 
be planned in terms of the curriculum rather than the curricul"um 
adjusted to fit the space and equipment provided in the instructional 
areas." Realistically, one has to think—at least to some extent—of 
the space and equipment available as curriculum plans are developed. 
But, very real dangei lies in making too many concessions to outmoded 
facilities or (worse yet) using them as an excuse for retaining what 
is nc longer appropriate in the content of the program. 

Provocative reading for the teacher taking a long and serious look 
at teaching aids is Marshall McLuhan's "Understanding Media: The 
Extensions of Man. "^ It opens new avenues of thought concerning the 
nature of some of the newer media that we are employing in the teaching-
leajming situation. 

I)uBridge, Lee A., "The Teaching Profession—Forty Years of Change," 
The Changing Face of Teaching, Addresses and Discussions of a Teaching 
Career Month Symposium, Sponsored by the National Education Association, 
Washington, D.C., April 8, 1965, po 34. 

JlcLuhan, Marshall, "Understanding Media: The Extensions of Man, " 
McGraw-Hill Book Co., New York, 1964, 364 pp. 
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Facilities for todâ y *s home economics program were discussed in the 
Illinois Teacher, Vol. VIII, Ho. 2.1 Volume VIII of the publication is 
being reprinted and copies will be available soon again. 

Means of Evaluation 

Determining the means of ê 'alurioion to be employed is a fifth major 
task in developing curriculum plains. The seven basic steps^ involved are: 

1. Formulation of a siatemeiit 01 objectives* 

2. Classification of objectives in > major types, (invaluable tools 
at this stage are t:-3 classification systems for educational 
objectives developed by Bloom, Krathwohl and others.3) 

3. Defining of each objective in terms of behavior. 

k, Suggesting of possible situations in which these behavior 
patterns may be exhibited. 

5. Selection and trial of promising methoas for obtaining evidence 
regarding each objective. 

6. Selection on the basis of this preliminary trial the more 
promising appraisal methods for fuirther development and 
improvement. 

7. Devising of means for interpreting and using the results of the 
various instruments of evaluation. 

Some means of collecting evidences of student progress toward 
objectives are: 

anecdotal records 
check lists 
conferences with parents and students; notes from parents 
diagnostic charts 
diaries or "logs" (student records) 
discussion 
essay-type examinations 

Barrow, Joseph and Elizabeth Simpson, "The Setting for the Home 
Economics Program at the Secondary Level, " Illinois Teacher of Home 
Economics, Vol, VIII, No. 2, pp. 74-86. 

^ler. Raj . W,, Ch. 12, "Evaluation Must be Continual and Flexible; 
It Must Evaluati ' General Education in the American High School, Univer­
sity of Chicago, Chicago, Illinois, 1952, pp. 29O-308. 

Bloom, 0£. cit.j Krathwohl, 0£. cit. 
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informal conversations 
observations of behavior 
performance tests 
personal interviews 
problem situation tests—oral or writ+en 
questionnaires 
rating scales 
score cards 
short-answer tests—multiple choice; true-false; completion 

Looking at the Five Parts of the Curriculum 
Plan as an Integrated Whole 

Escperienced curriculum planners will find it impossible to think of 
one aspect of the curriculum plan without thinking of the others. In 
considering educational objectives^ one is forced to think of the related 
content (suggested in the content aspect of the objective), the learning 
experiences for achievement of the objective, which are implied in the 
behavioral aspect. Looking at these factors leads naturally to a con­
sideration of the teaching aids and evaluation. All of these considera­
tions are rooted in the bases upon which curriculum decisions are made— 
such factors as the conditions of society and of families within the 
society, student needs, the local situation, and the structure of the 
field of study. In turn, these considerations are related to the 
curriculum planner's philosophy of home economics education, of home 
economics, of education, and of life itself. 

Thus^ curriculum planning is seen r,s a complex and demanding task. 
The complexity and challenge add to the fascination to be found in the 
task—and to the reward of seeing the plans work out in classroom 
operations. 

Examples of Plans for the Home Economics Program 

An example of an over-all plan for a home economics program has been 
given. Following is an example of a unit plan developed by graduate 
students (Peggy Carroll, Elda Kaufman, Betty McGhee, and Joy Plattner) 
at the University of Illinois in a cla^3 taught by Professor jfe,zel Spitze, 
Following the ujiit plans are examples of lesson plans. 

The examples are presented for whatever interest they may have for 
the busy teacher engaged in her own tasks of planning for the year, the 
unit, and the day. 
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Personal and Fajnily Relationshipsj 
Example of a Resource Unit 

I. To increase understanding of myself 

Content (as Generalizations) Activities to Encourage Learning 

1. Understanding self contributes 
to understanding and accepting 
others. 

Students fill out questionnaire "All 
About Yourself," Illinois Teacher, 
Vol. II, IIo. 2. 

Take interest inventory to determine 
students' questions or problems 
related to this area. 

2. Fulfillment of physical and 
psychological needs leads 
to individual development 
and satisfaction. 

3. Individuals face certain tasks 
in development which must be 
accomplished in order to pro­
gress to the next level of 
development. 

Teacher-student planning of objectives 
for unit. 

View Understanding Myself > McGraw-
Hill Guidance Filmstrips, 330 W. 
42nd St., N.y. 36, N.Y. 

Bui1etin Board - Use "pipe cleaner 
girl" as central figure. Students 
bring pictures to show how different 
needs are met; arrange pictures 
radiating from central figure. Use 
as basis for discussion. 

Observe a younger child (in elemen­
tary grades or at home or while 
babysitting). Did you see evidences 
of children's needs being fulfilled 
or ignored? How does this relate 
to your family life? 

Read a short story, magazine or a 
newspaper article, or a book about 
adults, young people, or children. 
Which of the basic needs are 
involved in the actions of the 
main character? 

Study the ads in popular magazines; 
find as many as you can whose appeal 
is to the needs we've discussed. 
Bring them to class for discussion 
and analysis. 

Define the concept of "developmental 
task"; the term itself does not have 
to be used. One might refer to the 
tasks as "responsibilities for 
growing up." 



PilllilliRPIIIWPIIVPHIIillilllilllllli^^ mwm^mmim 

261 

Identify the developmental tasks 
of a: 

baby 
toddler 
teen-ager 
parent 
grandparent 

Roleplay several situations 
depicting teen-agers working at 
their developmental tasks, some 
of the hurdles which they 
encounter. 

View f ilmstrip Learning to be 
Independent^ Church Screen 
Productions. 

4. Individuals differ because of 
heredity and environment. 

Students take pretest on heredity 
and environment. 

List the majay ways you differ from 
a classmate of yours. From thinking 
about your parents and grandparents, 
which of the above traits might you 
have inherited? 

View and discuss: Heredity and 
Family Environment^ McGraw-Hill 
(film). 

Heredity and Environment^ National 
Repository of Tapes for Teaching, 
Kent State University, Kent, Ohio, 
(Send blank tape—tape recording.) 

Discuss how »ertain adults liave 
capitalized on physical character­
istics or have overcome physical 
handicaps. 

Stump, Al J., Champions Against Odds. 
(Macrae Smith Co., Philadelphia, Pa.) 
pamphlet. 

A Desk for Billie, KM, Washington, 
D.C.—fUm concerning environmental 
handicaps. 

5. An understanding of how our 
bodies grow and change helps 
us accept our physical 
development. 

Question box for anonymous questions 
about growing up physically. 

Invite a doctor or nurse (possible 
Red Cross) to discuss physical 
changes. 
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6. Being able to recognize our 
feelings and control our 
actions contributes to 
personal satisfaction and 
acceptance by others. 

View and discuss film Farewell to 
Childhood^ International Film 
Bureau^ 6 ]^. Michigan Ave., 
Chicago 2. 

Observe in elementary grades; 
describe any situation involving 
emotional conti^l or lack of it. 

Buzz sessions - "Ejsperiences in 
the family develop emotional 
control." 

7. Recognizing problems is the 
first step in solving them. 

Write down 3 things that have 
happened to you lately which 
aroused your emotions. Were the 
emotions destructive or con­
structive? How did you handle 
the situation? How did you feel 
when it was all over? 

Roleplay situations involving 
problems brought about by emotional 
immaturi-ty—follow by class discus­
sion: draw conclusions. 

Films: 
Control Your Bnotions—Coronet 
Act Your Age—Coronet 
Toward Bmotional Maturity—^McGraw-TT111 
He Acts His Age—McGraw-Hill 

Use case studies from About You 
(Science Research Associates) to 
explain use of defense mechanisms. 

List defense mechanisms commonly 
used at school. Roleplay situations 
that Illustrate each. Discuss 
situations in which these mechanisms 
are harmful. 

Develop and present a skit showing a 
teen-ager faced with a difficult 
situation; divide the class into 
small groups. Let each group make 
the decision. Compare results of 
various groups. Weigh the advantages 
and disadvantages of each decision. 

Facing Reality, McGraw-Hill (film). 
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Summarize unit by forming generali­
zations which would help a newcomer 
to our class better understand 
herself. 

Class evaluate their progress toward 
objectives set up at the beginning 
of the unit. 

II. To improve relationships with others 

Content as Generalizations Activities to Encourage Learning 

1. Friends help satisfy basic CheddJ-st to determine students* 
psychological needs for security, problems or concerns about family 
a sense of w)rth, and mutually and friends, 
agreeable interactions with 
others. Teacher-student planning of objectives 

for the unit. 

Bulletin Board - '*Why Bother With 
Friends?" Girl's puzzled face in 
center, question marks surrounding 
her. Through class discussion, 
remove the question marks and 
answer her question. 

2. Making and keeping friends is 
easier if one develops certain 
attitudes such as: interest 
in other people, friendliness, 
cheerfulness. 

Students fill out Dr. Laird's check­
list, "Traits Which Make Us Liked by 
Others" (Guide for Teaching Personal 
and Family Relationships, pp. 35-36}• 

Write a paragraph about a person who 
fits the following description: 

a) "You just can*t help but love her." 
b) "She hasn't a friend in the world." 

Look through and select a story from 
Reader's Digest's "Most Unforgettable 
Character" which Illustrates qualities 
which make a person likeable. Use 
students' selections as a basis for 
class discussion. 

Discussion: Is it better to have 
just one or two close friends or 
mai^ friends? Discuss the 
advantages of each. 

Produce skit, "The Ins and Outs" 
(national Association for Me'̂ tal 
Health, 10 Columbus Circle, N.Y. j.y] 
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Film: Making Friends (Encyclopedia 
Britannica Films, Inc., 1150 Wilmette 
Ave., Wilmette, Illinois) 

Filmstrips: 
As Others See You, McGraw-Hill 
Making People Like You, Church 
Screen Productions 

Polish Up Your Personality, 
Church Screen Productions 

3. Manners are based upon 
consideration of others, 
kindness and respect. 

! I 

Discuss the reasons and bases for 
manners. Maybe students could 
write their own "rulebook." 

Roleplay specific situations such 
as introductions, eating out, 
accepting or refusing a date. 
Compare role-playing with similar 
situations in the following films. 

Films: 
Mind Your Manners, Coronet 

k. Understanding family members 
contributes to the improvement 
of family relationships. 

Social Courtesy, Coronet 

Filmstrips: 
Developing Social Maturity, 
McGraw-Hill 

Why Have Manners, Eye Gate House, Inc. 
Table Manners, Eye Gate House, Inc., 
2716 Forv.y First Ave., L.I.C, N.Y. 

Collect current articles and cartoons 
on etiquette from newspapers and 
magazines. Post them on the bulletin 
board for reference when writing 
advice for the etiquette questions 
that come from hypothetical situations. 

Panel Discussion - "What Parents and 
Teen-Agers Expect of Each Other." 
Invite two parents to participate 
along with two students. 

Students select a committee of class 
members to prepare a "Declaration of 
Rights and Responsibilities for 
Today's Teen-Agers." 

Consider ways of developing parent-
youth code for our own community. 
Begin work on such a code. 
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5. Development of special 
interests by a family promotes 
personal satisfactions and 
enriclies family living. 

Skit, "High Pressure Area" (Mental 
Health Material Center, Inc., I79O 
Broadway, N.Y. 19) as a basis for 
class discussion of parent-teenager 
relations. 

Films: 
You and Your Family, Associated 
Fn.lms, 2^1 Broadway, N.Y. I7) 

Family Life, Coronet 
Parents Are People Too, McGraw-Hill 
A Date With Your Family, Inter­
national Films 

Filmstrips: 
Your Job as Big Brother or Sister, 

Chas, A. Bennett Co., Inc. 

Conduct a class poll to determine 
those who are youngest in family. 
Ask each one to discuss position 
of youngest as he sees it. Compare 
agreements and disagreements. Do 
the same for oldest, middle, and 
only child. Discuss different ways 
people feel about their place in 
their own families. 

Film: 
Sibling Relations and Personality, 
McGraw-Hill 

Tape Recording; Family Recreation 
describes some ideas for family 
recreation and the value of doing 
things together. 

Plan, cariy out, and evaluate an 
activity which your family will 
enjoy together. 

Film: Family Outing ($1.25 rental 
from University of Utah). Discuss 
purposes family vacation serves. 

By "BrainstoCTil ng" determine a list 
of things teen-agers could do to 
make more leisure time for all 
members of the family. 

Discuss advantages and disadvantages 
of commercial, out-of-the-home enter­
tainment and compare with family 
entertainment in the home. Plan an 
evening of entertainment for the family. 

1 
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6, If responsibilities are 
accepted, privileges are 
more likely to be granted. 

Skits about family life: (State 
Director of Home Economics Education, 
Carson City, Nevada) 

"Always the Garbage" 
"Mother and Dad Are People Too" 
"Bob Disobeys Orders" 
"Please Pick Up Your Own Clothes" 

Discuss situation, reasons for con­
flict, ways to solve problems. 

Film: Sharing Work at Home, Coronet. 
Follow with discussion. Plan ways 
you could make better use of time, 
money, energy, for greater satis­
faction. 

Girls answer roll call by naming 
a family responsibility. Arrange 
them in chart form as follows: 

Responsibility 
1, Wash Dishes 
2. Make beds 

Father Mother Student 
X 
X 

I 

7. Conflict exists in families 
because of the differences 
among family members. 

Roleplay: 
a) family making decisions as to 

where to go on vacation 
b) family deciding on how responsi­

bilities will be shared now that 
Mother has gone back to work. 

Film: A ^ of ITuimoil (U. of Utah, 
$3•25). Discusses causes of 
conflict. 

8. There are many patterns for 
family life; it is the responsi­
bility of each family to develop 
a pattern which meets its needs. 

Write a paper showing how you differ 
from a brother or sister in functions 
performed at home, at school, or at 
work; in your needs and desires; in 
expressions of emotions. Have these 
differences led to any conflict you 
are aware of in your family? 

Discuss in buzz groups ways your 
families differ; each group summarize 
and report differences. Make list on 
board. Develop generalizations 
regarding differences. 

Summarize unit by developing generaliza­
tions regarding you and your relation­
ships with others. 

Students evaluate growth towards 
objectives set up at be£,inning of unit. 
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Ac+ YOUR yD r̂-A ive// 

Use (^ooA 

all -^Inoe^ 

« Use six pictures from books or magazines that illustrate 
good manners and the occasions where good manners should 
be practiced^ 

- Uge black sketches for the actor and the theater audiencoi 

- Keep it simple, 
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Pierce, Wellington, This is the Life, Boston: D. C. Heath, 1951. 

Reid, Lillian, Personality and Ebiguette, New York: D. C. Heath 8s Co., 
1950. 

Sorenson, Herbert, and Malm, Marguerite, Psychology for Living, New York: 
McGraw-Hill Co., 1964, Chapters 2 and 3. 

Stratton, Dorothy C, and Schleman, Helen B., Your Best Foot Forward—Social 
Usage for Young Moderns, McGraw-Hill, 1955* 

Vetter, Marjorie and Vilray, Laura, The Questions Girls Ask, New York: 
E. P. Dutton & Co., 1959. 

Pamphlets and Booklets 

Getting Along in the Family, Bureau of Pub2.ications, Teacher * s College, 
Columbia University, New York. 

Getting Along With Others, Bernicc Neugarten, Chicago: Science Research 
Associates, 

Getting Along With Parents, Chicago: Science Research Associates. 

Guide to Good Manners^ Mary Beery, Chicago: Science Research Associates. 
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How to Live With Parents, Life Adjustment Pamphlet, Chicago: Science 
Research Associates. 

How You Grow, BerrdLce Naugarten, Chicago: Science Research Associates. 

Making and Keeping Friends, William Menninger, Chicago: Science Research 
Associates. 

Life With Brothers and Sisters, Chicago: Science Research Associates. 

Understanding Yourself, William Menninger, Chicago: Science Research 
Associates. 

Where Are Your Manners?, Barbara Hertz, Chicago: Science Research Associates, 

Films 

Date With Your Family - 10 minutes - Instructional Films. Some relation­
ships within a family are descrihed to show how consideration and 
kindness can help in developing understanding among family members. 

Developing Friendships - 10 minutes - Coronet. Shows how one teenager 
learned to be a friend and to make friends among others of different 
bacl'grounds and personalities. 

Dining Together - 11 minutes - Instructional Films. Shows the manners and 
conduct of two boys at a family Thanksgiving dinner at which guests 
are present. The pleasure in knowing how to behave correctly is 
emphasized. 

Good Table Manners - 11 minutes - Coronet. Good table manners depend 
primarily upon attitude. Here this important factor is developed by 
showing that table manners are matters of courtesy, consideration 
for others and common sense. 

Family Life - 11 minutes - Coronet. Explains how the Miller family manages 
to have the time and money "to have fun." They plan cooperatively 
their schedules, responsibilities, privileges, and finances in order 
to gain the happiness a family should have. 

Family Teamwork - 17 minutes - Firth Films. Illustrates the teamwork in 
the Garman family of five who specialize in raising prize milk goats. 
Bill, about twelve, and teenage Barbara help with the housework and 
feed and milk the goats. The parents provide for the family's needs 
and help the children get their goats ready to show at the k-E 
exhibit. Ends by showing the group at a pleasant evening meal 
followed by an evening of recreation centered in the home. 

Friendship Begins at Home - I5 minutes - Coronet. This film presents a 
boy who learns to appreciate his family. It is directed to the 
adolescent, illustrating the importance of friendship in the home 
and the fun of doing things with the family group. 
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Fun of Making Friends - 11 minutes - Coronet. Introduces Joey first as 
a social outcast because he does not consider the feelings of his 
classmates. But^ eager for personality development, he has a heart 
to heart talk with his mother and the next day puts into practice 
new rules of conduct that bring gratifying results. 

Making Friends - 11 minutes - Encyclopedia Britannica. Three high school 
students learn how to work out their problems in making and keeping 
friends. 

t-t? 

Mind Your Manners - 10 minutes - Coronet. Shows a high school boy and 
his sister discovering the correct ways to act when with friends, 
at home, at school and on a date. 

The Family - l8 minutes - Herbert Kerkow Production. Presents a day in 
the life of an American family, with its needs, disagreements, and 
solutions. The grandmother is very much a part of the family and 
each member has rights and responsibilities. Shows the importance 
of a feeling of belonging to a family and that problems may be met 
by cooperation. 

You and Your Friends - J minutes - Associated Films. A film showing a 
teenage party. Friendly cooperation is contrasted with self-centered 
bad manners. The audience is asked to evaluate different types of 
behavior and is encouraged to select and remember those qualities 
needed by one to be a friend and to have a friend. 

Other Films 

As Others See You - 35 frames - McGraw-Hill 
How Can !_ Understand Other People - kl frames - McGraw-Hill 
Is Your Home Fun - 50 frames - Pilgram 
Making Friends - 32 frames - Jim Handy Organization 
Making Friends Is Easy - k^ frames - McGraw-Hill 
Parents are People Too - kl frames - McGraw-Hill 
Personal Relationships - 38 frames - McGraw-Hill 
You and Your Fami3.y - 32 frames - Jim Handy Organization 

Suggestions for General Reading 
(Concerning Family Life) 

Alcott, Louisa, Little Women 
Austen, Jane, Pride and Prejudice, New York: Rinehart 
Austen, Jane, Sense and Sensibility, New York: Button 
Benson, Sally, Meet Me in St. Louis, Hew York: Random House 
Bell, Margaret, Ride Out the Storm 
Buck, P. S., The Good Earth, Kew York: Grosset and Dunlap 
Cronic, A, J,, The Green Years, Boston: Little, Brown 
Daly, Maureen, Seventeenth Summer, Hew York: Dodd, Mead 
Davis, Clyde B., The Newcomerj, New York: Lippincott 
Day, Clarence, Life with Father, New York: Knopf 
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Day, Clarence, Life with Mother, New York: Knopf 
Durell, Ann, I^ Hearths in the Highlands, New York: Doubleday 
Fisher, D. C , ^ e Bent Twig, New York: Holt 
Forbes, Kathryn, Mama^s Bank Account, New York: Harcourt, Brace 
Fox, Genevieve, Bonnie, Island Girl, Boston: Little, BTO\m 
Freedman, Benedict, and Freedman, Nancy, Mrs. Mike, New York: Coward-McCann 
Gilbreth, F. B., Jr. and Carey, E. G., Cheaper by the Dozen, New York: Crowell 
Hilton, James, Handom Harvest, Boston: Little, Brown 
Holiday, Philip Harking, Knockout 
Kesinger, Grace Gelvin, More Than Glamour, Nelson 
Lewis, Sinclair, Kingsblood Royal, New York: Random House 
LlewelQyn, Richard, How Green Was My Valley^ New York: Macmillian 
Morrow, H. W., Demon Daughter, New York: Morrow 
Rolvaag, 0. E., Giants in the Earth, New York: Harper 
Saroyan, William, IThe Human Comedy, New York: Harcourt, Brace 
Seller, Naomi, Cross My Heairb, New York: Doubleday 
QJarkington, Booth, Alice Adams, New York: Doubleday, Page 
Tarkington, Booth, Seventeen, New York: Grosett and Dunlap 
Taylor, Rosemary, Chicken Every Sunday, New York: McGraw-Hill 
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EXAMPLES OF LISSON PLANS MAKING USE OF THE STRUCTOEED SET OF QUESTIONS 
WHICH MAY SERVE AS A GUIDE IN DEVELOPING GENERALIZATIONS WITH STUDENTS 

(Please refer to page 2^) 

EXAMPLE I: 

The following lesson plan, developed by Elizabeth Sinrpson, makes use 
of minute dramas written by Ann Montgomery Gerteis, formerly research 
assistant in the Division of Home Economics Education, University of 
Illinois, and now a full-time homemaker and mother. 

EXPLORING VALUES THAT INFLUENCE CHOICES 
IN OBE AREA OF HOME FURNISHINGS 

Unit: The Home and Its Furnishing 

Lesson Plan 

Objectives: 

1. Understanding of certain values that affect choices in the area of 
home furnishings. 

2. Some understanding of the sources of these values. 

3. Increased understanding of and respect for other peoples* values and 
ways of expressing them. 

h. Increased understanding of own values-

Activities and Procedures: 

1. Introduction: "Previously we discussed some of the factors to be 
considered in planning home furnishings. We mentioned the makeup of 
the family with respect to (l) number in family, (2) ages, (3) sex 
of family members, (4) interests, and (5) activities. We discussed 
the income of the family as a factor to be considered. The art 
principles and their application have also been discussed as con­
siderations in making home furnishing decisions." 

"Now, there is another veiy impoirtant consideration that we haven *t 
even mentioned. All of us prize certain things or ideas in life. 
What we prize enters into our choices in all areas of living—^whether 
we are selecting a dress, or a house, or deciding how to discipline 
a child." 

"Let*s look at a typical family situat- n and see what the mother 
prizes that will enter into her decisions about home furnishings." 
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2. Students present Minute Drama I (see page 277) 

3 . Discussion: 

(Guide,) A. 
pt.l 

(Guide,) B. 
pt.2 

(Guide,) C, 
pt.3 

Discussion guide Content 

"What did the mother 
prize?" 

"G?hese things that we 
prize are also called 
our values. Have you 
known people who held 
values similar to those 
of the mother? Tell us 
about them." 

"Why do you think that 
the perfume bottle seemed 
so important to the 
mother? Let*s speculate 
about this a little n 

D. "Let*s explore this matter 
of values in relation to 
home furnishing a bit more. 
Suppose we act out some 
other situations in which 
values are involved." 

sentiment 
her relationship with her 
busband 

iterhaps the husband gave it to 
her for some special occasion— 
and, therefore, it has a senti­
mental attachment for her. The 
perfume bottle itself is not a 
value, but it is an expression 
of a value. 

k. Students present Minute Dramas Il-Vm (see pages 277-279) 

5. Discussion questions for each: 
(Guide,) A. "What is the value presented here?" (list on board) 
pt.l 
(Guide,) B. "Do people you know hold similar values?" 
pt.2 

6. Discuss: "feve we omitted from our minute dramas or discussion ai^ 
values that influence choices in the area of hou^ ftimishings?" 

(Guide,) Aesthetics-Beau-ty 
pt. 2 Relationships 

7. "Where do these values come from? How do we get to be people who 
value beauty, or privacy, or comfort so much that our choices are 
influenced by these things that we prize?" 

(Guide,) Our experiences in the family 
pt.3 and elsewhere. Values held by 

those who are models for u s — 
parents, teachers, peers. 
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8. "Let's now take a more personal view of values related to the home. 
Let*s suppose that you are out of high school and are going to a 
strange town to work or to go to school. V/hat do you think that you 
would look for first of all in a room or apartm.ent for yourself?" 
Discuss: 

(Guide,) A. "What values would serve to guide you?" 
pt.3 B. "How would these values influence your choices?" 

C. "What are the possible sources of these values?" 
Discuss—The same value may have a different degree of importance 
for another class memher. Why? How does this affect decisions made 
in home furnishings? 

9. "Suppose we summarize what we have learned up to this point about 
values in relation to home furnishings." (Write conclusions on board.) 

(Guide, ) A. What we prize (value) in life enters into our choices of 
pt.4 home furnishings. 

B. Many people hold the same values, but differences may be 
found in the relative importance they place on the values 
and the ways in which they express them. 

C. People differ with respect to values because they have 
different backgrounds of experience; have had different 
people to imitate and with whom to identify; and have 
different needs and interests. 

D. We gain increased understanding of other people as we gain 
an appreciation of what they prize (value). 

10. "Now, let us look at what authorities in the area of home furnishings 
say about this matter of values." 

(Guide,) Read Craig and Rush, Homes with Character, p. 3 (for example) 
pt.5 

11. "Do the conclusions that we drew still seem to be sound?" (Discuss) 

12. "How may we apply these conclusions to our own lives?" (Discuss 
each.) 

(Guide,) 
pt. 6 

Means of Evaluation: 

Pencil-and-paper test on values that influence choices in area of 
home furnishings—perhaps, using case situations and having students to 
identify values held by different persons and discuss the possible 
influence of these values on choices. 

Students* comments regarding their own and others' values and the 
influence of these on choices in area of home furnishings. 
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Minute Dramas for the Study of Values in Home Furnishings 
by Ann M. Gerteis 

Minute Drama I. 

Scene: 

Daughter: 

Mother: 

(Value; 

Mother is in the living room cleaning while the daughter 
cleans a bedroom. 

(As she runs into the living room) Mom, let us throw this old 
perfume bottle away. There isn't a thing in it. It's just a 
dust collector. I'm tired of cleaning it every week. I 
could see some purpose in keeping it if it were pretty. But, 
in my opinion, the shape is awful and it hasn't any purpose.' 

I wouldn't begin to let you throw that bottle out. Why, your 
father gave me perfume in it before we were married. It is 
quite dear to me. I always thought it was rather beautiful. 
(With a dreamy look in her eyes) I guess you'll just have to 
put up with my sentimentality. 

Sentiment) 

Minute Drama II. 

Scene: Mr. Davis is in the living room lasting and reading the paper 
eifter a hard day's work. 

Wife: Dear, this may be the last evening you will be sitting in that 
old chair. Remember you said I could get some new furnishings? 
Well, I picked out a lovely chair down at Toble's for you dear. 
I'll be glad to get rid of that old one. Now, I'll move the 
couch here and— 

Husband: (interrupts) What did I hear—get rid of t\is chair? What is 
life coming to? A man can't even have a comfortable chair in 
his own home. We have had this chair for years, dear. I just 
can't see getting another one when this one is so comfortable. 

( Value: Comfort) 

Minute Drama III. 

Scene: A neighbor is visiting in the kitchen. 

Neighbor: Oh, I see you have put the washer and dryer in here. I can't 
understand why you put them in the kitchen. I always thought 
a person was supposed to do laundering in the basement. 

Sue: I thought about putting them in the basement—^but with the 
baby, I have to wash every other day. It is so much more 
convenient to have the washer and dryer in the kitchen. 

(Value: Convenience) 
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Minute Drama IV. 

Scene: Mother and daughter are having a discussion in the bedroom 
of daughter's new home. 

Mother: I Just can't see spending all that money for decoratiD.g this 
guest bedroom. Jfy gracious, it's pretty, and I'll bet it is 
comfortable. But, all that expense for a guest room seems a 
bit foolish to me. Looks like you would have wanted to spend 
that money on your own room. 

Daughter: Jack and I love having company. You can never tell when one 
of our friends or family is going to drop in. We enjoy having 
people, so we want to make their stay as happy and comfortable 
as possible. Just like when you and Dad drop in—we want to 
make you feel welcome. 

( Value: Hospitality) 

Minute Drama V. 

Scene: Mrs. Brown is showing her new drapery material to her friend. 

Friend: Rath, I guess I like the fabric. In fact, it is quite nice. 
The beige color is pret-ty. It goes with everything. And I 
understand that it will wear and wear. I read an article in 
one of the magazines explaining that the fabric will not be 
hard to clean. But, I still keep thinking of that lovely, 
lovely piece of silk material I saw downtown at Larson's. It 
would be just perfect for your room. Oh, the material really 
had that expensive feel about iti Rath, I'll bet you could take 
this material back and get the fabric at Larson's. Why don't 
you do that? I know you would rather have the silk. 

Rath: Jane, the expensive fabric would be nice. But, I'm very happy 
with what I bought. I would rather have this manmade fabric 
at a lower price than the silk. We need to spend the money on 
something else. I'm just trying to be economical. 

(Value: Economy) 

Minute Drama VI. 

Scene: Aunt Jane is being shown the house for the first time. 

Aunt Jane: Linda and Joan have separate rooms. Looks to me like it 
would be better if they shared a room. If the girls shared 
a room, there would be only one room to furnish. 

Mrs. Liston: I know it would be easier. However, you must understand 
that both Joan and Linda like to be alone sometimes. We 
think this is important. They need the privacy that comes 
from having their own rooms. 

(Value: Privacy) 



'mm mmmmmmmmmm •MlliHR wmm mmmmmm fmmmmm mm 

2T9 

Minute Drama VII. 

Scene; It is moving day. John is in the den while his wife is upstairs, 

John: Margaret, Margaret where did you put my rock collection? Yes, 
yes my rock collection. I want it in the den. This house 
won't seem like home without it. 

Margaret: John, I think it is in the box in the basement. Yes, in the 
basement by the washing machine. It has a green cord around 
it. It is marked "rock collection." I'll be glad for you to 
get it in the den too. Having your hobbies around us will 
make this new house seem like home. 

(Value: Special Interests) 

Minute Drama VIII. 

Scene: Helen and Mary are talking by the stairway of Mary's new home. 

Helen: Mary, you know if you would just take down this rail, the appear­
ance of the stairway would be much more pleasing. 

Mary: Helen, I think you are right but it would be very unsafe without 
the rail. I certainly want my home to be safe for my family. 

(Value: Safety) 

EXAMPLE II: 

COMMtmiCATING NON-VERBJttiLY 

Unit: Relationships at home, at school, and at work, 

(Note: This has been taught as a demonstration lesson with junior high 
school girls as the students. Slides were used to illustrate the various 
aspects of non-verbal communication. We have had the color slides con­
verted to 2" by 3" photographs. The photographs follow the lesson plan 
in the sequence in which they were used in the lesson. The quality is 
somewhat poor since the process used in duplicating the Illinois Teacher 
results in another conversion—from color to black and white. Neverthe­
less, we hope that the idea may be conveyed. Perhaps a teacher will wish 
to prepare her own slides or drawings using her own students as subjects. 
This lesson plan also makes use of the article "We Speak—In Silence," 
which appeared in the Illinois Teacher, Vol. IX, No. k. 

Objectives: 

1. Increased understanding of ways of communicating with others at home, 
at school, and at work. 

2. Some understanding of the concept of non-verbal communication. 

3. Some appreciation of the role of non-verbal communication in human 
relationships. 
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ACTIVITIES MD PROCEDURES CONTENT 

1. Our topic for this lesson is: 
Conmrunicating Non-verbally, 

2. Perhaps we should first make 
sure -we understand the meaning 
of the term, communication. 

Communication is the act of exchang­
ing thoughts, opinions, and feelings, 
It means making common to both 
parties involved the knowledge or 
quality conveyed, to impart what is 
known or felt to another. 

What are some of the ways in 
which we communicate with 
others ? 

Let us look at some of the 
ways in which people communi­
cate without words. 

Talking, writing letters, giving 
someone something we want her (him) 
to read; these are the verbal means 
of communication. 

a. Here we have a young woman 
who is going to a Job 
interview. 

Guide What feelings is she com-
Ques. 1 municating through her 

posture? 

Ques. Have you noticed people who 
1 conveyed certain feelings 

through the way they stood 
or walked? Tell us about 
them. 

5. Here is a young lady who is 
Ques. showing how some students sit 

1 in class. What does her posture 
say to you? 

Slide 1, Dejection, lack of confidence 

Slide 2, Pleasant anticipation, 
self-confidence 

Slide 3> Disinterested or very tired 

Here she is again, but this time Slide 4, Alert and interested 
her posture says to us that she 
is eager and interested. 

Ques. Have you noticed that your posture 
2 may reflect how you feel in a 

particular class? Did you notice 
any examples of posture communicat­
ing feelings in your afternoon 
classes? 

6. The next three slides show a 
teacher standing before her 
CLSrSS C 

Slide 5̂  Sense of authority 
Slide 6, "Closed up," feeling, 

distance, aloofness 
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Activities and Procedures Content 

Ques. What does she seem to be 
1 communicating in each case? 

Ques, We are not in cc ̂'.plete agree-
3 ment about what is communicated. 

Why do you suppose this is true? 

7. 

Ques. 
1 

Ques, 
3 

8. 

Here are two pictures of a 
pleasant couple enjoying each 
other's company. Then^ along 
comes someone they dislike. 
What happens? 

Let us suppose that the third 
person opened the door when she 
came into the room and let in a 
blast of cold air. Could we 
then conclude that the man and 
woman were necessarily rejecting 
the woman who joined them? 

iChus far, we have seen that 
people may communicate through 
posture and gestures. This 
next slide shows how touch may 
communicate a feeling—perhaps, 
in this case, reassurance and 
enc ouragement. 

Slide 'J, Permissiveness 

We may perceive things differently 
because of our different experi-
enr 3, interests, needs, and values. 

Slides 8-10, It looks as if the man 
and woman withdraw and wrap themselves 
up protectively when the third person 
joins them. 

The context in which communication 
occurs is a factor in interpreting 
its meaning. 

Slide il. Encouragement, reassurance 

9. Do dress and makeup tt̂  - any-
Ques. thing about us? 

Slide 12 

Of course, communication is a 
two-way process. We are com­
municating something of ourselves 
tlirough our dress and makeup but 
in receiving impressions, we arr 
also involved in the communica­
tion process. And how we "see" 
these two young women is a 
reflection of us. As we said 
earlier .•... We may perceive things differently 

because of our different experi­
ences, interests, needs, and values, 

10. Another way in which we com­
municate is through the use 
we make of time. 

Slide 13 
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Activities and Procedures Content 

Ques. Can you think of any examples 
2 you have seen of ways in which 

people communicated through 
their use of time? 

11. The use we make of space also 
conveys meanings. These two 
slid.-5 show North Merican 
conversational distance. We 
are comfortable talking when 
people are about as far apart 
as those in the two pictures. 

But, the South Merican is 
uncomfortable at that distance. 
He W8.nts to get closer. 

Ques. What feelings are conveyed to 
3 the No2rth Merican when people 

get very, very close to talk? 

Slides Ik and I5 

Slide 16 

They are either very fond of each 
other, or angry with each other.* 

n 

12. This last picture shows a 
charming young teacher with 
her husband, l̂itoough her 
interested expression and 
expressions of warm concern 
she conveys love and supports 

13. Let us take a thinking minute. 
What general conclusions can we 

Quese draw from our slides, from our 
k personal observations of people 

communicating non-verbally, and 
from our discussions this 
evening? 

Slide IT 

People communicate with each other 
both verbally and non-verbally. 

We communicate with others by means 
of posture, gestures, touch, dress 
and makeup, and use of time and 
space. 

Ques. 
k 

What difference does non-verbal 
communication make in our 
relationships with others? 

How we perceive what is communicated 
is a function of our experiences, 
needs, interests, and values. 

Context is a factor in interpreting 
the meaning of what is communicated. 

The way in which we communicate non-
verbally affects our relationships 
with others. 

1^. Our textbooks did not have any­
thing on non-verbal communication, 
so I wrote something on the 
subject and had it duplicated for 
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Activities and Procedures Content 

Lead, 
to 

Ques. 
5 

Lead. 
to 

Ques. 
6 

you. I did have a source of 
some authority for what I 
wrote: Hall's little book^ 
The Silent Language. 

Suppose you read this for tomorrow 
and we will check our conclusions 
and see whether they still seem 
sound. For tomorrow, also con­
sider how we might get these 
ideas we have developed here 
into our OTvn living. 

What difference will it make 
in your relationships with 
your family and friends now 
that you have these understand­
ings about non-verbal communi­
cations ? 

MEANS OF EVALUATION: Pencil-and-paper test calling for application of 
generalizations to problem situations. 

Informal comments of students regarding their applications of 
understandings about non-verbal communication to personal situations. 

Slide 1— 
dejection, lack of 
confidence 
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Slide 2 — 
pleasant anticipation, 
self-confidence 

(posed by Mildred Griggs) 

h Slide 3 — 
disinterested, 
or very tired 

Slide 4 — 
alert and interested 

(posed by Nancy Carlson) 
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Slide 5— 
sense of authoi^ty 

Slide 6— 
"cl.osed up" feeling, 
distance, aloofness 

Slide T— 
Permissiveness 

(posed by Rath Whitmarsh 
Midjaas) 
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Slides 8-10 
They -were enjoying each 
other's company; then 
they were joined by 
someone they dislike* 

(posed by Alice and Ben 
Cox and Elizabeth Simpson) 

Slide 11— 
encoiira^ment and 
reassurance 

(posed by Eva Moore and 
Mildred Griggs) 
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Slide 12— 
dress as a factor i n 
non-verbal connminication 

(posed by Alice Bnmner 
and Alice Cox) 

Slide 1 3 — 
Eva Moore checks lier 
watch—^use of time is 
a "way in wMch one 
comrmmlcates non-verbally 

Slide 1 4 ~ 
comfortable conversational 
distance for tiie North 
American 

(posed by Professor Lloyd 
Phipps and Cindy 5lirleŷ  
secretary and student) 
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Slide 15— 
comfortable conversational 
distance for the North 
American 

(posed by Professor Simpson 
and Ruth W. Mid jaas ) 

Slide 16— 
in some cultures, people 
like to get very close 
•when they talk 

(posed by Professor Phipps 
and Miss Turley) 

Slide 1 7 — 
expression of affection 
and support 

(posed by Frances and 
Lirauel Dokes) 
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Programed instruction materials in seven agricultural subject 
areas for ninth and 10th grade vocational agriculture students 
were developed by a teacher educator in consultation with subject 
matter specialists. The material was tested in 10 schools, revised, 
and pilot tested in 16 schools. Each of the seven units includes a 
statement of purpose, a pretest, a pcsttest, the program frames, 
information panel, and an answer sheet. The units are (1) animal 
nutrition, (2) feed characteristics, (3) vitamins, (H) minerals, 
(5) plant nutrition, (6) land judging, and (7) Future Farmers of 

intended as a supplemental instructional 
use in one-half hour blocks of time for a 
Teachers using the material should be 
utilization of programed materials, (JM) 

America, The material is 
aid. It was designed for 
total of 12 to 15 hours, 
familiar with the proper 
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(5) The author's experience with this programed instruction indicates the 

necessity of limiting student ei-posure to from 20-40 frames per class 

session. Good students should be allowed to read only—they need not, take 

time to write each answer. This material's impact or demand for it, will not be 

clear ̂ ntil some way to make it available in quantity is identified. 

V 
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PREFACE 

n 
This group of seven programs is the initial phase of a PROGEAMED INSTRUCTION 

DEVELOPMENT PROGRAM conducted under the auspices of the Vocational Technical Educa­
tion Research and Development Project at Washington State University in cooperation 
with the State Board for Vocational Education. 

i 
The purpose of this developmental program is to; l) develop a supply of up-to-

date programed instructional materials 2) establish channels for the early develop­
ment and adoption of instructional materials, including programed instruction and 
visual transparency masters to be used in logical systems of instruction. It is the 
fui'ther intent of the project to demonstrate the feasibility of utilizing programed 
instructional units in vocational agriculture. 

0 

I 

The author will coordinate a sixteen-hour workshop on the principles, construction 
and specific usefulness of programed instruction in the vocational agriculture curric­
ulum. This workshop is to be held July 25-29, I966, as part of the Washington State 
Vocational.Agriculture Teachers' Conference. This workshop group of approximately 
thirty teachers will identify felt needs for curriculum development and will begin to 
prepare instructional imits for these areas. The author will edit and pilot test 
this material following the conference. 

The group of programs herein are designed to complement present vocational agri­
culture curriculum. This material has gone through one pilot test and refinement. 
The vocational teachers within the "Workshop" will cooperate in a final pilot test. 
Pre-tests, post-tests, and answer sheets will be returned to the author for scoring, 
evaluation of the success in meeting stated objectives and for final editing of the 
programed material. 

T| 

o j 

The foregoing procedure is intended to introduce programmed instructional materials 
to the vocational ag"̂ iculture teachers in a useable form, develop basic programed 
instruction development skills and to identify and orient cooperating pilot testing 
schools for the programed instructional materials included herein. 

i I 
i 

^ 

f 't 
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INTRODUCTION 

Programed instruction will not replace the vocational agriculture teacher, nor 
will it substitute by itself for a logically develoY)ed system o^ instruction. A 
system of instruction will employ the best instructional materials available, inclujd-
ing texts, references, visuals, models, specimens and programed instructional 
materials. 

Programed instruction does have a good future, according to the litera.ture. Some 
of the merits claimed are that programs may be effective for use -with the slow 
learner and programs may be used as a supplement for thj: gifted child. The same pro­
gram may be effective for different grades at different ages. More specific to the 
programs included herein is the fact that knowledge can be gained by the student via 
programed material. 

A textbook is written to provide a student with an avenue from, start to finish in 
his study of a new subject. A "programed text*' is written more specifically to a 
level of reading ability and is more explicit about the steps along the road. Each 
step is a numbered "unit" called a "frame," and care is taken to make sure that each 
step follows logically from the steps that have preceded it. 

Some part of most frames is purposely left Incomplete so that the 
supply the missing words from the knowledge he has recently acquired, 
words are the "answers" which the student is asked to write dci-m. 

student can. 
These missing 

With this description of programed texts in mind, programed instruction advocates 
claim the following characteristics to be true: 

1. Students move at their own speed. 

2. Active participation on the part of the student is required, 
part of the frame requires a student response. 

At least 

k. 

The subject matter is divided into small units called frames and small 
steps in learning result as the program moves from the simpJ.e to the 
complex. This is done in a careful sequence. 

The student is provided immediate feedback reinforcement becavse the 
student is right a high per cent of the time. He is regarded or 
reinforced. 

5» Revisions are based on stiident responses. 

6. Programs are more carefully aimed at a particiilar ability level of 
student based on experimentation, not on opinion. This programed unit 
is designed for use by pilot schools as a part of the evaluation for 
final editing. 

Your cooperation in supplying answer sheets, pre-tests, post-tests and written 
comments to the author will be appreciated. 
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PURPOSE 

This is a prograimned instruction unit titled "Animal Nutrition." This program is 
designed to introduce high school vocational agriculture students to a study of "live­
stock Nutrition." This unit should be followed by "Feed Characteristics," "Vitamins," 
and "Minerals" programs in that order. 

This program includes the following knowledges: 

1. Chemical comi>osition of plants and animals. 

2. The animal nutritional requirements for maintenance, growth, fattening, 
production and reproduction. 

3. Chemical composition of carbohydrates. 

h. Feeds that supply carbohydrates. 

5. Ijoportance of proteins. 

6. Amino Acids. 

?• Protein concentrates. 

8. Importance of fats as an energy feed. 

9. Function of minerals. 

10. lî mction of vitamins. 

11 \ 

U . ^at a feed ration is and what a balanced ration is. 

12. IJnportanee of nutrition to fertility of livestock. 

13. Sfflne examples of pi-aetieal "rales of thumb" for feeding different classes of 
livestock. 

ih. Economics of feed substitution within balanced rations. 

15. 55ie Pearson Square Ifethod of finding the parqportion or percentage of two (or 
more) feeds which, idien mixed together, will furnish a desired per cent pro­
tein. 



PBE-TEST 

KUTREPIOK 

UNDERLINE THE CORRECT ANSWER. 

Inline 

1. Animals require nu t r i en t s t o sustsdn l i f e with no l o s s oir gain of w e i ^ t . This 
i s ca l led 

2. 

a . 
h . 
c . 
d . 

a . 
b . 
c . 
c:. 

growth 
fa t tening 
mRlntenance 
prt)duction 

are 

bfi-nerals 
Carbohydrates 
Proteins 
Fats 

are the chief sources of heat and energy for 

3- The nutrients to provide milk aiMl wool are called the requirement for 

a. reproduction 
b. fattening 
c. gitJwth 
d. production 

h^ include starches, sugars, and cellulose. 

a. Carbohydarates 
b. Fats 
c. Proteins 
d. J&nerals 

5» Feeds that are high in _ 

a. protein 
b. fats 
c. carbohydrates 
d. minerals 

6. !Hie kind and quality of 

a. fats 
b. proteins 
c. minerals 
d. carbohydrates 

include corn^ oats, barley, and wheat middlings. 

are fully as iniportant as the amounts 

7. are the high energy COII$>OU3KIS of feeds. 

a. Proteins 
b. Minerals 
c. Calcium 
d. Carbohydrates 



Name 

8. 

9. 

10. 

cL 0 

b. 
c. 
d. 
e. 

Gold 
Platinum 
Sodium 
Manganese 
Silver 

Fats supply 

a. 
b. 
c. 
d. 

2.25 
2.50 
2.75 
2.00 

are essential minerals for feeding livestock, (choose two) 

times as much heat energy as do carbohydrates, 

requirements vary according to what is created for "sale" by the animal 
(milk, wool, meat, eggs, etc.). 

a. Ifelntenance 
b. Production 
c. Reproduction 
d. Growth 

11. A(n) 
2^-hour period. 

is the amount of feed nutrients in the proper proportion for a 

a. ration 
b. balanced ration 
c. adequate supply 
d. increment 

12. are common protein supplement feeds. (Choose two.) 

a. Barley 
b. Oats 
c. Cottonseed meal 
d. Bone meal 
e. Soybean oil meal 
f. Com 

13. To reduce gain of bred sows or gilts, feed moire and less 

a. 
b. 
c. 
d. 
e. 

roughage 
vitamins 
protein 
grain 
minerals 



Name 

ii 

h 

Ik, 

a. 
b. 
c. 
d. 

Corn 10 

Soybean kO 
meal 

10 parts corn 
70 parts com 
10 parts soybean oil meal 
20 parts soybean oil meal 

parts of com 

(Fill in 
the blanks) 

parts of soybean 
oil meal 

(underline jwo) 
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lUFORMATION PANEL 

Hiis is a programed instruction unit for "animal nutrition." You will find it 
relatively easy to answer the questions in each "frame." This method of instruction 
will aid you to master the objectives listed if you apply yourself to the material. 

You are provided with a program and a combination answer sheet and mask to cover 
the answers. 

1. Place the mask (answer sheet) over the answer in a way that exposes one ques­
tion (frame) at a time. 

E 

2. Write your answer on the answer sheet. 

3. Move the answer sheet down to expose the next fâ ame and answer to the previous 
frame. 

4. Should your answer be wrong, write the correct answer above or along side—do 
not erase your incorrect answer. 

[U 

r 

I. 
I] 
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Animal Nutrition 

If you have not read, 
the information 
panel, do so now, 
then proceed to 
frame 1. 

Name_ 

1. 13. 

7 

Cut on broken lines. 

26. 

2. 

3. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

3J2. 

14. 

15. 

l6. 

17. 

18. 

19. 

20. 

21c 

22. 

23. 

24. 

25. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

3^. 

35. 
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Nutrition, Continued 

Wame_ 

36. 

37. 

38. 

39. 

40. 

kl. 

h2. 

^3. 

hk. 

45. 

46. 

47. — 

48. __ 

49. __ 

8 

t o 

t o 

t o 

Cut on "broken l ines . 

51. 

52. 

53. 

54. 

55-

56. 

57. 

58. 

59-

6o. 

50. 
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water 
carbohydrates 
(organic matter) 

ash 

3A 

(1) water 
(2) carbohydrates 
(3) mineral matter 

or ash 

carbohydrates 

maintain 

1. Plants and animals are composed of (l) water, (2) organic 
matter, and (3) mineral matter or ash. Organic matter is 
composed of carbon united with hydrogen and oxygen and, in 
some cases, nitrogen and other chemical elememis. Mineral 
matter is neither animal nor vegetable; it is an inorganic 
homogeneous substance. 

Plants and animals are composed of , 
, and 

I 

2. Carbohydrates make up about three-fourths of all the dry 
matter in plants, and they are the chief source of energy and 
heat for animals. Carbohydrates are composed of carbon, 
hydrogen, and oxygen. 

Carbohydrates form about of all dry matter 
in plants. 

3. Plants and animals are composed of (l) , 

(2) , and (3) 

h. Animal nutritional requirements are most conveniently spoken 
of as requirements for maintenance, growth, fattening, 
production, and reproduction. 

are the chief source of heat and energy for 
animals. 

5. To sustain life with no loss or gain of weight requires 
sufficient feed to ra the animal 
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growth 

fattening 

production 

reproduction 

maintenance 
growth 
production 
fattening 
reproduction 

6. In addition to a maintenance ration, an animal requires 
additional feed bo put on weight and increase in muscle and 
bone. 

This is called a requirement. 

7- Increased fat deposition is obtained by satisfying a 
requirement for 

8. The nutrient;} to provide milk and wool are callc-d the­
re qui rements for 

i 

9- The required feed nutrients needed for an animal to produce 
young are called requirements for 

10. The nutrient requirements are classified by the functions of 
» » » 

, and 
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If;. 

in 

no 

nutrient 

carbohydrate s 
proteins 
fats 
minerals 
vitamins 

carbohydrates 

carbohydrates 

11. A nutrient is any compound or group of compounds having 
similar chemical composition that ^ids in the support of 
life. 

Is beet pulp a nutrient? 

12. A conrpound or group of compounds having similar chemical 
composition that aids in the support of life is called a 

• 

13. The different groups of nutrients are carbohydrates, 
proteins, fats, minerals, and vitamins. 

Copy these. 

l4. Carbohydrates are the starches, cellulose, and sugars. 

make up 3 A of all dry matter of plants. 

15* Feeds high in carbohydrates are the grains and their by­
products such as corn, oats, barley, wheat middlings, and 
wheat bran, and the fiber portions of roughages. These 
grains and their by-products are high in 
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12 

carbohydrate s 
fats 
minerals 
vitamins 
proteins 

protein 

protein 

amino acids 

fats 

' — — • — — — • — • — ' 

16. The different groups of nutrients are , 

, , , and 

• 

17. Proteins are compounds made up of amino acids. Proteins are 
particularly irapoiiiant nutrients needed for growth. 
Compounds made up of amino acids and important for growth 
are 

The kind and quality of protein is fully as important as the 
amoimt. 

18. The common protein supplements are soybean meal, cottonseed 
meal, linseed meal, tankage, meat and bone sciTaps, fishmeal 
and dried skimmilk. All common feeds contain some 

but not to the extent that those listed 
here do. 

19- Protein are very complex substances, made up of 2k or more 
different amino acids. In the digestion of food the 
proteins are split into these amino acids which are absorbed 
from the digestive system and enter the blood streams. 

are the component parts 
of protein. 

20. Fats in the forms of esters of fatty acids and glycerol are 
the high-energy compounds of feeds. They are also the 
carriers of many of the vitamins present in feeds. 

are the high-energy compoimds of feeds. 
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t 

I 

l i 

l i 

blood stream 

minerals 

proteins 

amino acids 

protein 
growth 
maintenance 
reproduction 

21. Minerals are the major elements of bones and teeth and a 
vital part of main tissues, organs, and the body's enzynie 
system, as well as the soft tissues and the fluids of the 
body. 

The amino acids are absorbed by the animal body through the 

• 

22. Calciiam, phosphorus, sodiiam, chlorine, potassiiom, sulfur, 
magnesium, iron, iodine, copper, cobalt, zinc, manganese, 
molybdenumJ florine, and arsenic are that 
are essential for, or affect in some way, livestock 
feeding. 

23• are made up of amino acids and are 
furnished in adequate supplemental forms in soybean meal 
and fishmeal. 

2k. Proteins are made up of 
and are particularly important to meet the growth 
requirements. 

25. Young animals require to meet 
requirements. 

Mature cattle need nutrients to maintain the same weight. 

This is a requirement. Bred cattle require 
an additional requirement. 
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growth 
maintenance 
production 

carbohydrates 

fats 

organic 

green forage crops 

26. A fattening ration must satisfy g , 

, and requirements. 

27. C includes starches, sugars, and cellulose. 

28. supply 2.25 times as much energy as carbo­
hydrates. Fats aid in absorption from food of Vitamin A 
and may help in the absorption of calcium. 

29. Vitamins are trace organic nutrients. Essential vitamins to 
livestock feeding are: A, D, E, K, Thiamin or Bi, niacin 
or nicotinic acid, Bx2> -̂̂ î" C or ascorbic acid, choline 
pyridoxin, biotin, and folic acid. 

Vitamins are trace nutrients. 

30. One of the most important facts in livestock production is 
that all green forage crops are rich in most of the vitamins 
required by farm animals. The only exception seems to be 
Vitamin D and Vitamin 'S>-]^2' 

Vitarflin D and Vitamin B-)p are not supplied by 
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Vitamins 

maintenance 
grô rth 
fattening 
production 
reproduction 

proteins 
minerals 
c arbohydrate s 
fats 
vitamins 

oxygen 
water 

maintenance 

31. Water and oxygen provided inadequately, or inconveniently, 
may affect the performance of livestock. 

are trace organic nutrients and must be 
considered in the balancing of rations. 

32. The nutrient requirements are classified by functions as 

» » ... » 

, and 

33• The different groups of nutrients are , 

» » __,» 

and 

34. and are essential for 

successful performance of livestock but are not expensive 

to provide in most cases. 

35• The body can be kept at a constant weight and temperature 
when carrying on only such activities as digestion, heart­
beat, and breathing by providing a ration. 

The energy-producing nutrients (carbohydrates and fats) 
along with small amounts of protein, minerals, and vitamins 
fulfill this requirement. 
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P 

proteins 
minerals 
vitamins 
water 

carbohydrates 
fats 

false 

calcium 
phosphorus 

36. Animals need proteins, minerals, vitamins, and water for 
growth, so feeds that are relatively high in these nutrients 
should be fed. A young growing animal suffers sooner and 
much more seriously from nutritive deficiencies than does a 
mature animal. 

Animals need , , 

, and for growth. 

Proteins are most commonly limiting in a growth ration. 

37• Carbohydrates and fats are required for fattening. Little 
or no protein is necessary, but any extra protein in the 
ration that is not used otherwise can be used by the body 
for fattening. Proteins are generally more expensive, how­
ever, than carbohydrates and fats. 

and are more economical 
for fattening purposes than the protein feeds. The purpose 
of fattening is to cause "marbling" in the lean meat 
(deposition of fat in the lean meat) and a covering of fat 
over the carcass. 

38. The nutrients that are needed for production vary according 
to the type of production. Milk is high in calcium, protein, 
and phosphorus, and feeds for milk cows should be high in 
these elements. 

All production requirements are the same. True or false? 

39' Eggs are rich in protein, fats, minerals, vitamins, and 
water. Feeds high in these nutrients need to be fed to 
laying hens. 

kO. Milk production requires feeds high in the minerals 

and 
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nutrition 1 

vitamins 

2k 

balanced 

2 
3 
1 

4l. The fertility of breeding stock is dependent on adequate 
nutrition levels. Fmall and weak litters of swine and 
poor hatchability in poultry result from inadequate rations. 

Flushing of swine and sheep are two examples of the 
importance of adequate to fertility of 
breeding stock. 

k2. Breeding herds or flocks should be provided a liberal supply 
of protein, minerals, and vitamins. 

Liberal supplies of proteins, minerals and 
are necessary to maintain high fertility. 

43. A ration is the amount of feed allowed an animal during a 
24-hour day. If a ration contains all the nutrients in 
proportion and amounts necessary for proper nourishment, 
the ration is said to be balanced. 

A ration is the amount of feed allowed an animal during a 
-hour period. 

kk. A good ration in addition to containing nutrients in the 
proper amounts should (l) be as economical as possible, 
(2) not be harmful to the animal, (3) should be palatable, 
and (k) be in the proper proportion. 

A ration that agrees with the above requirements is said to 

be a b ration. 

45• The following are some practical "rules of thumb" for feed­
ing livestock. For beef cattle maintenance, feed approxi­
mately 2 lbs. of air dry roughage for every 100 lbs. of 
liveweight. If silage is used, then substitute 3 lbs. of 
silage for 1 lb. of air dry roughage. Protein and mineral 
supplements may have to be added to the hay or silage 
rations. 

A rule of thumb ration of roughage for beef cattle would be 
lbs. per 100 lbs. of liveweight. If silage is 

used, substitute lbs. of silage for each 
lbs. of air dry roughage. 
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3 
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ii-6. For beef cattle fattening, feed approximately 3A "to 1 1^* 
of air dry roughage and 2 lbs. of concentrate per 100 lbs. 
liveweight to cattle on full feed. 

The ratio of roughage to concentrate is to 

^T* For dairy cattle feed 2 lbs. of air dry roughage per 100 
lbs. of liveweight and concentrate as follows: 

Jersey and Guernsey, feed 1 lb. concentrate for every 3 Ihs. 
milk produced. 

Holstein, Brown Swiss, and Ayrshires, feed 1 lb. concentrate 
for every h lbs. of milk produced. 

48. Jersey and Guernsey cattle require a ratio of concentrate 
to milk of to 

49» Holstein, Brown Swiss, and Ayrshire cattle require a ratio 
of grain to milk of to 

50. For sheep maintenance, feed 3 l^s. roughage per 100 lbs. 
liveweight and supplement with proteins and minerals if 
needed. 

Ratio of roughage to 100 lbs. liveweight is lbs. 
per 100 lbs. liveweight. 
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1 1/2 
2 
100 

concentrate 
barley 

12 
15 

roughage 
oats 
corn or barley 

51. For sheep fattening feed 1 1/2 lbs. roughage and 2 lbs. of 
concentrate per 100 lbs. liveweight. 

Ratio to to 

52. For bred sows and gilts. 
If self feeding, provide enough ground roughage to furnish 
12-15^ fiber. Approximately 1/3 roughage, such as ground 
legume hay or corn cobs; 1/3 oats; and 1/3 corn supplemented 
(barley may be substituted for corn) with protein, minerals, 
and vitamins will be satisfactory. Control the gain in 
weight by changing the proportion of roughage to concentrate. 
More concentrate results in more gain and vice versa. 

53. To reduce gain, reduce and increase 

proporti onately. 

54. If self feeding sows and gilts, feed enough roughage to 

provide to ^ of fiber. 

55' Bred sows and gilts should be fed I/3 » 

1/3 , and 1/3 with proper 
supplements. 
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56. The Pearson Square Method of balancing rations is used to simplify and systema­
tize the procedure. 

To find the proportion or percentages of two feeds which, when mixed together, 
vill furnish the desired percent of protein (or any other nutrient), use the 
square as follows: 

Calculate the amount of corn (lO^ crude protein) and soybean oil meal (50^ 
crude protein) that will be needed to furnish 10 lbs. of a mixture containing 
20'fo crude protein. 

1. Draw a square with line connecting opposite corners. 

2. In the center of the square, enter the crude protein percentage desired in 
the mixture. 

3. At the left-hand corners of the square, write the materials mixed together 
and their cirude-protein content. 

Corn 

Soybean meal 

10 

50 

k. Subtract along the diagonals, the smaller from the larger, and place the 
difference at the opposite end of the diagonals. Thus 20 minus 10 is 10, 
and 50 minus 20 is 30. 

Corn 

Soybean meal 

The 30 then becomes the parts of corn required in the ration and the 10, the 
parts of soybean meal. 

Corn 

Soybean meal 

10 

50 
20 

30 

10 
5o total parts 

To find the percentage of each feed in the desired mixture, divide the 
parts of each by the total parts. 

Corn 

Soybean meal 

30 •* ifO X 100 = 75^ 

10 -f 40 X 100 = 25^ 

Since we want 10 lbs. of the mixture, mix (l lb. x 75^) 7.5 lt»s. of corn 
with (10 lbs. X 25^) 2.5 lbs. of soybean meal. 
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Calculate, using the Pearson Square, the amoimt of barley (8^ crude protein) 
and soybean oil meal (50*̂  crude protein) that will be needed to furnish 100 lbs. 
of a mixture containing l6^ crude protein. 

Barley 

Soybean oil meal 

32 •} ̂ 2 = 76 parts or 16% barley 

10 4 42 
10 
52 total parts 

2k parts or 2k'fo soy­
bean oil meal 

The 100 lb. mixture should be made up of 76 lbs. of barley and 2k lbs. of 
soybean oil meal. 

58. Calculate, using the Pearson Square, the amount of barley (9^ protein) and 
cottonseed cake (42^ crude protein) that will be needed to furnish 100 lbs. 
of a mixture containing 12^ crude protein. 

Barley 

Cottonseed cake 

30 -t 33 = 90.9 parts or 9O.9/0 
barley 

3 •* 33 = 9.1 parts or 9.1^ 
3 cottonseed cake 
33 total parts 

The 100 lb. mixture should be made up of 9O.9 lbs. of barley and 9.I lbs. 
of cottonseed cake. 

59' Suppose you plan to use 20̂ ^ wheat at 10.5^ protein, 40^ barley at 9fo protein 
and 405̂  mill run at 13^ protein. You will supplement this grain ration with 
a 38^ protein supplement. You require a l4^ mix. Solve using the Pearson 
Square for 100 lbs. of feed. 
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Wheat = .105 x 20 = 2.10 Barley = .09 x kO = 3.6O Mill run = .13 x 4o = 5-20 

2.1 + 3.6 + 5»2 = 10.9^ protein in the mixture of wheat, barley, and mill run at the 
percentages given. 

mix 

supplement 

10.9 

38.0 

Ik 

2̂1-.0 2k s 27.1 = 88.6 parts or 88.6^ 
"mix" 

3.1 -i 27.1 = 11.4 parts or 11.4^ 
3»1 protein supple-

27.1 total parts ment 

The 100 lb. mixture should be made up of 88.6 lbs. of mixed grain and 11.4 lbs. of 
cottonseed cake. 

Sufficient 
nutrients in a 
24-hour period in 
proportion to 
requirements of 
the animal. 

60. The key to profitable livestock feeding is to feed a 
balanced ration-

Define such a ration. 
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POST-TEST 

NUTRITION 

UNDERLINE THE CORRECT ANSWER. 

1. Animals require nutrients to sustain life with no loss or gain of weight. This 
is called n 

n 
LI 

fi 
LI 
1 

a. 
b. 
c. 
d. 

2. 

a. 
b. 
c. 
d. 

growth 
fattening 
maintenance 
production 

are 

Minerals 
Carbohydrates 
Proteins 
Fats 

are the chief sources of heat and energy for animals 

3. The nutrients to provide milk and wool are called the requirement for 

a. reproduction 
b. fattening 
c. growth 
d. production 

k. include starches, sugars, and cellulose. 

a. Carbohydrate s 
b. Fats 
c. Proteins 
d. Minerals 

5* Feeds that are high in 

a. protein 
b. fats 
c. carbohydrates 
d. minerals 

6. The kind and quality of 

a. fats 
b. proteins 
c. minerals 
d. carbohydrate s 

include corn, oats, barley, and wheat middlings. 

are fully as important as the amounts. 

are the high energy compounds of feeds. 

a. Proteins 
b. Minerals 
c. Calcium 
d. Carbohydrate s 
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2k Name 

If' 
8. 

a. 
b. 
c. 
d. 
e. 

Gold 
Platinum 
Sodium 
Manganese 
Silver 

9* Fats supply 

a. 
b. 
c. 
d. 

2.25 
2.50 
2.75 
2.00 

are essential minerals for feeding livestock, (choose two) 

times as much heat energy as do carbohydrates 

10. ^ requirements vary according to what is created for "sale" by the animal 
(milk, wool, meat, eggs, etc.). 

a. Maintenance 
b. Production 
c. Reproduction 
d. Growth 

H 
U . A(n) 

2^-hour period. 
is the amount of feed nutrients in the proper proportion for a 

a. ration 
b. balanced ration 
c. adequate supply 
d. increment 

12. are common protein supplement feeds. (Choose two.) 

a. Barley 
b. Oats 
c. Cottonseed meal 
d. Bone meal 
e. Soybean oil meal 
f. Com 

13• To reduce gain of bred, sows or gilts, feed more and less 

a. 
b. 
c. 
d. 
e. 

roughage 
vitamins 
protein 
grain 
minerals 
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Ik. 
Corn 10 

Soybean kO 
meal 

a. 10 parts corn 
b. 70 parts corn 
c. 10 parts soybean oil meal 
d. 20 parts soybean oil meal 

parts of corn 

(Fill in 
the blanks) 

parts of soybean 
oil meal 

(underline two) 

i 

L 



F^-? ? I '^''*^^n(9fPTV9n^v*9V9ffl«vniH<iP«iii^i>i^>-^iijinuwiu*«jiilN>J>'l-li*ii'>'U*'«'wvv^'-H^ ''- "t^^WJPTIf^Z'i'' 

26 

FEED CHARACTERISTICS 



mm. '^^^^ShVr^H^ mmmmmrnKMummm mmmm 
m'LK9Vjy^'i'i 

2? 

PURPOSE 

This programmed instruction unit titled "Feed Characteristics" is designed to 
provide an introduction to "Livestock Nutrition." This instrument includes the 
following knowledges: 

1. Classification of feeds into: 

a. total digestible nutrients 

b. net energy 

c. concentrates 

d. protein supplements (animal and plant) 

e. roughages 

f. legumes and non-legumes forage quality. 

2. Energy value as a measure of feeding value. 

3. Maintenance and production-feed requirements. 

4. The importance of forage testing as an economic tool 
for efficient feeding of livestock. 

5. The method of matching forage-test information with grain requirements for 
dairy cattle. 
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28 Name 

PRE-TEST 

FEED CHARACTERISTICS 

Underline the correct answer(s). 

1. Livestock feeds are generally classified according tc the amount of 
they provide. 

a. nutrients not fat 
b. total digestible nutrients 
c. net energy available 
d. availability 
e. color 

Feeds that contain relatively large amounts of 
roughages. 

are called 

a. 
b. 
c. 
d. 
e. 

protein 
lignin 
fiber 
minerals 
ash 

Feeds that contain relatively small amounts of 
concentrates. 

are called 

a. protein 
b. carbohydrates 
c. minerals 
d. fiber 

k. are feeds that have a comparatively high digestibility. 

a. Concentrates 
b. Roughages 
c. Protein 
d. Total digestible nutrients 

5. are feeds that have a comparatively low digestibility. 

a. Coneentrate s 
b. Carbohydrates 
c. Roughages 
d. Protein 

i 

6. Protein supplements contain or more per cent protein. 

a. 
b. 
c. 
d. 
e. 

10 
15 
20 
30 
ko 



IW^^^^^W^^^^IPIP^^^^W 

29 

7. Tankage is classified as a 

a. concentrate 
b. protein supplement 
c. low fiber food 
d. feed additive 

8. Protein supplements originate from or 

a. animal 
b. fibrous 
c. plant 
d. cereal 

9. Fish meal is a 

a. plant derivitive protein supplement 
b. animal derivitive protein supplement 
c. little used protein supplement 
d. unpalatable feed 

10. The derivitive proteins are the best quality proteins of the 
common protein supplements. 

a. plant 
b. mineral 
c. vegetable 
d. animal 
e. enzyme 

11. The small grains are 

a. roughages 
b. concentrates 
c. low energy feeds 
d. protein supplements 

12. Feeds depending upon such things as variety, soil fertility. 
where grown, methods of harvesting, stage of maturity, and length of time in 
storage. 

a. vary 
b. do not vary 
c. vary but do so in no particular order 

13. The determines to some extent the quality of the feed. 

a. manufacturing process 
b. distribution methods 
c. price 
d. quantity 
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Ik, losses occur through chewing, digesting, assimilation of feed. 
and losses through undigested material in the feeds. 

I . 

a. Protein 
b. Energy 
c. Mineral 
d. Time 
e. Amino acid 

15. It is to have the farmer obtain a chemical analysis of his home 
grown feeds. 

a. of little importance 
b. important 
c. of no economic value 
d. a and c 

16. Net energy values of feed are commonly expressed as 

8. calories 
b. pounds 
c. therms 
d. ounces 

l\ : 

v< \ 

17. The represents the amount of energy available for productive 
purposes, such as growth. 

a. total digestible energy 
b. energy value 
c. real income value 
d. net energy value 

18. For purposes of balancing rations we must know and 

19-

20, 

a. the nutrient content of the feed 
b. the nutrient requirements of the animal 
c. the type of feeding system used 
d. the preferences of the owner 
e. the cost of the feeds. 

is only partially digestible (75-85^) 

a. Digestible protein 
b. A mineral 
c. A carbohydrate 
d. Crude protein 

Net energy requirements are broken down into requirements for 
and 

a. growth 
b. maintenance 
c. production 
d. therms 
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21. Net energy values of feed for 
energy values of feed for maintenance 

a. reproduction 
b. production 
c. neither a nor b 

22. Livestock require about 

are generally higher than net 

times as much energy as protein. 

a. 3 
b. k 
c. 5 
d. 7 
e. 12 

23. NEp stands for 

a. net energy potential 
b. net energy for production 
c. net energy power 
d. net energy 

24. The value of a feed 
increases. 

e'' ligestibility decreases and crude fiber 

a. increases 
b. decreases 
c. stays the same 

25. Ruminant stomached animals are fed protein feeds because the 
higher quality animal derivitive proteins are unnecessary and, generally, more 
expensive. 

26. The single most important step in forage testing is . 

a. accurate size samples 
b. a proportional sample 
c. a large sample 
d. none of the above 

27. Home grown grain is 
hay. 

a. probably 
b. probably not 
c. never 

28. Roughages are divided into 

the blanks.) 

adequate when feeding I3 per cent protein 

and non (Fill in 

are higher in protein than 
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INFORMATION PANEL 

This is a programed instruction unit for "Feed Characteristics." You will find it 
relatively easy to answer the questions in each "frame." This method of instruction 
will aid you to master the 4>bjectives listed if you apply yourself to the material. 

Ci 

You are provided with a progra<a and 3, combination answer sheet and mask to cover 
the answers. 

1. Place the mask (answer sheet) over the answer in a way that exposes one ques­
tion (frame) at a time. 

2. Write your answer on the answer sheet. 

3. Move the answer sheet down to expose the next frame and answer to the previous 
frame. 

4. Shoiild your answer be wrong, write the correct answer above or along side— 
do not erase your incorrect answer. 



IHIiliilll wimmim mm HP Mpnaaii^^in' 

Feed 
Characteristics 

If you have not 
read the informa­
tion panel, do so 
p.ow, then proceed 
to frame 1. 
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1. — 

2. 

3. 

h. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

llf. 

15. — 

16. 

17. — 

18. 

19. 

20. 

21. 

22. 

3^. 

23. ™ 

2k, 

25. — 

26. — 

27. 

28. — 

29. 

30. — 

31. — 

32. — 

33. F _ 

g 

35. 

36. 

37. -

38. -

39. d 

42. 

i^3. 

If If. 

If 6. 

47. 

48. 

49. 

50. 

f_ 

E. 

ifO. __ 

ifl. f 

51. -

52. _ 

53. -
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•: 

Wame^ 

55. 

56. 

57. 

58. 

1. 2. 3̂. k. 59-

.5. 6. 7̂. 60. See frames 48, 49. 
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Roughages 

fiber 

grains 

concentrate 

1. Livestock feeds are generally classified according to the 
amount of total digestible nutrients they provide, or ac­
cording to the amount of specific nutrients they furnish 
in the ration. 

2. Feeds that contain relatively large amounts of fiber or non-
digestible material are called roughages. 

contain large amounts of fiber. 

3. Concentrates are feeds that have a comparatively high 
digestibility, and are high energy goods. 

They are relatively low in 

They include all grains and many by-products of grains and 
animals, such as wheat middlings, tankage, and soybean oil 
meal. 

4. Concentrates include all such as wheat, 
com, oats, and barley. 

5. Tankage is a protein supplement as is soybean oil meal 
because it has 20 per cent or more protein. 

Oats is a 
? 
> 

1 
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concentrates 

20 

Animal 

vegetable or 
plant 

animal 

animal 

o. Protein concentrates may be classified as a subdivision of 
concentrates. They contain 20 or more per cent protein. 

have a comparatively high digestibility. 

7. Protein concentrates contain or more per 

cent protein. 

8. Protein concentrates are derived froia either animal or 
vegetable substances. Proteins derived from animal or 
animal by-products are high quality protein feeds valuable 
for poultiy and swine. They are more expensive than plant 
proteins. 

proteins are high quality proteins. 

9- Vegetable or plant proteins are found in the by-products of 
plants. 

Soybean oil meal, linseed oil meal, cottonseed meal, and 
peanut oil meal are protein concentrates. 

Tankage, meat scraps and fish meal are 
protein concentrates. 

10..The ruminant-stomached livestock are fed vegetable proteins 
because proteins are more expensive and are 
not essential feed stuffs for ruminant animals. They 
synthesize their own protein "quality proteins" whereas swine 
and poultry cannot. 
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protein 

grains or high 
energy feeds 

non-legume 

Grains 

11. Cottonseed oil meal, soybean oil meal, and linseed oil meal 
have in excess of 20 per cent protein and are classified as 

supplements. 

12. The grains are the best source of energy for the common 
feed stuffs and they have the best fattening value. 

Corn and oats are examples of 

13. Roughages are divided into legume and non-legiome. Legumes 
are plants that have the ability to use nitrogen which they 
take from the air. 

Legumes are higher in protein than are 
roughages. 

lk» Grains and roughages vary considerably in nutrient values 
depending upon variety, stage of maturity, soil fertility 
where grown, methods of harvesting, and length of time in 
storage. 

and roughages vary considerably in nutrient 
value. 

15. The manufacturing process determines to some exteno the 
values of feeds. Therefore, average composition of various 
feeds is often used when planning livestock rations. This 
is true regarding grains, but forage testing is done 
chemically and will be discussed later in this program. 
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important 

less than 

energy 

net energy 

16. It is (important, unimportant) for the farmer feeding home 
grown feeds to have a chemical analysis made of his feed 
because of the variability of these feeds. 

17. The energy value of a feed is a very good criteria of its 
feeding value. Energy losses occur through undigested 
material in the feeds, energy losses in the urea, energy 
lost (in small amounts) in the combustible gases, and 
energy lost in the various processes of chewing, digesting, 
and assimilating food. 

18. The animal can be likened to an automobile. G3iere is (less 
than, nearly perfect) efficiency in utilization of the 
"fuel." 

19. An additional energy loss is through the heat increment 
produced in the body following and because of the consump­
tion of the food. These losses are higher in feeds that 
are high in fiber. 

Fiber content has an effect on losses. 

20. The net energy value of a feed is the amount of energy left 
after deducting the losses previously mentioned. 

The value represents the 
real value of the feed for productive purposes such as 
growth, production of body fat, milk or wool or performance 
of work. 
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therm 

1,000 
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T.D.N. 
Net energy 

21. The net energy values of feeds are commonly expressed as 
therms in this country. A therm (unit for measuring heat) 
is the amount of heat required to raise the temperature of 
1,000 lbs. of water about k^ Fahrenheit. 

The unit for measuring heat is the 

22. In human nutrition the calorie is used as the imit for 
measuring heat. One therm is 1,000 Calories or 1,000,000 
£mall £alories. 

A therm is the amount of heat required to raise the 
temperature of lbs. of water about 4° 
Fahrenheit. 

23. Net energy values and total digestible nutrients (T.D.N.) 
values are available information for balancing rations. 
Net energy values are generally the most useful. T.D.N, 
values are most accurate for some particular purposes. 

2k, Two of the categories of information, other than protein, 
available for ration balancing are and 

values. 

25. For purposes of balancing rations, we must know (l) the 
nutrient requirement of the animal, and (2) the nutrient 
content of the feed. 

Crude protein and energy are the measurements that we use 
primarily for the nutrient content of the feed (T.D.N.). 
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net energy 
maintenance 

net energy 
production 

production 
maintenance 
energy 
T.D.N. 

seven 

26, Net energy is measured as NEm or net energy for neintenance, 
and NEp or net energy for production. For example: 

Crude Protein TDN NE 
m p 

Alfalfa 15 50 3^ 24 

The net energy value of alfalfa for maintenance is higher 
than the energy value for production. This is characteris­
tically true as the maintenance ration must he satisfied 
"before the production requirement is met. 

27. NEm stands for 

NEp stands for 

Net energy is calculated in teniis of 
requirements and requirements. 

is a more sensitive indicator of feeding 
values than is 

28. Maintenance feed requirements furnish the nutrients to 
provide neither gain nor loss of weight, plus normal nutri­
tional health. 

The production requirement is the requirement for wool and 
milk or fat above the maintenance requirement. 

29. Livestock require about seven times as much energy as 
protein in their diets. There is a considerably greater 
difference between the net energy value of a high grade 
concentrate and that of a dry roughage than there is between 
the percentages of total digestible nutrients furnished by 
the same feed. 

Livestock require times as much energy as 
protein. 

30. Dent corn of Grade No. 1 supplies 81.9 therms of net energy 
per 100 lbs. while timothy hay, all analysis, furnishes but 
37.3 therms, or only h6 per cent as much. However, timothy 
hay has about 60 per cent as much digestible nutrients as 
does corn. It has 49.1 per cent total digestible nutrients, 
in comparison with 81.9 per cent of No. 1 dent corn. 
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31. Net Energy TDN 
Therms ^ 

Dent Corn Grade No. 1 8I.9 8I.9 

Timothy Hay All Analyses 37'3 ^9-1 

37.3 is 36^ of 81.9 
49.1 is 60^ of 81.9 

32. The net energy figures are more meaningful than the TDN 
(total digestible nutrients) figures in most cases when 
balancing feed rations. 

33• The nutrient requirements of dairy cattle are satisfied 
largely by forages and grains. 

F make up 6O-8O per cent of the total 

nutrients and g the other 20-^0 per cent of 
the nutrients for dairy cattle. 

3^. The protein in the grain mixture should complement the 
protein supplied by the forage. The grain, of course, is 
the primary energy feed. 

A high protein hay would require a 
protein grain. 

35* A poor quality hay may require a high protein grain costing 
as much as $15 more per ton. Washington forage tests have 
resulted in a range of 2.8-14.9^ protein for grass hay and 
10.6-24^ for legume hay. 
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36. These quality differences demonstrate differences in 

harvesting, climate, soils, and variety of seed. 

Using average values of forages when balancing the protein 

level in grain mixtures leads to large (advantages, 

errors). 

37* Visual estimates of forage quality, as are used for 

Federal grading of hay, are often in error. Errors as 

much as 5 per cent in crude protein and 9 per cent TDN 

(total digestible nutrients) are made by trained 

individuals. 

38. The case for forage testing is based upon the relation 
between the chemical composition of a forage and its feeding 
value for animals. As a plant matures, its digestibility 
decreases and its protein content declines. Chemically 
these changes are reflected by an increase in crude fiber 
(and lignin) and by a decrease in crude protein. This is 
the basis of forage testing. Ifeys that are weathered also 
show an increase in fiber and a decrease in protein since 
soluble nutrients are washed out by rain and leaves are 
lost during hai^est. 

39• As a plant matures its digestibility d 

As a plant matures, crude fiber content i » 

Weathered hay shows an increase in f and a 
decrease in p . 

Weathered hay loses Vitamin A in large amounts, but does' 
not lose a like amount of energy unless the hay molds. 

kO. As digestibility of a feed declines and its crude fiber 
content increases, the value of this particular feed 
becomes 
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4l. Forage testing tests for the amount of crude f , 

and, therefore, crude p 

k2. Hay varies with the way in which it is grown, cured, and 
stored. Soils, climate, and variety of plant also affect 
quality of hay. There aie often differences in quality 
within the same field due to weather changes during harvest. 
A representative sample is, therefore, important (15^ 
approximately). 

To sample a 5 ton of hay one should take at least (5, 12, 
15) core samples from different bales. 

43. The purpose of forage testing is to 
(choose One.) 

(1) Establish an accurate feed value for roughage. 

(2) Establish an accurate feed value for the concentrate 
fed. 

(3) Detennine how much an animal requires to produce at a 
certain level. 

kh. The single most important step in forage testing is 
sampling. Fifteen cores (drill samples) should be taken 
from one lot of forage. Samples from one bale vary as 
much as 1.8 per cent protein. Bales in a truckload vaiy 
as much as 6.5 per cent protein. 

45. core samples should be taken from each lot 
of forage. Samples should be taken each time a change in 
feed is noticed; for example, change from first cutting to 
second cutting. 
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46. We said that we try to balance protein content of our 
forage by the grain we purchase or mix. In general, we 
expect our hay to follow the following averages: 

Remember a forage test is the only accurate method - the 
table below is here for use as an example only. 

47. Average Crude Protein (moisture free) 
Alfalfa 16^ 
Broms Grass 7/̂  
Ladino Clover l8^ 
Red Clover 9^ 
Oat Forage 75̂  
Orchard Grass 8^ 
Timothy 5^ 
Com Silage ^ 55̂  
Pea Vines 135̂  

48 and 49. The following tables will tell you what per cent of 
protein grain to feed with your forage. 

Crude Protein 
in Forage 

^ Crude Protein Needed 
in Grain Mix 

2.0-3.3 20 
J.T'*"*f.p . . • • . • . • • . . • • -L J7 

4.6-5.6 18 
5.7-6.8 17 
6.9-7.9 16 
8.0-9.1 15 
9.2 -10.2 l4 
10.3 -11.4 13 
11.5 -12.5 12 
12.6 -13.7 n 
13.8 + 10 

1 

50. What per cent protein grain would you feed if your forage 
tested 8.3?̂  on a dry matter basis? (See above table.) 

And if the forage tested I3.256 

1% 
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51. Many cases where high quality forage is fed require only 
10-12^ crude protein in the grain mix (as per table). When 
this occurb economical grain mix may be fed which does not 
include a protein supplement. Such mixtures as steamed 
rolled barley, barley-oats, or barley-mill run combinations 
which contain Vf> steamed bone-meal* and Vf) iodized or trace 
mineralized salt are good feeds. 

^ r dicalcium phosphjite 

52. A high quality forage (does, does not) require a grain mix 

containing a protein supplement. 

53• How can we establish how much grain and hay to feed each 
cow? We need to know what her individual nutrient require­
ments are. This is determined by her production. Tables 
are available to conveniently arrive at the correct amounts. 
(E.M. 26k0, Rev., October, I965, Washington State Coopera­
tion Extension Bulletin). 

3h, The basis for an economical feeding system for dairy cows 

is testing. 

55* High quality alfalfa hay requires a mixture of home grown 
grains plus 1^ steamed bonemeal and 1^ salt, iodized or 
trace mineralized. 

Protein supplements (are, are not) necessary with this kind 
of forage. 
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2,3,5,-A 
1,4,6,7,-P 

animal 

concentrate 

See frames kQ-k9 

56. Through forage testing it was found that a dairy farmer 
needed 10^ protein grain rather than the ljf> protein grain 
he had been feeding. This resulted in a saving of $5 per 
ton of grain. Over a 10 month period, feeding 60 cows at 
an average of 15 lbs. per animal, the farmer saved 

• 

57* Label the plant derived protein supplements with a P, the 
animal derived protein supplements with an A. 

1. Soybean oil meal 
2. Tankage 
3. lyfeat scraps 
4. Cottonseed oil meal 
5. Fish meal 
6. lanseed oil meal 
7. Peanut oil meal 

58. (Plant proteins or Animal proteins) are higher quality 

proteins and are more expensive. 

59* Barley, wheat and middlings are (protein supplements, 

concentrates). 

60. Suppose a forage test indicated a lOf) crude protein 
hay. What per cent protein grain is necessary? 
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POST-TEST 

FEED CHARACTERISTICS 

Underline the correct answer(s). 

1. livestock feeds are generally classified according to the amount of 
they provide. 

a. nutrients not fat 
b. total digestible nutrients 
c. net energy available 
d. availability 
e. color 

2. Feeds that contain relatively large amounts of 
roughages. 

are called 

a. 
b. 
c. 
d. 
e. 

protein 
lignin 
fiber 
minerals 
ash 

3« Feeds that contain relatively small amounts of 
concentrates. 

are called 

a. protein 
b. carbohydrates 
c. minerals 
d. fiber 

are feeds that have a comparatively high digestibility. 

a. Concentrates 
b. Roughages 
c. Protein 
d. Total digestible nutrients 

are feeds that have a comparatively low digestibility. 

a. Concentrates 
b. Carbohydrates 
c. Roughages 
d. Protein 

6. Protein supplements contain or more per cent protein. 

a. 
b. 
c. 
d. 
e. 

lU 
15 
20 
30 
1̂0 
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7. Tankage is classified as a 

a. concentrate 
b. protein supplement 
c. low fiber food 
d« feed additive 

8. ."Otein supplements originate from or 

f 
i 

a. 
b. 
c 
d. 

fibrous 
plant 
cereal 

Fish meal is a 

a. plant derivitive protein supplement 
b. animal derivitive protein supplement 
c. little used protein supplement 
d. linpalatable feed 

10. Bie 
ccMmion protein supplements. 

derivitive proteins are the best quality proteins of the 

a. 
b. 
c. 
d. 
e. 

plant 
mineral 
vegetable 
animal 
enzyme 

11. 55ie small grains are 

a. roughages 
b. concentrates 
c. low energy feeds 
d. protein supplements 

12. Feeds depending upon such things as variety, soil fertility. 
where grown, methods of haiTve sting, stage of maturity, and length of time in 
storage. 

a. vary 
b. do not vaiy 
c. vaiy but do so in no particular order 

3.3. The determines to some extent the quality of the feed. 

a. manufacturing process 
b. distribution methods 
c. price 
d. quantity 
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Ik, losses occur through chewing, digesting, assimilation of feed, 
and losses through undigested material in the feeds. 

a. Protein 
b. Energy 
c. Mineral 
d. Time 
e. Amino acid 

p 
B 

15. It is 
grown feeds. 

to have the farmer obtain a chemical analysis of his home 

a. of little importance 
b. important 
c. of no economic value 
d. a and c 

16. Net energy values of feed are commonly expressed as 

a. 
b. 
c. 
d. 

calories 
pounds 
therms 
ounces 

17. The 
purposes, such as growth 

represents the amoimt of energy available for productive 

a. total digestible energy 
b. energy value 
c. real income value 
d. net energy value 

18. For purposes of balancing rations we must know and 

ILi; 

I H 

19. 

a. the nutrient content of the feed 
b. the nutrient requirements of the animal 
c. the type of feeding system used 
d. the preferences of the owner 
e. the cost of the feeds. 

is only partially digestible (75-85^) 

a. Digestible protein 
b. A mineral 
c. A carbohydrate 
d. Crude protein 

20. Net energy requirements are broken down into requirements for 
and 

a. growth 
b. maintenance 
c. production 
d. therms 

1 
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21. Net energy values of feed for 
energy values of feed for maintenance 

a. reproduction 
b. production 
c. neither a nor b 

22. Livestock require about 

are generally higher than net 

times as much energy as protein. 

a. 
b . 
c. 
d. 
e. 

3 
h 
5 
7 
12 

23. WEp stands for 

a. 
b. 
c. 
d. 

net energy potential 
net energy for production 
net energy power 
net energy 

21̂ , The value of a feed 
increases. 

as digestibility decreases and crude fiber 

a. increases 
b. decreases 
c. stays the same 

25. Ruminant stomached animals are fed protein feeds because the 
higher quality animal derivitive proteins are unnecessary and, generally, more 
expensive. 

26. The single most important step in forage testing is . 

a. accurate size samples 
b. a proportional sample 
c. a large sample 
d. none of the above 

r 
II 

27. Home grown grain is 
hay. 

a. probably 
b. probably not 
c. never 

adequate when feeding I3 per cent protein 

and non 28. Roughages are divided into 

the blanks.) are higher in protein than 

. (Fill in 

k\. I 
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III 

1! 

PURPOSE 

This is the "Vitamins" programmed instruction booklet. It is the third program 
in the animal nutrition series of programs. 

This program includes the knowledges listed below: 

1. The importance of vitamins to animal nutrition. 

2. What vitamins are. 

3. Which vitamins are essential to animal nutrition. 

h. How are the individual vitamins provided to livestock. 

5. What anti-vitamins are. 

6. Symptoms of vitamin deficiency. 

7. Which vitamins are commonly deficient within particular classes of 
livestock. 

8. The importance of vitamins to reproduction. 

[LJ 
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PRE-TEST 

Name 

VITAMINS 

Underline the correct answer(s). 

1. The chemical make-up and functions of vitamins are 

a. Similar to each other 
h. similar but distinct 
c. different from each other 

f ; 2. Vitamin 
feeds. 

a. A 
b. B 
c. C 
d. D 

is required by all animals and must be present in the 

e. B 
12 

3* Research in vitamins is 

a. extensive 
b. limited 
c. questionable 
d. economical 

k. So called "cottonseed meal poisoning" is really a deficiency of vitamin .• i 

a. A 
b. B 

c. C 
d. D 
e. F 

12 

5. Severe losses of vitamin occur through oxidation during hay 
making or long storage periods. 

a. 
b. 

c. 
d. 
e. 

B 

D 
E 

12 i 

1 

6. Adequate vitamin D is necessary for the proper assimilation and use of the 
minerals and 

a. phosphorous 
b. Manganese 
c. Calcium 
d. magnesium 
e. iron 
f. zinc 
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7. Poultry need more vitamin in their rations than do other farm 

stock, especially for egg production. 

a. 
h. 
c . 
d. 

A 
B 
C 
D 
E 

•lii 

(T; 

8. Deficiency of vitamin 

a. A 
b. B 
c. B^ 

causes rickets. 

d. D 
e. B 12 

9. Swine need because they do not synthesize it in their digestive 
tracts as sheep, beef, and dairy cattle do, 

a. Vitamin A 
b. Vitamin B-complex 
c. Vitamin C 
d. Vitamin D 

10. All green forages are 

a. poor 
b. moderate 
c. rich 
d. inadequate 

11. A deficiency of vitamin 
is evidence of scurvy. 

soiirces of vitamins. 

accompanied by loosening of the teeth 

a. 
b. 

c. 
d. 
e. 

C 
D 
b 
12 

LI 
12. An 

a. exovitamin 
b. antivitamin 
c. killer vitamin 
d. antidote 

prevents the actions of vitamins or kills the vitamins 

13. Vitamin is necessary for reproduction in poultry, rats, and 
perhaps some other animals. 

a. A 
b. E 
d. C 
d. D 
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ih. Vitamin seems to cause "white muscle disease." 

a. A 
h. E 
c. C 
d. D 

15. Slow healing wounds are symptomatic of a deficiency of vitamin 

a. 
h. 

c . 
d. 

A 
B 

C 
D 

12 
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IKFOEMATION PANEL 

I! 
This is a programed instruction imit for "Vitamins." You will find it relatively 

easy to ai ̂ ver the questions in each "frame." This method of instruction will aid you 
to master the objectives listed if you apply yourself to the material. 

You are provided with a program and a combination answer sheet and mask to cover 
the answers. 

1. Place the mask (answer sheet) over the answer in a way that e2cposes one 
question (frame) at a time. 

2. Write your answer on the answer sheet. 

3. Move the answer sheet down to expose the next frame and answer to the 
previous frame. 

k. Should your answer be wrong, write- the correct answer above or along side—do 
not erase your incorrect answer. 
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Vitamins 

If you have not 
read the informa­
tion panel, do so 
now, then proceed 
to frame 1. 

Name 

1. 

2. — 

3. _ 

5. 

6. 

7. 

8. 

9. -

10. — 

11. 

12. 

13. 

Ik. 

15. 

16. 

17. 

57 

16. 

19. 

20. 

2 1 . 

22. 

23 . R 

2lf. 

25. 

26. 

27. 

28. 

29. 

30. 

31 . 

32. 

33. 

34. 

35. 

36. 

37. 

R 
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1. Much of our modern efficiency in feeding livestock, par­
ticularly swine and poultry, can be attributed to the rapid 
succession of discoveries concerning vitamins. 

Research concerning has increased the effi-

vitamins 
ciency of animal production and has made possible the pre­
vention of serious diseases. 

Previous to I9II vitamins were unknown. The vitamins that 
are known are not related chemically to each other, as are 
proteins, fats or the carbohydrates. The fimction of the 
vitamins are also entirely different from each other. 

The are grouped together because each 

vitamins 

vitamin is organic in nature and because in many cases it 
is a nutritive essential required only in an exceedingly 
small amount. 

k. 

Vitamins 

Some vitamins are needed by only a few species of animals. 
Others are required by all species, but there is no need for 
a supply in the feed. That is because an adequate supply is 
synthesized, either in the body tissues or by bacteria in 
the digestive tract. 

are grouped together because they are 
organic in nature. 

Vitamin A is required by all animals and can be made only 
from carotene contained in plants. Animals must, therefore, 
receive in their food an adequate supply of 
or 

Ir! Vitamin A 
Carotene 
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• 
1 

1 
Carotene 

A 

Forage 

1 

6. The knowledge concerning the different amounts of each 
vitamin in various feeds is limited compared with our 
knowledge of the ordinary nutrients. 

Vitamin A is found in the form of in many 
plants. 

Animals cannot synthesize this vitamin. 

?• All green forage crops are rich in most of the vitamins 
required "by farm animals. 

Animals are not able to produce Vitamin 

It must he in their feed. 

8. Green crops are a rich source of vitamins. 

These crops provide vitamins (and minerals) in proportion 
to the leafiness of the plant. 

• J 1 

9» The exception to the preceeding statement Is lack of 
Vitamin D and Vitamin B,p. These two vitamins, D and B,p, 
are not plentiful in green forage crops. 

10. Swine and poultry on good pasture do not seem to need 
Vitamin B^^ even though pasture is not a good provider of 
Vitamin B-,o 

Vitamin D is supplied by sunlight. 
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Forages 
vitamins a M 
minerals 

D 

Antivitamin 

I 

f 
i 

11. Hay and other dry forage cured in the sun supply 
vitamin 

I^sture is not a good source of vitamins 
and 

12. Green forages supply undiscovered vitamins as indicated by 
the fact that sows on dry lot fed a seemingly balanced diet 
axe unable to reproduce—until supplied with green 

• 

legumes have more leaves than grasses and are richer in 
and 

13- A study of vitamins is not conrplete without some mention 
of the antivitamins. Antivitamins are substances that 
prevent the action of the vitamin or even destroy it. 

Tbe sun supplies vitamin to animals 
directly and indirectly through hay. 

1^- Paralysis for foxes raised for fur is caused by an 
in certain raw fish that destroys the 

vitamin thismin. 

Bracken fern poisoning of cattle also seems to be caused 
by an antivitamin. 

15. Vitamin must be included in an animals* 
feed as carotene. 

n3ais vitamin is essential for maintenance of mature animals 
and in greater amounts for growth, reproduction, and 
lactation. 
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16. The so-called "cottonseed-meal poisoning," produced when 
cattle are fed for lengthy periods on such a ration as 
cottonseed meal and cottonseed hulls, is due primarily to 
the lack of Vitamin A. 

Vitamin A is found in plants as , 

Vitamin A 

17. Severe losses of vitamin A occur through oxidation during 
hay making or long storage periods. Hay stored a year or 
longer has little or no vitamin A feed value. 

"Cottonseed-meal poisoning" is caused primarily by a 
shortage of . 

Rain on drying hay results in severe losses of vitamin A. 
Energy losses occur if molding occurs. 

Antivitamins 
A 

18. The cereal grains with the exception of corn are very low 
in vitamin A. 

are substances that prevent the action of 
vitamins or even destroy them. 

Severe losses of vitamin occur during the 
hay making process due to the drying action of the sun 
(oxidation.) 

19• Adequate vitamin D is necessaiy for the proper assimila­
tion and use of Calcium and Phosphorous and the development 
of good bones and teeth. Vitamin D is needed especially 
during growth. Much less Vitamin D is necessary for main­
tenance of mature animals. 

The cereal grains, with corn the one exception, are low in 
vitamin 

Calcium 
Phosphorous 

20. Poultry need more vitamin D in their rations than do other 
farm stock, especially for egg production. 

Vitamin D is necessary for the proper assimilation of the 
minerals and 
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Poultry 
D 

growth 

rickets 

A 

vitamin D 

21. need more vitamin D than do other 
livestock. 

The assimilation of calcium and phosphorous is tied to 
adequate amounts of vitamin 

22. Deficiency of vitamin D causes rickets. Less severe 
deficiencies retard growth and produce a weak skeleton. 

Vitamin D is needed especially during 

23• A deficiency of vitamin D in mature fowls causes thin-
shelled eggs, decreased egg production, and lowered 
hatchability. 

Deficiency of vitamin D causes r 

2k. When dairy cows, "beef cattle, or sheep receive ordinary 
rations that include satisfactory roughage, no attention 
need generally "be given to the B-complex vitamins because 
of the synthesis of these vitamins in the rumen. 

The cereal grains are low in vitamin 
except for corn. 

25. Swine need the B-complex vitamins in their feed because 
there is little synthesis of them in their digestive 
tracts. Their requirements are met by pasture during the 
growing season and good well-cured legume hay when not on 
pasture. 

Thin shelled eggs may be caused by a deficiency of 
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Snythesize or 
produce 

swine 

Riboflavin 

Yeasts 
Riboflavin 
Milk products 

rich 

26. Sheep, beef, and dairy cattle the 
B-complex vitamins in the rumen. 

27. Forms of yeast such as brewers dried yeast are sometimes 
used as a B-complex vitamin supplement-

do not synthesize B-complex vitamins in 
their digestive tracts and, for this reason, must receive 
adequate B-complex vitamins in their feed. 

28. Riboflavin or Vitamin Bp is required in large amounts for 
poultry. Milk and dairy by-products such as dried skim 
milk, dried butter milk, and dried whey are especially 
rich in riboflavin. They are valuable poultry feeds. 

is vitamin B̂ .. 
••"'•"""" " c 

29. are sometimes used as B-complex vitamin 
supplements. 

Vitamin B^, , is supplied in good amounts 
by 

30. Niacin or nicotinic acid is a B-complex vitamin that is 
necessary for all animals. Ruminants synthesize their 
own supply. Humans, dogs, swine, and poultry require a 
supply in their food. 

Milk and dairy pioducts are a source of 
riboflavin. 
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Ruminants 
humans 
dogs, swine, 
or poultry 

rich 
Ruminants 
humans, dogs, 
swine, or poultry 

reproduction 

E 

Vitamin C 

31. Dried yeast, rice polish, rice bran, wheat bran peanut oil 
meal, and green forage and pasture crops are rich in the 
vitamin niacin. Good quality hay supplies a fair amount, 
while corn, grain, oats, rye, and dairy by-products have 
a rather low content. 

synthesize their own supply of niacin; 
do not. 

32. Vitamin E is necessary for Reproduction in poultry, rats, 
and perhaps some other animals. "Stiff lamb disease," can 
be prevented or cured by vitamin E. A deficiency of 
vitamin E seems to be the cause of "white muscle disease" 
also. 

Green forage is in niacin. 

synthesize their own supply of niacin, 
do not. 

33* A lack of vitamin in poultry feeds causes the disease 
encephalomalacia, or "crazy chick disease." A prolonged 
lack causes lowered hatchability of eggs and sterility of 
males. 

Vitamin E is necessary for r in poultry. 

3^. Deficiency of vitamin seems to cause 
"white muscle disease." 

"stiff lamb disease" can be cured by this vitamin. Crazy 
chick disease is caused by a deficiency of this vitamin. 

35. Only human beings, monkeys, and guinea pigs lack the 
ability to synthesize ascorbic acid (vitamin C). 

Sailors in our early history suffered from a deficiency of 
• 
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vitamin C 

scurvy 

36. A deficiency of vitamin C (ascorbic acid) in man, monkeys, 
or guinea pigs causes scurvy. The symptoms are loosening 
of the teeth, inflammation of the gums, hemorrhages, 
brittleness of the bones, slow healing of wounds, and loss 
of vigor. 

Slow healing of womids is a symptom of a deficiency of 
• 

37• A deficiency of vitamin C evidenced by loosening of the 
teeth is a sign of 
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POST-TEST 

VITAMINS 

Underline the correct answer(s). 

1. The chemical make-up and functions of vitamins are 

a. Similar to each other 
b. similar but distinct 
c. different from each other 

2. Vitamin 
feeds. 

a. A 
h. B 
c. C 
d. D 
e. B 

is required by all animals and must be present in the 

12 

Research in vitamins is 

a. extensive 

b. limited 
c. que stionable 
d. economical 

h. So called "cottonseed meal poisoning" is really a deficiency of vitamin 

ii 

•I 
Ji 

a. 
b . 

c . 
d. 
e . 

A 
B 

C 
D 
F 

12 

5. Severe losses of vitamin occur through oxidation during hay 
making or long storage periods. 

1 • 

:L!i 

a. 
b . 

c . 
d. 

A 
B 

D 
E 

12 

B. 

6. Adequate vitamin D is necessary for the proper assimilation and use of the 
minerals and . 

a. phosphorous 
b. Manganese 
c. Calcium 
d. magnesium 
e. iron 
f. zinc 

.LJ 
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7. Poultry need more vitamin 
stock, especially for egg production. 

in their rations than do other farm 

a. A 
b. B 
c. C 
d. D 
e. E 

8. Deficiency of vitamin causes rickets 

a. 
b. 
c. 

d. 
e. 

Swi 
tra 

a. 
b. 
c. 
d. 

A 
B 

\ 

D 

^12 

ne need 
,cts as si 

Vitamin 
Vitamin 
Vitamin 
Vitamin 

leep. 

A 

beef. 

B-complex 
C 
D 

and ( 
because they do not synthesize it in their digestive 

10. All green forages are sources of vitamins. 

11. 

a. poor 
b. moderate 
c. rich 
d. inadequate 

A deficiency of vitamin 
is evidence of scurvy. 

accompanied by loosening of the teeth 

a. 
b. 

c. 

A 

d. D 
e. b 12 

12. An prevents the actions of vitamins or kills the vitamins. 

a. exovitamin 
b. antivitamin 
c. killer vitamin 
d. antidote 

13. Vitamin is necessary for reproduction in poultry, rats, and 
perhaps some other animals. 

a. A 
b* E 
d. C 
d. D 
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ik. Vitamin seems to cause "vhite muscle disease." 

a. A 
b. E 
c. C 
d. D 

15. Slow healing woimds are symptomatic of a deficiency of vitamin 

a. 
h. 
c. 
d. 

A 
B 

C 
D 

12 

i 
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MINERALS 
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This is a programmed instruction unit titled "ivlinerais," This prograai is the 
fourth of the animal nutrition S'̂ ries. 

This program is designed for high school st^idents who have successfully coaroleted 
the first three units in the animal nutrition series. 

"Minerals" includes the knowledges listed below: 

1. Importance of minerals for animal growtfc and reproduction-. 

I 
i 

il 

P 15 

1? 

y 
hi 

2. Which minerals are required. 

S' l«/hich body functions minerals perform in the body* 

ko Adequate mineral nutrition-what it depends upon. 

5. Symptoms of mineral deficiencies. 

6. Classification of minera3.s as major or minor elements. 

7. Knowledge of information tables available to balance a ra/cion for iidnerais 
based upon the minerals supplied hy particuJ^r feeds. 

8. Salt deficiency symptomsc 

9'> Symptoms of deficiency for the major and minor elements. 

10. Specific mineral information for common feeds for different classes of 
livestocks 

S! 1 3 
3 
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PRE-TEST 

M H ^ M I S 

Underline correct ansver(s;. 

1* A ration containing an abundance of protein, carbohydrates, and fat;, without 
minerals will generally result in the death of an animal than if 
no food at all is given. 

a-
b. 
c. 

a. 
b. 
Cc 

d. 
e. 

at the same time 
sooner 
later 

min 

7 
9 
11 
13 
1:5 

minerals are known to be required by animals* 

Extra minerals fed as "insurance' 
feed. 

as economical supplement to 

a. are 
ba are not 1 

h. Mineral deficiencies are important only if deficiency symptoms can be observed. 

be depended upon as a lone supply of salt for average 

ao !?rue 
b. False 

Block salt 
to high producing dairy cattle. 

a. should 
b. should not 

Animals mth a craving for salt based upon a lengthy deficiency may eat enough 
to 

I • •• I I r,M I 11 I •m.f I Mil m^ 1 1 1 I V II • I -5 M I I 

a. require none for a period of time 
b. catch up on their requirements 
c. injiire themselves 

.<ilfalfa i s classed as in phosphorus. 

a. poor 
b. moderate 
e. rich 

L.. 
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8. Plenty of will help prevent rickets. 

a. sunlight 
b. alfalfa hay 
c. protein 
d. milk 

9- The iniportant function of in sheep nutrition is to promote 
synthesis of Vitamin B,p in the rumen. 

I; 
i i 

10. 

a. 
b. 
c. 
d. 

a. 
b. 
c. 

manganese 
iron 
cobalt 
zinc 

Ssflne 
Cattle 
Sheei) 

cannot get enough block salt to satisfy their requirements 

11. "Shot gun" mixfeures of minerals 
for livestock. 

an economical feed supplement 

a. are 
b. are not 

12. Thumps are an indication of 

a. too much milk 
b. anemia 
c. too much iron 

13. a5ie Pacif ic ]^rth??est i s a(n) deficient area. 

14, 

15. 

a. 
^, 

c. 
d. 

a. 
b. 
c. 
d. 
e. 
f. 

Pl€ 
St£ 

a. 
b. 
c. 
d. 

iron 
iodine 
calcium 
phosphorus 

is a good 

Ground limestone 
Bonemea-l 
Meat scraps 
Tankage 
Sodium chloride 
Dicalcium Phosphate 

inty of 
iges. 

iron 
salt 
bleached hay 
sunshine 

will help prevent rickets and cure if in its early 



»-«;?^giU(PBi*BHHB^S.~ •^-<!gMBWgBawWWWP>W'*8B'''>'>8Wrl'>*-W'-''^><'^-''^'-^?''M'»"'!l^<^W^ — 

11 73 Name 

16. Mineral deficiencies economic losses even though deficiency 
symptoms are not visibly apparent. 

a. can cause 
b. cannot cause 

17. Anemia in animals results from a deficiency of 3 

18. 

a. 
b. 
c. 

salt 
iron 
cobalt 

thyroid gland. 

a. 
b. 
c. 
d. 
e. 

Iron 
SaW^ 
ColDalt 
Manganese 
Iodine 

is necessary for the formation of thyroxine, a hormone of the i 

19* Slipped tendons in growing chickens result from 

a. mangesiura 
b. iron 
c . manganetje 
d. cobal t 

20. iyb,tch the following materials with the minerals they provide 

deficiency. 

21. 

22. 

a. Qys te r she l l 
b . I ron s u l f a t e 
c . Sodiiam ch lo r ide 

calcium 
salt 

iron 

or are good 
sources of calcium and phosphorus. 

a. Castershe11 
b. Dicalcium phosphate 
c. Steamed bone meal 
d. Iron sulfate 
e. Vitamin A 

The function(s) or phosphorus in the animal is (are) 
correct answer(s). 

a. bone formation 
b. regulating body processes 
c. necessary for usage of carbohydrate by animal 
d. necessary for usage of fat by animal 
e. necessary for usage of protein by animal 

Choose 
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23. 
phosphorus. 

animals have the greatest need for minerals such as calcium and 

II 

a. Young 
b. Mature 
c. Aged 

2k. Label the following with 

1. CalciiM 
___2. Gold 
3. Seleniimi 

3 ' Cobalt 
5• Platinum 

_j5. Uranium 
__J. Phosphorus 
_JB. Magnesium 
___9» Copper 
10. Potassium 

A. Major element 
B. Minor element 
C. Wot essential for livestock 

11. 
12. 
13. 
14. 
15. 
16. 
IT. 

19. 
20. 

Manganese 
Iodine 
Chlorine 
Sulfur 
Zinc 
Sodium 
Iron 
Lead 
Tin 
Aluminum 

25. studies at WSU indicate adequate amounts of most minerals with the exception of 
, in the State of Washington. 

a. Zinc 
b. Copper 
c. SeleniiM 
d. Sulfur 
e. Calcium 

1 
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IWORMATION PA13EL 

This is a programed instruction \init for "Minerals." You will find it relatively 
easy to answer the questions in each "frame." This method of instruction will aid you 
to master the objectives listed if you apply yourself to the material. 

You are provided with a program and a combination answer sheet and mask to cover 
the answers. 

1. Place the mask (answer sheet) over the answer in a way that exposes one 
question (frame) at a time. 

2. Write your answer on the answer sheet. 

3. Move the answer sheet down to expose the next frame and answer to the 
previous frame. 

4. Should your answer be wrong, write the correct answer above or along side—do 
not erase your incorrect answer. 

m 

file:///init
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ii 

U 

I ; 
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M 
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If you have not 
read the informa­
tion panel, do so 
now, then proceed 
to frame 1. 

Name 

1. 

2. 

3. 

4. 

9. 

5. -

6. 

7. 

8. c 

m 

and 

and/' or 10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

Review 

A. 

B. 

C. 

29. c_ 

30. _ 

31. _ 

32. __ 
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Name 

33. 

3^. 

35. 

36. 

37. 

38. 

39. M 

40. 

77 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. L 

49. 

50. 

51. 
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Minerals 

15 

minerals 

3 
2 and 3 
1 and 4 

1. A ration containing an abundance of protein, carbohydrat3S, 
and fat without minerals will generally result in the death 
of an animal socner than if no food at all is given. 

are necessary for many body processes 
including growth and reproduction. 

2. Fifteen separate and distinct mineral elements are known to 
be required by animals. Some of the important functions 
they perform in the body are: (l) they contribute to the 
body structure^ particularly the bones and teeth, (2) they 
aid in muscular activities, in the reproduction processes, 
and in lactation and egg production, and (3) they promote 
digestion of food, repair the body tissues in maintenance, 
formation of new ti?̂ sue in growth, and liberation of energy 
for muscular work and activity and the production of heat. 

minerals are known to be required by animals. 

3» Adequate mineral nutrition is dependent on: (l) a suffi­
cient intake of each required element, (2) presence of the 
elements in forms biologically available to animals, (3) a 
suitable balance between each of the elements, and (k) ade­
quate supply and balance of other nutrient factors. 

Sufficient energy and vitamins in balance with other nutri­
ents are necessary to insure adequate absorption of avail­
able 

h. We must know the type of ration and the form in which the 
mineral is fed based upon item listed in frame 3 above. 

Fertilizer elements added to a deficient soil might result 
in a deficiency of a mineral element previously adequate in 
the feed ration and probably adequately supplied now. This 
condition could be explained by and , 
listed in frame 3» 

Irrigation may wash away soluble minerals such as calcium. 
Calcium might become deficient because of and/or 

listed in frame 3* 

5. When supplementing rations, only those minerals that are 
deficient need be added. As necessary as minerals are, an 
oversupply can reduce performance or in some cases even be 
toxic. As an example, cobalt is most essential yet when as 
little as 12 ppm (.1 gram/day) is fed, digestion of roughage 
is reduced. Consequently, cattle feeders cannot operate on 
the theory that if a small amount of mineral is good three 
times this level would be better. Indiscriminate use of 
minerals may be expensive in cost and in reducing perform­
ance. 
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False 

False 

Calcium 
Phosphorus 
Potassium 
Sodium 
Sulfur 
Chlorine 
Magnesium 

False 

Iron 
Zinc 
Copper 
Iodine 
Manganese 
Cobalt 
Selenium 
Molybdenum 
Fluorine 

Cannot 

6. Mineral deficiencies may he so slight as to be hardly 
noticeable or acute enough to cause death. Correct feeding 
practices must include feeding of the minerals that the 
animal needs. Nothing is gained in adding 9 mineral to a 
ration in which enough of that mineral is already included. 

Extra minerals fed as "insurance" are an economical supple­
ment to feed. True or False. 

7« Mineral deficiencies that are not severe enough to result in 
visible symptoms may represent an economic loss because of 
reduced growth and inefficient feed utilization. G?herefore, 
mineral deficiencies may result in an economic loss before 
they are serious enough to cause visible symptoms. 

Mineral deficiencies are important only if deficiency 
symptoms can be observed. True or False 

8. The essential elements are usually classified as either ma­
jor or minor. The essential major elements are calciiM, 
phosphoi-us, potassium^ sodiiim, sulfur, chlorine, and 
magnesium. 

The essential major elements are: C , P _, 
P _, S , S __̂  C _j and 
M 

Mineral supplements should be added to rations according to 
the theory "if a little is good, a lot is better." True 
or False. 

9» The minor or trace elements usually considered as essential 
are iron, zinc, copper, iodine, manganese, cobalt, selenum, 
molybdenum, and fluorine. 

Write these names on your answer sheet. You should become 
familiar with them. 

In addition to these elements known to be required, an ani­
mal's body may contain 20 to 30 additional different ele­
ments in trace amounts. Some of them may one day prove to 
be essential. 

10. Studies at WSU indicate that animals studied at 20 locations 
throughout Washington state were being fed rations contain­
ing an adequate amount of most minerals with the exception 
of copper on the West side and in the Basin. Certain by­
product feeds are exceptionally low in one or more minerals, 
and a deficiency proportional to the amount of the by­
product fed might occur. Also, when rapid gains are ex­
pected the stress is likely to increase the requirements 
over that normally needed for many of the minerals. General 
recommendations of mineral supplements for all rations (can) 
or (cannot) be made with assurance, for a state-wide area. 

I 
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Feed lot 
operations. 

No 

May cause imbal­
ance and thereby 
cause a deficiency. 

11. Mineral deficif̂ ncy will be more likely with a (Feed lot 
operation) or (cow and calf operation.) 

Extra minerals fed liberally as "insurance" are an econom­
ical supplement to a ration. True or False. Why or why 
not? 

• < . '. 

12. In order to supply the correct amount of minerals, it is 
necessary first to know the mineral composition of the feeds. 
Knowing this, one can add the correct minerals and amounts 
as needed. Some of the commonly used cattle feeds of 
Washington have the following approximate mineral composi­
tions: 

Alfalfa 
Barley 
Beet Pulp 
Corn silage 
(dry matter 
basis) 

Calcium Phosphorus (Sodium) 
fo fo io 

1.50 0.25 .13 
0.06 0.35 .06 
0.62 0.09 .18 
0.33 0.23 .01 

Salt Copper 
(Chlorine) Mg/lb Iodine Cobalt 

.37 2-4 b b 

.15 l-2a b b 

.17 5 b b 

.05 0.6 b b 

a. 
b. 

Estimated 
Not present, in amounts too small to be detected or contents not known. 

If you were feeding a ration composed as follows: 

Alfalfa 
Beet pulp 
Barley 

It would contain approximately 0.52 per cent calcium, 0.25 
per cent phosphorus, O.3 per cent salt and 1.4 mg copper 
per pound. Such a ration is inadequate in iodine, copper, 
and salt. It will be readily observed that adequate calcium 
is present,. There is enough phosphorus—if it is all avail­
able. In this case phosphorus supplementation would be good 
insurance. 

13* A general statement about possible mineral deficiencies^ in 
the State of Washington is that salt and iodine (iodized 
salt) should be added to rations. There is also a possi­
bility of copper deficiencies. Other minerals should be 
fed as needed in a form that is most available to cattle. 

*beef cattle. 
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Sodium and 
chlorine or salt 

Salt 

Kill or make sick 

regulating body 
process 

ik. Sodium and chlorine combined as sodium chloride is common 
salt. The symptoms of a salt deficiency are, an intense 
craving for salt, rapid weight loss, lusterless eyes, and in 
the case of dairy cattle, diminished milk production. 

A rapid weight loss is symptomatic of a 
deficiency in cattle. 

15• Calves and sheep require l/k to l/2 ounce of salt per day, 
while high producing cows may require as much as 3 ounces. 
Salt may be included in the swine ration (1/2 to 1 per cent) 
but generally it is advisable to supply animals free choice 
also. Block salt should not be depended upon as the lone 
supply of salt for average to high producing dairy cattle. 

Lusterless eyes^ rapid loss of weight and diminished milk 
production are symptoms of deficiency. 

16. Animals that have not had salt for some time should not be 
given free access to it because they may eat enough to cause 
digestive disturbances or even death. They should be given 
small quantities daily until the craving has largely 
disappeared. 

Animals with a craving for salt based upon a lengthy defi­
ciency may eat enough to if given free 
access to large amounts of it. 

17• Phosphorus also is found primarily in the bones and teeth. 
About 80 per cent of it is used for structural pruposes. 
Like calcium, it is important in bone formation, but this 
is not its most important function since it is vitally con­
cerned in regulating various body processes. Protein, fat, 
and carbohydrates cannot be used by the animal in the 
absence of phosphorus. This compound serves at least ih 
different function in the body. 

Phosphorus is primarily important for (bone formation) 
(Regulating body processes). 

18. Potassium has received renewed interest in the last few 
years. Deficiency symptoms may range from barely noticeable 
to acute. Slightly reduced feed intake or performance may 
go unnoticed. A minor stiffness, especially in the front 
joints that could be mistaken for disease, weather, or 
effects of age, may actually be due to insufficient potas­
sium intake. One possible reason for a higher incidence of 
these problems is that rations have been changed to include 
more feedstuffs with lower potassium content. Most cereal 
and animal products are, at best, only martinal in potassium 
content and these ingredients comprise the major part of to­
day's rations for rapidly growing and fattening; cattle. 
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'.\ • 

is not 

phosphorus 

moderate 
poor 

moderate 
poor 

rich 

19. One example of comparative availability of minerals is tnat 
of calcium. It A U.S been shown that the calcium contained in 
milk is much more readily available for absorption than is 
the calcium in other foods. But, even if the calcium avail" 
able for absorption is high; unless there is a proper ratio 
of calcium and phosphorus and Vitamin D, the absorption can­
not be fulfilled and the calcium -will pass through the body 
and be excreted. 

Adequate supply of a mineral (is) or (is not) a guarantee of 
adequate absorption by the animal. 

20. Symptoms of a phosphorus deficiency are stiffness and sore­
ness of the joints, listlessness and lack of apî etite, and 
even a depraved appetite causing the animal to c=at iirt or 
chew bones or wood. Thus rate of growth and production are 
affected. 

Lack of can affect rate of growth and 
production. 

21. Feeds are classed as phosphorus poor, moderate, or rich. 
Most legume hays are moderate in phosphorus while the grass 
hays are poor. If the- dry matter of the feed contains less 
than .2 per cent, it is classed as phosphorus poor; between 
.2 per cent and .5 per cent, as moderate amount; and more 
than .5 per cent, as phosphorus rich. 

Alfalfa is in phosphorus. 

Grass hay is in phosphorus. 

22. The cereal grains are moderate in phosphorus while beet 
pulp, silage, and early green pastures are poor. 

The cereal grains are in phosphorus while 
beet pulp, silage, and early green pastures are 

• 

23. Wheat bran, cotton seed meal, skimmilk and linseed meal are 
rich in phosphorus. 

Wheat bran, cotton seed meal, skimmilk and linseed meal are 
in phosphorus. 
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TABLE 1 

PHOSPHORUS 

Poor Moderate Rich 

Dry 

-.2i 
Dry 

.2 - .070 
Dry 

Grass Hay 

Beet Pulp 

Silage 

Early Green Pasture 

Legume Hay 

Cereal Grains 

Wheat Bran 

Cottonseed meal 

Skimmilk 

Linseed oil meal 

TABLE 2 

CALCIUM 

Poor Moderate Rich 

Cereal Grains 

Legume Feeds 

Grass Hay* 

Bluegrass Pasture 

linseed Oil Meal 

Cottonseed Oil Meal 

Soybean Oil Meal 

Dried Beet Pulp 

Corn Silage 

Fodder 

Alfalfa Hay 

Red Clover Hay 

Ladino Clover Hay 

Tankage 

Meat Scraps 

Fish Msal 

Milk Products 

^rown on acid soils 
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2k. Rations poor in phosphorus should be supplemented with 
steamed bonemeal, dicalcium phosphate, or defluorinated rock 
phosphate. Dicalcium phosphate is generally preferred but 
any one of the three materials will supply phosphorus in a 
satisfactory form, especially if it doesn't contain fluorine. 
It becomes a matter of convenience to make available steamed 
bonemeal and salt in two containers. One container to con­
tain salt, the other to contain 2/3 salt and 1/3 dicalciinn 
phosphate or steamed bonemeal. 

is the supplement generally preferred as a 
source of phosphorus, 

25. Calcium deficiencies result in weakening of the bones, 
lameness and even fractures. Less sericus symptoms include 
slow growth, poor condition or unsatisfactory milk produc­
tion. 

Bones are composed largely of phosphorus and • 

calcium 

gypsum (calcium 
sulphate), lime 

26. An excess of calcium will often decrease absorption of zinc 
and manganese. 

What plant fertilizer additive adds calcium to the soil? 

Calcium is the major mineral in the body. About 99 per cent 
of this mineral is foimd in the bones and teeth while the 
remaining 1 per cent is in the soft tissue. Since calcium 
is used largely for structural purposes it is needed in 
greater amounts for younger animals than for feed lot cattle. 
Calcium has other functions in the body such as blood 
clotting. 

27. 

rich 
poor 
moderate 

Calcium Poor feeds include cereal grains, and their by prod­
ucts, legume seeds and all grass hay grown on acid soils. 
Calcium in moderate amounts is supplied by bluegrass pastin^e, 
linseed meal, cottonseed meal, soybean meal, all grass hay 
grown on non-acid soils, dried beet pulp, and corn silage 
and fodder. Calcium rich feeds include alfalfa hay, red 
clover hay, ladino clover hay, tankage, meat scraps, fish 
meal, and milk products. 

Alfalfa hay and tankage are calcium 
cereal grains are in calcium and 
phosphorus. 

feeds. The 
in 

limestone, ground 
oyster shell, 
steamed bonemeal, 
dicalcium phosphate 

280 Calcium supplements include good grade limestone, dicalciiM 
phosphate, ground oystershell, or steamed bonemeal. Vitamin 
D, furnished by direct sun rays enables an animal to make 
better use of the calcium avaialable to it. 

is a good calcium supplement. 

11 
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Practice Review Use Tables 1 and 2 

A. Grass hay grown on acid soil is 

in phosphorus. 

in calciiM and 

3. Cottonseed meal is 
calcium. 

in phosphorus and m 

V 5 

f 

C. Ladino hay is a calcium 
phosphorus. 

feed and a source of 
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calcium 
phosphorus 

milk 

anemia 

iodine 

iodized salt 
iodine 

29. Fattening hogs require no additional calcium or phosphorus 
if fed enough tankage, fishmeal, or milk by products to 
balance the protein needs of the ration. Soybean meal used 
as a protein supplement requires additional finely ground 
limestone or bonemeal fed free choice. 

Fattening hogs require no additional C or 
P if fed enough tankage, fishmeal, or milk 
by products to balance the protein needs of the ration. 

30. (Beef Cattle) More calcium and phosphorus is needed by 
young calves than by older cattle. Nursing calves or calves 
getting skiramilk need no extra calcium. Should the soil of 
their pasture be deficient in phosphorus, dicalcium phos­
phate should be made available. Phosphorus is more of a 
problem than calcium and dicalcium phosphate has a good 
balance of calciiam and phosphorus. 

is an adequate source of calcium for young 
calves. 

31. Anemia in animals results from a deficiency of iron. It is 
recognizable by paleness of the skin and especially mem­
branes of the mouth. Thumps in suckling pigs is also an 
indication of anemia. The problem usually is limited to 
pigs kept on concrete or wooden floors with no access to 
soil and calves, lambs or colts kept too long on milk as 
their only feed. MiUc is deficient in iron. 

A deficiency of iron results in 

32. Iodine is necessary for the formation of thyroxine which is 
a homione of the thyroid gland. When a deficiency of iodine 
exists, the gland enlarges in an effort to provide more 
thyroxine. 

is necessary for the formation of 
thyroxine. 

33* Iodized salt with stabilized iodine added is a good way to 
provide iodine. Iodine deficiency in sheep results in the 
birth of weak, dead or woolless young. 

Stabilized is a good way to provide 
• 
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Iodine deficient areas occur locally throughout the North­
west, the Great Lake Region, Indiana, Ohio, Pennsylvania, 
Illinois, the Dakotas', Nebraska, Utah, Nevada, Colorado, 
Idaho and Montana. 

iodine is necessary to prevent weathering 
of iodized salt blocks. 

35 Copper deficiency may exist as a primary deficiency or in 
combination with cobalt and possibly iron deficiencies. 
Copper deficiency seems to be associated with anemia. 
Anemia is recognizable by paleness of the skin and expeci-
ally the membranes of the mouth. 

deficiency may exist as a primary defi-

copper 
ciency or in combination with cobalt and possible iron 
deficiencies. 

ii 

36. 

copper 

Animals suffering from inadequate copper intake appear to 
be unable to absorb iron at a normal rate, and a defect in 
hemoglobin synthesis exists. Symptoms of copper deficiency 
in young lambs are muscular incoordination with partial 
paralysis of the hindquarters. 

A defect in hemoglobin symthesis may result from a 
deficiency preventing absorption of 

adequate iron. 

37" The important function of cobalt in sheep nutrition is to 
promote synthesis of Vitamin B^^ i^ "the rumen. Cobalt de­
ficiency causes a loss of appetite, lack of thrift, weakness, 
anemia and a decrease in fertility and in milk and wool 
production. 

Cobalt functions in the rumen to promote, synthesis of 
Vitajnin B 12 

sulfur 

38. Sulfur is essential in livestock diets. It functions in the 
synthesis of sulfur containing amino acids in the rumen and 
certain other sulfur compounds of the body. Mature grass 
and grass hays are sometimes low in sulfur and may not 
furnish adequate amoimts for optimum animal performance. 

functions in the synthesis of some amino 
acids in the rumen. 
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manganese 

salt 

sunshine 

Dicalcium phosphate 

ground limestone or 
dicalcium phosphate 

39' The symptoms of manganese deficiency are poor hatchability 
of the eggs in the laying flock and slipped tendons in grow­
ing chickens. "Eations containing wheat or wheat products 
or a small amount of manganese sulfate will generally p ,-e-
vent the trouble. 

A deficiency in M does affect ha':chability of 
eggs and causes slipped tendons in growing chickens. 

kO. Tankage, milk by products or fishmeal fed to boars in large 
enough amounts to balance their protein needs satisfies the 
mineral needs except for salt. 

is the only mineral not adequately supplied 
to boars when protein requirements are satisfied with tank­
age, milk by products or fishmeal. 

4l. Calves in confinement sometimes get rickets. Feeding a 
well-balanced ration made up of grain and sun-cured legume 
hay, and access to sunlight will prevent rickets and cure it 
in its early stages. 

Plenty of will help prevent rickets. 

42. Cows nursing calves on early spring pasture may need calcium 
added to oheir ration. Dicalciiom phosphate is a good form 
to use. Good legume hay fed at the rate of 6 or 7 pounds 
daily with other roughage should provide enough calcium 
but phosphorus may be lacking. 

is a good source of 
phosphorus. 

43. Bulls fed mixed hay and grain during winter need no mineral 
supplement other than salt. If no legume hay is fed, 
calcium should be supplied by ground limestone, free choice 
or dicalciiM phosphate. 

Bulls on pasture and grain, or bulls on grass hay should be 
supplied with 
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will not 

kk. Neither calcium or phosphorus are necessary supplements when 
stocker and feeder cattle are fed a balanced ration of grain 
and good legume hay. 

Feeder and stocker cattle on a balanced ration for nutrients 
other than minerals not including legume hay (will, will 
not) be adequately supplied with calcium and phosphorus. 

pasture 
legume hay 

45. Su;̂ plementary minerals are not necessary for young dairy 
cattle on pasture or legume hay except for salt. It is 
good practice to keep dicalcium phosphate available to 
them, however. High producing cows in the early stages of 
lactation may need additional calcium and phosphorus. 

Supplementary minerals are not necessary for young dairy 
cattle on or except for 
salt. 

ke, 

ground limestone 
steamed bonemeal or 
dicalcium phosphate 
phosphorus 
phosphorus 

Producing dairy cattle not receiving legume hay should be 
furnished ground limestone or steamed bonemeal. These may 
be mixed with the grain at the rate of 1 to 2 pounds for 
each 100 pounds of grain mixture, or for cows on pasture a 
mixture consisting of equal parts bonemeal or dicalcium 
phosphate, limestone, and salt may be supplied in feeders to 
which the cattle have free access. 

Dairy cattle not on legume hay should receive . 
or . Dairy cattle fed grass hays are generally 
deficient in This can be remedied usually by 
feeding supplements high in 

47. Salt should be available at all times. Swine cannot eat 
enough block salt to get a.̂ l that they need, so loose salt 
should be fed in the ration or free choice. Brood sows and 
pigs not running on pasture should be self-fed sun-cured 
legume hay to provide calcium and Vitamins A and D. This is 
especially true during the winter when pastures are not 
available. 

loose Salt should be provided for swine in the form. 

Legume, Iron, Copp 
Copper 

NOTE: Iron injec­
tion or so3-ution 
painted on the 
udder or iron sul­
fate (iron + copper) 
or ferrous sulfate 
fed to the litter. 

48. L hay is needed to provide calcium and Vitamins A 
and D for brood sows and pigs not on pastures. It is im­
possible to give a lactating sow the feeds that will enable 
her to furnish enough iron and copper in her milk to prevent 
anemia in her pigs. 

For this reason young pigs kept on concrete or wooden floors 
should have and provided. 

1 
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manganese 

no 

49* Poor hatchability of the eggs in a laying flock and slipped 
tendons in growing chickens result from manganese deficiency. 
Wheat and wheat products or 4 or 5 ounces per ton of mangan­
ese sulfate will generally prevent the trouble. 

Slipped tendons in growing chickens result from 
deficiency. 

Manganese deficiencies are common only in the poultry 
industry. 

50. Now that you are aware of mineral deficiencies to be con­
cerned about, answer this question again. 

Should extra minerals be fed as "insurance" to maximize 
profits? 

51. With the increasing useage of irrigation in the United 
States mineral supplements will become more necessary. Some 
of the important minerals are soluble and will become defi­
cient because of irrigation. 

Commercial fertilization has the effect of adding minerals 
to the soil. In some cases this could bring about a poor 
balance of minerals. In other cases the fertilizer elements 
will compensate for losses through irrigation. 
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POST-TEST 

MINERALS 

Underline correct answer(s). 

1. A ration containing an abundance of protein, carbohydrates, and fat, without 
minerals will generally result in the death of an animal than if 
no food at all is given. 

1 

- r 

) ' 
I : 

rr 

2. 

a. 
b. 
c. 

a. 
b. 
c. 
d. 

at the same time 
sooner 
later 

min 

7 
9 
11 
13 

minerals are known to be required by animals. 

e. 15 

3. Extra minerals fed as "insurance" 
feed. 

a. are 
b. are not 

as economical supplement to 

h. Mineral deficiencies are important only if deficiency symptoms can be observed. 

a. Ĝ ue 
b. False 

i 
5. Block salt be depended upon as a lone supply of salt for average 

to high producing dairy cattle. 

a. should 
b. should not 

6. Animals with a craving for salt based upon a lengthy deficiency may eat enough 
to 

a. require none for a period of time 
b. catch up on their requirements 
c. injure themselves 

7. Alfalfa is classed as in phosphorus. 

a. poor 
b. moderate 
c. rich 
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8, Plenty of will help prevent rickets. 

a. sunlight 
h. alfalfa hay 
c. protein 
d. milk 

9. Th3 important function of in sheep nutrition is to promote 
synthesis of Vitamin B,^ ^^ the rumen. 

a. manganese 
"b. iron 
c. cobalt 
d. zinc 

10. cannot get enough block salt to satisfy their requirements. 

a. Swine 
b. Cattle 
c c Sheep 

11. "Shot gun" mixtures of minerals 
for livestock. 

an economical feed supplement 

a. are 
b. are not 

12. Thumps are an indication of 

a. too much milk 
b. anemia 
c. too much iron 

13. The Pacific Northwest is a(n) deficient area. 

Ik. 

a. iron 
b. iodine 
c. calcium 
d. phosphorus 

is a good source of calciiM. 

t-: 

a. Ground limestone 
b. Bonemeal 
c. Meat scraps 
d. Tankage 
e. Sodium chloride 
f. Dicalcium Phosphate 

15. Plenty of 
stages. 

will help prevent rickets and cure if in its early 

a. iron 
b. salt 
c. bleached hay 
d. sunshine 
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16. Mineral deficiencies economic losses even though deficiency 
symptoms are not visibly apparent. 

a. can cause 
b. cannot cause 

17* Anemia in animals results from a deficiency of 

a. salt 
b. iron 
c. cobalt 

18. 
thyroid gland. 

a. Iron 
b. Salt 
c. Cobalt 
d. Manganese 
e. Iodine 

is necessary for the formation of thyroxine, a hormone of the 

19. Slipped tendons in growing chickens result from 

a* mangesium 
b. iron 
c. manganese 
d. cobalt 

20. Match the following materials with the minerals they provide 

deficiency. 

a. Qystersliell 
b. Iron sulfate 
c. Sodium chloride 

_calcium 
salt 

iron 

21. or 
sources of calcium and phosphorus. 

a. Oystershell 
b. Dicalciiim phosphate 
c. Steamed bone meal 
d. Iron sulfate 
e. Vitamin A 

22. The function(s) or phosphorus in the animal is (are) 
correct answer(s). 

a. bone formation 
b. regulating body processes 
c. necessary for usage of carbohydrate by animal 
d. necessary for usage of fat by animal 
e. necessary for usage of protein by animal 

are good 

Choose 
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23. 
phosphorus. 

animals have the greatest need for minerals such as calcium and 

i l : 

Iki 

25. 

a. Young 
b. Mature 
c. Aged 

24. Label the following with 

1. Calcium 
_ 2 . Gold 
3. Selenium 

3 - Cobalt 
^ o Platinum 

__6. Uranium 
_ 7 . Phosphorus 
__8. Magnesium 
__9. Copper 
10. Potassium 

A. Major element 
B. Minor elem.ent 
C. Not essential for livestock 

1̂1. Mangane se 
_12. Iodine 
_13. Chlorine 
'ik. Sulfur 
_15. Zinc 
_l6. Sodium 
17. Iron 
"18. Lead 
"19. Tin 
20. Aluminum Studies at WSU indicate adequate amounts of most minerals with the exception of 

_, in the State of Washington. 

a. Zinc 
b. Copper 
c. Selenium 
d. Sulfur 
e. Calcium 
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RIRPOSE 

This is a "Plant Nutrition" programmed instruction unit designed to provide an 
introduction to "Soil Fertility" or "Plant Nutrition." This program includes the 
following knowledges: 

1. Chemical elements necessary for plant growth, grouped by: 

a. Sources of air, water and soil. 

b. Major and minor elements. 

c. Primary plant foods. 

d. Secondary plant foods. 

2. Functions of nitrogen, phosphorus, and potash for growth and maturity of 
plants and resistance to disease. 

3. The soil amendment to correct acid soil conditions. 

k. The function of the "carrier" material in commercial fertilizers. 

5. The soil type and its affect on fertilizer utilization by crops. 

6. The importance of chemical soil tests to establish fertilizer needs. 

7. The importance of field testing the rates of fertilizers recommended by 
the chemical soil test results. 

8. The plant processes; photosynthesis, transpiration and respiration. 

9. The physical texture and structure and chemical fertility of soils as 
these two factors limit or promote plant growth. 

10. Barnyard manure as a source of nutrients to the soil. 

11. Green manure crops. 

12. Commercial fertilizer labeling. 

13* The purposes of crop rotation. 

14. The nitrogen cycle. 

15. The solubility of nitrogen. 

16. The carbon-nitrogen ratio. 
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PRE-TEST 

PLAMT NUTRITION 

Name 

Underline the Correct Answer 

1. Water and air furnish three elements for plant growth. They are 

a. Manganese 
b. Phosphoric acid 
c. carbon 
d. oxygen 
e. copper 
f. zinc 
g. hydrogen 

2. is taken from the air by certain groups of bacteria. It is 
available to plants through these bacteria. 

a. Oxygen 
b . Nitrogen 
c . Carbon 
d . Calciijm 
e. Phosphorous 

3. Which three are known as primary plant foods? 

a. 
b. 
c. 
d. 
e. 
f. 

carbon 
zinc 
nitrogen 
phosphoric acid 
iron 
potash 

h. The "rarer elements" include 
manganese. 

, molybdenum, copper, 

5. 

a. zinc 
b. magnesium 
c. boron 
d. iron 
e. nitrogen 

functions to increase growth and slow up maturity. 

a. Phosphorous 
b. Calcium 
c. Nitrogen 
d. Oxygen 

6. hastens maturity of crops. 

a. Nitrogen 
b. Sulphur 
c. Potash 
d. Phosphoric acid 

m 
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7. appears to aid plants in resisting certain diseases 

a. Phosphorous 
b. Gypsum 
c. Nitrogen 
d. Potash 
e. Phosphoric acid 

8. The term is used to indicate the material in which the plant 
nutrient is found (commercial fertilizers). 

a. dryer 
b. carrier 
c. host 
d. conveyer 

Lime does not furnish nitrogen, phophoric acid or potash and is therefore classi­
fied as a 

\l' 

a. carrier 
b. "helper" 
c. fertilizer 
d. amendment 

10. Soil acidity is measured as 

1'! 

!'• 

lii 

i : 

I ( 

11. 

12. 

a. 
b. 
c. 
d. 
e. 

tilth 
friability 
sourness 
sweetness 
PH 

is the process resulting in production of carbohydrates. 

a. Transpirati on 
b. Photosynthesis 
c. Respiration 
d. Transportation 

is the process of absorption of water by root hairs, movement 
up through the stems, to the leaves. The remainder of the water is lost by 
evaporation through the stomata. 

a. Perspiration 
b. Photosynthe si s 
c. Respiration 
d. Ti-an sport at i on 

13. is a destructive process by which food is destroyed, with a 
consequent release of energy, intake of oxygen, and outgo of carbon dioxide and 
water. 

a. Respiration 
b. Exhalation 
c. Tran spi rat ion 
d. Phot o synthe sis 
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l4. Barnyard manure is valuable for its nutrient elements and for its 

a. phosphoric acid 
b. calcium 
c. organic matter 
d. nitrogen 

15. 12-15-7 stands for a commercial fertilizer mixture of 12^^ 
and 7^ . 

J 151 

a. sulfur 
b. phosphoric acid 
c. potash 
d. nitrogen 
e. calcium 
f. sulfur 

16. One approach to 
legume or hay crop. 

(Fill in the blanks with 
the correct letter) 

includes a cash crop, a cultivated crop, and a 

r 

1 

17. 

19. 

a. 
b. 
c. 
d. 

a. 
b. 
c. 
d. 

nitrification 
crop rotation 
nutrition 
a carbon cycle 

in 

Phosphoric acid 
Sulfur 
Potash 
Nitrogen 

in the soil is soluble and easily lost to drainage. 

18. Crop residues, commercial fertilizers, and ammonium and nitrate salts by pre­
cipitation are forms of 

a. phopshorous 
b. potash 
c. nitrogen 
d. calcium 

is most readily available and in larger amoimts for 
microorganisms and plant growth. 

a. N, nitrogen 
b. Ml^, ammonium 
c. NOp, nitrite 
d. NOo, nitrate 

20. The relationship between nitrogen and carbon is called the 

a. nitrogen-carbon ratio 
b. carbon-nitrogen ratio 
c. potash cycle 
d. carbon-nitrogen equivalent 

„ (/.̂ vv.iâ  
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INFOEMATION PAML 

This is a programed instruction unit for "Plant Nutrition." You will find it 
relatively easy to answer the questions in each "frame." This method of instruction 
will aid you to master the objectives listed if you apply yourself to the material. 

You are provided with a program and a combination answer sheet and mask to cover 
the answers. 

1. Place the mask (answer sheet) over the answer in a way that exposes one 
question (frame) at a time. 

2. Write your answer on the answer sheet. 

3» Move the answer sheet down to expose the next frame and answer to the 
previous frame. 

k. Should your answer be wrong, write the correct answer above or along 
side—do not erase your incorrect anŝ ^̂ ?*""̂  



IMiliiHIiPi iPiiili Il i i i iMili i i i l^MI^^MM am 

Plant Nutrition 

If you have not 
read the informa­
tion panel, do so 
now, then proceed 
to frame 1. 

Name 

1. 
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9. 16. 

2. c_ 

h_ 

o_ 

3. _ 

k. 

5. 

6. 

7. 

8. 

10. 

11. 

12. 

13. 

Ik. 

15. 

17. £. 

18. 

19. 

20. 

21. 

22. — 

23. R_ 

2h, 

25. 

26. -

27. o 

28. ^ 

29. 

m 

30. 
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Plant Nutrition 
Continued 

Name 
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31. 

. . 

32. 
• 

• 

33. --

i 34. — 

35. 
' 

M 
i . 

i . 

J 

' 36. 

1 37. -

38. 

39. 

ho. 

hi. 

42. 

43. 

45. 

46. 

47. 

48, 

49. 

50. 

51. 

52. 

MB • • 

• 

am «n 

M M 

• • 

f t 

REVIEW 

iron 

copper 

calcium 

boron 

zinc 

svilfur 

molybdenum 

magnesium 

manganese 

53. 
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carbon 
hydrogen 
oxygen 

Fourteen elements have been recognized as being necessary 
for plant growth. Three from air and water are carbon, 
hydrogen, and oxygen« ITiese elements account for over 90 
per cent of the total weight of the plant. 

The three elements furnished by air and water are 
, , and . 

The atmosphere provides c 
and o to plants. 

h 

oxygen 
hydrogen 
oxygen 

nitrogen 

Nitrogen is taken from the air by certain groups of 
bacteria. The nitrogen assimilated by these organisms 
undergoes a change before it is used by higher plants. 
Certain groups of bacteria remove from 
the air. 

k. The bacteria taking nitrogen from the air may be associated 
with most, if net all, leguminous plants are nitrogen-fixing 
plants. 

Non-legumes do not fix . 

nitrogen 

oxygen 
hydrogen 
carbon 

5. The nitrogen which is taken from the air by bacteria is com­
bined in the soil to make soluble compounds before it can 
ordinarily be used by higher plants. Therefore, it is 
ordinarily stated that 7 elements come from the soil, and 
3 from air and water. 

The three from air and water (other than nitrogen) are 
, , and . 
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nitrogen 
phosphoric acid 
potash 

calcium 
sulfur 
magnesium 

nitrogen 
phosphoric acid 
potash 

calcium 
sulfur 
magnesium 

iron 
manganese 
copper 
zinc 
"boron 
molybdenum 

iron 
manganese 
copper 
zinc 
boron 
molybdenum 

6. Twelve elements are provided by the soil. Nitrogen, 
phosphoric acid, and potash are known as "primary plant 
foods" and are needed by plants in relatively large amounts 
and have long been recognized as those most likely to be 
deficient in so:Is. 

Copy them in the answer space. 

7. CalciiM, sulfur, and magnesium are secondary plant foods. 
These secondary plant foods are usually needed in relatively 
large amounts. 

Copy in the answer space. 

8. , and 
are "primary plant foods. 

, and are 
"secondary plant foods." 

9. Iron, manganese, copper, zinc, boron, and molybdenum are 
usually called the "rarer elements" or "minor plant foods." 
They are needed in minute amount but are essential. Copy 
them in the answer space. 

10. Continuing research is studying some eleven other mineral 
elements. However, , , 

, , , and 
are the "rarer elements" proven to be 

essential to plant growth. 
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growth 
maturity 

nitrogen 

phosphoric acid 

phosphoric acid 

potash 
carbon 
hydrogen 
oxygen 

11. Nitrogen functions to increase growth and defer maturity. 
It produces a good leaf and stem development and gives to 
the plant that luxurious dark-green color which is so c' 3sir-
able in growing crops. 

Nitrogen increases and defers 

12. No matter how much phosphoric acid and potash there may be 
in the soil, the crops can use only quantities in proportion 
to the growth of the plants, and the growth of the plants 
will be in proportion to the in the soil. 

13. Phosphoric acid hastens maturity of crops and aids in trans­
ferring substances from the stalk, leaves, and other growing 
parts to the seed, making the grains plump and full. 

increases the proportion 
of grain to straw and also stimulates root development in 
young plants. 

l4. hastens the maturity of • 
crops. Potash appears to aid the plants resisting certain 
diseases. 

An insufficiency of potash results in the early ripening or 
dying of the stems and leaves of plants while the seeds or 
fruit are still immature. 

15. appears to aid plants in resisting certain 
diseases. 

, , and are 
elements furnished by air and water. They make up 90 per 
cent of the plant weight. 
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nitrogen 
potash 
phosphoric acid 

carrier 

less 

clay 
sandy 

amendment 

16. The terra "carrier" is used to indicate the material in 
which the plant nutrient is found. 

For instance, sodium nitrate, superphosphate, and potassium 
sulfate are carriers of the "primary plant foods," 

, , and 

17. The term c is used to indicate the material 
in which the plant nutrient is found. 

Chemical soil tests have "been developed to determine which 
fertilizer elements are less than adequate in a particular 
soil. 

18. Soil type has a marked effect on the results of fertilizer 
applied to soils having the same chemical test result. 

Clay soils are usually richer in plant nutrients than sandy 
soils. Sandy soils leach badly compared to clay soils, 
therefore, losing nutrients more quickly than clay soils. 

• Certain chemical forms of a fertilizer elements are more 
quickly available and are more soluble than other forms. 

A sandy loam is rich in plant nutrients 
than a silty clay loam. 

19. Chemical soils tests are important to a fertilization 
program. 

A field trial based upon the chemical tests results can 
definitely establish the rate of fertilizer application by 
applying the amoiints of fertilizer indicated by the chemical 
test to growing crops and by measin*ing the differences in 
crop yield. 

soils do not leach as badly as do 
soils, and, therefore, do not lose nutiients as quickly. 

20. Lime is called a soil "amendment" rather than a fertilizer, 
as it does not carry nitrogen, phosphoric acid or potash. 

The acidity of the soil determines the kinds of crops that 
can be grown on a soil. 

Lime is a soil 
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Transpiration 
Respiration 
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21. Some knowledge of plant processes are important to the 
growth and nutrition of crops. 

Photosynthesis is the process by which green plants combine 
carbon dioxide and water in the presence of sunlight, to 
form carbohydrates. 

results in formation of carbohydrates. 

22. Plants need a certain amount of water in carrying on their 
physiological processes. However, only a small percentage 
of the water that is absorbed by the root hairs and passes 
upward to the leaves is used in these processes. The 
remainder evaporates through the stomata as water vapor. 
This process is called transpiration. 

23. Respiration unlike photosynthesis, which is limited to cer­
tain cells in t.he leaves, takes place in every living cell. 
Respiration is a destructive process by which food is des­
troyed with a consequent release of energy intake of oxygen 
and outgo of carbon dioxide and water. 

R results in release of carbon dioxide and 
water. 

2k» is the process of absorption of water by 
the root hairs, and movement up through the stems, to the 
leaves. 

is the process involving release of energy, 
intake of oxygen and outgo of carbon dioxide and water. 

25. Two soil characteristics equally important as limitations 
to plant growth are the physical texture and structure of 
the soil and the chemical fertility of the soil. 

and are important soil 
characteristics to plant growth. 
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orgtJiic matter 
phosphoric acid 

26. Barnyard manure is valuable for its nutrient elements and 
for its organic matter content so beneficial to the physical 
structure of the soil. 

Manure is not a well-balanced fertilizer. It is low" in 
phosphoric acid and relatively high in nitrogen and potash. 
Addition of phosphorous to manure adds much to its value. 

27. Barnyard manure is valuable for its nutrient elements and 
for its o m content. 

Manure is low in 

28. 

green manure crop 

(1) 
(2) 

A green manure crop is one used for turning into the -soil, 
whether planted for that purpose or not. 

For supplying organic matter to the soil, the g 
that will produce the most growth 

in the time available should be chosen. 

29. Fertilizers are made up of two major groups (l) Maniires or 
organic amendments, and (2) Commercial fertilizers. 

Group I included barnyard manures, green manures, crop 
residueo and wastes that are plowed under for enrichment 
of the soil. 

Group II includes fertilizers produced commercially and sold 
singly or in combination. 

A compost of leaves is [(l), or (2)]. 
Calcium nitrate is group _______________ . 

30. The mixed fertilizers are commonly referred to by a series 
of numbers such as 0 - 10 - 10, 5 - 10 - 20, etc. 

The first number stands for the percentage of nitrogen; the 
second number, available phosphoric acid; and the third 
number, the water soluble potash. 

10 - 20 - 30 stands for 10 lbs. of nitrogen, 20 lbs. of 
phosphate, and 30 lbs. of potash. 
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potash 

31. 10 - 40 - 15 stands for lbs. potash, 
lbs. phosphoric acid, and lbs. 

nitrogen. 

32. 2 0 - 1 0 - 5 stands for 20 lbs. , 10 lbs. 
, and 5 lbs. 

33* A crop rotation is any plan that is followed whereby one 
crop follows another. Usually one thinks of a well-planned 
program when referring to a crop rotation. 

34. Some advantages of crop rotation are: 
1. Maintains fertility of the soil. The same crop grown 

successively uses more of one nutrient than of the others. 
2. Disease, weeds and insects are more easily controlledi 
3. Labor is distributed to better advantage. 
k. Legumes aid in maintaining soil fertility through 

nitrogen fixation. 
5« Erosion control is promoted through preservation of 

organic matter by proper rotation. 
6. Diversification spreads the financial risk. The farmer 

with a variety of crops has hedged against losses. 

35. Can you think of any suggestions why any of the above might 
be true? 

List them. 



"mKifiimim mmmmm ppW|piP)PPPiPIPPipWiiW!WIP!WilW^ (mwwsflHPPw mmwrniLiuMW-^u ' •'VTB'3fif!*»*-B!^.>**'j " 

1 

110 

crop rotation 

— 

soluble 

20 
12 
15 

36. A fundamental approach to includes cash 
crop, cultivated crop, legume or hay crop (poorer quality 
soils would require more than one year in this last 
category). 

37. Nitrogen in the soil is soluble and easily lost to drainage. 
Nitrogen has a rapid effect on plant growth. Such a potent 
nutrient element should not only be conserved but also regu­
lated. Some of the intake and outgo of nitrogen can be 
controlled, by man; some is beyond man's control. 

38. Nitrogen is and easily lost to drainage. 

39* The nitrogen income of arable soils is derived from such 
materials as crop residues, green maniires, farm manures, 
commercial fertilizers, and ammonium and nitrate salts 
brought down by precipitation. In addition, there is 
fixation of atmospheric nitrogen. 

12 - 20 - 15 stands for lbs of phosphorous 
lbs of nitrogen 
lbs of potassium 

kO. The outgo of nitrogen is due to crop removal, to drainage, 
to erosion, to loss in a gaseous condition, both elemental 
and ammonia, and to unavailable forms of nitrogen. 
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nitrogen 

crop residue, green 
manures, commercial 
fertilizer, 
ammonium and ni­
trate salts by per-
cipitation 

crop removal, 
drainage, erosion, 
gaseous losses, 
unavailable forms 

kl. has a rapid effect on plant growth. 

k2. One form of nitrogen income in 

One form of nitrogen outgo is 

43. Much of the nitrogen added to the soil undergoes many 
transformations "before it is removed. NH. (ammonium) 
changes to NOp (nitrate). [Elhis nitrate form is either 
appropriated By microorganisms and higher plants, or is 
removed in drainage or volatilization. And so the cycle 
goes on and on. 

hk. Study the nitrogen cycle. 

Greeh fattn 
Tnaytures 

re Sidles 

(• 
. ^ 

w/ihnn\oht ft — 

/an 
i 
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income 
outgo 

low 

a 

30:1 

k6. Crop residue is considered nitrogen (outgo, income). 

Drainage is considered nitrogen (outgo, income). 

47* A close relationship exists "between the organic matter and 
nitrogen contents of soils. This ratio of car"bon to nitro­
gen in the organic matter of the furrow slice ranges from 
8:1 to 15:1* This ratio controls the available nitrogen, 
total organic matter, and rate of organic decay. The re­
lationship is called the carbon-nitrogen ratio. 

Green manure crops have a (low or high) ratio of carbon to 
nitrogen. 

48. Competition for available nitrogen results when residues 
having a high C:N ratio are added to the soil (straw at 90:1 
carbon to nitrogen ratio for example). When a high carbon 
residue is added to a soil having a narrow C:N ratio, the 
demand for nitrate nitrogen becomes so great by the micro­
organisms rapidly decomposing the organic matter that little 
nitrate nitrogen is available for higher plants. This slows 
growth of plants. 

49. A practical example would be the plowing under of wheat 
straw and planting a crop. Unless the nitrogen content is 
high the new crop will lack optimum nitrogen for growth. 
Commercial fertilizer in correct amounts will hasten decomp­
osition of organic matter and release the nitrate nitrogen 
for the new crop. Moisture often limits the amount of 
fertilizer useable as a maximum amount. 

Farmers currently (A. add commercial nitrogen or B. burn 
stubble) to keep the C:N ratio low for a new growing crop. 

50. 30 parts carbon to 1 part nitrogen is a ratio of : 
carbon to nitrogen. 
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field trials 

51. Western Washington soils react to phosphorous fertilizer by 
"fixing" about 70 per cent of it into forms not available to 
plants. Eastern Washington soils do not lose this much 
nutrient value. 

More important to the farmer is whether additions of fertili­
zers result in a profitable increase in production. 

52. The amounts of fertilizer providing the best economic return 
can best be dei:ermined by chemical tests followed by 
f t 

53' Farming is applied science. This program illustrates this. 
A farmer needs to make use of chemical test, resource 
people, and the scientific method in his farming enterprise. 

Review 

The primary plant foods are , , and 
• 

Choose the secondary plant foods by placing the letter "S" in 
front of them and the "rarer elements" by putting an "R" in front 
of them. 

iron sulfur 
copper molybdenum 
calcium magnesium 
boron manganese 
zinc 
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PRE-TEST 

PIANT NUTRITION 

Underline the Correct Answer 

Name 

1. Water and air furnish three elements for plant growth. They are 

a. Manganese 
b. Phosphoric acid 
c. carbon 
d. oxygen 
e. copper 
f. zinc 
g. hydrogen 

is taken from the air by certain groups of bacteria. It is 
available to plaii'̂ s through these bacteria. 

a. Oxygen 
b. Nitrogen 
c. Carbon 
d. Calciiom 
e. Phosphorous 

3. Which three are known as primary plant foods? 

a. 
b. 
c. 
d. 
e. 
f. 

carbon 
zinc 
nitrogen 
phosphoric acid 
iron 
potash 

The "rarer elements" include 
manganese. 

molybdenum, copper. 

a. zinc 
b. magnesium 
c. boron 
d. iron 
e. nitrogen 

5. 

6. 

a. Phosphorous 
b. Calcium 
c. Nitrogen 
d. Oxygen 

functions to increase growth and slow up maturity. 

hastens maturity of crops. 

a. Nitrogen 
b. Sulphur 
c. Potash 
d. Phosphoric acid 
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appears to aid plants in resisting certain diseases. 

:IT 

a. Phosphorous 
h. Gypsum 
c. Nitrogen 
d. Potash 
e. Phosphoric acid 

8. The term is used to indicate the material in which the plant 
nutrient is found (commercial fertilizers). 

a. dryer 
h. carrier 
c. host 
d. conveyer 

Lime does not furnish nitrogen, phophoric acid or potash and is therefore classi­
fied as a 

n 
a. carrier 
b. "helper" 
c. fertilizer 
d. amendment 

10. Soil acidity is measured as 

:y a. tilth 
b. friability 
c. sourness 
d. sweetness 
e. pH 

11. is the process resulting in production of carbohydrates 

12, 

a. Transpiration 
b. Photosynthe si s 
c. Respiration 
d. Transportation 

is the process of absorption of water by root hairs, movement 
up through the stems, to the leaves. The remainder of the water is lost by 
evaporation through the stomata. 

a. Perspiration 
b. Photosynthe si s 
c. Respiration 
d. Transportation 

13. is a destructive process by which food is destroyed, with a 
consequent release of energy, intalte of oxygen, and outgo of carbon dioxide and 
water. 

a. Respiration 
b. Exhalation 
c. Transpiration 
d. Photosynthesis 
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ik. Barnyard manure is valuable for its nutrient elements and for its 

a. phosphoric acid 
b. calciiM 
c. organic matter 
d. nitrogen 

15. 12-15-7 stands for a commercial fertilizer mixture of 12^ 

and Tfo . 
, 151 

a. sulfur 
b. phosphoric acid 
c. potash 
d. nitrogen 
e. calcium 
f. sulfur 

(Fill in the blanks with 
the correct letter) 

i 

16. One approach to 

17. 

18. 

legume or hay crop. 

a. nitrification 
b. crop rotation 
c. nutrition 
d. a carbon cycle 

includes a cash crop, a cultivated crop, and a 

in the soil is soluble and easily lost to drainage. 

a. Phosphoric acid 
b. Sulfur 
c. Potash 
d. Nitrogen 

Crop residues, commercial fertilizers, and ammonium and nitrate salts by pre­
cipitation are forms of 

a. phopshorous 
b. potash 
c. nitrogen 
d. calciiam 

L ! 
1 9 . is most readily available and in larger amounts for 

microorganisms and plant growth. 

a. 
b. 
c. 
d. 

N, nitrogen 
WHr, ammonium 
WOp, nitrite 
NO:̂ , nitrate 

20. The reJ.ationship between nitrogen and carbon is called the 

I! a. nitrogen-carbon ratio 
b. carbon-nitrogen ratio 
c. potash cycle 
d. carbon-nitrogen equivalent 

4 
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LAUD JUDGING 

This program is "Land Judging." It is to follow "Plant Nutrition." "Land 
Judging" is designed to introduce the subject of soil management. This program in­
cludes the fo] lowing knowledges: 

1. Why land is classified. 

2. How land is classified. 

3. What the classifications are. 

4. What pH is and its affect on plant growth. 

5. What the seven factors of classification are. 
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PRE-TEST Name 

LAUD 

Underline the correct answer(s). 

1. Land classes suitable for cultivation are , and 

a. 
b. 
c. 
d. 
e. 
f. 
g-

I 
II 
III 
IV 
VI 
VII 
VIII 

Land classes not suitable for cultivation are , and 

a. 
b. 
c. 
d. 
e. 
f. 
g-

I 
II 
III 
IV 
VI 
VII 
VIII 

3. Land slope is defined as the number of feet fall per 

a. 10 feet 
b. 100 feet 
c. 25 feet 
d. 1,000 feet 

4. Soil depth is the effective depth that roots and can penetrate the soil, 

a. moisture 
b. a drill 
c. a shallow rooted plant 
d. a post hole digger 

Soil permeability refers to the rate of movement of 
the soil. 

a. roots 
b . moisture 
c. air 
d. fe3?tilizer 

and through 

6. Soils that feel "sticky" when moist are textured soils 

a. 
b. 
c. 
d. 

loam 
silt 
medium 
fine 

e. coarse 
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7. "Silty" or "Loamy" textured soils are 

a» fine 
b. medium 
c. coarse 
d. heavy 

Name 

8. is the major influence for rate of water run-off. 

a. Slope 
b. Soil drainage 
c. Permeability 
d. Flexibility 

Soil 
heavy rains. 

refers to how ra].)idly the land drains after snow melt or 

a. length of life 
b. drcinage 
c. permeability 
d. slope 

10. Moderate erosion is a loss of topsoil between per cent 

a. 
b. 
c. 
d. 

The 

a. 
b. 
c. 
d. 

10-20 
15-30 
25-75 
30-60 

acidity, or alk 
• 

PH 
bH 
sourness 
cation exchange 

11. The acidity, or alkalinity (sweetness) of a soil are measured in terms of 

12. Land that can be used regularly for crops in a good rotation but needs intensive 
treatment and is subject to serve limitations in use for crop land is land class 

a. I 
b. Ill 
c. IV 
d. VI 

13. Land that is very deep is greater than deep. 

a. 
b. 
c. 
d. 

30" 
40" 
50" 
60" 
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l4. The individual parts of soil are called soil 

Name 

1 . 

a. conglomerate s 
b. clumps 
c. particles 
d. pieces 

15. A common example of a soil profile having limiting permeability is one having a 
heavy layer of in the subsoil. 

a. sand 
b. minerals 
c. clay 
d. nutrients 
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INFORMATION PANEL 

This is a programed instruction unit for "Land Judging." You will find it rela­
tively easy to answer the questions in each "frame." This method of instruction will 
aid you to master the objectives listed if you apply yourself to the material. 

You are provided with a program and a combination answer sheet and mask to cover 
the answers. 

1. Place the mask (answer sheet) over the answer in a way that exposes one 
question (frame) at a time. 

2. Write your answer on the answer sheet. 

3. Move the answer sheet down to expose the next frame and answer to the 
previous frame. 

4. Should your answer be wrong, write the correct answer above or along 
side—do not erase your incorrect answer. 
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C 
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s 

or 

cr 
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to 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. s 

s 29. 

30. 

31. 

to 

to 

to 

to 

or 

t 
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Name 

32. 

33. c. 

3^. _ 

35. L 
36. _ 

37. _ 

38. m 

39. _ 

kO. _ 

4l. 

k2, 

^3. 

^5. 

REVIEW 

a. 

c. 

and 

, and 

b. to 
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e. 

h. 

h9-

50. 

51. 

52. 

53. 

55. 

56. 

57. 

58. 

59. 

60. 

and 

k6. s_ 

lf7. 

48. 

f. 

g-

and 

, and 

E. 

and 

and 

d. to 61. 
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63. 
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77. 
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78. 

79. 

80. 

81. 

82. 

83. 

dk. m J to 

to 

to 

• ^ 
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85. 

86. 

87. 

88. 

126 

99. 

100. 

101. 

102. 

103. 

lOif. 

to 

and 

to 

to 

or 

89. 

90. 

91. 

92. 

93. 

9î . 

95. 

96. 

97. 

98. 

and 

and 

105. 

106. 

107. 

108. 

109. 

110. 

111. 

112. 

113. 

Il4. 

115. 

and 
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116. 

117. 

118. 

119. 

120. 

121. 

122. 

123. 

124. 

125. 

126. 

127. 

127 

128. 

129. 

130. 

131-

132. 

133» 

134. 

135. 

136-

137. 

138. 
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capaM3.ity 

classify 

seven 

classifying 
or 
classification 

1. Before you start the program, you should read the instruction 
sheet. If you have not already done so, read the instruction 
sheet now. If you read it, proceed to frame 2. 

2. For the most hazard free land usage we classify our soils 
into "ability to produce" groups, or land capability classes. 

O^ese eight capability classes are divided according to 
their c 

3. Just as a doctoi* checks pulse and temperature of a patient 
before classifying the si"''<-neds, so do we learn to check the 
seven symptoms of our land before attempting to c 
it. 

h. We look for factors or symptoms before 
classifying the land and recommending certain crop usage 
for it. 

5. The reason for c of land is to make the best 
use of the land. We wish to gain the biggest return from 
our investment without permanent loss of the soil or its 
feorbility. 

i 
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6. Efficient classification of the land will require a detailed 
knowledge of the seven s. 

I f 

t 

I 

depth 

7. Soil depth is the first factor we will consider in detail. 

Soil d is determined by the depth of penetration of 
roots and moisture. 

PI 
i i 

• i 

moisture or 
root 

8. Soil depth may he measured by either 
penetration. 

or 

soil depth 

9. We classify soils as very shallow, shallow, moderately deep, 
deep or very deep. 

These are divisions or categories of 

10. Soil depths are separated by inches as follows: 

0-10" - very shallow 
10-19" - shallow 
20-35" - moderately deep 
36-59" - deep 
60" or more - very deep 

Copy the soil depths. 
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deep 

moisture 
or roots 

10 

36 

60 

11. Deep soils are from 36-6O inches deep. 

Alfalfa roots found at 53 inches depth is an indication of a 
soil. 

12. Very deep soils can he identified hy evidence of 
or s at 60 inches or deeper. 

13. Very shallow soils are less than 10 inches deep. 

Shallow soils are from to 19 inches deep. 

1^. Moderately deep soils are from 20 to 36 inches deep. 

Deep soils are from to 60 inches deep. 

15. Very deep soils are inches or deeper. 

• ' l ' M V > ^ ! • ' • — • ^ 
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! i 

i I' 

i I 

i ! 

10 

20 
36 

10 
20 

36 
60 

60 

0-10 
Shallow 
20-36 
36-60 
Very deep — 
60 or over 

16. Very shallow soils are less than inches deep. 

17. Moderately deep soils are to inches deep. 

18. Shallow soils are from to inches deep. 

19* Deep soils are from to inches deep. 

Very deep soils are inches deep or more. 

20. If you answer the following questions correctly, move on 
to question 21. Otherwise, turn back to question 11 for a 
review. 

Very shallow — to " 
— 10 to 20" 

Moderately deep — to " 
Deep -— to " 

— or *' 
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SOIL PROFILES 

Diagrams of vertical profiles showing depths of soils 

- - - Soil Surface - - - -

solid bedrock 

top soil 

sub soil 

- 3V' 

Imper-
' raeable 
clay 
pan 

B 

, Soil Surface 

- 39" 

top soil 

bedrock 

^68" 

rock 

D 
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135 
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shallow 

moderately deep 

deep 

very deep 

moderately 
deep 

Refer to information panel, page 5̂  to answer frames 21-2^. 

21. The depth of soil profile "A" would he classified as 
• 

22. The depth of soil profile "B" would he classified as 
• 

23. The classification would for soil profile 
"C". 

2k, Soil profile "D" would he classified as 

25. Failure to find evidence of moisture or roots deeper than 
22 inches would indicate soil depth. 

H 



IRRiPilliPRIIPKimMIOTIilPPPiPRIIPI^^ wmmwy^am innui A. IJPJJNW »r^ai 

J ; 

l ! 

LI 

13^ 

Soil surface texture is classified according to the proportion of sand, silt, 
and clay that make up the soil mass. 

The size of individual particles of soil influences the ability of the soil to 
absorb and store water and air. 

as: 
After looking at and feeling the soil, we can then classify the surface texture 

Fine - "clayey" soils that feel stick or slick to the touch. 

Medium - "silty" soils that feel smooth or "floury" to the touch. 

Coarse - "very sandy" soils that feel gritty or abrasive to the touch. 

• 

I 
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I f 

surface 
texture 

by looking at it 
and feeling it 

soil surface 
texture 

fine, medium, 
or coarse 

sand, silt, clay 

If you have not read information panel on soil surface texture, 
do so now. 

26. Soil refers to the composition of the 
important top six inches of soil — the root zone. 

27. Texture of clothing is sometimes referred to as "coarse." 
We speak of soils as fine, medium, or coarse textured. We 
are referring to a six-inch layer. 

How would you decide whether a soil were fine, medixM, or 
coarse? 

28. Perhaps a series of different sized sieves would work to 
determine s t 

29. Sieves are used in the laboratory, but are awkward for field 
use. Field men learn to determine soil surface texture by 
moistening it and rubbing it between the thiimb and fore­
finger. 

In this way they can detennine if the soil surface texture 
is , , . 

' 

30. Soils are composed of , , and , 
the individual parts being called particles. 



136 

0 

! 

particle 

air water 

coarse 

coarse 

fine 

31. size determines ability of the soil to hold air 
and water. 

32. Particle size influences the ability of the soil to absorb 
and store and 

33. Sandy soils feel abrasive and "gritty" to the touch. Sandy 
soils have a c texture. 

3':-. Coarse soils are predominately sand with some silt and clay. 

Desert soils are usually in texture due to large 
proportions of sand. 

35. Soils having enough clay to feel "slick" and "sticky" have 
a f texture. 
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sticky or slick 

gritfcy 

medium 

silt 

smooth or floury 

36. Fine textured soils feel to the touch. 

37. Coarse textured soil feels to the touch. 

38. Soils with a large quantity of silt that feel smooth and 
floury are classified as having a m texture. 

39• Medium textured soils are composed predominantly of 
• 

They feel smooth and "floury" to the touch. 

ho. Medium textured soils feel to the touch 
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ir" 

4l. a. 

b. 

c. 

a-fine 
b-coarse 
c-medium 

42. last the classifications of soil surface texture and 
indicate how they feel. 

fine - sticky, 
medium - smooth or 
floury, 

coarse - gritty. 

textured soils feel sticky, 

textured soils feel gritty, 

textured soils feel smooth and floury, 

43. The purpose of this classification is to accurately field 
test a soil as to its 

soil surface 
texture 

kk. The individual parts of these soils are called soil 
the size of which determines the ability of the soil to hold 
air and water. 

particles 

^5* Soil is composed of carying proportions of 
, and • 

sand, silt, clay 
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REVIEW 

A. Very shallow soils are 0 tc _̂  irx'hss deep. 

10 

10-20 

Moderately deep 

deep 
35 tw 60 

*Oin^«H«'^iV*an«r««w 

B. Shallow soils are to inches deep. 

C. soils are 20 to 3^ inches deep< 

1 f 

tmm^s^V^.miryrtn nmf^<m^at — n ^ 

D. soils are to inches deep. 

60 

E. Very deep soils are greater than inches deep. 

4 
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F« Soil depth is the effective depth that 
can o-'netrate-. 

and 

IJ 

L̂. 

Pin 

[ -

sand 

silt^ clay 

fine 
medium 
coarse 

Pine soils characterized lay a sticky feeling when moist are 
chemically feirtile but are often a problem physically* They are 
either too hard for adequ8.te moistui-e penetration or too moist 
and sticky to disc and cultivate for seedbed preparation» Soil 
surface texture is an important consideration in land classifi-
i cation for hazard free land usage. 

G. Soil Is composed of varying proportions of 
, and 

H. Depending upon the proportions of sand, silt, and clay, we 
spealt of soils in the three textural categories _______ 

and 

m:»m.'»iM'»*jmta»^^*mm^m mmt t^fjMts^trmtjmm'mnnit •••—i 

The next section of this program will consider the effects of 
fine, mediums and coarse textured soils on the movement of air 
and -water through the entire profile (depth) of the soil. 
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Soil permeability refers to the rate of movement of air and water through the 
subsoil. Soils may be placed into relative permeability classes through studies of 
structure, texture, ciacking, deisity and other features. Structure refers to the 
arrangement of soil particles into granules, clods, columns, or crumbs. We classify 
permeability as: 

i l 

Limiting - soils which have dense, heavy clay or clay pan subsoils* Soils 
under this classification feel sticky and plactic, have the 
appearance of putty, press out thin between the fingers without 
crumbling when wet. 

Adequate - granular clay loam or s?lt loam subsoils. Soils with strata cracks 
usually running perpendicijJ.ar to the surface. This type of soil is 
ideal for most agricultural purposes since the water^ air, and plant 
roots can penetrate easily. Yet the soil col̂ oran is firm and stable. 

i! 

1 

Excessive - sandy, coarse subsoils through which water and air move freely. 
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soil 
permeability 

permeability 

moisture air 

• 

limiting 

clay 

46. Soil depth, you will recall, was important as it affects the 
amount of moisture available to crops. Soil permeability 
refers to the rate of movement of air and water through the 
subsoil. 

How well excess moisture drains through the soil profile is 
a function of s p 

47. Soils may be placed into relative classes through 
studies of structure, texture, cracking, density, and other 
features. 

48. Structure of the soil profile is determined by the "clump­
ing" of individual particles. 

This affects the movement of and 
through the entire soil profile. 

For our system of classification, we will divide soil 
permeability into 3J.aiting, adequate, or excessive. 

49. Soils that have dense clays in their subsoil would limit 
movement of water through the profile. 

We would classify their peî neability as 

50. A common .-̂ vample of a soil profile having limiting 
permeability is one having a heav3r'" layer of 
in the subsoil. 

I • . . . . 
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adequate 

smooth or floury 

excessive 

sand 

surface 
texture 

51. A medium texture soil throughout the profile woiild result 
in permeability. 

52. A soil profile having adequate permeability would feel 
to the touch throughout the profile. 

53* A deep sandy soil would have excessive drainage of water 
through the profile. 

The permeability of this soil would be 

5^. A soil having excessive permebility would consist largely 
of 

55• Permeability pertains to the effective depth of a soil and 
not to the surface six inches as does soil 

• 
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permeability 

excessive 
permeability 

limiting 
permeability 

adequate 
permeability 

a-li:aiting 
b-adequate 
c-excessive 

56. A dense subsoil of a putty-like consistency would be classi­
fied as having limiting that would limit water 
movement through the soil. 

Obviously a narrow horizontal band of soil of a particular 
texture can result in a limiting permeability. 

57. A soil that is excessively drained because of a sandy, 
coarse subsoil has 

58. Very slow movement of air and moisture through the soil 
indicates 

59* A satisfactory movement of air and moisture through the soil 
is called 

60. The three classifications of permeability are , 
J and • 
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SOIL PROFILES 

Diagrams of vertical profiles shewing permeability. 

Soil 
Surface 

medium 
texture 

-- 15" 

dense 
clay 

60" 

< / / f 

I 

\ I ! . ^ 
( 

^ ^ . - / ' 

^ \ if / 

B 

heavy 
sand 

- 60" 

equal 
proportions 
of silt, clay, 
sand 

60" 

Soil 
surface medium texture 

dense clay 
- 12" 

bedrock 

bedrock 

D 

\ 
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limiting 
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Refer to information panel, page l6, to answer frames 61-65. 

61. Profile "A" demonstrates permeability. 

62. Profile "B" is an example of 
perraeaMlity. 

63. Profile "C" is an example of 
permeability. 

6k, "D" profile demonstrates permeability. 

65. "E" profile demonstrates permeability. 
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light 
medium dark 
dark 

high 

dark 

medium 

medium 

66, Soil color is a rather subtle clue to the history of a 
particular soil. Soil color is divided into three divisions: 
light, medium dark, and dark. 

Write the three color divisions in the emswer box. 

67. Dark soil is nearly black and is usually (high or low) in 
inherent fertility. 

68. Soil with a high inherent fertility level is usually 
classified as having a color. 

69. Mediiom dark soil has a moderate level of inherent fertility. 
Dark gray to light brown soils indicate a 
dark color. 

70. Medium dark soil has a (high, medium, low) level of in­
herent fertility. 
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light 

low 

soil 
fertility 

dark 
medium, dark 
light 

a-raedium 
b-low 
c-high 

71. A low or very low inherent fertility is indicated by a 
color. 

72. Light gray to palw brown surface soils usually have a 
inherent fertility level. 

73• Soil color is not always a reliable clue to inherent 
fertility. Soil color may or may not indicate inherent 

• 

jk. Soil color is divided into three divisions. 

They are ^ , and 
. 

. 

75* List the probable inherent fertility level indicated by 
each of the following soil colors: 

a. medium dark -
b. light -
c. dark -
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Slope. Slope is very important because it influences the rate at which water 
runs over the soil. This runoff is one of the causes of erosion. Slope also influ­
ences the way in which the land can be farmed. Slope is expressed by the number of 
feet of fall in each 100 linear feet. Slope ranges vary widely in different areas. 
For instance, land with 8 to 12 feet fall per 100 linear feet might oe considered 
steep or very steep in some climates and soil conditions. It might be considered 
only moderately sloping under other conditions of less intensive climatic conditions. 
It is necessary, therefore, that for purposes of judging contests, slope ranges 
applicable to the contest area be used. The following will give an idea of the manner 
in which slope ranges are expressed: 

means 2 feet fall per 100 linear feet of distance) 

Nearly level 

Gently sloping 

Moderately sloping 

Strongly sloping 

Steep 

Very steep 

Level 

10^ slope 

•\3 
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slope 

nearly level gently 
sloping moderately 
sloping strongly 
sloping 
steep 
very steep 

2 

slope 

level, 
sloping, 
sloping, 
steep 

If you have not read the information panel on soil slope, do so 
now. 

76. Slope is important as it directly influences water rvn off 
and erosion. 

is expressed as the number of feet c f fall 
per 100 linear feet of "run." 

77• Slope ranges are expressed as nearly level, gently sloping, 
moderately sloping, strongly sloping, steep, and very steep. 

Write the slope ranges in the answer box. 

78. Two per cent fall means feet fall per 
100 linear feet. 

79• Erosion is partially caused by water runoff, which is due 
to per cent of 

The slope of the land is the major influence on erosion. 

80. Slope is divided into six categories. 

They are nearly , gently s , 
moderately s , strongly sloping, steep, and 
very 

•^•vAt'l.,Mf^:4^Z^>iy^-'^ 
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Figure 36. This is a suggested solution to the exercise in Figure 36. 

« i 

* > 

It 

M 

m^ 

n r 4 
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Suggested Planting 

1. Compace Taxus Media (3») 
2. Cranberry Cotoneaster (4») 
3. Dwarf Spreading Yew (2') 
4. Doublefile Bibumum (8'-10») 
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Figure 35. This is a student exercise in the selection of appropriate plants 
for comer and porch plantings for tall houses. Have tiie student 
list the name and hei^t of the plants. 

-tai»?i 
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Figoure 37. S c ^ e s * ^ c&ssksr ss^ poich j 
for a tall lajuse wiSi t i ^ poreh Is the caater csf 
the house. la this sIndEait esermse Sii s e -
lectiim <^ apprcpxiate plants, hax^ 3 ^ 
s tod^ts list t l^ same and height 
( ^ ^ ^ plants. 

Rgare 38. ^iggested soloticm to the stsdsst S S S R S ^ in l ^ a i s ^ -

Sj^gestedl PJaitiig far a I^iw Ci^l: Ba^s^ 

3. Kotz^^s^ce IPShnmam 

Se^gesti^ Planlai^ fear a Hig|i Bciced B a j ^ 
1. Bomidleaf J^^mese l^ji^p 
2. DosMe Moc^Qorai^? 
3 . Alpine C o m s t 
4. CkiasBS MJBI^SL 

S . ClBlllSDI[llS£OT£I&S* 
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£3r alKHit one to two iKxirs. The water also helps to remove any air pockets around 
&̂s roots. 

4. Usiiig; a molcb. 

Mazmre, f^at nu^s, etc. can be used on top to ccmserve moisture after 
trsns^lantfng. Fertilizer can be added to a mulch of com cobs, straw, sawdust 
for bacteria growHi. 

£i ^iriBg, wait until soil is warm before mulching, usually about May. Mulch 
can be applied anytime in tbe fall. 

5. Ĥ TTTfUfng of balled plants. 

IHg Mile about two feet wider tiian ball of plant. Set top of ball sli^tly above 
grcKind level to compcinsate for its wei^t. Take oat balling nails and lay burlap 
Imi^ and cover ed§e wi& soil. It will ev@itually rot. 

W&si rsnoving jdants finan containers, wet down to prevent soil from crumbling. 
Alwâ rs take plants out ci. metal containers, and it is recommended that plants be 
taksi €Rzt of p^ier containers, even thoogli the paper will eventually rot. Boots grow 
Qfit to^se sMe as weU as down. Boots will be required to grow too d e ^ if whole can 
or c^stamer i s not removed. See Figure 39. 

54ftC€R. 

1 - 2 FECT Hfrf^R 

OKlSfMM. 

oeFm 

sott-
HATTCR MIACD 
WfT» soi l . 

RO015 HAVE 
ROOM TO 5rREAJ> 

^^tire 39. Proper placemait of balled and bare-root plants in the ground. 

g. I^^Nxrting t r ^ s afier planting. 

Bit &e sf^iorti!^ stake(s ) on side of prevailing winds. Set stakes before 
pIsptiT^ to avoSd damaging the roots. Set stake 18 inches deeper than the bottom 
of £̂6 bide, using a ^^ x 2" x 8* stake. Any tree or shrub over two inches in 
c&ameter nee(^ two to three stakes. Any plant over five inches in diameter needs 
g^wires . See Figure 40. 
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Figure 40. Proper method of supporting trees after planting. 

0 
; i 

ix^iassu 

BZIMO BOTTOM 
OP HOLE 

D 

7. Protecting ĵ oung plants from weather, insects, etc. 

Regular tree wrap prevents most of these troubles. Leave wrap cm for at 
least two years. Regular tree wrapping is best to use, but burlap in strips is 
satisfactory. Start wrapping where branches come out. 



58 Landscaping Your Home 

QUIZ --' PLANTING ORNAMENTAL SHRUBS AND TREES 

Completion: 

1. Ornamentals can be transplanted in the fall or spring . 

2. The best time to transplant bare root plants is latter part of September 
or early October . 

3. The hole should be big enough so that the roots don't need to be wound 
around ball of soil 

4. The hole for balled plants should be two feet wider than the baU. 

5. In transplantii]g the ornamental, the plant should be set same depth as 
it was in the nursery. 

Essay; 

6. Why should a F>aucer of earth be left around the edge of the hole? 
(To retain water - to allow it to soak around plant.) 

7. Describe the correct procedure for handling the burlap on a balled plant. (Not 
necessary to remove burlap. Take out balling nails and lay burlap back; Cover 
edge with soil. It will eventually rot.) 

8. Why should container plants be wet down before removing containers? (To 
prevent soil from crumbling.) 

9. Describe the correct procedure for supporting a 2 1^" diameter tree. (Use 
three stakes. Set 2" x 2" x 8' stakes 18 inches beyond bottom of hole.) 

10. Why should newly transplanted trees be wrapped? (Wrapping trunk prevents 
insect and weather damage.) 
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CHAPTER Vn 

Fertilizing Ornamentals. 

Problem: What fertilization practices should be followed in caring for ornamentals? 

Items to Consider: 

1. Need for shrub and tree fertilization. 
2. Type of soil. 
3. Time of year to fertilize. 
4. Types and amounts of fertilizer to use. 
5. Where to put fertilizer. 

Basic Information; 

1. Need for shrub and tree fertilization. 

A deficiency of certain plan nutrients in the soil will cause reduced growth, 
reduced flowering and fruiting of some ornamentals, more susceptibility to di­
seases, reduced winter hardiness and off-colored foliage in flowering shrubs. 

2. Type of soil. 

For an accurate measure of plant nutrient deficiencies, soil should be tested 
at an approved soil laboratory. Most soils on home grounds are usually deficient 
in proper levels of mineral elements necessary for maximum plant growth. 

3. Time of year to fertilize. 

It is easy to damage plants when they are making new roots. If shrub is 
planted in fall, fertilize in the spring; if planted in spring, fertilize in the fall. 
Fertilize in April or September or October. 

4. Types and amounts of fertilizer to use. 

a. Trees. 

For trees up to six inches in diameter, use three pounds per inch, of 
10-6-4, 10-10-10, 12-12-12. For trees above six inches in diameter, use four 
to fivo pounds per inch of diam.̂ *,er. Fertilize annually. 

b. Evergreens. 

Narrowleaf evergreens require one-half to one pound per plant of 10-6-4, 
8-8-4, or 4-12-4 fertilizer or similar analyses in the fall or early spring. 
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Broadleaf evergreens need applicatiojis of a special brand of broadleaf ever­
green fertilizers, or 6-10-4, or 4-12-4 in which an organic nitrogen carrier is used 
to supply one-fourth or one-third of the nitrogen. Rate of application is the same as 
for narrowleaf evergreens. 

c. Deciduous Shrubs. 

For specimen plants, use one to two pounds per plant of 10-6-4, 15-10-5, 
6-10-4, or 4-12-4. 

5. Where to put fertilizer. 

When fertilizing trees, it is best to put fertilizer in holes punched in the soil. 
Holes may be drilled 15 to 18 inches deep with an auger, or if soil is moist, an 
iron bar can be used to punch the holes. Use 20 holes per inch of tree trunk 
diameter. 

Start holes a little beyond the edge of the branches because more roots are 
away from the trunk. Punch holes up to within a few feet of the trunk. See 
Figure 41. 

Fertilizer for shrubs can be applied in the same manner. However, since 
phosphorus is relatively slow moving, it may be added at planting time. Do not 
use an excessive amount of fertilizer around plant roots as serious injury or death 
of the plant may occur. 

•2. , 

i { ^ ^ , 5 . . | 8 WCWES 

» m 
« I 

•J DEEP 

PLACE MElOr OF 
HOLES 

Figure 41. Placement of holes for application of fertilizer. 
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QUIZ FERTILIZING ORNAMENTALS 

Multiple Choice: 

1. Reduced flowering and fruiting of some ornamentals is caused by: 

! 
1 • 

* a. deficiency of certain plant nutrients in the soil. 
b. hot weather. 
c. too much watering. 
d. improper planting procedure. 

2. The best time of year to fertilize is: 

Li 

a. usually in the spring. 
b. usually in the fall. 
c. when the plants are making new roots. 

"*= d. in the spring if shrub is planted in the fall; fall, if shrub 
is planted in the spring. 

3. For trees \sp to six inches in diameter, fertilize as follows: 

a. 1 lb. 10-10-10 per inch of diameter. 
b. 2 lbs. 10-6-4 per inch of diameter. 

* c. 3 lbs. 12-12-12 per inch of diameter, 
d. 5 lbs. 12-12-12 per inch of diameter. 

4. Broadleaf evergreens need applications of 

•••] 

L ! 

i l 

a. 10-10-10 
b . 12-12-12 
c. 10-6-4 

*d. 4-12-4 

5. When fertilizing trees, it is best to put fertilizer 

n 

11 

a. on top of the ground as to benefit the grass. 
* b. in holes punched iafhe soil. 

c. on in ^e spring. 
d. on in tlie liquid form. 
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CHAPTER Vm 

11 Pruning of Ornamental Shrubs and Shade Trees. 

0 

Problem; Whet procedures should be followed in pruning ornamentals? 

Items to Consider: 

1. Why prune ornamentals. 
2. When to prune. 
3. How to prune. 
4. What equipment to use. 
5. What special procedures to follow for different kinds of shrubs. 

Basic Information: 

1. Why prune ornamentals. 

a. To remove dead, diseased, criss-crossed, injured, or broken wood. 
b. To produce and preserve the desired shape and appearance of the plants. 
c. To keep them vigorous and to improve chance of survival at trans­

planting time. 
d. To improve flowering or fruiting. 
e. To retain maximum color on colored twig plants. 

2. When to prune ornamentals. 

Pruning can usually be done at any time of the year. Worst time to prune is 
ihe spring when new growth is starting. This weakens the plants, and they may 
die in the winter. Best time to prune evergreens is at Christman when they are 
dormant. Cuttings may then be used for decorations. Shrubs and trees may also 
be pruned in winter while they are dormant. Hedges may be pruned in the summer. 

3. How to prune. 

Primary rule: Don't leave stubs. Make cuts flush with the adjoining branch. 
Cuts of terminal shoots shouldbe made just above a bud. Cut branches, don't 
break them off. 

I 

1 > i • 

V 
^ 
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4. What equipment to use. 

Adequate for most pruning jobs would be hand pruning shears, lopping shears, 
hedge shears, and a pruning saw. All equipment should be kept sharp, as proper 
pruning and ideal wound healing are dependent on the use of correct tools that are 
sharp. 

5. What special procedures to follow for different kinds of shirubs. 

a. Shade trees. 

Prune shade trees only when the tree branches or limbs are damaged, 
when they interfere with traffic on a walk or drive, or when they cause damage to 
or interfere with the operation of a building chimney, eaves spouting, etc. 

The tree top may be thinned out to open internal branches to light. Do 
not cut the central leader unless absolutely necessary. Cut any large branches 
(size requiring a saw) by making three cuts according to diagram below. Treat 
all wounds one inch or more in diameter with regular tree paint. Do not use 
house paint. Filling a cavity in a tree does not keep rotting from continuing. It 
is necessary to get all of the rot out of the cavity. Shape cavity by chiseling it to 
a point at the top and at the bottom. 

8 

Chisel 
Tof And 

b. Flowering trees and shrubs. 

Follow recommendations indicated under shade trees. Old, hard wood 
won't grow new branches, so flowering trees need carefully planned, regularly 
scheduled pruning. 

1) Forsj^hia Deutzia, Spirea, Lilacs, and most other early flowering 
plants bloom from buds formed on last summer's twigs. Prune from one to two 
weeks after bloom; when plants are through flowering. 

2) Hydrangea, Rose of Sharon, ^vugosa Rose and such plants produce 
flowers on new spring growth. Such plants may be pruned during the late fall 
after stem growth has ceased. 
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3) Shrubs that have showy colored stems, such as Red and Yellow Dogwood, 
Kerria and some low-growing shrub roses, produce their most brilliant color on 
new wood. About one-third of the older wood should be removed every year to re­
tain maximum coloration. 

Caution: Don't simply trim back tops on shrubs. Thin out plant by cutting older 
branches back to ground. Spirea can be cut back to four to six inches 
of the ground when old and bulky. Mockorange and lilacs can also be 
cut back the same. Don't cut vibumams clear to the ground. 

c. Narrowleaf evergreens. 

Narrowleafed evergreens produce new growth in the spring, so pruning 
should be done either before the new growth starts or after it is nearly complete, 
in the fall. Evergreens are usually plucked by hand, not sheared, in order to re­
tain natural beauty. Spruces, pines, and firs are pruned by pinching oU part of 
the candle growth (shoots) about half way in June. Pruning must be done every 
spring in order to have dense, compact plants. 

F.ncK here. 

Caution: Cut leader or terminal branch only to stop growth of plant, or to get a 
spreading of the branches. Do not prune branches at base of tree. This 
results in an artificial unattractive form. 

y*-^ ^ 
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d. Broadleaf evergreens. 

Usually necessary to prune out just the deadwood, brdcen, diseased or in­
sect infested branches. Straggly, misshapened plants may be cut back one-third to 
one-half of the terminal growth to a point where there is branching or budding of at 
least one green shoot or active bud. Rhododendrons may even be cut down to within 
several inches of the soil, although it may take several years before good height and 
flowers are attained. 

"^pS 

e. Vines and ground covers. 

Prune vines to control direction of growth, in order to keep them out of 
windows, c ^. Regrowth starts from buds just below the cut. Vines do not gen­
erally renew themselves from shoots at the base. 

Ground covers may need winter brown tips clipped in the spring after 
growth has begun. Usually, little pruning is necessary on many of tne evergreen 
ground covers with the exception of some of the Euonumus, English Ivy, S^roge, 
and Creeping Mahonia. 

f. Roses. 

Prune roses in March, except climbers, which should be pruned after 
flowering. "Pencil" size shoots should be cut out. In summer, cut off old flowers. 
Cut to first 5-leaflet, because bud will grow long and sturdy, producing a bigger 
flower. If cut back to 3-leaflet, it may get a blind bud. 

Remove dead, broken, and disease or insect infested branches, plus criss­
crossed or missh^en canes. Cut remaining canes back to 18-24 inches in hei^t. 

Xcwcfr here 



Praniig d Orsameotal Shxidas ami ̂ mds l^isss m 

fi: 

Pnme prior to g n ^ s ^ in ^r i i ig aiii ag?̂T?> la smmssr ito irempxe fmiiiitp̂ 'f̂ ^̂  
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UMT TEST ON LANDSCAPING PKINCIPIiES 

Write "T" In &e blank if tiie statement is true; "P» if the statement is false. 

_T i- Mass, color, line or testore must be equalized on each side of a real 
or JTnggingyy point to satisfy one's visual sense of balance. 

_X 2. Symmetric^ balance means that plant arrangement on one side of an 
asis is the ^cact i^qiiicate of the ofheT side. 

jT 3. A large tree cm cme side of the property can be used to balance several 
f^maJl frees on the other side. 

_F 4- A m^Kom-sized t r ^ cm cme side of the prc^erty will not balance a 
grof^ ci shral^ cm &e otiier side. 

_T 5. Simplicnty is cfestrosyed when too many different kinds of plants are used 
in&ecSesi^. 

_T 6. B is asfmUj l^st to grotqi fbree of one kind of plant rather than have a 
s is^e plant. 

T f. €]bjec:£s soc^ as plantii^, fraices, screens, etc., in the design should 
be wider fiian they are tall. 

_T S. :S scale is k ^ cxmstant throo^ioat the cfesign, the design will have 
profiorticm. 

^^ 3. PJantmgs in the front of the house should be hi^er in tl^ center than cm 
&ec:or&ers. 

F 19. the &Qnt dcx>r of the boose should not be accented by plantings. 

C^mqil^s &e stat@n@its with the appropriate word or phrase. 

II- LaiHlsc^pisg is &e art cjf arranging aiKi fitting together of land , plants , 
fmA stniistares fc^ human use and enjojqnont. 

12- The front entrance is tiie focal point or center of interest around 
wMc^ public area plantings are grocqaed. 

13. JB. ffegjgni-ng comer pî ifitings for low houses, for a pleasing transition be-
tsess. tfnrniiraant vertic^al and horizontal lines, use irregular shrubs with 
bEmzimlal br̂ nnMnp̂  type of growth along with low spreading 
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14. Hardiness of a plant refers to its ability to stand cold temperaMres 

growdi 2̂ ate 15. Proper selection of a plant in terms of haMt , 

ultimate size will reduce much heavy prjmii^. 

16. Fast-growing trees may be short lived. 

17. Hardwood trees are usually long lived. 

18. The living area shoald be located so that it is easily read^d frcsa fb& fsmj^ 
room or living area oi the house and the Mtchen ~~~ ~" 

19. The Thomless H(meylocu8t is replacing the American Sim as a 
popular shade tree. 

20. The open-grassed area m the private lawn shoald be at least §9 
80 feet to provide room for badminton, croquet, etc. 

fe^lKT 

In the blank at the left of the statement place the letter of tl^ word or î îŝ ss 3sat 
best fits the statement. 

.c 21. Achieved through repetition of landscape materials. 

J 

m 

22. Achieved by repeating a few well-arranged forms, 
colors, or te^ t̂ures in various areas. 

23. Means the size of units, such as c^^i space, 
buildings, or plantings. 

24. A pleasing relationship of one part of the design to 
another part and to the Arhole design. 

25. Achieved by the use of contrast in size, texture, aiid 
color of plants. 

26. Achieved by placing a dark green evergreen plant 
against a white house. 

27. Achieved when colors of the various plantings blend 
with one another and with their surroundings. 

28. Achieved by planting a large tree on one side of the 
properly and several small trees on the other side. 

1 29. Achieved by using a formal design rather than an informal design. 

h, i 30. Achieved by placing small to medium sized trees in a otesign for a low 
ranch type house. 

tOr* 

b. 
c. 
d. 

e. 

f. 
g-
h. 
i. 
h 
k. 
1. 

, 

m. 

n. 

ccmtrast 
bsilai^^ 
sii3^1ici% 
Isai3ziciŝ  cer 
ly^ss 
ma^ er 
ccmq^etei^ss 
focal pfslnl 
sequ^sce 
scsie 
propoiHon 
rq[>e&tiGii 
texfure 
symmetric^ 
imiance 
asymmetrical 
balance 
c(mdensation 
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HOW TO USE THIS STUDY GUIDE AND RECORD OF PROGRESS 

The following study guide is used as a means of guiding and 
checking the progress of the student. 

The correct way to use this study guide is for the student to 
observe or help do a job in the shop. At the next related 
study period the student looks up that job in the study guide 
and studies the references given for that job and answers the 
questions (in writing) asked about that job. 

The following symbols v/ill be used by the student to indicate 
accomplishment on the job: 

JOB PERFORMANCE 

A dot in center of square indicates that the 
student observed a job being done. 

I) 

/ 
A diagonal line in square indicates that the 
student did the job under instruction. 

Two diagonal lines in square indicates that the 
student completed the job under supervision with' 
out instruction. 

• A square filled in solid indicates that the 
student has reached a satisfactory level of 
accomplishment. On the date this job accomplish­
ment level has been attained, the student turns 
to the occupational anaylsis sheet in the front 
index section and places this date in the "Job 
Performance*' column opposite this job. 

REFERENCE READING IN THE RELATED CLASS 

The student places a date such as 4/20/53 (in 
the *'date read*' column opposite a specific related 
reference) on a job sheet, to indicate comple­
tion of that reference stu^y. -Vhen all of the 
references for a job have been studied and all 
of the questions have been answered, the student 
turns to the occupational analysis sheet in the 
front index section and places the date of this 
completion in the ̂ 'Reference Reading" column 
opposite the job studied. 

A quick check of satisfactory attainment in jobs 
performed and references read can be made by loô cing 
through the occupational analysis sheets. 

J 
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In each instance the job numbers on the occupational analysis 
index and progression record sheet correspond with the numbers 
of the pages in the study guide on which the job references 
and questions appear. For example: Job Ko. 6 will be found 
on page 6, with references and questions pertaining to that 
job. 

The questions on a job sheet are to be used as a guide for the 
student's reading and not as test questions. It gives the 
student something definite to look for in the reference reading. 
It points out the more important things that should be found 
in the reference. 

The essay type of answers that are required for most questions 
have a very definite value as they will help the student 
to form the habit of (giving clear-cut, definite answers or 
explanations about the jobs. 

Only a few references and a few questions have been listed on 
each job sheet to teach the student how to study the literature 
pertaining to their occupation. . If the student learns how to 
study according to this plan, a much wider field of study 
is then open to him. After learning how to study, it is the 
responsibility of the coordinator to supplement the student'v> 
related study vriLth additional material depending on the ability 
of the student to assimilate it. 

An examination may. be taken on any job at any time the student 
feels capable of taking it. 
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1 3 . _ISbarx^_.;3'oii5ter_a5^^^1aiaegLg»>;f'^g*;*?^ fr̂ ^̂ T ĵ 

j the ^?dem grind-? ?ig ^rg^JT^pl 

114 . jSharpeii Siaaper KSii^^es, Sosster B i t s s a d 

ISoil<^? Cf^isels I 

BHî  #3 - S 3 ^ ŜD ^s^^^ ^o m^im^nsss 
m 

\ 1 5 . I s i z e and Scp^se ^ ^ r ^ ^ t h ^sad ^^i^sls 1 

j j o i a t ^ ^ r d s f o r G^g^i^ w i t a Ŵ T̂id ^ ^ I s r ! 
j 1 7 . i s i z e aaid Saaase a feble ^ ! P leixh â?̂ ?̂  

i| 

!! 
il 

II 
il 

il 
41 

T<K>lS 



m^mmKm^ wmmmmmmm »• HH 

'g'̂ ŝaglR .SS^iSSSB ^^>^ S ^ ^ S ^ ^ H ^ ^?55fX^i^^ 

— C^siisst. 2ss5 M i l l ^ c s ^ 
s i 

T^srs^ ^^^ 
f 

Te 3' T t * -, c»-c i S l ^ 5Sg S^ssase ^ ^ 5 l e S^ss with 

i ^ 
i 2!&.^ Jgrggg :pgggi SggS^Se ^5£33.e...I Idfe. 

t ^ a g ? s - i T ^ ^GGJLS, 

i i 
P 

II 
L 

^ : a ^ ^ ? » g ^ 'g j fy^ lgg 

I r.i^irgH'- M± ~ sa&^S »'^^Tgg^S 55? BH?^ s^MJl l ,3?^^ 

I' I 
»^^^'*«=^ ^g^g^^ 

I 
1 

> i 1) « 

^ < i « £ ^ ^ s ^stxs^s 
I 
§ 

j; ^m f^cSs a B ^ ^ 'Joisi: 
I 

^Sm \ gii=g^ a i f e ^ ^ ^ S^^^sc .^s iss « i t i » I 
i l ^sss. ^ c o l s 

ll 2 ^ . i ^ ^ s S v̂gGtf<sg. ijGissss i r i t s ^scssis^ 1 
i 

ti l^&^L :Jois 

^ — \ 

1̂  ri]^ 
L ^ . ; ^ f e S BSSE^-^SGi-t. 

a. 
i BceT i^ Ttaas^s^ar 1^ -co ^ ^ ^ 

« i ^ ^ ~ g ^ 5€X5iS 
i 



fsmsmwmmmmmBssmm^^mmimmmmi^^B^ ms^^f^^^n^smmmmmms^gimmmsmmmBmmms 

TBMXE J^HM^SIS AM) PROGRBSSION RECORD 

Cazp^itry - Cabinet and Mill Work 

Tviae Job 
iJob Per-
I f ormance 

Reference 
Reading 

3 i Scaiel lii^s t o a Turned Colnan I 

3 2 . ^ g e Dc^el Eoles with Ifechine Tools 

Cc) -Efap or Half Jo ints 

33. Hake an. Bnd-lap Joint with Hand Tools 

^34. I g?afee a Cross-lap Joint with Eand Tools 

L35. ^3ke a gGi?etail-lap Jo int with Hand 

\ Tools 

i^. Make Lag> Joints with Circular Saw 

1 CB) jSortise-and—Tentm Joints 

j 37 . : l^s^ g^it a Blind Mortise-and-Tenon Joint 

i ̂ « I M^e a Blind Hortlse-and-Tenon Joint 

' 39.1 ^ S e Special Mortise-and-Tenon Joints 

C^gsalied and Barefaced) 

! 4Bm I MaBis a Ca) ^^irough Mortise-and-Tenon 

joint 

(b) Slip Joint 

€c) Keyed jiortise-and-Tenon Joint 

41.1 MiaKe a Mortise an a liortisinq Machine. 

42. i Cut Tenons on a Circalar Saw 

IBI Hiter Joints 

43.1 est. Miter Joints with Hand and Machine 

Tools 

I 44:, I Gine Bi i t^ed Erases 

4 5 . f Heiaforc^ Mitered Jo ints (S l ip Feather) 

46.^ Hefi^force l i i tered Jo int s (Spline and 
Oc^iell 



TRADE ANALYSIS AND PROGRESSION RECORD 

o 

( ) 

Job 

47. 

48. 

49, 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

5S. 

60. 

SI. 

62. 

63. 

54. 

65. 

66. 

Cairpentrv - Cabinet and ICLll Work 

Tvoe Job 

Cope Moldir^gs 

(T?) nnvei-ail .Toini-fi 

Make a Th-roncrh anrJ a Frali=-lan .Miiltiple 

Dovetail Joint 

UNIT #5 - iyHSCELLAHEODS CONSTRUCTION 

Make a Drawer 

Make Drav/er Rails and Guides 

Make a Panel Structure 

Make a Rule Joint 

Make Supports for Table Leaves 

UNIT m " GLUING AND CLAMPING 

Properties and Usos of Glue 

General Directions for Gluing 

Glue Tv7o or More Boards Edge to Edge 

Glue Bookshelves 

Glue a Cabinet 

Glue a Drawer and a Chair 

Glue Doweled Joints and Segments 

UNIT #7 - METAL FASTENINGS 

Use Nails as Pastemings 

Use Screws for Wood Fastenings 

Use Bolts for Wood Fastenings 

Hinge a Door 

Put on Cabinet Locks 

Put on Catches and Door Bolts 

Job Per-
fonnance 

• 

• • • • • ' ' 

Inf. 
1 

Inf. 

i 

• 

• 

• 

• 

' 

Reference ] 
Reading 

1 

-

-

; 

: 

• 

• 

-

' 

• 

;; 

-

' 



TSRBS MSMSSIS ma PR06SESSI0H BEOCRO 

i ) 

Job 
No. 

67. 

68. 

69. 

70. 

j 71. 

72. 

73. 

74. 

75. 

76. 

77. 
• 

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85, 

Carpentry - Cabinet and Mill Work 
fJob Per-

Tvpe Job jformance 
1 

Install Casters, Chair Tips, Drawer Pulls! 

and Knobs 

Fasten a Table lop to a Frame 

UNIT ?̂8 - XfCOD TURNING 

Use Turning Lathe Safely 

Center and Clamp St'̂ ck in Lathe 

Turn a Plain Cylinder 

Make a Shoulder Cut 

Make a Taper Cut 

Make a Concave Cut 

Make a Convex Cut 

Turn Legs with Square Parts 
1 

Turn Duplicate Parts • 
- -' --• -"- •" - - -' f 

Do Split TurnincT 

Fasten Stock to a Faceplate or Screw 

Chuck 

Turn a -Disk 

Do Chuck Turning (Outside Chucking) 

Do Chuck Turning (1) Plug Chucking 

(2) Inside Chucking 

(3) Gluing to Waste Stoc 

Use a Spindle Sander in a Lathe 

Use a Disk Sander in a Lathe 

Finish and Polish Turned Work in the 

Lathe 

z 

Reference 
Readincr 

i> 

• 

r 



•^PBW^Bwaii i igiWiWWiiBWiMupityyjjy^^-i i^^ . 

TRADE ANALYSIS AND PROGRESSION RECORD 

U 

O 

u 

Job 
No. 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98* 

99. 

100. 

101. 

102. 

Carpentry - Cabinet and Mill 

Type Job 

UNIT #9 - SURFACE DECORATION 

General Suggestions for Surface 

Decoration 

(A) Inlaying 

Inlay Lines and Bands 

Inlay Insets 

Cut Ŝ :raigth Reeds 

Cut Spiral Reed 

Carve a Single Spiral on a Turned 

Cylinder 

Carve a Double Spiral on a Turned 

Cylinder 

Lay Out Tapered Spirals 

(B) Simple Carving 

Cut Beads, Chamfers and Holloxvs 

Carve Borders 

(C) Moldings 

Make Moldings 

Shape the Edges of Table Tops 

Do Simple Veneering 

Make Diamond Match 

Decorate by Overlays, Frets or Veining 

UNIT #10 - UPHOLSTERY 

History of Upholstery 

Make a Plain Pad Seat 

Work 
Job Per­
formance 

Inf. 

Reference 
Reading 



TKADE MlhLYSlS MD PROGHBSSIOM RBCORD 

1 ) 

i I 

u 

Job 
Ho, 

mi. 

IM* 

U 3 ^ 

IQla 

I13t>, AB&ly,Wa2S-.,^ 

IQL^ 

m i T :fj:ii -. li'TooD FmiBmrna 

r.ep.a?r.e^.the..fiq£:f^,gg,Jgg:,,,£igi,sh,ing. 

Q - ' ^ ^ m s , mil I,,11 , ,„. , , I 

USL 

UJU 

112^ 

UAs 

115. 

im*. 

Ill* 

Ug-f. 

uâ  

ym 

120 

12Q^ 

Carr^entry «- Cab ine t assd M i l T-?ork 
Job Per" 

Type J o b 

a_P-ad^_S,eat ..with, a Roll_Edqe 

JJph.Qls.ter,.a^S l ip , , S^egt^, 

Jie.av_e._a F ibe r , S e a t 

Jieav-e__a Cane,Seat^, 

•>.APP.ly,.,Cane. .We^^j^igL 

.Apply. . S t a i n s 

J^^gIg^^70Qd. FiLl^SL.,.,,^^ 

.AppI^^liaLIac. 

.ABP.3ry.,.Lins^^d-0y. 

J^ESiSLiasgESss. 

•APĵ .ly. .Varnisb, 

a Curved Molding 

,P.rime.,F_urniture and Interior Woodwork 

•F-ill_and_Ap.plv...Finish Coats of̂  Paint 

TMIT i^l3 - MILLWQRK PROJECTS 

Lay Out the Miter Between a Straight,and 

.Information Sheet 7 Lay Out the Miter 

Between Straight and a Curved Molding 

•Iiay,..0^t..Dec,or:9t:pns._on_a..P.ane.l. w~or'ttf.c«i'j 

,m:g.Q3;ipafci.P..t?^be$t -, h^y Out DeQOK^Mm^ 

Qn a PaTitQl » 



''*«9j^;5!fi**4?Sg59J?R3»aEfe?«<f«^SW^^;^Z^«S«W**^^ 

•TKADS J^^mLYSIS î >JD PROGRESSION RECORD 

o 

Carpentry,,'- Cabinet and Mill Work 

3© Job 

i ^ 21.» Lav Oat Mi t e r ILxcfles 

Job Per-; Reference 
f onrsance ; Eeaaxna i 
I I - i i - M > r f 1 - I I I • ' " i • • — • " - ' . . - . . — r ^ . , • • . , I 

! I 

! ^ 

1 2 i a 4 _ I a f ^ f f l g y j 2 a . . . ^ e e t . ^ ^ j 5 ^ L . ^ 3 ^ M S ^ ^ 

y : 2 2 J a i ^ ^ ^ ^ _ ^ y ^ s . , o f . J ^ 5 2 ^ t « ^ ^ £nf^. 

112_J a I >taaiaf a o t u r e d Ltttgbei 
( ' ^ ~ " ^ ~ ' ^ ~ ^ ^ — J . - . . . . . - . . ^ J. ^ J ̂  ĵ— —^ ̂ -^ Mill Ml III» ^-| • I I ^iB I I I mi t 

i 
T = J — " • • ^-^ I I 

PgJiWSMS PROBIiEB Ŝ 

I !«>! Bisec±ifiej an acaate &ii?le 
^ ^ " ^ " ^ • " 11 i r i - - i i ^ " i ini • i n ^ I I I I I ms-\ i m\~ i i f . 

2« | Si5e€H:ing an Obtt3.se ^ n a l e 
7 

3^! Tgisect ine? a R igh t ^aa lg 
I i 
I 4»1 Lsv'xscr Oat an Slli«:«se 

5«} Laving? Out a s B l l i p s e 

a^L^mjsmeSA. 

I 
% 
\ 

\ 

6>| Laving Out Miter ̂ ^gles 

?., layiaci Out Miter Angles 

8.. Laving Oa't a lliter Between a Straight 
I 

I I and a Carved Molding 
a « a — ^ w — * s & i - , - n j g — f a _ ^ . j i j c ^ — i i ML* c u « t t » i ^ # i T T » iw^ • • • P — — — ^ a J t i 

! 1 
Dividing a Line into a Given Hmtiber 

i c£ Parts 

I XG»I Laving Oat a Polygon on a Line 

XX^ Laving Out a Polygon in. a Circle 

http://Obtt3.se


-»"?^SSP!5jS? ;:?^5^gg^^^^6jtlfaMB^;^ggfetea!ea^WK^>=^g^iS^^8^ga^5P'^^^^ 

i ;• 

u 

Job 
no. 

u..l.^»^Baild...,a^agBani:g.r^^^ 
J v? 

.i[Qil^.^,-agJ:_an.d_F_lle__Eand_ SaxÂ S-

6 . . 

_L». 

8. 

10 £.&. 

1 1 , 

la^ 

1 3 ^ 

TJfĉ DE AmLYSIS AND PROGRESSION RECORD 

Carpentry - Cabinet and Mill.Work 
Job Per-

Type Job 

•MsaeorUAJKki 

formance 

Hisj:pry_.,Qf ifeLodworMno Tools 

Machinery, 

JSsiLiJl_Bsn.ch_wj.th Wooar/orkina V i s e s , 

^ 

„snarpen ^JSl§ae,Is^L..a£31t. 

.Sharpen Gouaes. Ĉ ,rvi,ng gĝ d ̂ nrniĝ a 

Tools 

A^r^^ Sharpen and Adjus t a C a b i n e t 

Sharpen and_Ad:?ust a ffand S c r a p e r 

Sharpen ,Bor ing Toola 

.Clean.a R a s p o r F i l e 

-»i 

UNIT #2 - RZklKITATt-̂  g^CHIHE, ?̂ OOLS. AND. 

,E(lin:PMENT 

JQtot._gt3m,.^^.e.t__and_File__a_Circular_,Saw 

BrasQ-^-^S.̂ fe aM,Fil^...aaild.,agSZ§. 

Sharpen Jointer and Planer Knives (Using 

the Modern Grinding Machine) 

14. 

15. 

16. 

I-
17 

E^^^,g!i-§*?^P^^ Knives g Router Bits and 

Hollow Chisels 

U^IT #3 - SIZE AI<fD SQuARB TO DX^NSIONS 

Reference 
^_Reading_ 

•i.XTlLSeew.. 

. . I I I I I..I 

- ^ 

size and Square Boards ifith Hand Tools 

Joint Boards for Gluing v;ith Hand Tools 

Size and Square a Table Top with Hand 

Tools 

http://JSsiLiJl_Bsn.ch_wj.th


ajjyMftMaaPWBwgwiSiiiiii.^ii'iuiiiyti.i ij 11 J i.iiji,JMiwiu>u!4«y>-4»>-,wA.,jyp.#;'>y^ 

( ) 

o 

Job 
No. 

23^ 

1 2 L M . 

20^ 

21 

22 

23, 

24. 

25. 

26, 

27, 

28, 

29, 

30 a 

TRADE ANALYSIS AND PROGRESSION RECORD 

Carpentry - Cabinet and Mill Work 

Type Job 

Size and.Square a. Table Top with 

Machine, TQQ.IS 

Size and Square Table Legs with 

Hand Tools 

^_ige.-and Sqaare Table Legs with 

Taper Table Legs with Hand and 

rMsaJEsSLlS 

TINTT ^ 4 - IJfAKP. JOINTS T̂ JTTH HAND AND 

* 4 M I l^QJim TOQLS 

(A) Grooved Joints 

Make a Rabbet Joint 

Make a Groove 

Make a Dado Joint 

Make a Gain or Stopped Dado Joint 

Make a Dado and Rabbet Joint with 

Hand Tools 

Make Grooved Joints with Machine 

Tools 

(B) Dowel Joints 

Make a Doweled Butt Joint 

Make a Draw-bolt Joint 

Dowel Boards Together Edge to Edge 

with Hand Tools 

Job Per­
formance 

Reference 
Reading 



^ ^ ^ ^ ^ I ' l li-^i'-'H.'^^w^^BWwi—mn'iijji.jji _ijjijju-iypMiiLia..j,jiijiiu.A.Jijuj4Hij>,wj.,iipgiig^i!i^ppBpiewjjiui4^^ J'M^'-AJr-^^--^ J?-i4^_ 

TRADE ANALYSIS AMD PROGRESSION RECORD 

1, / 

Job 
No. 

21^ 

Carpentry «- Cabinet and Mill Work 

Type Job 

32. 

33. 

34. 

35, 

36. 

Dowel Legs to a Turned Column 

Bore Dowel Holes v;ith Machine Tools 

(C) Lap or Half Joints 

Make an End-lap Joint with Hand Tools 

Make a Cross-lap Joint with Hand Tools 

Make a Dovetail-lap Joint with Hand 

Tools 

Make Lap Joints with Circular Saw 

(D) Mortise-and-Tenon Joints 

37. 

38. 

39. 

40* 

Job Per­
formance 

Lay out a Blind Mortise-and-Tenon Joint 

BSake a Blind Mortise-and-Tenon Joint 

Make Special Mortise-and-Tenon Joints 

(Haunched and Barefaced) 

Make a (a) Through Mortise-and-Tenon 

joint 

Reference 
Reading 

41. 

(b) Slip Joint 

(c) Keyed Mortise-and-Tenon Joint 

Make a Mortise on a Mortising Machine 

42, 

43. 

Cut Tenons on a Circular Saw 

(E) Miter Joints 

Cut Miter Joints with Hand and Machine 

44. 

Tools 

Glue Mitered Frames 

45. 

46, 

Reinforce g-iitered Joints (Slip Feather) 

Reinforce Mitered Joints (Spline and 
Dowel) 



I. IIIimiiPinJii pmmmmmmmm mm^emmmmsmmm mtmmmKmmm 

TRADE ANALYSIS AND PROGRESSION RECORD 

U 

O 

{: ) 

Job 
Ho. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

5o c 

57. 

58. 

59. 

60. 

SI. 
• 11 

52. 

63. 

64. 

65. 

56. 

Carpentry - Cabinet and Mill Work 

Type Job . ̂, 

Cope MoldiT^gs 

(F> novetail .Tftini-s 

Make a n*hT»nnah !*r\ci a T?aH=-1aT> Mn?ti.ple 

Dovetail Joint 

UNIT #5 - MTSCRT.TANEODS CONSTRUCTION 

Malce a Drawer 

Make Drav/er Rails and Guides 

Make a Panel Structure 

Make a Rule Joint 

Make Supports for Table Leaves 

UNIT ̂ S6 - GLUING AND CLABIPIN6 

Properties and Uses of Glue 

General Directions for Gluing 

Glxie T^o or More Boards Edge to Edge 

Glue Bookshelves 

Glue a Cabinet 

Glue a Drawer and a Chair 

Glue Doî eled Joints and Segments 

UNIT #7 - METAL FASTENINGS 

Use Nails as Fastemings 

Use Screws for Wood Fastenings 

Use Bolts for Wood Fastenings 

Hinge a Door 

Put on Cabinet Locks 

Put on Catches and Door Bolts 

Job Per­
formance 

1 

; 

Inf. 

Inf. 

Reference 
Reading 

: 
i 



wgmmsmmm ..i!^,- — , ^ 

^ ^ ^ i ^ S^USSIB M^ g^OE^ggStviag gJî tMiaiî  

S o . i 

JC^^pestsv — ^^a i i : ^^ a a ^ H i l l ^ ^ a ^ 

67.1 l a s t a l l C^asters^ CSi^ir ^ p s ^ Drasssr P s l l s j 

and ^K^3s 

SS.l FBSt&i a S a b l e S s ^ t o a F r ^ ^ 
1 

69.1 ifee Tiirsmsg laaths S a f e l y 

i 70.* Cen t e r s a d Cissss Si^jc^ i s I s O i e 

I r ^ ^ 
I 73.1 ^ k e a Raiser Ce t 

li 

!! 

11 

H 

7 4 . | i^fee a CtHicaFe C5st 

75.1 ̂ S a a Oas^es Oi l : 

j / S . j ^ s m i ^ g s sTJtas SgBass F a r t s 

n 

77.J ^asza Big»li<^te ¥^rts 

IBmlHo Spl i t : TsTT^^-^ 
a 
U 

7 S . i F a s t ^ S t o c ^ t o a ?ac^* l .^ :2 o r S c r ^ r 

I d m c ^ 

t! 

i 80.1 Tom a B i s k 

S l . J B o CSî ink gjiSBJ?^ C^^gts i^ CSmrlrli^g-} 
T 

32.1 Bo CSmc^ f l | P l i ^ C^ijiick^^g 4i 
ti 

{2} Jmst^B Origcld-^ 

C3) Irli^^^g t o ^ ^ 5 t 3 s t a g s 
!{ 
li 

W 
"71 f li 

If 

S 4 . | Use a B i sk Sarylgr i n a Jjgl^ae 

S 5 . ! F i n i s l i asid ^ ^ l i s l s Tssrim^ ^SE^k i s t h e 

1 - -
I i^t^ 

II 
11 

I 



mmmmmBmmmmmmBBm • v a ^ m p p i mmt 

^^^^iU^ S^d SSD^SSSHOS Sj:i^,\/^l 

CfeSaiaegiLgv «» 0=^?^efc. r^r^ M i l ^ g s ^ 
i tdC£3 

T^TSS i^lKS 

?-?Wi»'S?- : ^ «- S l ^ g S i ^ J ^ ^ ^ ^ A I S ^ 

l^Scls p ^ n . n Re^ri£S£21g3S 

*• " """"'̂ ^ *• r ^ I Lssss s€2r S s s : ^ ^ s 

S ^ c c s s s i s i 

ai ^ . £ g ^ 

li S^«J ' l ^ l a r T,?r;gaq; »gsri 

rSS, fi 
<fc! S S l S T 

!!^J' S^ssl^t^ 

jj^i ^!sirsl ^ ^ ^ 

h epi €^rs^ s Si2g?le S a i s s l gjs a ^ ^ ^ ^ ^ 

esr l lss^r 

I! ̂ » . - C^swg s l^g^^le Sssisal gs a 5̂  

3! 

•Sjj i L ^ €fe^ ^gi^seg. S?2irals 

T 
^W S^^mie C^r^pey 

ii <§«._?• B F = S ^ ^ fgBsf?rs=^g5 s ^ ^a l l gggs 

<^? l! 
51 

II 

^ = r g ^ B G S ^ 

&m 
3 

li _ ^ i-' S6«4i i g ^ g ^3tf i -??^g=i 

llsirj t a g Biji^-gS €sg ^ ^ a l e ^sgis 

D o g^^ar^lg^ ¥ " S l S S S i S ^ 

1! SS< rtT=S5P'?W6f 5tH?i'.*T^? 

i M ® J ' IK gg O f ^ l ^ r s ^ Frg4:^ car Wg^ l̂itf ?¥:i 

l; i jg>k î y- ;grl i3 — HPs^l?4?g^^SgW 

LL»i. H isS^s^ csC t S ^ ^ l s ^ s r ^ ' 
I-

^ i ^ j ^ a SlsEH ^S0. Scsc. 



mmm^i^f^^ss B S f f l S B ^ ^ a ^ S ^ ^ T ! ^ ^ ^ ^ ^ ^ MBaisiyip*ii»mwJijK!Ms«w,. I ̂  u.i. 

TB^im SmiSSIS MS> PROCSl^SKHi BECOBD 

Carpentry - Cabinet and l-Iill Work 

Type Job 
Job Per­
formance 

m3J 
T 

^a^e a g^i Seat: i?lth a R o l l Edge, 

Jliaholster a S l i p Seat: 

I 

L05>g Wegtge a Fiher_Seai: 

h l ^ . g We;gge a C a n e S e a t 

e WeM>ing_ 

g I M I ? : ^ I 1 - MC^a f-^TiTSHTfiR 

Reference 
Readin< 

LO-g^fe 

^g^aare the S sr fa«? f»y ?fy*ishin<i 

JM^ 

El7B.i l ^ g p l y 5Hrain^ 
1 

ApplY ^g^«^ ^ H f ^ y 

J l ? ^ l J^^plY S^^'i'8=»^ 

f i lS.I Spply H-̂ g 

iUJL 

9^^*} a^ig 

yjlS>i apaly ^ansish 

g r i s e Fgrr^itsre and I n t e r i o r ITood^ork 

?111 ^ppiy if̂ Tti<<h Coats o f Paint 

IMI^ :S13 ^ grrrj^jg^K PROJECgS 

l i s f Out t h e Miter Between a S t r a i g h t and 

a g%?i?^?g^ iiolcl-f?t€f 

Li.' SsggQsaticsi Sheet - I^v Oat t h e Miter_ 

Betsgegs St^aiciht and a Corved Molding 

L2Q>f Z^ €^£t J^gxarat lc^aon a Panel, 

J^^^Tmg^i^g;^ g h e e t - T âg- €lrsi- ?lf>coT-at?ons 



BiMPiipiiBPWiiiMWWPBi^iwwiwagiiyiiiiiiii^ I'l'ii ^mm^^ummmmmmmm K-**'--'-» 

o 

\ o 

Jobf 
No. 

TRADE MSMHSIS MiD PROGRESSICS^ HECOSD 

Carpentry «» Cabinet and M i l Work 

Type Job 
:Job Per-j Reference 
1 formance: Readii^ 

121. Lav Out Miter Angles -f 

121A 

122 

123. 

1^ 

_2. 

Information Sheet - Lav Out Mter Angles 

Characteristics of Lumber i JP^ 

.Manufactured Lumber. ln£. _j-

DR&WIHG PROBLEMS 

Bisecting an Acute Angle 

Bisecting an Obtuse Angle 

Trisecting a Right Angle 

Laying Out an Ellipse 

5., 

8. 

9. 

10, 

11. 

Laving Out an Ellipse 

Laying Out Miter Angles 
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1. When were the first woodworking tools made? 

2. Of what were they made and where have they been found? 

3. Compare woodworking tools of the early and late stone age. 

4. In what part of the world were metals first used? 

5. ?ilhat kind of metal was first used for making tools? 

6. Explain how bronze and bronze tools were first made? 

7. During what period in history were most of our carpenter tools 
invented? 

8. I/Jhat restriction prevented the use of iron tools during the 
early days of the Romans? 

9. X-ilho were the first people to learn to set saws? 

10« V?ho invented the chisel and the claw hammer? 

11. I'̂lhen were the first trade unions fo2n:ned? 

12. Name the three classifications of workmen set up by the 
guilds during the Middle Ages. 

13*. Under what conditions did apprentices serve their trade in 
the early days? 

14. T'̂ en did the development of machinery begin? 

15. When were the first attempts at woodworking machinery made? 

16. By whom were these first machines used? 

17. ÎJho was Samuel Bentham and for v/hat was he noted? 
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I Build a Carpenter's 
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1* Turn to Pig. 1, p 15, PWH, and make a drawing of the 
carpent-jr*s bench giving the length, height and width that 
you think a bench of this kind should have. 

2. Make a complete list of the materials that you would need 
if you were to build this bench. 

3. T\That do the black dots across the end and on the side of the 
bench indicate? 

4. What kind of joints should be used in building the :Craroe of 
this bench? See PWH, pp 226-247 

5. Explain to your instructor how you would proceed to glue 
and to fasten these joints together. See PTWH, pp 287-302 

6. Explain bow you would proceed to make the top of this bench. 

7. What tool should be used to remove surplus glue? 

8. Why is it sometimes necessary to chamfer the furthest end 
of the table top? 

9. In which direction should a table top made of cross-grained 
wood such as birch or mahogany be planed? 

10. How is a table top tested for squareness or levelness? 

11. When the surface is true over-all, v^at tools can be used to 
remove the plane marks? 

12. Why is it necessary to plane from both sides towards the 
center in squaring the table top? 

13. How many drawers does this bench have? 
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1. What i s a vise? 

2. T'Jhat are v i ses used for? 

3. ilame and describe the different kinds of vises* 

4. What i s the difference in the"continuous-screw" type v i se 
and the "quick-acting" type vise? 

5. What kind i s found in your shop? 

6« What do we mean by an adjustable dog in reference to vises? 

7. How i s the adjustable dog on a v i se used? See PWH, Pig. 6 

8. Of what use i s a t a i l vise? 

9. Tell how a bench stop may be used instead of a t a i l v i s e . 

10. What i s the difference in a bench stop and a bench hook? 



mmm. mmmmm wmmmmm 

I) 
Job 4 

ui i i i i i i i i i i i> i i i i i i iH i i i id iMni i i i i i i t i t i i i i i i i iMi i i> t i i i i i i i i i i i i i i i i i i i i i iMi i i i in i i i i i i i i i i i i t i i i i i i i i i i i i i f i i i i i , i i i i iMi i i i i i i i i i i f i i i i i i i i i i i i i i i i i i i i i i i iH i i i i i i i i i i i i i i i i i^ i i i i i i i i iun t i in imi i i i iM i i i i i i iU^ , 

I TYPE JOB 
r . i i iMi i i i i i i i i i i i i i i i f i i i in i i i i i i i i i i i i i i i tM i i i t i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 

I Joint , Set arid P i l e 
i Hand Sav/s 

•Ml iMi t i i in i i i i t t i i i i i i i i i i i i i i i i i i i i i i i t i t i t i i i i i i i i i i i i i i i i t i i i i i i i i i i i i i i i i i i i i i i 

LABORATORY I PERFORMANCE i RELATED STUDY REFERENCES 
I I I I I I I I I I I I I I I I I I I . I I I I I I t l l l l l l i l l l lH I I I I I IM I I I I I I I I I I I I i l l l l lK l l l i l i l in i l l l l l l l l i l l l l l l l l l l l l l l l l l l l l l t l l l l l t l l 

• : I 
I 
< 

DATE I 
READ 

i i i i i i i i i i i i i i> i i i 

. J . 

t 

< 

i 
, 1 , 

J PWH pp 139-143 

• I 

• I 
I 

i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i fd i i i i i i i t i i i i t i i i l i i i i i i i i i i i i i i t in i i i i Xl l fHIi t l l i t l l l l 

11 

1. What three operations does the sharpening of saws require? 

2. lAlhat is jointing a saw and why is it necessary? 

3* Explain the process of jointing a saw. 

4. ll?hat determines when a saw is jointed enough? 

5. After the jointing or striking of the saw is done, what is 
done next? 

6. How is the file held while sizing the teeth? 

7. E3cplain the process of setting a saw. 

8. D-Jhy is it necessary to set saws? 

9. Are all saws set the same amount? l^y? 

10. How do we determine how much to set a saw? 

11. Explain the process of filings (a) a ripsaw, (b) a crosscut 
saw. 

NOTES The information given in this lesson will be of great help 
to you in learning to keep your saws in good shape, bv̂ t you 
will never learn to sharpen saws imtil you actually do iAe 
operations. A good plan is to practice on an old saw, 
following the instructions given in this lesson. 
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1. Why is it sometimes necessary to grind plane bits rather than 
whet them on the oilstone? 

2 m T'̂ hat kind of a grinder is best for grinding plane bits? Xfhy? 

3. How does burning a bit injiire the bit? 

4* How can we tell \itien the bit is burned? 

5* ^ y should dry emery wheels not be used to sharpen plane bits? 

6. ^ a t should be the length of the bevel on the bit? 

7. What makes the best cooling liquid for oilstones? 

8* Describe the process of whetting the plane bit on the oilstone 

9« How can v/e tell when the edge of the bit is square across? 

10 • How can we tell wh3n the plane bit is sharp? 

11. l^at other tools are sharpened the same way as the plane bit? 

file:///itien
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1. Describe a gouge. 

2. l?hat is the difference between an outside and an inside 
gouge? 

3. ^ y do some gouges have bent shanks? 

4. What are turning tools used for? 

5. Explain the sharpening of inside bevel gouges. 

6. Describe a "slip stone". 

7. How long should the bevel on a gouge be? 

8. Describe the sharpening of an outside bevel gouge. 

9. £2^1ain why the entire length of the "slip stone" should 
be in contact v/ith the inside of the outside bevel gouge, 

10, Miat is a skew chisel? 

SGTEi For further stud^ of the use of thes^ tools, see mm p 335 
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1* Describe a gouge* 

2. What is the difference between an outside and an inside 
gouge? 

3. Why do some gouges have bent shanks? 

4. What are turning tools used for? 

5. Essplain the sharpening of inside bevel gouges. 

6. Describe a "slip stone", 

7. How long should the bevel on a gouge be? 

8» Describe the sharpening of an outside bevel gouge. 

9. Explain v;hy the entire length of the "slip stone" should 
be in contact v;ith the inside of the outside bevel gouge. 

10. What is a skew chisel? 

NOTES For further study of the use of these tools, see PlfTH p 335 
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1. What is the difference in the "cabinet scraper" and the 
"hand scraper"? 

2* ?Jhat is a molding scraper? 

3. For what kind of work are scrapers used? 

4. Do scrapers produce a finer or a coarser finish than the plane 

5. lAfhy should all scraping be done before the surface is sanded? 

6. How is the c:*binet scraper ground? 

7. T'Jhy is grinding necessary each time the blade is sharpened? 

8. What is a burnisher and for what is it used? 

9. Describe the process of turning the edge on the cabinet 
scraper. 

10. Explain how the scraper blade is adjusted. 

NOTES Practice is necessary in order to learn to turn the blade 
of the cabinet scraper. We would suggest to the learner that 
he practice at leisure time when he can take time to observe 
what he does. Experimenting is the best way to learn such 
jobs as turning the scraper, filing the saw and many other 
things• 

/I 
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RELATED STUDY REFERENCES 
I I I I I I I I I I I I I IH I I I I I I I I I I I I I I I t l t l l lM I I I I I I I I I I I I I I I I I IM I I I i l l l l l l l l l l l l l t l l l l l l l l l l l l l l l 

DATE ? 
READ I 

| i i i i i i i i i i u i i i i t ; 

PlA?H pp 34-35 , 147-149 

I IM I I I I I I I I I I I I I I I I I I IH I I I I I I I I I I I I I I I I I I I I I I I I I I I i l l l l l l l l l l l t l l l l l l l l l l l l t l l l l l l lM I I I I I l l l l l l l l l t l l l l l t i l 

1. Draw an enlarged end view of the edge of a hand scraper that 
has just been sharpened and turned. 

2. What are the advantages of the hand scraper over the cabinet 
scraper? 

3. What is drawfiling? 

4« What kind of a file is used in drawfiling a hand scraper? 

5. What is a bur, when used relative to filing tools? 

6. How may burs be renoved? 

7. At what angle to the scraper blade should the file be held 
when drawfiling? 

8. Does a hand scraper need drawfiling each time it is sharpened? 
Why? 

9. Explain the complete process of sharpening a hand scraper* 

10* Correct the following statements "In learning the art of 
sharpening scraper blades, information is required but 
practice is desired." 

C 



Y^m wmmmmmm mmmmmmmmmmmmmmm 

,ijr-v, :^ 

Job 9 
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I Sharpen Boring Tools 

I 

* . 1 
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'i PWH pp 38-43, 149 
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READ 
• l l t l l lK I IMI I l 

llllllllllllltlll 

1. 

2. 

3. 

4. 

Name the dirrerent parts of an auger bit. 

How are auger bits sharpened? 

Complete the following statements? 
(a) The size of the auger bit is indicated in 
(b) Dowel bits are long, 
(c) Car bits and ship augers are long, 
(<i) -------«.«....«.....»«..«...«...,,..__ bits can be adjusted to bore holes 

of various siz^s. 

A forestner bit cuts with a . 
boring holes in ' 
the wood. 

because they do not 
and is used for 

5. (a) 

(b) 

Gimlets are used for boring 
for inserting small 

holes in 

The size of gimlets is indicated by 
size ranges from to 

and the 

e. (a) 
(b) 

The twist bit is very much like the 
It ranges in size from to 
is indicated in 

and the size 

(c) It has a square 

which is stamped on the 

for fitting into the_ 
of the brace, and is not intended to be used for boring 
in 

7. (a) Twist drills are used for drilling in 
be used for drilling in .. 

(b) Drills that are made for drilling in , 
round shanks. 

but can 

have 

8. (a) A 

9. (a) 

________ is used for making small holes in wood for 
screws and nails and should not be used in wood 
or too close to the edge because of the danger of , 

The 
for 
them,one of which can be 
cannot be . 

is used for enlarging the end of holes 
. screws. There are _________ kinds of 

and one that 

Continued..•• 
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Sharpen Boring Tools 
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Job 9 (Continued) 
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DATE I 
READ ^ 
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10. (a) There are kinds of braces. The 
can be used in close places where a 
cannot'be made. 

(b) The _ _ _ _ _ . . _ _ - « — « i s a s tee l rod with a 
on one end of i t and i s used for 

(c) They are made in lengths from 
inches• 

to 



Mll t l l l l l l l l l l l l l l l l l l l l l lMI I I I I I IK I I IMI I IDI IMI I t l i l l l l l lMI I I I I IMI t l l l l l l l l l l l l 

j TYPE JOB 
=>I I I I IHI I I I I I IMi l lMl l l l l l l l l l l ) l l l l l l l l t l l l l lMl l l l l l l l i | I I I I I I I I I I I I I IMI I I I I I I I I i 

I Clean a Rasp or P i l e 
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Job 10 
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DATE i 
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1 . 

2 . 

3 . 

4 . 

The carpenter uses, files for ^ 
/ * and 

the rasp to 

sucn as 
., while he uses and the edges of 

Files are classified according to their shape and we have 
the ^, , , ^ 
and as the most common ones. 

(a) To clean the rasp or file we use 
(b) The also 

and 

that has filled the 

Another way to clean the file is to 
for an and then 
The water ________ the 
teeth and 

the 
between the 

it in 
it with a 
that is betw^een the it until it can be removed by 

5. Rasps cut faster than and leave the surface 

the file is used if a 
,. For this reason, they should be used 

is desired. 
When measuring the length of rasps or files, the 
should not be included. 

6. If one edge of a file or rasp is 
called a because it will not 

,, this edge is 

if accidentally rubbed against a surface. 
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I Jo in t , Gum, Set and 
I P i l e a Circular Saw 
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READ 1 
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1. The purpose of jointing a circular saw is to make all 
the same . in jointing the saw, it is necessary 
the the longer teeth only be jointed down to the same 
height as the . 

2. Thj grinding out of the gullets with a special grinding 
wheel is called the sav/. If the saw is not 
__̂ __,____̂  occasionally it _ _ „ . _ ^ . . . ^ with sawdust. 

3. The grinding wheel for gumming a circular saw should be about 
______._...,..,,......._ inch thick and inches in diameter. 

4. The devise that holds the saw while gumming is called the 
, The front of the teeth should be in line 

with a tangent to a circle drawn _____.........«___ the 
distance between the _ _ _ ^ . « _ of the saw and the edge. 
The angle of the teeth is called the . 

5. A saw has to be set because 

6. 

7. 

A 
filing a circular saw. 

file is best for 

Gullets made with square edge files are liable to cause the 
saw to . 

8. In filing circular saws, we file the tooth that is bent 

teeth. 
the filer and then turn the saw and file the other 
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Braze, Set and F i l e 
Band Saws 
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Job 12 
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| l l l l l l l l l l t lMI I I 

PWH pp 159-162 

IMHIi l t l l l l l l l l l l ) 

1* D'That is scarfing a band saw? 

2. Explain the process of scarfing a ban(? saw. 

3. Wcss[ should a band saw always have an even niaitiber of teeth? 

4. For V7hat is a brazing clamp used? 

5* Miat is a flux and for what is it used? 

6. What are brazing tongs? 

7. Explain the complete process of brazing a band saw using the 
brazing tongs. 

8. Explain the process of brazing a band saw using the electric 
brazer. 

9. What is the result if a joint cools too guickly? 

10. How can the hardening of a joint be prevented? 

11. Name two ways that a band saw may be set. 

12. ??hat is meant be the term "set and pawl movement"? 

13. Explain the use of fitting wheels in setting or filing 
a band saw. 

14. Explain the filing of band saws by completing the following 
sentences• 
(a) Band saws may be filed by either _ _ _ _ ^ or . 
(b) Band saw teeth are filed in the same shape as the teeth 

of a ,̂ _ . 
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Sharpen Jointer and 
Planer Knives 

(Using the Modern 
Grinding Machine) 
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DATE i 
READ 

i i n i i i K i i i i i i i . 

1. See Pig 56, PT/̂JH, What is a cutterhead? 

2. Explain the use of the three-pronged knife adjusting gauge. 

3. What is the first step in grinding jointer and planer Icnives 
with the knife grinding attachment? 

4. Should each knife fee done as in step number one on p 162, 
PWH? 

5. After the Imives have all been gauged or set with the mi­
crometer, v/hat is the next thing to be done? 

6. For what is a saddle used? 

7. T>7hy is it important that the cutter head be locked in 
position before grinding the knives? 

8. Why is it important that all knives be ground at each 
setting of the grinder before the grinder is reset? 

9. Why is it necessary to joint the blades after they have 
been ground? 

10. How can it be determined when knives are jointed enough? 

11. Explain briefly the process of jointing the jointer blades, 
giving the principal things to observe in the operation. 

12. What is the cause of the heel and what is the remedy? 
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!• In sizing and squaring boards, what selection should the 
carpenter make before he begins the sizing? 

2m What is meant by the "working face" and the "working edge"? 

3. Miy should boards not be clamped tightly in the vise v^ile 
being sized? 

4* In planing boards with the hand plane, what observation 
should be made of the grain in iSie board? Why? 

5* Explain hov; the edge and the side of the board can 1^ tested 
for squareness* 

6. Why should bocirds not be cut to the exact length or the 
finish lengtl before the sizing is done? 

7« Explain how to gauge the width of a board with the marking 
gauge. See Fig, 23,p 24, PT-JH. 

8« What should be used to gauge a wide board? Give two methods, 
See Pig. 24, p 24, PWH. 

9. Fill in the blank spaces in the following sentences with the 
correct word. 
(a) To size the edge of a long board I would use a ..__._^ 

plane. 
(b) To size the side or surface I would use a _ _ _ 

plane. 
(c) To square the end I would use a «_«.....«._^ plane. 

10. How can splitting be prevented when planing across the end 
of a board? 
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1* What c nsideration should be given to the grain of boards 
that a:k.e to be glued together? 

2. Why is it necessary to select the better side of the boards? 

3. Is the face of the boards usually planed before or after 
the gluing is done? Give a reason for this* 

4. What is the reason for placing two boards together in the 
vise to joint the edges? 

5. How can the ends of long boards be held together for jointing? 

6. What is the reason for placing the better ^̂ ides on the 
outside when jointing two boards together? 

7. Why is it inportant that the boards fit tightly together at 
the ends before the clainps are put on? 

8* Hew can allowance be loade for the shrinking near the ends 
of the boards? 

9. Explain the process of gluing and clazcping boards* See 
Art* 225 

10* What kind of a plane should be used in jointing boards? 
See FSa, p 32. 
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1. Escplain the process of planing a table top. 

2. lAlhy is it good practice to chamfer the edge furtherest from 
the carpenter? 

3» Tfilhy is it better to run the plane across the grain in cross-
grained v/oods? 

4. How can the surface be tested to determine when it is true? 

5. After the surface is true, what is the next step in dressing 
the table top? 

6. On what kind of wood should a cabinet scraper be used? 

7. In squaring a line across the end of the table top, along 
v/hich edge should the framing square be placed? 

8. About how much should be cut off in squaring the first end? 

9. In planing across the end, what kind of a plane would you 
use and in what direction would you run your plane to avoid 
splintering the edges? 

10, How would you determine where to saw the second end? 

11* For what could a panel gauge be used oh this job? 
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1. How long should the boards for a table top be cut at first? 

2. Name three different kinds of motor driven saws that can 
be used to cut the boards for this table top. 

3o What is meant by a board being in "wind"? 

4. l-ilhat can be done to straighten a board that is in "wind"? 

5. What does the grain have to do with the way in which we 
feed a board to the planer? 

6. X-̂ ich machine should be used to plane the v;arp or wind out 
of a board, the planer or the jointer? 

7. What must be done to the edges of the boards to be used to 
make a table top? 

8. How are the boards sized to an even thickness? 

9. Since the grain runs in opposite directions on the sides, 
what must be done with the boards v/hen sizing them on the 
jointer? 

10. What must be taken into consideration when we place the boards 
together for matching and marking? 

11. Explain the process of applying the glue. 

12. What machine is used to size the table top after the glue 
is set? 

13. If the top is more than 20 inches wide, how would you dress 
the top, 

14. Explain the process of trimming the ends of the top with the 
band saw and the jig. 

Continued.••• 
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15. Of what advantage i s the jig? 

16. Essplain the process of planing the ends on the jointer. 

17. Prom which edge of the top should the end by planed? Why? 

18. Why should the end planing be stopped 1/2 inch from the 
unfinished edge when planing the ends of the top? 
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1. If the finished table legs are to be 2%" square when finished, 
what size material would you select for the legs? 

2. How much should be allowed for rough length"^ 

3. How should the leg be tecl^d for squareness? See Pig, 30, 
page 183 

4. How should the leg be tested for "wind" or warp? 

5« Miat should the marking gauge be set on for marking these 
legs? 

6. Miich hand plane should be used in sizing and squaring the 
other two sides of the legs? 

7. Give a reason for using a miter box for cutting the legs to 
exact length. 

8. Why is it important that the legs be centered carefully 
before they are placed in the turning lathe? 
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1. At what angle to thi^ joxnter table should the fence be for 
planing the 3v̂ cond ŝ ide of the table leg square to the first 
side? 

2 m Why is 1/32 inch allowance made in sawing the legs in this 
case? 

3 m For what is a push stick used? 

4. How much cut can the carpenter take in planing these legs 
smooth on the jointer? 

5. What other machine can be used instead of the jointer and 
saw to bring the legs to the finish size? 

6. Explain the process of cutting the legs to length. 

7. What is a stop rod? 

8. Should all the legs be cut at one operation or one by one? 
Why? 

9. What kind of machine saw should be used? 
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1. Explain how the tapered part of the table leg is laid off. 

2. At what point is the pencil line squared around the leg? 

3. Why are the taper lines made on oposite sides of the leg? 

4. Give two ways in which the taper could be cut with hand 
tools m 

5. After the first two sides have been tapered, how are the 
other two sides tapered? 

6. Explain the first step in tapering table legs with the 
circular saw. 

7. Explain the jig and tell how it v/orks in tapering legs for 
tables• 

8. At what distance from the top of the legs, for this job, does 
the taper begin? 

9. Way are different notches in the jig used in tapering the 
second two sides of the leg? 

10. Remember that so far the legs are sav/ed and the sides have 
not been finished. With what tools can they be finished? 

11. Explain how the leg is placed on the jointer relative to the 
beginning of the taper. 

12. List three good safety rules for this job. 
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1. What is a rabbet? 

2. What hand tools are used to make rabbets? 

3. Explain the setting of the rabbet plane. 

4. What is the spur and what is its use? 

5. What are the two gauges on the rabbet plane for? 

6* How should the rabbet plane be held on the board while 
rabbeting? Why? 

7* In case the board is thin or narrow and the gauges cannot be 
used, what can be done to govern the width and depth of the 
rabbet? 

8« Explain the process of rabbeting across the end of a narrow 
board. 

9. What tools are used in rabbeting across the grain of narrow 
boards? 

10* Explain two v/ays in which straight saw cuts can be made across 
a board. 

11. With what tool can the final smoothing anr* depth cutting be 
done? 
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1. Il9hat i s a groove? 

2, How does a groove differ from a rabbet? 

3* Name some of the uses of grooves. 

4 . Name two hand tools with which grooves are made. 

5. Name a l l the machines with which grooves can be made. 

6 . How are groove and rabbet joints used in furniture and 
cabinet work? Give examples. 

7. Why are grooves used in jointing wood together? 

8* What i s a barefaced tongue joint? 

9. How are barefaced tongue joints used in cabinets and tables? 

10. Are grooves used in making barefaced tongue joints? 

3 

I 4 
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Make a Dado Jo in t 
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HAND TOOLS 

1. What is a dado? 

2. Name three or more places where dado joints are used. 

3. What procedure is used in laying out a dado 

4. Give another way to lay out a dado. What advantage has 
one Way over the other? 

5. Which side of the line is cut? 

6. Explain one method of sawing a straight line in the cutting 
of a dado. 

7. How is waste stock removed between the kerfs? 

8. What can be done if the dado is too tight? Too loose? 

MACHINE TOOLS 

9. A dado head consists of what items? 

10. What width dadoes can be cut with a dado head? 

11. After a dado head is on the arbor and the saw table is in 
place, what should be done before beginning the cutting of 
dadoes for production? 

12. List a safety rule to be observed in operating a dado machine. 

13. See Pig. 15, p 65, PWH. What is the diameter and thickness 
of the collar? 
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H2USID TOOLS 
1. How does a gain joint differ from a plain dado joint? 

2. What is the advantage of a gain joint over a plain dado 
joint? 

3. How much stop is left on the front of a stopped dado joint? 
See Fig. 20 p 200 PWH. 

4. How long would the dado be in a standard 1" X 8" board, laid 
out according to measurement in Pig. 20 p 200. 

5. How is the chisel held in cutting out the gain? 

6. Why strike light blows with a mallet in beginning the chiselin 
of gain joint? 

7. What tool, or tools, are used to finish the gain? 

8. On what piece of furniture would this joint be used? 

Machine Tools 
9. What machines may be used in cutting grooves, rabbets, and 

dadoes? 

10. The ends of stopped dadoes cut on a circular saw must be 
finished in what way? 

11. What is the greatest danger in operating a circular saw? 

12. Why is there no danger of a kickback when cutting dadoes on 
a circular saw? 
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1* T^ere i s the dado and rabbet joint used? 

2. What i s the f i r s t step in making th i s joint? 

3 . T'Jhat i s the second step in making th i s joint? 

4. The depth of the rabbet i s usually what part of the thickness 
of the stock? 

5« The width of the rabbet i s equal to what? 

6 . Tell how to cut the dado? 

7* In vihat two ways can rabbets be cut? 

8, Wxy try the f i t of the rabbet in the dado before reaching the 
depth l ine? 

9« Is i t a good idea to drive the joint together? l̂ hy? 
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1. After laying off a rabbet to be cut 1 inch wide and H inch 
deep, on a circular saw, \^at is the first machine adjustment 
to be made? 

2. W^Y is width of the rabbet (1 inch) measured from the 
ripping fence to a way point away from the fence instead of 
a saw point nearer to the fence? 

3* Way iDust special caution be exercised in making the cut in 
Question #2 

4. In cutting the depth of the rabbet (% inch), how is the 
stock held? is there a "kickback" hazard involved? 

5. Can rabbets silong the grain and rabbets across the grain be 
cut with the same "set-up" of the saw? 

6. Can rabbets be cut i^ using a dado head? If so, v^at would 
te the advantage of cuttiz^ with a dado head? 

7* Can rabbets be planed on a jointer? 

8. Can rabbets be cut on a shaper or a router? 

9m Is a shaper to be considered a comparatively safe or dangerous 
machine to operate? If safe, Why? If dangerous, v/hat are 
scmie safety iniles to follow? 

10. Groô 7es and dadoes on straight work are usually cut on which 
machine? 

11. Cutting grooves on the shaper and router, (a) how is straight 
work guided, (b) curved work? 

12. How are dadoes cut on a shaper? 

13 • How are dadoes cut on a router? 

14, Ends of stopped grooves and dadoes cut on a circular saw 
or sh^er must be squared. How? 
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1. Where are dowels used extensively? 

2* For what type joint is a dowel joint a substitute? Why? 

3. The patternmaker uses dowels in what patterns? 

4. What are dowels? 

5. For what reason are dowels grooved? 

6. Why is it a good idea to countersink dowel holes slightly? 

7. After squaring stock to dimensions for a butt joint, how are 
the first lines drawn? 

8« What determines the place of the auger holes? 

9* What diameter should the dowel be? 

10* What device is used to bore all holes to the same depth? 

11. Eow long should dowels be cut? 

12. What undesirable effect results from dowels that are too 
short? 

13. How are the dowels put into the joint? 
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I Make a Draw-bolt J o i n t 
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1Q This is not strictly a dowel joint, v/hy is it described 
under this heading? 

2. In what kind of construction is this joint used? 

3. What advantage over other joints is the draw-bolt joint? 

4. The horizontal member or rail is joined to the vertical 
member with one or two dowels. Are the dowels glued into 
the member? Why? 

5. How can you be sure the bolt will fit the hole in both meinbers 

6. T/Jhy should the hole be longer than the bolt? 

7. How is the nut put on the bolt? 

8. T-Qhy should a washer be put under the head of the bolt? 

9. If surfaces to be joined are not at right angles to the 
sides, how should the holes be bored for dowels? 

10. At what angle to the miter joint are the dowels in Pig. 44 
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!• What is the first operation v/hen boards for a table top are 
to be glued together? 

2. How are the boards marked in order that they will be joined 
in the order of layout? 

Zm How are they jointed to fit? 

4, X-yhy is it of the utmost importance that the edges of both 
boards make a good joint at both ends? 

5, Is it required to do this job as carefully as if no dov/els 
were to be used? Why? 

6, Mien all the joints fit, the edges are all gauged. How? 

7* Clamp all the boards together side by side and square lines 
all around them. What determines the location for holes for 
dowels? 

8. D^at can be done that helps center the auger bit quickly and 
accurately? 

9. Why are no dov/el holes bored in the two outside edges? 

10. A doweling jig is of what practical use? 



UI I IMI I I I I I I I I I I I I I I I I I I I I I I I I I I IM I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t l l l l l l l l l l l l l l l l l l l l l lK 

f TYPE JOB 
S' l i iM i i i i i i l i i i i i i i i i i i i i i i i i i i i i i i i t i i i i i i i i i i i i i i i i i i i i i i i i i i i in i i i i i t i i iM i i i i i i i 

Dowel Legs to a Turned 
Column 
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Pig. 49, 51 

nm pp 207, Art. 178 
Steps 2, 4«7 

mm p. 299, Art. 231 
Step .6 

1. On what are the legs sanded? Why 

2. How are legs held steady while obtaining desired curvature? 

3. What tool is used in testing squareness of legs? 

4. When is the test made? 

5. How are the center lines gauged? See Art. 175, Step 2. 

6. If lines are gauged and dowels set a little off center, how 
will it affect the joints? VThy? 

7. Hoif are marks obtained on the column at the points where the 
legs are to join it? 

8. How are vertical lines obtained at the points where the legs 
are to join the column? 

9. How are positions of dowels fo\md? 

10. When the underside of the column is flat, how may the horizon? 
tal gauge lines be gauged? 

11. How are holes for dowels bored? 

12. How can the legs be glued to the column? 
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1. Holes for dowels can be bored on what machines? 

2. Dviiat limitation has a router for boring dowel holes? 

3. When boring holes in the edges of boards for a table top, 
what extra device should be used? 

4« What purpose does the auxiliary fence serve? 

5, How can holes be bored in a miter joint? 

6, Can holes be bored in surfaces at other angles than 45°? 
How? 

?• How may holes be bored in a turned column? 

8. Suggest cwo safety rules that apply here. 
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1. why is the joint called lap or halving joint? 

2. Who uses this joint? 

3. In beginning this joint, what is marked first? 

4. In a joint 3/4" thick, 2" wide, you would lay out the width 
(2") on each piece and square lines all around. Why? 

5. How is the marking gauge set to mark the edges of the pieces? 

6. h line is now gauged around the end of each piece from the 
face of both pieces. Why emphasize face? 

7. In sawing the shoulder cut across the grain, what two methods 
can be used to guide the saw? 

8. What saw may be used to make the cheek or side cut? 

9. What method is suggested in the reference reading for making 
the cheek cut? 

10. What advantage is there in clamping the piece diagonally? 

11. When the pieces are fitted together, if their upper and lower 
surfaces are not flush, or the side of one does not fit 
accurately against the shoulder of the other, what can be done; 

12. When is the end-lap joint with rabbet used? 

13. Why plane the rabbet in a piece of wood long enough for the 
whole frame? 

14. How does layout for this joint differ from layout of an 
ordinary end lap joint? 

15. See Pig. 57 p. 216, PWH. t^at are the two dimensions of the 
rabbet? 
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f Make a Cross-lap Joint 
I with Hand Tools 

i i i i i i i i i i i i i i i 

. . . . . . . . 

i ' 

. . - I . . . J 

Job 34 
i i i i i i i i i i i i i f iMi i i i i i i i i i i f^t i i i i i i i i i i i i i i i i i i i i i i i i i i i i in i i i i t4 i i i i i t iu i i i« int««i i i t i i 

RELATED STUDY REFERENCES 
I I I I I I I I I I I I I I I I I I I I IM I I t lM I I I IM I I I IU I I t l l f l l l l l l l l l l l l l t l t t l l in i l l l l l l l l l l l l l l l t l l l l l l 

i«>tiiimtu(iiii(> 

DATE ] 
READ • 

I I I I I I I I I I I I I I IK 

PWH pp 217-220 
PIUH P i g . . 58 

i i i i t i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iM i i i i i i i i i i i i i i i i i i i i in i i i i i i i i i i i eDt i i i t i i i i i i i i i i KMIIIillllllllk, 

1. (a) How much is the cross-lap joint used in cabinetmaking? 
(b) lAfhere is it used? 

2. (a) Are members of a cross-lap joint generally of the same 
v;idth and thickness? 

(b) Do they cross at right angles? 
(c) Cross-lap joints may be made at different angles and 

the parts may be of different dimensions? 

3. If the joint is to be in the center and both pieces are the 
same length, how can you test the accuracy of the lines 
squared across the center? 

4. How are depth lines gauged? 

5. Is it better to make shoulder cuts too large or too small? 
TAlhy? 

6* ?Jhy should a few e%tra saw cuts be made between the shoulder 
cuts? How? 

7. How is the cut finished? 

8. ifJhy chisel from both edges toward center in finishing the cut? 

9. Can cross-lap joints be made on the edges of the stock? 

10. D̂ Jhere are middle-lap joints used? 

11. How is the joint made? 
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1. This joint i s a modification of what joint? 

2 . Why i s i t used especially where there i s pull or tension 
strain? 

3. TfJhere i s i t used? 

4. How i s th i s joint la id out? 

5. How i s the angle obtained? 

6. How i s the angle transferred to the work? 

7. How i s the f i r s t cut made? 

8. How i s the cheek cut made on th i s piece? 

9. Having now cut the dovetail on one member, how i s i t cut in 
the other? 

10, VJhen a dovetail lap joint i s made on the end of a leg as in 
Pig. 76, PI'JH, how i s the recess in the leg cut? 

11. Do a l l dovetail jo ints have two sides slanting? 
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1. When a number of lap joints are to be to the same dimensions, 
how is the stock prepared? 

2. How is the machine set for the shoulder cut? 

3. What saw is recommended for making the cheek cuts? 

4. What are some reasons for using jigs for making the cuts? 

5* Name safety rules to remember on this job. 

6. What cutter can be used on a circular saw in cutting cross 
lap joints? 

?• (a) Tell hov7 to cut a cross-lap joint with a dado head, 
(b) How is the remaining part cut out? 

8. How m.ay the operation be performed without use of the ripping 
fence? 

9. What is the purpose of the. ripping fence? 

10. What is the purpose of the universal gauge? 
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1. How important is the mortise-and-tenon joint in cabinet 
construction? 

2» Name some variations of this joint. 

3. Why is the blind type of mortise-and tenon joint used in 
most cabinet work? 

4. What are three principal operations in making mortise-and-
tenon joints 

5. liilhat is first to be done in laying out? 

6» (a) After determining the length of the tenon, what is done 
at the shoulder? 

(b) Next, mark the total width of the tenon member where? 

7. DiJhat is the usual thickness of the tenon? 

8. The gauge lines for the thickness of the tenon are marked 
from (a) what and (b) where and (c) how far? 

9. How is the mortise gauge set to gauge the mortise if the 
mortise member is thicker than the tenon member? 

10* Is the tenon usually made full width of the mexnber in cabinet 
work? 

11. If the mortise is near the end of a piece, how much should 
be taken from the width of the tenon and why? 

12. Where there are several mortise-and-tenon joints with the 
same dimensions, how must they be laid out in order to produce 
accurate work? 

13. When four legs are required, as in a table, what is a 
convenient way of marking? 

14. If an ordinary gauge is used instead of a mortise gauge how 
can the gauge lines be marked? 
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1. How can mortise be made? (Two ways) 

2. What width chisel is used in cutting a mortise? 

3. How is a mortise chiseled? 

4 m How is a bored mortise made? 

5. H'̂ w is the tenon clamped for maldjig cheek cuts? ^ y this 
position? 

6. How far down the gauge line on the tenon is to be sawed, 
and what saw should be used? 

7. How is the cut completed? 

8* How is the piece of wood held v^en sawing the shoulder cut? 

9. How are shoulder cuts made? 

10«» Fit parts of the joint together, and make necessary adjnstssests 
How much pressure should be necessary to bring the msnbers of 
the joint together? 

11* Tenon meiobers of equal length must measure how? 

12. How is a blind mortise and tenon joint sometimes strengthened? 

13* ?̂hat zcce such joints called? 
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1. Where is this joint used? 

2« What is the usual width o£ the mortise? 

3. What variation is made in the layout o£ this joint and the 
blind mo3:tise-and-tenon joint? 

4. l^ere and \^y are taper-haunch joints used? 

5. When is a double tenon used? 

6« Bofi/ is the double tenon made? 

When is it better to use bare£aced mortise-and-tenon instead 
of a regular tenon joint? 

To strengthen the joint in such cases, how is the tenon made? 

What limit is there to the use of this joint? 

What is the purpose of the haunch? 
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I Make as (a) Through 
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I Jo int , (b) S l i p Jo int , 
I (c) Keyed Mortise-and-
i Tenon Joint 
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!• What is the difference in laying out a through mortise-and-
tenon joint and a blind mortise-and-tenon joint? 

2. Why is the mortise on a through mortise-and-tenon joint 
easier to chisel than on a blind inortise-and-tenon joint? 

3* In what ways are tenons finished on a through mortise-and-
tenon joint? 

4, What is a wedged mortise-and-tenon joint? 

5* What change is made in the mortise on a wedged mortise-and-
tenon joint? 

6, What is a slip joint? 

7* What difference is there in the cutting of the mortise on a 
slip joint? 

8. Is the slip joint a strong joint? Where is it used? 

9. The keyed mortise-and-tenon joint differs from the other 
mortise-and-tenon joints in v;hat way? 

10• What is the keyed joint? 

11. (a) What is the mortise for in the projecting end of the 
tenon on a keyed mortise-and-tenon joint? 

(b) How is this mortise cut? 
(c) How is the key fitted? Draw a key. 



l,^..^,.^§_^^U-41lMJL4JiiJiliBIBHiWW^iiiiii^,,^aWi^^ wmmmmmmm 

^t l l l lD I I I IMI I I I I I I I tMl l l l l l l l l l l l l l l l t l l l in i l l l l l l l l l l l l l l l l l l lMIMI I I I I I I I I I I I I I 

j TYPE JOB 
Z' l l l l l l t l l l l lMl l l l l l l lMIMII I I I ICI I I IMI I I I I I I I I IMI I I I I I I t l lMMIIMll l l l l t l l l l l l t l 

I Make a Hortise on a 
[Mortising Machine 
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1. TWO chisels and two bits are shown on p 95. List them. 

2. To what is the edge of the chisel set parallel? 

3. (a) In what sizes are hollow chisels made? 
(b) lAlhat is the largest size for ordinary use? 

4. Clamp the piece to be mortised on the table. Press down the 
foot pedal and bring the bit down near the top of the wood 
without starting the machine. Why? 

5. Ir̂ at adjustment is needed regarding the lengthwise movement 
of the table? 

6. T'Jhy is it necessary to lay off only one piece when several 
pieces are to be mortised alike? 

7. Start the machine. How should the first cut be made? l*̂ y? 

8. How is the last cut made? Why? 

9. How are pieces managed that will not lie flat on the table? 

10. lAJhen mortises are to be cut in turned stock, what is of . 
the utmost importance? 

11. Can this method of holding the stock be used when legs are to 
be doweled to a turned coliamn? 
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1* When a nuxnber of tenons have to be cut to the same dimensions, 
how are the pieces prepared? 

2. Why lay out only one piece? 

3» What is the first cut and how is the machine set for making 
the cut? 

4. study Pig. 121, 122, 125, and list two advantages of this 
manner of tenon cutting* 

5. If the stock is not exactly the same thickness, how can the 
tenon be cut accurately? 

6. How is it possible to roake both cheek cuts in one operation? 

?• Can the mortise member of a slip joint be cut on the above 
set up? (Pig. 124) 

8. Can a dado head be used to cut a mortise on a slip joint? 

9. Can tenons be cut with a dado head? How is the ripping 
fence set? 

10. What may cause tenons to be too thick or too thin? 

11. List two safety rules for above operations. 
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1» TAlhere are miter joints used? 

2. Is a miter joint strong or weak? Why? 

3. What are three principal operations in mailing a miter joint? 

4 . Most moldings are cut at :̂ hat angle.? 

5. Determine the angle cut of a polygon of ten sides? 

6. Having determined the miter cut, what i s the next step? 

7. If molding for a picture frame i s to be cut, how i s the 
length found? 

8. V3hat i s used when cutting miters by hand? 

3« T̂ That advantage ? "̂  an iron miter box over a wooden one? 

10, If joints should not f i t exactly, what can be done? 

11* How can a joint be resawed to f i t? 

12. How can miters be cut on a circular saw? 

13. T-̂ at variety of pieces can be accurately mitered on the jig? 
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Glue Mitered Frames 
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1# What is the best way to glue mitered frames? 

2. v\̂ at is a staan^ed joint? 

3, How are mitered ends "sized" to prevent starved joints? 

4, How can joints be prevented from sticking to the bench? 

5, When the frame is in the four clamps, how can the four miter 
joints be brought into line? 

6, How can small frames be clamped? 

7. How can hand screws and triangular blocks be used to clpjtip 
frames? 

8. How are triangular blocks glued to frames so that they can 
be removed? 

9. When may the above method of gluing (Question 7) be 
particularly useful? 

10* How may hand screws be used for clamping and avoiding gluing 
triangular blocks on the frame? 
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!• (a) Why should miter joints al't̂/ays be reinforced? 
(b) Why use miter joints if they are weak? 

2. Name the most common methods of reinforeement. 

3. What are nails used in picture frames called? ??hy are they 
used instead of ordinary nails? 

4. Why is picture frame reinforcement not satisfactory for use 
in school or home workshop? 

5. What is a slip feather? How is the frame prepared for the 
slip feather? 

6. How is the slip feather glued in place? 

?• Hox̂  is the joint finished? What is the name of this joint? 

8. How is the veneer concealed in wide moldings? 
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1. What are splines? 

2« How may bevels be made? 

3» How is a cut made in a bevel to receive the spline? 

4. In a spline miter joint, the grain of the spline must run 
in which direction to the joint? 

5. V^en a miter joint is reinforced with dowels, how are the 
holes laid out? 

6. How are the above holes bored? what tools are used? 

7. After dowels are glued into the members, how is the joint 
clamped? 

8. If it does not matter that the ends of the dowels show on the 
outside edge of the frame, how is it easier to reinforce the 
joint? 

9. How can through dowels be concealed? 
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1. In how many directions does wood shrink? It shrinks most in 
which direction? 

2. T'i/hich shrinks more, (a) summer wood or spring wood, (b) heavy 
wood or light wood? 

3. Why do miter joints often open tap in the inside part of the 
joint? 

4. How are mold5.ngs cut to overcome open joints? 

5. Explain "coped"* 

6. How are mo].diags coped to fit at 90*̂  angles? 

7c What line is followed in sawing the coping? 

8« Can the same method be used in coping moldings at other 
angles? 

9« Which will warp worse, a b3ard sawed through the center of 
a log, or one sliced off the side of the log? 

10. in drying, will the edges of a board bend towaxd, or away 
from, the heart of the timber? 

11. Can molds that are undercut be coped? 
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Make a Through and a 
Half-lap Multiple 
Dovetail Joint 
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1. What factors recommend this type joint to cabinetmaking? 

2. vJhy is this joint used only in the better class of work? 

3. What other name is applied to this joint? 

4. How is the strongest through joint made? Why is it usually 
not made this way? 

5* After stock is squared and a line squared around each member, 
what is the next step? 

6. How are pins laid off from the equal spaced points? 

7. How is the angle of dovetail arrived? 

8. How is the angle transferred to the work? 

9. What saw is used in cutting dovetails? 

10. Chisel away waste from both sides. n̂ Jhy? 

11. How are the dovetails marked? 

12. What may happen if the parts of the joint are forced together? 

13. The half-lap multiple dovetail joint differs from the 
through multiple dovetail joint in what way? 

14. The above joint is used on what construction? 

15. How are lengths of tails gauged on both members? 

16. If one member is thicker than the other« on which member 
would the tails be made? 

17. When should the groove for the drawer bottom be plowed? Why? 
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iMake a Drav/er 
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!• Drawers are made according to what? 

2. What i s the f i r s t step in a l l drawer constaniction? 

3 . The front should f i t how? VJhy? 

4 . How i s the siinplest kind of drawer made? 

5. V?hat improvement on this joint i s shown in Fig. 170,-B? 

6. How i s the bottom of a drawer put in? 

7. What material i s preferred for drawer bottoms? Why? 

8. How do the back and bottom f i t together? How are they 
fastened? 

9* What two points are to be borne in mine in gluing a drawer? 

10. How i s the endwood concealed in the drawer shown in Fig . 172 

11. On the better furniture, how are front and sides of a drawer 
joined? See Fig . 173. 
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1* The weight of a drawer is supported on v^at? 

2, How is the movement of the drawer controlled? 

3. Olhe rails usually consist of what members? 

4* Miat pm^pose is sesn̂ ed by a % inch plywood panel generally 
framed in between these rails? 

5* How are frames joined to the sides of the cabinet? 

6. How may drawer guides be made? ^ a t are the limitations to 
these guides? 

/• Khat method v/ill serve in all cases? 

8* ^ a t holds the center guide? 

9. What is a test of a well-fitted drawer? 

10* How is the drawer stopped at the right point? 



•mpiesi ftmrn 9ammKKss^:i^^ssiifi^i/^imm^!&is^ijims^mmimM-^ iV^i^t-A^i im.nimB-ms.^4^9^mm 

TYPE JOB 

Make a Panel Stsroctore 
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2, 

3, 

4, 

5, 

6, 

7, 

8, 

9, 
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In ̂ at -votk is panel construction used? 

Hhat is the object in panel construction? 

Ofhe best type frames are joined with v^at type joint? 

Khat other joints are used? 

flhat steps are taken in preparing the frame? 

Of î iat are panels made? 

On ̂ l̂at machines can raised panels be made? 

^at size should a panel be? 

Frames for panels may be xiK>lded on the edges around the 
panel. Ilhat is this called and on ̂ at machine is it done? 

10. If a sharper is not available, how can the frame be molded? 
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1. Inhere is the rule joint used? 

2. Why is the rule joint u?ed? 

3. How is the marking gauge set and lines drawn in laying out? 

4. If "backflaps" are not obtainable, what can be substituted? 

5. Hov; are the radii caits laid off? 

6. What is the first cut to make? 

7. How can the curves be shaped? 

8. How is the joint kept from rubbing and scarring the finish? 

9. Where are grooves cut for the knuckles of the hinges? 

10* When using the hinge hasp, how can showing of the gains 
when the leaves are folded be avoided? 

11* If cutters of the right shape and size are available, what 
machine can be used to cut rule joints? 
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1. l̂iThat is one of the oldest and most common type of extension 
tables? 

2. Hov7 are leaves supported on various tables? 

3. Î lhat is the finger jo*»it? 

4. Into how many parts are the members of the finger joint 
divided? 

5. How are lines gauged on the face of the members of the finger 
joint? 

6. At what angle are cuts made through the thiclcness of the 
members of the finger joint? 

7. (a) At what angle are the pieces placed to bore the hole 
in the finger joint? 

(b) How is it advisable to bore the hole for the pin? 
(c) What is used for a pin? 

8. Why is the movable part of the finger joint beveled on the 
rear side? 

9. What objection is there to a continuous hinge? 

10* (a) A slide support for a hinged table leaf is composed of 
what? 

(b) How are the three boards fitted? 

11. How is a pivoted rail support made? 
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1 Properties and Uses o£ 
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1* Is gluing regarded as an important phase of the woodworkers 
art? Why? 

2* Name several kinds of glue used commercially? 

3* Of what is animal glue made? 

4, How is animal glue prepared for use? 

5* (a) What is the effect of overheating animal glue? 

(b) What is the right temperature at which to heat glue? 

6* of what is casein glue made and how is it prepared? 

7* What is one advantage of casein glue? One disadvantage? 

8* Of what is resin glue made? 

9. What is one advantage of resin glue? One disadvantage? 
10, (a) Is vegetable glue suitable for shopwork? 

(b) Where is it used? 

11* (a) Of what is blood-albumin glue made? 
(b) What is its use? 

12. (a) Which of the glues are not suitable for shopwork? 
(b) Which are waterproof? 
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I General Directions 
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VSm pp 291-292 

1. Why must the work be done quickly when using animal glue? 

2« How are finished surfaces protected from being scratched by 
the clamps or hand screws? 

3. What tools should be convenient to hand before gluing is 
started? 

4. Why clamp the pieces together v/ithout glue? 

5. Why close all doors and windows before applying animal glue? 

6. What is the objection to the glue being cooled? 

7. Glue is applied and pieces clamped as quickly as possible. 
What next? 

8. is it usually best to do the job alone or to have helpers? 

9. is speed as important when using casein and resin glue as 
when using animal glue? Why? 

10. Is temperature important with casein glue? With resin glue? 

11. Wliat is used to clean off casein and resin glue? 
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I Glue TiD'c or More Boards! 
I Edge to Edge 
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!• Why is a slight opening desirable in the center when gluing 
boards edge to edge? 

2. 

3. 

4. 

5. 

Beiore glue is applied, how is this joint tested? 

How is glue applied to the edges of the boards? 

T?9hich clamp is tightened first in doing this job? 

How is test for flatness made? If boards bulge in center, 
how can this be corrected? 

6. Glue will not hold what kind of wood? 

7. When large table tops consisting of several boards are to 
glued, what is done to make them level? 

8. Need particular care be taken to protect outside edges of 
boards glued together to form tops? Why? 

9« Waen the gluing process is completed, can the work be moved 
before the glue dries? 
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I Glue Bookshelves 

iHi l t i l i l l i l l l i l l t i l i i i i i i i i i l i i l i i i t i i i i i i t i i t t i i i l i i i i i l i i i i> i« i i i t ) i i t . i r . i : : tM>: i 

DATE • 
READ 

)4ttMlllltlllf(l» 

: ! i 
T"': vim pp 2S5-296 

I 

! ! 

! ' ' 
i ! i i<i i i - i i i i ::t! i<i i i i i i i i i i i i i«i i i i i t i i». i«!( i i<;!) i i i i*i>i) i<-ci:t i i i i ; i : i<)>titH)i«);>:i i i i>«ii i i i i i i i i>i i i i i i i i i i i i i i t i i t i i i i i 

1. What surfaces are f in i shed and sandpapered before g lu ing 
bookshelves? 

2. 

3 . 

4 . 

5 . 

6 . 

?• 

8 . 

How are t he j o i n t s marked on t h i s job? 

After t h e j o i n t s a re marked, what i s done before applying 
glue? 

How many blocks and clamps a re needed for each she l f? 

How are s ides and shelves f i t t e d toge ther? 

Hov7 are claiiips apnl ied on t h e bookcase? 

How are the bookshelx^es t e s t e d for sq^^areness? 

I f shelves a re not square with the s i d e s , how can t h i s 
defec t be e a s i l y remedied? 

9. How i s surp lus g lue removed^ 
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I Glue a Cabinet 
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2. 

•^» 

5. 

6. 

7. 

8. 

o_ 

10, 

11. 

T̂fhat useful purpose is served by the clamp blocks? 

Should rfiortise-and-tenon joints bs clamped v̂ ithout glue? Why? 

Kow may glue be applied to mortises? 

How are finished surfaces protected fsoiu sears when clamping? 

mry should no glue be applied to panels or the grooves into 
which they fit? 

Hox-̂  are angles that are not square corrected? 

How is unevenness corrected? 

Xo/here two sides of a cabinet are alike, why are they clamped 
with inside faces together? 

!'?hy is it easier to finish the sides with plane ̂  scraper and 
sandpaper before gluing the cabinet? 

By what two means may tests for squareness be applied? 

If a cabinet is difficult to square, how may it be brought 
into line? 
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lo 

3 . 

4 . 

5 . 

?. 

s. 

9 . 

x u , 

^ l a t i s done before glue i s applied t o a drawer? 

Miich pa r t of a drawer i s glued f i r s t ? 

How are blocks prev^ented from s t icking t o the s ides of the 
drawer? 

How can a s t i ck be used t o square the drawer? 

How can a drawer be made t o f i t on a leve l surface while the 
glue i s drying? 

6e How i s the bottom of the drawer fastened? 

Miat pa r t s are glued f i r s t in making a cihair? 

After cleaning and sandJ.ngp how i s glue applied t o a chair 
and how are finished surfaces protected? 

How are j o in t s in a chair checked for accuracy and adjusted? 

How are j o in t s of the chair strengthened? 

—"'I 
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I Glue Doweled Joints 
I and Segments 
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1« Why as.*e dov/eis pointed? 

2* Cut a small V groove along the side of each dowel* Why? 

3. How are dowels sê - into the joint? 

4* How is straight work clamped? 

5* How are segments or curved pieces clamped? 

6« What kind of rope is it advisable to ase to clamp segment or 
curved work? Why? 

7* What special clamps are recommended for curved work? 

8* How can legs be glued to a turned coliamn? 

9» What slov7S the work in gluing legs to a turned column? 

10. How can irregular shapes be glued? 
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I Use Nails as Fastenings 
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1. Beside glue, v;hat are three fasteners of wood? 

2* ^ e r e are nails used? 

3* lAfhat are nails made of? 

4. Miat are the most common nails used in the woodworking 
industry? 

5. (a) In V7hat lengths are common nails made? 
(b) Hov7 are the lengths indicated? 

6« (a) How long is a two penny nail? 
(b) An eight penny nail? 
(c) h sixteen penny nail? 

7e Ti'Jhy v/ere nails more expensive in colonial times than in 
modern times? 

8. How are box nails traated to make them hold better? 

9. Casing nails have two advantages o^er common nails for putting 
up interior trim, l^at are they? 

10. The one pound packages of brads bear two marks, (a) ^3hat are 
they? (b) The higher the number the thicker, or the thinner« 
the brad? 

11. How should cut nails always be driven? 

12. In what lengths are carpet tacks made? 

13. How should a nail be clinched? I''3hy? 

14. When a nail has a tendency to follow the 'train of the wood, 
v;hat will help to drive it in a straight Ine? 

15. What can be done to make it easier to drive nails into 
hardwood with-^ut bending them? 

Si 
I-
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Use Screws f o r Wood 
Fastenings 

RELATED STUDY REFERENCES 

PPiE p 308 

tJwwwntiHMimMiMitiiiiiiiMiiiiiiiwtiHitwtotittiiwwtaiitHniittnMHHtwotttmtitBmtretiwBuitiiitnittttt^^ 

DATE 
READ 

1, Miat three superiorities have screws over nails as fasteners 

of wood? 

2, Of what materials are screws madfi? 

3, Miat are the most common screws? 
4. 

5. 

6. 

7. 

Screws are made in what lengths and gauges? 

Olhe higher the number the thicker, or thinner, the screw? 
Is it the same, or opposite for nails? 

How many screws in a package? How skctuy screws in a gross? 

In places where screws might anast, what kinds of screws are 
used? 

8. Plhat are some good, and bad, features of the Philips head 
screw? 

9. How can brass screws be driven with less danger of twisting 
off? 

10. Khat happens if a screwdriver is too thin or has ^^unded 
edges? 

11. How may screws be held in endwood? 

12. Miat diameter size holes should 1^ bored for a screw, gauge 
Nuinber 9, in hardwood? 
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Use Bolts for Wood 
Fastenings 
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1 . Miere are b o l t s used? 

2 . How do b o l t s d i f f e r from scre?\?s? 

3 . H£^ are threads cut on bo l t s? (Two ways) 

4 . Hhat b o l t s are most coimiionly used by the woodworker? 

5 . In yihst s i s e s are stove b o l t s 2sade? 

6 . (a) Ircm b o l t s are of what s i z e s ? 
(bi JVre carriage b o l t s made of the same s i ze s? 

7. 

8. 

o 
-• • 

10. 

11,. 

flhy are carriage bolts especially useful for wood? 

Hhat are the t^so parts of expansion bolts? 

Bsm is the mascmry prepared for expansion bolts? 

(a) l^at is the use of toggle bolts? 
(b) Can they be easily resKsved from the work? 

Mien great pressure is not required, v^at kind of nut is 
scH&etiir̂ s used? Bo^ is this com^enient? 
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Hinge a Door 

• m n u u i i i t i n H U u i i t i i i i i i t u i u i i i i i i i u i i i H i K i m i i i i i H i i i i i i i i i i i i i i i i i i i t i i 

• IIIIIIIIUIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIII 

LABORATORY 
PERFORMANCE 

l l l l l l t l l l l l lKI I 
I 
I 
I 

I 
I 
I 

I 
I 

t 

I 
I 
I 

• 1 -
I 

u . . . . . . . . 
I 
I 
I 

l l l l l l l l l l l l l tMl 

Job 64 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I IK I I I I I I I I I I IH I I I I I I I I I in i lH I I I I I I I t l t tH I I I I IMHI l 

RELATED STUDY REFERENCES 
• • i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i>> i i i i i i i i i i i i i i i i> i i i i i i i ) i i i i i i i i i i i i i i i i i i i i i i 

PWH pp 312-320 

t l l l l l l l l l l l l l l l in i l l l l lH t l l l t l l lM l l l l l l l f l l l l l l l l l l l l t l l l l l l l l l l lU iMl l l l l l l l l l l l l l l l l l t l 

l l l l l l l l l l l l l l l l l 

DATE i 
READ •• 
i i i i i i i i i i i i i i i 

l i i im i i i i i i i i i -

1. It is customary to place hinges on a panel door at what points 

2. When hinging the lid of a box or chest, at what points are the 
hinges placed? 

3. (a) In fitting a door, which edge is planed first? 
(b) What is the next operation? 

4* If it is a large panel door, what is the first operation in 
hinging it? 

5. After the hinge edge is planed and the top squared, what is 
done next? 

6. How is the door held in the frame while marking the position 
for hinges? 

7. Where are marks for the hinges made, on the door, on the 
frame, or on both? 

8. What is the difference in marking cabinet doors and in 
marking larger doors for hinges? 

9. Hov7 is the gain for the hinge chiseled? 

10* Besides a chisel what tools may be used to cut hinge gains? 

11. What is wrong if s (a) There is a crack between the edge of 
the door and the frame? (b) The edge of the door and frame 
come too close together so that the door springs back when 
an attempt is made to close it? 

12. If gains for hinges are too deep, how can this be remedied? 

13. For what is a butt gauge used? 
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I Put on Cabinet Locks 
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1. TftJhere are cabinet locks used? 

2. What are the principal parts of a lock? 

3. How does the "strike" add to the security of the door? 

4. T'ffhat are the two kinds of cabinet locks? 

5. Locks for desks, boxes, chests, and pianos are constructed 
to withstand what kind of pull? 

6. (a) If a mortise lock is used, where should the mortise be 
located? 
(b) Why not toward the front ec'ge? 

7. IrJhat saw is used in finishing the keyhole? 

8. ifJhat is the difference in procedure in fastening a rim lock 
and a m.ortise lock? 

9« How can the strikes for chest, desk, or box locks be easily 
located? 

10. How can the strikes for drav/er or door locks be located? 

11. Which of the escutcheon^ or key plates, would be harder to 
install? Why? 
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1* Where are catches and door bolts used? 

2* How are elbow catches installed? 

3 . Where are door bol ts used? 

4» Is i t necessary, ordinarily, to cut the door or frsme to 
in s ta l l door bolts? Why? 

5* What i s the neatest type of door bolt? 

6» Ball catches are made in what sized? 

7. How are bal l catches attached to doors? 

8. How i s a table catch put on a t i l t - t o p table? 

9» What i s a common use for a cupboard catch? 

10. Could a cupboard catdi be used on a t i l t - t o p table, or a 
table catch on a cabinet door? Why? 
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1. Provision for what characteristic of wood must be made in 
fastening a table top? 

2. Mien holes are bored at an angle as at Fig. 53 A, why are 
they bored from the top? 

3. How is the top fastened as at Fig. 53 B? 

4. (a) TAThat size cleats are used at Fig. 53 C? 
(b) How are holes bored in the cleats? 

5. T'iJhere and how are the cleats Fig. 53 C , fastened? 

6. How is the top fastened to the frame as shown at Fig. 53 D? 

7. What advantage has method D. above over A, 6. or C? 

8. lAfhat modification of the v/ooden block fastener is shown at 
Fig. 53 E? 

9. Miich of the five above mentioned methods of fastening a 
table top to the frame presupposes the use of machines? 
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1. What are the principal parts of a modern lathe? 

2. What is the "swing of the lathe"? 

3. As the dead centers do not revolve, how is burning through 
friction prevented? 

4. What are steady rests? 

5. For what are dividers and calipers used? 

6. What danger is involved in turning cracked or poorly glued 
stock? 

7. (a) Why is it not safe to run stock at high speed before it 
is rounded off? 

(b) How should stock over 6 inches in diameter be anan after 
rounding? 

8. How close to the work shall the tool rest be clamped? 

9. Wliat particular danger is loose clothing around a lathe? 

10. Considering the cutting method and the scraping method of 
woodturnings 
(a) î Jhich is faster? 
(b) Which is safer? 
(c) Which is more accurate? 
(d) Which requires the more sanding? 
(e) U'Thich is the more quickly learned? 
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Ic What are the principal parts of a modern lathe? 

2. IWhat is the "swing of the lathe"? 

3. As the dead centers do not revolve, how is burning through 
friction prevented? 

4. What are steady rests? 

5. For what are dividers and calipers used? 

6. What danger is involved in turning cracked or poorly glued 
stock? 

7. (a) Why is it not safe to run stock at high speed before it 
is rounded off? 

(b) How should stock over 6 inches in diameter be anin after 
rounding? 

8. How close to the work shall the tool rest be clamped? 

9. What particular danger is loose clothing around a lathe? 

10. Considering the cutting method and the scraping method of 
woodturnings 
(a) li'Jhich is faster? 
(b) Which is safer? 
(c) Which is more accurate? 
(d) Which requires the more sanding? 
(e) Which is the more quickly learned? 
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in Lathe 
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1. What is included in spindle turiiing? 

2« How is the center on the end found on square or rectangular 
stock? 

3. How is the center found on irregular stock? 

4. If the luxtiber ip hard, why is it well to make a saw cut on 
the diagonals of one end of the stock and hore a small hole 
in the center of both ends? 

5. Why is the live center removed from the lathe and driven 
into the wood? 

6. Why should a hammer not be used to drive the live center 
into the wood? 

7. (a) liliy is oil put on the dead center end of the stock? 
(b) Why is soap or wax to be preferred? 

8* Why should the cone center not enter the end wood more than 
3/16 inch? 

9. (a) How far is the tool rest set from the edge of the wood? 
(b) How far above centers? 

10, P9hy should the wood be revolved before turning the power on? 

11, What safety rule is always applicable here before power is 
turned on? 
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1. X^at danger is there in inmning the lathe fast before the 
stock is rounded? 

2. What tool is used for the first cut? T̂ilhy roll the tool toward 
the right? 

3. (a) Where is cutting started? 
(b) Xn v/hich direction is the gouge moved? 
(c) Why not begin the cuts at the ends of the stock? 

4. What danger is there in taking too long a cut in rounding off 
the comers? 

5. When the work is cylindrical and a little larger than needed, 
what readjustment is needed on the lathe? 

6. How are calipers and the parting tool used to reduce the 
cylinder nearer to correct diameter? 

7. (a) Using the scraping method, how is the cylinder smoothed? 
(b) How is the chisel held and the lathe run? 

8. How is the cylinder cut to length? 

9. Using the cutting method to smooth the cylinder, v';hat tool 
is used and how is it held? 

10. What is an easy v/ay to smooth a long straight or tapered 
cylinder? How is the lathe iron? 
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1. Given a cylinder in the lathe, how are the cuts shown in 
Pig. 32, PlrtlH, laid off? 

2. Using the scraping method, how are initial cuts made? 

3. How is waste between the initial cuts removed? 

4» Using the cutting method, how are shoulder cuts made? 

5. With what tools is waste removed using the cutting method? 

6. (a) What is the original length of the cylinder (Pig 31)? 
(b) What is the finished length? 

7. What are the maximum and minimum diameters (Pig. 31)? 

8. (a) What was the most primitive lathe? (Pig. 1, p 335) 
(b) VThat was the next step in the development of the lathe? 

(Pig. 2 p 336) 

9. Why was the worker with the bow lathe or the pole lathe able 
to cut only half the time? 

10. Until about what time was the treadle lathe used? 

11. How many workers were required to operate the great wheel 
lathe? 
How large was the great wheel? 
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I Make a Taper Cnt 
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RELATED STUDY REFERENCES 
i l t l l lM l l l l l t l l l l l l l l l l l l l l l l l l t l l l l l l l l l lMUI IMIHI I I I I I I I I IM I I IH I I I I I I I I I I I I I I I i l l l l 

l l t l lMl l l l l l l l l l l i 

DATE I 
READ : 
l l l l l l l l t l l lD I • 

PMi pp 350-355 
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1. lAlhat is the rough length and finished length of the stock. 
Pig. 34 

2. Eow is the cylinder marked for the initial cuts? Pig. 32 

3. Using the scraping method, how are initial cuts made? 

4. !>9hat tool is used to turn the ends to finished dimensions? 

5 (a) With what tool are the tapers roughed out? 
(b) Smoothed? 

6. How can flatness of tapers be tested? 

7. (a) Using the cutting method, with what tool is the work 
rough cut? 

(b) Smoothed? 

8. Using the scraping methods 
(a) How are ends squared 
(b) How is the stock cut to length? 

9. Using the cutting methods 
(a) How are ends squared? 
(b) How is the stock cut to length? 

10, See Pig. 34 
(a) What is the diameter of the finished ends? 
(b) What is the straight length of the taper? 
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I TYPE JOB 
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I Make a Concave Cut 

NI I ID I I IK I I I I I I I I I I t l l t t l l l i l l l t l lH I I I I 

LABORATORY 
PERFORMANCE 

l l l l l l l l lD l l lMI 

i i i t i i i i t i r i i i i i i i i i i i i i i i i i i i iM i i i i i t i i i t : iM i i i i i in i iHMi i i i i i i i i i i i i tu i i i i i i t i iu i i i i i i i i i i i i i : i i i in i i i i i t t iu : t i t i ) i i t i tH i i i i i i i i>H i i i i i in i iH i i i i t i i t i i t i iH t» i i i i iH iMi i i i i i i i i i^ 

Job 74 
I I I IN I I I I I I I IM I I I I IK I I I I I I I I I I t l l l l t l l l l l t l l l l l l l l l l l l l l in i l l l l l l l l l l l l l l l l l l l t l l l l l l l l lU IMI I I I t l l l l l l l l l^ 

REUTED STUDY REFERENCES 
! I I I I I I I I I I I I I I I I I I I IM I I I I I I I I I I I I I l l l l l l l l l l l l l l l l l l l l t l l l l t ! I I IM i l l l l l l l l l l l l l l l l l l l l l l e 

DATE 
READ ; 

i i i i i i t i i i i i i i i i i i 

PTAJH P P 355-357 

1. What length and diameter cylinder is required for work shown 
in Fig. 35, PT'ifH? 

2. In laying out for the vĵ ork (Fig. 35, PWH), how many lines 
are dravm around the cylinder for each concave cut? For the 
whole job? 

3. How are lay off lines marked on the cylinder? 

4. Using the scraping method; how are the first cuts made, and 
how is the cut measured? 

5. TAlhat tool is used for making the concave cuts? 

6. Hox-̂r is the chisel held (Fig. 36) and the cuts begun? 

7. (a) Miat shape must the finished cuts be? 
(b) How are they tested? 

8. (a) Using the cutting method, with what tool are the cuts 
made? 

(b) Hov7 is the gouge used? 

9. How are the cuts made? 

10. How is the curvature tested? 
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Job 75 
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LABORATORY ' 
PERFORMANCE 
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TYP: JOB 
| . in t i r« i i i t i i i t i i i iMt i i i iHe i i i i i i i i i i i i i i i i iMMi i t i i i i i i i i i i iMi i i i t i i i i i i i i i i i i 

Make a Convex cut 

Tl l l i l l lU I I I IM|Hl l : i l lU I I I I I I I I I I I I I I I I I IMI IMI I I I I I I inMI I I I I I I IMI I I I I t l l l l lM)Ul l t l l l lMI IHI I IHni l l l lMl l l l l l t l l lMl l l l t l l l l l l l lMI I I I I I I I I I IH I I I I I I> tHl l t l l l l l lMI I I I I I IH 

REUTED STUDY REFERENCES 
l l l l l l l l l l l l l l l l l l i l l l l l l l l l t l l l l l l i l l l l l l l l l l l l l l l l lH IMMI I I I I I I I I IM i l l l l l l l l t l l l l l t l l l 

I IDI I I I I I IUI IMIi 

DATE i 
READ :• 

i i i i i i i i i i i i i i i i i i i : 

PWH pp 357-359 

!• (a) Wfiat is the length and the diameter of the cylinder 
specified? (Pig* 39 A) 

(to) What is the finished length and the finished diameter 
of the work? (Pig. 39 B) 

2« Using the scraping method, cylinder As 
(a) What tools are V cuts made with? 
(b) What tools a-*e used to round corners? 

3. Cylinder B (Pig. 39) s 
(a) The first cut is made with what tool? 
(b) The corners are rounded with what tools? 

4. (a) What special tooli may be had for cutting beads? 
(b) What size beads will they cut? 

5. Are beading tools scraping or cutting chisels? 

6. Using the cutting method As 
(a) With what tool are V cuts made? 
(b) What tool is used to round corners, and how is it used? 

7. In cutting the openings between the beads on cylinder Bs 
(a) What tool is used? 
(b) How deep are the cuts? 

8. Cylinder Bs 
(a) How wide are the end beads on the end? 
(b) How wide are the beads in the center? 
(c) How wice are the cuts between the beads? 
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I Turn Legs with Square 
I Parts 
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Job 76 
i i i i l i iMMi iK i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i u i i i i i i l i i x i i iK i i in i i i i i i i uu i i i in i 

RELATED STUDY REFERENCES 
I I I I I IMI I I I I I I I I I I I I I I I IU I I I I I I I I I IH IMI IMI I in i l l l l l l l l l l l l l l l lMI I I I IMIDMI I I I I IMI I 
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!• Beginners have what difficulty in turning legs that have 
square or rectangular parts? 

2* The stock can be cut to exact length before being placed in 
the lathe. lAfhy? 

3. Why is it better to plane the legs to finish dimensions 
before turning? 

4. Why is it better to place the legs side by side and lay out 
the rectangular parts? 

5. (a) Why is it necessary to center each leg very carefully in 
the lathe? 

(b) How is centering checked before beginning the cutting? 

6. Using the scraping methods 
(a) Hoxv are the first two cuts made? 
(b) How is room made for rounding the parts with a gouge? 
(c) Why leave a narrow flat piece on each side? 

7. Using the cutting methods 
(a) What tool is used to nick the edges as the first cut? 
(b) What tool is used to round the edges? 
(c) What tool is used to square the ends of the squared 

parts? 
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Job 77 
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iTum Duplicate Parts 
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I VWS. pp 360-361, 344-345 
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! • ^ y i s turning duplicate parts one of the most d i f f icu l t 
things for a beginner to do? 

2. What i s the f i r s t thing to do on this job? 

3 . How i s the stock prepared? 

4* How i s the measuring st ick used to transfer the design to 
the stock? 

5. (a) How are calipers se t for the f i r s t diameter? 
(b) How are the calipers used at each setting? 
(c) After largest diameters are cut, what procedure i s 

followed? 

€• After a l l diameters are cut, what i s the next step? 

7« (a) How can the greatest accuracy be obtained in turning the 
cylinder to shape? 

(b) Is i t easier to use a template so l id or cut into smaller 
. parts? 

8* l^at are safety rules 1 and 3 ? 
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i Do s p l i t turning 
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RELATED STUDY REFERENCES 
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PMI pp 362-363 

I I I I I I I I I IK IMIHI I I I I I I I I iU I IMI I I I I I I I I I I I I I I I I I I I I I I I I I I I i l l l l l l l l l l t l l l l l l l l l l l l lM I I I I 

DATE H 
READ -: 
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1. What are s p l i t turnings? 

2. When did th i s method of decoration originate? 

3. How i s s p l i t work turned? 

4. What i s the manner of preparing the stock? 

5 m How can the members be extra securely fastened together? 

6. From what point i s the design la id out and with what allowance 
for waste? 

7. How are the ends cut off? 

8. Suggest an easy way in which the turned pieces can be 
separated? 

9. How are quarter turnings prepared for turning? 

10 • What i s the best way to prepare a three-quarter stock for 
turning? 
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Job 79 
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1. In faceplate work the stock i s entirely supported on what? 

2* ^ a t i s of the greatest iinportance in mounting stock in the 
It *he? 

3, How i s stock prepared? 

4* How can the faceplate be accurately centered on the stock? 

5* If the wood i s hard, how can screws be safely inserted? 

6« If screws twist off, what must be done in most cases? 

7. (a) Why i s i t best to tiirn the faceplate slowly to the 
spindle? 

(b) What safety precautiLon applies here? 

8. if̂ hy i s sandpaper used on screw chucks? 

9. What i s required of wood t o be fastened to a faceplate or 
screw chuck? 

10, What are safety iniles 5 and 6? 
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Job 80 
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1. When stock is screwed to the faceplate, about what size 
screws are recommended? 

2 m (a) At what height should the T rest be set? 
(b) How near the stock? 

3. At what speed is the lathe started? Why? 

4. (a) What operation is first in cutting the disk? 
(b) Is the cut made through the entire thickness of the disk: 
(c) IrThy? 

5. How is "facing off" done? 

6. How is the diameter of the disk marked? 

?• How is the thin piece of material left on the rear edge 
removed? 

8. What tool is used, instead of the square-nose chisel, in 
cutting convex and concave shapes? 

9. How can a hole to fit a turned tenon be cut on the lathe? 
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!• What is a chuck? 

2. (a) Where does the woodturner secure chucks? 
(b) When are chucks required? 

3, To make the base for the lamp illustrated in Fig. 55, when 
the stock is reduced to the thickness and diameter required, 
(a) What is the overall thickness and diameter of the 

. cylinder A, Pig^ 55? 
(b) 1. Why is the 1/16 inch deep recess cut? 

2» How near the edge does the recess extend? {With 
your pencil change the 4 inches to 3 inches on 
Pig. 55) 

4* What kind of wood and what dimensions are specified for the 
chuck? 

5« (a) How deep a recess is cut in the chuck? 
(b) What can be done if the recess is a trifle large? 
(c) How much is the base driven into the chuck? 

6« Is there danger of the base coming loose from the chuck? 

7. Is the hole for the wire bored in the base before or after 
chucking? 

8. How is the hole made to fit the tenon for the upright part 
of the lamp? 

9. Why is the above process called outside chucking? 

10* What would be the most economical standard stock size lumiber 
from which to cut a 1-1/2" thick by 6" diameter chuck? 
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1. Plug chucking means what? 

2* How are the two members of a plug chuck made? 

3. How can the box (Fig. 57) be turned on the end of the 
cylinder? 

4. (a) How is the recess in the bottom of the cup cut? 
(b) What is this procedure called and why? 

5. How is the lid turned? 

6. (a) What is the length of the cylinder, not counting the 
tenon, at the begixining of the operation? 

(b) What is the outside diameter of the box? 
(c) Estimate the height of the box without lid? 

7. (a) When turning objects which cannot be screwed to a 
faceplate or screw chuck without marring a finished 
surface, how can the objects be turned? 

(b) What is this called? 
(c) How is it done? 

8« V̂ ien the turning has been completed, on an object that is 
"glued to waste stock", how may the object be removed from 
the waste stock? 
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1* If a sanding machine is not available, what can be substitued 
to sand concave surfaces? 

2. (a) What allowance is made in turning a spindle to be used 
in sanding? 

(b) Why? 

3. How is sandpaper measured for the cylinder? 

4. How is sandpaper fastened to the cylin^ei^? 

5. What other methods of fastening sandpaper to the cylinder 
are described in the paragraph on p 115 and shown in 
Pigo 119 and 120? 

6* (a) What prelim«.iaries preceed the actual sanding? 
(b) What safety rule (Art* 256) is observed in removing 

the tool rest? 

7* How are cuirves sanded and why move stock rapidly back and 
forth? 

8* (a) How is work steadied when sanding endwood of a leg to 
be doweled to a turned coltamn? 

(b) Why must the work be moved from side to side? 
(c) Why must the work be held steady and perfectly flat 

while sanding? 
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1. (a) What surfaces are sanded on a disk sander? 
(b) Why is the disk sander not recommended for flat surfaces? 

2« (a) In cutting the disk for a disk sander, what dimensions 
are rtcommended? 

(b) What k^nd of wood is preferred? 

3. How is the faceplate centered on the disk so as to prevent 
vibration? 

4. If the disk is larger than a sheet of sandpaper, how is the 
sandpaper glued on? 

5. How is the glued sanpaper held in place until -̂ ry? 

6. (a) What should take the place of the tool rest when the 
sanding wheel is used? 

(b) How thick should it be? 

7« (a) What is suggested as a safe speed for the lathe with 
different diameter stock (Art. 256 Step 4)? 

<b) The power should not be turned on the lathe while the 
faceplate is only part way on the spindle of the lathe, 
Why? 

8* What would be the maximum diameter disk sander that could 
be used on a lathe with a 10" swing? 
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1* VJhich is easier, to finish and polish work in a lathe or 
to polish flat surfaces of a piece of furniture? 

2. What is required of the surface of wood if a good polish 
is to be built up? 

3. (a) Begin sanding with what size sandpaper? 
(b) will rings on the unfinished work show through the 

polish? 

4* (a) How are beads sanded? 
(b) After sanding with No. 1/2 sandpaper, what size, or 

grade sandpaper is used? 

5. Between sanding with No. 2 and No. 3 sandpaper, what is 
suggested as a good plan of treating the work? 

6. (a) T'Jhat is the first finish material applied to the vood, 
and how long should it dry? 

(b) How is excess stain removed? 

7. How is the stained surface treated? 

8. How is the shellacked surface treated? 

9. How is the lathe run and the rag used? 

10. If shellac should pile up forrning rings or ridges, how may 
it be smoothed? 
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1. What are the most common ways of enriching or decorating a 
wood surface? 

2. TA/hat mistakes in decoration are beginners apt to make? 

3. In general# what may be said of the kind, type, or amount 
of surface decoration? 

4 m l̂ ifhere may the beginner find guidance in decoration? 

5. For furniture of soft or inexpensive wood, as chairs, tables, 
kitchen cabinetss 
(a) What decoration is appropriate? 
(b) What decoration should not be employed? 

6. Where is inlaying, veneering, carving, and reeding best 
employed? 

7* Inlaying should be done on what woods? 

8, (a) What is the purpose of veneers? 
(b) Why are insets rarely used with matched veneers? 

9« (a) Should carving and inlaying be on the same piece of 
furniture? 

(b) When is spiral reeding and straight reeding appropriate 
on the same turned piece? 

10. When using moldings, is it better that they be made too small 
or too large (in case there is an error)? 
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1. What i s inlaying? 

2. How i s material for inlay made commercially? 

3. (a) Where are l ines or bands generally used? 
(b) Where are insets used? 

4. How i s the beautiful shading accomplished on insets? 

5. How i s a tool made for cutting grooves for inlay? 

6. How should the inlay f i t into the groove? 

7. When the inlay l ines have heen cut to length and mitered, 
how are they put into place? 

8. After inlay l ines are glued in , how i s the work treated? 

9. What machine can be used to cut grooves for l ine inlay? 
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1. (a 

(b 

2. How is veneer removed from the inset? 

3. 

4. 

(a 

(b 

(c 

(a 

(b 

6. (a 
(b 

Insets sold by manufacturers of marquetry are of what 
thickness? 
How are edges of the insets protected? 

How is the inset placed on the surface to mark its 
position? 
If the inset is elliptical/ for example, and the inlay 
is to be in the center of a tray or table, how is the 
position marked? 
If the inset is not symmetrical, how can it be accurately 
located on the tray or table? 

If the inset is diamond shape, what tool may be used to 
cut the outline? 
If the inset is circular or elliptical, what tool may 
be used? 

5. How is wood within the outline removed? 

Which side of the inset is glued down? 
How is the inset held in place while drying? 

7. Why not glue an inset in place with the papered side down? 
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Xm (a) What is a reed r̂s ap^ lied to a turned column? 
(b) What name is applied to it in architecture? 

2* (a) Is a reed difficult to carve by hand? 
(b) Is the time and patience needed for its execution worth 

while? 

3* (a) What is the first step in the process of reeding? 
(b) iP'That size is a box for reeding made? 

4. How is the piece to be reeded fastened in the box? 

5* How is the column laid off with the desired nuxnber of reeds? 

6. (a) How is the column marked for reeding? 
(b) If there is much difference in the diameters of the 

parts to be reeded, what may be necessary? 

7* What tool cut is made first and \^at tool can be used? 

8« When the V cuts are completed on the column, what are the 
finishing steps? 

9« (a) X^at machine may be used to cut reeds and flutes? 
(b) How is stock in the lathe held to position when fluting 

with the machine? 
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I Cut Spiral Reed 
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1« How are the extremities of the spiral located? 

2 . What determines the pitch of the spiral? 

3 . How are l ines drawn from one extremity of the spiral to the 
other in laying out the spirals? 

4 . How are the spirals cut and smoothed? 

5 . (a) I s i t easier to shape spiral reeds, or straight reeds? 
(b) X«l̂ ? 
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!• (a) When the cylinder is turned to the right diameter, what 
is first to determine? 

(b) What is the customary length of each turn? 

2* Miat are the first layout lines? 

3. Each major part is divided into how many parts? (Fig* 16 A) 

4* How are longitudinal lines marked and drawn? 

5* How are spiral guide lines drawn? 

6* How are spiral lines begun and ended? Why? 

7* With what tool, and how, is the first cutting operation 
made? (Pig* 17) 

8* How is the spiral shaped from the saw cut? (Fig* 18} 

9* (a) What is the cylindrical diameter of A, Fig* 16? 
(b) What is the length of each ttzrn of the spiral at A, 

Pig* 16? 
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1. When a double spiral is to be carved, what change is made in 
the procedure for a single spiral# Art. 281, Step 1-4? 

2. (a) How much does a spiral rise in one round of the cylinder. 
Fig. 16, A? 

(b) How much is one round in Fig. 16, B? 

3. The second spiral is laid out like the first but begins 
where? 

4. (a) How many rounds of the cylinder does a spiral make at 
A, Fig. 16? 

(b) How many rounds of the cylinder does each spiral make 
at B, Fig. 16? 

5« How may the hollow double spiral at the right Fig. 21, be 
laid out? 

6. Sawing on hollow spirals should be done where in relation 
to the spiral lines? 

7. What should be remembered about shaping the ends of spirals? 

8. What tools are used to work out hollows in hollow spirals? 
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1. How are four equally spaced l ines drawn the length of a 
tapered cylinder? (Art. 281, Step 4) 

2. How are major divisions laid out on the cylinder? 

3« How are the small division l ines spaced (Fig. 16)? 

4 . (a) PJhat are the larger and smaller diameters of the 
tapered cylinder in Pig* 16, C? 

(b) How wide apart are the smaller division l ines at: 
1. Larger end? 
2. Smaller end? 

5. The major divisions of the cylinder are divided into what 
number of parts? 

6. Is the taper cylinder C, Pig. 16, la id off for a single or 
a double spiral? 

7. (a) Spiral turning i s of what origin? 
(b) I'Jhen was spiral turning introaaced in Europe, and by 

whom? 

I 
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1. What good reason i s there for wood carving? 

2. (a) Miat i s the eas ies t way for the beginner to learn the 
art of wood caarving? 

(b) Miy i s th i s the eas iest way? 

3 . Is simple wood carving d i f f i cu l t or comparatively easy? 

4* (a) In selecting a carved ornament for a piece of cabinet-
roalcing, the student should consult what? 

(b) Why? 

5« Beginners in carving need few t o o l s . Suggest tools they may 
need. 

6 . liifhat i s a scratch stock? 

7. How may stopped chamfers be cut with hand tools? 

3* How may stopped chamfers be cut with machine? 

9. (a) Miat are hollows? 
(b) l^at determines the width of the hollow? 

10. Can chamfers and hollows be made with a scratch stock? 

iisn 
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1* What tool is used in making the carvings shown in Fig* 28 at 
a# b, c, and d? 

2* (a) How is the border at a (Fig* 28) cut with the gouge? 
(b) What further embellishment is given this border and with 

what tool? 

3. (a) Border b is a variation of a (Fig* 28) in only what way? 
(b) How are each two adjoining bands cut in b? 

4* (a) Are borders c and d (Fig* 28) cut in the same manner as 
b? 

(b) T^at difference is there in the cutting? 

5* How is the strapwork shovm at b. Fig 29, carved? 

6* (a) What practice is common in strapwork (Fig* 30)? 
(b) What is the usual procedure in cutting the outline of 

the bands? 
(c) What machine is a very useful tool for cutting away the 

background? 

7* How is it recommended that the acanthus leaves illustrated 
in Fig. 31, be carved? 
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!• (a) What justifies the extra work of putting molding on 
cabinetwork and interior woodwork? 

(b) What is there about molding that attracts the eye? 
(c) Molding is used to accentuate certain parts of a piece 

of furniture such as what parts? 

2. Identify the types of molding a to g. 

a 

J''"' 
''^ p 

'' ''* 
y j 
- • ' . 

-< -1 -•* 
; 

i 

• 

d 
\ 

'\ f 

I 

3. What kind of moldings are "cyma" moldings (Fig, 32)? 

4. With what tools and machines can moldings be cut? 

5. When moldings are worked out roughly on a circular saw^ 
Pig. 33, how is the molding laid out? 

6. (a) What is the difference in the cutting of flat and 
curved surfaces of the molding on the circular saw 
Pig. 33? 

(b) How are the curved surfaces of the molding shaped? 

7. (a) Final smoothing is done with what? 
(b) How long should these pieces of wood be? 
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Why are tops of cabinets or tables shaped or molded? 

(a) How deep and wide is the rabbet cut (Pig. 34) in D in 
preparing to shape the table edge as at A, B* and C? 

(b) How may the rabbet cut be made? 

(a) How is the edge shaped? 
(b) Why is a piece of thin stock clamped on the edge of the 

rabbet? 

How can a round top be rabbeted on the circular saw? 

(a) Xf the table top has straight sides and ends, how are 
the edges, as A and B. Fig. 36, rounded? 

(b) If the table is circular, how is the edge rounded? 

(a) How is the rabbeted edge smoothed? 
(b) How is the rounded edge smoothed? 

How is the beaded edge made, as D, Pig. 36? 
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1* (a) What does it mean to veneer a surface? 
(b) Way is this done? 

2 9 (a) How much is strength of wood affected by being built 
up of several layers glued together at right angles to 
each other, as compared to when it is in one solid 
piece? 

(b) What is said of plywood with several laminations put 
together with modern water-proof glue? 

3. What names are applied to the plies of a five ply board? 

4« What is veneer, its thickness, and how obtained? 

5* Why could highly figured woods not be used if cut into solid 
boards? 

6. (a) How should the core for a table top be glued? 
(b) What are "cross-bands" and how are they glued to the 

core (Pig. 37)? 

?• Why is plain grain used for "back veneer" on the table top 
and better grade of veneer used for "face veneer"? 
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1» To make the diamond match, what kind of veneer is selected 
and how is it cut? 

2. How may veneer be cut at an angle of 45 degrees? 

3» (a) Place the piece of veneer, cut as in above question on 
the table how? 

(b) How is the second piece cut (Fig. 41)? 

4* How is the veneer held while sawed edges are planed to fit 
together perfectly? 

5* (a) How are veneer pins or brads driven and why? 
(b) Why is tape applied to the jointed edges? 

6. Why is tape applied on the face side only? 

7. Why are lines squared over the edges of the table before 
gluing the veneer on it? 

8. How is the work glued up? 

9* If the edges of the table top are to be veneered, how may 
this be done? 
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1. 

2 . 

4 , 

^ y are overlays, frets , or veining used as decoration? 

(a) What are overlays? 
(b) They should be made of what? 
(c) How are they generally stained? 

(a) What are frets and where are they used? 
(b) How are they often stained? 
(c) Why should glue be applied very sparingly to the back 

of the fret? 

(a) What are g r i l l s ? 
(b) How are they made? 
(c) Are g r i l l s made of other material than plywood? 

(a) Why i s veining used (Fig, 50)? 
(b) Whâ > i s "two toning"? 
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1« The art of upholstery dates back how far? 

2* (a) Mien did upholstery reach a high degree of developxnent 
in France? 

(b) In the same period, what was used instead of upholstery 
in England? 

3. (a) What act of the French government was a great factor in 
development of upholstery in England? 

(b) Why did this so greatly affect England? 

4. What trades are closely related to cabinetmaking and in some 
measure dependent upon it? 

5. (a) What is tow made frc*a? 
(b) What is muslin? 
(c) What is5 Wadding or cotton felt? 

6. (a) Of what does imitation or artificial leather consist? 
(b) For what pui^poses is it used, other than upholstery? 

7. (a) What is moss and where is it abundant? 
(b) How is it processed for use? 

8* (a) Hair used in the upholstery trade comes from what 
animals? 

(b) Most of it comes from what states or countries? 
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1* ^?hat i s a pad seat (Fig* 16)? 

2* (a) I f a pad i s t o cover the ent ire board except for a 
1 inch margin along the edge, how i s work l a i d out? 

(b) x^at i s the next step? 
(c) How i s the stuff ing held in place? 
(d) W^Bt i s done with the second hal f of the stuff ing? 

3« (a) l?hat goes over th«i s tuf f ing and how i s i t fastened? 
(b) How i s the tacking done? 

4« ^a) What goes between the muslin and the covering? 
(b) What procedure i s used i n tacking the covering? 

5* (a) What f in ishing touch i s now given the seat? 
(b) How far apart are tacks spaced? 

6* How i s gimp mitered in the coalers? 

7* V^at i s gis^? 
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1« (a) What i s the difference between the pad seat with r o l l 
edge and the pla in pad seat? 

(b) \1hY i s the r o l l put on the edge? 

2 . (a) How i s the r o l l formed (Fig* 18)? 
(b) How does cutt ing the burlap s tra ight help? 

3* (a) fOhat i s burlaps where i s i t obtained? 
(b) Naxne some uses for burlap. 
(c) In V7hat s i z e piece i s burlap general ly made? 

4 . The r o l l formed, what process i n next? 

5* IThat i s used between the muslin and the covering nater ia l? 

6* HOV7 should the comers be folded or pleated on the foo t s too l , 
(Pig. 19)? 

7* How may the e f f e c t of a r o l l e d edge be produced with molding, 
(Pig 20)? 
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I. (a) How does a slip seat fit? 
(b) How is it supported when in place? 

2* (a) The frame is made of what size material? 
(b) What kind of joint is preferred for joining these pieces? 

V?hy? 

3. In joining the frame, how much allowance is made for thick­
ness of upholstery material? 

4. After being glued, how is the frame prepared for the webbing? 

5. (a) How many strips of webbing are used on a chair-seat 
frame? 

(b) How is webbing put on the frame? 

6. (a) Why are pieces of webbing crossing each other inter­
laced? 

(b) From what is webbing made, how wide and long? 

7. How is burlap placed over the webbing? 

8. (a) How thick a layer of tow is applied between the two 
layers of burlap (Pig. 23)? 

(b) How is the top layer of burlap cut and tacked? 

9. (a) Ho'i7 is the stuffing sewed (Pig. 24)? 
(b) How are the stitches made? 

10. (a) What may be used instead of webbing? 
(b) How then, can the seat be sewed? 

11. (a) How is the edge of the seat formed? 
(b) How is the burlap folded for tacking? 

12* (a) In what manner is the edge of the seat sewed? 
(b) Why use a curved needle? 

Continued.• 
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13. (a) 
(b> 

14. (a) 

(b) 

What i s next spread over the seat (Fig. 28)? 
l^at covers the xnoss or hair and how may i t be 
temporarily fastened? 

I f the seat i s t o be covered with th in material , what 
i s done t o prevent the hair from s t ick ing through the 
covering fabric? 
How i s the covering tacked? 

15. T-Jhy i s a p iece of black cainbric tacked t o the underside of 
the frame? 
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1. For how long have woven seats for chairs, stools, and settees 
been popular in this country? 

2* (a) What did New Englanders use for weaving "inash seats" 
or "flag seats"? 

(b) Hbw was it used? 

3. What particular skill was required in the weaving of snish 
seats? 

4m (a) Why is "art fiber" a good material for seat weaving? 
(b) What diameter fiber is suitable for weaving a fiber 

seat? 

5. (a) How much should the legs extend above the reals? 
(b) In case of a slip seat, what should be done (Fig* 30,32)? 

6. OThe rails should set back what distance from the comers of 
the posts (Fig. 31)? 

7* Tell how the first complete round of weaving a fiber seat is 
made on a square seat (Fig. 31)? 

8. (a) How tightly are the strands of fiber pulled? 
(b) How is a new length of fiber joined to the old? 

9» What can be done to make the seat more solid? 

10. (a) When the seat is wider at the front than at the rear 
how is extra width filled? 

(b) How much width must be filled on the front to make 
it the width of the rear? 

11. What is recommended for wateirproofing the seat? 
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1« What is cane made from and where does it grow? 

2. (a) How is cane graded? 
(b) l>7hat are the grades? 

3* How are holes for a cane seat laid out on the frame? 

4. In Pig. 33, there are four holes more in the front rail than 
in the rear rail. How is this difficulty overcome in 
weaving the seat? 

5. (a) When a strand is used up, how is the end fastened? 
(b) The end of the new strand? 

6. (a) In v^at direction are the first strands run? 
(b) The second? 
(c) The third? 

7. How is the fourth strand installed (Fig. 34)? 

8. What is required, after putting in four strands, to complete 
the weaving (Pig. 35)? 

9. What finish is usually put on the v/oven seat? 
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!• To what is the name "cane webbing" applied? 

2. In what widths is cane webbing manufactured and how is it 
sold? 

3* How does cane webbing compare with hand weaving in ease of 
application? 

4. (a) In Fig. 36, how deep and how wide is the groove in the 
chair seat? 

(b) How far away from the inner edge of the rails is the 
groove? 

(c) How can the grooves be cut? 

5» How large are the cane sheets cut and why this size? 

6. How long should the cane soak in water before being applied? 
7. (a) What size is the board prepared for placing over the 

cane? 
(b) How is the board applied on the seat (Pig. J6)? 

8« (a) How is the cane driven into the grooves? 
(b) What is the next step? 
(c) Why are splines driven just halfway? 

9. Beside making the cane pliable, what good is derived from 
soaking the cane? 
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1» (a) T-̂ hat is wood finishing? 
(b) It was formerly a part of the cabinetmaker's trade, why 

is it not now? 

2. (a) What are the two types of finishes? 
(b) lAlhat are the three divisions of transparent finish? 

3. Why are finishes applied to furniture, cabinets, homes, barns, 
roofs, etc? 

4. T̂ iy is it of utmost importance to give a piece of work a 
thorough inspection when all the toolwork has been completed? 

5. (a) See that every trace of glue is removed from around the 
joints. Why? 

(b) How can spots of glue be removed? 

6. (a) Inspect the surfaces thoroughly for any dent or bruise. 
How may a dent in the wood often be removed? 

(b) A quicker V7ay of taking out dents is to use steam. How 
is this done? 

7. Look for any marks left by the cabinet scraper or any scratche 
caused by sanding across the grain. Why? 

8. See tiat there are no spots of oil or grease on the surface. 
How should such spots be removed? 

9. How should holes, cracks or other defects be treated? 

10. (a) What grade of sandpaper is used for final sanding? 
(b) What is the coarsest and finest sandpaper? 

11. Imperfections in the surface are not covered by the finish. 
What happens? 
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1. (a) What is the purpose of staining? 
(b) Oftentimes certain species of wood are stained for what 

purpose? 

2. (a) How are stains classified? 
(b) Name three cononon classifications* 

3. Water Stainss 
(a) Are made how? 
(b) Have what advantages? 
(c) Have what disadvantage? 
(d) Should be applied how? 

4. Spirit stains: 
(a) Are made how? 
(b) Have what advantage? 
(c) Have what disadvantages? 

5« Oil stains: 
(a) Are made how? 
(b) Have what advantages? 
(c) Have what disadvantages? 

6. Why are acid stains or stains due to chemical action very 
seldom used commercially at the present time? 

7. (a) What is turpentine? 
(b) Asphalt? 
(c) Naptha? 

) 
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1. In applying stain, what kind of brush is used and how is it 
used? 

2. Why stain all inside surfaces before staining outside 
surfaces? 

3. Stain all removable parts, as drawers or doors, separately. 
Why? 

4. How are laps prevented? 

5. When it is not practical to brush the entire length of a 
surface, how is brushing done to prevent laps? 

6. Why should regular stain be applied to sapwood parts and 
allowed to dry before the general staining? 

7. (a) How may endwood be prevented from getting too dark? 
(b) Why does staining endwood while it is wet lighten the 

color? 

8. What is done to the stained surface after it is thoroughly 
dry? 

9» (a) If waste or rags used in wiping oil stain, or other 
oily surfaces, are piled in a pan and left over night, 
what may happen? 

(b) How is the danger of fire avoided? 
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1, Why is wood filler used? 

2. (a) Of what does wood filler consist? 
(t) What is silex? 
(c) What is japan? 
(d) VJhat is the natural color of filler? 

3 m What thins wood filler? 

4. Is filler applied before cr after stain? 

5. (a) How is filler mixed on the job for using? 
(b) How does the grain of the wood influence the consistency 

of the filler? 

6. How is filler applied to the wood? 

?• (a) How is it kno'^m when to begin wiping off the filler? 
(b) How is the Wjû /̂ing done? 

8. What position is urged for surfaces when being filled? Why? 

9. (a) How many coats of filler are usually required and 
how long is allowed for drying? 

(b) How are close-grained woods, such as maple or birch, 
treated? 

10• What is the "wash coat"? 
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(a) How is shellac produced? 
(b) How long do lac bugs remain on a twig? 

(a) What dissolves shellac? 
(b) What is meant by a label on a can of shellac which 

reads: "4 lb. cut shellac"? 
(c) What is the natural color of shellac? 

3« How is the first coat of shellac prepared? 

4. (a) Why is shellac difficult to brush on evenly? 
(b) Where does the brushing start on a piece of furniture? 
(c) How are runs picked up? 
(d) How are brush strokes always made? 

5* (a) How long is allowed for drying of a coat of shellac, 
and with what is it rubbed? 

(b) Why is steel wool preferable? 

6* How is shellac finish applied? 

7* A common mistake is to use shellac too thick and to keep 
brushing it over the work several tiroes. What is the result? 

Information: Shellac dries quickly and, therefore, does not 
require as much of a dust free room as some finishes, as 
varnish, yet shellac is easily applied and is durable and 
beautiful when kept dry. 
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1* (a) Of what substance is wax chiefly c:oinposed? 
(b) What is the best and hardest kind of wax, md where is 

it produced? 

2. In vihat form are xoost w^ces manufactured? 

3* (a) Before a surface is ready for waxing« what must be done? 
(b) Khat is the result if the surface is not filled and 

given a sealing coat? 

4. (a) How is wax applied, eitJier paste or liquid? 
(b) What is likely to happen if you put too much on at a 

time 

Sm (a) How long a time is allowed for the wax to dry before 
polishing? 

(b) How is the polish7.ng done? 

6« Bow long an interval is allowed before applying a second 
coat? 

7. (a) Is a wax finish easy to apply? 
(b) Is it durable? 
(c) How does a liquid spilled on a waxed surface affect the 

finish? 
(d) In ioost cases f how can dull spoils be removed? 
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1. (a) How is linseed oil produced? 
(b) Which dries faster, raw or boiled linseed oil? 
(c) Which, raw or boiled oil, is used principally on inside 

work? 

2. (a) 

(b) 
(c) 

When putting an oil finish on a piece of furniture, 
what is applied over the filler? 
How long is allowed for filler to dry for best results? 
Is the linseed oil applied a little at a time, like wax, 
or plentifully? 

3« (a) How xouch and with what is the oiled surface nibbed? 
(b) VJhy must the surface be wiped dry? 

4. (a) How many coats of oil are necessary? 
(b) How long is allowed between coats? 

5. What are some characteristics of a linseed oil finish? 

6. o^ere is a fire hazard in oil finishing* What is it? 

I 
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1. (a) Name some chemicals of which lacquer is composed. 
(b) What are some good characteristics of lacquer? 
(c) lî y is it that lacquer cannot be used over oil stain^ 

varnish, or paint without using a sealing coat? 

2» (a) How is the best way to apply lacquer? 
(b) Can it be applied by hand? 

3. (a) When should lacquer be thinned, when being applied by 
hand? 

(b) What is used as thinner for lacquer? 

4. Give some points for brushing on lacquer. 

5. (a) Is it necessary to sand between coats of lacquer? 
(b) How many coats are applied? 
(c) How long is allowed for the last coat to dairy? 

6. Ca) What is used for rubbing down a lacquered surface? 
(b) Wnen gloss is removed, with what is the rubbing 

continued? 
(c) When only should rubbing oil be used? 

Caution; Be careful of fire when using lacquer, especially if 
sprayed. Lacquer dust is very inflammable. 
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1* Ca) Of what does varnish consist? 
(b) What are copal gums? Where are they found? 

2* What are qualities of a good jcubbing varnish suitable for 
cabinetwork? 

i 

3* (a) What are some advantages of varnish as a finish? 
(b) Some disadvantages? 

4* What steps are taken to avoid dust when applying varnish? 

5» (a) At what temperature should varnishing be done? 
(b) How much is the varnish thinned? Why? 
(c) How can the varnish be made to flow more freely? 

6» How are finish strokes made on a coat of varnish? 

7. (a) How long is allowed between coats of varnish for drying? 
(b) Why is it necessary to sand in between coats? 

8. (a) How is dust that would be produced by rubbing with 
ordinary sandpaper avoided? 

(b) Why are 2 hours allowed between rubbing a varnish 
coat and applying the next coat, if water is used 
in rubbing? 

9. How can a varnish remover be made? 
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!• Painting may be divided into the following operations: 
(name 5 ) . 

2 . 

3 . 

4 . 

(a) 

(b) 

Cc) 

(d) 

(e) 

(a) 
(b) 

(a) 

(b) 
(c) 

In what condition must the surface of a piece of furni­
ture be before finish of any kind is applied? 
What is applied to softwood before the priming coat? 
IWhy? 
What is applied to pitchy woods before the priming coat? 
Miy? 
What is applied to porous woods, such as oak« chestnut, 
and ash, before the priming coat? 
Do hard, close<-grain woods, such as birch or maple, 
need preparation beyond smoothing and sanding before 
applying the priming coat? 

What are the chief ingredients of inside paints? 
What is generally added to a priming coat? Why? 

If it is desired to mix the primer from raw materials, 
what tJtfo ingredients are mixed first? 
Upon what does the amount of each ingredient depend? 
If the finish color is to be white, what then? 

Zinc white and white lead are both metallic coxspounds derived 
respectively from zinc and lead^ Why is zinc white reccaomend-
ed in preference to white lead? 

(a) How long is the primer allowed to dry? 
(b) How much is the primer sarded? 
(c) What size sandpaper is used? 
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1* After the priming coat is applied to a surface, how are 
imperfections affected? 

2» (a) How are imperfections on the surface of furniture 
filled following the priming coat? 

(b) What good points does this type putty have? 

3* What is whiting? 

4* (a) How is the second coat of paint prepared? 
(b) The second coat is allowed to dry for how long before 

sanding? 

5. (a) Is there any ocher used in the third undercoat of paint? 
'b) How long is the third coat allowed to dry before sanding 

and how is it sanded? 

6* If it is desired to use ready mixed paints and undercoats, 
what results may be expected? 

?• The finish coat generally consists of enamel* 
(a) What is enamel? 
(b) For what reason is paint used as undercoat for enamel? 

8* (a) The first finish coat, or last undercoat, should consist 
of what and be allowed to dry how long? 

(b) How is the surface treated to receive the last coat? 

9* Of \^at does the last coat consist and what restrictions 
should be observed in its application? 

10* It is best to let the work stand how long before rubbing it 
down with pumice stone and water? 
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In building mantels for a twelve apartment building the 
specification called for a straight mold along the underside of 
the shelf and the innerside of the pilasters, meeting at the 
corner with a quarter circle of mold of the same cross section, 
the molding fitting flat against the ground. Radius of the 
inside curve of the corner molding is 6". 

1. Could the straight molding be cut at a 45° angle -aid the 
cuan̂ ed molding fitted to this angle? If not, why not? 

2. (a) Can a curved miter be easily determined for joining a 
curved molding to a straight molding as called for on 
this job? (Draw. Prob. 8 and Inf. Sheet # 119A.) 

(b) Waat materials will the workman need in laying out the 
miter on a drawing, such as Fig. 8 of the information 
sheet? 

3. How can a short piece of molding be used to determine the 
several points of the profile as they occur respectively in 
the straight and the curved moldings? 

4. In this case, where would the steel point of the compass 
be placed in drawing the profile lines of the curved molding? 
my? 

5. VJhen profile lines of both moldings are drawn so that they 
intersect, how does this help to determine the miter angle? 

6. How can the miter angle be transferred from the drawing to 
the molding? 

7. Will it be necessary to lay off an additional miter line 
for the other end of the circular molding? Why? 
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Lay Out the Miter Between a 
Straight and a Cuarved Molding 

Information Sheet No. 119A 

When straight molding is intersected with a curved molding of the 
same size and contour, the miter is not a straight line. The miter 
line is found by projecting lines from the several points of both 
the straight and cuinred moldings so that the respective lines inter­
sect, as shovm in Draw. Prob. 8. In order to find the miter between 
the tv/o moldings, draw a line through the points of intersection of 
the straight and curved lines, as Xby in Draw. Prob. 8. (ab and 
be represent the projected line from the center of the straight and 
curved moldings.) A template of the cuinred miter Xby can be made of 
heavy paper or metal for marlcing the miter on the straight back of 
the actual molding. 

\0 
i 
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DATE 
READ 

PWH p 21 
Inf. Sheet #120A 
Draw. Prob. 9, 10, 11 

1. The shopman wanted to put a cherry molding around a panel. 
He had one piece of cherry lumber 2-5/8 inches wide from 
which to cut the four pieces of molding. Show by a drawing 
how he used a rule to divide 2-5/8 inches into four equal 
parts. 

2. The panel was further decorated with an octagon 5 inches in 
diameter in its center and a 2 inch hexagon near each corner< 
draw a pattern for the octagon. 

3. Draw a pattern for the hexagon. 

4. The panel was further decorated with a plywood ring 1-1/2 
inches wide fitted around the octagon with its inner edge 1 
inch minimum away from the octagon. 
(a) What is the diameter of the hole in the ring? 
(b) What is the outside diameter of the ring? 

5. What is the outside circumference of the ring? 

6. Find the area of the ring. 

7. The ring is cut from a 10 inch square of plywood. What is 
the area of the waste on the square corners? 

8. The octagon can be cut from a 5 inch disk. The shopman cuts 
the 5 inch disk from the 7 inch disk cut from the ring. 
How much waste is there in this operation? 

9. If 40.3096 square inches of the 10 inch square plywood is 
waste, what is the percentage of waste? (To one decimal 
place.) 



Lay Out Decorations on a Panel Information Sheet #120A 

J 
Drawing Problem #9 - shows a way to divide a distance into a given 
numtoer of parts. The ruler is simply skewed across the width until 
the number of equal divisions coincides with the width to be marked. 

Draxving Problem #10 - shows the method for constructing a polygon 
on a given line* This polygon of six sides is called a hescagon, but 
this method can be used to lay out polygons of more sides or of 
less number of sides* Draw the line EP equal to the length of one 
side of the polygon to be constructed^ and with EP as a radius and 
P as center draw a quadrant (one fourth of a circle). Divide the 
quadrant into six equal parts and draw from E through 2. Prom the 
midpoint of EP draw a perpendicular, and where this line, G2, 
intersects E2 will be the center of a circle containing the hexagon* 
(On other polygons the perpendicular will not cut E2 at the point 2.) 
Draw the circle and step off with dividers around the circle the 
length EF and join these points with straight lines* 

Drav/incy problem #11 - shows how to draw a hexagon in a circle. 
Draw the circle with diameter AB, and divide the diameter into six 
equal parts* With A and B as centers and AB as Radius, draw arcs 
which intersect at C. Prom C draw a line through point 2 meeting the 
circle at D* Draw line AD which is the length of one side of the 
hexagon. With dividers step off -̂ he length of AD around the circle 
and join these points. 

This method can be used to draw a polygon of fewer sides or of more 
sides than a hexagon. 
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Draw. Prob. 1 ,2 ,6 ,7 
Inf. Sheet 121A 
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2. 

3. (a) 

(b) 

(a) Draw a right angle and bisect, it. 
(b) This is the :. * ter cut on a figure of how many sides? 

(Draw. Prob. b) 

(a) Draw a 60° angle. (Draw. Prob. 3) 
(b) Bisect the 60^ angle. 

The 30 angle obtained toy bisecting a 60^ angle is the 
miter angle on a figure of how many sides? (Draw. Prob. 
7) 
^ a t figures on a steel square can be used to obtain the 
same angle? 

(a) What is the miter cut in degrees for a hexagon? 
(b) What figures on the square are used to lay out the 

miter cut for a hexagon? 

(a) What is the size in degrees of the angle EOC, Draw, Prob. 
7? 

(b) T^at is the number of the degrees in the other two 
angles of the triangle EOC? 

The angle DOE, (45°), Draw, Prob. 7, is the miter cut angle 
for a squarec What is the size of the other two angles? 

(a) 

(b) 

(a) 
(b) 

When lines are drawn from the points of a nine sided 
figure (a nonagon) to its center, the figure is divided 
into 9 triangles. What is each angle at the center? 
What is each of the other angles? 

What is the miter cut for a decagon (10 sides)? 
What is the miter cut for <̂  figure of 12 sides? 

To obtain miter cut for a figure of 16 sides u-se 12" and 
2-13/32" on the square. What is the nuxnber of degrees for the 
miter cut? 

10 e Use 12" and 2-1/8" on a square to obtain miter cut for a 
figure of 18 sides. What is the miter cut in degrees? 

Continued.•,• 
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Job 121 Continued 
RELATED STUDY REFERENCES 

UHl l l l l l l l l l l l jd l f l tUUUI I I I t l l l l l l l l l t tU l l l l l in t l l l l l l l l l l l lH I I I t lU I I I ID I I I IH I I I 

Draw. Prob. 1, 2, 6, 7 
Inf. Sheet 121A 

11. Use 12" and 1-19/32" on a square to obtain initer cut for a 
figure of 20 s ides . What i s the miter cut in degrees? 

12. ^ a t tool i s especially useful in transferring angles from 
the layout onto the work? 



msmsmmmmm 

Lay Out Miter Angles IsforBsation Sheet Ho« i2iA 

A circle is a carded line^ every part of Which is equidistant from a 
point called the center. Around this pcixxt is an angl© of 360^, 
Lines drawn from the center to the circle are radii and eqiioXg and 
the opening between the lines at the center of the circle is the 
angle* A line drav?n connecting the eads of the radii at the 
circumference of tJae circle forms a ticiarigle mth the radii* ^he 
sum of the three angles of a triangle i'̂  180^« 5!fcerefore, if the 
angle at the center is knot̂ m̂  i^^ t̂̂ ier angles may be found by 
subtracting the central angle frcsa ISO*̂  and dividing the remainder 
by two. !rhus, if the central angle ±B 65^^ ISO®- 65® - 115^ siaa 
of two angles. 115^ f 2 ~ 57-3/2® each aegle-

An angle may be bisected CSraii?# Prob* 1 and 2) with any eonv^sisnt 
radius. Set one leg of the dividers at O and strike arcs at A and B 
on the lines OK and O^. Wit2i A and B as centers ̂ dratv« arcs cutting 
at P. Draw PO, the bisector of the angle xoy* 

A right angle may be trisected to obtain 30^ ̂ gles as shown in 
Draw. Frob. 3. Angle xoz is a right angle, vlith O as a center^ 
draw a quadrant cutting at A and B. With h as center and f "̂  as 
radius, draw the arc cutting at D. With B aB center, and the same 
radius, draw an are cuttii^ at c. aOCc COD, and DOB are 30® angles. 
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!• is.} Hajse three conifers, or nalced seed^ trees. 
(b) Hame some broad^leaved, or two-seeded, trees ^ 

2* 

4. 

6e 

Ca) List five needs that man looks directly to plants for 
supply* 

Cb) List four needs that are indirectly supplied by plants* 

Wnsit is now being done to eliieinate waste and conserve the 
supply of iuiaber? 

Will wood float ±n water if thoroughly saturated with water? 

VJhat power to reproduce themselves do inost broad-leaved trees 
possess that ail conifers, except redwood^ Isick? 

Miat is the difference between plain-sawed and quarter^sawed 
linsber? 

t M Ca) l^at should be the moisture content for furniture 
isatsrial? 

Cb) For outdoor materiall 

So How long does it take to kiln dry 1 inch boards? 

S: 

10, 

Ca) In what three ways does wood shrink? 
Cb> In what way does it shrixsk the least? 
(c) In what way does it shrink the most? 
id} Hov/ does the difference i^ shrinkage affect boards 

sawed froai the side of a gresii log? 

Pt lusBber dealer divides all species of wood into two ge'ieral 
classes3 and 

aoTwjtf-w^jj 
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to 

i« In general# where are softwoods, or conifers, used, and 
vfhe^e are hardwoods, or broad~leaved trees<, used? 

2. Hame a half-dosen types of manufactured liauifoer for the build­
ing and furniture trades« 

3, Of what does plywood usually consist? (Reference to nun^er 
of plies and direction of grain,) 

4, (a) Miat are some uses of plywood in the better class 
furniture? 

(b) lAfhy is plywood used? 

5. What are desirable qualities of lumber for cabinetwork? 

6 Which is more important^ grain or color, in furniture 
construction? 

7. 

8, 

Cabinet woods having beautiful grain are 

(b) 

(a) Woods that shrink and warp but little and are suitable 
for c:§binetv7ork are . 
Woods that warp considerably are 
and 

(a) Why are elm and cypress unsuitable for cabinett-zork? 
Khat woods are most suitably.hard for cabinetwork? 

10, 0rain or figure^ hardness, ease of working are desirable 
qualities of cabinet v;oode Miat are some different qualities 
to be desired for building purposes? 
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Foreword 

The apprenticeship programs offered in California are im­
portant phases of the total educational program for which the 
state is so well known. They are also unique phases of the 
total program, for they offer each participant opportunity to 
profit from paralleled and closely related learning experi­
ences. One of these is to learn by actually working at one's 
chosen vocation under the direction and supervision of men 
who are both trained and experienced in the vocation. The 
other is to learn by attending classes in which all instruction 
is directed toward helping one to acquire the information and 
understanding he needs to perform on the job intelligently and 
with increasing proficiency and success. 

The CaliforniaState Department of Education has the respon­
sibility for developing and making available the instructional 
materials that are used in the related training c lasses . It 
meets this responsibility primarily through the Bureau of 
Industrial Education. 

Every effort is being made to produce instructional materials 
that are appropriate and adequate. These materials should 
be helpful to instructors in conducting their classes and to 
students in doing the required learning. 

M^j^^ 

Superintendent of Public Instruction 

III 
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Preface 

The Bureau of Industrial Education has responsibility for making 
available the related instructional mater ials required for use in the 
training programs offered by the various trade groups in the s tate . 
The Bureau meets this responsibility by working cooperatively with 
employer-employee groups representing each of these t rades in 
determining what materials are needed and in developing these 
mater ia ls . 

This edition of Auto Mechanics, Par t 4, was planned under the 
direction of the State Educational Advisory Committee for the Auto­
motive Trades . The membership of this committee included the 
following representatives of employers and employees: 

Representing the Employers 

Amos Crowl, San Frsuicisco 
Roy J . Harper, Los Angeles 
Paul Stockburger, Fresno 

Representing the Employees 

L. J . Costa, San Mateo 
Mack O. Keister, Fresno 
R, N. Fleming, San Diego 

Educational Consultant: Lee D. Bodkin, Bureau of Industrial Education 

Joseph W. Menconi, Auto Mechanics Instructor, John A, O'Connell 
Vocational High School and Technical Institute, San Francisco, 
wrote the material for this edition. Wallace Theilmann, Supervisor 
of Instructional Materials, Bureau of Industrial Education, Cali­
fornia State Department of Education, coordinated the project ac ­
tivit ies, Thcuiks and appreciation are extended to Toshiro Sugimoto, 
Instructor, Los Angeles City Schools, for his able assistance as 
a consultant on this revision. 

J . GRAHAM SULLIVAN 
Chief 
Division of Instruction 

RICHARD S. NELSON 
Chief, Bureau of 

Industrial Education 
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Instructions for Checkup Questions 

Checkup questions will be found at the end of each topic in the 
workbook. Answer the questions for each topic as soon as you 
have finished studying the assignment. Remember that although 
you are not graded on the checkup questioiis, your ability to an­
swer them shows how well you understand the information and 
the assignments in the topic preceding them. 

The checkup questions in this book are completion items. These 
are sentences in which certain key words are omitted. A num­
bered blank will be found in the right-hand margin corresponding 
to each of the missing words. Write the required word in the 
blank with the correct number. 

Other types of que stions may be found throughout the book. When 
this is the case, directions will be given for their use. 

•-. 

IX 
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unit FUEL SYSTEMS 

TOPIC 1-AUTOMOTIVE ENGINE FUELS 

Assignment 1. Automotive Encyclopedia, pp. 20-1 to 20-7. 
2. Grouse, Automotive Mechanics, pp. 165-71. 

Introduction 

The improvements made in internal combustion engines during the last decade 
have to a great extent been made possible by the improvement of fuels. These 
improvements have permitted the use of increased compression ratios, which 
raises the developed horsepower per cubic inch of piston displacement. 

A good knowledge of the various types of automotive fuels and the behavior of 
each under operating conditions is essential to the understanding of internal 
combustion engines* 

Checkup 

Automotive fuels are compounds. 

2 of the The combustion of gasoline is the rapid 
3 and 4 constituting the fuel. 

One of the most important qualities of modern fuel is 
its ability to burn without causing 5 , or 6 . 

Vapor lock is caused by gasoline 7 in the fuel 8̂  
fuel 9 , or 10 . 

Liquid petroleum gas, as a dry gas, creates less 11 
than other fuels and does not cause 12 of engine oil. 

Fuels with a high cetane rating have a slightly lower 
13 14 than the same quantity of a low-grade fuel. 

Increasing sulfur content from 0.25 to 1.25 percent 
increases 15 and 16 135 percent. 
* For publicarton information, sn the list of instructional materials in the back of this book. 

1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

13. 
14. 
15. 
16. 
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FUEL SYSJEMS-

Water in gasoline will 17 zinc die castiDgs of which 17. 
18 19 and 20 are made. 18. 

19. 
For economy or maximiun miles per gallon, fuel must 20. 
have a high 21 22 . 21 -

22. 
The speed of flame travel i s called the " 23 c^ Same 23. 

24 ." 24. 

The temperature rise of air or of a gas due to compres­
sion i s called " 25 of compression." 25. 

Preignition i s referred to as 26 knocking, since it 26. 
can occur almost any time after the 27 - 28 charge 27. 
i s admitted. 28. 

Amounts of harmful chemicals and 29 -forming sub- 29. 
stances in gasoline must be held to the mimmum. 

The combustion of one lb . of octane yields 1.42 lb . of 
30 . 30. 



TOPIC 2-FUEi TANKS 

iatmdu^tioa 

The servicing of fuel tanks consists princii>ally of draining them and repair­
ing leaks. Even t h o u ^ tanks require only a mmivmnn of attention^ the me­
chanic must stiU have knowledge of their construction, and it i s extremely 
important that he be aware of the precautions that must be taken while ser­
vicing them. 

Construction of fuel tanks. Automobile fuel tanks are made of temeplate, 
which ranges in thickness from approximately 0.015 to 0.050 inch, and which 
i s joined by welded seams. Fittings, such as ^e drain valve, filler neck and 
fuel-line connections, are soldered to the tank. The tank contains a number 
of baffles, or metal plates, which are attached to the inner surface of the tank 
and are parallel to the ends. These baffles have openings &rough which the 
gasoline can pass, and their main purpose i s to prevent a sudden surging of 
the gasoline from one end of &e tank to the o&er when tiie car rounds a comer. 

The tank i s nsually secured to fbe car by means of two metal bands that are 
lined with padding material to prevent them from wearing into the tank. Tlie 
tank end of the fuel line i s usually located about 1/4 inch from the bottom of 
the tank. TMs clearance i s designed to prevent water and dirt from entering 
ihe l ine. There i s often a small sump in the bottom of ftie tank in which water 
and dirt can collect. When the fuel line i s attached near the top of the tank, 
another piece of steel tubing i s run from ftie inside of the fuel-line fitting to 
the bottom of ftie tank. If this tubing develops an air leak below &e point 
^^ere it i s attached at &e upper end, the fuel pump will draw air after the 
fuel level in the tank drops below the level of the leak. Hiis trouble does not 
occur very often, but if this possibility i s not taken into consideration, ftie 
leak may be difficult to locate. 

The filler neck on some passenger cars i s not long encHigh to reach to fee out­
side of the car, and it i s welded or otherwise securely attached to the inside 
of the car body. Hie tank i s usually attached to the filler neck by means of a 
neoprene sleeve, so that the tank may be removed and replaced easily. 
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FUEL SYSTEMS-

In order for gasoline to be drawn from the fuel tank, the tank must be vented 
in some way so that normal atmospheric p ressure is maintained at all t imes 
on the surface of the fuel. This i s necessary because the fuel pump works on 
the differential of p ressure principle. An a i r vent i s sometimes soldered into 
the top of the tank, but frequently the tank i s vented through the filler cap. 
Should a vent become clogged, a vacuum can be created in the tank which will 
prevent fuel from being drawn into the fuel pump line. Since a clogged vent 
can affect engine performance much the same as when the car is running out 
of gas, the fuel pump is often suspected of failure. 

Cleaning, testing, and repairing. Dirt, pieces of rubber hose, leaves, or 
other foreign matter sometimes get into the tank. The most practical way of 
cleaning the tank i s to remove it and turn it upside down. However, water 
and small part icles of dirt may be drained out through the drain opening in 
the bottom of the tank, if any, and tanks should therefore be drained at least 
once a year as a matter of good preventive maintenance. A fuel-tank filler 
cap lock offers excellent protection for the fuel system, for such a cap will 
prevent anyone from putting rocks, dirt , o r other foreign matter into the 
filler neck. 

Leaks may occur in the seam welds or soldered joints because of vibration, 
strain, or faully construction. Occasionally, leaks in the tank may be caused 
by sharp objects that a re kicked up on the road by the wheels of the vehicle 
and thrown against the tank. 

Since a fuel tank always offers a chance of explosion, it should be cleaned 
thoroughly before any attempt i s made to make any repa i r s . The usual pro­
cedure, after first removing the float mechanism, is to fill the tank with a 
solution containing an alkaline cleaner and then flush it out with steam. This 
procedure i s absolutely necessary a s a safety precaution to prevent possible 
explosion of gasoline fumes that may otherwise remair in the tank. While the 
tank is being flushed, all the fittings should be kept open to drain the sediment 
and prevent the building up of steam pressure high enough to weaken or 
damage the tank,. 

Fuel tanks a re tested for leaks by either the wet method or the a i r -p res su re 
method. The following steps a re followed in the wet method: 

- * « 5 i \ 

^ • y 

1. Plug all openings tightly except the filler neck. 
2. Dry the entire outer surface thoroughly with compressed ai r or a clean 

rag . 
3. Place the tank on a bench on top of blocks so that the underside can be 

easily seen with the aid of an electric light. 
4. Fill the tank with water . 
5. Insert the end of an a i r hose into the filler neck and cover the r e s t of 
' the opening with the palm of the hand. 

6. Apply a i r p ressure against the water in the tank by opening the a i r 
valve for a short t ime. 

7. Examine the entire tank lor moist spots, which will occur if water i s 
forced through at any point. Draw a ring around each spot. 

Vea^ 
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-FUEL TANKS 

The following steps are followed in the a i r -p re s su re method: 

1. Plug all openings except the fuel outlet connection, 
2. Attach the loose end of the air-supply hose to the fuel outlet connection 

by a short threaded tube. 
3. Submerge the fuel tank in a tank of clean water, or cover the tank with 

soapy water . 
4. Turn on the a i r p ressure (not more than four pounds per square inch). 
5. Draw a ring around each spot on the fuel tank where bubbles appear, 

indicating leaks. 

It is extremely important for the mechanic to remember that a torch should 
never be used to solder a gasoline tank. A soldering iron, preferably electr ic , 
i s considered the most satisfactory means of repairing a leak in a fuel tank. 

No matter how thoroughly drained a tank i s thought to be or how long it has 
been since las t used, enough fuel may still remain in the tank to produce a 
combustible mixture. Therefore, whenever a fuel tank i s being soldered, 
extreme care must be taken to prevent any open flame from coming into con­
tact with the tank or with the fumes that might still be present in the tank. 

Checkup 

The fuel tank contains baffles to prevent 1 . 1. 

To avoid picking up 2 and 3 , the tank end of the 2. 
fuel line is located 4 from the bottom of the tank. 3. 

4. 
The fuel tank i s vented in order to maintain 5 6 5, 
upon the fuel, 6, 

A clogged tank vent will produce the same effect a s a(n) 
7 tank or a faulty 8 9 . 7. 

8. 
If an a i r leak i s developed in the "pickup" tube, the fuel 9. 
pump will draw 10 , instead of 11 , a s the fuel 10, 
level in the tank 12 , 11, 

12, 
For easy tank removal, some tank filler necks a re 
attached with 13 sleeves* 13, 

To prevent explosion, a fuel tank must be thoroughly 
14 and flushed out with 15 , 14. 

15. 
When a tank i s tested with a i r p re s su re , the p ressure 
should not exceed 16 . 16. 
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TOPIC 3-MECHANICAL FUEL PUMPS 

io Automotive Encyclopedia, pp. 26-1 to 26-4. 
Assignment ? 2. Grouse, Automotive Mechanics, pp. 130-31. 

ffitrocfucfion 

Early-model c a r s were provided with various lypes of fuel feed systems, mak­
ing use of such devices a s mechanically-driven pumps, or tanks that supplied 
fuel by means of gravity or a vacuum system. Many of the advantages of each 
of these early types of gasoline feed systems s.re combined in the mechanically-
operated diaphragm pump, which has the added advantage of providing fuel at 
the p ressure required to keep the carburetor properly supplied under all con­
ditions of engine load and speed. 

Most modern automobiles a re equipped with mechstnically operated diaphragm 
fuel pumps, a few with combination mechanical and vacuum fuel pumps. The 
repai r of these pumps i s not difficult; however, it i s seldom done because it 
i s generally cheaper to replace than to repai r a pump. However, to determine 
when a pump i s in need of replacement or repair , how to diagnose problems of 
low volume, high or low pressure , and the l ike, a mechanic must understand 
the principles of pump operation. 

Checkup 

The mechanically operated pump provides 1 under 
constant 2 

The vacuum pump operates the windshield wipers when 
engine vacuum i s 3 

The function of the a i r dome on the outlet side of the 
pump casting is to 4 5 

A fuel pump i s tested for 6 , 7 , and 8 

y 

1. 
2. 

3. 

4 . 
5. 
6. 
7. 

I 
_-•_ 

1 
1 

~ \ 

i 
8. i 



-MECHANICAL FUEL PUMPS 

A fuel pump should not be replaced before proper 9 
a re made. 

Excessive p re s su res can be caused by 10 diaphragm 
flexing. 

BHiel pump p res su re i s determined by the diaphragm 
11 12 . 

A ruptured vacuum diaphragm can cause excessive 
13 consunription. 

The fuel pump delivers fuel to the carburetor when the 
pump 14 moves the diaphragm. 

9. 

10. 

11. 
12. 

13, 

14. 
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TOPIC 4-ELECTRIC FUEL PUMPS 

Assignment 
1. Automotive Encyclopedia, pp. 26-4 to 26-6. 
2. Grouse, Automotive Mechanics, pp. 131-32. 

Introduction 

The electric pump has one definite advantage over the mechanical pump in that, 
unlike the mechanical pump, it may be mounted at any convenient location on 
the vehicle. All the pump requires for its operation is an electric current; it 
needs no mechanical link to the engine. When it i s mounted in a cool place 
away from the heat of the engine, the possibility of vapor lock is greatly re­
duced. Although electric fuel pumps are not standard equipment on passenger 
cars at present, many of these pumps are sold as replacements for mechanical 
pumps. Electric fuel pumps are standard equipment on many trucks. 

Reference books provide very little information concerning electric fuel pumps, 
but specifications and service instructions may be obtained from the manufac­
turers. Since electric pumps require occasional maintenance, every mechanic 
should understand the principles upon which these pumps operate and have 
some knowledge of the service procedures involved in cleaning and adjusting them. 

O 

Related Information 

Operation. The electric fuel pump operates independently of any mechanical 
linkage with the engine. Its principle of operation is similar to that of the 
diaphragm-type mechanical pump, except that some electric fuel pumps use 
a bellows instead of a diaphragm, and the motive power which produces the 
vacuum is an electromagnet (or an electric motor) rather than the engine. 
The return or pressure stroke is produced by spring action. Back pressure 
in the carburetor builds up pressure in the bellows (or diaphragm) and pre­
vents further pumping by holding the electrical circuit open. 

Construction. Figure 1 shows a cross section of a typical electric fuel pump. 
The binding post i s connected to the ignition switch. When the switch i s turned 
on, current passes through the binding post to contact the arm through the 
coil, and it completes the circuit by passing through the contact points to 

8 
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-ELECTRIC FUEL PUMPS 

{) 

Filter Bowl 
Soresn Retainer Spring 

Filter Screen 

Discharge Valve 

Armature 

!<L 

Coil 

Pressure 
adjusting 
Screw 

Bellows 

Contact 
Points 

Drive 
Spring 

Fig. 1. Cross section of a typical electric fuel pump 

( 

ground. As the coH is energized, electromagnetism pulls the armature down, 
which expands the bellows and opens the points. As the bellows are pulled 
down, a partial vacuum i s created above the bellows that causes fuel to be 
drawn from the supply tank, through the inlet valve, and into the chamber above 
the bellows. When the points are pulled apart, the current stops flowing, and 
the magnetic pull on the armature i s broken. The drive spring then pushes the 
bellows up, creating a pressure on the fuel, which causes the inlet valve to 
close and forces the fu 1 through the outlet valve to the carburetor. When the 
spring returns the bellows, the contact points are again closed, and the cycle 
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FUEL SYSTEMS-

i s started all over again. When tlie carburetor i s not in need of additional 
fuel from the pump, a pressure is built up above the bellows, which holds 
the contact points open and stops the operation of the pump. The bellows type 
fuel pump develops a pressure of between 2 and 5 pounds per square inch. 

Maintenance. Electric fuel pumps give very little trouble, although they need 
periodic cleaning and adjusting. Dirt and water coming from the fuel supply 
tank are filtered out by the bowl screen. To clean this screen, the fuel bowl 
retainer screw must first be removed, then the bowl, the spring, and the 
screen. A new gasket should be installed to guard against any air leaks around 
the lip of the bowl. When the pump pressure i s to be adjusted, the cover 
should be removed and a battery connected to the contact arm. The locknut 
i s loosened, and if a higher pressure is desired, the adjustment screw i s 
turned clockwise. If the pressure i s too high, the adjustment screw i s turned 
counterclockwise. 

Parts replacement. Practically all tho parts in these pumps are replaceable. 
Factory specifications relative to clearances and adjustments should be fol­
lowed closely when any major work i s done on the pump. 

Checkup 

The electric fuel pump i s usually supplied with current 
through the _ 1 2 1. 

2, 

3. 
4, 

The flexible part of the pump, which develops the suction, 
i s called the 3 or 4 3 

The pump coil i s energized when the contact points are 
5 . 5, 

When the contact points are closed, the bellows begin 
to move 6 6. 

When the bellows are moved down, the 7 valve i s 7. 
open. 

The valves are returned to their seats by 8 8. 

The bellows are moved down until the contact points 
9 . 9. 

The bellows are moved upward by a(n) 10 . 10. 

As it enters the pump, the fuel i s filtered through 

a(n) 11 . 11. 

The bellows are drawn downward by fee force of 12 , 12. 

When the bowl i s cleaned, a new 13 should be installed. 13. 

10 
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-ELECTRIC FUEL PUMPS 

The screen of the Autopulse pump i s held in place by 
a(n) 14 . 

Pressure i s increased in the Autopulse pump by turning 
the adjustment screw 15 . 

The adjustment screw i s held in place by a(n) 16 . 

When the carburetor is not in need of fuel, the bellows 
and the contact points are held 17 . 

The pusher type pump has an advantage since it has no 
18 . 

Electric fuel pumps are l e s s subject to 18 
than mechanical types. 

19 

14. 

15. 

16. 

17. 

18. 

19. 

11 



TOPIC 5-FUEL FILTERS 

Assignment Automotive Encyclopedia, pp. 26-10 to 26-11. 

Introduction 

Every automobile i s equipped with some kind of fuel filter, either as part of 
the fuel pump or carburetor, or installed as a separate unit in the fuel line. 
Many designs of fuel filters have been developed during the past several years, 
but all of them perform the same function--to remove impurities from the 
gasoline before it i s delivered into the carburetor jets. Much carburetor re­
pair i s necessary simply because a filter has not done its job, which can be 
avoided if filters are kept operating efficiently. 

Related Infornuttion 

Types of Filters 

Ceramic filter. The ceramic-lype of filter, shown in Fig. 2, i s one of the 
filters in wide use. The fuel i s strained through a ceramic filter element 
(a porous clay product) that filters out microscopic particles of dirt. The 
ceramic element i s held in position by a coil spring. For cleaning, the cer­
amic element i s washed in acetone or a good carburetor cleaning solvent 
and blown out with air. 

Under normal fuel pump pressure, the filter will permit a flow of approxi­
mately 50 gallons of gasoline an hour, much more than the 10 gallons or 
l e s s most automobiles consume even at excessively high speeds. 

Fiberite filter. Another filtering element i s made of a series of fiber discs. 
This type of filter, shown in Fig. 3, strains out lint, dust, dirt, and water. 
The discs are not affected by water or acids found in the fuel, or by any of 
the various types of blended alcohol and aromatic fuels. The manufacturers 
recommend tiiat this filter element be replaced periodically rather than cleaned. 

Disc-type fuel filter. The disc-type fuel filter was popular several years ago. 
It consists of a series of laminated metal discs and spacers with openings Q 

12 
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; i Fig. 2. Typical ceramic fuel filter 

?[ 

Fig. 3. Fiberite filter 

Fig. 4. Replaceable filter element 

I 

approximately .002 inch in width, which is several times finer than openings 
in 120-mesh wire screen. This filter strains out all foreign matter such as 
water and dirt. The fuel is forced into the glass bowl and between the lami­
nations to the inside of the filtering unit. In the process of cleaning this unit, 
the bowl is removed and the stack of discs i s unscrewed. As these discs are 
unscrewed, they separate somewhat to permit cleaning. The filter should be 
swished back and forth in clean solvent and then allowed to dry. The bowl 
gasket should be replaced to prevent leakage. The disc-type filter i s no longer 
manufactured. A composition element i s supplied to replace the laminated 
discs when they become worn. 

Screen filter. The average mechanic is familiar with the screen-type filter 
that has been in use for many years. Such filters are sometimes inefficient 
because the screen does not always seat correctly. A filter of this type may 
have a very fine mesh screen, but if the dirt is allowed to pass between the 
screen and the seat, the filtering action i s poor. Screen filters are often 
used on the intake side of the fuel pump. Whenever the bowl i s removed for 
cleaning, the bowl gasket must be replaced, because if a leak were present, 
even though the fuel would not leak out, air would be taken in, reducing the 
fuel capacity of the pump. 

13 



mmmmmmmmmmsmmmmmmmmmmmmmmm^^^mm^^^m^^^^^s^^^^ 

FUEL SYSTEMS-

Other Filters 

Other locations of filters. Filter units fliat are not a part of the fuel pomp or 
carburetor are usually installed next to the carburetor so that the fuel i s fi l­
tered just before entering, Ihereby assuring Ihe passage of clean fuel to the 
carburetor. Many makes of cars are equi|^ed with line filters. These fflters 
are inserted in the line between Ihe pump and carburetor. They are capable 
of very fine particle filtration. These filters are not serviced, but replaced 
according to the reconmiendations of Ihe manufacturers. 

Air domes. The mechanic will find that mas^ ^?pes of filters do not beconie 
completely filled with gasoline. Fuel filters are often designed to acconuno-
date an air pocket Ihat acts as a cusMon to damp fuel piiilsations caused by 
the fuel pump. These pockets are called "air domes. " 

Checkup 

Ceramic fuel filters use a(n) 1 d a y element fbraa^ 1. 
which the fuel i s strained. 

^^°^* 2 of fuel an hour can pass Ihrou^ ^ e ceramic 2. 
filter. 

The filter element in the ceramic filter i s held in positicm 
by a(n) 3 4 . 3 . 

4 . 
When a Fiberite filter element becomes dirty, it ^lould 
be 5 . 5. 

The discs of a disc filter are spaced about 6 apart. 6. 

The fuel i s filtered through most elements from the 
7 to the 8 . 7. 

8. 
Disc, screen, and ceramic-lype filters should be wa^ied 
in 9 or other good carburetor cleaning 10 . 9. 

10. 
Whenever a bowl-type filter i s cleaned, Sie bowl 

11 should be replaced. 11 . 

If the filter bowl on the suction side of a fuel pump leaks, 
the pump's 12 13 i s reduced. 12. 

13. 
Filters should be located as near flie 14 as possible. 14. 

Some filters do not become completely filled with fuel 
because of a{n) 15 16 . 15. 

16. 

14 
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Screen filters sometinies do not filter fuel efficiently 
because &e screen i s not properly 17 . 

Fuel filter bowls should be cleaned as often as 
18 a year. 

17. 

18. 

15 
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unit CARBURETION 

TOPIC 1-BASIC PRINCIPLES OF CARBURETION 

Assignmettt 1. Automotive Encyclopedia, pp. 21-1 and 21-3. 
2. Grouse, Automotive Mechanics, pp. 132-36. 

ffiffroducffloii 

It i s necessary to gain a thorough understanding of the basic principles of 
operation that apply to all carburetors before attempting to understand the 
construction, operation,and characteristics of any particular brand or type. 
Although one carburetor may look considerably different than another, the 
fact i s that all carburetors work on the same fundamental principles, regard­
l e s s of variations in design. 

CAecfcup 

The purpose of the carburetor i s to supply the engine with 
a(n) 1 * 2 mixture in the 3 proportions. 

Fuel i s atomized for quicker 4 . 

The air-fuel ratio best for full power i s 5 to 6 . 

The purpose of the venturi i s to create 7 by increas­
ing air 8 . 

Gasoline i s pushed out the nozzle by 9 pressure. 

Carburetors operate on the 10 of air 11 principle. 

High temperatures will cause rapid 12 . 

Final evaporation takes place in the 13 . 

Fuel i s sprayed into the venturi from the end of the 
fuel 14 . 

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 

9. 

10. 
11. 
12. 

13. 

14. 

17 
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CARBURETION-

The various fractions contained in commercial gasoline 
vaporize at temperatures of 15 to 16 . 

18 Evaporation of a liquid is increased by 17 
pressure above the liquid. 

Air flow through the a i r horn is controlled by a(n) 19 
valve. 

15. 
16. 
17. 
18. 

19. 

To increase the amount of fuel surface exposed to evapo­
ration, the fuel is 20 . 20. 

H 

18 
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TOPIC 2~BASIC CARBURETOR CIRCUITS 

. 3 1* Automotive Encyclopedia, pp. 21-2 to 21-11. 
Assignment 5 2. Grouse, Automotive Mechanics, pp. 136-44. 

fnfrocfucfion 

A carburetor controls the flow of a i r and gasoline into the combustion cham­
ber of an automobile engine by means of three distinct processes : 

1. Measuring—The carburetor is a measuring device designed to deliver 
|(i ) the correct amount of gasoline and ai r mixture to the engine. This 
I amount var ies with speed, altitude, temperature, kinds of fuel, accel­

eration, and the type of manifold used on the engine. The pa r t s that 
perform this function are the throttle valve, j e t s , metering rods, a i r 
valves, and metering valves. 

2. Atomizing—The carburetor acts a s an "atomizer" to break up the gaso­
line into extremely fine part icles so that combustion will be as com­
plete as possible. The Venturis a re mainly responsible for this . 
Carburetors may have from one to four Venturis for each throat. 

3. Blending—The carburetor correctly blends and mixes a i r and fuel for 
burning in the cylinders. The most important part of this function i s 
the maintenance of a proper ratio of a i r to fuel under all circumstances 
and conditions. The par t s of the carburetor that do the blending a r e 
the low-speed jet, intermediate jet, power jet , accelerator pump, a i r 
bleeds, a i r horn, venturi, float bowl vents, and manifolds. 

Checkup 

The accelerating pump supplies fuel to eliminate the 
" 1 2___" when the throttle i s suddenly opened. 

A high float level will cause too much fuel to flow from 
the main 3 

i 

k 

2. I 
I 
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CARBURETION-

The six basic carburetor circuits are the 
6 or 7 - 8 , 9 or 10 - 11 

13 or 14 system. 
12 . and 

The pump circuit employs a(n) 15 and 16 valve. 

The idle system takes gasoline from the 17 jet through 
the 18 jet and discharges it 19 the throttle valve. 

The high speed circuit takes in fuel through the 20 jet 
and discharges it from the main 21 with the throttle 

22 to 23 opened. 

When the choke valve i s closed, only a small amount of 
24 can get past it, developing a high 25 in the air 

horn. This causes a heavy discharge from the 26 
nozzle. 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

24. 
25. 
26. 

Metering rods or power jets can be 
operated. 

27 or 28 27. 
28. 

20 
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TOPIC 3-CARBURETOR CONSTRUCTION AND DESIGN 

fnfrocfifcffon 

Carburetor design keeps changing as time goes by, but the most recent changes 
have been primarily in appearance, rather than in function—the interior function 
of the modern carburetor i s much the same as it has been for several years. 
The six circuits are there (refined in some instances, relocated in others), but 
the basic function remains the same. Carburetors vary by make and model, 
but the mechanic has only to understand the basic carburetor components, their 
design, and the reason for each to be able to troubleshoot and repair this part 
of the automobile fuel system. 

kelated Information 

Construction 

Carburetors are usually made up of three main parts: the air horn, main body, 
and throttle body. 

The air horn. The air horn is usually made of die-cast pot metal or aluminum. 
Some earlier models were made of cast iron, but these are no longer used for 
passenger cars. 

The air horn i s also the cover for the main body. Some air horns are quite 
simple, containing a choke valve and necessary mountings for manual or auto­
matic choke operation; others are more complicated. They may contain the 
choke and its controls, the floats, needle and seat assemblies, power or meter­
ing rod assemblies, accelerating pump and linkage, bowl vents, and antiperco-
lators. One early model had the secondary venturi located in the air horn. All 
air horns do not contain all of the components listed. No set rule exists for 
what should go into the makeup of the air horn--one popular single-barrel car­
buretor, for example, has the idle crossover, main nozzle, and secondary ven­
turi in the air horn. 

Main body. Some large commercial vehicle and boat engines have carburetors 
with cast iron main bodies, but most modern passenger car carburetors are of 
die-cast pot metcl or aluminum. 

21 
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CARBURETION-

Die-casting is a process wherein two dies of the required shape or form are 
used. One part of the die has the outer shape, and the other die controls the 
inner shape. Molten metal is forced between the dies. As soon as the metal 
is cool enough to set, the dies a r e opened and the part extracted. The dies 
can be used over and over again to turn out par t s that a re exactly alike. Die-
casting practically eliminates most machining processes . The necessary-
passages a re drilled. Any holes drilled from the outside in are plugged with 
metal plugs. 

The main body can contain any number of the following i tems: the main (or 
primary) venturi, needle and seat assemblies, the float assembly, carbure­
tor bowl and main je ts , main nozzle and a i r bleeds, and idle jet and passages . 
Vacuum passages to operate poAer valves, metering rods, and chokes a re 
drilled into the main body. Some automatic choke assemblies , mounted onto 

i 

1. Float Chamber | 
2. Main Jet I 
3. Main Metering Well 1 
4. Idling Tube 
5. Idling Jet Calibration 
6. Idling Channel 
7. Permanent Bleed 
8. Idling Adjustment Needle f^ 
9. Plug M 

10. Secondary Venturi 
11. Main Discharge Nozzle 
12. Metering Holes 
13. Bleed Opening 
14. Pump Cylinder 
15. Fuel Channels 
16. Vacuum Channel 
17. Vacuum Channel 
18. Vacuum Piston 
19. Check Valve I 
20. Ball and Weight 
21. Ijpper Check Valve j 
22. Accelerating Jet | 
23. Power Jet Valve J 
24. Fuel Channel j 
25. Power Jet Valve Calibration I 

Fig. 5. Zenith downdraft carburetor 

the main body, operate the choke valve through linkage. Economizers or 
power je ts , located i:. the bottom of the float bowl chamber, often a re operated 
by a piston and spring assembly mounted in the cover or a i r horn. 

Q 
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—CARBURETOR CONSTRUCTION AND DESIGN 

The primary venturi i s usually cast as part of the main body; while other Ven­
turis are separate pieces connected to the cover or suspended into the main 
body. The purpose of the venturi i s to increase air velocity. Several Ven­
turis used together can improve the "spray" or break-up of fuel. However, 
the maximum number of Venturis that can be used to advantage is four. Most 
carburetors have two Venturis, but many others use three. Four Venturis 
are used mostly on updraft carburetors. 

Throttle body. Throttle bodies, which are of either aluminum or cast iron, 
often have grooves cut on the lower side. Some grooves are made small to 
equalize vacuum for choke and power valve control. The larger grooves are 
designed to pass exhaust gases from the heat riser crossover to heat the car­
buretor base. (However^ excessive heat on the carburetor must be avoided 
to prevent vapor lock.) Sometimes fiber blocks are used imder the carburetors 
as heat insulators. Throttle bodies for two- and four-barrel carburetors are 
usually cast separately, although on some four-barrel carburetors in use 
today, the main body and the throttle body are cast together. 

The throttle body contains the Ihrottle valves and their operating shafts and 
levers. Idle passages are extended through the throttle body to the idle dis­
charge ports on either side of the closed throttle valves. The idle mixture 
screws are located in the throttle body. Tlie fast idle, lockout, and unloader 
are located on the throttle shaft. In cars with a throttle-controUed starting 
switch, the switch i s mounted on the throttle body. (This type of starting de­
vice has an advantage over other types of starters. When the driver engages 
the staj/ter, he must depress the accelerator pedal sufficiently to allow the 
automatic choke to close and to open the throttle. With the throttle open, the 
engine i s assured of getting a mixture rich enough for easier starting.) 

An automatic throttle opener consisting of a spring-loaded vacuum diaphragm 
i s used on some models. When the engine i s not running, the spring pushes 
a plunger which opens the throttle a specific amount. When the engine i s 
running, the engine vacuum returns the plunger to an "off" position. 

On engines that drive automatic transmissions, dashpots are used to prevent 
the throttle from closing too quickly and the engine from stalling. These are 
referred to as slow-closing throttles. 

Float Systems 

Bowls. The float bowl contains a small amount of gasoline which flows into 
the engine because of the pressure differential between the surface of the 
gasoline and the nozzle tip. The gasoline must be maintained at a specific 
level at all times. For best results, the level should be 1/64 to 1/32 inch 
below the tip, and this level i s controlled by a float which opens and closes a 
needle valve. At driving speeds the float keeps the needle off its seat just 
enough to keep a steady stream of fuel running into the bowl. 

Proper fuel level i s set at the factory by the use of sight gauges or by drilling 
holes in the sides of the bowl. These holes are closed with plugs which can be 
removed to check fuel level while the engine i s running, ^ m e floats can be 
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CARBURETION-

adjusted while the engine is running; others can be adjusted only by removing 
the cover and float assembly. 

COMBINATION INSIDE AND 
OUTSIDE B O m . VENTS 

NEEOUE&SCAT 
ASSEMBLY. 

NEEDLE SEAT GASKET 

BOWL COVER 
GASKET-

FLOAT a LEVER 
ASSEMBLY. 21- " 

FLOAT BOWL 

FUEL PASSAGE TO 
PRIMARY BOm.^ 

FUEL INLET 

BALANCE PASSAGE 

Fig. 6. A float circuit system Fig. 7. An example of a two-float system 

Early floats were made of cork, the pores of which were sealed with shellac 
to prevent the cork from becoming fuel-logged. It is quite obvious that if the 
float changes weight, the fuel level will change. Modern floats a re hollow 
"cans" formed to fit the shape of the bowl. The floats a re made of very thin 
brass and must be handled carefully to avoid punctures. When a float springs 
a leak, the a i r is replaced by fuel, which resul ts in carburetor flooding. No 
amount of adjusting will correct the conditions caused by a punctured float. 
The bowl also contains the main metering jet , the idle and power je ts , and the 
accelerating pump well. 

Bowl location. The location of the bowl in relation to the nozzle affects both 
the performance and economy of an engine. When the bowl is set to one side 
of the ba r re l (eccentric), certain effects are noticed. On many carburetors 
the bowl is on the front, or radiator, side of the ba r r e l . When the car is 
traveling on a level surface, the fuel level remains constant; but when the car 
climbs an incline, the liquid level in the bowl changes—the front of the level 
drops, and the r ea r level r i s e s . This causes fuel to spill out of the nozzle, 
creating an extra rich condition. When a car is climbing, additional gasoline 
is necessary to run the engine and a certain balance i s achieved by the addi­
tional fuel. When the car is going downhill, the opposite effect is obtained— 
the front level r i ses and the main nozzle is starvedc Since the car is going 
downhill, less power is needed, and a leaner mixture is satisfactory. 

This phenomenon was more noticeable in early aircraft ca rbure tors . An a i r ­
craft not only climbs but also banks sharply to the right and the left. This 
led to the development of the "aerotype" carburetor which has a float bowl 
surrounding the barre l (concentric). The reason for this design can be demon­
strated if a glass , partially filled with water, is tilted to one s ide. If tilted 
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-CARBURETOR CONSTRUCTION AND DESIGN 

far enough, the water will spill out over the lower edge of the g lass . No 
matter how it is tilted, however, the depth of the liquid at the center remains 
practically the same. Todav we have single-, double-, and four-barrel 
carburetors employing this 'concentric" principle. One model has the bowl 
in the center and the ' throat" on the outside. 

Needles and sea t s . Most needle vsdve seats are made of b rass with calibrated 
holes to match fuel pump pressure and engine needs. The mater ia ls from which 
needles are constructed vary. Early needles were made of nonmagnetic steel 
alloys. A needle that accidentally becomes magnetized will hold any iron 
part icles present in the fuel between it smd the seat, smd may cause flooding. 
A nonmagnetic needle therefore has certain advantages in this respect . During 
World War n , when metal v/as scarce , many carburetors were equipped with 
plastic needles. However, plastic needles proved to be inferior to metal types, 
so they are no longer used. These plastic needles are not to be confused with 
the metal needles that have a plastic t ip . These needles a re said to have the 
advantage of being soft enough to "surround" small par t ic les , so they seat 
properly. In most cases a needle needs weight to be pulled from its seat . 
Sometimes float lips are clipped onto the needle to open it; other needles are 
spring-loaded for smoother operation. 

Needle and seat assemblies come in matched sets and should never be inter­
changed. The sharper the needle angle and the narrower the seat, the better 
the seal; but this also results in a wedging action which can cause the needle 
to stick closed, thereby starving the engine. The flatter the needle angle and 
the broader the seat, the poorer the seal , but also the l e s s reason for the 
needle to stick. Valve assemblies a re therefore generally bevelled somewhere 
between these two extremes, for both sticking and leaking must be avoided. 

Bowl vents. The bowl vent has the job of maintaining the required p ressu re 
on the fuel in the bowl. Unless a p ressure differential is maintained between 
different par t s of the carburetor, the fuel will not flow, A simple experiment 
will prove this : fill a glass about three-fourths full of water . Place a straw 
in the g lass . Now as you draw on the straw, you create low pressure in the 
straw, and water is pushed up the straw by atmospheric p ressure exerted on 
the surface of the water . Next, leave the straw in the water and pour some 
heated paraffin over the water and wait for the wax to cool. The atmospheric 
p ressure will then be sealed off the surface of the water . Then when you 
draw on the straw, you will observe that no water is forced into the s t raw. 
This is because there is no atmospheric p ressure on the surface of the water . 

Some carburetors have bowl vents extending into the a i r horn; others, bowl 
atmospheric vents which upset the balance of p res su re , for the advantages 
are always lost when there is an opening in the bowl to atmospheric p r e s s u r e . 
Some models use metal washers on the metering rods to seal out the air ; 
others use metal covers with gaskets over metering rods and accelerating 
pump assemblies . 

To service a carburetor, it is necessary to know which type of venting system 
is employed and to understand the functioning of the system. 
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CARBURETION-

• The atmospheric vent. An atmospheric vent consists of a hole drilled in 
the bowl cover which allows ai r to enter the chamber. A certain amount 
of dust and dirt can also enter through this vent. The main disadvantage 
of this type of vent, however, i s demonstrated when the a i r cleaner i s 
plugged or restr ic ted. The pressure in the carburetor throat then de­
c reases below normal, but the pressure in the fuel bowl remains the 
same. This condition forces an excessive amount of fuel from the main 
nozzle, causing gas mileage to drop rapidly. Also at high altitudes, 
where the a i r is l ess dense, the atmospheric vent causes an unbalanced 
effect, resulting in a r icher mixture. 

• The balanced vent. The balanced vent opens into the carburetor t?iroat, 
usually above the choke valve. This compensates for any a i r cleaner 
clogging. When the air cleaner of an externally vented carburetor becomes 
restr ic ted (usually due to dirt), it acts like a partially closed choke. 
With the balanced vent, the air p ressure is decreased on the fuel in the bowl 
as the a i r p ressure is decreased in the carburetor throat. This tends to 
maintain a balance between bov/1 pressure and manifold p res su re . This 
balance i s also nciaintained at high al t i tudes--as the a i r becomes l e s s dense 
and the p ressure drops, the fuel-air ratio remains fairly constant. Car ­
buretors with balanced vents a re often operable at altitudes up to 10,000 
or 15,000 feet with little change in fuel-air rat io. 

Idle Systems 

The idle system usually consists of two passages (one feeding and the other 
discharging), a metered jet, a i r bleeds, and two discharge ports (one above 
and one below the closed throttle). On the one below the closed throttle, a 
needle valve and screw control the amount of mixture for idling. On one model, 
an idle a i r control screw i s used for idle speed control. The throttle valves 
a re completely closed, and a i r for idle speed is introduced below the throttle 
valves through a separate passage controlled by a large screw. 

In many cases the idle jet is screwed into a passage fed by the main jet . The 
main nozzle i s not working while the idle system is working, and the idle sys­
tem stops working when the main metering s tar ts working, so they do not inter­
fere with each other. In some cases the air bleeds of the idle system become 
par t of the main metering system. 

The air-fuel mixture at idle is controlled, in most cases , by the size of the 
jet and i ts a i r bleeds. The idle screw allows more mixture, but it does not 
make the mixture leaner or r icher . The only way to change the air-fuel rat io 
i s by changing the jet size. For example, suppose a car is running poorly 
and the engine seems to "hunt" (speed up and slow down) at 25 mph. This 
indicates that the idle, or low- speed, system is dropping out before the main 
metering system takes over. The idle screw can be turned out, but this may 
not help. The next step is to increase the idle jet size by about 0.002 inch. 
This will supply the additional fuel needed for a smooth t ransfer . Other fac­
tors , such as low float level, pump pressure , or vent problems can give the 
same symptoms, but these should have been checked out and corrected, or 
eliminated as a source of trouble. 
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Two types of carbure tors have a different t^e of idle system. In these, &e 
fuel i s taken from one side of the ihroat over a ""bridge" to the other side, and 
then down. Hie main nozzle i s located in the center cf the bridge. The &eory 
behind this system i s that there will be a ccmtimioiis flow of fuel a c ro s s the 
bridge, thereby minimizing or eliminating a "flat i^iot" when changing from 
low- speed system to main metering system a t 25 to 28 mph. 

Single-barrel carbure tors have one idle system, dEsl-barrel carbure tors 
and four-barrel o r multiple carbure tors have two idle sys tems . An idle com­
pensator i s used on c a r s equipped wilh a i r conditioning. This compensates by 
admitting more a i r when the engine comj^rtment heats the a i r and causes i t to 
become l e s s dense, 

Antipercolators 

When an engine i s running, fuel i s constantly flowing through the carbure tor 
and is therefore relatively cool. When the ei^ine i s stc^iped, the heat from. 
the engine (or the sun) causes the fuel in the bowl to boil . Depending on c a r ­
buretor design, a "percolating" action Iben develops a s gasoline i s forced up 
the nozzle and into the manifold, causing hard starting when the engine i s hot. 

Several different methods a r e used to oSset th i s : cme of the simplest ^TMI l eas t 
noticeable i s the one in which Ihe nsain a i r bleed i s used a s an antipercolator. 
The main discharge lube i s designed so that if any vapor bubbles a r e formed in 
the hot gasoline, the vapors pass around Hie tmiside of the isSie, instead of 
passing through the center of Ibe tube. Tliese bubbles collect and ccmdense in 
the dome-shaped high-speed bleeds thereby eli7?^inatfng percolation t roubles . 

In another method, valves open to vent the bowl o r Tnaira discharge myzzle whezi 
the throttle i s closed. When an antipereolator vents ^le yRaiii nozzle, ca re 
must be taken that Ihe valve i s closed during throttle operation. Air entering 
through the antipercolator will cause lean mixtures, resulting in l o s s of power 
and economy. The antipercolator \ ^ v e s can be cg>en only when the ferotfle 
i s closed. 

Bowl vent valves a r e used on some m o d ^ s a s antlpeitiolators. The c a i b u r e -
to rs with this system a r e usually of the balanced-vent ^ p e and ftie bowl vent 
valve i s s imilar in operation to the nozzle ijpe ©f antipercolator. The only 
difference i s that instead of making Hie mixture leaner , ^ l i s system can make 
the mixture r i cher . Tlie balanced vent cannot work when #ie bowl i s vented 
directly to Ihe atmosphere by the w e n antipezt^olator valve. 

Main Meteriisg Systems 

The main metering system consists pr inci |^Hy of a nozzle, a main Jet, aini 
a i r bleeds. It i s closely related to ^e power system, which i s a means of 
enriching the mixture for power and acceleration. 

Main jet . The main Jet i s located in Ihe bottom €^ the bowl. A passage s iq^ ly-
ing the main nozzle usually supplies the low-speed Jet a l so . Wlien the main 
nozzle i s in operation, the idle Jet a i r bleeds become -part oi & e main meter ing 
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system. Main jets are stamped with numbers indicating tiieir s izes . For ex­
ample, a Jet marked 0.059 i s fifty-nine tiiousand&s of an inch in diameter. 
Jets in two or three s izes are available for most carburetors. 

I 

Main nozzles. Most main nozzles angle up from '^e bottom of ftie bowl and 
extend into ftie carburetor throat. These nozzles are surrounded by the secon­
dary (smallest) venturi. Li another type a j^assage or well connects to a 
'bridge" or crossover called a nozzle bar. The nozzle bar, also containing 
&e idle passage, discharges fuel at the center directly into the air stream. 
Hie nozzle bar contains the necessary air bleeds. Theoretically, this pro­
vides for a smoo&er transition from low-speed metering to main metering. 
Gasoline flows throu^ fbe bar at all engine speeds. 

Anofcer design of feis type has a nozzle which extends iq> and over to the center 
of the carburetor tiuroat, but does not extend to the other side. A "cluster, " 
containing a secondary venturi, nozzles, idle Jets, air bleeds, and pump dis­
charge passages and Jets, i s formed. 

Still another version, the concentric-bowl type, employs an inverted U passage^ 
discharging fuel below the bowl. The bowl i s in the center of the air stream 
or "ftrc^t." 

Power System 

The power system i s part of, and works with, tiie main metering system. The 
main objective of &e power system i s to enrich the mixture for acceleration 
and maximum power. A common method of doing this i s by a spring-loaded 
valve operated by a vacuum through a diaj^iragm or a piston and spring. 

1 
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-CARBURETOR CONSTRUCTION AND DESIGN 

CHANNa 
MAIN W B l 

TUBE 

PISTON 

MAIN WOl 

SECONDARY 
vemmi 

Rg. 10. A main metering system 
Fig. n . A power system 

In one early version of a power system, the pump discharge check valve was 
used as an "economizer"—actually a power valve. When the plunger reached 
the end of its stroke, the discharge valve was held open and additional fuel 
was discharged into the main stream through the pump discharge nozzle. 

In most of the power systems used today, a passage to the main well bypasses 
the main jet and supplies additional fuel to the main nozzle. 

Metering rods. The metering rod works in the main jet, changing the hole 
size to meet different engine demands. The metering rod is tapered, and as 
the size of the taper in the hole i s changed, the main jet supplies the required 
amount of fuel. 

Main metering rods are operated either mechanically or in combination with 
engine vacuum. During part-throttle operation, the metering rod is controlled 
by engine vacuum. When the throttle i s opened suddenly for acceleration and 
at high speeds, the vacuum drops. This causes the metering rod to rise and, 
in effect, to increase the metering jet hole s ize. On some models, in addition 
to the vacuum control, a mechanical means of operating the metering rod i s 
provided. The vacuum control is provided by a piston and a spring. The 
spring i s calibrated to operate with the vacuum piston to give the proper fuel-
air ratio for part-throttle operation. 

Adjustment of metering rods on earlier models was rather complicated. Al­
most every model had a different setting. The adjustments were quite similar 
mechanically, but different gauges were used for different models. This made 
servicing difficult unless the mechanic had the proper metering rod gauges. 
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CARBURETION-

On most carburetors in use today, the metering rod adjustment is done without 
gauges. In most cases , the rods are pushed down as far as the vacuum power 
piston or diaphragm allows, and the lip of the mechanical lever is set so it just 
touches the operating bar . Other adjustments may be necessary first , like 
throttle opening, but these a re usually explained in detail in most manuals. 

(i 

MAIN NOZZLE 
BOWL VENT TUBE 
CHOKE VALVE 
PUMP PISTON ASS'Y. 
LINK 
PUMP ARM 
PUMP JET CLUSTER 
OUTSIDE VENT 
PUMP OUTLET 
CHECK NEEDLE 
THROTTLE 
VALVE 

ANTt PERCOLATOR WELL VENTS 
IDLE WELL VENT 

IDLE TUBE 
LIP 

METERING ROD ARM 
VACUMETER ARM 

IDLE PASSAGE 
RESTRICTION 

IDLE AIR BLEEDS 
TUBE 

Fig. 12. A dual-type carburetor 

Other power systems. Most other power systems a re operated by vacuum 
only in conjunction with a piston and spring, or a diaphragm and spring. These 
work independently of the main jet . Under power conditions, the vacuum drops 
and the spring pushes a rod that opens a valve. The valve allows additional 
fuel to bypass the main jet and flow through the main nozzle. 

The piston (or diaphragm) and spring can be located either in the cover or 
main body. One model uses an "economizer" valve located below the bowl 
between the throttle body and the main body. Regardless of type or location, 
their function is the same. 

Vacuum operated power or economizer valves cannot be adjusted. The piston 
or diaphragm size is matched with the spring at the factory. The piston must 
work freely, and the spring should be replaced if it i s worn or has lost tension. d 
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-CARBURETOR CONSTRUCTION AND DESIGN 

Pump or Accelerating Systems 

The accelerating pump can be of the piston or diaphragm type. Both types em­
ploy an intake and a discharge check valve. Since a liquid is not compressible, 
a means of maintaining throttle flexibility must be provided. If the throttle 
linkage were connected solidly to the pump, the throttle could not be opened 
quickly. The speed would be controlled by how quickly the fuel could flow 
through the discharge jet restr ict ion. Some means must therefore be used to 
allow the throttle to move freely and independently of the pump. 

One method i s to use an inverted jup on the plunger or piston. Air i s trapped 
in the cup, and when the throttle is opened, the a i r i s suddenly compressed. 
The compressed a i r then pushes the fuel out of the discharge nozzle in a steady 
s t ream. The disadvantage of this system is that when the a i r in the cup is 
lost through leakage, the throttle becomes stiff because the pump now acts as 
a dashpot. 

, 

The most common method used i s to spring-load the plunger. When the throttle 
i s opened suddenly, the spring is compressed and operates the pump. This 
method is used with the diaphragm type of pump also. Another spring is used 
to re turn the plunger or diaphragm. 

Some pump plungers a re equipped with relief ball checks to prevent high 
p ressure from developing in the pump circuit when the engine i s not running. 
This prevents gasoline from being forced into the manifold and causing hard 

Fig. 13. A power system 

SPRING 

POWER 
VALVE 

blAPHRAGM 

VACUUM PASSAGE 

it Fig. 14. \ power enrichment system 
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CARBURETION-

starting when the engine is hot. In other words, the ball check acts as an 
antipercolator for the pump system and the pump intake valve. 

The piston of most pump plungers has a leather cup, but some have a syn­
thetic rubber cup. Leather has been used for many years and has given-little 
trouble. As long as the leather i s not allowed to dry out and harden, it will 
have a long, useful life. 

Diaphragm-type pumps have a synthetic rubber diaphragm with a piece of 
metal on each side of the rubber. The diaphragm assembly is riveted together 
in the center . One side forms the seat for the return spring and the other 
side the seat for the operating lever . 

Some pumps have two intake check valves; others have one. All have a dis­
charge check valve. Most intake valves are of the ball type, and discharge 
valves are of the needle or spring-loaded ball type. Some disc-type valves 
were used on ear l ier models. In some pumps, the plunger i s used as an in­
take valve. The fuel level i s higher than the top of the plunger at all t imes . 
When the plunger i s on the return stroke, vacuum created below the plunger 
allows fuel to pass by the cup and fill the space below. Ball discharge valves 
a re kept closed by a spring, and needle types are kept closed by their weight, 
or by a vent in the c ross passage. This i s necessary to prevent fuel from 
flowing because of the differential of p ressure between the pump well and 
the discharge nozzle. 

SHORT STROKE. 
LONG STROKE^ \ 

MEDIUM STROKE PUMP ARM 

PUMP CONNECTOR LINK 

PUMP CYLINDER 
BUSHINC, GASKET 

Fuel enters pump circuit through restricted opening in dia­
phragm housing (G) and is discharged through o pump jet in 
the carburetor wall (T) on the side of the secondary venturi. 

Fig. 15. A pump circuit 

PUMP STROKE OOUOt 

Fig. 16. A pump circuit 
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CARBURETOR CONSTRUCTION AND DESIGN 

WINTER 
MEDIUM. 

SUMMER 

As the accelerator pedal is depressed, the pump piston b forced 
downward by the pump spring. This forces the gasoline out of 
the cylinder, closes the inlet valve (S), opens the outlet valve 
(T), and discharges gasoline into the throat of the carburetor 
at point V. 

Fig. 17. An acceleration circuit 

The discharge nozzle discharges into the barrel just above the main venturi. 
Most discharge nozzles are removable for service. Two- and four-barrel 
carburetors have one pump and two discharge nozzles. The pump and dis­
charge nozzles are located only in the primary side of four-barrel carbure­
tors. The only adjustment is the stroke adjustment. Some carburetors have 
two or three holes on the throttle lever to connect to the plunger by a link. 
Since each hole gi\ <;s a different length pump stroke, the stroke for most 
economical operation can be selected. Other carburetors are provided with 
connecting link adjustment. The pump stroke i s adjusted to specifications by-
bending the connecting link. The length of the pump stroke has a definite 
effec t on gas mileage. An overlong pump stroke can decrease mileage con­
siderably. The accelerating pump is responsible in large part for the differ­
ence between city and highway driving mileage. The pump i s at the end of 
its stroke when tiie throttle i s opened for a speed of approximately 55 mph. 

Cheekvp 

1 

I 

Most carburetor changes in recent years have been in 
1 rather than in design. 1. 

When gasoline is forced up the nozzle and into the mani­
fold because of heat when the engine i s not running, the 
action is called 2 . 2. 
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Four-barrel and multiple carburetors use 3 idle 3. 
systems. 

Float lips are often clipped onto the needle in a float 
system in order that the needle will 4 properly. 4. 

On some carburetor models, the pump stroke i s adjusted 
by 5 the 6 7 . 5. 

6. 
7. 

The location of the bowl in relation to the 8 has a 8. 
decided effect on engine performance and 9 . 9. 

In all carburetors, some means must be used to allow the 

10 to move independently of the pump. 10. 

In some pumps the plunger i s used as a(n) 11 valve. 11. 

For best results, fuel level must be maintained 1/64" to 
1/32" 12 the 13 tip. 12. 

13. 
Antipercolator valves are 14 when the throttle i s closed 14. 
and 15 when the throttle i s open. 15, 
Needle and seat assemblies are supplied in 16 sets 16. 
and should not be 17 . 17. 

Two types of bowl vents are designed, called 18 and 18. 
19 . 19. 

Most power systems work by 20 . 20. 

The level of gasoline in the center of a(n) 21 bowl 21. 
remains constant regardless of carburetor angle. 

The metering rod in a carburetor i s 22 and the amount 22. 
of fuel delivered by the main jet i s determined by the 23. 

23 of the rod. 

Most main nozzles extend into the carburetor 24 or 24. 
are surroimded by the 25 venturi. 25. 

The advantages of a(n) 26 vent are lost when an opening 26. 
i s available to the atmosphere. 

Idle mixture is controlled in most cases by the size of 27. 
the 27 and its 28 29 . 28. 

29. 
The primary venturi i s usually cast as part of the 30 30. 
body. 

34 



fm^fff VFh'<?f3?/fmiii^^P9ME>a/swa^s>.41 * •j----i >>.*» " -̂ «>—^ --

-c ĵ?sc/M:m2' cohstmaiQM Mm omfGN 

When fiber blocks a r e installed under carbure tors , they 
act a s 31 against 32 . 

The balanced vent compensates to some degree tor 
33 34 restr ict ion. 

31. 

33. 

I 
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TOPIC 4-CHOKE SYSTEMS 

Assigitnteiif 1. Automotive Encyclopedia, pp. 22-1 to 22-5. 
2. Grouse, Automotive Mechanics, pp. 145-49. 

ffifroducfi^n 

A combustible fuel-air mixture richer than that needed for normal operation 
is essential in starting a cold engine. Nearly all carburetors are equipped 
with chokes to reduce the air supply and thus permit the mixture to become 
enriched. The chokes on some carburetors are operated manually, those on 
others by automatic control. The automatic chokes must be kept in good 
working condition and proper adjustment to secure proper mixture for start­
ing and running. 

One European make of carburetor has no choke, but i s equipped with a special 
jet that feeds extra gasoline into the mixture to secure enrichment. This jet, 
called the "starter jet ," i s sometimes equipped to be controlled manually, and 
sometimes to be controlled automatically. 

ftefofed ffiformofioii 

Automatic control of chokes i s accomplished by emplo3ring a mechanism that 
i s controlled by temperature. When the engine i s cold, the choke i s closed 
to enrich the fuel-air mixture; as the engine warms up, the choke opens. The 
conventional thermostatic spring and vacuum piston type of automatic choke is 
slowly being replaced by a system utilizing only the thermostatic spring, which 
both opens and closes the choke valve. Since no pistons are used in this new 
system, one of the major problems encountered in servicing the conventional 
type of automatic choke i s thus eliminated. 

Fast idle. The fast idle has a function much more important than just keeping 
a cold engine from stsilling. This function i s to provide the lubrication needed 
to secure efficient engine operation—minimum wear and maximum performance. 
When an engine i s left idle for any period of time the oil drains off the cylinder 
walls and piston rings. If the engine i s started and idled slowly, the amount 
of oil thrown off the crankshaft and connecting rods will not be sufficient to oil 
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-CHOKE SYSTEMS 

the cylinder walls adequately to prevent excessive piston ring wear and ring 
blowby. The idle speed should therefore be sufficiently great for sufficient 
oil to be thrown onto the cylinder walls to provide the required lubrication and 
ring sealing. The fast idle speed required for this purpose is approximately 
that of the engine when the car is traveling 25 mph. 

Many dr ivers pump the accelerator pedal several t imes before they attempt 
to s tar t the motor . In doing so they cause additional fuel to be thrown into 
the carburetor by the accelerator pump. This fuel i s not needed if the engine 
is equippet? with axi automatic control that is working properly. But if the 
control is not working properly they may get satisfactory starting and then be 
imable to understand why the motor stalls frequently until it is v/armed up. 
When a customer repor ts that the engine in his car s ta r t s well, but then stalls 
and must be restar ted several t imes, a mechanic should inquire whether the 
customer pumps the gas pedal before he s tar t s the motor . If this i s the case, 
the mechanic then has reason to believe that the automatic choke needs to 
be serviced. 

Fig. 18. A climate control circuit 

Cfiecfeiip 

Choking devices a re used to provide a(n) 1 mixture 
for starting and a somewhat 2 mixture for 3 

Chokes a r e either 4 or 5 in operation. 

1. 
2. 
3. 
4. 
5. 



CARBURETION-

The thermostatic spring depends on engine 
expansion. 

On the Car te r climate control, the spring _ 
and the 8 piston 9 the choke. 

for 

the choke 

Heat is obtained from the exhaust 10 to operate 
11 springs. 

The Sis son choke employs a(n) 12 to close the choke 
and a(n) 13 14 to open it. 

Some choke valves are set off- 15 to allow air 
velocity to open the choke 16 . 

The fast idle i s to keep the engine from 17 and to 
lubricate the 18 19 . 

The thermostatic spring is made up of two metals with 
different 20 ra tes . 

6. 

7. 
8. 
9. 

10. 
11 . 

12. 
13. 
14. 
15. 
16. 

17. 
18. 
19. 

20. 

u 

The same resul t as choking can be achieved by adding 
more 21 instead of restr ict ing the 22 . 21 

C)\ 
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TOPIC 5-AIR FILTERS AND CLEANEITS 

Assignment 
1. Automotive Encyclopedia, pp . 24-1 to 24-3 . 
2. Grouse, Automotive Mech^^iyjcs, pp. 132, 334-35, 

Introduction 

The proper functioning of a caiijuretor requires that ^ e a i r cleaner must be 
clean, so that the a i r intake of the carbure tor i s suiScieiit to permit &e premier 
fuel mixture. Therefore, when a carburetor i s serviced, the a i r fi l ter o r 
cleaner should always be examined and cleaned o r replaced, depeiMiing i^jon 
i ts lype and i t s condition. 

The a i r cleaner on a carburetor ac ts a s the "nostrils '" of & e gasoliaie engine-
It fil ters every bit of a i r that enters the carburetor , k e y i n g oat dust, l int , 
soot, and other foreign par t ic les . A dirly iiMeT element r e s t r i c t s the flow of 
a i r to the carburetor and this in turn canses Ihe ei^ine to run poorly. Ftar&er-
more, res t r ic ted a i r flow into an externally vented carbure tor causes Ihe a i r -
fuel mixture to be even r icher , which reduces tlie engine's efficiency. However, 
a clean a i r filter will not reduce engine efficiency because Hie carbure tor has 
been calibrated with the cleaner installed. Cfe all factory-equipped a i r c leaner 
installations, the added restr ic t ion of the a i r cleaner i s c^ompensated for in &e 
carburetor je t s so Ihat the maximum perfoxmaTice i s maintained. 

Because the a i r cleaner works during every mile limt a ca r , truck, o r t r ac to r 
i s driven, an accumulation of some dir t i s e:^ected in normal u s e and i s com­
pensated for in i t s design and that c^ ihe carburetor . 

Related titformalion 

Fuel economy. Air c leaners a r e designed wiH: a ?f̂ î TiTffi??iTr̂  of a i r resis tance. 
and they can safely be used on a i ^ 3ar for whic^ they a r e recommended bj 
manufacturer without r i sk of impairing gasoline ecoiMjn:^ o r engiine perform­
ance. I t i s t rue that removing a res t r ic ted cleaner o r a portion c^ i t will in­
crease the mileage, but this increase in mileage i s oiitained cHily a t a sacrif ice 
of other performance character is t ics , such a s acceleration and power, and 
ca r r i e s with i t the danger of increased engine wear . Inc reas i i^ very low 
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gasoline mileage by removing a part (or all) of fee air cleaner i s a dangerous 
practice^ since it can damage an engine, l l i e same increase in mileage could 
prdbably be obtained wife fee air cleaner installed correctly if fee carburetor 
and engine were in good condition and properly adjusted. The gasoline mile­
age will be correct for a particular car when fee air cleaner specified for that 
carburetor and engine i s used. 

If still greater fuel economy i s desired^ fee solution i s not to be found in fee 
removal of engine safety devices, such as air cleaners. The correct approach 
i s to make fee necessary adjustment in air-liiel ratio and reduction in fee s ize 
of carburetor jets . This will improve gasoline economy wifeout endangering 
performance of fee engine. 

Qil-tefe air cleaners. Some impairment of fee function of an oil-bafe type 
air cleaner can be caused hj a t o o - h i ^ oil level. A h i ^ oil level in an oil-
bafe air cleaner may be due to servicing wife too much oil or to fee presence 
of water that could enter when fee car i s w a ^ e d . Too high an oil level may 
cause eifeer pull-over or splash-over. Of feese two conditions, pull-over i s 
probably fee most (^ngerous, since it can result in gunmung of fee carburetor 
and also pulling of road dirt, mixed wife fee oil, into fee carburetor. Danger 
of pull-over in warm climates can be minimized by fee use of SAE 50 oil in 
fee oil reservoir. Splash-over results in decreased cleaner efficiency due to 
loss of reservoir oil . 

Air restriction can be caused by an overfQled oil reservoir in oil-bafe types of 
cleaners; by a dirly or inadequately cleaned mesh element; by a jarred part in 
fee cleaner; or by a dent in fee original shape which restricts fee passage of 
air. Any air restnction lowers gasoline mileage. 

QH-wetted air cleaners. The filter unit in an ofl-wetted type air cleaner feat 
i s not serviced regularly may dry out. This drying can result in a loosening 
of fee accumulated dirt tiiat was originally trapped in fee dement, ^i^iich can 
be sucked into fee carburetor and engine. 

Air leakage. Any air cleaner feat stays unusually dean between servicing times 
^iauLd be examined feorou^dy for air leakage. Air leakage might occur at fee 
air deaner neck or at fee deaner cover, as a result of a bent or warped con­
dition, or possibly a broken or dried-up cover gasket. 

Crankcase ventilation air deaners . The inlet to fee crankcase i s protected by 
a somewhat smaller, but equally important, air deaner . Its purpose i s to 
remove dirt part ides from air entering fee crankcase. Crankcase ventilation 
air deaners are siqiplied in two general types—oil-wetted mesh and oil bafe. 

The location of crankcase ventilation air deaners varies on different makes of 
vefaides: some are placed on fee oil filler tube; some on fee tappet cover plate; 
and ofcers on fee overiiead valve cover plate. 

Service of crankcase breafeer air deaners i s performed in fee same manner 
as service of carburetor air deaners . The filter mesh (fee more conmion 

I ) 
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Fig. 19. Crankcase breother type filter 

type) must be washed out in cleaning fluid, dried, and reoiled. In oil-bath 
types, the oil must be renewed and the mesh element washed out. 

Checkup 

The purpose of the a i r cleaner i s to reduce the amount of 
1 and 2 . 1. 

2, 
The a i r cleaner also acts a s a(n) 3 a r r e s t o r . 3. 

On the oil-bath type, the dirt i s trapped in the oil because 
of the 4 of the 5 flow. 4. 

5. 
A highly efficient a i r cleaner i s the 6 element type. 6. 

One of the least efficient types of a i r cleaner i s the 
7 8 type. 7. 

8. 
The oil-bath type cleaner normally uses a(n) SAE 9 9. 
oil, but a warm climate calls for SAE 10 oil. 10. 

Small a i r cleaners a re used on 11 ventilation sys tems. 11 . 

As much as 12 of a i r passes through an a i r cleaner 12. 
every thousand mi les . 
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TOIPiC 6-SUPERCHARGERS 

Assignment Automotive Encyclopedia, pp. 9-4 and 26-6 to 26-9. 

fnfrocfucfiofi 

Superchargers a r e not used to any great extent on American passenger c a r s . 
There a re several reasons for this, mainly the high initial purchase cost and 
the inefficiency with which they operate at low speeds. They a r e , however, 
used on some c a r s , and this makes it necessary for a mechanic to understand 
how superchargers function and to learn how to service them. 

Checkup 

Superchargers increase overall 1 

Rootes-type blowers run at 2 to 3 t imes engine 
speed. 

On a diesel engine only 4 i s blown into the cylinders. 

The increase in horsepower of a supercharged engine i s 
not proportional to the 5 consumed. 

The turbo-charger has the advantage of using 6_ 
for i ts source of power. 

The supercharger is needed for 8 speed driving but 
not for 9 speed driving. 

Superchargers a re used extensively on 10 ca r s , and 
to a limited extent on 11 ca r s and t rucks . 

There are two general types of superchargers : the 
12 type and the 13 type. 

1. 

2. 
3. 

5. 

6. 
7. 

8. 
9. 

10. 
11 . 

12. 
13. 

Ô  

o: 
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')\ 
\ I 

i 

A centrifugal type supercharger can easily attain a 
speed of 14 . 

Superchargers can be installed either between the 15 
and the 16 or at the 17 18 of the carburetor . 

14, 

15. 
16. 
17. 
18. 
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CRANKCASE VENTS 
AND MANIFOLDS 

TOPIC 1-CRANKCASE SMOG DEVICES 

Assignment 
1. Grouse, Automotive Mechanics, pp. 185-86. 
2. Handbook for Installation and Inspection Stations: 

Motor Vehicle Pollution Control (Crankcase Devices), 
California Highway Patrol, pp. 1-36. 

ffifroffucffon 

Crankcase smog devices have been used on commercial and military vehicles 
for 25 years or more. Also, enclosed engines, such as those used for bus 

/" ^ air conditioning as early as 1940, are installed in baggage compartments; and 
—̂  the crankcases of these engines are ventilated through crankcase smog control 

devices to prevent objectional odors from seeping into the passenger compart­
ments and to remove water vapors from cold-running engines. 

All new cars sold in California must be equipped with crankcase smog control 
devices. In addition, California law makes it mandatory that such devices be 
installed on other American-made cars manufactured since 1955 and which 
are registered in areas organized as pollution control districts. This extended 
use of crankcase smog control devices has presented many new problems and 
it is increasingly important for every mechanic to know how these devices 
function, how to install and service them, and how they relate to other engine 
units. 

Refotecf fnformoffon 

Crankcase smog control systems are actually closed crankcase ventilation s y s ­
tems. In these systems the road draft tube on the crankcase is sealed shut or 
eliminated^ and a tube is installed through which the gas vapors are drawn 
from the crankcase into the intake manifold, either directly or indirectly 
through the carburetor or air cleaner. Fromi the intake manifold, the vapors 
go into the cylinders, where they are burned and many of the objectionable 
hydrocarbons thus eliminated. These closed crsmkcase systems are called 
"smog control devices, " for their function is to reduce smog-producing elements, 

Types of devices. The type of device connected below the carburetor has a 
\__J spring-loaded valve with a metered hole that controls the air flow. When the 
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ANKCASE VENTILAT.ON AND MANIFOLDING-

vacuum is high (idling), the valve is seated, allowing air to enter through the ^ ^| 
metered hole only; but as engine speed increases, the valve is lifted off its 
seat and air passes around the valve as well as through the metered hole. 

Another type is conne'^ted to both the intake manifold and the air cleaner through 
a diaphragm valve. At idle and low engine speed, the air passes through the 
valve body by means of a small tube connected below the c "buretor. At speeds 
above idle, the valve is opened, and air flows through to the air c leaner . 

The simplest type of all consists of a hose leading from the crankcase to the 
clean air side of the air cleaner, thus avoiding clogging the air c leaner . This 
is quite similar to devices sold to take care of excessive blowby of fumes 
caused by worn or stuck r ings . Neither of these devices operates through a 
valve. 

Deposits. All the^ . smog control devices have one fault in common, though 
each may have different effects on engine operation: crankcase vapors contain 
fum.es that leave deposits along paths they t ravel and therefore carbon accu­
mulation occuis inside the hoses, valves, connections, and tubes. As this 
accumulation builds, the efficiency is reduced, and since the devices are 
calibrated to work with the carburetor, the function of the carburetor is 
disturbed to a point where rough engine Idling, misfiring, loss of power at all 
speeds, or blowing of oil from the breather cap and seals resu l t s . 

If the devices are connected through the air filter, the vapor from the crankcase 
will soon clog the carburetor air cleaner filter element. If the devices a re ,^ 
connected to the carburetor below the air cleaner, the vapor will be pulled \^ \ 
directly through the carburetor throat . Clogging of the air filter is thus 
avoided, but "dirty" a i r is drawn through the air bleeds "ad clogs them. 
Detergents and other cleaning agents in most modern gasolines keep fuel passages 
relatively clean, but there is no means of preventing buildup in the a i r bleeds, 
which can have a detrimental effect on gasoline economy. For example, in a 
0. 010-inch air bleed hole with a 0. 002-inch deposit, the a i r flow will be reduced 
to less than half. The carburetor must be cleaned frequently to keep the air 
bleeds open. 

Failure of a smog control device to function has the same effect as a plugged 
road draft tube--excessive crankcase p ressures are built up and oil is thrown 
out the breather cap, past the rea r main seal, and through any other openings. 
Care must therefore be taken to make sure that smog control devices are ex­
amined at regular intervals and given the service required. Factory recom­
mendations should be followed in servicing those on new engines; those on older 
engines--especially those wit'i excessive blowby--should be serviced at r e l a ­
tively short intervals . Cars used for slow or intermittent driving tend to 
accumulate more engine carbon than those driven at high speed for prolonged 
periods. The smog control devices on cars that are used for slow or in ter ­
mittent driving will therefore plug up faster than those on cars driven fast for 
prolonged periods and must therefore be serviced at shorter intervals . The 
intervals may vary from 6,000 to 12,000 miles, with servicing of the devices 
ranging from cleaning to complete replacement. 
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-CRANKCASE SMOG DEVICES 

Checkup 

Crankcase venti lat ing s y s t e m s a r e designed to r emove 
1 and 2 v a p o r s . 1, 

2 . 
Posi t ive c rankcase venti lat ion has been in use for 
m o r e than 3 3 . 

The wors t p rob lem of smog control devices is 4 4 . 
accumulat ion and 5 5 . 

Crankcase vapors can be d rawn into *he engine 6 6. 
or 7 the c a r b u r e t o r o r 8 ways . 7 . 

~~ 8. 
Stopped-up smog control dev ices can cause 9 to be 9 . 
thrown out of the 10 cap because of excess ive 10. 
c r ankcase 11 . 11 , 

In one type of valve, a i r goes through the cen le r of the 
valve at 12 speeds and around and through the valve 12. 
at 13 s p e e d s . 13. 

An a i r bleed can be r e s t r i c t e d m o r e than 14 by 14. 
15 depos i t s . 15. 

( ) Engine damage can resu l t f rom a(n) 16 or inoperat ive 16. 
^̂ "̂  c r ankcase ventilation s y s t e m . 

A l icense to opera te an official smog control device 
instal la t ion and inspection s tat ion will be issued only to 
s tat ions mee t ing 17 18 . 17. 

18. 
Many c rankcase devices designed to control blowby gases 19. 
have been cert i f ied by the Motor Vehicle 19 20 20. 

21 . 2 1 . 

One of the bas ic c h a r a c t e r i s t i c s of the t u b e - t o - a i r 
c leaner type device i s that it tends to 22 the a i r - 22. 
fuel m i x t u r e . 

Combination sys t ems that use a fixed orif ice to control 
the flow to the intake manifold can provide 23 23 . 
emiss ion control under 24 engine s p e e d s . 24. 

In o r d e r for the road draft tube to work effectively, the 
vehicle mus t be t rave l ing at a speed of 25 o r b e t t e r . 25 . 

Any indication of a faulty engine, or an engine that tends 
to ruii rough, should be called t o the attention of the ca r 
owner 26 a smog cont ro l device is ins ta l led . 26. 
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TOPIC 2-ENGINE MAf^lPOLIIS 

_ . _^e^ I »̂ Aatoinotive Sncyclopedia, pp„ 23-1 to 23-6= 
ASSignsn^ss? I 2. Croiiier~S5tGmGtive Mechanics, pp. SO, 149-52, 

Introduction 

The intake manifold conducts the air-fuel mixture from the carburetor to the 
cylinders, and the exhaust niaiiifold. usually made of a gray cast iron alloy, 
conducts the burned gases froin the cylinders to the exhaust pips^ The exhaust 
manifold is internally streasnlined to prevent the build-up of back p re s su re , 
for such pressure impairs cylinder seaveaging. The exhaust manifold must 
be large enough to permit rapid e ^ a n s i o n of the gases discharged into it from 
the cylinder and to perifiit rapid discharge of the gases into the exhaust pipe 
before excessive heat or p re s su re can build. This i s also one of the provisions 
made to secure quiet motor operation. 

The manifolds seldon. 2ause trouble, hut the mechanic should know why they 
are designed as they a re and be prepared to identify sud correct any conditions 
t^^at may cause them to function improperly^ 

Checkup 
Because of 1 tempera tures and 2 from the 
exhaust, the manifold heat valve shaft is mounted on 

3 steel bushings. 

Intake manifolds serving dual carburetors a re designed 
so a(n) 4 number of cylinders i s supplied hy each 
carburetor 5 , as required by the firing order . 

It is important that a minimum of heat reaches the c a r ­
buretor to avoid 6 7 and 8 . 

A groove is cut in the 9 of the carburetor where it 
is 10 to the msjiifold to equalize 11 in sections of 
the 12 manifold. 
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1 . 
2. 

4 . 
5. 

6. 
7 . 
8. 
9 . 

10. 
1 1 , 
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-ENGINE MANiFQlDS 

i r ? t' The usual arrangement of manifold par ts is to '" IS 
as many as possible „ 

One of the important factors affecting distribution is 
that the heavy particles of the 14 15 have grea ter 

18 _ ihan the lighter par t ic les . 

The difficulty in. designing intake xnaaifolds is to provide 
each cylinder v/ith the same 1? and 18 of fuel. 

13. 

as 

14. 
15, 
16. 

17, 
18, 

aBJHir 

I 
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un lASIC ICITY 

TOPIC l-^HMUm OF iLECiyilCilY 

AssEQSimeg^ 

1. Automotive Encyclopedia, pp. 30-1 to 30-5. 
2. Fundamentals of Electricity and Magnetism (Sec­

tion A Delco-Remy Training Chart Manual), 
pp. 1-5 and 22- 23. 

fnfroflucflon 

The basic principles of magnetism, electricity, and electronics must be under­
stood before anyone can understand the functioning of automotive electrical 
equipment and systems. The increased use of a-c generators (alternators) 
and various transistorized units in the d-c systems—with every promise of 
many further developments along the same l ines- -makes it apparent that a 
mechanic must not only know electrical circuits , but that he must be con­
tinually studying to learn about the new improvements introduced and how 
they a re serviced. 

The molecular structure of matter , the n akeup of atoms, the phenomena of 
magnetism, and the movement of electrons through solids a re all subjects 
directly related to the study of harnessing electricity for useful work. In this 
study, the electron theory is of pr ime importance. The movement of electrons 
makes current flow possible, and current flow i s electricity in motion--elec­
tricity at work. Electron flow is from negative to positive, which is directly 
opposite to an idea arbi t rar i ly adopted over a century ago, called the current 
theory^ which held that current flow v/as from positive to negative. Electr ic 
current i s electron flow, free electrons moving along a given path, always 
from a negative source to a positive terminal . 

C^aars 

The accepted theory is that electricity is a flow of 1̂  

Electric current i s causea by the 2 of electrons from 
one 3 to 4 . 

1. 

2. 
3. 
4. 
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BASIC ELECTRICITY-

Similarly electrified bodies 5 each other, while 5. 
oppositely electrified bodies 6 each other. 6. 

7. 
Ohms law i s expressed by the formula 7 over 8 8. 

One ohm i s the amount of 9 needed to limit the cur- 9. 
rent ra te to one 10 when a p ressure of one 11 is 10. 
applied „ 11. 

Two basic circuits a re the 12 and the 13 . 12. 
13. 

For electricity to flow, a circuit must be 14 . 14. 

A good conductor is a material containing a substantial 
number of 15 electrons. 15. 

To create a flow of electrons through a circuit, it i s 

necessary to have an electrical 16 . 16. 

The unit used to measure electrical power is the 17 . 17. 

In a se r ies circuit the total resistance is the 18 of 18. 
the 19 res is tances . 19. 
The decrease in voltage as current passes through a 
res i s tor is known as the 20 21 . 20. 

21 . 
Visualizing the existence of open spaces in ?J1 mater ia ls 
helps in understanding 22 flow in seemingly 23 22. 
mater ia l . ' 23. 

The electrical unit for measuring work is called the 
24 . 24. 
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TOPIC 2-MAGNETS AND MA^^iETlSM 

Assignment 
1. Automotive Encycl<^>edia, i ^ . 30-5 to 30-10. 
2 . Fiindan^entals <2f Electr ici ty sisd Maifffietism, (Sec­

tion A Deico-Heniy Training Chart Bflamial}, i5>. 6-21. 

Introduetion 

Magnetism i s used to opez^te many electr ical units of an sntomobile 
circuits^ ignition components^ and start ing motors al l work on magnetic 
ciples . The mechanic who understands these pr i iK^^es and knows 
ploy them has l i t t le trouble in locating impr<g>er fum^lioiiing in as^ of 
o r in servicing them. 

io em-
Ihese >mits 

When studying this subject i t will be found that r ^ e r e n c e i s made to boHi the 
right and left hand rule of determining the dfreclicHi a£ cnrrenf Haw, To avoid 
confusion between these two ruLes^ i t should be k ^ i t in J¥iivd ^ la t the r i ^ i t hand 
rule i s based on the current theory; that i s , Hmt cur ren t t rave ls froan positive 
to negative. The left hand rule i s based on & e electron IheoEy; fiiat i s , e lec ­
t rons travel from negative to positive (see Tcqnc D-lK Bo#i r ides wHl p r o v i ^ 
the same answer if properly applied. Some authors u se fee word cur ren t to 
mean electron flow; however, whenever the word cur ren l i s u^sd, i t i s ng^ally 
referr ing to the current thisory. Electron flow i s usually described a s such. 

L. 

Checkup 

Like poles 1 and unlike poles 2 each other . 

Soft iron loses nearly all of i t s 3 4 when 
it i s removed from the magnetic 5 

There i s always a magnetic ;field around a camSuctor 
carrying an electr ic 6 . 

The right hand rule i s used with the ^ theory, airf 
the left hand rule i s used with the 8 Si^>ry. 

1« 
2. 
3. 
4. 
5. 

6. 

7. 
a. 
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BASC BJECTRICnY-

The right hand rule i s used to determine the 
coils . 

9 of 9. 

A solenoid i s an 10 core na; 10. 

The strength of a magnetic field surrounding a wire i s 
in direct 11 to ^ e number of 12 and the strengtti 
of ihe 13 . 

The strength of a niagnet i s often discussed in t e r m s 
of 14 tu rns . 

11 . 
12. 
13. 

14. 

The kind of i ron used in the core of electromagnets 
and the 15 of l ines of force created have a pronounced 
effect on the total 16 17 obtained. 

when the only fuiM^tion of a solenoid i s the closing of 
switch controls , i t i s called a(n) 18 switch. 

The force of attraction of a magnet i s inversely propor­
tional to the 19 of the 20 f romthe magnet. 

15. 
16. 
17. 

18. 

19. 
20. 
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TOPIC 3-CIRCUITS, SYMBOLS, AND CONDUCTORS 

Assignmeiti 

1. Automotive Encyclopedia, pp. 36-4 to 36-10 and 
36-25. 

2. Fundamentals of Electricity and Magnetism (Sec­
tion A, Delco-Remy Training Chart Manual), p . 22, 

ffifrocfuefiofi 

The mechanic must be qualified to replace original wiring or to install new 
wiring for added accessor ies . In many instances to do the work he must 
read the manufacturer 's drawing or blueprint, a skill that requires in terpre­
tation of the symbols used and knowledge of electrical circuits and conductors. 

Checkup 

A circuit i s a(n) 1 path for the 2 of electricity. 

If the wire i s too small in diameter, the res is tance will 
be too 3 for proper operation of the par t icular 
electrical unit. 

1. 
2. 

3. 

Circuit 4 and fuses protect the circuit from 5_ _ 
cases of 6 and 7 

High tension cable should be designed to withstand the 

m 

effects of 
13 . 

8 10 11 1 2 , and 

A circuit which offers only one path for electricity to 
follow is called a(n) 14 15 . 

A circuit which offers more than one path for electricity 
to follow is considered a(n) 16 17 . 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 
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BASIC ELECTRIOTY-

A circuit that comprises both single and multiple paxhs 
for current flow is called a 18 - 19 20 . 18, 

19. 
20. 

Resistor ignition cable i s made up of 21 and 22 21. 
thread, treated with 23 . 22, 

23. 
When a five-foot piece of 14-gauge wire, carrying a 
75 cp lamp load, is lengthened to 15 feet, the circular 
mil area of the new conductor needs to be more than 

24 the original. 24. 

(I 
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BATTERIES 

TOPIC 1-BATTERY CONSTRUCTION 

Assignment 

1. Automotive Encyclopedia, pp. 36-13 to 36-16. 
2. Grouse, Automotive Mechanics, pp. 200-04. 
3 . Storage Batteries (Section B, Delco-Remy Training 

Chart Manual), pp. 1-7. 

Introduction 

One main function of the battery is to supply current for the operation of the 
s ta r te r and the ignition system to get the engine running. The resulting loss 
of charge is compensated for by the generator, which recharges the battery 
during engine operation. Another function of the battery is to supply current 
to the other electrical circuits during the periods when the generator is not 
charging. To understand why the battery functions as it does, the mechanic 
must be familiar with its construction. 

Checkup 

Wooden sheets, 1 2 matted into sheets , and 
porous 3 sheets a re used as separator mater ia l 
in bat ter ies . 

Negative plate groups normally contain 4̂  
5 than the corresponding 6 groups. 

more 

Charged negative plates contain 7_ 
8 in color. 

lead which is 

Charged positive plates contain 9 10 , which has 
a 11 color. 

The electrolyte for lead acid batteries is made up of 
12 and 13 14 . 

1. 
2. 
3 . 

4. 
5. 
6. 
7. 
8. 

9. 
10. 
11. 

12. 
13. 
14. 
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BATTERIES-

Cells are connected in 15 to obtain the battery 15. 
16 desired. 16. 

The basic reason for adopting 12-voit electrical systems 
for passenger cars was to improve 17 performance 17. 
and provide greater 18 19 on high-compress ion 18. 
eight-cylinder engines. 19. 

The lead acid storage battery is a(n) 20 device for 20. 
converting 21 energy to 22 energy. 21, 

Battery cases are usually made of hard 23 or 23. 
24 composition. 24. 

The greater the number of plates, or plate 25 , 25. 
the grea ter the 26 of the cell . 26. 

58 



TOPIC 2-PRINCIPLES OF BATTERY OPERATION 

Assignment 

1, Automotive Encyclopedia, pp. 36-16 to 36-19. 
2, Grouse, Automotive Mechanics, p . 204. 
3, Storage Batteries (Section B, Delco-Remy Training 

Chart Manual), pp. 8-13. 

Introduction 

Once the apprentice mechanic has studied the various components of a battery, 
he should learn the function of each component and how it contributes to the 
function of the battery as a whole. 

Checkup 
Cell voltage depends pr imari ly upon the 1 between 
plate 2 . 

While a battery is discharging, the 3 acid is used 
up and replaced by 4 

The sulfate radical 5 with the lead at both 6 
to form lead 7 

Water in the battery is used up when 8 occurs . 

1. 
2. 

3 . 
4 . 

5. 
6. 
7. 
8. 

A fully charged battery is not likely to freeze because 
the amount of 9 in the electrolyte is at a minimum. 9, 

Charging drives the 10 out of the 11 . 10, 
11. 

After the battery is quick-charged, the 12 13 12. 
reading may be erroneously low because of the Ti" 13. 
in the electrolyte. 14. 

The percent of sulfuric acid remaining in the 15 15. 
determines approximately how much 16 is available. 16. 
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BATTERIES-

To compensate for the effect of temperature on a specific 
gravity reading, 17 gravity points niust be 18 to 
the gravity reading for every 19 of electrolyte t em­
perature above 20 F . 

Separators are damaged by 21 . 

Any 22 in the water detrimentally affect the life 
and performance of a battery. 

17. 
18. 
19. 
20. 
21 . 

22. 

!i 
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TOPIC 3-BATTERY SERVICE 

Assignment 

1. Automotive Encyclopedia, pp. 36-19 to 36-26. 
2. Grouse, Automotive Mechanics, pp. 356-62. 
3. Storage BatterJjS (Section B, Delco-Remy Training 

Chart Manual), pp. 14-20. 

fnfrocf̂ 'Cffon 

After the mechanic learns how a battery is made and how it functions, his next 
step is to learn how to determine its condition, and service it when required. 
The exterior condition of a battery can be checked by visual inspection, but 
the interior condition can be checked only by the use of proper testing equipment. 

Checkup 

The usual methods used in converting alternating to 
direct current are 1 - 2 , 3 4 rect if iers , 
and 5 - 6 rect i f iers . 

High charging rates can be used, providing the temperature 
of the electrolyte does n'^t exceed 7 F and charging 
does not cause excessive 8 and loss of electrolyte. 

Behavior during charge can indicate many important 
9 of a storage battery. 

Batteries are tested to determine the 10 condition of 
the electrolyte and the 11 , or ability to deliver 12 . 

The light load test , claimed to be simpler and more 
conclusive than the hydrometer test , is accomplished 
with a(n) 13 . 

1. 
2. 
3 . 
4. 
5. 
6. 

7. 
8. 

9. 

10. 
11. 
12. 

13. 
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BATTERIES-

When water is added, the battery should be operatea for 
a sufficient time to thoroughly 14 the water with the 14. 
electrolyte 15 a sample is taken with a hydrometer. 15. 

The voltage regulator protects the battery from serious 
overcharging and 16 . 16. 

Any condition in a battery which affev^ts its voltage will 
cause a serious deviation from normal 17 17. 
character is t ics . 

Some batteries used in hot climates have a specific 
gravity of 18 when full> charged. 18. 

It is always advisable to use 19 or other water that is 19. 
relatively free from 20 when filling a battery. 20. 

Battery 21 and terminals should be tested for 21. 
voltage 22 . 22. 

The gases that form in the battery during charging 
are very 23 . 23. 

With a high rate charger, bat ter ies can be charged 
in approximately 24 . 24. 

The electrical potential of a battery while idle is 
commonly called the 25 26 voltage. 25. 

26. 
A battery subjected to severe 27 will soon be ruined. 27. 

Visual inspection of the battery will disclose 28 28. 
damage to the case or cell covers . 

Sulfuric acid is very 29 and will destroy most things 29. 
with which it comes in contact. 

The basic instruments required for battery testing are 30. 
the 30 , 31 , and 32 . 31 . 

Specific gravity readings should be used cautiously 
unless the 33 fully-charged specific gravity of the 33. 
battery is known. 

During battery quick-charging the 34 of the electrolyte 34. 
should be checked and the charging stopped if the 
electrolyte becomes 35 . 35. 

Acid must always be poured 36 into the battery water. 36. 

Insufficient watering can cause permanent changes in 
battery 37 . 37. 
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-BATTERY SERVICE 

When more complete battery testing is contemplated, 
^^^ ^^ ^̂ ^® 39 tes ter may be added. 

Continued operation in either hot or cold climates 
usually requires a tailored adjustment of the 40 . 

38. 
39. 

40. 
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unit AUTOMOTIVE 
LIGHTING SYSTEMS 

TOPIC 1 -L IGHTING SYSTEM DEVELOPMENT 

Assignment Optics and Wheels, General Motors, pp. 3-31. 

( ) 

Introduction 

The science of optics, which deals with the nature and proper t ies of light, has 
made a great contribution to the continuous development of the automobile, 
making it not only more dependable,but safer. A study of the developments 
in optics and light will show how this knowledge has been applied to the night-
driving problem* The modern heaulight system was developed cooperatively 
by the automotive industry, lamp manufacturers, safety groups, and state 
motor vehicle agencies. 

Checkup 

Until recent t imes the source of all light, other than that 
from the sun, was 1 

Since 1929 all bulbs have been made so accurately that 
the 2 i s at the focus when the bulb is put into the 
socket. 

The intensity of light var ies 3 with the 4 of 
the distance. 

A triangular- shaped wedge of glass is called a(n) 5 

Flutes and p r i sms are used to 6 the light beam. 

Only a portion of the night-lighting problem can be 
solved by 7 on the car . 

Tail lights have a section that will 8 the light from 
the 9 of an overtaking car . 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
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AUTOMOTIVE LIGHTING SYSTEMS-

, I 

The sealed reflector maintains lighting 10 as the 
car grows older. 

10. 

r I 

The first horse less carr iage either had no lights at 
all or adapted 11 12 from horse-drawn 
car r iages . 

The standard of measurement for light is the 13 . 

Fog droplets act as many- sided 14 which reflect 
the light back in 15 direction. 

11. 
12. 

13. 

14. 
15. 

The first filaments used in electric lights were 16 
and easily broken, making them 17 for automotive 
use . 

16. 
17. 

Acetylene was easily 18 for vehicle 19 . 

One of the f i rs t laws of light i s that it t ravels in a(n) 
20 21 . 

18. 
19. 
20. 
21 . 

Reflectors can increase the light from a low candle-
power filament by as much as 22 t imes . 22. 

The s ta r te r requires a battery and generator, thus 
making the 23 24 system possible. 23. 

24. 

66 



TOPIC 2-ALIGNMENT AND TROUBLESHOOTING 

Assignment Automotive Encyclopedia, pp. 36-1 to 36-6. 

Introduction 

No mat ter how well the mechanic has mastered the theory of automotive light­
ing and individual lighting systems, the real test of his knowledge will be in 
his ability to locate and correc t any electrical difficulties that he encounters 
in those lighting sys tems. 

Checkup 

A circuit breaker is designed to 1 and 2 a 
circuit when a short circuit occurs . 

Light 3 a r e used to reduce voltage loss . 

The "second wire" i s the 4 of the car body and 
5 . 

Sealed beam head lamps do not need to be 6 

A voltage drop test made between the 7 and each 
individual lamp will pinpoint excessive 8 

Short life or frequent burning out of headlamps resul ts 
from excessive 9 

Voltage loss (or drop) can be minimized by using a 
wire of sufficient 10 to ca r ry the current 11 . 

The wiring in lighting circuits should be inspected 
periodically for 12 and 13 connections, and 

14 insulation. 

1. 
2. 

3. 

4. 
5. 

6. 

7. 
8. 

9. 

10. 
11. 

12. 
13. 
14. 
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AUTOMOTIVE LIGHTING SYSTEMS-

Dim lights in older c a r s a re often traced to poor 
connections to the 15 or 16 . 15. 

16. 

Draw a simple automobile wiring system, naming various lights and switches. 
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TOPIC 3-LEGAL REQUIREMENTS FOR LIGHTING 

Assignment Vehicle Code, State of California, 1965, pp. 294-318. 

Introduction 

The mechanic must be prepared to maintain and repai r original lighting equip­
ment and to install new lighting equipment on vehicles if necessary. He also 
must know the legal requirements pertaining to righting for motor vehicles. 
These requirements a re not the same for every state, but at present an elec­
trical lighting code f'^v motor-driven vehicles that operate on the highways 
is being developed that will be recommended for adoption as a nationwide 
code. 

Checkup 

Headlights a re required to be on when there is not suf­
ficient light to render clearly discernible any person 
or vehicle at a distance of 1 

No spotlight shall be equipped with any lamp source 
exceeding 2 watts. 2. 

Fog lamps should be mounted at a height of not l e s s than 
3 nor more than 4 from the road. 3. 

4. 
Every vehicle shall be equipped with 5 or more 5. 
tail lamps capable of exhibiting 6 light plainly 6. 
visible at a distance of 7 to the r ea r . 7. 

During darkness, every motor vehicle other than a(n) 
8 shall be equipped with at least 9 lighted head- 8, 

lamps with at least one on each side of the 10 of the 9. 
vehicle. 10. 

The stop lamp on every new vehicle must be visible 
from a distance of 11 to the r e a r both during normal 11. 

12 and at night. 12. 
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AUTOMOTIVE LIGHTING SYSTEMS-

Flashing lights are permitted on vehicles for indicating 
a left or right 13 , as warning lights on certain 13. 
disabled or parked vehicles, and for use on authorized 

14 vehicles. 14. 

No vehicle shall be equipped with any lights not 15 15. 
or 16 by the code. 16. 

Whenever any motor vehicle i s parked or standing upon 
a highway, any headlamp that is lighted shall be 17 17. 
or on the lower 18 . 18. 
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unit IGNITION SYSTEM 

TOPIC 1-CONSTRUCTION AND OPERATION 

Assignment 

1. Automotive Encyclopedia, pp . 35-1 to 35-9 . 
2. Be t te r Ignition, De lco-Remy Service Manual, pp . 

1-10. 
3. Grouse , Automotive Mechanics , pp. 233-36 and 

239-44. 
4. The Ignition Circui t (Section D, Delco-Remy Train-

ing Chart Manual), pp . 1-7 and 10-16. 

fntroducfion 

The ignition sys t em is the most vi ta l of the automotive e l ec t r i ca l s y s t e m s . It 
is the only sys tem that ope ra t e s continuously while the engine is running and 
is mechanical ly control led. This sys t em must be capable of a high d e g r e e of 
proficiency in spark quality and synchronizat ion. 

Checkup 

The ignition c i rcui t has the job of producing and 
del iver ing 1 2 3 to each spark plug in 
tu rn at co r r ec t l y 4 i n t e rva l s . 

The cu r ren t of the vibrat ing coil flowing through the 
5 winding c r e a t e s a magnetic field, which a t t r a c t s 

the 6 ca r ry ing one of the se t s of contact 7 

Full vacuum control is poss ib le because the speed of the 
8 through the ca rbu re to r a i r horn is d i rec t ly re la ted 

to engine 9 . 

10 p la tes The condenser is made up of two thin 
separa ted by a(n) 11 . 

Coil c h a r a c t e r i s t i c s must be balanced with 12 - 13 
of t ime , so that at top engine speed the ignition coil will 
s t i l l build up sufficiently for good 14 . 

1. 
2, 
3 . 
4 . 

5. 
6. 
7. 

8. 
9. 

10. 
11 . 

12. 
13. 
14. 

71 

i. 



^niiii wmmmm wmmmmmmmm mmmm. 

THE IGNITION SYSTEM-

A coil is supplied with 6 or 12 volts and produces a 
voltage 15 to 16 t imes grea ter . 

"Build-up" on positive points happens when the 17 
builds up too fast in the 18 coil due to coil design 
or circuit 19 . 

The highest voltage requirements exist at 20 engine 
speed with very 21 acceleration. 

The condenser is connected directly across the distributor 
22 23 . 

The ignition coil has 24 circuits in it. 

One of the distributor functions is to 25 and 26 the 
circuit between the 27 and the ignition 28 . 

Negative voltage at the center electrode resul ts in 
29 and more consistent sparking voltage than is 

obtained when the center electrode is 30 , 

36 

Resistors are bypassed while the engine is being 
cranked to compensate for 32 33 . 

Resistors are built into rotors to suppress high 
frequency 34 in the 35 circuit . 

The purpc e of the ignition condenser is to reduce 
at the 37 38 . 

The difference in voltage on the two sides of the condenser 
dielectric creates the 39 action which brings the 
voltage and current to a(n) 40 stop. 

With special cam and breaker lever combinations, it is 
possible to obtain 41 to 42 usable cam angle on 
an 8-cylinder distributor. 

Too close a contact point opening results in a slow 
rate of 43 . 

In an 8-cylinder engine, 12,000 sparks are produced every 
mile traveled; at 90 mph, the ignition is delivering 
these surges at the rate of 44 per second. 

15. 
16. 
17. 
18. 
19. 

20. 
21. 

22. 
23. 
24. 

25. 
26. 
27. 
28. 

29. 
30. 

Engine speed, compression, carburetor mixture ratios, 
spark plug temperature , and width and shape of plug 
gap all affect the 31 required to produce the spark. 31. 

32. 
33. 

34. 
35. 
36. 
37. 
38. 

39. 
40. 

41 . 
42. 

43. 

44. 
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-CONSTRUCTION AND OPERATION 

The voltage usually needed to establish spark across the 
spark plug gap is from 45 to 46 . 

Spark is advanced to allow for the 47 time of the 
fuel mixture. 

45. 
46. 
47. 

The vacuum advance supplies the additional spark 
advance needed to compensate for slower-burning 
mixtures at part- throt t le operation. 

48 48. 

The quick collapse of the magnetic field induces as much 
as 49 in the pr imary coil and 50 in the secondary 49. 
coiTI 50. 
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TOPIC 2-TRANSISTORIZED SYSTEM 

Assignment 
1, Grouse, Automotive Mechanics, pp. 234-37, 
2» Introduction to Transis tor Operation and Applications 

(Section W, Delco-Remy Training Chart Manual), 
Charts 1-6. 

fnfroducfion 

Transistorized ignition systems are arousing considerable interest, and they 
are being used more widely as t ime goes by. A number of manufacturers have 
developed a variety of complete systems and conversion ki ts . Some of the 
major car manufacturers a re offering transistorized ignition systems as extra 
cost options. As the cost of these systems is brought down and the components 
are improved, t ransistorized systems will probably become standard equip­
ment on most passenger c a r s . 

L 

Related Information 

Conventional ignition systems require frequent adjustment and repair , pa r t i c ­
ularly at the weakest link--the contact points. High-compression engines 
require a high ignition output, hence the change from the 6-volt to the 12-volt 
system. One reason this change in voltage was necessary was that the current-
carrying capacity of ignition points is limited to approximately 3 to 5 amperes . 
Since the current could not be increased, it was necessary to increase the 
voltage, 

The industry as a whole was ra ther reluctant to change. The main advantage 
of a 12-volt system is in ignition and engine starting, but the disadvantages 
are many: shorter lamp bulb life, higher rate of battery self-discharge, 
insulation problems due to higher voltages, and the like. If t ransistorized 
systems had been introduced ear l ie r , probably the 6-volt system would not 
have been abandoned, because the transistorized system is designed pr imar i ly 
to increase the life of contact points or eliminate them entirely. 

Conversion kit sys tems. The change to a t ransistorized system is made in 
several ways. The simplest and least costly way is to use conversion kits now ( ) 
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TRANSISTORIZED SYSTEMS 

on the market . The ignition points are retained, but the condenser is removed. 
The contact points are used as a t r igger to open and close the t rans is tor 
pr imary circuit, which operates the secondary circuit. Some coils operate 
with currents as high as 15 amperes . 

In transistorized systems, the points ca r ry approximately 1/10 of the 3 - or 
4-ampere current of a conventional system. This reduction in amperage gives 
the points greater life and reliability. 

An additional advantage of this type of transistorized system is that voltage 
output is not greatly affected by dwell t ime. However, this does not eliminate 
point problems due to fiber block wear and cam lobe wear, which can change 
overall timing and vary cylinder-to-cylinder firing. 

Magnetic control systems, A second type of t ransistorized system is magnet­
ically controlled. One method uses a distributor much like the standard 
distributor except that the points are replaced by a magnetic pulse generator. 
The pulse generator is similar to a low-voltage magneto, the pulses being 
used to t r igger the t rans is tor p r imary circuit with the help of an amplifier unit. 

One manufacturer supplies a magnetic pulse generator mounted on an adapter 
plate to replace the points and condenser, A pulse amplifier t ransis tor and 
other electronic components a re mounted on a printed circuit and sealed. 

Capacitor discharge systems, A third type of t ransis torized system, the 
capacitor discharge system, has conventional breaker points which are used 
to tr igger the t r ans i s to r s , A means is provided to charge the capacitor, and 
the capacitor can be discharged either directly to the spark plugs or to the 
pr imary circuit of the coil. This system is a bit more complicated and more 
costly than the other t ransistorized systems, and at the present time is used 
pr imari ly for experimentation. 

Detailed information on each type of system is available from the manufacturers. 
Service data manuals car ry service information on the units in most common 
use. 

Checkup 

The pr imary purpose of t ransistorized systems is to 
improve point 1 or 2 points entirely, 1. 

2, 2IIZZZI 
Contacl point current-carrying ability is limited to 3 3, 
to 4 amperes , 4, 

Transistorized systems using contact points are still 
subject to problems due to fiber block and cam lobe 5 5, 

Transis tors a re 6 devices which act as electrical 6. 

7 . 7, ZZIIIIZ 
The small current in the emi t ter - 8 circuit controls 8. 
a much larger current in the emit ter - 9 circuit* 9, 

75 



wmmm mm^smmmmmmmmmmm^i^Mmiimmmmmmmmmmmiimmmmm^^ 
wmgamimmi'vmBaim • ILLI... .i 

THE IGNITION SYSTEM-

The emit ter- 10 circuit is used in place of a set of 
11 12 . 

The emit ter- 13 circuit can be controlled by 14 
or 15 means . 

Resistors a re placed on the 16 of ignition units so 
that heat can be 17 more readily. 

The t ransis tor is turned 18 with the ignition switch 
and 19 by the voltage generated by the magnetic pulse. 

Since the t ransis tor is capable of carrying more current 
than the contact points, more 20 voltage is available 
at 21 engine speeds. 

With a t ransis tor ignition system, the points ca r ry 
22 of the current of those in a conventional ignition 

system. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 
19. 

20. 
21. 

22. 
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TOPIC 3-MAINTENANCE AND TESTING 

Assignment 

1. Automotive Encyclopedia, pp. 35-31 to 35-32o 
2. Better Ignition, Delco-Remy Service Manual, pp. 

10-16. 
3. Grouse, Automotive Mechanics, pp. 384-89. 
4. The Ignition System (Section D, Delco-Remy Tra in-

ing Chart Manual), pp. 8, 9, and 20-23. 
5. Introduction to Transis tor Operation and Application 

(Section W, Delco-Remy Training Chart Manual), 
Charts 7-10. 

Introduction 

The ignition system must be tested regularly because of its intricate mechanical 
operation. Regular, methodical inspections by the mechanic will ensure better, 
more reliable performance of the vehicle and, in the end, will save the car 
owner time and money. 

Cfieckup 

All the wiring switches and connections should be 1 
inspected and checked for 2 or 3 connections. 

A low-capacity condenser can cause 4 start ing. 

Clogged engine breather pipes and piston blowby create 
crankcase 5 which may force 6 up into the 
distributor. 

Misfiring will occur when the voltage required to fire a 
plug 7 the voltage available from the 8 9 

As high as a 10 leakage can occur outside a spark 
plug under adverse conditions if the plug is left 11 . 

1. 
2. 
3 . 
4. 

5. 
6. 

7. 
8. 
9. 

10. 
11. 
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THE IGNITION SYSTEM-

Contact point work is simplified by a one-piece 12 of 
the circuit breaker level and 13 support, 

Emery cloth must 14 be used to clean 15 points, 

A good condenser tes te r should be able to test the 
condenser for 16 or 17 and to measure the 18 
and 19 of the insulation. 

Contact points which have been used often will make 
contact over an even 20 area than can be expected 
with new points. 

If points need cleaning or replacement, the distributor 
should be 21 . 

12. 
13. 

14. 
15. 
16. 
17. 
18. 
19. 

20. 

21. 

Ignition coil pr imary windings can be checked by 
connecting a(n) 22 across the two ignition coil 

23 te rmina ls . 

Used points a re best checked with a dial indicator or 
24 meter , 

A cam lubricator impregnated with a(n) 25 26 
lengthens the life of cams and rubbing blocks. 

If worn, distributor housing bushings will allow 
excessive side 27 and 28 . 

Low point p ressu re will cause the contact points to 
29 and 30 . 

32 Increasing the cam angle decreases the 31 
opening. 

The operation of the centrifugal advance mechanism can 
be checked through the full distributor speed range on 
a(n) 33 , 

It must be remembered that loose or corroded 
connections cause 34 , which will impair ignition 
performance. 

22. 
23. 

24. 

25. 
26. 

27. 
28. 

29. 
30. 
31 . 
32. 

33. 

34. 

I- i 
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TOPIC 4--SPARK PLUGS 

Assi^nmenf Automotive Encyclopedia, pp. 17-2 and 35-18 to 35-22. 

Introduction 

Efficient ignition of an engine depends upon proper performance of the spark 
plugs. Spark plugs may look alike, but their performance character is t ics 
vary. Considering the fact that ignition systems are designed to be used with 
certain types of spark plugs, the best performance can be obtained only by 
using those plugs engineered to meet specific engine and driving conditions. 

Checkup 

For tightening a spark plug, a(n) 
be used. 

wrench should 

If the engine is operated for long periods of low speed 
at part- thrott le opening, 2 plugs will tend to foul. 

The spark plug gap size is dependent upon the 3 
ratio, character is t ics of the 4 chamber, and the 
characteris t ics of the 5 system. 

An advantage of the wider spark plug gap is that it can 
hold more fuel 6 than a narrow gap, and consequently 
there is better opportunity to 7 it. 

Spark plug life can be materially extended by frequent 
8 and 9 . 

Systems with high capacity are subject to more rapid 
10 wear than systems with low capacity. 

The center wire temperature ranges from a low of 
11 at 10 mph to a high of 12 at 80 mph. 

1. 

2. 

3. 
4. 
5. 

b. 
7. 

8. 
9. 

10. 

11. 
12. 
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THE IGNITION SYSTEtA-

1 

The material from which the insulator is made and its 
shape will affect spark plug 13 . 

Engine designers select spark plugs which will give 
good performance for 14 driving conditions. 

Before installing a spark plug, it is important to make 
certain that the 15 , 16 , and insulator are clean. 

Part ly fouled plugs do not allow 17 to build up 
enough to jump the gap. 

A plug with a heat range too high for operating conditions 
will cause 18 , 

13. 

14. 

15. 
16. 
17. 

18. 
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unit STARTERS AND 
STARTING MOTORS 

TOPIC 1-CONSTRUCTION AND OPERATION 

Assignment 

1. 
2. 

3. 

Automotive Encyclopedia, pp. 33-24 to 34-4. 
Cranking Motors and Ser ies-Paral le l Switches 
(Section C, Delco-Remy Training Chart Manual), 
pp. 2-7. 
Crouse, Automotive Mechanics, pp. 205-14. 

Introduction 

Many types of internal combustion engines—and all those used on modern 
automobiles--are equipped with electric s t a r t e r s , sometimes referred to a s 
cranking motors . The dependability and efficiency of the present-day "self 
s tar ter ' has progressed to the point where there i s no other way to s tar t the 
c a r . The old-time crank is no more, and the advent of the automatic t rans­
mission has made it virtually impossible to s tar t a car unless the s ta r te r i s 
functioning properly. It has become imperative, therefore, that this unit 
work properly every time it is needed. 

Checkup 

A starting motor operates on the principle that a current-
carrying conductor tends to move from a(n) 1 magnetic 
field to a(n) 2 magnetic field. 

A shunt-connected coil i s used for the purpose of 
the top 4 speed of a starting motor. 

The natural magnetic strength of the magnetic poles is 
aided by the 5 winding. 

An ass is t spring pushes the commutator end of the arma­
ture against a(n) 6 washer, which acts as a(n) 7 
to slow down the 8 speed of the armature when the 
clutch is disengaged. 

1. 
2. 

3. 
4. 

6. 
7. 
8. 
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STARTERS AND STARTING MOTORS-

Two field windings are connected in 9 to each other 9. 
^^^ ^̂"̂  10 with the armature to produce a high cranking 10. 
torque. 

When the armature loops rotate and reverse the 11 , 11. 
flow is reversed by the 12 . 12. 

Motor brushes are usually located back of the static 
neutral point to prevent excessive 13 and to obtain 13. 
more 14 operation. 14. 

With no load, the speed of a series-wound motor will 15. 
continue to 15 to such an extent that 16 force will 16. 
destroy the 17 . 17. 

In all starting motors, the adjacent pole shoes must be of 
18 polarity. 18. 

Wave-wound armatures have only 19 paths for current 19. 
flow; lap-wound armatures have as many paths as there 
are 20 . 20. 
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TOPIC 2~STARTER DRIVES AND CONTROLS 

Assignmenf 

1. Automotive Encyclopedia, pp. 3^ 8 to 34-15. 
2. Cranking Motors and Ser ies-Paral le l Switches, 

(Section C, Delco-Remy Training Chart Manual), 
pp. 8-14, 16, and 20-22. 

3. Crouse, Automotive Mechanics, pp. 211-14. 

Introduction 

Several different methods are used to engage and disengage the starting motor 
pinion and the engine starting gear. Generally, sufficient torque cannot be 
developed by a starting motor without some means of gear reduction. Gear 
reduction mechanisms a re of several different designs, but the purpose is 
always the same—to couple the starting motor to the engine in such a way 
that the engine will turn over with sufficient speed to s tar t . Once the engine 
has started, the coupling must automatically remove itself from the engine 
and this, too, is a vitally important function of the s ta r te r unit. 

Checkup 

The Bendix drive depends on 1 to provide meshing of 
the 2 3 with the engine flywheel ring gear . 

The Dyer drive is designed to make it impossible to s tar t 
another cranking cycle without completely 4 the shift 
lever . 

1. 
2. 
3. 

4. 

For heavy duty cranking, a 5 clutch type Bendix drive 
is used. 

5. 

u 

The ser ies-paral le l system provides 6 voltage 
for cranking and 7_ voltage afterwards. 

The armature is protected from excessive speed by the 
overrunning 8 when the pinion remains enmeshed 
and the engine 9 

6. 
7. 

8. 
9. 
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STARTERS AND STARTING MOTORS-

Magnetic 10 a re used with some Bendix-drive starting 10. 
motors to 11 the motor switch. 11. 

During the cranking interval, lights and other accessor ies 
a re supplied by 12 batteries in the ser ies-paral le l 
system. 

Series-paralled circuits can be of the 13 or the 
14 type. 

The solenoid switch on a starting motor 15 the pinion 
in mesh with the flywheel before the motor i s supplied 
with 16 . 

12, 

13. 
14. 

15. 

16, 
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TOPIC 3-TROUBLESHOOTING STARTERS 

Assignment 

1. Automotive Encyclopedia, pp. 34-4 to 34-8. 
2. Cranking Motors and Ser ies-Paral le l Switches 

(Section C, Delco-Remy Training Chart Manual), 
pp. 15, 17, 18-19 and 23-24. 

3. Crouse, Automotive Mechanics, pp. 363-70. 

Introduction 

Any mechanic must have a thorough understanding of troubleshooting, a vital 
factor in the servicing of starting motors . Many mechanics a re inclined to 
be par t s changers ra ther than good repairmen, because they lack a sound 
knowledge of automotive theory and the ability to read and understand manu­
facturers ' char ts . 

( J 

Checkup 

Because of the high current draw of starting motors under 
^o^^» 1 must be of adequate size and connections clean 
and 2 to prevent excessive voltage drop. 

To determine how fast a starting motor will run and 
the current draw at a given voltage, the 3 - 4 
test i s used. 

If the commutator i s out of round, worn, or has -high 
5 , it should be turned in a lathe. 

A quick check for s t a r t e r trouble can be made by turning 
on the 6 and 7 the starting motor. 

The overrunning clutch type drive should not be cleaned 
by any high 8 or g rease - 9 methods. 

If the starting motor fails to operate and draws no 
10 , this i s an indication of a(n) 11 circuit . 

1. 
2. 

3. 
4. 

5. 

6. 
7. 

8. 
9. 

10. 
11. 
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STARTERS AND STARTING MOTORS-

Stall torque is the torque developed with the 12 
stalled, or not rotating. 

Burned commutator ba r s usually indicate a(n) 13 -
circuited a rmature . 

12. 

13. 

Grounded fields can be tested either with a test lamp 
or a(n) 14 . 14. 

The brush spring tension should never be 15 specified 15. 
l imits . 

Voltage drop is checked with a(n) 16 . 16. 

Voltage drop across the battery terminal of the s tar ter 
relay and the other lead to the battery i s limited to 

17 for a 6-volt system and 18 for a 12-volt 17. 
system. 18. 
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TOPIC 1-A-C GEr."^ATORS 

Assignment 
2. 
3, 
4, 

A. C. Charging Circuits (Section H, Delco-Remy 
Training Chart Manual), pp. 2-9. 
Automotive Encyclopedia, pp. 31-1 to 31-4. 
Crouse, Automotive MecHanics, pp. 217-20. 
"Delcotron" Generator and the Charging Circuit 
(Section M, Delco-Remy Training Chart Manual), 
Charts 1-17. 

Introduction 

Both alternating and direct current generators operate on the same principle. 
The direct current generator changes alternating current to direct current by 
means of a rotating switch. Alternating current can also be changed to direct 
current by electronic means. 

Alternators have been used for many years on vehicles that have high current 
requirements. Since the necessary rectifiers were both bulky and expensive, 
alternators were not used on passenger cars until recently. The heavy current 
demands of most modern passenger cars and the development of solid state 
diodes have made the use of alternators on such vehicles both practical and 
possible at reasonable cost. 

( i 

Checkup 

In an alternatori the magnetic field is 1 , and the 
voltage is generated in the 2 coils . 

Magnesium-copper sulfide rectifier plates are limited 
to a maximum voltage of 3 

Direct current is supplied to the rotor coils through 
brushes and 4 5 . 

The voltage or electrical pressure at a particular point 
with respect to another point is called 6 7 

1, 
2, 

3, 

4, 
5. 
6. 
7, 
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GENERATORS-

Diodes with a negative case have 8 polarity leads, 
while positive case diodes have 9 polarity leads. 

To provide voltage control at high speed, many 
al ternators have a 10 field winding. 

A generator constructed with three separate windings 
in the stator is referred to as "three 11 . " 

As alternating current cannot be used to charge a battery, 
it is necessary to change the 12 current to 13 
current by means of a 14 . 

The field windings on the rotor are energized by current 
from the 15 by 16 and 17 18 . 

The number of cycles per second in alternating current 
is called the 19 . 

The composition of a diode is such that it will allow 
current to t ravel through itself in 20 direction(s). 

8. 
9. 

10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 

19. 

20. 
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TOPIC 2-D-C GENERATORS 

Assignment 

1. Automotive Encyclopedia, pp. 31-10 to 31-21. 
2. Grouse, Automotive Mechanics, pp. 215-17. 
3. Generators (Section E, Delco-Remy Training 

Chart Manual), pp. 1-10, 15-18, and 21-23. 

k ( ) 

Introduction 

The rising popularity of the alternator would seem to indicate that the auto­
motive direct current generator is becoming obsolete. However, millions of 
d-c generators a re in service today, and these will need service for the next 
five or ten yea r s . In addition, the low cost of the d-c generator will tend to 
keep it popular on lower priced vehicles and on vehicles that have low current 
requirements . 

Checkup 

How much may the drive ratio of an automotive generator 
vary? 1, 

What are the two types of shunt generator c i rcui ts? 

Name four other types of generator circui ts . 

The generator field frame forms the return 7 circuit 
for the lines of 8 from the south or the north pole. 

An "interpole" is used to 9 commutator 10 . 

Bucking field coils are used to obtain 11 generator 
output at 12 speeds. 

Polarity is the 13 of current flow from the 14 to 
the external c ircui ts . 

2. 

3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 
11. 
12. 

13. 
14. 
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GENERATORS-

Cleanliness and proper 14 are vital to the life of any 
generator . 

If current is allowed to flow through the field coil of a 
generator in the wrong direction, the gene^ ator will 
become 15 16 « 

Generator circuits should be tested for 17 , 18 , 
19 , and 20 . 

Short circuits in the armature may be detected on a 
21 . 

Lack of understanding of generator polarity and its 
relationship to the vehicle battery has been responsible 
for many unnecessary electr ical failures in the 22 -

23 24 , 25 , and 26 . 

To conduct a generator output test , some means must 
be provided for 27 the generator . 

An open-circuited armature is easily identified by 
visual inspection of the 28 29 . 

Generator output test voltage should be in excess of 
30 on a 6-volt system and 31 on a 12-volt 

system. 

Rectifiers used on an alternator can be tested by means 
of a 12-volt battery and a(n) 32 lamp. 

Generators should be tested at the specified rotation 
speed to produce the required 33 and 34 . 

A short-circuited field coil has 35 effect on 
generator 36 . 

Brushes worn to 37 - 38 their original length 
should be replace"3T 

Where brush adjustment is provided, it is necessary to 
first locate the mechsmical 39 40 . 

Wrong spring tension resul ts in 41 and short 
42 life. 

Heel or toe seating of a brush changes the 43 
position and will result in excessive 44 . 

14. 

15. 
16. 

17. 
18. 
19. 
20. 

21 . 

22. 
23. 
24. 
25. 
26. 

27. 

28. 
29. 

30. 
3 1 . 

32. 

33. 
34. 
35. 
36. 

37. 
38. 

39. 
40. 
41 . 
42. 

43. 
44. 

Each generator operating condition requires a brush 
with a different 45 . 45. 
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-D-C GEmRArORS 

\ 

Generator operation is based on the principle of 15 
16 , 

The commutator changes 17 current to 18 current . 

Voltage will be at maximum when the armature coil 
passes through a magnetic field of 19 density. 

The strength of the voltage induced in a rotating coil is 
proportional to the strength of the 20 21 , the 
speed of 22 movement through the magnetic field, 
and the number of 23 24 . 

Residual magnetism in the pole shoes is used to induce 
the initial 25 in the 26 . 

Iron loss is reduced by using 27 armature cores . 

The effect of the magnetic field created by the a rmature 
upon the magnetic field created by the field coils is 
known as 28 29 . 

With varying speeds and loads, the ideal commutating 
point is constantly 30 . 

The residual magnetic field of the pole is 31 by 
current flowing through the field coils . 

The physical strength of a generator must be great 
enough to withstand the electr ical 32 it is designed 
to produce. 

Generators with more than two field poles have one 
33 point for each 34 . 

A generator is capable of supplying current ia either 
direction, depending on the 35 of the 36 . 

15. 
16. 

17. 
18. 

19. 

20. 
21 . 
22. 
23. 
24. 

25. 
26. 
27. 

28. 
29. 

30. 

31 . 

32. 

33. 
34. 

35. 
36. 
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TOPIC 3-GENERATOR TESTING 

Assignment 

1, Automotive Encyclopedia, pp. 32-1 to 32-9 and 
31-6 to 31-8. 

2. Grouse, Automotive Mechanics, pp. 371-79. 
3« "Delcotron" Generator and the Gharging Circuit 

(Section M), Gharts 30-32. 
4. Generators (Section E, Delco-Remy Training Ghart 

Manual), pp. 24-36. 

Introduction 

Generators usually give trouble-free service for many thousands of mi les . 
Even when troubles do develop, they are generally minor in nature caused by 
dirty connections, worn or sticking brushes, and the like. The mechanic 
should make the proper tes ts to determine the cause of such t roubles . Repairs 
will vary from changing a faulty part to changing the whole unit. 

Checkup 

A short circuit is any 1 connection that permits the 
current to 2 part of the electrical unit. 

The test procedure to be used is determined by the 3 
of generator being checked. 

It is important to avoid grounding the alternator field 
circuit to prevent damage to the 4 5 

An armature with a grounded circuit can be checked with 
a(n) 6 7 . 

Mica insulators higher than the commutator bars will 
cause rapid 8 wear, 9 brushes, and 10 . 

Stator windings should be tested for 11 , 12 , and 
13 . 

1. 
2. 

3. 

4. 
5. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
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-GENERATOR TESTING 

When replacing worn brushes, the brush holder ra i ls 
must be polished to allow 46 movement of the brush. 46. 
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unit 
GENERATOR 
CONTROLS 

TOPIC 1-CONSTRUCTION AND OPERATION 

Assignment 

1. Automotive Encyclopedia, pp. 33-1 to 33-4, 33-7, 
33-8 to 33-9, 33-13, 33-14, and 33-15. 

2. Grouse, Automotive Mechanics, pp. 221, 224-26. 
3 . Generators (Section E, Delco-Remy Training Chart 

Manual), pp. 10-14 and 18-20. 
^, Standard Duty Generator Regulator (Section F , Delco • 

Remy Training Chart Manusil), pp. 1-13. 

Introduction 

The voltage regulator is often regarded as a "mystery box, " but actually the 
box contains only simple relays and r e s i s to r s . A mechanic must understand 
how and why each part works. When the function of each par t is thoroughly 
understood, it can be seen that the operation of a voltage regulator is quite 
simple. 

Cheelcup 

Third-brush generators used on some farm t rac to r s a re 
provided with only a 1 2 

In Auto-Lite regulators, the effect of heat on the resis tance 
and operating characterist ics of regulator windings is 
comoensated for on some units by a nickel- 3 

4 ' 5 . 

The purpose of the cutout relay is to prevent the battery 
from 6 through the 7 when the engine is 8 
or turning at slow speecH 

The regulator controls the voltage and the current by 
automatically cutting additional 9 in or out of the 

10 circuit . 

The vibrating contact 11 used in generator regulation 
have a very definite 12 . 

1. 
2. 

3. 
4. 
5. 

6. 
7. 
8. 

9. 
10. 

11. 
12. 
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GENERATOR CONTROLS-

"A" circuit generators have the field coils connected 
between the 13 14 . 

The regulator points are part of the 15 circuit . 

The current regulator has a(n) 16 
wire, as it ca r r i es the entire TE 

winding of 17 
of the generator . 

Either the 19 regulator or the 20 regulator operates 
at any one time; they never operate simultaneously. 

The necessary temperature correction is provided by 
means of a(n) 21 hinge on the 22 of the relay or 
regulator of some models. 

Surges of induced field voltage due to changes in field 
strength are partially dissipated by the two 23 which 
reduce 24 at the contact poi.its. 

Some regulators are designed for use with systems 
having the negative terminal of the 25 grounded, while 
others a re designed for use with 26 grounded sys tems. 

The voltage regulator has a(n) 
many turns of 28 wire . 

27 shunt winding of 

The cutout relay has 
on a(n) 30 core . 

29 windings which are assembled 

13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

22! 

23. 
24. 

25. 
26. 

27. 
28. 

29. 
30. 
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TOPIC 2-TRANSISTORS AND REGULATORS 

Assignment 

A. C, Charging Circuits (Section H, Delco-Remy 
Training Chart Manual), pp. 10-28. 
Introduction to Transis tor Operation and Applica­
tions (Section W, Delco-Remy Training Chart 
Manual), Charts 11 and 12. 

Introduction 

With the development of diodes and t rans is tors , it is now possible to eliminate 
( ) some moving par ts from the automotive electrical system, thereby producing 
"-" a more reliable and trouble-free operation. Of course, voltage and current 

control by vacuum tubes has been used for many years in other than automotive 
applications, but the ability of t rans i s to rs to withstand the vibration and road 
shocks of automotive applications now makes possible an all-electronic auto­
motive generator output control. Understanding how t rans i s tors work and 
their function in a circuit is essential to proper serv ice . 

Checkup 

The emitter-collector current to the fields is stopped by 
making the voltage potential at the 1 more positive 
than the voltage potential of the 2 . 

A mater ia l is considered a conductor when the 
have freedom of 4 

Transistorized regulators contain a(n) 5 t rans is tor 
working with a(n) 6 voltage regulator unit. 

Because t rans is tors generate a considerable amount of 
heat during operation, it is necessary to provide some 
means of 7 

1, 
2. 

3. 
4. 

5. 
6. 

7. 

97 



HftWli i^msmim 

GENERATOR CONTROLS-

If the voltage contacts opened without a diode in the 
circuit, the sudden interruption of field 8 would 
cause a high voltage to be induced in the 9 10 , 
causing a failure of the 11 . 

The t rans is tor regulator contains no moving par ts ; it 
limits the generator 12 through the 13 of two 
t rans is tors working together. 

The t rans is tor regulator performs one function only--
to 14 the generator 15 current . 

16 The generator field windings are connected to the 
through the field relay by the 17 switch. 

The transistorized regulator with its 18 contact point 
current and 19 generator field current , reduces 

20 at the contacts and gives better generator 

8, 
9. 

10. 
11. 

12. 
13. 

14. 
15. 
16. 
17. 

18. 
19. 
20. 

performance. 

The res is tor connected across the emit ter and base of 
the t rans is tor acts to 21 emit ter- to-collector 
current 22 when the voltage regulator contacts 
are 23 . 

21. 
22. 
23. 

The element antimony has 24 electrons in its outer 
ring. 

24. 

The combination of 25 and 26 
type or positive mater ia l . 

If-nit is known as P 25. 
26. 

The unusual operating character is t ics of the t ransis tor 
resul ts from the physical arrangement of the 27 , 

28 , and 29 . 

A circuit arrangement with the negative post of the 
battery connected to the " N " mater ia l and the positive 
post of the battery connected to the " P " material is 
known as a(n) 30 - 31 connection. 

The addition of a(n) 32 section of " P " type material to 
a(n) 33 forms a complete t rans i s tor . 

When a number of germanium atoms are combined 
together in 34 form, the result is called " 35 

36 " . 

27. 
28. 
29. 

30. 
31 . 

32. 
33. 

34. 
35. 
36. 
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TOPIC 3-TESTING PROCEDURES 

Assignment 

1. Automotive Encyclopedia, pp. 31-8 to 31-10, 33-3 
to 33-5, 33-6 to 33-7 and 33-9 to 33-22. 

2. Grouse, Automotive Mechanics, pp. 371-79. 
3, Introduction to Transis tor Operation and Applica­

tion (Section W, Delco-Remy Training Chart 
MarTual), Charts 13-16. 

4, Standard Duty Generator Regulator (Section F, 
Delco-Remy Training Chart Manual), pp. 15-29. 

Introduction 

Many regulators which need only a few minor adjustments to keep them in 
operation are discarded cind replaced with new ones. The chief reason for this 
is the mechanic's lack of knowledge pertaining to the proper adjustment of 
regulators; hence, the customer is forced to buy a new piece of equipment 
instead of paying only for the adjustment that was needed. Usually only a few 
minutes of testing a regulator can pinpoint the cause of trouble, and a few 
more minutes of work will correct it. 

CIteckup 

The fixed 1/4 ohm resistance method and the variable 
resistance method are used to set 1 

The regulator cover should be 2 and the generator 
should be 3 when adjustments a re checked. 

The mechanic should never attempt to use a regulator 
of the wrong 4 . 

Most Auto-Lite two-charge regulators have a fuse 
mounted on the base and connected in the generator 

5 circuit; this provides protection against 
excessive 6 7 

1. 

2. 
3. 

4. 

5. 
6„ 
7. 

u 
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GENERATOR CONTROLS-

The regulator must be at 8 temperature when checks 
are conducted and adjustments made. 

The ai r gap is the space between the regulator 9 
and the winding 10 . 

A wide air gap will "̂  "* the difference between operating 
levels under high and low ambient tempera tures . 

Cutout points are soft and should not be cleaned with 
a(n) 12 13 . 

The cutout relay requires three checks and adjustments: 
14 gap, point 15 , and 16 required to close the 

contact. 

Transis tors and diodes may be checked with a(n) 17 . 

To check the voltage setting of the t rans is tor regulator, 
the ammeter is inserted 18 the battery terminal and 
battery wire . The voltmeter is connected from the 
regulator 19 terminal to 20 . 

22 To check the current regulator setting, the 21 
must be prevented from operating. 

Excessive resistance in the charging system between the 
regulator and the battery causes the 23 24 to 
operate and reduce the 25 output. 

When high operating temperatures a re normal, as in 
tropical climates, the voltage regulator must be 26 
to 27 for the effect of heat on the 28 . 

The upper and lower contacts of both voltage and current 
regulators are made of 29 meta ls . 

The opening amperage of the cutout relay is the amount 
of 30 current discharged from the battery to the 
generator that is required to open the points. 

8. 

9. 
10. 

11. 

12, 
13. 
14. 
15. 
16. 

17. 

18. 
19. 
20. 

21. 
22. 

23. 
24, 
25, 

26, 
27, 
28, 

29, 

30, 
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unit 
AUTOMOTIVE 
ACCESSORIES 

TOPIC 1-HORNS AND WARNING DEVICES 

Assignment 
1. Automotive Encyclopedia, pp. 36-10 to 36-12. 
2, State of California Vehicle Code, Horns and 

Warning Devices, pp. 334-35, 

y 

fnfrorfucffOfi 

Although an automobile horn seldom gives trouble, the mechanic should under­
stand its construction and operation so that when trouble does ar i se , he can 
determine whether repair is feasible and, if so, make the necessary repai rs 
or adjustments. It must be remembered that although the automobile horn is 
used for other purposes, it is essentially a safety device and should always 
be operative. 

Checkup 

All mounting 
should be tight. 

and electrical for a horn 

To test whether a horn is inoperative, connect a(n) 
3 wire from the 4 to the horn. 

Most modern horns consist of a diaphragm which is 
vibrated by means of a(n) 5 

The horn must be capable of emitting a sound audible 
under normal conditions from a distance of not less 
than 6 

8 in the circuit A relay is used to eliminate 
from the horn to the battery. ' 

Because of the relatively heavy current required to 
operate a horn, the wire used for horn circuits should 
be 9 or l a rger . 

1. 
2. 

3. 
4. 

5. 

6. 

7. 
8. 

9. 

c 
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AUTOMOTIVE ACCBSSORIES-

No vehicle shall be equipped nor should any person use 
upon a vehicle any 10 except as authorized by the 
Department of Motor Vehicles. 

The adjustment of the armature gap is cri t ical and must 
be done in accordance with the 11 for that 
part icular make and model of horn. 

Some types of horns have a resis tance connected in 
12 with the magnetic winding, or a condenser 

across the contact points to reduce 13 . 

There are only three checks and adjustments necessary 
to repairing a horn relay: the 14 gap, the 15 

16 opening, and the 17 T8 T 

The approximate range of armature gap on an electric 
horn is 19 to 20 . 

10. 

11. 

12. 
13. 

14. 
15. 
16. 
17. 
18. 

19. 
20. 
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TOPIC 2-INSTRUMENTS AI^P GAUGES 

Assignmenf 

1. Automotive Encyclopedia, pp. 26-9 to 26-10 and 
36-27 to 36-31. 

2. Grouse, Automotive Mechanics, pp. 128-29, 
183-85, 196-97, and 245-47. 

Introduction 

The mechanic usually does not have to service automotive instruments and 
gauges beyond the point of checking their working order and making whatever 
minor corrections are necessary . An automobile instrument seldom needs 
repair , but the mechanic should know how each one works before making tes ts 
to locate possible t roubles. 

The current tendency of manufacturers to use "idiot l ights" rather than gauges 
will probably continue, but mostly on economy models. The fuel gauges and 
speedometers now in use will probably remain unchanged for many y e a r s . 

Gauges are often replaced unnecessarily by mechanics who fail to realize that 
a gauge may only show the effect of an automotive trouble, not always the cause 
of i t . The mechanic should always look for the cause of the effect he sees 
before replacing any gauge. Since dashboards are generally difficult to work 
behind, much discomfort can be avoided and t ime saved by a mechanic who 
can rely on his knowledge instead of guesswork. 

Checkup 

Electric fuel, oil, and temperature indicating devices 1. 
a re of two types: 1 smd 2 2. 

Two types of fuel gauges now being used are the 3 3 . 
coil and 4 . 4. 

The speed-indicating portion of the speedometer operates 
on the 5 principle. 5. 

'L 
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AUTOMOTIVE ACCESSORIES-

When both speed and mileage readings are too high or too 
low, 6 size and transmission speedometer 7 
should be checked for correct s ize . 

The tank unit of the balancing coil type fuel gauge contains 
a(n) 8 contact that slides back and forth on a(n) 9 
as the float moves up and down in the fuel tank. 

The thermostatic gauge has a pair of 10 
with a(n) 11 coil. 

blades, each 

More f̂ r less bending is imposed upon the tank 
therr_jstatic blade by a(n) 12 . 

While speedometers of different manufacturers differ in 
detail, they are all designed to regis ter the same 13 
at a given number of 14 . 

Speedometer cables should be lubricated every 15 . 

The pressure-expansion indicator uses a hollow 16 
tube that is 17 on one end and 18 on the other. 

The temperature indicator bulb, usually placed in the 
19 20 of the engine, is filled with a(n) 21 

that 22 at a fairly low temperature . 

The ammeter is connected between the 23 and 
the 24 . 

6. 
7. 

8. 
9. 

10. 
11. 

12. 

13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 
21 . 
22. 
23. 
24. 
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unit ENGINE TUNE-UP 

TOPIC 1-TUNE-UP PROCEDURES 

Assignment 

Automotive Encyclopedia, pp. 18-1 to 18-4. 
Review pp. 32-3 and 32-4, 35-31 and 35-32, 34-6 
to 34-8, and 36-19 to 36-21. 
Grouse, Automotive Mechanics, pp. 248-57. Review 
pp. 356-58, 363-65, 371-78, and 384-87. 

Introduction 

In the early 1930s, the owner of a car was not very part icular about per ­
formance, provided his motor would start and keep running. The mechanic 
had few factory specifications to guide him. Spark plugs were set with a thin 
dime, distributor points with a calling card, and valves more or less at the 
mechanic's option. 

As time passed, the car buyer demanded more speed, faster acceleration, a 
quiet-running engine, smooth idle, quiet valves, and with all this , better gas 
mileage. 

In response to this demand, automotive engineering has produced remarkable 
economy and performance in modern motor c a r s . After exhaustive t es t s , the 
best settings for valves, plugs, and spark gap were established by the car 
manufacturers. Compression was increased, coils and condensers were 
carefully chosen and balanced, and great improvements were made in carburetion 
and in ignition timing. 

To res tore all of these things to their original factory condition is the only 
way original factory performance and economy can be attained for the customer. 
To do this, the mechanic should have complete factory specifications, so that 
he knows what equipment to use for testing and what adjustments to make. 

The auto mechanic must know how to use test equipment and to interpret the 
resu l t s . The test equipment illustrated in the instructional mater ia l is 
representative, since all makes are basically the same. Most manufacturers 
furnish an instruction manual with their tune-up equipment, so it is a simple 
matter for the mechanic to apply his general knowledge of testing and repai r 
procedures . 
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ENGINE TUNE-UP-

Re/dted Information 

The followirig is a typical example of recommended procedures in the use of 
test equipment for trouble diagnosis: 

The combustion t e s te r . The engine exhaust is composed of several gases - -
carbon dioxide (CO2), carbon monoxide (CO), oxygen (02), hydrogen (H2), and 
nitrogen (N2). The proportion of these gases in the exhaust var ies , depending 
upon the fuel-air rat io of the fuel mixture supplied to the combustion chambers 
by the carburetor. 

This relationship is definite; consequently, an instrument which will respond 
to changes in the proportion of certain of the gases can be used to indicate 
the fuel-air ratio of the fuel mixture . A rich mixture--one containing more 
fuel and less air than normal- - resu l t s in an increase in hydrogen and a decrease 
in carbon dioxide. A lean mixture is the reverse of this proportion. 

Hydrogen has a thermal conductivity about six t imes greater than that of air , 
while carbon dioxide has approximately one-half that of a i r . It is upon this 
difference in thermal conductivity of the two gases and their varying proportions 
in the exhaust that the operation of this testing instrument is based. 

A greater proportion of the volume of hydrogen gas readily ca r r i e s the heat 
away from the cells or r es i s to r s of the testing instrument. This cools, and 
therefore lessens, the resistance of the res i s tor and causes the needle to in­
dicate a rich mixture. The movement of the needle is in direct proportion to 
the increase of hydrogen gas . A greater proportion of carbon dioxide gas 
and a decrease of hydrogen gas around the cells or r es i s to r s will ca r ry off 
heat less readily, and the instrument will indicate a leaner mixturec 

There is one exception: If the mixture is leaned to a point «^here detonation 
occurs, high proportions of hydrogen are liberated, causin^, the needle to 
swing to the rich side or reverse itself. This condition, however, is usually 
encountered only under laboratory conditions. 

Checkup 

A test report l is ts , step by step, 
and the 2 to be made. 

the to follow 

The purpose of cylinder compression and leakage tes te r s 
is to determine whether or not the cylinder can hold 3 
or whether there is excessive leakage past the 4 , 

5 o r 

The last step in an engine tune-up is usually the final 
adjustment of the 8 . 

The fuel pump test measures 9 developed, the 10 
of fuel delivered in a given t ime, and the amount of 11 
developed. 

1. 
2. 

3 . 
4 . 
5. 
6. 
7. 

8. 

9. 
10. 
11. 
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-TUNE-UP PROCEDURES 

A device that enables the user to look around corners 
when making engine checks is called a(n) 12 . 

A balance test is made by running an engine on only 
13 14 at a t ime, 

A ra ther complete analysis of engine operation can be 
made without taking the car out of the shop b-" usLi^ 
a(n) 15 . 

Whexi using the cylinder leakage tes ter , the cause of 
leakage can often be ascertained by listening to the 16 

17 , or 18 19 20 

A complete diagnosis of the electrical system requires 
the testing of the 21 , 22 , 23 , 24 and 25 

26 . 

A timing light makes a moving flywheel or pulley appear 
to stand still due to 27 effect. 

An engine tune-up is a procedure for checking the 
various operating characterist ics of an engine and its 

28 for any necessary correction. 

12. 

13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 
21, 
22. 
23. 
24. 
25. 
2; . 

?l. 

28. 
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In^-tuctional Materials 

The first listing of each publisher includes the address from which publications 
may be purchased. List pr ices are given where known. School pr ices may 
be obtained in seme cases through the instructor. 

BOOKS RECOMMENDED FOR EACH APPRENTICE 

Auto Mechanics, Par t 4 (Workbook and Testbook). Sacramento: California 
State Department of Education, 1966. See price l is t . 

Better Ignition. Delco-Remy Service Manual. Anderson, Ind. : Delco-Remy 
Division of General Motors Corporation, n. d. 

Crouse, William H. , Automotive Mechanics 5th ed. New York: McGraw-
Hill Book Co. , Inc . , 1965. (201 Tamal Vista Drive, Corte Madera, 
Calif.) 

Delco-Remy Training Chart Manuals, Sections: 

A - Fundamentals of Electricity and Magnetism. 
B - Storage BatterieTI 
C - Cranking Motorsltnd Ser ies-Para l le l Switches. 
D - The Ignition Circuit. 
E - Generators . 
F - Standard Duty Generator Regulator. 
H - A. C. Charging Circuits^ 
M - "Pelcotron' Generator and the Charging Circuit . 
W - Introduction to Transis tor Operation and Applications. 

Handbook for Installation and Inspection Stations: Motor Vehicle Pollution 
Control (Crankcase Devices). Sacramento: California Highway Patrol , 
1965. (2490 - 1st Avenue - - May also be secured from any Highway 
Patrol a rea office) 

Motor Service's Automotive Encyclopedia. Chicago: The Goodheart-Willcox 
Co. , Inc . , 1962. (1322 So. Wabash) $8.95 

Optics and Wheels. Detroit: General Motors Public Relations Staff, n .d . 

Vehicle Code. Sacramento: State Department of Motor Vehicles, 1965. 
(2570 - 24th Street - - May be purchased from any DMV field office) 
$1.00 
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VT 003 006 
Maize Dwarf Mosaic of Corn. 

Illinois Univ., Urbana. Vocational Agriculture Service 
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The purpose of this document is to provide textual and reference 
material for high school vocational agriculture and adult farmer 
students on maize dwarf mosaic of corn, a new disease which is 
potentially very serious in the Corn Belt, The material was 
developed by a teacher educator after being designed by subject 
matter specialists, teacher-educators, supervisors, and teachers. 
The sections of the document answer the questions--(l) How Much 
Damage Does the Disease Cause. (2) Where Does the Disease Occur, 
(3) What Are the Symptoms, (4) How Does it Spread, and (5) How Can 
I Control It. It is appropriate for use by teachers with competence 
in general agriculture with students of average ability with 
interest and an occupational objective in production agriculture. 
Time required is 1 to 2 hours. This document is available for 10 
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University of Illinois, Urbana, Illinois 51801. (JM) 

" "''̂  M«-s?.'.^^ii«fc^ 

^*fl^ 



ifm^fii^9iifii^f^^ft^pf^^^!i^smfmm9mim^s^m^msmm}^!mmmm^mm^ 
1 

/ M A I Z E DWARF MOSAIC OF CORN. 

W^-iA 

1. Plow Much Damage Does the Disease Cause? 

2. Where Does the Disease Occur? 

3. What Ara the Symptoms? 

4. How Does It Spread? 

5. How Can I Control It? 

/ J 

U.S. DEPARIMENI OF HfAl IH , EDUCATION & WELFARE 
OFFICE OF EDUCATION 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTIY AS RECEIVED FROM TH 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINII 
STATED DO NOT NECFSSARIIY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

Maize dwarf mosaic is a new virus disease 
of corn, .first reported in southern Ohio and 
Arkansas in 1962. It is closely related to 
corn stunt, another virus disease of corn found 
in the Southern states. 

Dwarf mosaic and corn stunt both attack 
corn of all ages from the very young to ma­
tured plants. Disease symptoms may show 
up as early as seven days after the plant is 
infected with dwarf mosaic. Corn stunt sym­
ptoms, however, may not show up for six 
weeks after the disease hits. 

The ranges of these two diseases are be­
lieved to overlap. It is possible for both to 
be found in the same field, or even on the 
same plant. 

This corn virus complex i s potentially 
the most serious disease or diseases ever to 
invade the Corn Belt. Already, corn growers 
in some a r e a s have had to give up growing 
corn until corn variet ies with good disease 
resistance are developed. 

Fig, L A matured corn plant showing symptoms of maize 
dwarf mosaic. 

1. HOW MUCH DAMAGE DOES THE DISEASE CAUSE? 

tD 

Losses due to maize dwarf mosaic are 
staggering. Ii Ohio, the loss from the disease 
in 1964 was estimated at 5 million bushels. 
Yields in hard-hit fields fell from 100-150 
bushels per acre to 5 b ' aels or l ess . An 
overall loss of 10 percent was reported for 
more than 15,000 acres in the Scioto, Ohio, 
Muskegon, and Miami River valleys. The 
loss in Scioto County was 20 to 30 percent of 
the total corn crop. 

Other states that reported major losses 
included Tennessee, Kentucky, Arkansas, and 
Missouri. A number of fields in each of these 
states have been abandoned as far as corn 
production is concerned. 

In Missouri, losses of 90 to 95 percent 
were reported in 1964 in severely affected 
fields in several counties—especially Jeffer­
son, where an estimated 40 to 85 percent of 
all corn plants in the county were infected. 
In Arkansas, corn yielded 3 to 30 bushels per 
acre where maize dwarf mosaic was severe. 
In Tennessee , 500 to 700 ac re s near Mem­
phis suffered a 50 percent loss. In the south-
central counties, the loss was estimated at 
40 pe rcen t , with losses of 100 percent in 
certain fields. The overall loss in Tennessee, 
involving some 10,000 acres , was 20 percent 
or roughly 100,000 bushels. 
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Several states have found greater losses 
on the late-planted corn than on the early. 
In Missouri, many late-planted fields were a 
complete loss, while in Tennessee a 30 per­
cent loss and 50 to 70 percenc infection wove 
reported. 

In extreme southern Illinois about 400 

ac r e s of corn was affected and reduced in 
yield by 70 percent or more in 1964. Another 
400 acres had losses between 5 and 50 per­
cent. Very light or trace infections were foun.d 
on another 1.200 acres . In one late-planted 
field grown for silage, the yield was reduced 
from an expected normal 8 tons to about 2 
tons. 

2. WHERE DOES THF DISEASE OCCUH? 

In 1964, maize dwarf mosaic was reported 
in California, Iowa, Illinois, Missouri, Ar­
kansas, Tennessee, Kentucky, Indiana, Ohio, 
West Virginia, Virginia, North and South 
Carolina, and possibly Kansas and Nebraska 
(Fig. 2). Corn stunt was reported in Florida, 
Georgia, Alabama, Arkansas, Mississippi, 
and Louisiana. The two were believed to be 
"mixed together" in the latter southern states 
as well as in southern Missouri, Arkansas, 
and possibly Tennessee and South Carolina. 
Other states may well have had one or both 
diseases in 1964, but they were not adequately 
surveyed. 

In many of the states, maize dwarf mosaic 
has been found only in bottomland soils close 
to major r ive r s and other bodies of water. 
In Ohio, Tennessee, Kentucky, Indiana, Iowa, 
Arkansas , Missouri , and North Carolina, 
however, the disease was also found in upland 
soils many miles from a major river—partic­
ularly late in the season. 

F ig . 2. T h i s map shov/s the known ioca t i cns o f the corn 
v i rus d iseose complex in 1965, Add i t iono i areas may be 
d iscovered and present loca t ions may change. 

3. WHAT ARE THE SYMPTOMS? 

The first symptoms of maize dwarf mosaic 
are indistinct light and dark green mottlings 
betv/een the veins or as elongate, pale green 
blotches (flecks) and interrupted stripes on 
the younger leaves. The blotches and stripes 
often merge and turn yellow, giving affected 
plants a pronounced yellowish cast (Fig. 3). 

Diseased plants a re often stunted or 
dwarfed from a bunching of the upper inter-
nodes. The degree of stunting and the devel­
opment of later symptoms apparently depend 
on a number of factors, such as the age and 
maturity of the plant when first infected, the 

corn hybrid or inbred, s t ra in of v i rus in­
volved, temperature, and soil fertility. 

In the field, the dark green mottling or 
b lotches frequently d isappear , especially 
during hot weather. Diseased plants remain 
dwarfed or stunted with yellowish tops. On 
some hybrids, brilliant reddish-purple streaks 
and blotches begin to develop in the leaves, 
particularly the upper ones, about tasseiing 
time (Fig. 4). Certain leaves appear to be 
largely reddish purple. In some fields, e s ­
pecially in cooler areas , mosaic, yellowing, 
and purple-reddening of the leaves all appear 
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Fig> 3, University of I l l inois extension plant pathologist, 
M. C Shurtleff, examines ears of corn infected by maize 
dwarf mosaic, M,D,M> lasl summer reduced the y ie ld 70 
percent or more in the f ield near McClure in Alexander 
County, 

at the same time—even on the same plant. 

Excessive tillering and development of 
multiple ear shoots are other common symp­
toms. Early-affected plants produce only 
nubbin ears that are often partly or totally 
barren. Many of these plants die prematurely 
(Fig. 5). 

Fig, 5, Early-infested corn plants produce nubbins with 
scattered kernels. 

It is suspected that corn plants infected 
after tasseling, produce a normal yield and 
are normal in height. The appearance of 
large, reddish-purple streaks and blotches 
on the upper leaves is the only indication of 
disease. 

Fig, 4, Diseased plants may develop streaks or color 
changes in the upper leaves about tasseling time. 

Positive identification of the disease cannot 
be made by field symptoms alone. Symptoms 
closely resembling these may be caused by 
other viruses, herbicides in the soil, me­
chanical or insect damage to roots or stalks, 
lack of one or more essential nutrients (e.g., 
zinc, magnesium, potassium), drought com­
bined with hot, dry winds, and possibly other 
factors. 

Because similar sjrmptoms may be pro­
duced by a variety of causes, it is necessary, 
for positive identification, to transmit the 
virus by sap transfer from infected plants to 
other corn, soighum, or Johnsongrass plants 
to show infectivity. Other laboratory tech­
niques, such as electron microscope and ser­
ology (the science dealing with the reactions, 
preparation, use, etc. , of serums), are also 
used to identify the virus. When seen under 
an electron microscope at 5,000 to 20,000 
magnification, maize dwarf mosaic appears 
as flexuous virus-like rods (Fig. 6). 

Fig, 6, With the electron microscope, flexuous, virus-l ike 
rods could be seen in some of the mounts prepared from 
experimentally infected plants, 
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(4) Maize Dwarf Mosaic of Corn 

The findings reported from these tests 
provide the first positive experimental proof 
that the new corn disease in southern Illinois 
is infectious. They also indicate without any 
doubt that a flexuous elongate virus is associ­
ated with the disease. 

It has not been proved, however, that this 
virus is the sole cause of the disease in the 
field. To finally determine the primary cause, 
or causes, of the field disease, the typical 
disease must be experimentally induced with 
known cultures or samples of the causal 
agent(s), and then the agent(s) must be iso­
lated from the experimentally diseased plant 
and identified. Figure 7 shows the areas 
where maize dwarf mosaic virus has been 
diagnosed by tests in 1965. 

^ TEST 

4- POSITIVE 
«. NEGATIVE 

Fig. 7̂  Map showing the areas of maize dwarf mosaic virus 
in I l l inois in 1965 as diagnosed by testSj 

4. HOW DOES IT SPREAD? 

Since maize dwarf mosaic is so near like 
corn stunt, it was believed that the two were 
transmitted alike. It was known that the corn 

tunt virus was transmitted by specific leaf-
hoppers, so researchers worked along this 
line. They soon found, however, that the 
dwarf mosaic virus could be easily trans­
mitted mechanically from one plant to another 
by using sap from infected plants (Figs. 8 and 
9). Aphids were then found to be carriers of 
the virus from infected corn plants to healthy 
corn, sorghum, Johnsongrass, and other 
grass hosts. It has been found that aphids 
may acquire the virus while feeding for as 
short a period as 20 seconds. 

Fig, 8, H. H, Thornberry, U. of I I I , plant pathologist, 
demonstrates laboratory technique for transferring M.D.M, 
virus from infected plants, in the foreground, to healthy 
corn, 
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Fig. 9;. Carborundum, in the shaker in Fig, 8 when applied 
to the corn leaves insures inoculation. 

The most efficient aphid carr iers , for 
transmitting the virus in the Corn Belt are 
probably those that migrate considerable dis­
tances and move restlessly about from plant 
to plant within a field (e.g. , green-peach 
aphid). They may not necessarily be those 
that find corn or sorghum a suitable host on 
which to feed and multiply regularly (e.g., 
corn leaf aphid). 

Johnsongrass, a prevalent weed along 
river valleys where dwarf mosaic is most 
serious, is probably the most important over­
wintering host of the virus. Several aphids 
also feed on Johnsongrass in the spring and 
summer. 

To date the virus has been transmitted to 
all types of corn (field or dent, sweet, and 
popcorn), teosinte, sorghum, Sudangrass, 
sorghum x Sudangrass hybrids, sugarcane, 
large crabgrass, barnyardgrass, downy brome 
or cheat, Japanese chess, bristlegrass, fox­
tails, and cubgrass. At present, transmission 
to goosegrass, foxtail millet, lovegrass, and 
certain millets is questionable. 

None of the small grains (wheat, oats, 
barley, and rye), or such common grasses as 
Kentuckŷ  and other bluegrasses, smooth brome-
grass, orchardgrass, fescues, wild rye, rye­
grasses, quackgrass, bullgrass, and reed 
canary grass are known to become infected. 
To date the maize dv/arf mosaic virus seems 
to be restricted to members of the grass fam­
ily. 

The host range of the virus differs some­
what among investigators, possibly because of 
the strain of the virus or technique that is used, 
age of the grass plant, temperature, and pres­
ently unknown factors. 

5. HOW CAN I CONTROL IT? 

At present the development of resistant 
corn hybrids and varieties appears to offer the 
best and most lasting method of control. No 
corn breeder can say with certainty, however, 
how long it will be before commercially ac­
ceptable, highly resistant single- and double-
cross hybrids will be available to farmers. 

l'j\ It is not known yet how many virus strains are 
involved and whether a hybrid that is highly 
resistant in Ohio or Kentucky will also be 
highly resistant in Iowa, Illinois, or Missouri. 
Some corn lines that are rated "resistant" in 
field plots may actually have been missed by 
migrating aphids. 

Environmental factors affect aphid popu­
lation and movement. Present sprays have 
not been very effective. If you grow corn 
where the virus has cut yields severely, con­
tinue planting hybrids that seem to do best 
for you or possibly change your rotation or 
grow another crop. 

Com breeders are optimistic, however, 
that suitable replacements for the more sus­
ceptible commercial lines will be developed. 
Resistance to the virus(es) now appears dom­
inant to susceptibility, and inheritance studies 
so far have shown that relatively few genes 
are involved. On the basis of extensive 1964 
field tests in Ohio, Indiana, Kentucky, Ten­
nessee, Mississippi, and Louisiana, the pos­
sibility of having commercial corn hybrids 
and varieties with good resistance seems 
bright now compared with just a year ago. A 
considerable number of inbreds and crosses 
in common use by commercial, experiment 
station, and USDA sources have shown a high 
degree of field resistance to the maize dwarf 
mosaic virus. Many exotic strains of corn 
developed in Mexico and other Central Amer­
ican countries have also shown excellent field 
resistance. 
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Extensive field plantings, using all avail­
able com germ plasm (standard lines, hybrids, 
synthetics, and inter specifics) that appear 
promising, are planned in practically all 
states where the new disease has appeared. 
A "spectrum test" of 20 selected corn inbreds 
and other strains susceptible and resistant to 
both maize dwarf mosaic and stunt are being 
made in at least 13 breeding nurseries and 
field plantings in 1965. Plants will also be 
experimentally inoculated in infested fields 
and in greenhouses under controlled conditions. 

Until resistant corn varieties become 
available, the most immediately effective con­
trol measure is a vigorous Johnsongrass er­
adication program. Other perennial and winter 
annual grasses known to harbor the virus should 
also be controlled in the vicinity of corn, sor­
ghum, Sudangrass, and sorghum x Sudangrass 
hybrids. 

Controlling Johnsongrass. J^I'^songrass 
first appears as a few scattered clumps along 
roadsides, railroads, or fences, on waste 
land, or in fields. If not controlled, a clump 
may become a solid stand in a few years. The 
easiest way to keep Johnsongrass from spread­
ing is to eliminate clumps or small patches 

promptly. Two materials are recommended 
for this purpose: 

Use Atlacide at the rate of one cupful per 
clump or 6 pounds per square rod in patches. 
Be sure to treat far enough from the plants for 
the chemical to kill the rhizomes under the 
soil surface. Atlacide may be used in dry 
form or mixed with water and used as a spray. 

Use dalapon at the rate of 1 pound in 5 
gallons of water. Treat when the grass is 
between 1 and 2 feet high. Apply a second 
treatment about three weeks later to kill any 
new growth. Dalapon acts through the leaves, 
so wet the foliage thoroughly with the spray. 
A knapsack or small compression-type sprayer 
is satisfactory for treating small patches. 

In solid stands In pastures, fencerows, 
levees, railroad right-of-ways, and other 
non-crop lands, mow 2 or 3 times during the 
summer, then spray with dalapon when the 
grass is growing actively. Use 8 pounds of 
dalapon in 30 to 40 gallons of water per acre. 
If the area cannot be mowed, apply dalapon 
when the grass is 2 to 3 feet tall, using the 
amounts as mentioned above. A second and 
third application may be necessary to kill all 
of the roots and rhizomes. 
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1. Communism Is Socialism. 

2. How Do Industrialized Economies Operate? 

3. What Is Capitalism? 

4. Can Personal Freedoms Be Maintained Under 
Socialism or Communism? 

5> Comparison of Capitalism and Socialism-Communism 
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THIS DOCUMENT m BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
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POSITION OR POLICY. 

o 
C\j The terms capitalism, socialism, and 
Q communism have varying meanings. In this 
Q unit we will use them to designate different 

| j - types of economic organization of a society or 
a nation. A comparison is made at the end 
of this unit of such items as ownership, profits, 
freedom of enterprise, and economic incen­
tives under these different systems. 

U 

I 

g 

In our time the communistic form of eco­
nomic organization is often closely associated 
with dictatorial gove^ nments and with atheistic 
philosophical views. However, neither com­
munism nor any other form of economic or­
ganization is necessarily tied to any particular 
religious belief or to any certain form of gov­
ernment. 

Forms of government 

Essentially there are two basic types of 
government in the world today: (1) popular 
governments and (2) dictatorial governments. 

Popular government is one that is r e ­
sponsive to popular opinion, where the people 
have easy access to essential information, and 
where they are free to express in public their 
support for or opposition to the government. 
The United States, England, France, West 
Germany, Canada, and Japan are examples 
of such governments. We say that these 
countries have* "democratic" (spelled with 
a small "d") governments, but some dic­
tatorial governments also use the word demo­
cratic to describe their governments. Thus 
the official name of the dictatorial government 

that rules the eastern (communist) part of 
Germany is the "German Democratic Repub­
lic." 

There is one unfailing test to show whether 
a government is dictatorial or popular. This 
test is the nature and extent of the opposition 
to the ruling group or individual. In any 
country where the people a re really free, 
there is always open, organized, aggressive 
opposition to the group or party in power. 
Such opposition is always absent under dic­
tatorial governments. 

The evidences of open, organized, ag­
gressive opposition to the group in power are 
opposition newspapers a::,, other publications 
and one or more opposition organizations with 
well-known leaders who wish and work to take 
over power from those in control. 

Religion and economic systems 

(Xir generation has come to associate com­
munism with atheism, probably because the 
Russian communistic leaders have opposed 
religious organizations. Communism, how­
ever, is not always antireligious. In fact, 
many communistic communities have been or­
ganized and operated on religious bases. One 
of the best known of these societies was that 
founded by Robert Owen at New Harmony, 
Indiana, in 1825. Others were those at West 
Roxbury, Massachusetts, at Bishop Hill in 
northern Illinois, and the Amana Society at 
Amana, Iowa. The Amana Society continued 
its communistic form until about 1932. 
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s/n. Social ism, and Communism 

Fig. 1. The United States Capitol Building in Washington, D.C. 

o 

I 
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Fig. 2. The Kremlin, seat of Russian Government, ir Moscow. 
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Capitalism, Socialism, and Communism 

1. COMMUNISM IS SOCIALISM 

Many Americans seem to believe that 
there are important differences between so­
cialism and communism. Communism and 

i, « socialism, however, are primarily two dif-
I ferent names for tho same thing. This fact 

is made clear by a study of reliable diction­
aries and encyclopedias and of statements by 
the leaders of the socialist-communist move­
ment. 

Most dictionaries give essentially the 
same definition for socialism as for com­
munism. Each is defined as a social or eco­
nomic system in which the government owns 
and runs inost of the "means of production. " 
It owns the land, mines, factories, stores, 
transportation, newspapers, radio, television, 
hospitals, service agencies, and apartment 
houses. There is only one major employer 
and one landlord—the government. Families 
and individuals may be allowed to own a few 
personal things such as clothes, books, bi­
cycles, and perhaps some furniture. ( ) 

i 
I 

Karl Marx (1818-1883) was the founder 
of modern socialism-communism. He was 
a German writer on economic subjects. He 
used the words socialism and communism 
interchangeably. The Encyclopedia Britan-
nica describes Marx as a "socialist and phil­
osopher." The Encyclopedia of the Social 
Sciences describes him^ as a "social phil­
osopher, revolutionary leader, and founder 
of the chief current in modern socialism. " 
Other major reference works use similar 
descriptions. 

4. Government ownership of all banks 
and credit agencies. 

5. Government ownership of all trans­
portation and communication. 

6. Operation of all productive enter­
prises by the government. 

7. Compulsory labor, with the estab­
lishment of armies of laborers for 
industry and especially for agricul­
ture. 

8. The combining of agriculture with in­
dustry to eliminai.3 differences be-
tv/een town and country. 

9. Free education and abolition of child 
labor in factories. 

These recommendations provide impor­
tant questions for discussion. For example, 
to what extent have these m.easures been adopt­
ed in the United States? What are some good 
and bad.results? Whgit advantages and dis­
advantages would arise from the adoption of 
others? 

Marx claimed that the productive v/salth 
of nations had become concentrated in fewer 
and fewer hands, leaving a growing class df 
people, the proletariat, with nothing to sell 
but their labor. He believed that the workers 
would and should organize, seize all pro­
ductive propertv, and use it for the common 
good. 

The doctrines of Marx and Engels are 
being followed in Russia, China, Cuba and. 
to varying degrees in the United States and 
many other countries. 

§ 
M St 

o 

Communistic parties in all modern coun­
tries base their programs on the writings of 
Karl Marx (and his fellow worker, Friedrich 
Engels), especially the Communist Manifesto, 
published in 1848. Tus Manifesto advocated 
the following measures: 

Khrushchev himself has made some state­
ments about the relationship between socialism 
and communism. According to the Russian 
leader, the present system in Russia is so­
cialist, but the eventual goal is communism. 
It is significant to note that the name of "Rus-

1. Abolition of all private property in sia" today is the Union of Soviet Socialistic 
land. 

2. A progressive income tax. 
3. Abolition of all rights of inheritance. 

Republics, while the name of the organized 
group in control is the Russian Communist 
party. 
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2. HOW DO INDUSTRIALIZED ECONOMIES OPERATE? 
O 

The creation and operation of a modern 
industrialized economy requires three distinct, 
though closely related, processes: 

1. 
2, 

T 0 creatioii of capital. 
The man&^ement of the productive 
processes. 

3. 'xx. allocation of the products of the 
economy among the people. 

We shall see how these pre jesses are car­
ried out in the socialistic-communistic system 
and in what we call the capitalistic system. 

The creation of capital 

B*̂  the creation of ')apital v/e mean the pro­
duction of products or goc-ds that are used in 
the production of other goods and services. 
These products include simple tools like ham­
mers and knives and highly complex tools J ike 
tractors , ships, airplanes, machine tools, 
steel mills, electric power plants, irrigation 
systems, automated factories, business build­
ings, and electronic computers. 

In every form of economic organization 
all capital goods must be the result of pro­
duction in excess of consumption. In our 
capitalistic system the formation of capital 
(the accumulation of goods for further pro­
duction) is largely the result of individual en­
terprise. The motivating force is the hope 
for profit. 

In order that capital may be accumulated, 
fche workers must produce more than they r e ­
ceive for consumption. This means that in 
primitive economies the laborers must work 
for low wages. They must work for low wages 
regardless of whether the society is capital­
istic or socialistic-communistic. This is be­
cause the productivity of primitive economies 
is low, and the people can not consume more 
than their economy produces. Further, if 
they wish to accumulate machinery and equip­
ment (capital) they must consume less than 
they produce, or they must borrow from more 
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highly developed nations. Our people did both 
in the early years . Now we help ctJieis by 
lending our capital. 

in the socialistic-communistic system the 
government, called the state in most discus­
sions, I'ecides what capital goods are to be 
prcducod and forces the people to produce 
thera. Force can be exerted by v/ithhc H'Oi^ 
food and other necessities of life and by in­
flicting physical punishment upon the worker 
or members of his family. 

In our capitalistic economy the people, 
through their spending patterns, largely de-
termJne what capital goods will be produced. 
By this spending they determine whether the 
nation's capital formation will be used for 
more drive-in theaters, more shopping cen­
ters, or more gasoline refineries = 

Even in our economy the state decides upon 
the creation of certain capital items. Such 
items generally include streets and highways, 
sanitary systems, many v/ater and irrigation 
systems, some hospitals, som.e electric power-
producing and distributing sy stems, public 
recreational facilities, and most schools and 
colleges. (Some of our best hospitals, schools, 
and colleges, howe\'er, are privately owned 
and operated.) The workers are forced to 
contribute to the production of these capital 
items through taxes, inflation, or charges 
for use of the facilities. 

Capital formation requires two steps. 
(1) saving and ^) investment. In our capital­
istic system different people often perform 
these tvvo functions. Some people save—put 
some of their income into savings accounts, 
government bonds, and ret irement funds. 
Other people borrow from the savings insti­
tutions to invest--build factories, motelS; 
bowling alleys, restaurants, and apartment 
houses, open mines, or drill oil v.'ells. 

U 
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I >, 

The management of produetive processes 

In our capitalistic system the manage-
m ^nt for our industries is selected on a com­
petitive bas i s . Each firm competes with 
others to get the best management for top and 
subordinate positions. The poor managers 
are weeded out when their divisions or their 
companies fall behind or fail. 

A big chain-store company keeps careful 
records on the performance of each depart­
ment manager and each store manager. The 
top producers get the promotions; the non-
producers get the axe. 

Wlien a whole company has poor manage­
ment, the stockholders throw out the chief 
executives or take a big loss when the com­
pany fails. For example, of more than 70 
automobile companies in the United States in 
1924, less than half a dozen are stili operating 
todaj'. 

In the socjalistic-communistic system, 
management is selected largely on the basis 
of politics. This system is much like that we 
use in selecting persons for postmasters and 
many other federal and state jobs. It gets 
some good managers, but it is not very ef­
fective in eliminating poor management. 

In our capitalistic system the manage­
ment of industry is guided by the continuous 
voting of the people. They vote with their 
money. They vote every time they spend a 
dime for a coke, a dollar for a lunch, ten 
dollars for a motel room, a hundred dollars 
for a suit, a thousand dollars for a boat, ten 
thousand for a new barn, 100 thousand for an 
apartment house, or a million Por an airplane. 

In the socialist-communist system the 
management receives much less guidance 
from the people and much more from the 
central government. In man;/ cases tlie people 
cannot vote for what they v/ant because none of 
it is available in the markets» 

Allocation of the products among the people 

In our capitalistic system the allocation, 
or division, of products and services among 
the people is determined by (1) the amount of 
buying power that they can command and (2) 
their personal preferences for the unlimited 
variety of goods and services that are avail­
able to them. 

Th ̂  amount of buying power available to 
each person is determined in part by com­
petitive conditions and in part by law and con­
tractual arrangements. The incomes of in­
dividual farmers and independent business 
and professional men are determined in higlily 
competitive situations where individuals or 
small groups of individuals are the competitive 
units. The mcomes of large union labor groups 
are also determined largely by competitive 
conditions, but the competitive unit is a larger 
group, such as the employees of a specific 
factory or the workers in a trade. 

Here we should note that union contracts 
in effect tell an employer how much he must 
pay and the worker how little he must take. 
Unions do not guarantee any worker a job, 
although contracts with employers usually 
indicate some order of seniority for workers. 
This order establishes a system of rationing 
jobs when employment opportunities are fewer 
than the number of qualified workers who would 
like to work at the established wage rates . 

This may be said about the level of wages: 
They can never be more than the productivity 
of the economy. Thus increased productivity 
is always essential to higher real wages. By 
real wages we mean purchasing power. 

In addition to wages, we use two other 
devices to allocate products of the economy 
among the people. These devices are (1) 
rationing and (2) taxes and public aid. 

Rationing is always necessary whenever 
the price of any commodity' is kept below its 
balance point, or market value. If the gov­
ernment does not ration the item, then the 
producer or distributor must do it. Rationing 
may be on a simple first-come, first-served 
basis, or on some basis of need, merit or 
influence. • 

During Vv'̂ orld War II shoes, gasoline, 
t i res , and many foods were rationed. Most 
raw materials were rationed to manufacturers 
in accord with the importance of their product 
to oar military effort. A few items are still 
rationed today; for example, natural gas for 
heating h&m.es is rationed in some areas. The 
privilege of attending college may be rationed 
on the basis of merit—scholarship. Students 
with low grades are not admitted. 

in socialist-communist countries prices 
of some things are often kept below market 
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value. For this reason it is necessary to 
ration many items, including housing. Usually 
a long wait is necessary before housing can 
be secured. The privilege of attending high 
school and college is more carefully rationed 
in socialist-communist countries than in the 
United States. Good scholars can attend col­
lege with little or no expense. In the United 
States the size of father's checking account, 
rather than the student's scholarship, some­
times is the factor that determines whether 
or not the good student goes to college. Some 
families do not value education highly. Some 
farm families, for example, may prefer to 
spend their money for a new automobile, 

tractor, or furniture, or more land chan for 
education. The proportion of farm boys and 
girls attending college in our country is well 
below the average for the nation. 

Public aid is used extensively in the United 
States and other capitalistic countries to al­
locate food and other essentials to individuals 
and families that cannot take care of them­
selves. Unfortunately public aid is also given 
to many who could provide for themselves if 
they wished to do so, or were forced to do so. 
We do not have much information about public 
aid in communistic systems. 

O 

3. WHAT IS CAPITALISM? 

i-i 

I 

The word capitalism has many connotations, 
some of them unfavorable. According to a 
huge dictionary published 50 years ago, capi-

The concept of capitalism is much newer 
than the idea of socialism-communism. Karl 
Marx is given credit for "discovering capital-

talism is "a system which favors the con- ism. " His most famous book is called "Das 
centration of wealth in the hands of a few." 
This definition or description was devised and 
publicized by Marx. Most of us in America 
could not support that kind of capitalism. 

An equally heavy, but newer, dictionary 
defines capitalism as "an economic system in 
which.. ,the ownership of land and natural 
wealth, the production, distribution and ex­
change of goods, the employment and reward 
for labor, . . . are entrusted to and (carried on) 
by private enterprise and control under com­
petitive conditions. " According to this defi­
nition, the two key cliaracteristics of our form 
of economic organization are (1) private own­
ership and (2) competitive conditions. This 
definition is much more appropriate for us in 
America than the one given by Marx a century 
ago. Incidentally, this same dictionary says 
that "usually socialism denotes the doctrines 
developed b y . . . Karl M a r x . . . . " This sup­
ports our earlier observation that socialism 
is identical with communism. 

Curiously enough, the New International 
Encyclopedia, published in 1917, does not 
have an article on capitalism, although it has 
long discussions of both socialism and com­
munism. Among other things it says that 
"communism, in its broadest sense, is the 
economic basis of socialism. " 
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Kapital. " Most of the other economists of his 
time did not even mention capitalism. They 
accepted it, but did not have a name for it. 

The famous German economist, Werner 
Sombart, who lived until 1941, was the first 
to recognize capitalism as fundamental to the 
modern system of economic thought. His 
chief work, Per Moderne Kapitalismus, was 
first published in 1902. 

We may note some of the essential char­
acteristics of modern capitalism: 

1. The capitalistic process is evolution­
ary; it is always changing; it can never re ­
main static. It is the only known economic 
system that has led to the highest levels of 
living for the masses of people, 

2 . The capitalistic system inflicts at 
least temporary hardship on some people. 
They lose out in the competitive struggle and 
are forced to find other employment. Farm­
ers , coal miners, and railroad workers are 
examples of entire groups who find that op­
portunities for employment are diminishing. 

Many persons assert that there is little 
or no competition in our present business 
world. Most of them apparently have had 
little or no experience in the management or 

O 
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ownership of any business. We do have lit­
erally millions of persons who have worked 
in the business world of modf^rn America and 
who can testify to the reality of competition 
there. Just talk to a few businessmen in your 
own home town—or someone who has a man­
agerial position in a large corporation. 

3 . The capitalist society has a class 
structure (as do most known societies). Marx 
alleged that there were only two classes—the 
wealthy owners and the poor working people, 
the "haves" and the "have-nots, " but we have 
many "classes." We have managers of bus­
inesses, farmers, skilled workers, common 
laborers, the clerical ("white collar") group, 
and the professional c lass . These a re , of 
course, not distinct classes, but rather broad 
areas that have no distinct border lines. Sup­
porters of capitalism ascribe individual suc­
cess in this society to superior ability, stren­
uous effort, and strong moral standards. Op­
ponents of capitalism assert that exceptional 
economic achievement under capitalism is the 
result of "luck" or the absence of moral stand­
ards, or both! 

4. A fourth characteristic of the capital­
istic system is that it runs by spurts—some­
times fast, sometimes slow. Thus we have 
alternating periods of boom and recession. 
The recession periods bring extensive unem­
ployment and also political unrest. Reces­
sions and depressions are fertile breeding 
grounds for political revolution. The de­
pressions after World War I brought on the 
destruction of popular governments and the 
rise cf dictators in Germany (Hitler), Italy 
(Mussolini), and several other countries. 
Even here in the United States we experiencsd 
a considerable revolution led by Franklin D. 
Roosevelt. 

In our society the government owns con­
siderable property and operates a numijer of 
major enterprises. Among these are roads 
and streets, parks, public lands in the Rocky 
Mountain states, dams, reservoirs, and much 
electric power generating and distribution 
equipment. Among the government operated 
enterprises are the postal system, the social 
security system, and most of our schools and 
colleges. 

It is argued thut since the government 
has managed the«?e properti«iS and entei:prises 

efficiently and satisfactorily, it could own 
most of our other property and operate most 
of our other enterprises with equal success 
and satisfaction. There is one big fallacy, 
however, in this line of argument. It over­
looks the fact that private enterprise provides 
essential competition for the government in­
stitutions. The government must meet the 
competition provided by the private sector of 
the economy. Thus, state universities must 
meet the competition provided by private 
schools, such as Harvard, Yale, Princeton, 
Northwestern, and the University of Chicago. 
The state schools must meet competition in 
paying staff members but, more important, 
they must meet con^petition in excellence of 
teaching. 

Employment by a public agency is reason­
ably pleasant and remunerative under present 
ccnditio-is. Employment by the state, how­
ever, might be very unpleasant, or unobtain­
able, if there were no private employers. 

We should say a word about laissez faire, 
a French expression meaning let it be, do not 
interfere. It is a policy supported by some 
economists in the past and also at the present 
time. Many people confuse laissez faire with 
competition. They argue that we do not have 
laissez faire in business; therefore, we should 
not expect to maintain competition in agricul­
ture. The first part of this argument is right, 
but not ill the sense that is commonly meant. 
Certainly we do not blindly follow the doctrine 
of laissez faire in our economy. We intervene 
especially to maintain or create competition. 
By contrast, laissez faire would permit big 
business to become highly monopolistic. 

If there is any one characteristic that is 
special to our (the L . S.) form of capitalism, 
it is intense competition. We have extensive 
laws to promote and maintain competition. 
This fact is illustrated by the court trials and 
the conviction cf the evecutives of some large 
corporations for conspiring to avoid com­
petition. 

To be sure, our competition is not perfect. 
We have some laws to promote and mairtain 
monopolies. Outstanding among them "xC laws 
that exempt labor unions from antitrust laws, 
in this respect West Germany is ahe^td of the 
United States. We see tiie results in the fact 
that the U. S, doilar is weak while the mark is 
strong. The Germans have been gaining gold 
while we have been losing it. 
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4. CAN PERSONAL FREEDOMS BE MAINTAINED UNDER SOCIALISM OR COMMUNISM? 

One important question for us to consider 
is whether a popular or free government can 
be maintained where that government owns 
most of the means of production and hires and 
^.res most of the people. In the United States 
today many people prefer working for the gov­
ernment to working in private industry or going 
into business for themselves. Most employees 
of federal, state, and local governments enjoy 
reasonably good pay, often more than they 
could earn in private employment. Gold-
brickers seldom get fired. Wage increases 
come almost automatically. Disability and 
retirement benefits are acceptable, and if any 
good worker becomes dissatisfied he can usually 
get acceptable smployment in private business. 

However, if the government controlled ali 
jobs—^was practically the only employer, the 
individual would have no choice of employer. 
The best jobs would go to political favorites 
and to those who would support the "party 
line. " Persons who criticized the admini­
stration or its policies would be penalized by 
being denied promotions, by being demoted, 
or by being assigned to some American equiv­
alent of Siberia. 

There are some of these practices in our 
own country, and probably in every country 
that has popular government and private en­
terprise. For example, there are hundreds 
of jobs in the federal government that are 
filled to pay political debts and to build politi­
cal organizations. Similar practices prevail 
in most state and city governments. 

Another example is the collection of so-
called voluntary contributions from city, state, 
and federal employees to build political cam­
paign funds. . 

A third example is provided by many of 
our labor unions. They virtually control the 
employment opportunities of their members. 
Workers who oppose the union may find them­
selves subject to personal harassment and be 
denied employment. 

tjnion members, like government workers, 
are often asked to make "voluntary" contribu­
tions to so-called educational programs which 
are in reality political campaigns. Failure 
to make such contributions results in social 
and economic pressures on the members who 
would be independent. 
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Fig. 3. AiTicrican farmeF at work on his farm. 
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In a private enterprise system, employ­
ment in government service is always pro­
tected by the existence of alternative em­
ployment in private industry. The alterna­
tive of private employment is the essential 
force that makes and keeps government em­
ployment bearable. 

Recall the quotation, "Power corrupts. 
Absolute power corrupts absolutely. " 

While 1;. 's theoretically possible to have 
popular gove. ment that is also socialist-
communist, no nch government has ever 
existed for any Substantial period of time. 
In the absence of &] '-;cific examples to the 
contrary, and in view *" the nature of people, 
it seems unlikely that 8 can expect to see 
personal freedoms ma ntained under any 
socialist-ocmiiiunifat ccor ^mic system. 

5. COMPARISON OF CAPITALISM AND SOCIALISM-COMMUNISM 

o 

All knov/n economic systems are mix­
tures of capitalism (private enterprise) and 
socialism-communism (public enterprise). 
There seem to be some important advantages 
from such a mixture. For example, a good 
system of public schools seem to be necessary 
for the achievement of a high standard of liv­
ing for a nation. And no socialist-communist 
country has been able to operate without some 
private enterprise. 

While a mixture of private and public 
enterprise seems to be desirable, the nature 
of the mixture is very important. Some es­
sential services apparently can be provided 

advantageously by public agencies, but ex­
tensive government control of production and 
employment—especially schools, newspapers, 
radio, and television—leads to inefficient 
production and loss of personal freedom. 

An economic system can be compared with 
the making of concrete. Strong and useful 
concrete can be made with the right mixture 
of high quality cement, sand, gravel, and 
water. But poor quality ingredients, or im­
proper proportions of them produces only a 
worthless mess . The following paragraphs 
provide some compai-isons between capital­
ism and socialisni-communism. 
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Fig. 4. Russian women at work on a form. 
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i f 

Ownership of property 

Capitalism. Most property is owned by 
individuals or groups (corporations). The 
owners have great freedom in the use of their 
property. They can use it for personal en­
joyment or for pmducing things for sale, so 
long as such use dobB not interfere materially 
with the rights of othei people. Private prop­
erty can be sold or giv'en away. Owners 
usually must pay taxes based on the value of 
the property, for the maintenj^nce of public 
services . Taxes also may be i-̂ ivied upon 
property when it is t ransferred i.-om one 
party to another. Private property ..-ights 
are granted by society as a whole and re 
limited by the whole society. 

Socialism-Communism. Proj^eity gen­
erally belongs to the people ooliect.voly. The 
public owns the land, i^aines, factories, trans­
portation, stores, boifcj.g, ressaurants, the­
aters , newspapers, X^ICIJ^S. a.̂ d television. 
The public also owns the . ':<...-e.s, apartments, 
and automobiles. These prv, v 'ties are man­
aged by government emplo^'^^cs who are di­
rected by a highly centralized autnovity. In­
dividuals and families may be permitted to 
own personal items such as clothing, furni­
ture, and bicycles. 

Freedom of enterprise 

Capitalism. Each person has the privi­
lege of choosing his occupation or business. 
He can work for himself, or choose a private 
or public employer. It is believed that when 
each person is free to choose his occupation 
he is likely to make his best contribution to 
group welfare. Freedom of enterprise does 
not guarantee that each individual will be suc­
cessful in his chosen vocation. Governmental 
units, representing the public, intervene to 
prohibit activities judged to be against the 
public interest . 

Socialism-Communism. Practically all 
individuals must work for the government or 
a government agency. Each person is expected 
to work in a job provided by the government, 
though he may have some choice of jobs. 
While socialist-communist countries usually 
permit some small private enterprises, no 
one, except possibly a favored few political 
leaders, is permitted to earn substantial prof­
its. Freedom of enterprise is often expressed 
in graft—or the sale of influence. 
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Economic incentives 

Capitalism. Individuals base most of 
their activities on a desire from isom ê kind 
of economic gain such as wages or profits. 
The desire for power and prestige, and the 
satisfaction from helping others, also serve 
to motivate individuals to produce useful goods 
and services. The desire for economic gain 
guides individuals into occupations and ac­
tivities where they can make a large contribu­
tion to the satisfaction of the wants of many 
people. 

Socialism-Communism. There is very 
little opportunity for personal profit, or to 
become the owner of such attractive things 
as automobiles, homes, and farms. According 
to traditional socialist-communist theory each 
individual would be paid largely according to 
his needs. Thus wages and salaries would be 
about the same for everyone. In practice, 
however, public officials and the managers 
of enterprises, (who usually double as political 
leaders) receive much higher incomes than do 
most of the people. 

The ;.rice system 

Capitalism. Most of the economic activity-
is guided by an impersonal price system. It 
directs the production and use of goods and 
serv ices , except those provided by public 
agencies. Individuals consider prices when 
they decide what and how much to buy. They 
are guided in a large part by wages and sj^l-
aries (the price of their labor) in the choice 
of their occupation and employer. Pr ices 
also guide the use of land and capital (build­
ings and equipment) into the most desired 
uses. Prices keep production and consumption 
in balance without need for rationing. 

oocialism-Communism. Pr ices are 
relatively unimportant in guiding production 
and consumption. Major decisions are made 
by public officials, who usually are political 
leaders. The central governing group decides 
what and how much to produce. Prices pro­
vide some guide to consumers in their pur­
chases, but most major items—such as housing 
—are allotted by government officials. Wage 
differentials (prices) apparently are essential 
to encourage leadership and the assumption of 
responsibility. The lack of a free pricing 
system prevents the development of efficient 
agricultural and industrial enterprises. 

O 

o 



li;^l|l||PIPPj^JMI.iVi%JWywJI^JJIWi 
l.^^l^M^-'^^f''^^^-^^^, 

gJ4.kgg«^ .̂̂ ^ "r'» ?."^^t?y^,-?^^J .fmg'^.^%^ ^-»' - --f̂ :̂ -,-

(11) 
Capitalism, Socialism, and Communism 

u 

Competition 

Capitalism. In the American form of 
capitalism competition works to reward the 
efficient and to penalize the inefficient. Com­
petition among firms encourages the reduction 
of costs of production, the improvement of 
quality and the development of new products 
for consumers and industry. In most in­
dustries competitive conditions are main­
tained by government rules, and court action 
if necessary. Some monopolies are permitted 
and even encouraged, for example the supplying 
of water, electricity, gas, and telephone serv­
ice. Charges by monopolies are controlled by 
the government, not to insure a profit to the 
owners, but to protect the public. Competition 
among individuals for the better jobs leads to 
constant improvement of individual perform­
ances. 

•^ Socialism-Communism. There is rela­
tively little direct competition among farms, 
factories, and other economic units in the 
social is t-communist sys tems. Effective 
competition is impossible without free prices 
and free markets. There is little incentive 
to reduce costs, improve f uahty or to develop 
new products for consumers. Factories, 
ra i l roads , e t c . , operate largely as mon­
opolies. Prices and charges are regulated 
primarily for the benefit of the government. 
This benefit may be monetary or political. 
There is considerable competition among 
ambitious individuals. This competition be­
gins in school. Students who show exceptional 
abilities are given advanced training. Later, 
those who exhibit technical ability and/or 
political leadership are given the better jobs. 
Those who incur the displeasure of the leaders 
are demoted or punished. 

Political and economic freedom 

Capitalism. Experience over many cen­
turies has shown that a high degree of political 
and economic freedom can be achieved and 
maintained under our form of capitalism, 
which is chara jterized by the private owner­
ship and competitive operation of land, fac­
tories, and other productive property. Each 
individual can go into a business for himself, 
or get a job with any one of many private 
businesses or public agencies. He can freely 
and publicly support or criticize his private 
employer or the public officials. He can par­
ticipate in the selection of nominees for public 
office, and usually can choose between at least 
two contenders for any public office. He can 
himself become a candidate for public office 
without or with the support of the ruling group. 

Socialism-Communism. Marx and other 
leaders long claimed that people were op­
pressed under capitalism and tlmt they would 
gain freedom under socialism-communism. 
It hasn't worked out that way. Ever3rwhere 
that the communists have taken over the people 
have lost, rather than gained freedom. They 
have lost the privileges of owning property, 
going into business for themselves, or working 
for an employer of their own choice, l^hey 
have lost the freedom to criticize their em­
ployer and government officials. Most of the 
people have no voice in the selection of candi­
dates for public offices. They can vote, but 
only for the man selected by the party leaders. 
The lack of freedom and opportunity is clearly 
shown by the stringent measures, including 
the building of the infamous wall in Berlin, 
taken to prevent the people from leaving the 
socialist-communist countries. 

This unit was prepared by L. H. Simerl, Department of Agricultural Economics, University of I l l inois . 
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/ S A F E T Y IN THE AGRICULTURAL MECHANICS SHOPS/ 

1. What Are General Rules for Safety in the Agricultural Mechanics Shop? 

2. What Are Safety Listructions for the Use of Hand Tools? 

3. What A r e Safety Regulations When Working with Electricity? 

4. What Are Safety Instructions for Tractor and Machinery Repair? 

5. What Are Safety Instructions for Soldering and Sheet Metal Work? 

Safety Instructions for Operating 

G. Portable Electric Circular Saws 

7. Circular Saws (Tilting Arbor and Radial Arm) 

8. Reciprocating and Portable Jig Saws 

9. Band Saws 

10. Jointers 
11. Electric Sanders 
12. Routers and Planers 

13. Drill Press and Portable Electric Drills 

14. Power Grinders 

15. Power Hack Saws 

16. Arc Welders 

17. Qxy-Acetylene Welders 

18. Inert Gas Shielde-i Welders 

19. Spot Welders 

20. Gas Forges 

' / 

U.S. DEPARIMENT OF HEALTH, EDUCAIIOK & WELFARE 
OFFICE OF EDUCATION 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

One of the most valuable habits you can 
acquire in your shop training is the formation 
of a positive safety attitude. A positive safety 
attitude means the habit of not only being 
safety conscious but also familiar with rec­
ommended safety procedures in using tools 
and operating equipment. It is not difficult 
to be constantly aware of the importance of 
safety when you know how vital it is to you to 

fsyultivate proper attitudes toward safe work 
i4iabits. 

S The danger of the absence of a positive 
^t t i tude toward safety becomes immediately 
Apparent when you consider the consequences 
pBof neglect in any one area. In the field of 

traffic safety, evidence shows that where 
traffic law enforcement decreases, accidents 
increase. In another case, a factory foreman 
became lax in enforcing the 'requirements for 

wearing safety goggles, and in one month's 
time, eye injuries increased five percent. 
No doubt each of you can easily recall recem 
accidents in your community that were due to 
carelessness, neglect, or an improper safety 
attitude. Industrial shops are not the only 
place where a positive safety attitude is im­
portant. It is important in agricultural me­
chanics shops. Therefore, the safety rec­
ommendations found here have been estab­
lished for three very good reasons: 

1. To protect you and your co-workers 
from bodily harm. 

2. To minimize damages to the facilities, 
machinery, and tools. 

3 . To provide you with experience in 
safety concepts that apply to occv:5)a-
tional fields. 

/ > 
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^2) Safety in fhe Agricultural Mechanics Shop i ^ 

1. WHAT ARE GENERAL RULES FOR SAFETY IN THE AGRICULTURAL MECHANICS SHOP? 

Safety is of first importance in any shop. 
Safety involves many things. It means having 
tools and equipment in good operating con­
dition with proper guards in place at all times. 
It means that students who use the shop must 
be properly trained in safe operating pro­
cedures. Most of all, it means the use of 
common sense and good judgment by students 
who are alert and who really believe in safety. 

Statistics show that 85 percent of school 
and industrial plant accidents are due to hu­
man factors against which mechanical devices 
cannot guard. Thus, guard- and other safety 
devices afford only about 15 percent protection 
against accidents. Most accidents result 
from someone's thoughtlessness, careless­
ness , or lack of consideration for others. 

Safety depends upon YOU; YOU must be­
lieve in it; YOU must learn and practice safe 
rules of conduct in the shop; YOU must sell 
o thers on the idea of safe operation at all 
t i m e s . 

Proper dress in the shop 

Wear appropriate clothing in the shop. 
Avoid loose fitting or ragged clothing. When 
working with power equipment, remove your 
tie, roll your sleeves above the elbows, and 
tuck your shirt in your trousers. 

For welding, clothing should be free from 
accumulated oil, dirt, and grease. Fire r e ­
sistant gauntlet gloves are recommended for 
the hands and wr i s t s . Woolen clothing is 
preferable to cotton because it is not as read­
ily ignited. Keep sleeves and collars buttoned. 
Cuffs should be turned down and pockets should 
be eliminated, low shoes with unprotected tops 
permit slag or sparks to lodge in them. 

Keep hair cut to avoid hazards when work­
ing in the shop. 

Wear safety goggles while working in the 
shop. Safety goggles protect the eyes from 
injuries caused by small particles, splashed 
acids, etc. 

Proper work habits in the shop 

Avoid HURRY. Plan your work so you 
will have plenty of time to finish before clean­
up time. A hasty operator cannot be a careful 
operator. 

VAS 3022 

Keep busy during the entire period in the 
shop. Plan your work so you are busy during 
the shop period. Do not bother other students 
or work on another student's project unless 
you have been so assigned by your instructor. 

Refrain from loud talking or shouting. 
The shop is a teaching laboratory and un­
necessary noise is distracting. Talk in a 
low tone and avoid shouting. 

Do not leave the shop without the instruc­
tor's permission. The instructor is responsible 
for all members of the class during the time 
they are assigned to him. Do not leave the 
class without first checking with your instruc­
tor. 

Do not talk to another student while he is 
operating power, equipment. Operating a 
machine is a full time job. If necessary to 
talk, signal him and wait until he has turned 
off the machine. 

Do not start or stop machines unless you 
are the operator. The operator of a machine 
must be in full control at all t imes. Some 
operations require a helper, but the helper 
should not start or stop the machine or con­
trol its operation in any way. All stationary 
power tools should have a working safety 
zone. It may have lines plainly marked en­
circling the power tool. During the operation 
of the power tool, only the operator or the 
operator and his assistant should be within the 
safety zone. 

Do not engage in horseplay, scuffling, or 
pushing while in the shop. Any student who, 
by his actions in the shop, becomes a hazard 
to the safety of himself or his fellow students, 
should not be permitted to operate equipment. 
In extreme cases he may not be permitted to 
continue as a member of the class. 

Clean the shop before leaving it. When 
the warning bell rings, all tools should be 
returned to their proper storage place and work 
areas cleaned up before the class is dismissed. 
Spilled oil or grease should be cleaned up 
promptly as it may cause others to slip and 
fall. Accumulations of dirt, sawdust, and 
trash create a fire hazard as well as an ac­
cident hazard. 

Report all defective equipment to your 
ii:structor. Turn off any motor or appliance 

\ \ 
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Safety in the Agricultural Mechanics Shop (3) 

I 
W 

i 

that does not seem to be operating properly. 
Turn off the motor if it seems to be heating 
above normal operating temperature. Equip­
ment must be kept in good condition to be 
safe. Cutting tools must be kept sharp, hand­
les tight, and guards in place on grinders, 
saws, and other power tools. Equipment 
that is not in good operating condition should 
be labeled "OUT OF ORDER" and not used 
until it is repaired. 

THINK. Most accidents are caused by 
thoughtlessness. When in douJrt about the 
correct safety procedure, ask your instructor. 

Proper fire protection in the shop. 

Know the location of fire extinguishers. 
Learn the types of fire extinguishers that are 
available in the shop and the correct type to 
use on each class of fires. 

Know the location of the fire blanket. The 
fire blanket should be available to the welding 
area for emergency use to extinguish clothing 
fire. 

Always check the area for flammable ma­
terial before lighting torches or turning on 
welders. 

Store paint, lacquer, and other flam­
mable material in metal cabinets. 

Use only safe solvents for cleaning. Gas­
oline should nevsr be used for cleaning pur­
poses because of the danger of fire or explos­
ion. 

Proper first-aid in the shop 

Report all injuries, including minor cuts, 
to your instructor. Infections can develop 
wherever the skin has been broken or cut. 
Use first-aid materials and if in any doubt, 
consult a doctor or nurse. No student who 
has had an accident which caused the flow of 
blood should leave the shop alone. 

Know the location of the first-aid cabinet. 
The standard items of first-aid supplies should 
be kept in a first-aid cabinet in the shop. 

Welding or cutting on containers 

Never do any welding or cutting on con­
tainers that have held a flammable substance 
until they have been thoroughly cleaned and 
safe-guarded. * An empty gasoline container 
may be just as dangerous as a full one because 

gasoline vapor usually remains in the con­
tainer after gasoline or other flammable ma­
terial has been removed. 

Firs t v/ash the tank several times and 
flush it with live steam until all possibility of 
gasoline vapor has been removed. Washing 
with a strong solution of caustic soda or sim­
ilar chemical will remove heavy oils. 

Fill the tank with water or carbon dio?;ide 
before welding or cutting on it. 

Water drives out any remaining vapor. 
However, before starting to weld, drain the 
u^fcer to a point just below the spot to be welded. 
Also be sure there is a vent or opening above 
the water to provide for the release of heated 
air from inside the container (Fig. 1). 

Carbon dioxide may be forced into the 
container where it is not practical to fill it 
with water (Fig. 2). Periodic examination 
of the gas contents of the container should be 
made to make sure the concentration of car­
bon dioxide (80% of air space inside container) 
is great enough to prevent an explosive mix­
ture. 

Dry ice is sometimes used by placing a 
sufficient amount in the container to provide 

Fig. 1. Containers which have held flammable materials 
should be f i l led with water before welding or cutting. Make 
sure that the spoce above the water level is vented. 

* Detailed procedures for safeguarding containers for welding 
may be found in the booklet "Safe Practices for Welding and 
Cutting Containers That Have Held Combustibles." Ameri­
can Welding Society, 33 W. 39th St.. N. Y. 
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(4) Safety in the Agricultural Mechanics Shop 

Open-. protection. The dry ice produces carbon 
dioxide which occupies the air space in the 
container. In using dry ice, be sure to use 
enough dry ice to replace 80% or more of the 
air space with the carbon dioxide. 

PRECAUTION! - The use of carbon tetra­
chloride in place of carbon dioxide is not 
recommended as carbon tetrachloride gives 
off a poisonous vapor when heated. 

F i g . 2. Sui table concentrat ions o f n i t rogen or carbon d iox ide 
may be used to supplement thorough c lean ing to safeguard 
conta iners . 

2. WHAT ARE SAFETY DESTRUCTIONS FOR THE USE OF HAND TOOLS? 

Although most serious accidents involve 
power equipment, many minor accidents occur 
with common hand tools. Following are some 
suggested practices that will help to eliminate 
shop accidento with hand tools. 

Proper use of hand tools 

Keep all edge tools anarp. Dull tools are 
dangerous because excessive pressure is 
necessary to make them cut and this frequently 
causes tools to slip and injure the operator. 

Avoid cutting toward yourself or others 
around you, when using an edge tool. There 
is always a possibility of the tool slipping and 
injuring you or others. It is necessary to pull 
a draw knife or a spokeshave toward you, but, 
since you use both hands with these tools, they 
are relatively safe. 

Use wrenches of the proper kind and size 
for the job. Wrenches with worn or spread 
jaws are hazardous. Do not use a pipe to 
extend the handle of a wrench. Wrenches that 
fit improperly increase the chance of slipping 
and injuring your knuckles. Do not strike 
wrenches with hammers . 

Do not handle tools carelessly. Avoid 
dropping tools or placing them where they 
can fall or be easily knocked over. 

Provide handles for all files. This r e ­
duces the possibility of an injury from the 
sharp tang. 

VAS 3022 

Use tools correctly. Do not use a tool 
for a purpose other than for which it was de­
signed. Use the right tool for the job. The 
wrong tool may damage mater ia ls , injure 
worke r s , or both. 

Do not use pliers in place of a wrench. 

Do not use a wrench as a hammer. The 
wrench may break or chip. 

Do not use a screwdriver ab a chisel, 
punch, or pry bar. Hammering on a 
screwdriver may damage it. 
Do not use a machinists or ball pein ham­
mer for carpentry work. 

Do not use carpenter's hammers to strike 
punches or cold chisels. 

Do not use punches or chisels with mush­
roomed heads. Dress the heads of mushroomed 
cold chisels and punches on the grinder in 
order to prevent particles from breaking off 
and endangering the user or other persons. 

Store tools properly so that sharp edges 
are guarded. 

Keep handles secure and in good repair. 
Be sure all tool handles are securely attached 
before using them. Loose hammer heads or 
weak handles endanger other workers as well 
as yourself. Check for cracked or loose 
handles on all axes, hatchets, and hammers 
before using them. 

I i 
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Safety in the Agriculiural Mechanics Shop (5) 

Adjust the jaws of adjustable wrenches. 
Take time to properly adjust the jaws and 
keep the face of the wrench forward in the 
direction the handle is to turn. Adjustable 
wrenches often slip or break when used im­
properly. 

Keep tool handles free from dirt, oil, 
and grease. Dirty, greasy tools are dangerous 
because it is impossible to grip them properly. 
Clean tools make a worker more efficient. 

Drive nails correctly. Hold the nail be­
tween the thumb and forefinger. Keep the 
remaining fingers closed and away from the 
nail. 

Do not carry edged or pointed tools in 
your pocket. Serious injuries can be caused 
by chisels, scribers, wing dividers, etc. in 
this way. 

Hold work steadily. Be certain that work 

to be cut, sheared, chiseled, or filed is steady 
and secure to prevent tools from slipping. 

Use screw drivers of the proper size. 
Don't use one with a blade too thick, too thin, 
too wide, or too narrow, as it may slip and 
cause injury. Keep the tip in good condition, 
not worn or rounded. Use screw drivers of 
proper design. Do not hold work in your hand 
when using a screwdriver. If possible, use 
both hands on a screwdriver and keep it pointed 
away from your body. Puncture injuries caused 
by screwdrivers are rather common and often 
quite serious. 

Mount vises securely. A loose vise is 
dangerous. If a machinist's vise has a swivel 
base, be sure it is locked. Do not strike the 
vise handle with a hammer. Do not use a pipe 
as an extension of the handle. Normal lever­
age will hold the work securely in place. Do 
not hammer on the beam. It is not an anvil 
and is not intended for this use. Keep vise 
jaws clean at all t imes. 

3. WHAT ARE SAFETY RECOMMENDATIONS WHILE WORKING WITH ELECTRICITY? 

Students are surrounded in the agri­
cultural mechanics shop by various types of 
electrical equipment, tools, and appliances. 
In order to work safely under these conditions, 
it is important to understand the possible 
dangers that may result from unsafe and im­
proper operation of electrical equipment. 

Recommendations for safety with electricity 

Check all wiring, outlets, and service 
fixtures in the shop regularly for safety. This 
should include wire size, outlets, fuses, switch 
boxes, etc. All wiring should comply with the 
National Electrical Code. 

Locate and check the master switch. Be 
sure you know where this switch is located and 
how to shut it off in an emergency. 

Check all electrical tools for damaged 
cords , faulty plugs, or loose connections. 
All cords should contain a grounding con­
ductor. 

Check all extension cords for exposed 
wires, faulty plugs, poor insulation, and poor 
connections. Avoid overloading extension 
cords. Avoid handling electrical cords and 
switches with wet hands. Do not place ex­
tension cords in doorways or lay them on 

radiators or steam pipes. Wipe them to r e ­
move grease before putting them away. Do 
not disconnect power tools, appliances, or 
extension cords by pulling on the cord. This 
may cause loose connections or broken con­
ductors. 

Use grounding plugs on all power tools. 
Be sure that all receptacles in the shop are 
the grounding type and properly installed. 

Use care in dar.p places. Do not operate 
electr ical equipment adjacent to water or 
damp places unless special precautions have 
been taken. When working with electrical 
equipment in damp places, it is best to v/ear 
rubber-soled shoes. 

Keep proper size fuses on hand. Do not 
use pennies or other objects as a substitute 
for fuses. This may result in overheated con­
ductors and appliances or in a fire. 

Unplug heating appliances. Never leave 
heating appliances connected when not in use. 
Overheating or fire may result. 

Use proper cleaning solvents. Do not use 
gasoline or flammable solvents to clean elec­
tric motors or appliances. 

Check motor temperature . Turn off 
motors and appliances that are smoking, have 
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(6) Safeiy in the Agriculfurat Me'chanics Shop 

a peculiar smell, or are operating above nor­
mal temperature. 

Check circuits carefully. Use an insul­
ated circuit tester to check circuits. Do not 
use bare fingers to see if a circuit is ener­
gized. 

Use a fuse puller to remove cartridge 
fuses. 

Lock a control switch open if you are 
working on a circuit. If it is not locked open, 
someone may close the switch and energize 
the circuit. 

Use proper extinguisher on electrical 
fires. Do not use water-type extinguishers 
as they can result in a fatal shjck. 

Observe the following precautions when 
completing electrical wiring, electric motors, 
and controls exercises. 

a. First make a wiring diagram on paper 
and have it checked. 

b. Sclder wire splices and tape them un­
less insulated solderless connectors 
are used. 

c. Properly connect and t i^ ten screws 
on wires connected to electrical fix­
tures. Do not tighten screws so hard 
that fixtures are broken or threads 
are stripped. 

d. Use correct wiring methods and pro­
cedures and follow the rules of the 
National Electrical Code. 

e. Have instructor check the work before 
connecting up to current. 

f. Have instructor check connections be­
fore turning on an electric motor. 

g. Be sure the neutral conductors are 
not switched in controls exercises. 

: 

f 

4. WHAT ARE SAFETY BSTSTRUCTIONS FOR TRACTOR AND MACHINERY REPAIR? 

The repair of tractors and farm machinery 
in the farm mechanics shop demands serious 
consideration f safety. In working with pres­
ent day complex farm machines, it is nec­
essa ry that the student be alert and safety 
conscious in order that he avoid accidents. 

Safety instructions for farm equipment 

Use hoists and jacks correctly. Never 
a How any par t of your body to be under a 
machine while it is suspended by hoists or 
resting on jacks. After raising the machine, 
make it safe and secure by use of solid sup­
ports placed under the machine. 

Use proper sizes and typos of wrenches. 
Wrenches which do not fit or are used im­
properly may slip and cause injury. 

Use small par ts containers. Provide 
contaiaers for bolts, screws, and disassembled 
par ts . Bolts and parts left scattered on the 
floor become lost or may cause others to trip 
over them. 

Cover protruding parts. Exposed shafts, 
axles, and sheet metal may cause injury to 
others. 

VAS 3022 

Provide ventilation. Make provisions 
for removing exhaust gases when engines are 
operated in the shop. Carbon monoxide from 
tractor exhaust fumes may be fatal if inhaled 
in sufficient quantities. 

Avoid burns. Never remove the radiator 
cap while the engine is overheated. Steam 
pressures from the radiator may explode and 
cause burns on face, hands, and arms. Keep 
parts of body away from hot manifolds to pre­
vent burns. 

Clean up grease and oil from the floor 
promptly or cover it with an absorbent. Grease 
spilled on floors may cause falls. 

Stop equipment before adjusting it . Do 
not adjust t ractors or machines while they 
are running. This is important. Fingers, 
hands, arms, and legs may be injured or lost 
because of feilure to observe this recommenda­
tion. 

Do not use your mouth in siphoning gas­
oline. Gasoline contains many additives, 
some of which are harmful. 

Prevent gasoline fires. Wipe up spilled 

j 
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Safety in the Agricultural Mechanics Shop (7) 

I 

gasoline promptly. Sparks may ignite the 
gasoline causing serious fires and burns. 
Welding of farm machinery should rfever be 
done in the vicinity of fuel storage. Never 
add fuel to a tractor while it is running as 
sparks from the engine may ignite escaping 
gasoline fume^. Never use gasoline to wash 
p a r t s . Various types of commercial sol­
vents are now available which are less flam­
mable and easier on the hands. Do not leave 
open pans of cleaning fluid in the shop. Never 
pour gasoline or dirty cleaning fluid down the 
drain. 

Avoid lifting heavy machinery parts. Back 
injuries are often the result of improper lifting 
of heavy objects. Use an overhead hoist when 
available. 

Warn others before you move any levers 
or trip any parts that might cause pinching or 
crushing. 

Wear gloves when removing tight and 
rusted nuts to avoid injury to knuckles. 

i 
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5. WHAT ARE SAFETY INSTRUCTIONS FOR SOLDERING AND SHEET METAL WORK? 

By engaging in unsafe practices while 
soldering or working with sheet metal you 
r isk injury to yourself and others. Safety 
instructions should be strictly followed while 
soldering and working with sheet metal. 

Safety instructions for soldering 

Be careful with soldering acid. This acid 
will ruin your clothes, burn your skin or in-

( ) jure the eyes. If you get acid on your skin, 
wash it off as quickly as possible. In case of 
any burns, repoi . at once to your instructor 
for first aid treatment. 

Avoid breathing fumes. Fumes from 
soldering fluxes and from tinning a soldering 
iron are harmful when breathed in quantity and 
should be avoided. 

Use care with molten solder. Avoid drop­
ping molten solder on cold, damp surfaces. 
Molten solder spatters and the small droplets 
of metal may cause burns. Molten solder 
can cause steam pockets when it comes in 
contact with moisture. These pockets can 
explode and cause burns. Position yourself 
so molten solder will not fall on you. Be 
careful that the hot metal does not burn you. 
Burned fingers are almost the sure sign of a 
beginner at soldering. Just because the solder 
has cooled enough to solidify does not mean 
that the metal is cool enough to handle with the 
bare hands. 

Be careful of fires and explosions from 
propane torches, blow torches, and gas fire-

1% pots . Do not light a soldering torch near 
î̂ r combustible mater ia l s . Stand to one side 

when lighting gas burners or torches. If gas 
does hot light immediately, turn off valves be­
fore investigating the reason for the failure. 

Never throw empty propane cylinders in an 
incinerator. 

Handle electric soldering irons carefully. 
Inspect the plugs and cords regularly. When 
soldering with welding equipment, refer to 
safety regulations recommended for operating 
arc and oxy-acetylene welders. Never solder 
a container until it has been "safe-guarded". 
For methods of "safe-guarding" containers 
see footnote bottom of page 3 . 

Use shears carefully. Make sure metal 
squaring shears are equipped with guards. 
Never put the fingers under the blade and 
never reach behind the shear blade to hold 
small pieces. Do not permit sheet metal,to 
slip through your hands. Cuts from metal 
are usually from a slicing motion. Snip off 
sharp points left from pattern cutting. Watch 
for slivers on edges of cut metal. When be­
ginners cut sheet metal with snips they often 
leave sharp needlelike slivers on the edges. 

Use correct procedures. When in doubt 
about the correct safety procedures ask your 
instructor. 

VAS 3022 
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(8) Safety in the Agricultural Mechanics Shop 

6. SAFETY INSTRUCTIONS FOR OPERATING PORTABLE ELECTRIC CIRCULAR SAWS 

In carpentry work, one of the most useful 
power tools is the portable saw. Most hand-
cutting operations can now be performed with 
the portable electric saw. This tool becomes 
dangerous when improperly used. The oper­
ator should be properly trained in handling 
the saw and procedures in making the various 
cuts. Suggestions for safe use of the portable 
electric saw follow: 

^^/is/inr 

1. Keep a sha^^p blade on the saw at all 
times. 

Dull blades may pinch in the work and 
cause a kick back. Do not use a blade after 
you sense it is dull, needs setting, or has come 
in contact with metal. 

2. Check to see if safety devices are 
functioning properly before using the saw. 

Safety guards are provided in front and 
over the bottom of the blade, and usually are 
constructed to return to position after sawing. 
Some saws have a kickproof clutch. This 
relieves motor strain and protects the oper­
ator from possible kickback of the saw. 

3. Check regularly for cracked blades. 

Considering the damage that might result 
from a cracked blade, it is best to replace it 
at once. 

4. Before starting the cut, be sure the 
extension cord is away from the saw, and that 
it will allow freedom of movement throughout 
the length of the cut. The third wire in the 
extension cord is for grounding and should be 
connected. 

5. Never use a portable saw unless you 
are well balanced and have good footing. 

Keep from standing on scraps or rubbish 
and do not lean over or reach to extreme po­
sitions while sawing. 

6. Be sure the blade is clear of the work 
before the saw is turned on or off. 

7. Keep both hands on the saw unless a 
protractor or other aid to guide the saw is 
used. 

Never hold a small piece with one hand 
and the saw with the other. Clamp small 
pieces to a saw horse or table; hold larger 
pieces down with your knee so that both hands 
may be used to control the saw. Never reach 
around to catch a board to prevent it from 
falling. 

8. Hold the saw until it stops turning be­
fore you lay it down after a cut. 

9. Disconnect the saw when making any 
adjustments that require your fingers to be 
near the blade. 

Two adjustments are incorporated in the 
body of the saw. One lock knob provides for 
(1) depth of cut adjustment and (2) another 
lock knob allows for angular adjustment. A 
third adjustment is provided through use of a 
rif) guard. This device must be installed when 
needed. 

10. When starting a pocket or interior 
cut, the telescoping blade guard should be 
pushed up out of the way. 

^ y 

7. SAFETY INSTRUCTIONS FOR OPERATING CIRCULAR SAWS 
(Tilting Arbor and Radial Arm) 

One of the most common pieces of equip­
ment in the agricultural mechanics shop is the 
table saw. There is no safety device in the 
shop that is disregarded more than the sav/ 
VAS 3022 

guard. Quite often serious accidents result 
from careless use of the circular saw. Listed 
below are some recommendations for proper 
operation of the circular saws: 
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Safety in the Agricultural Mechanics Shop (9) 

1. Be sure that the saw is located in a 
position so that the electric po . .̂ r cord from 
the saw to the electric outlet ^\ ill not be in the 
way while operating the saw. Encircle the 
saw with "safety zone" lines. 

Painted lines enclosing an area around 
the saw should indicate a safety zone. Only 
the operator should be within the zone area 
when the saw is being operated except in cases 
where the instructor has assigned a student to 
assist the operator. 

2 . Check the power cord and plug for 
damage. 

3 . Check the saw table before using to 
see that it is clean. 

A clean table permits holding the material 
to be cut in a solid flat position against the 
guide fence. Do not place tools, accessories, 
or attachments on the saw table as they can 
mar the surface. 

4 . Make sure the saw is grounded. 

Use the grounding wire in the power cord 
for grounding the saw. 

5. Do not use dull or damaged blades or 
cutters of any type on the saw. 

A dull tool is a dangerous tool and when 
driven at high speed is even more dangerous. 

6. Do not wear gloves, long loose sleeves, 
neckties, or rings. Keep shirts in trousers. 

They may get caught in the moving parts 
of the machine and cause injury. 

7. Keep the guard down over the saw 
blade for all normal sawing operations. Al­
ways use the guard when ripping or cross-
cutting. It is usually necessary to remove 
the guard on a table saw when rabbetting, 
dadoing, or re sawing. In these cases, com­
pensate by being extra careful and replace the 
guard immediately when the operation has been 
completed. 

8. Do not saw freehand or try to follow 
a line with a table saw. 

Use the rip fence for ripping and the 
miter gauge for cross-cutting. 

9. Adjust the blade height of the table 
saw so that it clears the work by no more than 
1/4 inch. 

* 
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This makes for smoother cuts as well as 
safer operation. 

10. When ripping, use a push stick to 
push the end of the piece through the saw. 

11. Never allow your fingers to go be­
yond a line even with the edge of the guard 
unless both hands are on the miter gauge, or 
unless a push stick is being used. 

12. Do not use the fence as a stop to 
gauge the length of pieces being cross-cut. 

A clearance block may be clamped to the 
fence near the edge of the table for gauging 
the length of pieces being cross-cut. 

13. Never clear away scraps close to the 
blade with your fingers while the saw is run­
ning. 

VAS 3022 



(10) Safety in the Agricultural Mechanics Shop 

If necessary to remove scraps, use a 
stick at least 2 feet long. 

14. When helping someone rip a long 
board, do not push or pull on the board being 
ripped. 

Merely support the board and allow the 
operator to control the cut at all times. 

15. Always stand with your face slightly 
to one side of the direct line of the saw blade. 

16. Disconnect the power before working 
around the blade with your fingers. 

17. Make no adjustments until the saw 
has come to a complete stop and never attempt 
to stop the blade from coasting with a piece of 
scrap lumber. 

Additional recommendations for radial arm saw 

18. Do not position yourself directly in 
front of the saw blade. Be sure the floor is 
clean of debris and that fellow workers are not 
within the safety zone area. Be sure all clamp­
ing and adjusting handles are tight before the 
power is turned on. 

19. Get the feel of the saw before oper­
ating it. 

To do this grasp the saw handle and pull 
the saw out to its full travel on the radial arm. 
Do this several times and find the most con­

venient foot position that will enable you to 
bend your aim naturally without strain on your 
body. This will help maintain your foot po­
sition on the floor and at the same time per­
mit watching the operation of the saw. 

20. Before ripping, adjust the front of 
the guard to not more than 1/8 inch above the 
work to be ripped. 

21. Before ripping, adjust antikickback 
device so that the fingers are at about 60° angle 
when in contact with board to be ripped. 

22. Before ripping, check the direction 
of rotation of the blade and push the board in 
from the proper side. 

Remember, in ripsawing operations, 
the saw rotates up and toward the operator and 
the material to be cut is pushed into the saw. 

23. In cross-cutting, pull the saw from 
the rear side of the table toward you and through 
the board. 

In crosscutting operations, the saw blade 
should rotate down and away from the operator 
and the saw blade should be pulled slowly into 
the material or it will climb vp on the material, 
stall the saw, or throw it out of adjustment. 

24. Return the saw to the rear side of 
the table when you have finished cross-cutting. 

( 
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8. SAFETY INSTRUCTIONS FOR OPERATING RECIPROCATING AND PORTABLE JIG SAWS 

The sabre saw, sometimes called a bay­
onet saw, is essentially a portable electric jig 
saw. Reciprocating saws are more versatile 
than the sabre saw and the blade action is 
usually different. Both saws have a broad 
range of work capacity. Although they are 
not 'considered as dangerous tools, certain 
safety precautions should be observed in op­
erating them. 

1. Check electrically operated saws to 
see that they are adequately grounded and all 
electric connections are safe. 

2. Do not use electric saws or any elec­
tric tools while standing on wet ground. 

3. Make sure the electric cord cannot 
become fouled during operation of the tool. 

VAS 3022 

4. Make sure the work to be cut is solidly 
supported. 

5. Select the proper blade for the type of 
work to be done. 

Sabre blades are of three types: wood­
cutting, metal cutting, and knife blade. Re­
ciprocating saw blades are made in a variety 
of sizes and shapes. 

6. Make sure the blade is locked se­
curely before starting to work. 

In changing blades follow the instruc­
tions found in the Operator's Manual which 
usually comes with each electric saw. 

7. Rest the shoe firmly against the work 
when operating the saw. Otherwise the blade 
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Safety in the Agricultural Mechanics Shop (11) 

may catch and the saw will move instead of the 
blade. 

8. Move the saw forward rapidly enough 
to keep the blade cutting. 

Do not force the saw. Use the hand knob 
for safer control of the saw. Follow the line 
of cut accurately. 

9. Check the saw for loose parts and 
screws . 

This will help to insure better work and 
safer operation. 

10. Clean the saw periodically. 

Air inlet and outlet passages should be 
kept clean to insure a cool running motor. 

Accumulated dust should be blown out of the 
motor frame with an air jet. 

11. Always disconnect the cord when r e ­
pairing or adjusting the saw and when chang­
ing blades. 

9. SAFETY INSTRUCTIONS FOR OPERATING BAND SAWS 

^*aB^ 

Although the band saw is considered less 
dangerous than other types of power saws, 
certain precautions must be observed in its 
operation. No student should attempt to op­
erate the band saw without permission from 
the instructor. 

1. Before turning on the saw, check to 
see that no fellow workers are within the saw 
"safety zone" area. 

Painted lines enclosing an area around 
the saw should indicate the safety zone area. 
When the saw is being operated, only the op­
erator should be within the zone area, except 
in cases where the instructor has assigned a 
student to assist the operator. 

2. Loose clothing, aprons, and ties are 
considered hazardous when operating the band 
saw. 

VAS 3022 
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3. Check the saw for free movement and 
trueness of blade before turning on the power. 

This may be done by turning the saw a 
few revolutions by hand to track or align the 
blade on the wheels. Realign and reset ad­
justments if necessary. 

4. When operating the saw, be alert to 
possible dangers and loss of fingers. 

Keep both hands on the same side of the 
saw blade while pushing work through the band 
saw. Do not allow fingers to come closer than 
two inches to the saw blade when cutting. Keep 
fingers away from a direct line with the blade. 
Use a push stick. Do not reach back of the 
blade to pull stock through. 

5. Keep the saw blade clean, sharp, and 
properly set. 

Running the saw with a dull blade may 
cause it to break. It also causes undue pres­
sure on guide wheels. Operating the saw caked 
with dust and gums frequently causes breakage. 
Insufficient set causes the blade to burn the 
wood. 

6. Keep the saw guide down within one-
half inch of the stock being cut. 

7. Keep the blade fully guarded at all 
t imes . 

8. Avoid backing the saw blade out of a 
long curved cut. 

If necessary to back saw blade out of a 
cut, turn off power and wait until machine 
stops before freeing the blade from the cut. 

9. Be alert for such saw troubles as 
twisted, dirty or dull blades, or any other 
saw problems. 

When saw trouble is apparent, quickly turn 
off the power and call the instructor. 

10. Do not saw cylindrical stock on the 
band saw. Use the band saw for straight cuts 
only. Sawing cylindrical cuts tends to twist 
the blade and may cause it to fly off. Round 
stock tends to spin. 

10. SAFETY INSTRUCTIONS FOR OPERATING JOINTERS 

Jointers usually come equipped with guards 
that automatically cover the jointer head. Nev­
ertheless, many accidents occur with this piece 
of equipment. The fact that the blades are 
usually cover'^d may be the reason people be­
come careleso in its operation. Some recom­
mendations for safe use of the jointer follow: 

1. Keep the guard over the blades and in 
good working condition at all t imes. Adjust 
only when the machine is not in motion. 

There are various styles of guards for 
jointers. Make sure you understand the cor­
rect position for the guard and how it works. 

2. Keep the jointer blades sharp. 

When the cutting blades become dull, 
both the efficiency and safety factors are 
lessened. The machine also becomes more 
difficult to operate. Always disconnect the 
power when checking or removing blades. 

I 
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C) 

3 . Check the blades for proper depth 
before operating the jointer. 

Make sure the power is off before ex­
amining the blades. After setting or adjusting 
depth of blade, it is well to check the position 
of the rear table. 

4. Make no cuts deeper than 1/16 inch 
without the instructor's permission. 

Light cuts are safer than heavy cuts and 
are easier on the jointer. 

5. Avoid jointing short pieces. 

Due to the danger involved in handling 
small pieces, no attempt should be made to 
joint pieces less than 12 inches in length. 

6. Use a hand plane on narrow pieces. 

Secure the instructor's permission before 
jointing narrow pieces. A push stick should be 
used on any piece less than 2 inches wide. 

7. Use an assistant when j nting the 
edge or face of long pieces. 

Make sure only the operator and the as­
sistant are in the safety zone area while op­
erating the jointer. 

8. Examine the stock carefully for knots, 
splits, paint, or nails before running it over 
the jointer. If any are found, do not run the 
stock through the jointer as they will damage 
the cutter. 

9. Do not run the flat side of a piece of 
stock over the jointer without special per­
mission from your instructor; 

Remember, the jointer is designed for 
straightening and smoothing the EDGES of 
boards. It is not made for planing the flat 
sides or the ends of boards. Using it for 
these purposes is extremely dangerous and a 
frequent cause of jointer accidents. 

10. Do not place your hands above the 
cutter. Feed the work through by using finger­
tips not the flat of the hand. 

11. Do not run end grain over a jointer. 

12. Be sure the fence is clamped in 
place. 

13. The stock should be run through with 
the grain, not against it. 

11. SA FETY INSTRUCTIONS FOR OPERATING E LECTRIC SANDERS 

Although the sander is not found in many 
agricultural mechanics shops, some shops 
have access to their use. They are nov con­
sidered a dangerous tool, however, there are 
certain recommendations and care which must 
be observed in their use in order to avoid ac­
cidents. 

Disk Sanders 

1. Sand only on the downstroke side of 
the disk. 

2. Do not hold small pieces in your hand. 

Small pieces have a tendency to rotate 
and may pull your fingers against the revolving 
disk. Sand small pieces by hand or, if a large 
number are to be sanded, devise a jig to hold 
them securely. 

3. Always stop the sander to clean, make 
adjustments, or repair it. 

4. Never leave the sander after tubning 
it off until it has come to a complete stop. 

5. Never touch a moving sanding disk. 

6. Wear a dust mask when sanding ma­
sonry. 

To sand masonry, install a #24 or #36 
grit carbide disk. 

Belt Sanders 

1. Check sander belt before starting 
motor. 

Make sure the cord is disconnected. If 
belt needs replacing, select proper abrasive 
and belt size. Follow replacement instruc.-
tions. 

2. Fasten the item to be sanded firmly. 

The sander exerts tremendous puUing 
force. The material to be sanded should be 
fastened accordingly. 

VAS 3022 
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(14) Safety in the Agricultural Mechanics Shop 

3. Make sure the belt is tracking. 

To do this , s tart the motor before the 
sander is placed on the surface and observe 
the motion of the sander belt. Make adjust­
ments if necessary. 

4. Check the dust collector. 

Make sure the opening to the bag is clean. 
In some types of sanding dust, there is danger 
of spontaneous combustion if dust is left in 
the dust collector. 

5. Never stop or start a portable sander 
that is resting on the work. 

6. To stop the portable sander, lift it 
from the work and turn off the switch. 

This results in less strain on the motor. 
Never lay the sander down until it has stopped 
running. 

Finishing sanders 

(Finishing sanders may be identified as 
either orbital or oscillating type) 

1. Check the power cord for loose con­
nections. 

2. Check the sander for loose screws or 
parts. 

3. Make sure the cord is long enough for 
the job. 

In finishing walls, cabinets, e tc . , an ex­
tension, cord is usually necessary to provide 
enough length to cover the area. The extension 
cord should be heavy enou^ to supply adequate 
current for the sander. 

it. 
4. Hold the sander firmly while operating 

5. Always disconnect the sander from 
the power before changing the abrasive sheets. 

Select the proper size abrasive sheet for 
replacement. Check for proper operation of 
the machine after changing the abrasive sheet 
by allowing the sander to operate a short time 
before applying it to the work. 

6. Always start the sand6r off the work 
and apply it evenly. 

The normal weight of the machine is 
sufficient for proper sanding. Do not put 
additional pressure on the machine. 

7. When sanding is completed, lift sander 
off the work before stopping the motor. 

% - / 

12. SAFETY INSTRUCTIONS FOR OPERATING ELECTRIC ROUTERS AND PLANERS 

The router is one of the most versatile 
portable power tools to be found in woodworking 
shops. Neither the router or electric planer 
are commonly found in the agricultural me­
chanics shop. For students having access to 
these tools, the following regulations should 
be followed for safe use: 

VAS 3022 
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Electric router 

1. Make sure you are familiar with the 
router and how it operates. 

If you have not previously operated a 
router or planer, ask for a demonstration of 
its use and adjustments. Make sure you are 
familiar with all moving parts. 

2 . Carefully check the router before 
turning on the power. 

Make sure you are using the proper bit 
and that it is properly fitted into the collet of 
the router and firmly tightened. Run the 
motor briefly before applying to the stock. 

3 . Examine the attachment cord. 

Are all connections tight? Is the ground 
attached properly? Is the cord long enough 
to allow for work to be done? 

4. Adjust the router for depth. 

For this adjustment follow instructions 
in the Operator's Manual which accompanies 
the tool. Make a sample cut on scrap lumber 
after each adjustment. 

5. Always make sure the stock is se­
curely fastened before starting work. 

6. Keep a firm grip on the router while 
operating it. 

Since the cutter rotates clockwise, more 
efficient cutting will be obtained if the router 
is moved from left to right as you stand facing 
the work. 

7. Keep the router free from dirt, oil, and 
cuttings. 

Always use a brush to clean away cuttings 
even though the power is turned off. 

Additional safety instructions for electric 
planers 

8. Make sure the electric cord cannot 
become fouled and is properly grounded. 

Do not run the planer over the power cord. 

9. Hold the plane correctly while operating 
it. 

The four fingers of the left hand should be 
wrapped underneath the motor and against the 
vertical fence. Keep left thumb firmly on top 
of front shoe. 

10. When a cut is finished, turn off power 
but do not lay the planer down until cutter stops 
rotating. - . 

13. SAFETY INSTRUCTIONS FOR OPERATING DRILL PRESSES AND PORTABLE 
ELECTRIC DRILLS 

The drill press ranks second only to the 
electric grinder in the number in agricultural 
mechanics shops. Although the drill press 
and portable electric drill are not considered 
particularly hazardous, there are many care­
less practices that need to be eliminated to avoid 
accidents when operating the drill press. Fol­
lowing are some precautions to be observed 
when operating these tools: 

Drill presses 

1. Use drills that are properly sharpened. 

2. Check the drill to see that it is straight 
and has no nicks or bur r s . A bent drill is 
difficult to control. To check for bent drills, 
s tar t the drill motor and observe the drill 
point for t rueness . 

3. Never operate the drill with a loose 
chuck. Tighten the drill in the chuck firmly 
with a chuck wrench. 

4. Avoid wearing loose clothing when 
operating the drill p re s s . 

VAS 3022 
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(16) Safety in the Agricultural Mechanics Shop 

5. Check to see that the chuck key is 
removed before starting the drill press. 

6. Keep floor around the machine free 
from scrap material, oil, and grease. 

A working zone with well marked lines 
should encircle the drill. 

7. Select the drilling speed that is suit­
able for the work being done. 

8. Wear goggles or other eye protection 
when drilling metal or wood. 

9. Be sure the main power switch is 
"off" when setting up or making adjustments 
on the drill p ress . 

10. Relieve the pressure on the drill 
just before it breaks through a piece of metal 
to prevent "seizing." 

11. Do not hold small work by hand for 
drilling on the drill press. 

Be sure you have at least 12 inches of 

iMtir 
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leverage (distance from hole being drilled to 
your hand) before holding work to be drilled. 
Clamp smaller pieces to the table or use a 
drill press vise, wrench, or pliers to hold 
them securely while drilling. 

12. Remove chips and shavings with a 
brush, not your hand. 

Portable drills 

13. Be sure that the portable electric 
drill is properly grounded through the third 
wire in the attachment cord. 

14. Have a firm grip on a portable elec­
tric drill when drilling holes in metal. 

Portable drills of 1/2 inch capacity and 
larger may throw the operator off balance 
and cause an accident if the bit catches while 
drilling. 

15. Keep the connecting cord for the 
portable dri l l clear of the bit or chuck to 
prevent wrapping when operating the portable 
drill. 

16. Never lock the switch in "on" position 
when a portable drill is held in the hands. 

The switch lock should be used only when 
the portable drill is fastened in a stand. 

(i 
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14. SAFETY INSTRUCTIONS FOR OPERATING POWER GRINDERS 

Grinders are the most common pieces of 
power equipment in the agricultural mechanics 
shops. Despite the fact that the grinder is 
simple to operate and appears harmless to 

VAS 3022 

many people, accidents are relatively frequent 
in its use (or misuse). Following are some 
of the safe practices to be followed in grinder 
operation: 
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Stationary grinders 

1. Wear a face shield or goggles for all 
grinding operations. 

Goggles and shields should be shatter­
proof. 

2. Check and if necessary adjust tool 
res t s before starting grinder. 

Tool rests should be rigid, slightly above 
the center of the grinding wheel, and not more 
than 1/8 inch away from the face of the wheel. 

3. Check the wheel for flaws and cracks. 

After a new grinding wheel has been in­
stalled, stand to one side and let grinder run 
for a full minute. Do this if you are unfam­
iliar with the grinder, or if a piece of metal 
has been jammed into it, even thou^ the wheel 
is not new. A defective wheel will usually 
break and fly to pieces during the first minute. 

4. Grind only on the face of the wheel. 
Side pressure may cause the wheel to break 
and will put s train on the wheel bearings. 

5. Do not grind until the wheel has come 
up to full speed after the grinder is turned 
on, and stop grinding before the grinder is 
turned off. 

6. Do not make adjustments of the rests 
or other grinder parts until the wheel has come 
to a full stop. 

7. Keep fingers away from the wheel. 
Use pliers to hold small objects against the 
wheel. 

8. Do not touch your fece or eyes after 
grinding until your hands have been thoroughly 
cleaned to remove abrasive dust. 

9. A dull wheel causes unnecessary heat­
ing. Keep grinding wheels dressed and trued. 
This requires a special tool. Do not use 
grinding wheels that are "out-of-round". 

10. Do not apply pressure on the work 
great enough to slow the speed of the grinder. 

11. Turn off machine and correct any 
vibration as soon as it is noticed. 

Portable grinders 

1. Before you start the portable grinder, 
see that other workers are out of range or 
are wearing suitable eye protection. 

2. Do not lay the portable grinder down 
until it comes to a complete stop. 

3. Use a portable grinder only when you 
are in a balanced, comfortable position and 
you have good footing. 

4. Hold the portable grinder firmly with 
both hands at all times. 

5. Be careful to avoid entanglement with 
the attachment cord. 

6. Check the grinder regularly for dam­
aged parts or cracked or glazed grinding wheel. 

15. SAFETY INSTRUCTIONS FOR OPERATING POWER HACK SAWS 

A power hack saw is a great time and 
labor saver in a shop where much metal work 
is done. It will cut fester and more accurately 

than can usually be done by hand. In operating 
a power hack saw, the following safety pre­
cautions should be observed. 

VAS 3022 
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1. Before using the saw, carefiilly read 
the operator 's manual which comes with it. 
Run the saw at the speed recommended by the 
manufacturer. 

2. Clamp the work securely in the saw 
vise. Clamp the work so that the blade will 
not have to cut straight across thin sections. 
Clamp angle iron with the corner up. 

3. Use the right blade for the job. 

4. Insert blade so that the teeth will 
point in the direction of cutting. Check with 
the blade manufacturer for the correct tension 
to put on a blade. Use a torque wrench to 
tighten the blade. 

5. Use a file to start the blade on very 
sharp edges. 

6. Be sure the blade is up and out of 
contact before starting the saw. 

After the blade is in motion, let it down 
gently on the work, holding up on the handle 
slightly to reduce the pressure while the blade 
is starting its cut. 

7. Do not push down on the saw to add 
pressure to the blade while cutting. 

Use a suitable cutting pressure on the 
blade, just enough to keep it cutting. Reduce 
the pressure when cutting thin metal. Curly 
chips indicate correct pressure. Fine dust 
means the pressure is too light. Thick chips 
mean the pressure is too heavy. 

8. Always stop the saw before adjusting 
it. 

9. Wear safety glasses. Keep your hands 
away from your eyes after working around a 
power hack saw. 

â  

k 
SPECIAL FOR THE BAND HACK SAW 

1. Wear safety glasses and keep hands 
away from eyes. 

Small pieces of metal rubbed into the eyes 
causes pain and serious injury to the eye. 

2. If saw teeth wear off unusually fast, 
reduce speed. 

3. Clean blade brushes frequently in 
kerosene. 

4. Keep saw blade and moving parts prop­
erly lubricated. 

5. Keep hands a reasonable distance 
from the blade when cutting. 

6. Keep the adjustable blade guide as 
close as possible to tike material. 

7. Always keep the blade at proper tension 
when cutting. 

8. Follow general safety rules applying 
to all power equipment. 

O 

16. SAFETY INSTRUCTIONS FOR OPERATING ARC WELDERS 

Hazards which most frequently affect the 
health of the welding operator are burns, in­
jurious light rays, and injurious fumes. These 
can best be avoided by following these safety 
practices while welding. 

1. Wear a welding helmet and leather 
gloves at all t imes when arc welding. 

VAS 3022 

Protection from hot metal, hot electrodes, 
part icles of spatter and slag, or the metal 
being welded is necessary at all times when 
welding. 

2. V/ear high top oes to protect feet 
and ankles from burns caused by weld spatter. 
Avoid wearing clothing with turned up cuffs. 

' '1 
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Keep your collar and pockets buttoned. Avoid 
wearing ragged clothing. 

3. Inspect welding cables for broken in­
sulation and frayed conductors. Check the 
electrode holder and ground clamps for good 
connections before beginning to weld. 

Loose connections and grounds may prove 
dangerous. Provide a dry wooden platform 
to work on or wear rubber sole shoes where 
there are damp floors. 

4. Clear all combustible materials away 
from the welding area before beginning to 
weld. 

Flying sparks from the spatter will read­
ily ignite combustible material. 

5. Turn on exhaust fan before beginning 
to weld. 

Welding fumes soon spread to all parts 
of the shop and may be injurious when inhaled. 
Always take special precaution from fumes 

when welding or cutting metals containing 
zinc. 

6. Do not strike the arc before covering 
the face and eyes with the protective shield 
or helmet. 

Rays given off by the "arc" are very in­
tense, especially when one is close to the arc. 
Irritation and eye burn will result if eyes are 
not covered. 

7. Do not endanger your fellow workers 
by welding without a welding screen enclosing 
your area. Warn persons standing nearby to 
cover their eyes when you are ready to strike 
an arc. 

8. Do not weld barrels, tanks, or other 
containers which has held combustible ma­
terial until they have been cleaned and "safe­
guarded. " 

For methods of "safe-guarding" containers 
see footnote bottom of page 3. 

9. Be alert for fires at all times, 

10. Do not "chip" when your eyes or those 
of others near you are unprotected. 

11. Do not leave hot metals where others 
may pick them up or step on them. 

12. Guard against saturation of clothing 
by moisture or perspiration as this increases 
shock hazard. 

13. Disconnect the welder when working 
on it. 

14. Always unplug the welder and put 
equipment away when through welding. 

15. In case of eye or skin burns, secure 
first aid treatment. Report all burns to the 
instructor immediately. 

17. SAFETY INSTRUCTIONS FOR OPERATING OXY-ACETYLENE WELDERS; 

Qxy-acetylene welding is not considered 
to be a hazardous operation. Most injuries 
and fires are caused by negligence. However, 
there are some hazards connected with weld­
ing which can affect the health of the operator 
if not properly guarded against. 

1. Fasten oxygen and acetylene cylinders 
securely in an upright position. 

Chain cylinders to a cart , bench, wall, 
or post to keep them from being accidentally 
tipped over. 

VAS 3022 
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2. Keep oil and grease away from oxygen 
cylinders and equipment. 

Oil and grease may catch fire or explode 
spontaneously in the presence of oxygen. 

3. Test equipment connections periodically 
with clean paint brush and soapy water to be 
sure there are no leaks of oxygen or acetylene. 
Test hoses by immersing them in a pail of 
water and watching for bubbles. 

Test equipment immediately after making 
any new connections. 

4. Check operating pressures carefully 
and follow recommendations. 

5. Clear the area of all combustible 
mater ia ls before lighting the torch. This 
may avoid an explosion or serious fire. 

6. Cover eyes with proper goggles or 
colored face shield and put on leather gauntlet 
gloves before lighting torch. Wear clothes 
suitable for work being done. 

7. Do not stand too close to the regulator 
when opening the cylinder valve. 

VAS 3022 

A defect in the cylinder valve may cause 
the gas to blow out, shattering the glass and 
blowing it into your face. Make it a practice 
to stand to one side of the regulator, never in 
front, when opening the cylinder valve. Open 
valve slowly. If the gas in the tank, which is 
under high pressure is permitted to come 
against the regulator suddenly, it is ant to 
cause damage to the equipment. 

8. Do not open blowpipe valves more 
than one-half turn when lighting torch. 

9. Never use a match to light a torch. 

Using matches bring the fingers too close 
to the tip and the sudden ignition may cause 
burns. Always use a spark igniter. 

10. When igniting a torch, keep the tip 
facing downward and away from you. 

Lighting the torch while it is facing up­
ward or outward may result in burning some­
one. 

11. Make no attempt to relight a torch 
from the hot metal when welding in an enclosed 
box, tank, drum, or other small container. 

There may be just enough unburned gas in 
the confined space to cause an ejq)losion, 

12. Be sure that your fellow workers 
a r e in the clear before relighting a torch. 

13. Do not walk with a lighted torch or 
lay down a lighted torch. 

Get in position before lighting and remove 
all obstacles between you and shut off controls. 

14. If a flashback should occur, turn off 
torch immediately, close cylinder valves, 
and notify your instructor. 

A flashback occurs when the flame dis­
appears and burns back inside your equip­
ment. There is a hissing, squealing sound, 
smoke may come out the torch tip, and the 
handle may get hot. If the torch is not turned 
off promptly, fire may get to the hoses or the 
cylinders. Do not relight after a flashback 
until the equipment has been inspected closely, 
and perhaps repaired. 

15. Never open acetylene cylinder valve 
more than 1 to 1 1/2 turns and leave the T-

( ) 
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) handle wrench in position at all times while 
welding. 

In case of fire, you want to be able to 
turn off the acetylene cylinder promptly. 

16. Never do any welding on containers 
that have held flammable substances until 
it has been "safe-guarded." 

For methods of "safe-guarding" containers 
see footnote bottom of page 3. 

17. When welding or cutting zinc or gal­
vanized metals, make special effort to avoid 

>t3^ 

breathing the fumes as they may be injurious. 
Zinc fumes cause an illness called zinc fume 
fever. 

18. Be sure that cylinders are turned off 
and all valves closed before leaving the welder. 

19. Never leave hot metal where others 
may be burned by it. Cool it in water or mark 
it "HOT" with chalk. 

20. Be alert for fires at all times and use 
the proper fire extinguisher or a fire blanket 
if necessary. 

18. SAFETY INSTRUCTIONS FOR OPERATING INERT GAS SHIELDED WELDERS 

The safety practices for inert gas-shielded 
arc welding are specific for this type of welding. 
In general the same safe practices that apply 
to other arc welding would also apply to inert 
gas-shielded arc welding. You should review 
the potential shock, burn, and fire hazards 
that are included in the SAFETY INSTRUC­
TIONS FOR ARC WELDERS before using the 
shielded-arc welder. You should also read 
the manual provided with the welder to make 
sure you a re familiar with the equipment. 

1. Store argon cylinders in a cool dry 
storage area. Do not drop or abuse cylinders 
in any way. Argon is an inert gas so the 
cylinders are not potential fire hazards. How­
ever, they should be protected from arc burns, 
high temperatures, and mechanical damage. 
Do not move cjdinders unless the valve pro­
tection cap, where provided is in place and 
tight. Never strike an arc on a cylinder of com­
pressed gas. Be sure cylinders are securely 
fastened so they do not fall. Do not use a 
wrench or hammer to open cylinder valves. 
Notify the supplier of defective valves. Do 
not force connections that do not fit. Check 
all connections to regulators, adapters, and 
valves with soapy water to detect leaks. 

Be sure argon cylinders are never ground­
ed. Cylinders, fittings and supports should be 
insulated with wood or rubber from structures, 
fixtures or electrical conduit. Keep cylinders 
away from work tables and welding fixtures. 
Check to see how the work is grounded so ground 
connections do not touch the cylinder. 

2. Hang the welding torch or electrode 
holder on a hook when it is not in use. Do not 
hang it on the flow meter, regulator, or cyl­
inder valve. Do not lay the torch on the Work or 
work table. Hang it in a safe place so the 
electrode is not touching metal which may be 
grounded. 

3. Make sure all electrical connections 
are tight, clean, and dry. There is danger 
of water leaking from a water cooled unit. If 
the floor is damp, a wooden platform or rub­
ber mat may be used to insulate the operator 
from the damp floor. 

4. Be sure you a re properly dressed 
for welding. Thin cotton clothing may be in­
adequate for protection from the ultraviolet 
rays . Protect your hands from the arc rays 
by wearing gloves. It may be necessary to 
remove the tips of the glove fingers to permit 
manipulation of the electrodes but the rest of 
the glove should be worn. 

VAS 3022 
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5. Protect your eyes and face. Never 
look directly at the arc v ithout protection for 
the eyes. Use a welder's helmet with the 
proper shade of glass. Shades 10 and 12 are 
recommended for carbon arc and shielded-arc 
welding. Do not chip or grind without safety 
goggles. 

6. Handle a l l hot metal with tongs or 
p l i e r s . Aluminum does i.ot change color 
when it gets hot and there is great danger of 
burning the hands on aluminum because it is 
such a good conductor of heat. Mark metals 
"Hot" that have been welded. 

7. Start the exhaust fans before beginning 
to weld. Fumes given off from the welding 
process may not be injurious but certain metals 
do give off harmful fumes. It is best to weld 
galvanized metal out of doors. Inhalation of 
zinc oxide causes an illness called zinc fume 
fever. Drinking milk has been recommended 
to relieve the toxic effect. 

8. Maintain good housekeeping within the 
welding area. Tools and scrap metal on the 
floor create a tripping hazard. Pick up tools 
and scrap metal. Grease on the floor makes 
a slipping hazard. Cover grease with sand to 
remove this hazard. 

9. Clear the welding area of possible 
fire hazards before starting to weld. Remove 
straw, shavings, rags, paper and other com­
bustible mater ia l s . At least one fire ex­
tinguisher and one fire blanket should be lo­
cated near the welding area. In case of cloth­
ing fire, immediately strip off the burning 
article. If a blanket is available v/rap your­
self in it and lay on the floor. If no blanket 
is available, roll on the floor and fold your 
arms across your face. 

10. In case of eye or skin burns, secure 
first aid treatment at once. Report burns to 

the instructor immediately. Do not wait until 
the next day as eye burn may cause serious 
trouble if not treated as soon as detected. A 
supply of tannic acid and burn ointment should 
always be available in the first aid kit. 

11. Do not change a tungsten electrode 
before it has cooled or while the welder switch 
is in the "on" position. 

12. Clean aluminum with alcohol or ace­
tone prior to welding. Be sure the surfaces 
cleaned are thoroughly dry and the area prop­
erly ventilated before welding. Carbon tetra­
chloride, trichlorethylene, or other chlorinated 
hydrocarbons should not be used for cleaning 
aluminum prior to welding. 

13. Do not weld on closed containers 
without first "safe-guarding" the container. 
(See p. 3. 

14. Use the correct .ize welding cable. 
Continuous overloading of welding cables will 
deteriorate the insulation and damage the cable, 
creating borh a shock and fire hazard. 

15. Do not use defective welding cable. 
If any of the connections are hot, this usually 
indicates a poor electrical connection. 

16. Protect the hose and welding cable 
from being run over. Avoid having them 
tangled or kinked. Keep them so they are not 
a tripping hazard. Protect them from flying 
sparks, hot metal or open flame. Protect 
them from oil and grease which will cause 
the rubber to deteriorate. 

17. When welding is to be stopped for a 
period of time, release the pressure adjusting 
screws on the regulators. 

18. Use paints that are nonreflective 
in the welding area . A flat finish paint is 
suitable. 

19. SAFETY INSTRUCTIONS FOR OPERATING SPOT WELDERS 

Spot welding is a method of joining two 
pieces of metal together with elect .ic heat and 
mechanical pressure. 

The heat is developed by the resistance of 
the metal to high-amperage, low-voltage cur­
rent which passes through a limited area. This 

VAS 3022 

is where a resistance weld is made. Some 
safety suggestions for operating the spot welder 
follow: 

1. Before attempting to make power-line 
connections, change tips, or make repairs, be 
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sure the unit is completely disconnected from 
the power line. 

2. Always avoid contact between any part 
of the human body and any current-carrying 
part of the spot welder. 

3. Be sure the welder is connected to 
the proper voltage and securely grounded. 
A grounding wire is provided in the power 
cord for grounding the welder in case of in­
ternal insulation breakdown. Do not cut off 
the grounding terminal on the cord plug. 

4. The spot welder should be operated 
from a separately fused circuit. The capacity 
of the welder is affected by the line voltage. 
If the circuit is overloaded, the performance 
will be reduced. Extension cords should not 
be used because of the voltage drop they are 
apt to cause. 

5. Wear a face shield when operating a 
spot welding machine. This protects your 
eyes and face from hot molten particles. 

6. Be sure the tongs are properly aligned 
and pressure correctly adjusted before turning 
on the welder. Check the alignment before 
the power is turned on. If the tips are mis­
aligned, the work to be welded will move out 
of place. There is no advantage in having 
excessive tong pressure . The metal to be 
welded should be in close contact before ap­
plying pressure on the tongs. 

7. Never apply current to the tong tips 
without having me';al between them. 

Th5! points will burn ^c^ether and the welder 
may be d-imagod, 

8. Ke^y tong tips dressed. 

As the welder is used, the diameter of the 
tong tips will increase in size. This increased 
diameter will require more current and a longer 
time setting. 

For galvanized and stainless steels, the 
tips must be clean and properly dressed or the 
weld will cause excessive splatter. 

9. Be sure there is water flowing through 
water cooled welders before using them. 

If water is not flowing to cool the tips, 
they will be burned. 

10. Start the exhaust fan before welding 
galvanized metal. 

The fumes given off from welding zinc 
coated material may cause zinc fiime fever. 

20. SAFETY INSTRUCTIONS FOR OPERATING GAS FORGES 

Any piece of shop equipment that uses 
flame has potential fire and burn hazards. 
While there are a limited number of gas forges 
in agricultural mechanics shops, if you have 
one, it is important that care be used to pre­
vent burns and fires. 

1. Wear a safety face shieid when working 
with a forge. A face shield provides more 
protection than goggles. 

2. Be sure you have materials at hand 
before trying to light the forge. Crumple or 

twist paper, light it and insert it in the forge. 
Do not try to light the forge with a match. 

3. Turn on the gas. The air supply 
should be regulated until the flame is blue. 
If the air and gas are turned on separately, 
turn on the gas first, then the air . Shut off 
the gas first, then the a i r . Do not rely on 
an electric valve to shut off the flow of gas 
completely. When the forge is not in use, 
use a gate valve ahead of the electric valve to 
shut off the gas securely. 

VAS 3022 
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piece of metal that is still hot. 
be marked "HOT." 

Pieces should O 

4. Do not leave hot stock lying around 
the shop. Someone may step on or pick up a 

5. Be sure the handles are securely 
fastened in all hammers used in forging. 

6. Do not strike the face of the anvil 
with a hammer. When you do this, you are 
striking hardened steel against hardened steel 
and chips are liable to break off and fly. 

7. Be sure you cut metal on the cutting 
block of the anvil. Be careful when cutting 
stock or rivets that no one else is in line with 
or close to the parts being cut off. 

8. Keep forge tools well dressed, sharp­
ened, and free of mushroomed heads. 

9. Use tongs that fit the stock. 

10. When using the forge to heat a lead 
or solder pot, be sure that no moisture is 
introduced into the molten metal. The water 
will turn to steam and explode the molten 
meta l . 

11. Wear gauntlet gloves to protect your 
hands from the heat of the forge. 

I 

I 

The illustrations of power tools and equipment were furnished by: 

Johnson Gas Appliance Co., Cedar Rapids, lowo 
Linde Company, Division of Union Carbide Corp., New York, N. Y. 
Miller Electric Mfg. Co., Appleton, Wisconsin 
Rockwell Manufacturing Co., Power Tool Division, Pittsburgh, Po. 
Skil Corporatioii, Chicago, Illinois 
Thor Power Tool Co., LaGrange Park, Illinois 
Turner Corporation, Sycamore, Illinois 
Wells Mfg. Co., Three Rivers, Michigan 

J 
1 

Student tests, pertaining to this unit, are available from Vocational Agriculture Service. 

University of Illinois 

VAS 3022 

College af Agriculture Vocational Agriculture Service Urbana, Illinois 
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The purpose of this guide is to assist vocational agriculture 
teachers in developing an agricultural production curriculum. It 
was developed by a committee of supervisors, teacher educators, and 

teachers and tested in local schools. It provides guidelines for 
curriculum development as related to program areas, basic 
assumptions, subject matter selection, sequence, and vocational 
objectives. Procedures for recording data on the curriculum sheets 
are outlined. Major subject areas include plant science, animal 
science, agricultural mechanics, and farm business management. 
Each major area is divided into teaching units, and each unit 
includes time allotment, vocational objectives, major competencies 
to be attained, and a subject matter outline. Sections on supervised 
occupational experiences and leadership training are included. The 
guide is appropriate for high school programs with farming and 
farm-related occupational focus in the Midwestern United States. 
This document is available for $2.00 from Ohio Vocational 
Agriculture, Instructional Materials Service, The Ohio State 
University, 2120 Fyffe Road, Columbus, Ohio 43210. (JM) 
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Teachers or state stafi 

(U) Requirements for Using Material: 
Teacher Competency Knowledge and experience in Vocational Agjorfculture 
Student Selection Criteria JNA 

Time Allotment -mr 
Supplemental Media -*• 

Desi^abS ~ i : ! (Ĉ «*̂ ^ ̂ ic^) 

Describe 

Source (agency) 
(address) 

tim^ 

tmtitmttmammtmmmi^ i *MiMa 
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FQREWCRD 

Today's teacher of vocational agriculture is faced with ever 
expanding problems of what to teach and whom he should serve. The 
American farm has expanded into a well-organized, highly efficient 
business. Agriculture production is based predominantly on sound . 
scientific technology and operated on sound principles of business. 
The fanner of today is a well-educated individual who is constantly 
seeking information upon which to base the maî r decisions he is 
required to make in conducting this business. 

The teacher of vocational agriculture has a responsibility for 
the agricultural education of those who are or will be engaged in 
production agriculture, for those who will be engaged in the agri­
culturally related businesses supporting production agriculture, and 
for those who plan to become professional agricultural workers. The 
agricultural education needs of these groups are varied and complex 
and pose a challenging problem to the teacher in planning a curriculum 
to meet the needs of agriculture in the local comrauniiy. 

It is the belief of the Supervisory Staff, Teacher Education 
Staff, and Advisory Committees of Teachers that each teacher of voca­
tional agriculture in Ohio should have planned and written a complete 
curriculum for his program of vocational agriculture. This curilculum 
guide has been prepared to assist teachers in developing the cur­
riculum for their departments of vocational agriculture. 

James E, Dougan, Supervisor 
Agricultural Education Service 
Department of Education 

Ralph E, Bender, Chairman 
Department of Agricultural Education 
The Ohio State University 

; 
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CURRICULUM DEVELOPMENT 

PROGRAM AREAS 

Agriculture is comprised of the group of related courses or 
units of subject matter which are organized for carrying on learning 
experiences concerned with developing knowledge, understanding, 
appreciations, and skills involved in preparation for upgrading in 
occupations requiring knowledge and skills in agricultural subjects. 

The program areas in agriculture are as followst 

01.00 
02.00 
03.00 
0^.00 
05.00 
06.00 
07.00 

Agricultural Production 
Agricultural Supplies 
Agricultural Mechanics 

Ornamental Horticulture 
Agricultural Resources 
Forestry 

The functions for the above program areas and the ser^i.ces 
related thereto are emphasized in the instruction designed to promote 
opportunities for students to prepare for or improve their compe­
tencies in an agricultural occupation or cluster of related occupa­
tions. An agricultural occupation or cluster of occupations may 
include one or any combination of these functions. 

Supervised occupational experience programs are an integral 
part of the teaching program in each of the program areas of voca­
tional education in agriculture. Occupational experience provides an 
opportunity for the student to apply the knowledge, skills, and 
abilities gained in the classroom to real-life situations similar to 
those he will be experiencing in the world of work. The classroom 
teaching and occupational experience program should be coordinated to 
supplement each other. The student should be assisted in recognizing 
the competencies required for success in his chosen occupation, or 
cluster of related occupations, gain an understanding and appreciation 
of the fundamental principles, concepts, and laws related to his needed 
competencies, and be assisted in making practical applications of his 
knowledge. 

The Future Farmers of America and related leadership training 
are highly significant integral activities which aid agricultural edu­
cation in making contributions to the guidance and total general 
educational development of pupils. The Future Farmers of America and 
related _;:3:eadershii? training permeates every aspect of the instructional 
program in agriculture. 

-.-W_j«=siy.-J5, 
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CURRICULUM GUIDE SERIES 

A series of curriculum guides has been prepared for each of the 
above program areas. These publications are intended to serve as 
guides in their respective program areas. They are for use hy teachers 
of vocational agriculture in planning local programs of instruction, 
identifying curriculum materials needs, and identifying facilities and 
equipment requirements. School administrators, boards of education, 
and advisory committees may use the curriculum guides as a basis for 
decision-making in determining needs for program offerings and in 
evaluating existing programs. 

Emphasis should be placed on the fact that this publication 
is only a guide. It is in no way intended to be "the'* curriculum for 
vocational agriculture in Ohio, It should be used as a guide in 
planning local programs to meet local student and community needs. 
Time would not permit the inclusion of all the teaching units 
presented in this guid-.>. Thus, the teacher has the responsibility of 
including in the local program those units or parts of units that best 
meet the needs of local conditions. 

PLANNING THE CURRICULUM IN 
AGRICULTURAL HIQDUCTION 

In preparing a curriculum for agricultural production in the 
vocational agriculture program, certain assumptions are made as to th© 
type of students enrolled, the type of school in which the program 
will be offered, and the opportunities for occupational experience, 
Th© curricula which follows has been designed with the following 
assumptions in mindt 

1, The vocational agriculture program, comprising of 
several courses would ordinarily be a part of a 
comprehensive high school enrolling at least 30 
students, axd employing one or more teachers 
depending upon the total enrollment, 

2, This curriculum is planned for a four-year period. 
The courses for th© first two years basically consist 
of plant and animal science, with appropriate urAts in 
agricultural mechanics, while the third and fourth 
years are devoted to agricultural mechariios and farm 
management, respectively, 

3, This curriculum is planned for a daily time schedule 
of seven to ten ^5"*Minut© periods per week* 

^, It is assumed that most of the occupational ex­
perience of the students will be secured on their 
parents home farms or on neighboring farms. 
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5« It is assumed that a part of the teaching will in­
clude supervised instruction in relation to the 
student's occupational work experience program. 

6. Most students are prepailng for and will enter an 
agricultural occupation upon graduationt« Some may­
be expected to continue this education through post-
high school technical education, and some through a 
four-year college program. 

?• The first two courses consisting of plant and animal 
science with appropriate units in agricultural 
mechanics will also provide a basis for those stu­
dents whose agricultural occupational objective is 
other than farming who, in their third and fourth year, 
may be enrolled in one of the other agricultural pro­
grams, 

8. This curriculum guide has been prepared for a broad 
application. It contains more material than could 
be covered in a four-year period. This requires 
making a selection of those areas of instruction 
and teaching units or parts thereof that best meet 
the agricultural education requirements of the 
students served. 

DETERMINim WHAT TO TEACH IN 
AGRICULTURAL PRODUCTION 

What we teach in vocational agriculture determines to a large 
extent the success of our total program. When we teach carefully 
selected, appropriate and useful information, our students are eager 
aiKi receptive. When we make mistakes in what we select for teaching, 
our students become uninterested, unenthusiastic, and waste their own 
time as well as that of their teacher. 

What we teach in vocational agriculture should depend upon 
the following seven pointsj 

1. Our approach to learning helps determine what we teach.— 
In vocational education, we believe that people learn best by doing, 
and by doing as soon as possible in relation to the unit taught. We 
believe in the teaching of principles, but also in the opportunity 
for practice in ".sing these principles as soon as possible, 

2, The particular occupation or clustei of occupations for 
which training is provided determines what should be taught. —Job 
analysis is a process which helps to determine which learnings are 
important to perform a given job. In this process an analysis is 
made of the time which a person spends in various aspects of his 
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work and of the new learnings he must possess in order to succeed. 
Using this approach, we teach the vocational agriculture student 
those abilities he will need, leaving out much of the related in­
formation which might be only "nice to know," 

3. Student situations provide an important clue as to what to 
teach,—In agriculture the previous experience of the student, his 
age level, his preparation in other courses, and his mental ana 
emotional maturity all help us to decide what to teach. This means 
that what we teach in a particular first-year course maj^ vaiy con­
siderably from what we might teach in another course which includes 
a different group of students, 

^', Teaching should recognize the organized knowledge of the 
discipline, — I n the biological sciences there has been much scientific 
investigation and, therefore, we can teach more efficiently by moving 
from the simple to the more complex. This provides a basis for teach­
ing the basic principles of cell groirth, of genetics, of cell division, 
and similar understandings. It should be kept in mind, however, that 
this may not be the most interesting approach from the standpoint of 
the student so, therefore, the organized knowledge of the discipline 
must be related to the student's own frame of reference, 

5» A teacher's ob.jective determines what he selects for 
teaching, —Most vocational educators are committed to the approach of 
developing in the student those abilities, skills, attitudes, and 
ideals which they believe the student should possess to be successful 
in his first occupation. Decision-making becomes a key ability in 
this psychological approach; therefore, the students are taught to 
solve problems rather than to memorize facts, 

6, The continuing educational effort which is expected of 
the student determines what is taught,—Teachers of vocational agri­
culture need to recognize the fact that some of their students will 
complete their education at the end of high school, that others will 
have an opportunity to participate in young and adult farmer pro­
grams or two-year technical programs, while still others may take 
baccalaureate degrees in agriculture at agricultural colleges, 

7. Finally, teacher .judgment is the ma.jor determinant of 
what is taught,—Teacher judgment becomes sharper with additional 
years of experience. 

AGRICULTURAL FRCDUCTION (Program Area) 

Agricultural production includes subject matter and learning 
activities which are concerned with the principles, concepts, and 
processes involved in the planning related to and the economic use 
of facilities, land, machinery^ chemicals, finance, and labor in 
the production of plant and animal products. In practice, activities 
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include classroom instruction, laboratory experiences, and supervised 
occupational experiences in and out of school, including farms and 
other agriculturally related establishments. 
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AREAS OF INSTRUCTION 

The program areas are divided into logical areas of instruc­
tion. Each area of instruction should prepare students for entiy into 
and advancement in an occupation or cluster of related occupations. 

follows t 
The areas of instruction for agricultural production are as 

Animal Science 

Plant Science 
• II I If 

Agricultural 
Mechanics 

Farm Business 
Management 

(The production of livestock products) 

(The production of crop products) 

(The selection, operation, repair, ad­
justment, and the economic use of agri­
culture machinery. Farm Construction.) 

(Farm record keeping, summary, and 
analysis. Allocation of resources to 
maximize farm profits.) 

Other Production Agriculture 

Related Instruction 

Occupational experience programs 

Student occupational experience programs, 
record keeping, supervision. 

Leadership training 

Conduct activities to develop leadership 
abilities. The FFA. 

II WHEN TO TEACH CERTAIN PRODUCTION 
AGRICULTURE UNITS 

if 

Timeliness of instraction has always been considered important 
in vocational agriculture. However, in providing for the teaching of 
related problems in single blocks of time, seasonal teaching becomes 
more difficulte These blocks of time or units of instruction should 
be scheduled as nearly as possible to coincide with the decisions 
being made and the operation being performed in the agriculture of 
the coxnmanity» 
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Another consideration is the year during which certain subject 
matter should be taught. Certain units should logically appear early 
in the four-year program while others should be scheduled later in the 
program. 

Some guiding principles for the teacher, concerning when 
certain units of production agriculture should be taught, are as 
followsJ 

First and Second Years 

1. Provide for instruction of basic science of soils, 
plant and animal life as it relates to agriculture, 

2, Provide educational experiences that assist students 
to make an intelligent assessment of career opportu­
nities in agriculture, 

3* Provide an opportunity for the students to solve in­
dividual problems encountered in farming and related 
agricultural occupations, 

^« Provide for basic experience in record keeping, 
summarization, and analysis of business records, 

5t Provide for some basic instruction in agricultural 
mechanics. 

Third and Fourth Years 

1, Provide for relating basic soil, plants, and animal 
science to the total farm business management situation, 

2, Provide for training and experience in marketing food 
and fiber, 

3» Provide training for the selection, operation, main­
tenance, and repair of agriculture and processing 
equipment used in the agricultural area. Make 
application of basic agricultural mechanics skills 
in constructing items required in the farm business» 

^, Provide for understanding and abiliiy to make sound 
farm management decisions through complete farm record 
keeping, summarization, analysis, and adjustments for 
balanced farming programs as opposed to individual 
enterprises. 
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All Four Years 

IF 

?r 

fi 

1. Provide for proper learning experiences based on past 
achievements and present needs, 

2. Provide an opportunity for the student to apply his 
knowledge, skills, and abilities to actual situations 
through an occupational experience program. 

3. Provide students with available information relative to 
character of the opportunities in, and the qualifica­
tions necessary to become established in farming and . 
related agricultural occupations. 

^. Provide for study of certain phases of farm business 
management based on the immediate needs of student's 
home farm situaiion and community. 

5. Provide'opportunities to develop rural leadership 
through FFA and other community activities. 

TEACHING UNITS 

Each area of instruction is divided into teaching units. The 
teaching units are confined to one body of subject matter within a 
given area of instruction. This divides the areas of instruction into 
manageable units that facilitate teacher planning and student compre­
hension. 

.1 
VOCATIONAL OBJECTIVES 

B 
is.*' 

if] 

Vocational education in agriculture has the responsibility of 
providing agricultural education for those persons requiring knowledge 
ard skills in agriculture for entry into and advancement in farming 
or agriculturally related occupations. 

The vocational educator should be assisting students in 
choosing their vocational objectives. His teaching should be based 
on the fact that students will be applying their knowledge of agid-
cul̂ feire when they are conducting occupational experience programs 
ax^ upon entry into their chosen occupations. 

Each teaching unit lists the occupational objectives for its 
area of study. These objectives may be divided into primary and 
secondary areas of worka The agricultural production program prepares 
students for entry into production agriculture or for continuing edu­
cation. Achievement of many of the secondary objectives requires 
additional vocational, technical, or collegiate education. 
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8 AGRICULTURAL PRODUCTION 

MAJCB COMPETENCIES 

Th3 program in agricultural production must equip the student 
with the competencies required for entry into and advancement in farm­
ing or other agriculturally related occupations. Each teaching unit 
lists the major competencies thought to be important for that unit of 
instruction. 

PROCEDURE F(B RECCEDING DATA 
ON THE CURRICULUM SHEETS 

1, Carefully study and familiarize yourself with the total curriculum 
guide in production agriculture. Secure a copy of the blank 
curriculum sheet* and a sample "work sheet" before you start to 
develop a curriculum plan for your department of vocational 
agriculture, 

2, Fill in the "date" column from top to bottom with the first week 
of school, list month and week date; for example, September ̂ -8, 
11-15, 18-22, etc. 

3, Obtain from the local school calendar the dates and events of 
each week during the coming school year along with all allow­
able vacation days, assemblies, and any other irregularities 
which may affect your teaching program. Fill out the first 
(left side) column on the curriculum sheet with these dates 
and events. 

MAKE ALL ENTRIES ON CURRICULUM 
'•WORK SHEETS" WITH PENCIL SO 
ADJUSTMENTS CAN BE MADE EASILT 
BEFORE COPYING ONTO THE FINAL 
CURRICULUM FORM 

4, For the purpose of making better utilization of your agri­
cultural mechanics shop facilities, it is suggested that you 
first list the teaching units, skills, and practices which you 
plan to teach in the area of agricultural mechanics under each 
column (course of study). 

•"Curriculum Sheet" may be obtained free of charge from State 
Department of Education, Vocational Agriculture Service, State Office 
Building, Gl6, Columbus, Ohio ^3215t or from the Department of Agri" 
cultural Education, Agricultural Administration Building, The Ohio 
State University, Columbus, Ohio ^3210, 
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Be specific as space will permit. Do not list only farm power and 
machinery - specify - for example, Seeding Equipment, Troubles -
Parts - Functions - Operation - Repair - Calibration - Storage -
Evaluation - etc. List these in sequence of intended instruction 
during the period they are to be taught,** 

Plan your agricultural mechanics instruction on a seasonal basis 
in order that such instruction can be coordinated with production 
agriculture subjects. For example, the study of Hay Balers and 
Forage Harvesters may well be at such time as you would be teach­
ing better pastures, meadows, and hay making. 

5, Under each column (course of study) list all livestock teaching 
units you expect to teach throughout the school year. Include 
those units which you think are essential according to the needs 
of the students and the teaching of the previous year. Include 
the individual and class work on occupational experience programs 
which apply to livestock such as agreements, budgets, summary, 
analysis, etc, 

6, Under each column (course of study) list all crop teaching units 
that you expect to teach during the school year. Be certain to 
include all class or individual work on the crop phase of the 
occupational experience program under these columns, 

7, Under each column (course of study) list those items that you 
expect to teach in Farm Business Management, List, for example, 
farm policy, taxes, insurance, family living, etc, 

8, Under each column (course of study) list the FFA activities which 
will need class time, 

9, Check each column (course of study) from top to bottom to make 
certain that all weeks are accounted for in each course, 

10, Finally, check the completed curriculum sheet against the evalua­
tion sheet in the back of this publication, 

11, You may choose to color code your planned curriculum sheets according 
to Agdex colors. Some teachers believe that by color coding, it is 
easier to see the time being devoted to certain phases of the com­
plete program. For example, orange for agricultural mechanics, red 
for animal science, green for crops 5 and yellow for farm business 
management, 

12, Post the curriculum sheet on the bulletin board or similar place where 
it is convenient for you and school officials to check frequently and 
also where the students can readily see it. Do not stuff it away in 
the files! 

**If for example, you plan to teach more than one unit or parts of 
several during the same week, you may indicate this by drawing diagonal 
lines between each specific unit or problem taught, as shown below: 

Sept, II-I5 / seeding equipment / troubles / repair 
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Planning a Daily Teaching Schedule 

1. To make the "curriculum" more meaningful, each teaching unit should 
be spelled out in detail on the daily teaching schedule (Agdex .30)« 
The curriculum sheet is only an over-all guide by the week while 
more specific information is needed for the teaching days ahead, 

2. Start with the first week and list the specific "problem, topic 
or activity for eac>̂  day on the daily teaching schedule (Agdex .30). 

3. When the first six weeks have been specifically worked out in detail 
for Vocational Agriculture I, then start with Vocational Agri­
culture II, etc., until each week has been planned in detail for 
all courses, 

^, B'rom this "daily teaching schedule" you are now ready to make out 
your lesson plans and arrange for your major teaching materials. 
The daily teaching schedule should at all times be planned for 
six weeks in advance. 

ADDITIONAL SUGGESTEONS TO MAKE THE 
TEACHEKG PROGRAM MCHE EFFECTIVE 

1, Before school starts, review with your school administrator your 
program of instruction for each class, 

2, Soon after school starts, plan the year's work with the students 
in each class. 

3. Record each week those changes made in courses taught, (These 
data will be necessary for planning the curriculum in succeeding 
years,) 

^, Review your teaching schedule each month according to needed 
changes. Keep your program up-to-date. 
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First and Second Year Planned VJith Agricultural Production, Science, and Mechanics Integrated 
Third and Fourth Year Planned With Agricultural Mechanics and Farm Business Management Integrated 
"SXAÎ PLS NO. 1" 

MONTH 
FIRST Y3AR 
COURS3 

Orientation 
LIV3ST0CK: 
Occup, Oppor. 
Selection-3r3edin£_ 
economic Importance 
Marketing - Functions 
Nut r i t ion Requirements 
Feed Materials-Methods 

Ŝ COl̂ ID YEAR 
C0URS3 

O r i e n t a t i o n 
PLANT - I d e n t i f i c a t i o n 
P roces se s - p o p u l a t i o n 
Seed P roduc t ion 

Occupa t iona l !5xp, 
YOUTH ORGA^̂ JIZATIONS: 

Fur-^tions - Purposes 
Program of A c t i v i t i e s 

PLANT SCISNCH): 
Occupa t iona l Oppor. 
S o i l C a p a b i l i t i e s 
Occup. 3xp, Programs 
F inanc ing - Budgets 
Agreements, Voc .Ota.|ect, 

PLAJJT SCISNCSs 
Soil Preparation 

Plant Needs 

Plant Seeding 

Fertility Program 

Occup, Exp, Programs 

5XA24S - Summary 

imi 

D i s e a s e s & I n s e c t s 
Records 

YOUTH ORGANIZATIONS: 
A c t i v i t i e s 
Occup, Exper iences 
Animal N u t r i t i o n 
Feed N u t r i e n t s 
Balancing 
Feed Mixtures 

TiniRD YEAR 
COJRS?: 

FOURTH YEAR 
COURSE 

Land Judging 
Youth Or2_.-Prog,-Act 

Farm Business Mgt, 
Introduction to Farm 
Bus, Mgt. 

Farm Bus, Goals 
Inventory Resources 

Records-Summary & Anal, 
Livestock Health 

Diseases - Housing 

Plant Production 
Management 
Seed Production: 
Fertility Program 
Varieties - Laws 
Certification"J//eed Con, 
Tr 9^tor ̂ e ty X Small 

Occup, Exp, Programs 
RECORDS - Summary 

Miii i i i i i i i i i i i i i i i 

Soils Related to Farm 
Bus, Management 
Farm Bus. Records 
Summarize Records 
Analyze Records 

Pasture Improvement 
Records 
Finalizing years work-
planning ahead 

Summary 

SÛ !IMER ACTIVITIES 

i i^MHii i ig i i l i iHi i i i i^^ 

Buildings-Conveniences 

Animal & Plant Judgins; 
Demons t r a t i o n s 
Youth Org,-Records 
Agricul tural Bus, Mgt, 

Marketing-Credit needs 

Insurance 

Government Problems 

Taxes 

Socia l Secur i ty 

Land Resources 

AGRIC 

Summary 

iiiiiiiiiiiiiiiii 



First and Second Year Designed in Large Blocks of Time With Agricultural Science, Production and Mechanics Integrated 
Third and Fourth Year Alternating Farm Business Management and Agricultural Mechanics bry Semesters 
"SXAÎ iPLS NO. 2" 

VOCATIONAL AGRICULTURE CURRICULU14 

MONTH 
FIRST YEAR 
COURSE 

Orientation 
LIVESTOCK: 
Occup, Oppor. 
Selection-Breeding 
Economic Importance 
Marketing - Functions 
Nutrition Requirements 
Feed Materials-Methods 
Occupational Experiences 

AGRICUL 
E: 

YOUTH ORGAi^ZATIONS 
Functions - Purposes 
Program of Activities 

:az PLAI\[T SCIENCE 
Occup, Oppor. 
Soil Capabilities 
Seeding Crop 
Financing - Budgets 
Agreements, Voc > Object, 
Occup, E:<:p, Programs 
AGRIC 
Baj 

/ need o 

PLA2JT SCIENCE 
Soil Preparation -
Plant Needs 
Plant Population 
Fertility Pro.rj;ram 
AG^CULTU^ 

ower 
Shop 
Pra 

Occup. Exp, Programs 
EXAIiS - Summary 

SECOND YEAR 
COURSE 

Orientation 

YOUTH ORGAI-IEZATIONS 
Activities 
Business Procedure 

LIVESTOCK 
Nutrition 
Records 
Products 
Summary 
Record Analysis and 
Expansion 

PLAIIT SCIENCE 
Â ironomic Problems 
Chemical Problems 
Plant Identification 
Insect & -.feed Control 

AGRIC 

IXVESTOCK SCIENCE 
Health, Marketing 
Quality Milk 

Occup, Sxp, Programs 
EXAI4S - Summary 

THIRD YEAR 
COURSE 

Orientation 
FAR!̂  BUSINESS MANAGEMENT 
Introduction to Farm 
Business Management 

Fs-rm Bus, Goals 

Inventory Resources 

Soils Related to Farm 
Bus. Management 

Farm Bus. Records 

Summarize Records 

Analysse Records & Farm 
Bus, 

Farm Business Planning 

Net V7orth Statem.ent 

AGRICU 

Occup, Sxp, Programs 
EXAI'IS - Summaiy 

FOURTH YEAR 
COURSE 

to 

Orientation 
AGRICUL 

FARM BUSINESS I-LA.NAGEriENT| 
Marketing in the Farm 
Bus. , 

Planning Credit Needs 

Insurance 

Taxes 

Government Programs 

Securing Farm Land 
Resources 

Occup, Sxp, Programs 
EXAÎ S - Summary 

mugiiii 
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F i r s t Year - Desip:ned f o r Emphasis i n P l a n t Sc i ence • • -Th i rd Year - ISmphasis i n A g r i c u l t u r a l Mechanics 
Second Year - Desis;ned f o r 'Imphasis i n L ives tock Sc i ence -Four th Year - TSmphasis i n Farm Business Management 
"SXAl-iPLS MO. 3 " 

VOCATIOKAL AGRICULTURE CURRICULUM 

MONTH 
FOURTH YEAR FARM BUS. 
COURSE MMIAri3!-3::T 

VuO 



I ^ 

B 
C 

I I . 

D, 

E. 

F, 
G. 

What are the opportunities fcr s t a r t ing farming? 
1, The home farm, 
2, The local community and county, 
3, Oppoi'tunities in the state. 
What income can the beginning farmer expect? 
What requirements must the beginning farmer meet? 
1, Capital, 
2, Livestock, 
3, Machinery, 
What arrangements are desirable for starting? 
1• Partnerships, 
2, Renting, 
How can a Ligh school student acquire needed capital 
and experience? 
How have some local young farmers become established? 
Opportunities in non-farm agricultural businesses 
which require proficiency in certain agricultural 
production skills. 

Why have an occupational experience program? 

A. Putting theory into practice, 
1, To gain practical experience in the production 

of agricultural products for market. 
Be To learn how to manage labor, 
C, To learn how to plan production sequences, 

1, Performing operations at t'-̂  best time, 
D, To learn how to invest money in a production 

enterprise, 
E, To gain experience in marketing products, 
F, To gain experience in record keeping and in 

summarizing and analyzing records, 
G, To use previous experience in planning new 

production enterprises. 

III, What is an occupational experience program? 

A. Students should plan long-time occupational ex­
perience programs which include: 
1, Production enterprises, 

a) Field crop production, 
b) Horticultural crop production, 
c) Livestock production, 

(1) Breeding herds or flocks, 
(2) Feeder stock, 

2, Improvement projects. 
3* Supplementary farm practices, 
^, Agricultural raechara.cs projects, 
5. Farm placement—may be used when home farm 

is inadequate to provide experiences. 
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AGRICULTURAL PRODUCTION 

SUPERVISED OCCUPATIONAL EXPERIENCE (A TEACHING UNIT) 

Approximate Teaching Time 

The supervised occupational experience unit should be started 
early in the first year of the agricultural production course. 
Various aspects of the record keeping, summary, and analysis of the 
programs will extent throughout the entire agricultural production 
course, (See Enterprise Accounting for Vocational Agriculture in 
Ohio,) 

Approximately ̂ 5 classroom hours would be required for teach­
ing the unit. Additional teaching time is required in developing a 
satisfactory program involving the student and his parents. About 
two hours per student would be required. 

Vocational Objectives 

Primary vocational objectives, 
1, To help students to become satisfactorily 

established in farming and other production 
agriculture. 

Secondary vocational objectives, 
1, To prepare students for off-farm agricultural 

businesses requiring practical farm experience 
for proficiency. 

Major Competencies 

1, To select profitable farm enterprises, 
2, To successfully conduct farm enterprises 

through a complete cycle of production, 
3, To keep accurate records, 
^, To summarize and analyze records, 
5, To make decisions based on information 

provided by records, 
6, To appraise opportunities for establishment 

in farming. 

15 
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SUPERVISED CCCUPATIONAL EXPSRIENCB 17 

IV. Selecting individual occupational experience programs, 

A. Type of occupational experience program needed 1^ 
the student, 
1, Experiences required for successful achieve­

ment of vocational objectives» 
2, Interests of the students 
3« Experience and ability of the studente 

B. Home situation, 
1, Size of home farm and type of farming 

operation, 
2, Size of family, age of parents, ar^ other 

family members, 
3, Financial situation and farm tenure. 

a) Farm ownership, 
. b) Renting, 

4, Machinery and equipment available, 
C, Availability of production enterprises, 

1. On home farm, 
a) Crops and livestock raised, 
b) Production and management practices 

followed, 
2, In community, 

a) Crops and livestock raised, 
b) Production and management practices 

followed, 
D, Capital requirements, 

1, Amount of money required—livestock, 
feed, seed, fertilizer, labor, machinery, 
arxi other operating costs, 

2, Availability of capital. Savings on credit, 
S, Opportunity for successful completiono 

1, The market outlook, 
F, Labor requirements, 

1, Amount of student labor, 
2, Amount of other party labor. 

V. What are the marks of a satisfactory occupational 
experience program? 

A, Farming programe 
1, Student ownership. 

a) Full ownership* 
b) Partnership with parents 5 other family 

members, or neighbors, 
2, Student management, 

a) The student should have full or part 
responsibility for all management 
decisions, 
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18 AGRICULTURAL PRCDUCTIOM 

3« Student labor. 
a) The student should perform all labor 

possible. Should gain experience in 
each part of the production cycle, 

^. Size of enterprise, 
a) The enterprise should be large enough 

to challenge the student and provide 
meaningful experiences, 

b) The enterprises should grow in size as 
the student advances in school, 

5. Provide opportunity for profit, 
a) Provide money for personal expenses, 
b) Provide money for expansion, 

6. Quality of farmng programs, 
a) The quality of the enterprises should 

meet market demands and insure pride of 
ownership, 

7. Provide opportunity to expand into farming or 
finance further education, 

8. Has student, parent, and teacher approval, 
B. Farm placement, 

1. Provide opportunity for student to gain vrlde range 
of experience in enterprises common in community, 

2. Provide a plan of experiences to be made available 
to the student, 

3. Pi'ovide for supervision and instruction by the 
employer, 

^. Provide for fair wages to be paid the student 
by the employer, 

5. Provide for a record of experiences gained ai^ 
money received, 

^, Provide for evaluation hy the employer of quality 
of work performed by student, 

7, Provide for supervision by the teacher, 
8, Provide for agreement of the parents of the 

student, 

VI, Record keeping in vocational agriculture. 
References Enterprise Accounting for Vocational 

Agriculture in Ohio, 

A, The importance of keeping complete and accurate records, 
B, Planning the budget for production projects, 
C, Preparing project agreements for production projects, 
D, Taking inventories in production projects, 
E, Entering receipts and expenses in production projects, 
F, Overhead and operating expenses for production projects, 
G, Summarizing production enterprise, 
H. Analyzing production enterprise, 
I, Using project record information in decision-making, 
J, Keeping improvement project records, 
K, Preparing net worth statement. 
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AGRICULTURAI. HIODUCTION 

PLANT SCIENCE 

Teaching Units in Plant Science Area of Ins t ruc t ion 

Field Crop Growth, Davelopiiic-nt 
and Nutri t ion 

Crop Seed Production and Select ion 

Preventing Common Crop Diseases 

Prevention and Control of 
Crop Insec ts 

Weed Control 

Grain Marketin?z 

FI3LD CROP GR0/7TH, DEVSLOHEMT, A!© rrJTRITION ( A TEACHING UNIT) 

Approximate Teaching Tim.e 

It is recommended that the field crop growth, development^ and 
nutrition unit be taught as an entire unit during either the first or 
second year of the agricultural production course. This would be 
determined try the needs and interests of the students. 

Approximately ^'0 classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to individual in­
struction based on the student*s occupational experience program. 
Approximately three hours per student would be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Farm crop production. Producing farm crops for 

feed, seed, or sale. 

Secondary vocational objectives. 
The field crop growth, development, and nutrition unit 
will prepare students to enter certain occupations on a 
limited basis or to enter more advanced educational 
prograins. 
1, Agricultural business occupations concerned with the 

sale of fertilizer, lime, seed, chemicals, machinery, 

19 
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20 AGRICULTURAL PRODUCTION 

2. 

3. 

and analyzing various crop production 
problems, 
Vocational education programs at third and 
fourth year high school levels requiring a 
knowledge of plant science such as horticulture. 
Technical schools. 
College of Agriculture, 

Ma.jor Competencies 

1. Understand processes involved in plant growth, and 
factors affecting the growth processes. 

2, Ability to apply knowledge of plant growth processes 
in crop production, 

3« Understand nutrient needs of crops and the effect they 
have on plant growth, 

^. Interpret soil and plant analysis tests, 
5. Provide crop nutrient needs through application of 

lime, manure, and fertilizer. 
»̂ Ability to select the correct kind and sanount of 

commercial fertilizer and limes for a particular crop. 

FIEID CROP GROWTH, DEVELOPMENT, AND IWTRITION (A TEACHING OUTLINS) 

Managing the environmental factors of soil fertility, light moisture, 
temperature, and tillage methods to obtain maximum crop production. 

I. Seeding the crop, 

A* The germination of seed in the soil. 
1, Requirem-ents for seed to germinate, 

a) Moisture, 
The osmosis process, 

b) Temperature. 
c) Air. 
d) Light (required for some seeds), 

2, Seed structure characteristics, 
a) Monocote - corn, 
b) Dicote - soybeans, 
c) Seed parts - what they do, 

Pericap, 
Endosperm, 
Embryo, 

3, Respiration, 
^, Cell growth and development of seedling, 

a) Groxd.ng poin t . 
b) Root development. 
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II. 

5. Providing soil conditions favorable for germination, 
a) Temperature of soil depending upon time of year. 

Moisture content of soil. 
Color of soil. 
Depth of planting. 
Contact of seed and soil. (Tillage method, 
soil structure.) 

b) Moisture, 
Time of planting in relation to rainfall. 
Water holding capacity of soil. (Soil type, 
tillage method.) 
Ground cover. 
Depth of planting. 
Contact of seed and soil, (Tillage method, 
soil structure.) 

c) Air. 
Density of soil, (Tillage method, soil 
structure and type,) 
Depth of planting. 
Moisture content of soil, 

B. Effect of date of planting on later plant growth and 
development. 
1. Seasonal requirements - effect of temperature on plant 

grovrbh, 
2. Use of available moisture by plants, 
3. Use of available rainfall during groirdng season, 
^, Best use by plants of available sunlight. Hours 

of sunlight during gromng season. 

Grô d̂ng the crop from seedling stage to harvest, 
(Base teaching on crops important in commurdty,) 

A. Needs of the plant for growth and development, 
1. Air - CO2. 
2. Water - H2O. 
3. Sunlight - energy, 

3. How plants grow. Use of air, water, ajnd sunlight, 
1, Important parts of a plant and their function, 

a) Roots - take in water, 
store m.anufactured food, 
anchor plant in soil. 

b) Stem - transport water to leaves. 
transport manufactured food to roots, 
store some manufactured food. 

c) Flowers, fruit, and seed -
reproduction. 
store manufactured food, 

d) Leaves - food manufacture. 
stomata - take in air - move out x\rater. 
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2, Plant processes required for normal crop growth. 
a) Photosynthesis process. 

Carbon + water + sunlight energy . 
Dioxide in chlorophyll 7 

Simple sugar + water + oxygen 
(First food) 

Glucose or simple sugar is the first food 
manufactured by the photosynthesis process, 

b) Respiration process. 
Energy release. 
Chemical breakdown (digestion). 

Simple sugar + csQrgen—^ Water + Energy 

c) Transpiration process. 
Water loss through stomata. 
Water entry through plant roots . 
Effect of a i r temperature, 

d) Assimilation process. 
Converting energy and food to cell parts, 

e) Diffusion process. 
Movement of water and nutrients into the plant, 

C, Plant population - row spacing of crops, 
1, Space requirements for plants to grow. Compare 

species, 
2, Effect of species and variety on plant population, 
3, Effect of plant population on crop yields, 
^. Choosing machinery system to seed, till, and 

harvest crops at different populations, 

III, Planning the fertility program. 

Plants use air and water through the process of photo­
synthesis to make simple sugar. Most mature plants are 
composed of about 90 per cent carbon, hydrogen, and 
oxygen. Why do plants need other nutrients? 

A. Nutrient materials required for plant growth and 
development, 
1. Major nutrients, 

a) Element name, 
b) Nutrient form, 
c) Plant function, 

2. Secondary nutrients, 
a) Element name, 
b) Nutrient form, 
c) Plant function, 

3. Micro nutrients, 
a) Element name. 
b) Nutrient form. 
c) Plant function. 
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B, Determine nutrient requirements for maximum economic 
crop yieldse 
1. Crop nutrient requirements, 

a) Corn. 
b) Soybeans. 
c) Small grains. 
d) Forage crops. 

(1) Grass, 
(2) Legumes - nitrogen fixing bacteria. Inoculation, 

2. Crop nutrient deficiency symptoms. Hunger signs for 
those crops on which nutrient shortages can be 
observed. 

3. Soil analysis. 
a) Sampling procedure. 
b) Testing procedures, 
c) Interpreting results. 

(1) PH 
(2) O.K. 
(3) K2O 
W P2O3 

M-. Plant analysis. 
a) Sampling procedure. 
b) Testing procedures, 
c) Interpreting reports. 

C, Determine fertilizer recommendation for maximum 
economic crop yields, 
1, Determine crop yield goals. 
2, Determine crop needs, 

a) Kajor nutrients. 
b) Secondaiy nutrients. 
c) I'iicro nutrients. 

3, Determine availability of nutrients. 
a) Available from the soil, (Soil test,) 
b) Available from manure, 

(1) Handling and storage, 
(2) Time of application, 

c) Available in crop residue. 
(1) Legume sod, 
(2) Grass sod, 
(3) Corn stalks or small grain stubble, 

^. Determining fertilizer requirements for maximum 
economic crop yields. 
a) Determine difference between nutrients supplied 

and nutrients required to meet yield goals, 
5. Determine poi-nt of diminishing returns in the 

application of fertilizer. 
D, Selection and application of commercial fertilizer. 

1, Application of fertilizer, 
a) Time of year, 
b) Method of application, 

(1) Broadcast. 
(2) At planting, 
(3) Row. 
(k) Pop up, 
(5) Side dress. 
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P, 

c) Placement in relationship to seed (diffusion), 
d) Amount to appily. 

Build up fertilizer reserve in soil. 
Supply immediate need of current crop, 

e) M x xjfith, herbicide or insecticide, 
2, Form of fertilizer to apply, 

a) Physical form. 
Liquid, dry, gas, 

b) Chemical form. 
Availability, solubil i ty, fixation in so i l , 
so i l type, 

3. Cost per pound of available plant nutrient. 
Application of lime for mascimum economic crop production, 
1, Crop needs. 

Soil pH - cation exchange, 
T.N.P, of liming materials, 
•type of liming materials, 
a) Magnesium needs (dolomite), 
b) Calcium needs. 
Fineness of liming materials. 
Plowing depth in relation to amount of lime applied. 

2. 
3. 
4. 

IV. Plant identification. 
(May be taught on a separate unit.) 
(Plant identification information may be used x-iith each 
of the plant science units.) 
(Suggest that study of plants be limited to those used 
in the agronomy contest.) 

A* Dicot plant characteristics. 
1, Leaf. 
2, Stipule. 
3, Stolons, 
4, Pubescence, 
5« Rhizomes, 

B, Monocot plant characteristics, 
1. Leaf, 

a) Blade. 
b) Sheath. 

2, Stem, 
3. Auricle, 
4, Ligule, 
5. Pubescence, 
6, Inflorescence, 
?• Rhizomes, 
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PLANT SCIENCE 

CROP SEED PRODUCTION AND SELECTION (A TEACHING UNIT) 

Approximate Teaching Time 

It is recommended that the crop seed production and selection 
unit be taught as an entire unit during either the first or second 
year of the agricultural production course. This would be determined 
by the needs and interests of the students, 

Approximately 25 classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately one hour per student would be required. 

Vocational Objectives 

Primary vocational ob.ieotives, 
1. Crop farming for production of crops for sale and feed, 
2, Certified seed production for sale of seed to farmer^. 

Secondary vocational objectives. 
Most of the secondary vocational objectives would require 
additional vocational, technical, or college education for 
entry into the jobs, 
1, Field inspection to inspect crops grown for certified seed, 
2, Laboratory technician to inspect ̂ nd test seeds, 
3, The packaging, wholesaling, retailing, and ad­

vertising of seeds, 
^, Scientists, who search for new use of seeds, 
5» Professional persons such as teachers of vocational 

agriculture who counsel with farmers, 
6, Those persons who plan to continue their education 

at the college level in agronomy. 

Major Competencies 

1, To recognize the economic value of using quality seed 
in the production of field crops, 

2, To identify the job opportunities in the seed production 
industry, 

3, To apply the knowledge of how plants reproduce seed to 
the production of quality seed, 

^, To identify crop and weed seeds, 

25 
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5, To describe a crop variety and how new varieties 
are produced, 

6, To produce certified seed, 
7, To select quality seed for coinmercial crop production, 
8, To use federal and state laws for protection in 

buying seed, 
9, To deterrdine the most economical seed to purchase. 

CROP SEED HIQDUCTION AND SELECTION (A TEACHING OUTLINE) 

I, 

II. 

Importance of farmer using quality seed. 

At Effect of seed quality on crop producti me 
1, Crop losses resulting from using poor quality seed, 

a) Yield loss. 
(1) Poor germ5-nation, 
•(2) Low test weight, 
(3) Winter killing. 

b) Seed quality lowered, 
(1) Disease and insect damag&, 
(2) I&ced with other crop and wrsed seed, 
(3) Not mature - low test weight, 

2, Detenr-ine probable costs and returns from using 
seeds of different quality, 
a) Use common field crops as examples. 

Production of quality seed, 

A, Crop varieties and how they are developed, 
1, PlsJit classifications - plant kingdom, 

a) Seed producing plants, 
Gyminosperms (confiers), 
Avgiosperms (crop plants in their group), 

b) Augiosperm division. 
Dicots - soybeans and other legume plants, 
Monocots - corn and small grains all other 
grass plants, 

c) Further breakdown of classification (both 
dicots and monocots), 
(1) Order, 
(2) Family. 
(3) Tribe, 
(̂ ) Genes, 
(5) Specie, 

d) Plant specie such as corn, wheat, etc, are 
broken down into varieties, 

2, VJhat is a variety? 
a) Rank within a specie, 
b) Distinguished by capital name before the 

specie name (Fulton wheat). 
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c) Variet ies are developed by man, other 
c lass i f ica t ions are not. 

d) Names often confused with var ie ty names, 
(Type, s t r a i n , blend, brand, hybi-^d.) 

3 . How are va r i e t i e s developed? 
a) Plant reproduction, 

(1) Asexual - negative propagation - grafting;, 
budding, cuttings, new plant like parent 
plant, 

(2) Sexual -
b) The plant flower, 

(1) Male and female reproductive parts and 
their function, 

(2) Other flower parts, 
c) The flowers of grass plants a. ̂  hoxj they are 

differert.^ 
(1) Lack sepals and corolla, 
(2) Corn plant - male and female parts located 

on different sectio/i of plant, 
d) Plant pollination, 

(1) Self-pollination, 
(2) Cross-pollination, 

e) How plants acquire characteristics, 
(1) The plant cell. 

Cytoplasm. 
Nucleus, 
Chromosomes, 
Genes, 

(2) Transmitting of plant characteristics. 
Dominant genes. 
Recessive genes, 

f) Steps in variety development, 
(1) *̂ /eed out" undesirable characteristic, 
(2) Build up desirable characteristic, 

g) Procedures used in plant breeding, 
(1) Cross-pollination, 
(2) Se l f -po l l ina t ion , 
(3) Progeny testing. 
(̂ ) Back crossing, 
(5) Hybridizing, 

h) Development of varieties of small grains 
and soybeans, 

i) Development of hybrid varieties of corn, 
(1) Inbreeding, 
(2) Crossing. 

Male sterility (cytoplasm as a 
heredity factor), 

j) Development of l̂ rbrid wheat. 
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III. Production of quality seed, 

A. Certified seed. 

B, 

1, Quality guarantee of certified seed, 
2, The Ohio Seed Improvement Association, 

a) Non-profit organization, 
b) Controls and regulates production and 

sale of certified seed, 
c) Keeps pedigree records of crop varieties, 
d) Supervised 

(1) Field inspection, 
(2) Harvesting and cleaning, 
(3) Laboratory testing, 

3, Production of certified seed, 
a) V/ho may produce, 
b) Procedure*; required 

(1) Field, 
(2) Equipment, 
(3) Laboratory, 

c) Seed classes required 
(1) Breeder, 
(2) Foundation, 
(3) Registered, 
W Certified, 

^, Standards required for each seed class. 
a) Weed seeds, 
b) Other crop seeds, 
c) Genrdnation, 
d) Iner t matter. 

Protection offered seed buyers by state and federal 
seed laws. 
1, License requirements, 
2, Seed package label requirements, 

a) Per cent germination, inert matter, other 
crops seeds, hard seeds, 

b) Number of primary noxious and secondary noxious 
seed per grains of crop seed, 

c) Date germination test made, 
d) Name of crop and variety, 
e) Certified seed and the "blue tag," 

3« Penalties for seed law violation. 

IV. Purchasing quality seed. 

A, Which variety? 
1, Disease restraint, 
2, Adapted to growing conditions, maturity length, 
3, GrowUi characteristics. 

a) Straw or stalk strength, 
b) Amount of straw or stalk size. 
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V. 

B, Label inforraationo 
1, Per cent germination, 
2, Per cent hard seeds. 
3, Cost of seeds 

formula cost per bushel = cost of piire 
purity fc X germination'^ line seed 

Seed identification. 
(May be taught during the seed production unit or as a 
separate unit.) 
(Suggest limit study of seeds to those used in agroucMĝ  
contest.) 

A. Crop seeds. 
1. Dicots. 

a) Shape. 
b) Size. 
c) Color. 
d) Hilum. 
e) Seed cost characteristics. 

2. Monocots. 
a) Same as dicots except use rachis and mm. 

characteristics. 
B. Weed seeds - primary and secondary noxious; other 

weed seeds (division the same as crop seeds)e 
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AGRICULrORAL PRODUCTION 

PLAIfr SCIENCE 

PREVENTING COMMON'CROP DISEASES (A TEACHING mKT) 

A^-roxirJiate Teaching^ Time 

It is recommended that the preventing comm.on crop diseases uni 
be taught as an entire unit either during the first or second year of 
the agricultural production course» ThAs would be determined hy the 
needs and interests of the students* 

Appro2?lmately eight classroom hours would be required for 
teaching the i'J.t, Additional teaching time is devoted to ii^dividual 
instruction based on the student*3 occupational experience program. 
Approximately one hour p-er student would be required. 

Vocational Obiectivss 

Pfirriary vocational objectives* 
I9 Providing competencies for preventing crop diseases 

in the crop production phase of farminge 

Secondaiy vocational objectives, 
i. Agricultural business sales and service dealing with 

crop disease preventing chemicals and seeds 9 
2, Custom application of crop disease preventing chemicals, 
3. Entrance to technical schools for- courses dealing T-Jith 

ĥ 
farm cherriicals: 
Entrance to college of agriculture for professional 
training in agronoii^ and plant patholo.gy. 

Major Competencies 

ie Identify the common crop diseases that are present 
problems« 

2o Uriderstanding of how disease orgardsms cause damage 
to cropso 

3= Abil i ty t o prexi^ent crop disease lo s ses . 

HtEVENITNG COMMON CROP DISEASES (A TEACHING OUTIINS) 

I, Crop losses that occur from disease infestations (include 
only those diseases that are present problems). 
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I I , 

I I I . 

IV. 

V. 

Ao Types of losses caused by d iseases , 
1, Yield loss « (sniat of small grain and corn) 
2, Seed, qual i ty *- (scab of wheat). 
'̂ - Plant qual i ty - ( a l fa l fa leaf spo t ) . JO 

What ways are diseases caused and can they be prevented? 

A, Infections or par.'xsitic, 
1. Fungi• 

a) Prevention, 
b) How spread, 
e) Comriion charac te r i s t i c s of fungi - leaf 

t ^ r . 

spoiiSj mojLi A.o seed smuts. 
o 
* - j » > i^rtScena. 

a) Pr^vsntion - control* 
b) How .spread. 
c) Com]r.on characteristics of bacteria, 

3' Virus. 
a) Prevention - control, 
b) Ho;̂r spread, 
c) Ccmmon characteristics of nemotode. 

Infectious di.>sases are often mistaken for other-
abnormal plant growth, 

A, Non-*infectious diseases or physiologioal disorders, 
1. Mechanical injury, 
2. Herbicide injury. 
3. Unfavorable weather, 
^, Plant nutrient dsficieney. 

How can the farmer identify the common crop diseases? 
(Part of the plant they affect,) 

A, Seed diseases. 
1. Crops affected. 
2, Description ar^ cause. 

Examples Loose smut of wheat - entire seed head 
replaced l̂y black smut - fungus, 

B. Leaf and stem diseases, 
ie Crops affected, 
2, Description arK3 cause. 

How can the farmer reduce losses fcy disease prevention methods? 

A. Use of fungicide on seeds or plant-s, 
1, Diseases prevented, 
2. Material used. 

Examples Stinking smut of wheat «- Caoptan. 
B, Resis tant v a r i e t i e s , 

1, Disease prevented. 
2, Variety namo. 

Examples Phytophtera root ret soybeans <- Harosoy 63. 
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D. 

Cultural practice, 
1* Disease prevented, 
2, Practice used. 

Example: Scab of wheat - do not sow wheat i n 
corn grourd. 

Intermediate p lant hos t , 
Sxaiaplej 

Johnson grass rhizoner « Maize Dwarf Mosaic, 
2a oinmon barberry - Black Stem Rust of Wheat. 



AGRICULTURAL PRODUCTION 

PLANT SCIENCE 

HIEVENTION AMD CONTROL OF CROP INSECTS (A TEACHING UNIT) 

Approximate Teaching Time 

It is recommended that the prevention and control of crop 
insects unit be taught as an entire unit either during the first or 
second year of the agricultural production course. This would be 
determined by the needs and interests of students. 

Approximately 10 classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately one hour per student would be required. 

Vocational Objectives 

Primary vocational objectives, 
1. Providing competencies for preventing crop insect 

damage in the crop production phase of farming. 

Secondary vocational objectives, 
1, Agricultural business sales and service dealing with 

insect prevention and control chemicals, 
2, Custom application of crop insect prevention and 

control chemicals, 
3, Entrance to technical school for courses dealing 

with farm chemicals. 
^, Entrance to college of agriculture for professional 

training in agronorny and entomology. 

Major Competencies 

1, Identify the common crop insects and type of 
damage done, 

2o Understand how different insects damage crops, 
3, Understand insect life cycles, 
^, Ability to select and use prevention and 

control methods. 

35 



3^ AGRICULTURAL PRODUCTION 

PREVENTION AND CONTROL OF CROP INSECTS (A TEACHING OUTLINE) 

I. Crop losses that occur from insect damage. (Limit to common 
crops and insects that are present problems.) 

A. What insects cause damage to our crops? 
1. Corn - borer - ear worm - root worm - aphid. 
2. Wheat - Hessian fly - cereal leaf beetle. 
3. Alfalfa - weevil - leafhoppers, 

B. How much crop damage may these insects do? 
1. Alfalfa weevil, 
2. Corn root worm. 
3. Aphid, 
^. Leafhopper, 

II. A. Life cycle of insects. 
1. Without metamorphosis (no common crop insects -

chicken lice and hog lice are examples), 
2. Gradual metamorphosis. Leafhoppers an exsmple, 
3. Incomplete metamorphosis - none in this group are 

important crop insects, 
^. Complete metamorphosis - most crop damagD.ng insects 

in this group, 
a) Egg. 
b) Larvae, 
c) Pupae. 
d) Adult, 

B, T^pes of mouth parts, 
1, Chewing - eat leaves, stems, and roots of plants -

alfaLfa weevil, corn rootworm. 
2, Sucking - puncture and irjithdraw plant juice -

leafhopper, 
3, Sponge - absorb soluble material (home fly). 
k. Tube - siphon like (butterfly and moths). 

III. Identifying the insect and damage done to a crop or crops. 
Alfalfa, corn, and small grains, 

A. Part of plant damaged and description. 
B. Time of year damage is done, 
C. Stage of insect life cycle send description. 

IV. VJhat prevention and control practices can be used? 

A. Cultural practices, 
lo Crop rotations« 
2, Destroying crop res idue . 
3 . Res is tant or t o l e r an t v a r i e t i e s . 
^'o Inoermediate hos t s . 
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B. Insec t i c ides , 
!• Stomach poisons, 
2, Contact. 
3« Vapor act ion, 

C. Insec t pa ra s i t e s , 
D. Mechanical act ion, 

1» Flaming, 
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AGRICULTURAL PRODUCTION 

PLANT SCIENCE 

l̂ TEED CONTROL (A TEACHIN[} UNIT) 

Approximate Teaching Time 

It is recommended that the weed control unit be taught as an 
entire unit either during the first or second year of the agri­
cultural production course. This would be determined by the needs 
and interests of the students. 

Approximately 15 classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately one hour per student would be required. 

Vocational Objectives 

Primary vocational objectives. 
1. Providing competencies for the prevention and control 

of weeds in the crop production phase of farming. 

Secondaiy vocational objectives, 
1, Agricultural business sales and service dealing with 

herbicides and cultivating equipment, 
2e Custom application of herbicides, 
3. Entrance to technical schools for courses dealing 

with farm chemicals, 
^. Entrance to college of ?^riculture for pro­

fessional training in agi'onomy. 

Major Competencies 

1. Ability to identify weed and crop plants. 
2. Determining crop losses caused by weeds, 
3. Ability to understand growth characteristics 

of we 3d plants. 
k. Ability to understand how herbicides kill weeds* 
5. Ability to select the correct herbicides to control 

a weed plant, 
6. Ability to prepare and apply herbicides to control 

weeds. 
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^0 AGRICULTURAL PRODUCHON 

WEED CONTROL (A TEACHZNG OUTHNE) 

I. 

II a 

How serious are crop losses from weed infestations? 

A. Seed losses (from seed production outline), 
B. Nutrient and water competition. 
C. Hay and pasture loss from poor quality forage. 

Plant identification. 
(See plant identification section,) 

A, Identification of problem weeds and their 
characteristics• 

III, Why are some weeds more difficult to control? 

A, Perennials (live for several years), 
1, New plants come from roots and seeds, 
2, Have rhizomes, 

3. Biennials (live for 2 years), 
1, Produce flower and seed 2nd year, 

C, Annuals (new plant from seed each year), 
1, Winter annuals, 
2, Spring annuals, 

IV. VJhat types of herbicides are used to kill plants? 

A, Non-selective - kills all plant life, 
1, Contact, 
2, Soil sterilant, 
3, Systemic, 

B, Select ive - k i l l s ce r ta in plants and not others , 
1, Enzyme act ion, 
2, Degree of absorption, 
3, Systemic, 

C, Place of application, 
1. Foliar, 
2, Soil, 

D, Type of material, 
1, Wettable powder, 
2, Ester - emulsion, 
3, Granular, 

V. What cultural practices are helpful in controlling weeds? 

A, Plowing time, 
B, Soil preparation (or lack of), 
C, Cultivation, 
D, Fallowing, 
B. Crop rotations. 
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WEED CONTROL ^1 

VI. How to use herbicides to control specific weeds such 
as quack grass. 

A, 
B. 
C. 
D. 
S. 

Crop to be grown and the cropping secjuence. 
Weeds to control. 
Herbicides to use. 
Time of application. 
Method of application. 
1. i^ount of herbic ide , 
2, Mount of water. 



AGRICULTURAL FRC5DUCTI0N 

PLANT SCIENCE 

GRAEN MARKETING (A TEACHING UNIT) 

Approximate Teaching Time 

It is recommended that the grain marketing unit be taught 
during the first or second year of the agricultural production course, 
This is an elementary unit, A more complete unit on marketing is 
recommended during the fourth year farm business management area of 
instruction. 

Approximately five classroom hours would be required. 

Vocational Ob.jectives 

Primary vocational objectives, 
1. Crop farming. Marketing of grain crops. 

Secondare' xoca-cional objectives, 
1, Agricultural business - grain buying or selling. 

Ma.jor Competencies 

1, To determine best time and method of marketing grain, 

GRAIN MARKETING (A TEACHING OUTLINE) 

I, Importance of efficient grain marketing, 

A, Income from grain crops sold from a farm, county, 
state, nation, 

II, Market outlets for grain, 

A. Local markets available, 
B. Feed to livestock, 

III, Grain prices, 
A, Seasonal fluctuations of prices, 

1, Determine best time to sell. 

^3 
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AGRICULTURAL HICDUCTION 

ANIMAL SCIENCE 

Teaching Units in Animal Science Area of InstruclAon 

Livestock Feeding 

Livestock Selection and Breeding 

Livestock Marketing 

Livestock Health 

Quali"ty Milk Production 

LtVESTOCK FSSDWK} (A TEACHING UNIT) 

Approximate Teaching Time 

It is recommended that the livestock feeding unit be taught 
as an enid.re unit during either the first or second year of the agri­
cultural production course. This would be determined ty the needs 
and interests of the students. 

Approximately 30 classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to iwiividual 
instruction based on the student's occupational experience program. 
Approximately two hours per student would be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Livestock farming. To plan feeding programs and to 

feed livestock, 
a. Registered livestock breeders engaged in the 

development and sale of breeding stock, 
b. Commercial livestock farmers engaged in the 

production and sale of meat, milk, and wool. 

Secondary vocational objectives, (Non-farm occupations 
related to livestock farming,) 

The livestock feeding unit will prepare the student to 
enter certain occupations on a limited basis or to 
enter more advanced educational programs. 

^5 
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1, Agricultural business dealing with feed sales, 
feed additives, dealerships, veterinary supplies, 
feed manufacturing, 

2, Technical school - feed laboratory technician. 
3, College of agriculture - nutritionist, veterinarian, 

vo-ag teacher, county agent. 

Ma.jor Competencies 

1. To recognize the need for and uses of feed for 
efficient production. 

2. To identify body processes airi their relationship 
to nutrition of animals. 

3. To identify food n .trients, sources, and their 
characteristics• 

^, To identify the characteristics and functions of 
various foodstuffs, 

5. To determine needs and requirements of animals at 
all stages of life for confinement and pasture. 

^. To determine an economical balanced ration for a 
specific kind of livestock. 

7, To select a method of preparing feed stuffs for 
livestock. 

8. To select a feeding system and schedule for livestock. 

LIVESTOCK FSSDIJG (A TEACHING OUTUNE) 

I. The need for and uses of f e ^ for efficient livestock 
production. 

A. '̂eed for feed. 
1. Growth. 
2. Maintenance. 
3. Reproduction. 
4. Production, 
5. Fattening, 

B. Uses of feed stuffs - define each, 
1, Roughages - supplying Ixilk, energy, and nutrients. 

High carbohydrate. 
High protein, 

2, Concentrates. 
Carbohydrate concentrates - grains supplying energy. 
Prote in concentrates - animal and p lant fcy-products 
and synthet ic sources - supplying body-bidlding 
mate r i a l s . 

3 , Mineral and vitamin feed supplements and feed 
addit ives for body ccwiposition, regulat ion, and 
hea l th . 
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II. 

C. Efficient production from adequate feeding, (Use 
examples from beef, dairy, sheep, and swine enter­
prises.) 
1. Improved grains, 
2. Better and faster growth. 
3. Increased production of milk and wool. 
k. Improved quality of production. 
5. Improved efficientgr of production. 
6. Improved health of animals. 

Utilization of food nutrients ly animals. 

A. Define digestion. 
B. Identify parts of the digestive system of simple 

stcwiach animals airi fowl, 
C. Identify the digestive system of ruminants and related 

body processes, 
D. Explain how food is broken down aiKl nutrients absorbed 

in the blood stream, 
1, Mouth, 
2, Stomach, 
3, Small intestine. 

(simple stomach animals and ruminants) 

III. The food nutrients, sources, and characteristics. 
Identify the function and make-up of each nutrient. 
Identify major feed stuffs where nutidents may be found, 

A, Carbol^rates, 
3. Fats, 
C, Proteins, 
D, Minerals, 
S. Vitamins, 
F. Water. 

IV. Common feeds for farm animals, their characteristics, 
and functions. 

A. Identify the following; 
1. Digestible protein. 
2, Nitrogen-free extract. 
3. Total digestible nutrients, 
4, Net energy, 

3. Identify common feeds, 
1. Roughages, 

a) Hays. 
b) Haylage, 
c) Grass silage. 
d) Green chop. 
e) Pasture, 
f) Corn silage, 

2, Grains, 
a) Shelled corn, 
b) High moisture corn. 



i 
- - = t t J p i L p D -

48 AGRICULTURAL PRODUCTION 

V. 

c) Ear corn, 
d) Small grains, 

3. Supplements, 
a) Protein - animal and plant by-products and 

sjmthetics, 
b) Mineral supplements, 
c) Vitamin supplements, 

4, Feed additives, 
a) Antibiotics, 
b) Hormones, 
c) lodinated casein, 
d) Arsenical, 
e) Detergent, 
f ) Tranquil izer , 
g) Rumen organism. 

Animal needs and retpirements, 

Identify ration requirements as protein, total digestible 
nutrients, net energy, mineral, and vitamin requirements 
for different stages of giowth, production, and methods 
of feeding - use of feeding standards, 

A, 3eef cattle, 
1. Calves and yearlings - stockers and feeders. 
2, Cows, 

B, Dairy cattle, 
1, Veal, 
2, Calves, 
3, Heifers, 
4, Cows by breed and production, 

C, Swine, 
1, Gilts aiKi sows by ranges of weight, 
2, Market hogs. 

D, Sheep, 
1, Breeding flock, 
2, Lambs, 

VI• Balancing rations for different stages of production for 
each species, (Beef, dairy, sheep, swine,) 
Breeding stock during different stages of reproduction cycle, 

A, Young stock, 
B, Meat production, 
C, Milk production, 
D, Identify feeds to use and composition of each. 

1, Grains, 
2, Roughages, 

a) Evaluate quality - (analysis of protein), 
3, Supplements - per cent protein. 

a) Commercials, 
b) Others, 
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E. Identify limitations of the amount of specific feeds 
in ration (as oats for fattening hogs). 

F. Identify status of animals and requirements for same. 
1, Age, weight, 
2. Production -(lbs. and i- B.F. of milk). 

G. Define ration, balanced ration, protein, digestible 
protein, T.D.N,, N.F.S., N.R., and N,E, 

H, Identify characteristics of a good ration, 
I. Use the trial and error method of balancing a ration 

and compare against requirements. 
J. Use the Pearsons square method to balance a ration. 

(Balance a ration for beef, dairy, smne, sheep.) 

VII. Preparation of feed stuffs for livestock. 
(Beef, dairy, swine, sheep.) 

A, Define mastication and rumination, 
B, Value of feed vs, digestibility, 
C, Preparation of feed - its effect on nutritive value. 

1. Grinding, 
2. Pelleting. 
3. Soaking, 
^, Cooking. 
5. Chopping. 
^. Crumping. 
7. Craukir^. 

9̂ 

VIII. Feeding systems and practices, 
(Beef, dairy, swine, sheep.) 

A. Daily intake of feed - its effect on animal performance. 
1, Condition of animal, 
2. Purpose for which feed is to be used, 

3, Methods of feeding - advantages and disadvantages, 
(Beef, daily, sxrrinej sheep,) 
1, SeK-feeding., 
2, Hand-feeding. 
3» Limited feeding. 
h. Crop feeding, 

C, Schedule for hand feeding. 
1. Importance of regularity. 
2, Once, twice, or three times daily. 



AGRICULTURAL PRODUCTION 

ANIMAL SCIENCE 

LIVESTOCK SELECTION Â ID HIESDING (A TEACHING UNIT) 

ApprcKimate Teaching; Time 

It is recommended that the livestock selection and breeding unit 
be taught as an entire unit during either the first or second year of 
the agricultural production course. This would be determined biy the 
needs and interests of the students. 

Approximately ̂ 5 classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to individual in­
struction based on the student's occupational experience program. 
Approximately tx-jo hours per student would be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Livestock farming - breeding and selection of livestock, 

a. Registered livestock breeders engaged in the 
development and sale of breeding stock, 

b. Commercial livestock farmers engaged in the pro­
duction and sale of meat, milk, and wool. 

Secondaiy vocational objectives, (Non-farm occupations 
rolated to livestock farming.) 

Most of the agricultural occupations related to the live­
stock breeding and selection unit will require additional 
vocational, technical, or college training for entry into 
a job, 
1, Agricultural businesses - sale of breeding supplies, 

breeding associations, artificial insemination, 
2, Technical school - laboratory technician. 
3» College of agriculture - animal science 

majors, agricultural education, veterinarian. 

Major Competencies 

To select a breed of livestock and evaluate breed 
characteristics in terms of their economic importance. 
To select individual breeding stock for the herd and 
identify the traits that are important to the farmer 
and consumer. 
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3. To breed animals for efficient production of livestock 
products, 

^, To manage the female breeding stock for the repro­
ductive role, 

5. lo manage the male breeding stock for its role. 
^. To identify causes of infertility. 
7. To determine the breeding programs to use to 

improve livestock. 

LIVESTOCK SELECTION AND SREEDim (A TEACHINS OOTLENE) 

The study may be centered around the species of livestock (beef, 
swine, dairy, sheep) that are important to the students in the class. 

I. Selecting a breed of livestock. 

A. Define species, breed, grade, purebred, registered, 
crossbred, scrub. 

3. Characteristics of breeds. 
1. Appearance, phj'sical traits. 
2. Breeding characteristics, 
3. Production characteristics - application 

to breeds of beef, swine, dairy, sheep 
common in Ohio, 

II, Selecting individual breeding stock. 

A. Define livestock traits (type). 
B. Identify livestock traits that are important 

to thp fairoer and consumer. 
1. Identify the exterior parts of the animal, 
2. Identify the ideal type. 
3. Identify the wholesale and retail cuts of meat 

(beef, swine, sheep, veal), 
4. Identify quality of livestock products (milk 

and wool), 
5. Identify the quality and kind of meat products 

demanded ty consumer. 
a) Quality of meat. 
b) Appearance of cuts. 
c) Size of cuts. 
d) Freedom from disease. 

6. Determine efficiency of feed conversion (beef, 
swine, dairy, sheep), 

7. Breeding ability. 
8. Health. 
9. Temperament. 

10. Ability to raise young. 
11. Amount of wool - (sheep), 
12. Ease of milking - (dairy). 
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III< 

13. Milk producing ability. 
1^. lype - size, 

C, Selecting livestock for commercial feeding, 
(Beef, swine, sheep, veal.) 
1, Production testing, 
2, Feeder grades. 

Breeding animals for efficient production of livestock 
products, 

Ac Influence of heredity and environment on offspring, 
B, Degree of heritability traits chrcMnosomes, genes 

(beef, swine, dairy, sheep), 
C, Improving livestock through selecting for desirable 

traits, 
1, Number of traits to select for at one time, 
2, Rate of change to expect, 

IV. Selection and management of female breeding stock for most 
efficient reproduction of quality young. 

A. 

3, 
C. 

D, 

G, 

Reproductive organs and how they function, 
1, Identify organs and their functions. 
2, Formation of eggs. 

a) Meiosis and mitosis (inheritance). 
b) How female transmits traits, 
c) Estrous. 
d) Regulatory hormones and glands, 
e) Number of eggs produced. 
f) Number of young for species. 

Breeding ages and amount of service, 
T̂ rpes of mating. 
1, Natural, 
2. Artificial, 
Traits carried hy egg. 
Feeding and management of female livestock duidng 
breeding season (beef, swine, dairy, sheep), 
1. Condition of animal (flushing). 
2. Age to breed, symptoms of heat, 
3. Time of year. 
Feeding and management of female during gestation period, 
1, Normal developnent of fetus in uterus, 
2, Regulatory; hormones, 
3, Feeding and management recommendations for each 

species (beef, swine, dairy, sheep), 
a) Length of gestation, 
b) Normal rate of development of fetus, 
c) Feeding and management recommendations, 
d) IG.lk production and dry period (dairy), 
e) Hool production and shearing (sheep). 

Care and management of female and young at birth, 
1, The birth process. 
2, Influence of regulatory hormones. 
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3. f.v'.'mal position of fotus. 
4. Predelivery symptoms (beef, swine, dairy, sheep), 
5. The afterbirth and its disposal, 
^, Assistance during delivery if required, 
?• Attention to.give newborn animals. 
8, Feeding and m.anagement of female during and 

just after delivery, 
a) Return of reproduction organs to normal. 
b) Regulatory hormones, 
c) Rebreeding (beef, swine, dairy, sheep), 

H, Care and management of young from birth to x-reaning 
(beef, dairy, swine, sheep), 
1. Colstrum in milk of mother, 
2, Special practices - ear marking, navel treatment, 

dehorning, castration, weaning, worming, etc. 

V, Selection and management of male breeding stock for most 
efficient service. 

A, Reproductive organs and how they function. 
1. Identify organs and th.dr function, 
2. Puberty and the production of the sperm, 

a) How male transmits traits, 
b) Number of sperms produced, 

B, Breeding age and amount of service, 
C, Breeding by artificial insemination (dairy, beef), 

1. Advantages and dis advantages < 
2. Selection of a bull, 
3. Detecting heat, 
k. Notifying insemdnator, 

D, Feeding and management of male during breeding season, 
1, Condition of animal, 
2, Number of animals to breed. 

VI, Problem of infertility. 

A. 
B, 

C. 
D. 
S, 

Age arid fertility. 
Nourishment and care, 
1. Sffect of nutrition, 
2, Effect of heat and environment. 
Diseases of reproduction. 
Physical defects. 
Purposeful sterility - castration. 

VII, Breeding programs to improve livestock. 

A, Progress in selection, 
1, Heritability traits (beef, sxd.ne, dairy, sheep), 
2, Generation interval, 
3o Selection differential, 
4, Selection pressure. 
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Types of selection, 
1. Single (tandem), 
2, CuUing levels . 
3. Merit scales, | 

C. Aids to selection, | 
1, Pedigrees, j 
2, Progeny records, | 

a) 3ull proofs, I 
b) Certified offspring, i 

3, Individual performance. j 
a) D,H,A, records, I 
b) Beef improvement, j 
c) Sheep improvement records, I 
d) Swine improvement records, I 

D. Systems of breeding, ; 
1, Inbreeding, I 

a) Line breeding. \ 
2, Outbreeding, j 

a) Cross breeding, i 
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AGRICULTURAL PRODUCTION 

ANIMAL SCIENCE 

LIVESTOCK MARKETING (A TEACHING UNIT) 

Approximate Teaching Time 

It is recommended that the livestock marketing unit be taught 
during the first or second year of the agricultural production course. 
This is an elementary unit. A more complete unit on marketing is 
recommended during the fourth year farm business management area of 
instruction, 

Approximateily six classroom hours would be required. 

Vocational Objectives 

Primary vocational objectives, 
1. Livestock farming - marketing of livestock and livestock 

products, 

Secondary vocational objectives, (Non-farm occupations 
related to livestock marketing,) 
1, Agricultural businesses - livestock yards and markets, 

meat packers, wholesalers, and retailers. 

Major Competencies 

1, To recognize the need for efficient livestock 
marketing. 

2, To select an efficient marketing system for live­
stock or livestock products, 

3, To determine ways farmers can receive higher prices 
for their livestock and livestock products. 

LLVSSTOCK MARKETING (A TEACHING OUTLINE) 

I. Importance of efficient livestock marketing. 

A. Income from livestock and livestock products 
sold from a farm, county, state, nation. 
1, Beef cows and steers, 
2, Dairy cows, veal, milk. 

iL 57 
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3. Sows and pigSc 
k-. Ewes and lambs, 
5. Poultiy and eggs, 

II. Marketing systems for livestock and livestock products. 

A, Market outlets. 
1• Auctions• 
2, Daily markets, 
3, Terminal markets, 
k. Direct "off market" channels, 

III. Livestock prices, 

A. Seasonal price fluctuations, 
1, Determine when to buy or sell (beef.̂  dairy, 

swine, sheep). 

IV. Ways farmers can receive higher pricas for their livestock 
and livestock products. 

A, Preventing livestock losses, 
1, Eliminate bruise?, 

a) Outlaw clubs and whips, 
b) Slimd.nate protruding nails and broken boards, 
c) Remove machinery from feedlots, 
d) Remove horns, 
e) Bed the truck properly, 
f) Check the truck for danger points, 
g) Load carefully, 
h) Load wisely, 
i) Protect from weather, 
j) Drive carefully. 

B, Improve grades of livestock and livestock products, 
1, Improve grades of livestock, 

a) Beef, 
(1) Meat type, 
(2) Production testing program, 
(3) Feeder cattle grades, 
(4) Market cattle grades, 
(5) Carcass grades, 

b) Stidne, 
(1) Meat type, 
(2) Pork yield evaluation - carcass data, 
(3) Pork Improvement Association, 
(̂ ) Market classes and grades of feeder pigs, 
(5) Slaughter, barrow and gilt standards for 

grades, 
(f^) Market classes and grades of pork carcasses, 

c) Sheep, 
(1) Grades of sheep, 
(2) Grades of slaughter lambs. 
(3) Carcass grades. 
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S. 

d) Dairy, 
(1) Slaughter cattle grades (see beef), 
(2) Milk, 

(a) Grades of milk, 
(b) Blend price, 
(c) Federal milk marketir^ orders. 

Keep livestock shrinkage at a minimum, 
1, Identify shrinlcage, 
2, Causes of shrinkage. 
3e Define pencil shrinkage. 
^, Keep shrinkage at a minimum, 

a) Condition cattle before shipping, 
b) Plan shipping program, 
c) Select best type of transportation, 
d) Provide attendant for large shipsnent, 
e) Sort different size animals, 
f) '̂eep off feed and water up to 12 hours 

•before shipping, 
g) Provide protection from weather. 
h) Take advantage of feed, water, and rest 

stops on long journeys, 
i) Provide for fillback if in transit more 

than 12 hours, 
j) Plan movements during desirable part of day. 

Plan livestock marketings for seasonal peaks, 
1, Identify seasonal price fluctuations, 
2, Identify production cycles, (3eef, dairy, 

swine, sheep.) 
Sell at proper market weights. 

•i 

I 
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AGRICULTURAL FRCDUCTION 

ANIMAL SCISNCB 

LIVS3T0CK HEALTH (A T3ACHINS UNIT) 

Approximate Teaching Time 

It is recommended that the livestock health unit be taught as 
an entire unit during either the first or second year of the agri­
cultural production course. This would be determined by the needs 
and interests of the students. 

Approximately 2^ classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately one bour per student would be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Livestock farming - to maintain livestock healidi 

for efficient production, 
a. Registered livestock breeders, 
b. Commercial liTestoek farmers. 

Secondary vocational objectives. 
The livestock health unit will prepare students to enter 
certain occupations on a limited basis or to enter more 
advanced educational programs, 
1, Agricultural businesses - sale of veterinary supplies 

and feed additives, feed manufacturers, drugs, 
2, Technical school - laboratory technician, 
3, College of agriculture - animal science, 
^, College of veterinary medicine. 

I 

Major Competencies 

1, To recognize the need for prevention of losses due 
to livestock diseases and parasites, 

2, To identify unhealthy animals, 
3, To determine causes of infectious and non­

infectious diseases, 
^, To identify how animals are protected from disease, 
5. To recognize how animal diseases are treated and 

when professional assist̂ ance is needed. 

^1 
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6, To recognj.ze symptoms, caases, and prevention of 
common diseases of farm animals, 

7» To determine how common parasites are controlled, 
8, To identify common internal and external parasites 

of farm animals, .method of infestation, injury, and 
control. 

LIV5ST0CK H5ALTH (A TSACHIXX5 OOTUNS) 

I. Losses from animal diseases and parasites, 

A. Animal losses, 
1, Cattle, 
2, Calves, 
3, Sheep, 
k, Siri.ne, 

3, Income loss - annually, 
1, Bangs, 
2, Bovine Kastites. 
3, Vibrosis, 
^, Leptospirosis, 
5. Bloat. 

Annual cattle losses. 
Annual swine losses, 

C, Other losses, 
1, Poor gain, 
2, Increased labor, 
3, Increased feed costs. 

II. Recognizing signs of good health vs. unhealthy conditions. 

A. Visual indications, 
1, Contentment, 
2, Alertness, 
3, 3ating habits, 
^, Sleek coat and pliable, elastic skin, 
5. Bright eyes and pink eye membranes, 
^, Normal feces and urine, 

B, Other indications, 
1, Normal temperature. 
2, Pulse rate, 
3, Breathing rate. 

in. Causes of diseases. 

A, Infectious, 
1, Bacteria, 
2, Virus, 
3, Fungi, 
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B, Non-infectious, 
t. Metabolic. 
2. Faulty nutrition, 
3. Poison in feed, 
^, Heredity, 
5. Misc. - eating, hardware, mechanical, injury, etc. 

IV. Protect ion from animal d i sease . 

V. 

A, Sanitation* 
1• Disinfectant, 
2, Manure removal. 
J* Removal of a f t e rb i r t h . 

3 , Immunization, 
1, Vaccination, 

a) Vaccines, 
b) Anti-serums, 
c) Bacterins, 
d) Toxoids. 

C, I so l a t i on , 
1, Quarantine, 

D. Housing, 
1, Space requirements, 
2, Ventilation requirements, 

S. Immnniiy, 
(Identify sanitary practices for beef, dairy, 
swine, sheep) 

Treating anjjnal diseases (Layman - Veterinarian), 

A, Medical methods, 
i. Oral. 
2. Intramuscular, 
3. Introperitoneal. 
4. Subcutaneous. 
5. Intravenous. 
6. Rectal. 
7- Skin absorption. 

3 . Pixysical a ids . 
i . Tranqui l izers . 
2, Trocar and cannular, 
3. Restrain. 
h. Throw. 
5. Balling gun. 
^. Intravenous set, 
7» hypodermic, 
8, Leads, 
9• Holder-swine, 
10. Lancing. 

C. Professional services - veterinarian. 
1. The veterinarian's role, 
2. Identify diseases to be controlled by veterinarian. 
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VI. Symptoms, causes, prevention, and control of common diseases. 

A. 

B. 

Identify how diseases spread, 
1, Direct or immediate contact with a diseased 

individual, • 
Contacts through inanimate objects. 
Contact with disease carriers. 
Infection from soil. 
Infection from food and water. 
Infection from blood sucking arthropods. 
Air-borne infections, 

8, Infection from organisms normally carried. 
Common diseases, (Beef, dairy, swine, sheep,) 
1, Shipping fever. 

Pinkeye, 
Foot-rot, 
Bloat, 
Mastitis, 
Brucellosis, 
Leptospirosis, 
Tuberculosis, 
Hog cholera. 
Swine influenza. 
Viras pneumonia. 

2. 
3. 
^ . 

5. 
^ , 

7. 

2, 
3. 
^ . 

5. 
^ . 

7. 
8. 
9. 

10. 
11. 

VII, Controlling parasites of farm animals. 

A, 
B, 

C. 

Knowledge of life cycle 
Dir 
1. 
2. 
3. 
ii-. 

5. 
^. 

7. 
8. 
9. 
10, 

ect control. 
Insecticide. 
Pesticide. 
Arsenical. 
Vermifuge. 
Systemic. 
Repellent, 
Residue. 
Spray, 
Dust, 
Dip. 

Indirect control. 
1. 
2, 
3. 
î . 
5. 
6, 
7. 
8. 

Disposal, 
Rotation. 
Sanitary, 
Carcass removal. 
Filth. 
Disinfection, 
Dilution, 
Regulatory. 

of parasites 
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VIII, Common in t e rna l and external paras i tes of farm animals, 
method of in fes ta t ion , injury, and cont ro l . 

A, Ident i fy how paras i tes spread, 
1. Travel - f ly , on animals, conveyances, 
2. Host animals. 
3« Intermediate host , 
^ . Natural enemies, 

B, In t e rna l pa ras i t e s , 
1 • Roundworms, 
2, Trichina, 
3, Lungworms, 
^, Kidney worms, 
5. Tapeworms, 
^, Flukes, (Identify parasites and know life cycle.) 

C, External parasites, (Beef, dairy, swine, sheep.) 
1. Heelfly, 
2, Ticks, 
3« Mites, 
^, Flies, 
5, lace. 
6. Fleas. 
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AGRICaLTORAL FRCDUCHON 

ANIMAL SCIENCE 

QUAIITT MILK kCDUCTEON (A TEACHII«} UNIT) 

Approximate Teaching Time 

It is recommended that the quality milk production unit be 
taught during either the first or second year of the agricultural pro­
duction course. It would only be included in the local curriculum 
when students had a need and interest in IMs subject-matter area. 

Approximately 15 classroom hours would be required for teach­
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately two hours per student would be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Dairy farming. 

Secondary vocational objectives, 
le Agricultural bisiness. Selling and servicing daiiy 

supplies ard equipment, 
2, Advanced study at the college level in dairy science 

or dairy technology. 

Major Competencies 

1, To manage the milking herd to maintain udder health and 
insure production of a quality product, 

2, To conduct the milking operation to maintain udder 
health and to produce a quality product, 

3« To maintain and operate milking equiixnent and storage 
units to insure deliveiy of a quality product. 

CSJALETy MTLK FRCDUCTION (A TEACHING OUTLINE) 

I , The importance of producing qual i ty milk. 
1, Economic importance, 
2. Human heal th aspects . 

67 
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I I . The cow's udder and how i t functions, 
1, The anatomy of the cow's udder, 
2, The vascular system, 
3, Sjrmpathetic system, 
^, Hormonal control of udder developnent, mi.lk 

secretion and "let down" (see Livestock Breeding unit), 

III. Infections and udder health. 
1, Definition of mastitis, 
2, Classification of mastitis, 
3, Causes of mastitis, 
4, The development of mastitis within the udder, 
5, Diagnosis of mastitis, 
6, Prevention of mastitis, 
7, Treatment of mastitis, 
8, Public health aspects of mastitis, 

IV. Maintaining efficient and healthy udders, 
1, Inheritance and udder function, 
2, Udder and teat conformation, 
3, Cow age, 
^, Leason. 
5. Level of production and udder health, 
^, State of lactation. 
7 . Feed. 
8. Housing, 
9. Sani ta t ion , 
10, Over and under milking, 
11, Drying up process, 
12, Records, 

V, Proper machine function and providing a safe water supply, 
1, Importance of good machine function, 
2, Machine operation, 
3» Pipeline ^stem, 
4, Milking system analysis, 
5» I^lking equipment maintenance, 
6, Sources of water and possible contamination. 

VI, Factors affecting the qualiiy of milk, 
1, Def ini t ion of normal milk, 
2, Characterisia.cs of abnormal milk, 
3 , Milk f l avors , 
k. Sources of bacteria in milk. 
5. Interpretation of tests run on milk. 

http://Characterisia.cs


ASRICDLTORAL FRCDUCTIOf? 

AGRICULTORAL MEXJHANICS 

Teaching Units in Agricultural Mechanics Area of Instruction 

Farm Power and Machinery 

Farm Buildings and Conveniences 

Soil and V/ater Management 

Rural Electrification and Processing 

Agricultural Construction and Maintehance 

FARM PO'JER AND MACHTNERY (A TSACHIJK^ UNIT) 

Approxiffiate Teaching Time 

It is recommended that the major portions of the farm power 
and machinery unit be taught during the third and fourth year of the 
four-year program. The small gasoline engine unit may be taught 
during the second year. 

Approximately 180 classroom and laboratory teaching hours 
would be required. 

Voca1a.onal Ob.iectives 

Primary vocational objectives, 
!• Farming - custom operator. 

Secondary vocational objectives, 
1, Agricultural business occupations concerned vdth 

the sales and/or repair of agricultural equipment, 
a. Local machinery dealers, 
b. Private repair shops. 
c. State and regional distributorships, 

2, Further training in a special program such as 
advanced technical school or college. 

Major Competencies 

1, To operate, adjust, service, and maintain fann tractors, 
including spark ignition and diesel types and small 
interaal combustion engines, 

69 
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2. To operate, adjust, and seiryice field machines including 
lubrication, recognition of malfunction such as harvest 
loss; make the operating adjustments and properly hitch 
implements; calibrate planting, feridlizing, and sprs^-
ing equipnent. 

3» To plan and execute a program of preventative main­
tenance including protection-shelter, rust prevention, 
periodic inspection and adjustment to ccMnpensate for 
wear, and repair in anticipation of breakage. 

4-, To adjust, adapt, and modify machinery to satisfy local 
conditions such as trash cover control, hillside opera­
tion, specialized crop use and raaltiple hitching, 

5. To determine and use safe operating practices with 
special emphasis on speed, protection fron moving 
parts, and stopping the machine to adjust and remove 
obstjTictions and for refueling, 

6, To recognize and identify the fundamental principles 
involved in machines, the relationsMp of mechanisms 
and systems to processes and functions; arH -Uiat the 
basic processes are unchanging but mechanisms vary 
with ^stems employed in machine design, 

7. To select power units and machines vlth regard for 
adaptation of systems of machines to types of farming 
considerii^ the canpatabdlity of individual machines 
with other ccaaponents of the machinery ^stem; size 
and number of power units, hours of utilization, annual 
cost, and availabiliiy of custom rental and dealer 
service, 

8, To locate and remecty' cwnmon operating troubles due to 
wear of parts, breakage, misalignment, and other im­
proper functioning, 

9« To make repairs and parts replacement, 
10, To r8c^ni.ze the need for major repairs involving the 

use of specialized tools and equipment and determine 
appropriate methods of getting such work done. 

FARK Pa-TER AKD MACHINBRI (A TSACHU!^ OOTIINS) 

CoHQjetencies and Skills Desirable for the Vocational Agriculture Slaident 
in Farm Power asnd Machinery 

A, C3ne cylinder engirds, 
1, To clean engine and prepare it for maintenance 

arxi adjustments, 
2, To identify parts and their functions, 
3, To check for compression. 
^, To clean and adjust the carlsir^tor, 
5« To replace and adjust the points, 
f>o To cheek aM/or replace "Uie condenser, 
7» To clean, adjust, and install the spark plug. 
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8. 
9 . 

10. 
11 . 

*12. 
*13. 
* 1 ^ . 
*15. 

To 
To 
To 
To 
To 
To 
To 
To 

*16. To 

test and/or replace the coil. 
install the head, 
determine the proper idling and running speed. 
prepare the engine for proper storage. 
grind and reseat valves. 
adjust valves, 
check and install the crankshaft. 
replace and torque the connecting rod, 
check and replace the rir^s and piston. 

•Optional - used primarily in joint vocational schools, 

B. Tractors. 
1. Economics of tractor ot^mershlp, 

a) Oi^ership vs. rented, 
b) Size suited to heeds, 
c) Type of fuel. 
d) Type of tractor, 

2. To clean a tractor and prepare it for maintenance 
and adjustment, 

3. To use safe operating practices. 
^', To identify the systems on a tractor and describe 

the function of each. To have a knowledge of the 
major parts within each system and their functions. 

5. To identify the type of fuel storage to use. 
6. ^o check, adjust, repair, and replace the 

component parts of each of the following systems: 
a) Cooling. 
b) Ignition. 
c) Fuel and air. 

7. To select the proper lubricants for the tractor. 
To change oil in the crankcase, to lubricate gear 
boxes and other parts. 

8. To analyze tractor engine troubles, 
a) When starting, 
b) When idling, 
c) When under load, 
d) Faulty operaiion. 

Low oil pressure, missing, sludge formation, 
lack of power, pinging. 

9. To maintain pneumatic tires. 
10. To perform a major overhaul of the tractor. 
11. To torque the engine head. 
12. To replace and adjust the clutch. 
13» To bleed the hydraulic system. 
1^. To use a dynamometer. 
15* To use a fuel flow meter. 
16. To replace* and/or adjust brake bands. 

•Optional - used primarily in j 3int vocational schools. 
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, Combines, 
1, Economics of combine ownership. 

a) Ownership vs. custom or rental arrangement. 
b) Size of combine suited to needs. 
c) Machine operating efficiency. 

Z. Value of doing a good job of combining. 
a) Field losses. 
b) Crop quality. 
c) Market value. 
d) Storage requirements. 

3. To identify the operations performed ty the combine 
and the system within the combine performing the 
operation. To identify the major parts within each 
system and their functions. 
a) Cutting and feeding. 
b) Threshing. 
c) Separating. 
d) Cleaning. 

^. To practice safe operating procedures. 
5. To identify losses from each of the operating 

areas of the combine. 
^. To perform adjustments in correct sequence to 

reduce losses. 
a) Machine speed. 
b) Cylinder clearance, cylinder speed. 
c) Cutter bar heighth. 
d) Reel. 
e) Speed forward travel. 
f) Cleaning sieves and fan blast. 

7. To adjust belt tensions, chains, and slxp 
clutches, 

8. To select and apply lubrication. 
9. To prepare for storage. 

*10. To replace defective parts on a combine when needed, 

•Optional - used primarily in joint vocational schools. 

D. Corn picker. 
1. Economics of corn picker ownership, 

a) Ownership vs. custom or rental arrangement. 
b) Alternate harvesting methods, 
c) Size of corn picker needed - row spacing. 
d) Machine operating efficienpy. 

2. Value of doing a good job of picking. 
a) Field losses. 
b) Moisture level of corn, 
c) Storage requirements, 
d) Market value. 

3. To identify the functional areas of the corn 
picker and to identify their parts and their 
functions. 
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a) Gathering, 
b) Elevating and snapping, 
c) Husking, 
d) Cleaning. 

^, To practice safe operating procedures, 
5, To measure losses and to identify their source, 
6, To determine mechanical condition of ttie picker 

and to correct deficiency, 
a) Check for worn snapping and husking rolls. 

Replace if required. 
b) Check for worn bearings and to replace if 

required (snapping rolls, etc.), 
c) Check condition of working parts, gears, 

chains, belts; repair or replace as required. 
d) Check linkage on levers making adjustments, 

7, To perform adjustments required to maintain 
minimum acceptable losses, 
a) P.T.O, speed, 
b) Snapping roll clearance and timing position 

in relation to ground surface. 
c) Gathering snouts, 
d) Gathering chains. Timing and position, 
e) Forward speed of travel (3 m,p,h.), 
f) To provide shielding to prevent loss of 

shelled corn, 
g) To adjust chains, belts, and slip clutches, 

8, To select and apply lubricants, 
9, To prepare for storage, 

*10, To replace defective parts on the picker when needed, 

•Optional - used primarily in joint vocational schools, 

S, Mowers, 
1, Economics of mower ownership, 

a) Size and type mower required, 
b) Machine efficiency. 

2, To identify the parts of the mower and describe 
their functions, 

3, To practice safe operating procedures, 
^, To repair the cutter bar unit. 
5, To adjust the cutter bar for lead, 
^, To adjust register of the knife, 
7, To repair and adjust the pitman, 
8, To repair aiKi adjust drive gears, 
9, To adjust the tension of springs, V belts and chains, 

10, To determine correct ground speed, 
11, To properly lubricate the mower, 
12, To deteimne causes of poor cutting, 
13* To determine causes of knife breakage. 



7̂  iGRICOL'TORAL HIODUCTEON 

H. 

1^, To determine causes of bunching. 
15- To make proper adjustments in the field 

as needed. 
16. To select and apply lubricants. 
Grain drills. 
1. EconOTdcs of grain drill ownership. 

a) Ownership vs. rental or custom work. 
b) Size of drill required for operation. 

Machine efficiencgr-
2, To identify the parts of the grain drill and 

describe tiieir functions. (Types of seeding 
mechanism.} 

3* To practice safe operating procedures. 
k. To calibrate the rate of seeding. 
5« To calibrate the rate of fertilizer applications. 
6. To adjust the disc scrapers. 
7. To adjust the pressure springs and furrow openers. 
8. To reixLace worn parts. 
9. To determine need of and to make adjustments in 

the field. 
10. To determine efficient ground operating speeds in 

the field. 
11. To prepare for proper storage. 
Com planter. 
1. Economics of com planter ownership. 

a) Ownership vs. renting or custom work. 
b) Size of machine need^. (Machine efficiency.) 

2. To practice safe operating jsrocedures. 
3« To identify the parts of the com planter and 

describe t^eir function. 
km To determine when and how to replace shoes. 
5. To repair and adjust the clutch. 
6. To determine and adjust rates of planting. 
7» To determine and adjust rates of fertilizing. 
8. To determine proper planting speed. 
9- To determine cause of shoe plugging. 
10. To determine and correct cause of kernel cracking. 
11. To determine proper planting depth. 
12. To prepare for proper storage. 
Balers. 
1. Sconoffiics of baler ownership. 

a) OwiMrship vs. custom or rental. 
b) Alternate harvesting methods. 
c) Size and type of machine. 

2. To identify the parts of the baler and describe 
their function. 

3. To pracldce safe operating procedures. 
k. To time iJie baler. 
5* To adjust baler and ground speed. 
6. To aijust twiite and wire tensions. 
7. To adjust the parts of ihe tying mechanism, 
8. To sharpen and repl«;e shearing knives. 
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10. 

11 . 
12. 

9» To deteriuine and cor2?oct easises of improperly 
shaped bales. 
To deteimne and correct causes of failure 
to tie properly. 
To prepare for proper storage. 
To replace worn ard broken parts» 

Forage harvester^ 
1, Bcononiics of forage hanrester ownership. 

a) Ownership vs. custxsa or rental, 
b) Alternate harvesting methods, 
c) Size aixi i^pe of machine. 

2, To identify the parts of the forage harvester 
and describe their f?inction, 

3, To practice safe operating procedures. 
k. To determine correct ground oj»rating speed. 
5« To determine sr^ adjust correct spe^s of the 

various parts of the machine. 
To sharpen, balance, aiKi replace knives. 
To adjust the length of cut. 
To adjust the fe«i roll tension. 

9. To determine aixi correct ground spe«i to 
prevent clogging of the machine. 
To determine ai^ correct causes of excessive 
vibrations, 
To replace worn or broken parts. 
To prepare for proper storage. 

Plows, 
1. Economics of plow ownership, 

a) Ownership vs. rental or cust<»a work, 
b) Alternate tillage operatioris, 
c) Size of plow required for operation, 

2. To practice safe operating procedures, 
3. To recognize quaHly ploidjig, 

a) Purroi^ conformation and uniformity, 
b) Quality of tilled surface, 
c) Trash coverage, 

^, To detencine the hitch attachment for drawn 
plows that viU insure most efficient operation, 

5, To perform adjustments in correct sequence to 
insure most efficient oj^ration, 
a) Depth, 
b) Pitch. 
c) Level. 
d) Width. 

f>. To adjust coulters and jointers, 
7, To replace or adjust the cluteh or hydraulic 

life devices. 
8. To check and replace sprung l^amSj frogs, and 

rooldboards• 
9» To determine proper operating sj^ed. 

6, 
7. 
8. 

10, 

11, 
12. 

il 
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10» To determine proper weight shift on 
mounted plows• 

11. To determine and reduce wheel slippage on 
drawn plows, 

12. To prepare for proper storage, 
K, Sprayers. 

1, Economics of sprayer ownership, 
a) Ownership vs, rental or custom work, 
b) Size and type of machine needed. 
To practice safe operating procedures. 
To select the correct nozzles for the job, 

4-. To select and repair the pump, 
5* To calibrate the sprayer. 

To calibrate the nozzles. 
To determine aiKi adjust pressure. 
To determine proper ground speed for the job. 
To prevent excessive drift. 
To determine and correct uneven applications. 
To properly clean sprayer between the use of 
different chemicals, 

12. To clean and prepare for proper storage. 

2. 
3. 

6. 
7. 
8. 
9. 
10. 
11. 

fi 
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AGRICULTORAL PRCDUCTION 

AGRICULTURAL MEJCHANICS 

FARM BUILDINGS AND CONVENIENCES (A TEACHING UNIT) 

Approximate Teaching Time 

It is recommended that the farm buildings and conveniences unit 
be taught during the third year of the agricultural production course. 

Approximately 38 classroom and laboratory teaching hours would 
be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Farming - livestock and crop production. 

Secondary vocational objectives, 
1. Agricultural business occupations concerned with 

the sales and/or construction of farm buildings 
and conveniences, 
a) Carpenter - contractor - mason, 
b) Lumber yard - salesman, 
c) Draftsman, 

2. Further training in a special trade such as 
apprenticeship, technical school, or college. 

Major Competencies 

1, To recognize good construction methods and work with 
standard building materials, 

2, To recognize and be prepared to correct common occu­
pational hazards to life and property; fire, accident, 
wind, lightning, 

3« To lay out a fannstead and plan an integrated farm 
improvement ]̂ .'ogram, evaluate existing buildings, analyze 
the needs for new or remodeled construction, 

^, To plan buildings for utilities and production equip­
ment systems to meet the operating needs of the farmert 
elevators, conveyors, water distribution and disposal 
systems, light and power, feed handling, and processing 
devices• 

5« To recognize and meet requirements for environmental 
and sanitation controlj temperature, ventilation, light, 
and moisture. 
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To select suitable building materials for specific uses; 
durability, functional performance, strength, ease of 
application, availability, econony and appearance. 
Recognize standard commercial units, grade, estimate 
quantities and determine construction costs. 

FARM BUIIDINGS AND CONVENIENCES (A TEACHING OOTUNS) 

Competencies and Skills Desirable for the Vocational Agriculture Student 
in Farm Buildings and Conveniences 

A. Farm buildings. 
1. To identify the parts of a building. 
2. To lay out a farmstead (including feed lots), 
3. To evaluate existing buildings. 
k. To level and plumb a building site. 
5« To estimate construction cost. 
6. To identify and select building materials. 
7. To recognize good construction methods. 
8. To i^cognize grades and kinds of lumber. 
9. To identify and select types of fasteners. 

10. To lay out and cut rai'ters. 
11. To develop and carry out a building maintenance 

program. 
12. To identify and select insulation. 
13» To determine environmental requirements for 

livestock. Temperature, light, moisture, 
air, sanitation, water, feed, space. 

14. To determine requirements for materials 
handling and storage. 

B. Fencing. 
1. To identify and select fence materials. 
2. To identify, select, and treat fence posts. 
3. To set post and stretch fence. 
4. To install electric fence. 
5« To construct a livestock guard. 

C. Concrete. 
1. To accurately estimate quantities of materials needed. 
2. To accurately estimate the cost of materials needed 

for a job. 
3. To properly select materials. 
4. To determine and mea'ire the proper proportions of 

materials, 
5. To prepare and construct farms. 
6. To properly mix concrete. 
7. To place and work concrete. 
8. To reinforce concrete. 
9. To finish concrete. 

10. To protect and properly cure concrete. 
11. To properly remove forms. 
12. To lay concrete blocks. 
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AGRICULTURAL HIODUCTTON 

AGRICULTORAL MECHANICS 

SOIL AND WATER MANAGEMENT (A TEACHING UNIT) 

Approximate Teaching Time 

It is reconmended that the soil and water management unit he 
taught during the third year of the agricultural production course. 

Approjdmately 30 classroom and laboratory teaching hours would 
be required. 

Vocational Objectives 

Primary vocational objectives, 
1. Farming - livestock and crop production. 

Secondary vocational objectives, 
1« Agricultural business occupations concerned with 

sales and services related to soil and water manage­
ment, 
a. Supply centers, 
b. Soil conservation service, 
c. Aide to a surveyor, 

2, Further training in a special program at the technical 
level or college. 

Major Competencies 

1, To relate equipment and tillage practices to soil erosion 
control, 

2, To plan and lay out typical irrigation systems consider­
ing the advantages and limitations of the vaidous types 
or irrigation systems. 

3» To maintain irrigation and drainage systems. 
^. To make land surveys, read soil survey and aerial maps, 

run levels, and contours ty using the f a m level, locating 
and placing grsde stakes, and making contour ma|». 

5« To plan terracing and simple farm drainage systems, 
estimate costs of construction, and maintenance. 

6. To plan and lay out farm reservoirs. 
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SOIL AND WATER MANAGEMENT (A TEACHING OaTUNE) 

Competencies and S k i l l s Desirable for the Vocational Agriculture Student 
Studying So i l and Water Management 

A. Surveying. 
1. To learn the nomenclature of equipment and its 

functions. 
2, To TQsd a soil survey map, 
3» To learn proper procedures for recording data 

in a field book. 
^. To draw a contour map, 
5. To read an aerial map, 
6. To draw a tile drainage map. 

B, Drainage, 
1, To dig a ditch to grade. 

To plan and install a tile drainage system, 
a) Selection of tile (quality, quantity, type, 

cost, number). 
b) To lay and cover tile. 
To construct a sod waterway. 
To construct a terrace. 
To construct a diversion ditch. 
To provide surface drainage. 
To calculate the expected flow into a pond 
from the watershed area. 

2. 

3. 
^ . 

5. 
6. 
7. 
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AGRICULTDRAL MECHANICS 

RURAL ELECTRIFICATION AND PROCESSUS (A TEACHTNa UNIT) 

Approximate Teaching Time 

It is recanmended that the wiring portion of this unit be taught 
during the second year. The electric motors and materials handling 
units might be taught during the third year. 

Approximately ̂ 5 classroom and laboratory teaching hours would 
be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Farming. 

Secondary vocational objectives, 
1, Agricultural business occupations concerned with the 

sales and service of electrical and processing equipment, 
a) Power company representative, 
b) Service center repairman, 
c) Service centex* salesman, 
d) Rural electrician, 

2, Further "Gaining as a specialized technical pro­
gram or college entry. 

Major Coggpetencies 

!• To perform maintenance jobs and simple wiring in­
stallations • 

2, To recognize difficulties which require the attention 
of trained personnel. 

3, To select lighting equipment and locate it in the yards, 
lots, buildings, and work areas to provide adequate 
iTIunri nation, 

4-, To select electrical hone appliances and f ann equipment, 
including motors and controls. Consider safety, quality, 
energy consumption, life, and servicing, 

5« To plan wiring systems and rewiring for adequacy, con­
venience, and safety, including determination of 
probable future electrical loads. 
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6, To adapt electricity to the f&sm enterprises, cc« 
ordinating the ecpipaient with the sise and 
arrangement of the farm buildings, 

?• To repair, service, and maintain electrical sqai|Haent. 
Locate ard correct troubles and hazaids in connection 
with: fuses, controls, switches, fixt̂ ares, cords and 
wiring, motors, heating appliances, and lamps. 

8, To install, '"'.ectric equiiHrient considering power 
transmission, equipment ventilation, servicing, 
safety, etc. 

RORAL SISC-TRIFICATION AM) HIOC^SIKS (A TSACHIMS (XnUKB) 

Competencies and Skills Desirable for the Voca1n.onal Agriculture Student 
Stad3ring Rural Sleetrification and Processii^ 

A. Wiring* 
1. To define electrical terms, 
2. To determne present electrical losdSe 
3. To plan for futuire electrical loads, 

a) Lighting, 
b) Electrical poi^r, 
c) Sleci^isal tools«, 

^. To recognize and dete^iine type amsd size of 
^re to use, 

5» To detersiine the size of service entrance required 
and to install a service entrance box, 

6, To perform simple -ssiring skills, 
a) Splicing, pigtail, western union, tap, and 

scxLderless connector, j 
b) To install lighting fixtures and other i 

electrical equipment, 
7, To install a siaipls electrical circuit, I 

a) Determine number and kind of outlet, j 
b) Polarize the circuit, | 
c) Wire single pole, y-Tnasr, and ̂ M^sy switches, | 
d) To ground the circuit, | 
e) To determine the proper type and size of I 

protection device (fuse, circuit breaker, etc,) | 
for the circuit, I 

8, To instiall electrical equipment, j 
a) Grounding, I 
b) Protective devices, | 

9, To read a meter and determine cost of electricity, I 
10, To read and draw circuit diagrams, | 

B, Elec"fcric motors. | 
1, To select motors and controls, | 
2, To select drive devices for motors, | 
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3« To clean, service, and lubricate motors. 
^. To reverse the direction of rotation, 
5. To change wiring for different voltages, 
6. To adjust belt tension, 
7, To determine motor maintenance programs, 
8, To determine the cost of operation, 
9« Determine the size of pulleys, sprockets, 

and gears to use. 
Materials handling equipment, 
1. Economics of materials handling equipment, 

a) Cost of equipment, 
b) Cost of performing work h^f hand vs, using 

labor-saving equipment, 
c) Alternate methods of handling materials, 
d) Expanding volume of business through using 

materials handling equipment, 
e) Age and health of farm operator, 
f) Matchir^ materials equipment to specific 

farm situations, 
2, To identify the various pieces of materials 

handlir^ equipment and to describe -Uieir 
functions, 

3» To practice safe operating procedures for the 
various pieces of equipment, 

^, To determine use capabilities and select proper 
size of equipment for the job, 

5. To serv5.ce and maintain various pieces of 
equipmentc 

6, To repair or replace equipment. 

http://serv5.ce
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AGRICULTORAL MECHANICS 

AJRICULTORAL CONSTRUCTION AND MALOTENANCE ( A TEACHENG UNIT) 

Approximate Teachinr; Time 

A major portion of the agricultural construction and maintenance 
unit would be taught during the first and second year of the agri­
cultural production course. 

Approximately 192 classroom and laboratory teaching hours 
would be required. 

Vocational Objectives 

Primary vocational objectives, 
1, Farming, 

Secondary vocational objectives, 
1, Agricultural business occupations concerned with con­

struction, repair, and/or sales of farm equipment awi 
facilities, 

2, Further training as an apprentice or entering a technical 
schools 

Major Competencies 

1, To promote the establishment of a home farm shop or farm 
service center, 

2, To recognize dangers and hazards connected i-iith the use 
of tools and eqiiipment and guard against them, 

3« To select hand and power tools and shop equipment for 
the home farm shop, including makes, models, sizes, 
quantities, and grades, 

^, To sharpen, repair, maintain, and safely use the common 
shop tools and equipment, 

5» To install, safely use, service, and maintain power tools 
found in the agricultural mechanics shop, 

<̂ , To do electric arc and oxyacetylene welding, including 
cutting bronze welding and haî i surfacing, 

7. To do hot metal work including bending, shaping, and 
heat treating, 

8. To do cold metal work including cutting, drilling, filing, 
tapping, threading, riveting, and bending, 

9. To do sheet metal work including cutting, bending, and 
fastening, 
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10, To do pipe and tubing work and make simple plumbing 
repairs• 

11, To select lumber, ha3xlware, and other building materials 
and calculate bills of material, 

12. To supervise and assist with construction and main­
tenance of smaller farm buildings and equipment, 

13. To do painting and glazing. Apply wood preservatives. 

AGRICULTURAL CONSTRUCTION AND MAINTENANCS (A TEACHING OUTIINS) 

Competercies and Skills Desirable for the Vocational Agriculture Student 
Studying Agricultural Construction and Maintenance 

A, Woodworking, 
1, To read a plan, blueprint or ozalid, 
2, To make a sketch, 
3o To make an accurate bill of materials, including 

cost calculations, 
^, To recognize and select grades and kinds of lumber, 
5. To practice safe working procedures, 
6, To lay out stock. 
?• To identify, select, and use common hand and 

power tools, 
8. To learn and practice safety procedures in using 

hand and power tools, 
9. To identify and select fasteners, 

10. To select and use glue, 
11. To select and use coated abrasives. 
12. To construct woodworking projects. 

B. Finishing. 
1. To select s paint ty its iype. 
2. To select paint for wood, metal, and concrete. 
3. To select wood preservatives, 
^. To calculate quantity of materials needed for a job, 
5i. To identify paint problems. 

To prepare a surface for finishing. 
To identify, select, and use brushes. 
To operate a spray gun. 
To clean and store a spr^ gun. 
To clean and store brushes. 

Tool fitting and care, 
1, To select oil stones and grinding wheels. 

To make a template to check for correct angle. 
To dress sx^ true a grinding wheel. 
To sharpen single edged tools. 
To sharpen double edged tools. 
To sharpen auger bits and twist drills. 
To cleanJ joint, set and sharpen (hand, circular, 
chain) saws. 
To fit handle in tools. 

6 
7. 
8. 
9. 
10. 

2. 
3. 
^ . 

5. 
6. 
7. 

8, 
9« To prevent tools from rusting. 
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D. Soldering, 
1. To select and use an electric soldering iron. 
2, To operate a bloiJ torch. 
3« To select and operate an electric soldering gun, 
^. To operate an L-P torch. 
5« To solder with a welder, 
6. To mend smal3. holes. 
?• To make a lock seam joint. 
8, To make a riveted joint, 

a) Include pop-rivets, 
9- To sweat a patch, 
10. To solder a lap seam. 
11. To solder galvanized metal, 
12. To solder copper. 
13* To solder stainless steel. 

S. Welding, 
1. Electric arc. 

a) To identify types of welders and describe 
their characteristics. 

b) To practice safe operating procedures, 
c) To identify and select electrodes. 
d) To identify metals (including spark test), 
e) To cut and pierce metal. 
f) To use the carbon arc torch, 
g) To identify correct heat control, 
h) To minimize metal distortion, 
i) To make lap, corner, fillet, edge, and 

butt welds, 
j) To weld horizontally, 
k) To weld vertically, 
1) To weld overhead. 

^ 'Q) TO weljd cast iron. 
n) To weld steel castings. 
O) TO weld round stock. 
p) To hard-surface, 
q) To braze (arc torch). 
r) To make a pad weld (build up worn arc), 

2, Qxy-acetylene welding, 
a) To identify the parts of the welder and 

ttieir functions, 
b) To practice safe operating procedures, 
c) To assemble a welder and test for leaks, 
d) To select proper tips. 
e) To heat and cut metal, 
f) To make a flange weld. 
g) To braze mild steel, 
h) To braze cast iron, 
i) To bend, wrinkle, and weld pipe, 
j) To silver solder, 
k) To apply hardsurfacing. 
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5. 
6. 
7. 

I'letal work. 
J, To practice safe working procedures, 
k.. To identify, select, and use files, chisels, 

punches, drills^ hacksaws, ta{», dies, and tiai snix^* 
3» To operate a power grinder, power hacksaw, poser 

drills, and lathes. 
To laake out a hill of materials. 
To read plans aiid plan a procedure in doix^ HMS work. 
To read a caliper. 
To Isy oat netal with a scribe. 

8, To make an elongated slot. 
9. To cut threads. 

10. To operate a gas furnace. 
11. To anneal n^tal. 
12. To tengjer zcetal. 
13. To upset metal. 
14. To normalize metal. 
15• To draw metal. 
16. To cut hot B^tal. 
17• To remove broken studs. 
18. To use screw extractors. 

G. Plumbing. 
1. To identify pipe fittings. 
2. To identify kinds and sizes of pi|» and tubing. 
3. To measui^ and cut pipe to a given diiaensian. 
4. To ream and thread pipe. 
5. To deteimne correct size and iyye of pi|» to use. 
f>. To repair a faucet. 
7. To insulate a pipeli?^. 
8. To install plastic pipe. 
9. To install galvanized j^pe. 

10, To cut, flare, and solder copper pipe. 
11, To use pipe thread cGsspcRind. 
12, To install soil pipe. 
13« To deteimne type of pump to install. 
1^. To deteimne and correct an air logged tank. 
15. To deteimne and correct a water logged tank. 
16. To deteimi» reasons for and correct low pressure. 

H. Glazing. 
1. To prepare sash for glass. 
2. To roeasui^ sash for glass. 
3. To cut glass. 
4 . To fasten glass with glazier points. 
5 . To use glazing ccesspound. 
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FARM BUSINGS MANAG^MSNT 

Teaching Units in Farm Business Management Area of Instruction 

Introduction to Farm Business Managem.ent 

Farm Business Goals 

Inventorying the Resources 

Soils as Related to Farm Business Management 

Farm Business Records 

Marketijig in the Farm Business 

Summarizing Farm Business Records 

Analyzing the Farm Business 

Mechanization of a Farm Business 

Ket ;̂ orth 

Financing the Credit Needs of a Farm Business 

Farm Business PlarJiing 

Insurance 

Taxes 

Government Programs 

Selesting Farm Land Resources 

Approodjaate Teaching Time 

This course outline is designed to be used as the basis for 
teaching farm business management to junior or senior students in a 
comprehensive high school or as a course for senior students in a joint 
vocational school. This course is designed to make use of a "case" farm 
situation whereby students could make application of the principles 
taught to their home farm situations. 

Approximately 28^ classroom hours would be required for teaching 
ihe farm business management course. The student's occupational ex­
perience program would require about 240 hours. The on-the-farm 
instruction by ihe teacher would require three to five hours per student, 
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Vocational Ob.jectives 

Primary vocational objectives, 
1. This course of instruction provides students with the 

competencies needed ty the beginning manager of a 
farm business firm. 

Secondary vocational objectives, 
1, This course of instruction also provides students 

with many of the basic competencies which will 
better prepare them for advanced education in vo­
cational or technical schools and the college of 
agriculture. Advanced education could prepare 
students for such positions as: 
a. Farm management analysis service personnel, 
b. Farm management service fieldmen, 
c. Farm management specialists in agri­

cultural extension, area vocational 
schools, farm supply companies, and 
farm service companies, 

d. Teachers of vocational agriculture, 
e. County agricultural agents, 
f• Credit organization personnel. 

Major Competencies 

1, To identify the opportunities for using management 
skills on the farm and in related ag-businesses, 

2, To develop and use a systematic accounting plan 
(case farm situation), 

3. To evaluate the facts from a set of farm accounts 
and translate them into meaningful measures of 
performance, 

^, To reorganize a farm business to increase the 
net profit, 

5. To choose adequate and meaningful goals for a 
farm business, 

6, To organize a financial plan for maximizing profits, 
7* To solve related farm management problems in credit, 

marketing, insurance, taxes, and government programs. 
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FARM BUSINESS MANAGEMENT 

INTRODUCTEON TO FARM BUSINESS MAJIAGEMENT (A TSACHENa UNIT) 

Approximate Classroom Teaching Time 7 Hours 

Ma.jor Competencies 

1. To describe what farm business planning as a total 
concept means, 

2. To list related businesses in which farm management 
skills would be of value. 

3. To describe employment opportunities for which farm 
management training would be basic, 

^', To use the case farm information and situation as a 
tool for learrdng practical planning and management 
skills, 

INTRCDUCTION TO FARM BUSINESS MANAGEISNT (A T2ACHrN5 CUTIINS) 

\L. 

I, What is a farm business and how is it managed? 

A, last businesses in the community, 
B, Characteristics of axay business, 
C, Compare a farm to other businesses, 
D, Steps in managing a business for highest profits, 

1. Ana3yze the present situation, 
a) Inventory resources, 
b) Keep business records, 
c) Summarize those records, 
d) Find strengths and weaknesses, 

2. Locate the problems, 
3. Identify business goals, 
^, Evaluate alternatives and their probable outcome, 
5« Decide the course of action, 
6, Put the plan into action, 

II, What businesses other than farming might training in farm 
management be useful? 

A, List businesses, 
B, Identify how farm management skills would be helpful, 
C, Prepare specific job requirement reports. 

iL 91 
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I I I , Present tiie case farm situation and explain i t s implication 
in learning about farm management. How important are farm 
records in planning and operating a farm business? 

A. 

B, 

Motivation - develop a realistic approach to 
problem solving. 
Present an outline of the whole area of instruction 
showing how the case farm is to be followed. 
Develop student understanding of the whole picture 
of planning and managing a farm bisiness, (Possibly 
even use student suggestions for expanding the 
units,) 
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FARM BUSINESS MANilGEMSNT 

FARM BUSINESS G0AI3 (A TEACHING UxNIT) 

Approximate Classroom Teaching Time 7 Hours 

Ma.jor Competencies 

1. To identify the importance o:̂  setting realistic goals, 
2. To identify the various types of goals in a farm 

business• 
3. To develop adequate and meaningful goals for a farm 

firm. 

FARI4 BUSINESS GOALS (A TEACEENa OUTLINE) 

I. Why set goals for a farm business? 

A. Define goals. 
3. Explain what goals do for a business manager. 

II, What goals should a farm business have? 

A, Farm and family characteristics, 
1, Size of family, 
2, Age of operator, 
3, Size and type of farm business, 
k. Farming situation - manager, partnership, 

part-time, ownership, 
5. Family desires and values. 
6. Social values, 
7. Financial structure of the farm business, 

B, Sample goals - prepared list, 
1, lypes of goals. 

a) Immediate, 
b) Intermediate. 
c) Long-range, 

2, Identify ty areas. 
a) Economic goals. 
b) Family living. 
c) Citizenship, 
d) Livestock and crops, 

C, Prepare a challenging set of goals for the case farm. 
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FARM 3USIMSSS MAJJAĜ -ISMT 

IiWSNTCHYIÎ } Th^ R3S0URC5S (A TEACHING UJUT) 

Approximate Teaching Time 15 Hours 

Major Competencies 

1, Develop the a b i l i t y to measure storage f a c i l i t i e s 
on a f ami, 

2 , Develop the a b i l i t y to place reasonable values 
on l ives tock , bui ldings, and equipment, 

3 , Develop the a b i l i t y to make a map of a farm 
shoTrJing f ie ld arran?;e.-nent and the major 
s o i l types, 

^ . Develop the a b i l i t y to ca lcula te the capacity of 
storage f a c i l i t i e s . 

INVSMTCHYirr, THS R -̂30URC53 (A T^ACHI?^ CUTLINS) 

This u n i t would be taut^ht almost en t i r e l y throuf^h the use of 
f ie ld t r i p s to a "case" farm whereby the students would get actual 
pract ice i n taking inventory. 

I. What are the available resources on the "case" farm? 
This would be determined by student participation in 
the following activities: 

A, Measuring fields and making a map of the farm showing 
field arrangement, 

B, Taking soil samples to be used in determining the 
soil potential on this farm, 

C, Measurir^ buildings, bins, cribs, silos, mows, etc. 
D, Placing a value on all power and equipment items, 
S, Placing a value on all livestock, 
F, Calculating the amount of grain, hay, silage, etc,, 

stored on the farm. 
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AGRICULTDRAL FRCDUCTION 

• FARM BUSINESS MANiSGEMENT 

SOILS AS RSUTED TO FARM BOSIJI!iSS rJLNAGEMENT (A TEACHING UNIT) 

Approximate Classroom Teaching Time 20 h€>ars 

Ma.jor Competencies 

1. Understandii^ of why soils differ. 
2, Ability to identify different soil types. 
3« Understanding of the numbering system given 

to Ohio soils. 
^. Ability to read a soil map. 
5« Ability to classify soils according to their 

capability. 
6. Ability to recognize the potential of a 

certain soil. 
7. Ability to plan a cropping system according to 

soil classification and potential. 

SOILS AS RELATED TO FARM BUSINESS MANAGEMENT (A TEACHING OUTLENB) 

I, What factors should be considered relative to soils, 
in determining the best cropping system on a farm? 

A. Topography - slope. 
1. Crops best adapted to sloping land. 
2. Crops best adapted to level land. 
3. Slope classifications. 

B. Erosion. 
1. Crops that cause erosion problems, 
2. Crops that prevent erosion* 
3- Erosion classifications. 

C. Texture. 
1. Kinds of texture and how determined. 

a) Sand, b) Silt, c) Clay. 
2, Different textures in relation to 

crop growing capacity. 
a) Water intention, b) absorbtion, c) ease of 

tillage, d) plant nutrient availability. 
D. Soil depth, 

1, Crops requiring deep soils, 
2. Barriers to soil depth, 

a) Distance to rock (parent material), 
b) Distance to hard pan (impervious clay) 
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98 AGRICULTURAL HICBUCTION 

II. 

3. Crops that will grow on shallow soils, 
S, Air and water movement in the soil, 

1, Drainage profiles, 
a) excessive, b) good, c) poor, 

2, Depth to mottling - description of mottling,. 
3, Crops adapted to different drainage profiles, 

a) time of planting, b) water requirements. 

How can the soil on a farm be classified as to the crop 
production potential? 

A, So i l map information. 
1, S o i l family and type numbering system. 

Catena numbers 
SL) Ori.gin - g l ac i a l - res idua l - laens t r i n e -

parent mater ial (underlying rock) , 
2, Soil position, 

a) . allevial, b) terraced, c) upland, 
3, Dx'ainage profile numbering system, 
^, Texture numbering system, 
5. Slope lettering system used to indicate 

amount of slope. 
^, Srosion numbering system used to indicate 

degree of erosion. 
B, Land classes for soils suitable for crop production, 

1, Roman numeral system, 
2, Color code, 
3* Possible cropping systems to be used for each 

land class, 
C, Land classes for soils suitable for production of 

permanent vegetation such as permanent pasture, 
woodland, or recreation, 
1, Roman numeral system. 
2, Color code, 
3« Typo of vegetation to use to apply for each class, 

a) woodland, b) pennanent pasture. 
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AGRICULTURAL PRODUCTION 

FARM BUSINESS MANAG3MEMT 

FARM BUSINESS RECORDS (A TEACHING UNIT) 

Approximate Classroom Teachimt Time 30 Hours 

Ma.jor Competencies 

1. To identify the need and uses of accurate records in 
a farm business, 

2. To list the kinds of records for a farm business, 
3. To select a x̂ orkable accounting system for a farm firm, 
^, To identify the importance and procedure for taldng an 

inventory. 
5. To record ard complete a year of accounts for a farm 

business (inventory, cash receipts, expenses, pro­
duction, enterprise, etc). 

FAR14 BUSINESS RECOIDS (A TEACHING OUTLItJE) 

I. Why keep farm records? 

A, Income tax reporting, 
B, Basis for malcing decisions. 

1, Strengths and weaknesses, 
2, Planning, 

C, Margin of farm profit is continually narrowing, 
1. Statistics - by years, size of farms, income, 

capital needs, 
2, Technical advanceso 

D, Factors that influence success of a business, 
S, Show that records are necessary to get facts that 

apply to that business. 

II, l^at records of a farm business should be kept? 

A, Inventory, 
1. Feed and supplies, 
2. Raised livestock,, 
3. Purchased livestocke 
^, Market livestock, 
5, Machinery, 
^o Buildings9 
7, Lard, 
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100 AGRICULTURAL mODUCTION 

III, 

3o Receipts and expenses» 
C« Net worth. 
D, Supplemental records, 

1. Crops - land use, map, 3rield, fertility, 
disposition. 

2. livestock - feed, production, cost, 
3. Labor - tgr enterprise, months, 
^, Gas refunds, etc, 

VJhat should be considered when choosing an accounting system 
for a farm business? 

A, Kinds of account books available, 
1, Bank, 
2, Machinery dea le r s , 
3 , Ohio account book, 
^. Ohio commercial book, 
5. Others, 

B, Advantages and disadvantages of each iype of book, 
C, Items to consider in selecting a complete acoounting 

system, 
1. Complete enough to give important facts, 
2. Simple enough that the system will be used. 
3. Can be exparded to include more complete 

accounting. 
k. Acceptable source for tax information. 
5. Choosing cash method or accrual method 

of accounting (explain difference). 

IV, Recording a year's account records for a farm business 
(case farm), 

A. Use Ohio Commercial Account 3ook. 
3. Inventory, 

1. Choose areas - livestock, machinery, etc, 
2. Establish values, 
3. Develop depreciation schedule, 

C, Cash receipts, 
1, Operating receipts, 
2, Sale of capital gain items, 
3, Non-operating receipts (loans, etc.), 
^. Non-farm receipts, 

D. Gash expenses, 
1. Operating expenses, 
2. Purchases eligible for capital gains. 
3. Personal expenses, 
^, Non-operating expenses (principle repayment) e 
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S. Net worthc 
!• Bsginn5.iig sni closiKg inventor.les* 
2, Chafige in inventory (net worth), 
3, Cffinbiniiig personal azK?. bisiness net '«orthe 

F. Supplements! records, 
1. Feed records, 
2. Cost records, 
3. Enterprise records, 
'4, Production records. 
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Fmfi mSDTESS I-IiC1^2-Sl^ 

MARKEHMJ IN THE ?ka: 3JSi:i5S3 (A T5ACHIJS THLf) 

Approximate Teaching Time ^ Htnirs 

Ma.jor Competencies 

! • To explain our ag r i cu l tu ra l marketi i^ system, 
2 , To evaluate marketing services and choose the 

service giving the g rea tes t net profit . , 
3 . To explain the concept of pr ice determination 

(supply,'demand, aid qua l i t y ) , 
4-. To use tiie marketing concepts i n ijiakii^ marlsting 

decisions for a fana Ms ines s , 
5» To evaluate market oaitlook inforsiation, 
6 . To reco-^nize fac tors inf lueneins the Diice of 

agr icu l tu ra l products . 

lORICSTIIS i n TH2 F ^ - ! 3J3i:33S (A T3iiCHi:-S (IITIJH2) 

I. VJhat markets are available in our area for selling agri­
cultural products? 

Marketing agencies and hoTs e^5h operates, 
1, Local biQrers, 
2, Cooperaidves, 
3 , Auctions, 
^', Central or terminal markets, 
5. Direct or contrast. 

n . What services do these marketin̂ y agencies provide for us? 

A, Livestock marketing (as an example), 
1, 24arket, 

a) Transportation {farm to market), 
b) Assembling, 
c) Sorting (grading, 
d) Weighing, 
e) Selling, 
f) Holding, 
g) Risk beaidng (financing). 

2. Packer, 
a) Transportation (market to packer), 
b) Slaughterim. 
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m, 

c) Processinf; (cut , cure, wrap). 
d) Sortinsc Igradin.^), 
e) Storinsr. 
f) Selling, 
g) Transportation (packer to retailer), 
h) Risk bearing (financing). 

3. Retailer. 
a) Processing, 
b) Storing. 
c) Displaying. 
d) Selling. 

What determines the price we receive for our agricultural 
products? 

A. Demarii, 
1. Elastic and inelastic demand, 
2. Population trends, 
3. Consumer tastes, 
k. Religious beliefs. 
5. Consumer income. 
^. Availability of substitutes. 
?. Foreign trade. 

B. Supply, 
1, Elasticity of supply, 
2, Weather conditions. 
3, Insect and disease hazards. 
^. Government programs. 

a) Acreage allotments on various crops. 
5- Production qycles. 

a) Products usually affected ly production cycles, 
b) l-rt^ certain products are affected by cycles, 

C. Qaality (use grain as an example), 
1. Moisture content. 
2. Test weight per bushel, 
3. Shrunken or broken kernels, 
^. Amount of foreign material, 
5. Disease or insect damage, 

17, liJhat can we do to market products to receive the maxiraura 
net return? 

A, Quality control. 
1, Selection of breeds, types, and varieties, 
2, Breeding, feeding, cultural practices, harvest­

ing, and storing, 
3, Study production and price cycles and adjust farming 

oi^rations to take advantage of high price periods, 
1, Beef, 
2, Hogs, 
3, Sheep. 
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MARKETING IN THE FARM BUSINESS 105 

D, 

E, 

Evaluate market outlook information. 
1. Acreage to be planted. 
2. Sows to be farrowed. 
3. Cattle on feed. 
Determine the besli combination of enterprises, in 
relation to marketing, in order to realize the 
greatest net return. (Use case farm as an example.) 
1. Marketing grain through livestock vs. direct sale. 
2. Produce the maximum acreage of high value crops 

and the best combinations of crop enterprises. 
Study the process of "hedging" as a means of 
protection against a drop in price, 
1. Grain, 
2. Feeder cattle. 
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iSGRICUL'nJRAL PRODUCTION 

FARM KJSINBSS MANAGEMENT 

SOTflARIZING FAR!̂  BUSINESS RECORDS (A TSACHEÎ  U^T) 

Approximate Classroom Teaching Time 7 Hours 

Ma.jor Competencies 

I. 

1. To list the uses for a farm business summary. 
2. To identify what should be included in a farm 

business summary, 
3. To summarize the farm business accounts for manual 

or computer analysis. 

SUMMARIZING FARM BUSINESS RECORDS (A TBACHEMGr OUTUrTS) 

IfJhy summarize farm business records? 

A, Income tax information. 
B, Provide information for making a check of 

strengths and weaknesses. 

H, VJhat should be included i n a surnitiary of the farm records? 

A, Special forms for recording summary information. 
1. Form 73^3 - Farm Business Summary, extension 

se rv ice , OSU, 
2. Summaiy pages of the farm account book, 
3 . Enterprise information shee t s , 

B, Summary of income, 
1. Cash farai income, 

a) Capital gains , 
b) Operating incane, 

2, Non-cash income, 
C, Summary of expenses, 

1, Operating expenses. 
2, Non-operating expenses, 

a) Principle p^rments. 
b) Capital purchases, 
c) Personal experniitures from the firm, 

D, Inventory change - net worth evaluation, 
S, Enterprise evaluation, 

1, Size. 
2, Production 
3, Costs - money, labor, other resources, 
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108 AGRICULTURAL PRCDUCTEON 

i n . How is a smnmary of a farm business made? 

A. Explanation of case farm summary. 
B. Use appropriate forms to record information 

for analysis, 

IV. What items should be checked for accuracy of a 
summary of a farm business? 

A. Cash accounts reasonable. 
B. Inventories for reasonable weights and values. 
C. Crop and feed report for completeness. 
D. Check, if a tenant, for sharing expenses and 

returns, 
E. Clerical procedures. 
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AGRICULTDRAL FR(»UCTION 

FARM BUSINESS MANiGSKSNT 

ANALTZim THE FARM BUSINESS (A TSACHEJG UICLT) 

ApprojdLmate Classroom Teaching Time 1^ Hours 

Ma.jor Competencies 

1, To l i s t the uses of a farm business ana lys i s . 
2 . To describe the up-to-date analysis services and 

aids avai lable to the modern farm business man. 
3« To describe a basic plan for cfflnputing efficiency 

fac tors for a farm business . 
k» To ccHapare levels of performance to an accepted 

standard. 
5 . To evaluate the s t rengths and weaknesses of a farm 

business . 

mMZZim THE FAR!'! BUSIrlSSS (A TEACHE^XJ COTUJIE) 

I. \ihy analyze a farm tRisiness? 

A. Determine strengths and weaknesses, 
3. Facts for making decisions. 
C. Orgaiiize the business for maximum profits 

1. Selecting enterprises based on facts, 
2. Determining the size of each enterprise, 
3. Insurance needs, 
4. Credit planning. 
5. PsQT correct taxes, 
6. Evaluate kinds and amounts of resources, 

II, What services are available to assist in analysis of a farm 
business? 

A. Vocational agriculture departments, 
1. Mult classes, 
2, Farm bisiness analysis and planning classes, 

3. Area Extension serrice, 
1, County agricniltural agent. 
2, University comisiter service, 
3« Area agricultural agent. 
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C. Commercial services, 
1. Buckeye Farm Records service, 
2, Farm management services - Doans, Opekasit, etc, 

D, Irxiividuals, 

in . How are records analyzed? 

A, Start with an accurate summary of parts of the 
business to be analyzed, 

B, Techniques (procedures), 
1, Hand method - step-by-step procedure, 
2, Mapiajig to a computer, 
3, Combining the two, 

C, Use case farm summaiy for cranplete analysis, 

IV, How is a farm business measured? V/hat does a complete 
tusiness analysis show? 

A, Importance of p r o f i t , 
1. Acceptable standard of l i v i n g , 
2 , Encouraging growth of the business, 
3« Records must be accurate to show t rue p r o f i t , 

B, Kinds of profits, 
1, Cash farm profit, 
2, Net farm profit, 
3, Labor and management, 
^, Management profits, 
5. Profit to capital. 

C, Size of the business, 
1, Crop acres, 
2, Capital invested, 
3, Gross income. 
^, Kan hours (BSTO). 

D, Relationship between investment and income, 
1, Rate of return to capital, 
2, Gross ratio - the per cent of gross income 

going to all expenses. 
3, Operating ratio - per cent of gross going 

to operating expenses, 
^, Overhead ratio - per cent going to fixed 

or overhead expenses, 
S. Analysis of the cropping system, 

1, Crop yield, 
2, Crop yield index. 
3» Gross value of crop per acre, 
4-, Special crop information, 

F. Analysis of the livestock system, 
1, Over-all efficiency, 

a) Net livestock increase. 
b) Return per .̂  feed. 
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H. 

2, Individual enterprises. 
a) Daily rate of gain. 
b) Feed per 100 lbs. ga^n, 
c) Returns over feed. 
d) Production per unit« 

Analysis of labor and macninexy. 
1. Crop acres per m.'n. 
2. Gross income per man. 
3. FÎ TJ per crop acre, 
^. Power and equipaient costs per acre. 
5. Power and equipment investment per crop acre, 
6. Machineiy cost per Ri'TU, 
7. Man-year equivalents. 
Analysis of the net wort':̂  
1. Inventory change. 
2* Depreciation. 
3« Total capital invested. 
^. Ratios of assets to liabilities -

net capital, working, current. 
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iCRICULTORAL PRCOUCTION 

FARM BUSINESS MANAGKMCNT 

MECHANIZATION OF A FARM BUSINESS (A TSACffliNG UNIT) 

ApproQcimate Classroom Teaching Time 28 Hours 

Ma.jor Competencies 

!• To describe the concepts involved in selecting and 
maintaining machinery in a farm, business, 

2. To plan foi changes in farmstead arrangement, 
building construction, and labor-saving equipment. 

MSCKAI^ZATION OF A FARI'! BUSINESS (A TEACHI:^ OUTUNS) 

I, VJhat should be considered when organizing a machinery 
plan for the farm business? 

A, Selecting machinery, 
1, Inventory of machinery resources, 
2, Using a partial budget - making selection 

based on profitability. 
3, Buying, leasing, or custom liiring, 
4, Comparing similar equipment available, 

3, Developing a plan for having machinery opera­
tional when needed, 
1. Providing facilities for maintenance and repair, 
2, Using a check list for maintenance jobs, 
3« Organising a record system for repairs and use, 
^, Ana3ysis of equipment use and repair as a basis 

for planning mechanization, 
C, Shop work on at least one major machine, 

1, Shoid.ng importance of planned maintenance, 
2, Developing a maintenance plan, 
3« Using a maintenance plan. 
^. Developing student skills in shop work, 

II. What should be considered when planning changes in the 
farmstead arrangement, construction of buildings, and 
labor-saving devices? 

A, Principles of arrangement and construction, 
B, Developing a plan, 
C, Student construction of one major structure or device, 
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^i}RICULTURAL HtCDUC ION 

FABM 30SII^SS MANAGEMENT 

NET WORTH (A TEACHING UI^T) 

Approximate Classroom Teaching Time ? Hours 

Ma.jor Competencies 

1. To evaluate or compare various net wor-th statomsn'bs, 
2. To identify ways the net t̂ orth statement is used to 

improve the management of a farm business, 
3. To make a complete net worth statement for a farm 

business• 
«̂, To make a net worth statement for securing a loan 

and know wl^ it might differ from the business 
statement. 

NET WCRTH (A TSACKi:«3 OUTIXNE) 

I 

I 
iE 
m 

I . What i s a net worth statement? 

II. 

A» Annual statement form - pg, 58 of Cosanercial Account Book, 
B. Comparison of net worth ty years. 

I9 Assets, pgs W e 
2. Liabilities J pg, I-Hv. 

C, Forms from lending institutions. 

Uses of a net worth statement. 

3! 

A, Strengths and weaknesses of business, 
B, Show growth of the business, 
C, A basis for planning the use of borrowed credit, 

III, How is the net worth used to determine a business' soundness? 
How can sudden demands for psgninent of debts be considered 
secure? 

A. Meaning of soundness, solvency of the fana business, 
B, Net capital ratio, 

1, Divide toTial assets by total liabilities, 
2, General rule - 2:1 ratio. 
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116 ^RICULTURAL HlCDUGTION 

G. Working ratio, 
Ic Divide current and working assets hy deferred 

and current liabilities. 
2« General rule •» 6;1 ratio« 

D» Current ratio, 
io Divide current assets Î ' ciirrent liabilities, 
2e General rule - 8si ratiOs 

! 

! 

I 
I 

IV, JW?»pa?8 a net -«^orth statement for ease farm business 
aiKi for credi ts 

i 

1 

.-̂  

I 

's 
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FmM HlSI't̂ SSS l-LAN'&SEMSNT 

FTHMd^- rm CREDIT ÎSSDS OF k 
¥WM m^mSS (A TSACIEtJJS UNIT) 

^Ippr^sxirsate Classrooia TeaclrLng Tiise 1^ Hours 

I 

Kaior Ct^petencies 

I . 

i^ 

1, To define c a p i t s i a m explain ^ih^ a f a i ^ business m^ 
use cap i t a l f r c^ outside stHirces, 

2- To ident i fy V^SSO-OUJ sources of c red i t aM evaluate 
l ^ s i r sffectivBj^ss i n siaxisisiiig f s i ^ p r o f i t s . 

3e To ca lcu la te the cos t of c r e d i t based on The more 
oc^m.on e r ^ i t p lans . 
To use the t i s ^ ecanparison pr inciple t o evaluate the 
t o t a l cos t of a cap i t a l pRirchase over & period of t ime. 

5 . To evaluate a farm business aisi ident i fy i f optiimim use 
of c a p i t a l i s l^ing mads* 

6o To develop a f inanc ia l plan for a fsrsi bsisiness. 

FINAî CI!S TIB Ca^IT m^3 OF 4 
FaHK 30SIMS33 (A T 3 ^ - H L I ^ WTHm) 

What i s c red i t? 

A. 
3 , 

Go 

S. 

Define c a p i t a l , 
Si2:^s of c ^ s . t a l , 
i s Honey i n bank or pocket (current)a 
2 , li-ssstockj maebinsry (workirs^), 
3* LaiKlg buildings (fixed) e 
4s Crei^j seed5 feed aarke t aniisals ( cur ren t ) . 
Uses of c r ^ i t , , 
When t o borrow^ 
to Wien c ap i t a l i s l imi ted , 
2* ^ s n p r o f i t j u s t i f i e s r i s k s , 
3* Abi l i ty t o ps^ baek ss^ sho^^ prof i t s 
Hc?ij t o borrow - c r e d i t instruiaents. 
i s Check, 

Dt-afts* 
Hortg^eo 
Vlarshsise receipts* 
B i l l of lading» 
Sales contracts 

2e 

3 . 

5 . 
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AffiUCOLimAL KlCDUCflCHJ 

IV. 

How are c r ed i t coste ccsaputed? 

A. Explanation of i n t e i ^ s t as a cos t t o a basix^ss 
(time comparison principle), 

B« Interest calculation. 
1. Annual interest on the original amount. 
2. Interest paid in advance (disccRinted). 
3. Annual interest on the unpaid balance. 
^K Extra charges - carrying, insuraiK;e, 

office fees, etc, 

H I , Where can mon^ l ^ borroifed? 

A. 

B. 

Kinds of c r e d i t , 
1 . Shor t - tens , 
2 , I n t e z ^ ^ i a t e e 
3 . Long-ter^e 
Agencies lersiing money for faisi businesses . 
1 , Banks, 

PCA. 
Federal Land Banks, 
FHA. 
Insurance Co, 
Ind iv idua ls , 
High r i s k - high i n t e r e s t r a t e s . 

Charac te r i s t ics of leisixng agencies, 
i . Dependafailily, 
2 , Service d e s i g n ^ t o meet a fas^&r's s^eds, 
3e Lending p o l i c i e s . 
4 , Cost of the se rv ice , 
Ccsaparing a l l sources of c i e d i t . 

How i s a t o t a l c r e d i t plan for a fatta laisiaess laadef 
(Case fana . ) 

2. 
3. 
^ . 

5. 
6, 
7. 

A. 

Bo 

DeterzGine the c r e d i t avaHahle - the amoont t h a t csn 
be borrowed-, 
1 . Total ne t wor i i , 
2 . The amount of i s t worth tfeat can bs used t o l^TTcm cm. 
3 . A cash flow char t shoKli^ ^iSimn cash i s a^ailabile 

t^ months. 
Determine the needs for ex t r a c a i d t a l i n the f a r s b o s i i ^ s s , 
1, Where invesfetient w i l l give n e a t e s t retaim (oppcxrta-

nil^r cos t p r i n e i p l e ) , 
2 . Applying analysis infoisata.oB t o deeisiois=Maldj;ga 
3« Consider5.ng a l t e rna t e oppurtmsitles ( s u b s t i t a t i o a 

pr inciple)« 
a) Capi ta l pirehaseSe 
b) Rese^irce expansion (diminlslmig v^t-oxT& 

p r i n c i p l e ) , 
e) Repairs and siaintenaneea 

^a Cash flow char t showli^ i^en cash i s i l l 1^ needed 
l y months. 
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Choosing a total repsyment plan. 
!• Cash flow chart showing the logical time of year 

to make payment, 
2. Consider family living and savings needs, 
3. Amount of annual profit needed for payment of 

principal, 
km The lengtti of time needed to repay, 
5« Maintaining a good credit rating, 

a) Keep all credit in one place, 
b) Use a complete plan for creditor, 
c) Plan ahead, 
d) Know consequences of failure to repay, 

6m Consider future capital purchases to be made. 



AGRICULTURAL PRODUCTION 

FAR!-! BÛ SINESS KANAGEI4ENT 

FARÎ  BUSIN3)SS PLAÎ INING (A TSACHTI^ UNIT) 

Approximate Classroom Teaching Time ̂ 2 Hours 

Ma,ior Competencies 

1, To identify that a well-planned operation forms the 
foundation of a profitable business, 

2, To list the characteristics of poorly organized and 
a well-organized farm business, 

3, To identify the basic principles of farm business 
planning. 

k. To evaluate analysis information for a farm and 
suggest alternative plans to improve total profits, 

5, To identify profitability of choosing alternatives 
in a farm plan. 

6, To choose a total farm plan that would give maximum 
returns to the resources of land, labor, capital, 
and management. 

FARM 3USI?T3S3 PLAÎ III'IG (A TEAGHENS OUTLENS) 

I . What are the basic pr inciples of planning a farm business? 

A, Decision-making as a process, 
1, Facts (quality), 
2, Values, 
3, Problem-solving method, 

3, Economic principle of decision-making (use instructional 
units on profit-maximizing principles), 
1, Pricing (supply and demand), 
2, Diminishing returns, 
3, Fixed-variable costs. 
k. Substitution, 
5, Opportunity costs (equa-marginal), 

C. Concepts of farm business organization, 
1, Voltime - efficiency, 
2, Combination of enterprises. 
3 Teclmology of production, 
^, Prices. 

121 
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I I , What are the production resources of a farm business? 
are ttiey evaluated? 

How 

4. Resources vary from farm to farm, 
1, Scarce resources command above-average returns, 
2, Plentiful resources cramiand below-average returns, 
3, Adjusting plentiful resources to give majciraum total 

returns from scarce resources, 
B. Land, 

1, Fertility (yield potential), 
2, Topography, 
3« Improvements, 
k. Climate, 
5, Adaptation of crops, 

C. Labor, 
1, Manager labor , 
2, Family or h i r ^ , 
3 , Labor cos t s , 
k. Scheduling (demands), 
5. Quality (skill). 

D. Capital, 
1, Liquid (cash flow chart), 
2, Production (inventory), 
3» Fixed (land and buildings), 
4, Buy enterprises or equipanent, 
5e Credit rating. 

5» Management, 
1, Abil i ty t o organize, 
2, Capacity to make a plan work, 

a) Make decis ions , 
b) Follow up with act ion, 
c) Make adjustments easily-, 

III, What are the steps in reorganizing a farm business to give 
maximum returns? 

A, Set personal and business goals, 
B, Inventory production resources available, 

1, Use business accounting inventory, 
2, Present situation as it really exists, 
3, Identiiy all resources for substitution, 

C, Budgeting of business ty enterprises, 
1, Forecast future prices and yields, 
2, List all alternatives, 
3, Set up a unit bud̂ yet for each alternative 

(enterprise) showing resources used, 
^, Estimate receipts of each enterprise, 

a) Limiting factors. 
b) Opportunity cost principle, 
c) Marketing of production. 
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r 

Estimate costs of each enterprise, 
a) Cash expenses, 
b) Fixed c >o i s (fixed valuable cost principle), 
SstxGiatc inoc -'JC of each enterprise, 
e^ R̂>t̂Arr3 ?.<.-" •< *" of labor, 

l̂e\-ar». *>sr u li " capital, 
Retuf.j per crof ore. 
All other important resources, 

7. Combining alternatives into a final plan. 
a) 3ffect on income, 
b) LaiKi u t i l i z a t i o n . 
c) Capi tal required. 
d) Labor demanded - total, seasonal, skill, 

length of time to make change, whea to tegin, 
e) Specific resources needed - buildings, machinery, 

government allotment. 
Partial hudgetinp: for minor changes in the total farm plain, 
1. Uses for partial budgeting, 

a) For adding an ent̂ jrprise, 
b) Chan^inc; an existing enterprise, 
c) Purchasing machineiy. 
Partial budget outline, 
a) Additional receipts plus reduced costs, 
b) Reduced receipts plus increased costs, 
c) Difference (whether to maize the change). 
Testily alternate choices ty using partial 
budgeting. 

Limitations of reorganizing a business, 
1, Facts not available or accurate (records), 

a) Resources. 
b) Yields, 
c) Sfficiency, 
Uncertainty of future, 
a) Prices, 
b) Demand, 
Time involved i n making calculat ions l im i t s 
the number of a l t e rna t ives t h a t can he cons i ' e red . 

2, 

v» 

2. 

3. 

IV, How can a computer be programmed to assist in reoî ar. ?iing 
a farm plan? V?hat is linear progrannnini;? 

A, Applying arithmetic to regular bidgeting process, 
1, Linearity - straight line proportions, 
2, Divisibility - unil-s must be divisible, 
3, Addibility - sum must add up to total, 
km Finitness - a limit on alternatives, 

B, 3stablishing resource limitations, 
C, Rate individuals according to managei^nt ability, 
D, Prepare unit budgets for i^source requirements. 
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12i^ AGRICULTORAL JPRCDUCTION 

s. 

F. 
G. 

1, list all c^sts - fixed and variable. 
2, Get exact returns. 
3, Calculate returns per unit of resource. 
Prepare a resource limitation table. 
1. Resources and amounts of each. 
2, Maximum amount of each enterprise possible, 
Sach enterprise is compared one against the other. 
If all costs and returns are accurate, no other 
comMnation will give a higher return. 

I 



-̂RICULTURAL PRCDUCTEON 

F^SM HJSINESS MANilGEMBKT 

INSURANCE (A TSACHTM} UNIT) 

ApproxiBjate Classroom Teaching Time 1^ Hours 

Ma.jor Competencies 

1. 
2. 

3. 

To identify risk as a cost to a farm business. 
To choose all types of risks too great for a farm 
business to carry ard list various ways they may 
be shared econ<Haicallye 
To outline a plan of total insurance protection for 
a farm, business to maximize the net profits« 

IJSURANCS (A T3ACHIM5 OUTLINS) 

I. yihy does a farmer need insurance protection? 

L_ 

A» Reasons for insurance, 
1. Protect against prohibitive losses, 
2, Savings - eirfowa^nt, 

B. Kinds of losses that can occur, 
lo Fire snd wind, 

a) Buildings. 
b) lavestcek, 
c) Kachineiy, 
d) Crops, 

2. Liability claims (injuries), 
a) Property owner, 
b) Smplqyer, 
c) Workman's Comi^nsation. 
d) Auto operator, 

3. Auto collision, etc, 
k. Manager income, 

a) lafe. 
b) Disability, 
c) Mortgage (term life), 

5« Health expenses. 
6. Social security. 

Ce Extent of vanous losses, 
D. Risk of loss as a cost to a farm business, 

1, Losses more economical to share. 
2a Losses the bus i i^ss can bears 

U~ 
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I I . What should be consiSerecI «tem SSQBCITITIP^ a "tuisl ± 
plan for a farm business? 

A, When to insure , 
1 . l^et vor th . 
2 . Saviaf^s. 
3- Age, 
4 , ibcpeidence, 

B, What t o insure , 
1, F i r e , 
2 , l a a b i H l y , 
3, life. 

C, Select ing a relii^KLe izsruranis ^^mg^, 
1, Personal s e n d e e , 
2 , Size of compaz^r, 
3 , Hates, 
4 , Insuring pbHicies, 
5- ITarietgr of p ro i s c t i o i s anpail^ixls, 

I I I . Develop an insurance plan f o r 12© c^se fsrm. 
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AGaiCDLTOaAL ISCEttJCIIOS 

Fi3M 303I15SS lUfiHfiJEĴ SST 

G07SSM3ST HIOGS^^ (A ISMSBK IJHTD 

Approxiisiate Classroom Teaching !B3ie 14 Htniirs 

?-!a.lQr Ccanpetencies 

1. To explain the purpose of ^^owsms^nt pi-u^rsss, 
2. To evaluate up-to-date govsmn^nz prograns 

ss they > nflnence l i 2 prof i t^aHilgr t^ a Jsrm 
Isisiness, 

3 . To choc^e governnent progi^ns t h a t mazisdse f 
p r o f i t s . 

G0?rS2!-S2T iSOELSS (A 15Mm.m WTU^ 

I . 'ishat i s the xmnxiss of the "O.S. I)eT52rtraent i^" AsT t̂n7"^aZg3? 

A, 

| t - . 

3. 

Act iv i t ies of U.S.D.A. 
1 . Education. 
2 . Co5itrol production. 
3. Protect heslth, 

a) Check livesliock so ld . 
b) Sla i ighter^ uea t . 
c) Grains. 
d) Shipping. 

Ageian.e5 of U.S.OoA, 
1, Sdncation Service, VJashinrrton, D.C. 

a) Bu l l e t ins . 
b) S t a t i s t i c s , 
c) Reports . 

2 . Agricoliairal Stahol izat i tm aad CoiBscrrsiiaD d^SSS)). 
a) AHotzcent. 
b) Conservation p^oaents (noc^lsv avsIL^Ss]). 

3 . S o i l GtHisenration Service . 
a) Technical a s s i s l s z^e . 
b) FsTTn. planning, 

4 , Credit snd other a^-encies. 
a) FHA, 
b) Federal Lani Bank. 
c) Crop Insurance. 

National AgricGltzire p o l i c i e s . 
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A. S t s t s CcTlT=g5S« 
1 , Sklxjssican. s e r^<ea , 
2 . To-r% d-sggj-tausdiits, 

TTT- Hos" sibcELLd FiJ-v-ijiinfcriiiit ^I^IJCTSIIS S235 s s s i s t a s c s be osed t o 

:3, 

c. 
izsEcrs jOns Ts&asad o u s t s wrTi-nm'==, zrsffinscsd iric»3]!Ds jJHirs 



JIGRICDLTORAL PRCDUCTION 

F^^m BQSIÎ IBSS 31AtJAaE342riT 

SHX^DRim FARÎ r LAND RESOORCES (A TSACHIKX} UNTT) 

Aj^Qximate ClassroOTi Teaching Time 7 Hours 

Major CcMpetencies 

1 . To describe the me-Uiods of securing fane land, 
2 . To s e l e c t a farm for r en t or purchase. 

SSCOHÎ 33 F&Pdi LMTD RESOORCSS (A TSACHEÎKJ OUTIIl^) 

I . How can farm land be secured for a farm business? 

A. Purchasing land, 
1, .Advantages of o^nirKr land, 
2 , lers-js {deed, adrsinistrator, benefic iary, becjieath, 

c h a t t e l , c o l l a t e r a l , doi-rar, easement, eminent domain, 
executor, fungible, grant , l e a s e , t enan t ) , 

3 , Land con t rac t s , 
a) Charac te r i s t i c s . 
b) l-fhen t o use . 

4, Legal procedure of a purchase, 
3, Renting or leasing, 

1. IJypes of leases, 
a) Cash, 
b) Crop share, 
c) livestock share, 

2. Limitations of leasing. 
3. ikivantages of leasing, 
h, Essentials of a good lease. 

C, Inheritance, 
1, Transfer by descent, 
2, Transfer ty will. 
3, Transfer hy marriage, 

D. Partaership or joint ownership, 
1. Tenancy in common, 
2. Joint tenanqy. 
3. Tenancy by entirety, 

Mvantages of joint ownership. 
Disadvantages of joint ownership. 

h 

c 
J* 
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I I , VJhat should he considered "ishen choosing a farsi for r e n t 
or purchase? 

2. 
3. 
h 

2. 

A. "^rpe of fanning a n t i c i p a t s i . 
3o How tx> locate possibiJJ . t ies . 

lo Contact established farriers. 
Credi t agencies, 
ibictioneers. 
Ads, 

5- Fana manners , 
6, Vo-Ag or extension j ^ r s o n s , 

C. Character is t ics of a good r e n t e r , 
D, Appraisal of a f a m , 

1, Land. 
a) S o i l tgrpe, 
b) 31oi» and erosion, 
c) Intensitgr of crops iK>S3ible, 
d) Acreage a l l o i aen t , 
Buildings. 
a) House, b a m s , e t c . 
b) Condition - i ^ l ne . 
c) Capacity - s torage, 
d) Conveniences, 
VJater ava i lab le . 
Fences, 
Landscaping. 

'Aether a pa r t i cu la r fans u n i t TJcsId gi^e the wdbs^ 
t o use labor supply, c a p i t a l , e t c , 
>Jhat i s the ac tua l procedure for paarchasii^ a farsa? 
1. Legal assistance. 
2, S'jcuring a clear title, 

a) Legal description of a fans \^ daterssinii^ 
land location. 

Recording in court house. 
Surveying '^aen necessary. 
Do*jm p̂ TSsent and contracts. 

G. VJhat should a good farm lease contain? 
1. Legal ass i s tance . 
2 . Factors of a good l e a s e . 
3 . Saniple lease cont rac t s . 
^. Father and son agreei^nts, 

H. Corporations. 
1. Real . 
2 . Pseudo. 
3* Par tnership . 

3. 

c 

3. 
i i 

5. 
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iGRICDLTORAL PRCOUCHGS 

lS/a)!2l3HrP TRAimH} (A ISACHIIiC WMl) 

ApproKJreate Teaching Time 

Although much l e a d e r s h i p development i s accosrgjilisl^d tsejond 
normal c l a s s r o a n hour s , i t i s irecoinmended t h a t s a f f i c i e n t ^SB^aasLs tse 
FTiven i n tJie t each ing process t o develop t h i s a r e a ^ e q o a t e l y . I t . uss^ 
be noted i n t he follosdjir^ curr iculum jyuide t h a t I^aders l i ip i s a seir ies 
of developmental a c t i v i t i e s t h a t a r e normally taoiyht a s s e p a r a t e u n i t s 
r a t h e r than a complete " l e a d e r s h i p " u n i t . I n normal c i rcsnas tasces , i t 
i s expected t h a t 25 hours should be a l l o t t e d Tor t h e e n t i r e l e a S e r s M p 
u n i t . This time should bs d i s t r i b u t e d thrcHinhoat t h e e n t i r e i o s s r - ^ a r 
course of s tudy . 

Vocational Ohjectivos 

1, To develop the a l i i l i ty t o f^ct aloT^ -with one 's associates , 
Be adapt iblo. 

2 , To develop the aJj i l i ty t o becoiije a food l i s t e n e r , 
3» To develop the aJi i l i ty t o analyz^^ a s i t u a t i o n aiid 

como to a log ica l conclusion, 
^ , To develop 3X1 nnderstandinf; of classnates or ass<KS^tes, 
5- To l>e cooperative, r a the r than i n d i v i d u a l i s t i c . 

Ma.jor Competencies 

1, To develop a feelln*": of confidence i n iJie a i i lx ' t^ t© 
achieve success i n individual and ^rroup a c t i v i t i e s , 

2 , To work cooperatively with others i n achieviaa^ 
common ^oals, 

3 , To be acccptx^d ly the .^roaip, 
Ĵ-, To assume i n i t i a t i v e in iTroop leadership ishen 

^ p r o p r i a t e , 
*'. To develop the a b i l i t y to serve as chairman of a 

meetinT, 
^, To express oneself ef fec t ively befoi^ r r o n i s , T© 

speak with au thor i ty , 
7- To participat-e in !:roup meetinTS usinr: acceptai procesSures, 
«̂ , To pa r t i c ipa te i n co:snitt43e a c t i v i t i e s . 
9« To pract ice appropriate soc ia l r r aces , i^rscsnal fr^mm^., 

and other superior personal q u a l i t i e s , 
10, To develop tact. 
11, To develop poise. 
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LSADISSHIP TSlAINIfG (A TEACHINS (XJTUNS) 

I. Orientation to leadership training. 

The purpose of this unit is to acquaint incoming students 
mAb. organization within the school and specifically mth the 
FFA. 

3. 

UGderstanding wl^ students should belong to selected 
school acti-Titios including the FFA, 
1. VJhat is the purpose of the organization? 
2, i'lhat is ihe program of activities? 
3« What is the plan of operation? 
4, /Jhat are the membership requirements? 
5« '^at is the image created? 
^. /That are the major activities? 
7. What is the value of the organization: 

a) To the school? 
b) To the individual? 

8. l̂ Tiat is the desirability of membership in the FFA? 
a) Participate in social activities, 
b) Provides activities that encourage personal 

development. 
c) Provides an opportunily x.o work cooperaid-vely 

with fellow students, . 
d) Provides an opporturdty to practice principles 

of democracy. 
e) Provides encouragement for those ̂ Jho need 

assistance. 
f) Provides recormition for those who achieve success. 

Growing into active FFA membership. 
1, The need for followers and workers as well as leaders, 

a) Stressing Mie importance of each individual, 
b) }lew members helping with assigned duties, 
c) New m&Rhers encouraged to accept responsibilities, 
d) Exhibiting t^e willingness to work for ttie 

benefit of the group as well as for personal 
gain or recognition, 

2, Ccxamittee membership. 
a) Gathering information. 
b) Organizing information. 
e) Reporting results of committee work. 

3« Committee chairman, 
a) Oî aniziiig the committee. 
b) Assignment and acceptance of responsilality, 
c) Presenting report to the organization. 

^. Participation in organization meetings, 
a) 3ec%me familiar with chapter procedure. 

(1) Presenting a motion. 
(2) Amending motions. 
(3) Tabling a motion. 
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5. 

(̂ ) Rv,:.-ving from the table, 
(5) R̂ '.r3rring to a committee, 
{fi) Leaving the chairman's station. 
(7) Mald.ng a point of order. 
(8) Appeal the decision of the Chair. 
(9) To reconsider a motion. 
(10) Suspend the rules,. 
(11) Adjourning. 

Chairing a small group practice meeting. 
Expressing oneself before a group try means 
of presenting a speech, 
a) Types of speeches. 

(1) Informative. 
(2) Persuasive, 
(3) Humorous, 
(̂ ) Special, 

b) Preparing and presenting the speech, 
. (1) Determining theme or topic. 
(2) Preparing outline of introduction, 

body, summary. 
(3) Developing content. 

c) Preparing and presenting the jpeech, continued 
(?^ !;aking the presentation 

(a) Interest techniques. 
(b) Voice. 
(c) Stage presence. 

I I . Becoming acquainted mJCa the FFA. 

A. Understanding the h i s tory of the FFA. 
1. Background of vocational agr icu l tu re . 
2 . Development of the FFA organization. 

a) National. 
b) S t a t e . 
c) Local. 

3. Understanding the objectives of FFA. 
1. Aim and purposes. 
2. Creed. 
3 . Kotto. 

C. Understanding the organizational structure of FFA. 
1. Levels of the organization. 

a) National. 
b) Local. 
c) S t a t e . 
Consti tution and fcy-laws. 
Relation to vocational ^ r i c u l t u r e . 
I Membership, 
a) Active. 
b) Associate. 
c) Honorary. 
d) Collegiate , 

2. 
3. 
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5« D^nrses, 
a) Greenhand. 
b) C3jspter Farmer, 
c) S ta t e Farmer. 
d) .Sn^rican Farmer, 

?). UsderstaiaiiiSE progranr of a c t i v i t i e s aztd the 
ictcssiitives asfard ppograzrc. 
! • ^rational Act iv i t ies arid Asrards, 
2 . Stat© Act iv i t i es a m Awards. 
3« Local Ac t iv i t i e s aM Asrards. 

Tnr, Bev^OvHj:^ the irsdividiial t o rsork "Hith otiiers i n 
fsrga^sised grcKij^, 

The FFA or^azsizatiQii i s an excelleRt vehicle to use i n 
develop'y^ i2i€^s t r a i t s aM a b i l i t i e s -feat are des i rable i n 
"aorkizsp; ijit& o thers . I t - i s esfeciall;^^ ef fec t ive i n developing 
sad usizitsiniing i n t e r e s t i n the student so t h a t he magr be 
receptive t o lear^iin?;, i n addit ion t o providing s i tua t ions 
fo r ^^^arriirsj;; og- Doir^ ," This l^rpe of t-fork must be performed 
ostsSde the classrooOT i n committee meetirt;^s ard FFA meetings, 

A, Par t ic ipa t ing i n ^ o u p discsissions, 
i , FossiSjIe s i t ua t ions for adul t ^roup pa r t i c ipa t ion , 

a) Communi%" mseldi^s. 
b) Professional s t a f f meet i r^s , 
c) Ceanmittees. 
d) Fro^S!!^, 

2 , l^rj^s of rroup discuss ions . 
a) Panels. 
b) %mpcsiu2S. 
c} Fosruns, 
d) Ilialcgues, 
e) r̂ Qund t a b l e , 

3- Possible ro les group pa r t i c ipan t s assume, 
a) I ? n t i a t i r s ; sn. a c t i v i t y (sugjest ln^ nei° ideas , e t c , ) , 
b) SeekiiET info?!gation (askins; qpisstlons for i n -

fai!!!Tation), 
c) Giviz^ inforsration dargvidlrr^ fac t s or ottier 

in fon ia t ion) . 
d) Giviz^ opinion (espressin?; a b e l i e f ) , 
e ) Summarising: (restating; or concluding previous 

i d e a s ) . 
f ) Tsstinj^- (applying l^e s i t ua t i on t o l i f e corKiitions), 

^ . P&silion ro l e s i^rhich maintain and improve a meeting, 
a) SiccKiragins: (j^rmissive atmosphere, inv i t ing 

discaission) • 
b) Gatek^ping: (g iv i r^ all . a chance t o p a r t i c i p a t e ) , 
c) Sspressing group feel ings (summarizing group 

feeling-). 

U^ 

w 
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d) Compromising (cooperating so that objective 
may be reached), 

e) Harmonizing (making the group feel congenial), 
f) Concensus taking (testing group feeling), 
g) FolloTiiing (being interested in the presentation 

of others), 
5. Position roles x̂ hich degrade a meeting, 

a) Being aggressive (trying to degrade the status 
of others), 

b) Blocking - opposing (unreasonably), 
c) Recognition seeking (drawing attention to oneself), 
d) Being a playboy (making a conscious display of 

non-involvement, as whispering, reading a paper, 
horseplay, etc), 

e) Dominating (asserting authority, giving directions, 
interrupting others), 

f) Special-interest pleading (cloaking a personal 
. prejudice 1:̂  speaking for "the small farmer," 
"the housewife," etc,). 

IV, Developing personal habits and traits. 

Social graces, personal groomj.ng, grammar usage, integrity, 
and other personal traits are highly important in the develop­
ment of a desirable image. The FFA provides an ideal situation 
for the development of many of these qualities. It is recom­
mended that the adidser and members give emphasis to personal 
development -Uirough example. These are not abilities that can 
be mastered within the classroom. Rather, the members must be 
able to practice desirable personal traits in connection with 
FFA activities. 

! 1 

A, Ways in which personal traits are revealed in adult life, 
1, Personal appearance, 
2, Personali ty exhibited, 
3 , Manners used, 
4 , Type 3in6 method of conversing, 
5, IfiTillingness to pa r t i c ipa te and carry one's share 

of the load, 
3 . Some personal t r a i t s for development. 

1, Personal appearance, 
a) Appropriate dress for the situation, 
b) Clean, well-pressed clothes, 
c) Correct posture, 

2, Grooming, 
a) Personal cleanliness, 
b) Hair neat3y arranged, 
c) Neat clothes, including shoes and accessories, 

3, Social graces, 
a) Table rat^nners, 
b) Courtesies with ladies, 
c) Attitudes, 
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km TfJork h a b i t s . 
a) Punctnaldiy, 
b) InitiatiTTe, 
c) Reli jqbil i ly. 

5 . Oral ccanmunication, 
a) Grammar. 
b) .abili"ty t o coinrsTSB e a s i l y , 
c) Refraining from i ra l^cr i :^ , cnrsin:^,, SEC 

«T.Dud ta l i , " " 
^, Personal i iy , 

a) F i i e i d l i n e s s , isramrSii, 
b) Sinceriigr, 
c) Helpfulness. 

7 . Integrii^^, 
a) Honesisr. 
b) Reliabil i igr , 
c) KoraHiiy. 

V. Cdnmittee work. 

Due t o the f a i l u r e of mm^ ramnata^^ t o gungiiixnn. sUfssoi^JS^ 
and the d e s i r a b i l i t y of s. gor^ comnatfeB ^saui^ irrnr? aciim":^ 3 s 
presented separately from t i e a rea of '̂ ẑgŝ arn.isHfl srzsijs"" •grn??r 
i s outlined e a r l i e r i n t h i s n m t , jF^l. IJh^Jisrs 3^fe zaiESjfei^Sfe 
use of committee î rork T^jich i s ssceI3snt p i^srsf i izm 5iir s2&2— 
t i v e committee pa r t i c i j s t iDn i n I s t e r l i f e , J2QS i s 325t an 
i tem for classroom teachiTTg. S a l i s r , .-commimae *ajii ppDBsSnrss 
should be a pa r t of t i e operatinrial PZTDZSSIETS I^" i a e 33J^in^B-
t i o n , Uew members irrill becnne acnusinisd m i i oie przsssnnrs 
as they -srork m t h camnn-ttses. 

A* How the FFA uses connslirs 
1, Use of standing CDranitls^ t o iironids l-iiifteTgBfî p 

i n major program a reas , 
2, Use staK3ing caranatrts^ t o proc35e l^a fe r^n j ) i t o 

major c h ^ t e r a c t i m t i ^ , 
3 , Use short-term coramittses "to aeo i s i^ ]3^ u s j n r n r 

minor job assignments of a. ^ n s r t i lurai inn, 
3 . Some pr inc ip les t o be f b H o s j ^ i n 7rr?ilnTp; onmniiTi^^ 

function ef fec t ive ly ; 
1 . Se lec t members m s e ^ , 
2 . l^otii^ a l l members of t h e i r T^gjTTTgntfili:^, 
3 . Secure acceptance ±rom s H cnmnn-tl^ merm.ars, 
4 . Define goals si^ spec i f io r^nrTn?nrnlitn?ff=;, 
5 . Recognize iraSiiTidusl s f f o r t . 
^ , Encourage i^r i t t sn r e p o r t s . 
7 . Have repor ts subnatlsd t o pa r sn t xgg^rm-Tffitjgn 

•with appropriate ac t ion , 
8. Recognize the contri.'bntion of oomnn±t^s s t 

meetings of the parent orgainjsstixai, 
9. Discharge coramitlses ig)on oangiletion i^" iS^^* ^ l o i ^ 
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fSS PLSJ SC10CI> IS I£&sJ3iJJC tMJ^ lESSlIS^EST 

Z Ir&Be Idebig, itltan Senior Irirh ScbDDl . 
- J^r^o^B Savage, Ed. 3)-, Ifeiinsisiigr sS" "̂ '̂ T'TnTi,?; 

Hiss Z locks at hsr calsidar and ^ascavsrs l ^ t t s s mniit im (Î MUfi 
Care i s schedsled to .begin in iSiree -sesis. ^ r ^ ^ ingh ĵ ŝ Prtfj!?,-?; a las^ 
of self-eorifidence -sil^ rs£^>^t to the goal^ she csn "help pipOs "̂ iUirSi?̂ ?̂  
Hiss X feels i^iat ^yt» ^le ne^s a iritasmi p i U to szanbat ^srfizrg Itŝ JfcaJ'-
She vaguely rei^s^sers a principis learned i n ts^ cf i s r ^ODMrsati w^^\ 
bad reference to -&& vsUvs of acceptiz^ a cMld's fssQiz^ s a i f̂ frlji'̂ 'iiia 
-^is cMld espiness these f^Hii^ constrgctlTelj* l.t Izs jurastii^ ii^m^ 
sfie realises l^iat lier osn f e e l i i ^ , of insesiaaly s s s nifTitaiiifc ik> sissa^ 
and ^press in desirsTile cbazziels. 

At a recast seetiz^, soe h^mi some edisatcss iapuiEad (tmsi^ismsES i i ^ 
valiffis darivBd f i^a a plsj school. Hiss X rswleus 1 ^ nofes :£2am -SMs 
paral m.th a b i t of sl^^ticisa. i'irst of a l l , a jilay fyg'hppi asiiu^Tils 
respoGsibililgr for jcnnig children assiss^d b[f 1 ^ M#i ^Sionl !silHiffiH?'tĴ ^ izi 
l2er sec<ssd a:^ IMrd f̂ear classes. Soae of l^r -giwigt̂ .tî  I s i s Isesn. «sâ > 
irresponsible in past sitsatiosis. Bid ^2£ dais 12) assiima -^is^ SSECSI gSrH 
could be re^Ksisible for hsr osn Job in -tbs total pi^^ism <s^ w^ .fnĝ maH 
activities? After a i l , t2» ca^es ghich did not iana out -ĝ '̂ 'n 
cons^^ed tgr the assatsnr (^oks* A g:»>d Job of pr-̂ gg'Tjig ^oasasa^ai. SSBBS S^ 
the sins in tl^se skirte "sam in the recent s l ^ s ^HHS. Bizt ^ ^ irssB t̂̂ oss 
fiooLd be an es t i re l j different natter i f a cMM. ssrs amrl> ssr 3 S 5 s i s ^ 
izproper goidance in 1 ^ p l ^ scl^ol. 

fees-agers sesa to need so ouch sig)ervi5itm -Qss^ Wss Z wn̂ ifHra IJSW 
-&i^ ct^ild gnide si^os^ e l ^ . Î om a H l^iat 1 ^ Issn saiS s^ssss. -Sis 
ispsrtance of g^neml i ya tioas, Mss X I s pszzl^d as to ism a -SsacSEr tssr 
hsr pi^dls vonld have t iae to fhiiik of aî jr s^ t ^ s e i n £ p̂ t̂F scSissil 
sitoation. 

i i i l l i t be 9ise for Hiss J to talte soae Titaanss :fc3r >gurn,t̂  ̂ i s r s a i 
try her f i r s t p l ^ school or sinp -&e ii^sa, alto^t^ssr? Wo ^rssS. siS^^s^ 
natter out of a tert nith o»:asixmal case sitaat^^ins and -sn^siss TRoiiS l e 
so aneh. easier! 

£ s s X decides to coggider t l s pi^siMIiisr ^ a plsgr sahaga. -Sio j&miî Dĵ ^ 
interesting activit ies for ber child cas^ msits. Ascnsi^zz^ iis> ^is ItslDIsiim 
l y I61(h*ed F e i g l ^ l̂ ixKJl, ^laj School in tag ?̂n»»tBg>̂ sg ̂ ^ p ^ , '*̂  f S j ^ 
school i s i2sed ss a t/vtcfriT ĝ dsviice^ banaiage, in l ios 'K^^ ^gt> ?*gî wĝ i} 
stndaxts learn faster about children, alx^nt psssosa l i^ ^s^kc^ssBs^ ssd 
abont gettiz^ along nith ol^^rs, than thŝ r do hf 1 ^ msrQas& tsS (sSi^ss 
dx^:iissian alozssl* 
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i s pnjfSrTMe iSsai to t s i s ssse tes^ssr^ j^-ag ^ amiS see Ms ^as csp^ ^ t & 

ssJi&'il. slnKit^ts w ^ s rs Jjssi^sii!^ "^^e ggaegss^ (oC ©sxipsi S(Mi!BS p IL^ slcsig 

tTiT.tHr'TKPe^ - ^ &k;t<^ ilfe -Usat - ^s | i ^ ^ sciscisOLy csuce i z i e d , i s accosted as 

Wist esse ^ ^ sxsS ^ses ia^^^^^ss 106239 Wsm is^sst IOSDS irgars. ifSBsn 

smsis tfgg^ ^ s i s r ^ H j a H s ^ ggraeyg® ^iist- g=Sr«gj t e l l s stoSaste, ^zssn 
hsMstes i ± s t ^»gi7>g i s ^ M ^ ssHssdl tcssgiMr, M s s ^ m i - ^ ijm asMs£E ii£ 
i^e pTfqr st:??ta3l i s as^t^ste ^r^sic^ -^ast s ^ zsaOy scc^ i r ^ -^as f e e l i i i ^ o f 

MTTgy a. ^ ^ s - j ^ ^ r CO49 gy^fflmigato M s glsss o f f^cmt Jiaiice sial t i e Joice 
Tffrrfe Gn t ^ tsisla a t ^ z s ^ s SLLSSS i ^a^ t® M M . B O J ^ ^iaes uezstge t o 
egfeg& l^e ssp OE^sze I t z^scises iSae SlsasTm Seiecit -Has slftteoDSS& 1 ^ 
stz&SQBits -B^E^m jmx feed -sssiM lae I!QE^I^ s s i t a M s f o r tiae ^eae^ssr to use. 

^ ^ ^ ' ^ f^EX W i l y ^ f̂ ¥7?i?ld Ise asssrs caggfial* l^miars "tte f a s ^ €i{S& Ise 

^__^ e« (H3e k m a t c e s i t s I s s ^ eleam - ^s talsle 2s Jazae i s s s i i ^ M s 

^^^^ (£• ^eO. %fM t i a ^ 3si^^ dfeil^resB Scgĝ p s t a l l gM3® tSa^ ace { ĵrizS l̂Big 
Jaii%« 

- e- S ^ "faj M s , "Tos i?2aci2sd fanr -Sue CTO Y ^ * ^ " ^ - Bsat 's f i a e . 
Tbgsl^e? 'S& cssL ' s ^ e 1]^ "yas s^gjiilltfsd Jmiiss im ]QD MBBS*'*' 

Sis££. ffa^Tgjw* i3i3dsrsts33d5 cgrtal??} primeiggjES o i& i i^ m O . tsssssfer t o 
^zjsiss rirT Iri grit IT Ifg^s, ITiiitî n eTailiisfffeiflsn cssE Ise s@^ ^.ffiwil urocsi "s&tX. Izs^ipQili^Sa 
Sssl. l i & si^issMssss -ws23^ ^sssamss^ irsadissg asiS <̂ °Br?nBg«n!«?̂  CSBL ^^B "SSS 

D^asLted i s a. i^ascrsl Isecaase ssi?srajL d a S L ^ o i liDo siears l esF claisse^ "Ssc 

<^y"#g &SSS "b^3i T v r r ^ f ^ i . 
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Oi^ spring morning a grot^ of five children -vbo were 'Egging become 
qidte interested in the worms t h ^ are finding. At tme place friiere they 
all ^jpear to be digging^ an unusually large worm comes to the surface. 
All the children are fascinated with the size of -Uie worm. Each one 
wishes to take the worm home viiih him. Select the statement or statements 
î iich you feel would be most suitable for the teacher to use. 

^^^^ a. Btplain to the children that around the stump is the worm»s home 
irfiere he lives. Therefore, it is best to let the worm stay there. 

^^_^^ b. Scold the children for spending tame digging in the dirt. 
c. Use their interest in worms the next day at story time. 
d. Destroy the worm in the presence of the children. 
e. Provide c^jportunities for the children to discoTTer and to observe 

insects of different kinds. 
f• Require the children to transfer to another type of activity since 

t h ^ disagree about the ownership of tiie worm. 

A teacher *s action will establish within the child an evaluation of 
his cwn seeing and believing. If the teacher contends that the worm should 
be allowed to live, she will influence the children more positively than 
if she were to scold them. 

Sizsan had read that Hie attention span of children is short. Opportunity 
is provl^d at play school for Susan to recognize that activities such as 
clay and marbled sand are well-liked and result in holding the attention of 
the children much longer than some other activities. Cne day Susan 
notices xhat iiie children are enjoying marbled s?ind for twenly minutesj 
azs>'yier tiisê  clay is enjoyed for twenty-five minutes. 

The grocery store i(fea provides another activity which helps Susan 
understand how happy children can be in their shifting play groips for some 
time. She is surprised ihat es^ty cartons^ boxes, and jtaper sacks from 
base can provide the materials for a grocery store. 

Susan finds -̂ lat she has fun and learns a great deal from observing 
the grocery store activiiy. As a result of her observations on three 
different d^rs, she gives the grocery store a high rating on most of the 
Itesss in the following check list: 

The actdviiy allows the children to have freedom of movement and 
ei^iression and is not definitely restricted to one type of movement. 
Excellent Average Needs Jiagprovement Comments 

Activi"^ provides opportunity for the child to broaden his environment . 
with a variety of things about him. 
Sxcellait Average Heeds Inprovement Comments 

the activiiy is one idiich bears repetition. 
Excellent Average Seeds Improvement Ctnnoents 

C^jportunily is given to verbally esqpress and convey his ideas and 
e3q)eriences to oidiers. 
Excellgit Average Heeds In^jrovement Comnents 



Activity provides (̂ )porttmitgr for the child to eaqpress needs and 
feelings. 
Excellent Average Seeds leproveaent CoaBsnts 

The activity provides for spc^ntaneity on the part of the 
individuals in Hie groi^. 
Excellent Average ^eeds la^rov^git Cpgaents 

The content of the actdvi'fy i s familiar in t ^ evezyday l i f e of the 
pre*school child. 
Excellent Average Heeds Xt^rovesent CoiEeiLts 

gye~opener for Paraits 

The entire homeaaking prograzs gains respect as a result of plsQr school. 
(^e laother said she never realized that hosse econoslcs -dBs much sore than 
cooking and sewing. Another parent^ as a result of vislt is^ iMe exhibit 
of toys at school, vas stiiaulated to sake sosas of t ^ sŝ se equixssent for 
her children at hooe* Soioe teachers have foimd tiae spent on infoiaal 
publicity i s a way of interpreting the breadth of the prograa to Urn 
community. Infoz^al cues to interest adolt classes can sten fron parents' 
contacts in play school* Hiss X fou2»i that s, frequent resark froa parsits 
Has that their children seeaed to etQoy eating a hearty l i s :^ after 
attending plŝ r school. Froa the groin> aeetii^ as^ inforsal ccmrersataiHi 
over coffeoj she reco^iized t ^ t t ^ child's am^etdte at tiie age of three 
and three and one-half Has a real problea to parents in the gro^p. ^iiat 
an excellent opportunity to schedule the f ilsi idiicb las been widely 
accepted hy educators^ "Food as Children See It," (General WHs Coe^aqy). 
Miss X already has the interest and basis for discussion at sn early 
meeting of her acbilt class in the fa l l . 

Adolescent Interests 

As hcHsecaklng teachers^ ve recognize that the child develi^aeat 
unit will fal l short of the needs i t can s ^ t i f advantage i s not takes 
of Ute adolescents* interest in children* 

After an analysis of adolescent characteristics^ the Hevada Course 
of Stud .̂ concludes that a loajor objective for 'Qae joiaas adolescent in 
junior high i s increasing ability to uiuiertake respcmsibility for bal̂ ^ 
sitting tasks. Far the older adolesc^its^ who feed that ti^y are dose 
to s^xriage and a home, a isajor obj^tive to be e^Siasised i s that of 
perfoming effectively wit^ youqg children* In the process of play 
schools^ both ages of adolescents inevitably learn to better uoderstand 
theiBselves through their growth in ur^rstanding yom^ children. 

Adolescent Needs 

Adolescents are groping to unt^rstand theggelves^ their om feelings 
and aspirations. The adolescent has certain needs î iicb will be is^^or-
tant for a teacher to recognize in evexy ̂ lase of her progran. Moch of 
the adolescent's striving occurs becai:»e she is interested in satisfyiz^ 



thsss needs. l3ie snvirozsBent of the school can prtrpii^ for each of t l^ 
f ollosring needs of the adolescent: 

a* The need for securily. 
b« The need to love aiKi be loved* 
c« The need for eogpanionsfaip* 
dm The need for ego satisfaction^ -Uiat is^ for a sense of warfh 

thro i^ acc(»!^lisliaent and l^iroii^ the x^gard of ot̂ €?rs« 
e* The need for variety. 

Voder adverse or ins^isitive coz^tlpns^ an adolescent can be dstsszed 
because of lack of understaxiding* 

CozKzeming the need for security^ the ^zvironneat cf the school msj ie 
too difficult for ihe adolescent because scholastic requirsassnts are 'i^^asd 
her ability^ the teacher i s sarcastic^ and disci pli Tie i s tc^ s tr ic t ai^ izi-
consistent* ¥ith respect to the need for love and coBi^aniosshlpj iSse 
school snvironnent mâ r picture unfriendly teachers and very f©issal c lass-
rocs situations* This tjFpe'of enviromaent in a play :̂b{K>l sltsiatit^ 
voiild inhibit learning of yonng children as s e l l as adsH^^^nts* Sse 
need for ego satisfaction coold not be iset in the ^^IHXSI i f t l^ scsrk i s 
too difficulty leadership positions are given to tszOy a fev, assd iise 
grading systea forbids stKcess to SOTIB. AS for tJ» B.&^ fcr.varig^s a 
classrocHs enviroi?:snt in i&ich ve find tmisssgii^tive tn.-^lshig ai^ s: csntasy 
activities se^a to discourage learning. 

Spot I d ^ t cm Young Children 

Throving the spot l ight cm young children i s &ie of the m^i% praeti-
c:al̂  profitaoOLe and st isulat i i^ ways to help adcQjesc^its i^et -ymr need 
of understaiK^ii^ htssan relationships* .Xet i t i s . very i^^^rtsat that SM 
interesting and satisfactory e3q>erience be provided idai^ is geared toBsrd 
aeeting HiB needs of young children* 

Heeds of Pre-school Child 

This paper wi l l not attespt to foUy l i s t aH t i^ pc^sible needs sf 
the pre-school child* The pertinent ones are listed* For a ful ler ref­
erence^ consult Ihe soaU book IMderstanding Ihe Xoung Casild l^ Jaaaes 
£(snses* ( I t should be in your libraiy^* 

Soise needs of the pre>school child iddch ma^ be satisfied i^ssm^ s. 
play school are as f ollcms: 

j(To develop a feeling of belonging 

«T6 develcsp habits of eating^ resting, dressing^ ai^ t o i l e t habits 
iihich r^>resent a sound foundation for furtiier gnxrth 

«To use his liwglnation and e3Q>r8ss his ideas, a^ds^ ai^ faelii^^s 
-Uirough rise of caterials 
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•sf o begin to solve his oim prohleios and to think independently 

«To learn to share 

*To learn to do vb&t is iopoirtant for grovp welfare 

Valoes Derived Fron Play 

Pupils smst be helped to realize that play is the media through 
iMch the child achieves physical^ raental^ social and emotional develo^ent* 
Sr. Eniest Groves has stated tJiat "children do not play because they are 
young; t h ^ are youziĝ  so -tiiey can play*" Charlotte Garrison once said 
that the child begins his stud^ and mastering of objects around him vhen 
veiy young* The value of these early childhood e:q>eriences depend largely 
^ o n the wisdom of adults in providing him with materials which stimulate 
desirable habits of thought^ feeling and action* 

Play is a time for eroerimenting, attempting to reproduce a world he 
can control and conquer* To the child^ p l ^ is a serious business* The 
child gains much -Qirough play. Play provides: 

-sikivelopsent of muscular co-ordination 

sppportunii^ for self-«e:qpressiott 

-^bilily to solve problems 

«E3bits of ca3ri2ig for materials^ for neatness and orderliness 

«B3bits for developing social adjustment^ leadership^ co-operation> 
self-control^ cox^ideration of others^ self -reliance^ resourceful* 
ness and independence 

«€^}ortunity for corredt concept of things* 

Toys are -Uie tools of play* Just as adults need the correct tools and 
materials^ the child needs ^ipropriate play materials for productive play* 

mSBS FCS SIKXfSSS 

Before trying to sell a play school to others^ some teachers learn 
-̂ le hard way that t h ^ must really believe in it themselves* This is a 
siE^le idea^ \mt it is is^iortant before e^^pecting others to identify with 
t^e project and to be enthusiastic 1 Host teachers enjoy the lift given 
to high school teaching when t h ^ include spring units in child care^ 
centering a2raund ibe play school* The tecn>-ager perks vp, and there is 
no time for spring fever when true-to*life eiqperiences wii^ children 
give sseaning to and reinforce what is presented thxx>ugh reading and 
discussion* 
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Personal Attitudes 

A teacher's attitude toward'children influences the success she can 
hope to achieve in the play school. The degree of success or satisfac­
tion the teacher has.d^iiived,from her.own past e:}q)erience with children 
will determine whether or not she has a genuine liking, for them. 

As young children are quite sensitive to the attitudes of people 
around them, it will not only he irajJortant that the teacher have a genuine 
liking for children^ but that the students have wholesome attitudes also* 
At an early date, the teacher should determine- how the high school students 
feel about young children. In order to obtain valuable iiaformation con-, 
cerning the attitudes of students, the- t6st, "Bringiiig Tip Children: An 
Inventory of Attitudes," by Reraners and Stedman is qiiite pertinent. 

Varieties in Past Experience 
•1. Willi 1 1 8 ^ — a — — » » • — — — . . > — — — — . — 

Although-past experi^we in-working with children will vary for indi-
vidualsL,. somê  teachers are able to utilisse knowledge derived from such 
experience in .planning a play school. l!he high school teacher may have 

Tiad. pleasant^e3q)e2'iences with children in college nursery schools, church 
nurseries ancV'or-sumner can^s. Married teachejrs can profit fTom-experienceij-
they-havB-witir-children-in their own-homes o 

Informaticn Conceming Students-

Soma-'iẑ formation concei*ning a grdi:^ of st i^nts enables thê  teachers 
ta-planHnorsulntelligently the nursery school schedule and provides oppoiw 
tunily for the teenager to have some degree of success in working with * 
small, childrenc-Furthermore, the teacher can "feel more secure as she 

'^recognizes or takes into account the assets of her students* A nusiber'or 
items^-on-a-personal data..sheet would be available as a result of the 

-ijeacher^s: having worked with students .in other aspects of homemakiag* 
Howefver, a summaiy and tabu3^tiottof information conceming the total 
1gr«:̂  would help the- teachsr have an over-all picture of what -Uie groi5>-is 

, . 1 1 k g » ^ • • • • . . • . . - • - • 

* * • • 

. TRie-hypothe*ical-Mias X'docidesi» take a look at^ the past^ experience 
-of her students with respect to pre-school' children. Students wiXl vary 
in terms of-their-past experience 4d.th young children. Different appor^ 
iamittifts will have been available in. individuals. 

Personal Dat£ ^h^.t*^ 

From-examining a fow persc«ial data sheets, hlds X finds that being 
able, to-hold the attention of children with interesting stories and musical 
activities has been a part of the past experience of several of her students^. 
Ofton-srbudents-have-Tegular-jobs i» community baby-sitting; these girls 
seem to have received a variety of experiences, while other students reveal 
that they have-had-only limited experience with yotmg iihildren for short 
portods-ofLJbiiae^ 
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In sxsssmB of tite peramal data slieet slie used wx-̂ i her students i s 
as f CLOJE^SSS 

^s - iBSsg- sisters? 

Fersmtal Bata Sheet 

Hmr ages? 

^w msi^ hso^sers? Tlitsir ages? 

Jrs tliere aj^^tl^sal ^issg e&iXdren l iving in your hosie? 

Ws,t s ^ dsHdr^a aze tb^? 

Jre t^ere josEig aei^ilxHp childrsz? 

I^ ^i£ Isss^ nieces and m^ îiess? 

Be jsm easi as^ mma^ l^ bal$:»sitti!^? 

^^5 jfsa wa'̂ >̂,t a. l:^2S!^cs< Simda^ School class? 

^^^ ^sn cas^d for children gftile the parents were a s ^ ? 

Bb j ; ^ I l l s to pls^ «ith children? 

Esf^ yg^lsstlv?d and dses^^ children? 

^nrB j ^ i direeted pla^ activity for chUdresi? 

I f so, i^a.t liss -^^ t^pe of acMviiy? 

Md 70m e îer teash f i n ^ r plan's to (^dldren? 

Md ]poî  etrsr read a stoiy to a p?e-5chool child? 

Stata -̂ se greatest protlea you hav« had in dealis^ with children? 

Jls a ressilt of s^saaarisiz^ the iisforBiaticm i^ia the personal data 
^ i ^ t s , "S^ t^^fe^r fijids ^s^feicular a s ^ t s revealed for different studentSt 
lis c a s ^ i^ss® ^lecififf proMa^ assd liirtltaldoBS sees! evident concerning 
©•̂ ssr s t s^s l s^ Mss X dbei^es to ^sUlise these resixlts -to advantage in 

Hgsl̂ ss sane <^ta ŝp &% reveals fe highly personal proHfiss, a stodsnt 
©ŝ EEltfê  caa B© giv^i an assi^aaKrfe to siasaariz^ information frem IMs 
^^et« Ih^Sj liOth t e thers and st^^^its hz^m ctoacxs. iof ortiatiou idLth 

'XCSi t S ' 3 S S ^ , 
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Good Mental Health 

According to Redl and Wattenberg, a person who has mental health is 
well-adjusted, mature, and normal. They further state that ccacplete ad-
justment is very rarej perfect adjustment is unknown* Most people seem 
to fall in between the two extremes» Yet, it is wise for a teacher to be 
aware of the conditions which foster good mental health. 

Miss X is interested in trying to meet botl-i the needs of young 
children and adolescents in the play schocl experience. If she and the 
high school students have learned to achieve, re&senably good mental health 
in their day«to*day relationships with others^ thev will have mora likeli­
hood of succeeding with the children. Th«>n̂  Miss I an. her students will 
be more able to give attention to the needc' of the children rather than 
to concentrate upon their own unmet needs! 

Recent Course Work 

Miss X realizes that the recent sunmer workshop which she attended 
at one of the state universities gives her a basis for feeling secure* 
Knowledge derived from her undergraduate courses in Child Development, 
plus a workshop on the graduate level, better enables Miss X to under­
stand and explain to her high school students ways of dealing with 
behavior situations^ 

Access to Available Materials 

Reso^irce materials can greatly enrich "Oie thinking of a teacher who 
wants to succeed in the play school ventureo In the following references, 
suggestions can be derived. Some of these recent materials iriiich Miss X 
asks for her libraxy before attempting to plan with her students are as 
follows: 

Books 

Landreth, Katherine, Education of the Young Childj New York, John \liXey 
& Sons, inc . , 19li9. 

Read, I-Catherine, The Nursery .School, Philadelphia, W. B. Saunders Co., 
1955« 

Pan5>hlets 

Earuch, Dorothy, How to Discipline Your Children. 
Source: Public Affairs Pamphlet 

22 East 38th Street ^ 
New York l6. Hew York 
Price 25^ 
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Bureau of i-latersal 9sd €hiM ^aiiS^ mBS Uss^ S t ; ^ m^B^am& s f B s ^ ^ 
|he Pre-Sehobl XsarSa 3S^?, 
Source: Health £dasâ 32m Sersise 

Pc. 0 . Boat ^ ^ ^ 

Briee £0^ 

gr Hays gnd ^ig itg> ^% ISastu Colina^ Tessa, _^ 
Sources Standard FohlistilTig ^ka^ss^ 

Price 50(5 

ExtensioB Saryiee 3a Jgribcal'tage and Boae Snnm»fKE?>9 ^lar it^Tv\f^ asai 3gs 
Hoaegr* Circular 1^3 lour -ISiO^ JSB ISsst Six IJTaErss Ssg f̂lnffiglaan 

0 v̂  for Youâ  Caoldi^a and ^sazg Wor ;?<ym7T̂  C?trfgthga st ^itrWt îggg) 
'̂  ll&etings» ~ 

Sources Snirersi^ sf Hlj-nnis^ 
College of .^risiiltsrs 
Sxtensian Ser^dse 
Brbssa, Ull-nnlf^ 
Q2IS ct^ ^ ^ch ^ll'ffl;?!^ ^s» ^ ifeê ffhgTB 

Grosszaan̂  J« S» SIMSL Lwihanj E« ^m^ Sw? 'TSrĤ drgn 33â »»»1??rrp 1 ^ 

Source: Science B^eaa^ Assfffiiat^ 
5? West 3rsnd Amm» 
Chlt̂ igo ^^ T!11?in1s 
ftpiceSC^ 

ilac^ony Janet, Jlnggr i^a^s :^r Mifctle :^nas» . 
Source: duzrch Selu^ Sz^ss 

o 

lasgdon, :&racey: Hwy to Ghowse >̂{;ys snd f;trp}gl7gn 3fegd lEggs, 
Source: American Ts^ 3nstd.iiaztie 

ZOO Fift3i Avenue 
Hew York 10, Ues Tcii 
Free in quas^ts^ -

Michigan Inter-Bepaoiasental 3ts£f mi l^SMrmL azid ^ u ^ ^ B^g^gg^ia^ 
Sources Geẑ >srs Presets C n̂̂ azif 

Freemont, yinM^m 
Free 

Hatisnal Safely Council̂  Xtm̂  j e :gi X̂ ter̂ ^ and ISr^w '^rmrsm 
Safety ^ueational Bata ^ ^ t ^ 

Ho* h - TcB̂  and IQj^ ^Hijmwftt 
Ho. 29 - Play J i ^ s 

Play Schools Associatiisi, lac«^ a » to: 
Source: Plasr S c ^ d tespclatign, Jnc» 

XIS %st S?& S t m ^ 

Price 1$# 

S^m^WsSsm 

i 
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•̂ Sg îSwSgg = .nr-1 ^fip^c ^i>i{ih-.^;r?yt-

"Il3>S£S£.:^^y ::ti* 2fâ  STIR: 
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Better Thsn. Cure 

ScBse pGints that hsve been sia^^tsd frsm. a^erSsim^d 

ms^ secis^ 1 ^ f cillcnriz^g pcdnters i M ^ l ^ p t̂@ ^^^M t̂ -iiî Msg 

-^Frcvide a coa^fjf.gently placed l i s t i i ^ ^ ' ESSSSB ^ i^s& ^M^sian. sauSi 
addresses azai teIepii(H3e mzisei^. 

•xGhed̂  cozsstantly on 5^?thers* Tgaereabofs^ i s ^ s ^ ^ sn sz 
to eiicoiira^ a s o t ^ r to t e l l jon 1^ s ^ s ^ ^ s ^ %t> te s s ^ :£zTsm 
hoffie idiile tiie child i s at smmo, Al.sg s e s s s iirft̂ '̂nff'̂ .a'gn s s Hs) 
isiis^e tlie nother eaa be reac^d^ 

lEn^ 

f̂Save sn astarei^s C2f daily absenteeism. 

^f^iconrage x^zents to -î epsiiSQe of 1 ^ lihTld^s ^?sifftge m ^ 3sss3zis« 

^f^Te si2^^sti^3S for t^^ cMXdrsn^s B ^ ^ at pi^r szSs^^ 

•xSifiiasl^ Itie -Talis of treating i a tlie s t r i c t ^ ^ t£ vtmnPiiarsis 
cMl.drgi^s ^rsc?nal isfoi'imfcuaa at schz^ sr T&gstaJTicl -sm. iHsn? 
behsTlor* 

-xGiTe pareiits sose help m t b respect 1^ -nwrHTis and %lrî l,̂ 1f̂ (r?̂ (m ^ 
cinldren-s oLdiiing. In. cos p l ^ sc&oc3.̂  t^s ^ i i ^ ?^zs s s nooiSi 
a l i ^ in shape and color l i^t oas child ITOTS gngit:hg»y <EgQ2id̂ s •?f)T̂ff=sq 
hass« Isctber i7i< .̂dent -mas qnite irivid i&en t s s l^M^ iisgr ssr^ansS 
a l l the 9s^ hcsae because be l o s t Ms is^« 

^^£9e oizt of s i ^ t tbc^e p l ^ isateriaLs ifhit^ idliL ns^ aas n^sd mziilL 
a later tiiae. In csie play si&ooi^ tbe pcssB j H ^ pfĉ rjiod ^̂ 'mf̂ Ĵi'-
beesme a free-for-all confusion beeaise t i£ze i s s so mss&L "^ (d&» 

-sSrovide lalseled ta^ppoiary stosrage for eac^i cHl.d*s ̂ saH^ms^ 

-s^i^ha^^e to the passxts timt c^ildrsn 3iisst so^ CQiae i s jp?^ ssmigi}, 
witb cdlds^ fevers, or disease ^p^ t̂cms* 

-J^ecore knoided^ of sdiodl l l a b l l i l y i3i ^sse ^ agsi^ferrt (sr Jkiji^^ 
to a dii ld. 

•xELan to alternate pls^ sd^xsl s^sitsss isltb clriBS •»̂ '̂un?ngR s s 
adeq̂ :Qte edocaticasLl -yalns i s gniT̂ ftd by students ^ i ^ i . s s tSe 
pLeassre gaJTiBd by tiie #?1ld2^n. 

Other problsss irHl arise ^ i c b m H bsi^ to be gltagrsd suaui'iDkg 
to i^e indjTidnal sitsatiisi* Ho one ansissr covers a l l -^s^^sESm 1 ^ 
indl^idiml prt^sss i3ist be ^et ^ ISisy ocssr* 
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SStSES Sop ̂ y^ f^^-\'V^ s£ 0333s?6SI 

Asss •Qigmg. "to f!i3fc y^grsi X*̂  i s Iss^ nast̂ '-to -Issiris "ioo wi<ig sa 3gs 

gee feed s i & 2 g l q j ss^os^ iso d i £ f i £ ^ t M tocms csS sip^rwisieB? i^isa 
^TfTdras ^ jisiag ss tro s ^ ^^ae-^aif jsars a ie Iffsslfgfr^. iiE -Use gsois^. 

t a l^s j;î u;iH.4ggj? .csf 2 plas^ sf^sdig i i e teasiaer i s ssot m^ sfegeapMng to 
giigBff *&£ 239211 ^Tfld m i sis® tiS asstst) -̂ Sas a!igOLgaeea5& niio i s as^ssdi^ 

*firinlfffS fsiM"^ gsta??ligi'ffg|.-"il ay'Lû igr eif to i led 
i n -^g 8 3 2 ^ gags gf p L ^ s d ^ l « ^ae„-iiesdiery 
£2F SGTMSZQ Zns. pszsits '^ss^ "l^s *^^'B<^ Issss eslaiSiEi^3sd l?lflHffiEnr cculft^ 

BBjF occur 
^ siBcisldl f ind SS&: 

BS^nsissL "bs^g^sk 

aŝ î KS 1 ^ I^SSHJIA »C sets i^s^x? -c^ I3D& ptsgr izi&eEQsts 

!2r Qj? IX^^ SSQCi 

Scpzce QC 

gcg^(f be 

>f!s lOaa £(sr secorizis dsIMns^ -ailL seed to be 
2SB£ ffxffilgf^esl to stsi^ss^m 

Traj-̂ tiBjagLALLsB ^ ^al^^cp ••IffBg ^^ '̂?fflft*̂ '-'̂ '̂ M*̂  asa^ zs^slre '̂ se 
ctBiJA êsa to ssS fScMant s^sssola ISstei^^ "Use 

i s i t &i f^jss% 2 id 
1 ^ tise 1 ^ 1 ' ^ or 
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S&ae of -Qie f(lowing suggestions are adapted from '&e buLletJji 
Sslnng Care of a Pre-School Child puKLished l^ the National Saf ciy Council 
and are very iE|)ortontf 

iilb zu>t plan to take care of a child if you have a cold^ or know 
that yoa have been exposed ta a contagious disease. A teacher in 
charge of a play school should be responsible for the high school 
students and herself in the observance of the above rules 

'î }iscourage planning of field trips for children attending play­
school. There is usually enou^ of interest which can be provided 
wltMn Hie bounds of school itself. 

«C(aitrol danger spots in and around play school. The teacher and her 
students will need to determine the safe areas in which children may 
play. 

«Be sure that refrigerators are within your sight when little children 
are present. Be definitely sure that the lock cannot be manipulated 
try children. 

«FaQr attention to ^OB child when he is near a stove^ hot water beater^ 
electric cord^ sewing machine^ windows^ or stairs* 

^void any use of balloons at p l ^ school. Children have been known 
to suck a balloon dova their windpipe. 

•xCbeck sand in the sandbo3C and have it strained periodically for 
glass or ot^er hazardous materials. 

•xSee to It that homs^ bubble blowers^ etc.^ are si^ng enou^ to 
prevent the user's sucking parts of it into his throat. 

•sCheck freqf£^itly to see t^t crayons and paint brushes are not 
being held in l^e mouth. In case of a f all^ serious mouth or 
t̂ iroat injuries could result, or part of the object mig^t be 
swaUowed. 

«Be sure t^t blocks and toys are not within the passage areas of 
Hie Toomo 

^Sequire 1 ^ children to wear rubber-soled sneakers, if the floor 
covering of the room is such that wax is used or there is axiy danger 
of falling. 

t̂Save available short blunt-edged scissors if the activity of cutting 
is to be provided. 

^^ave children help you pick up t<^, suBh as blocks, after they have 
l^en Jisedy \ihen toys are left on stairs, floors, or sidewalk, it 
is possible for others to stumble over them. 
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JUS. 

^Be aware of Ihe danger invol'ved in a moving ssing* the sapewlsism 
of children in a swing pins -Uk»se aorir^ in tl» direction of a 
XQoving suing i s a heayy re^ionsifailll^ requiring constant attention* 

•sfCheck outside play eqni^aent, soch as hoses <m idiich cMldren say 
he clifflbing* Flay eqni^^it should he dzy he^ose vet pieces are 
often slippezy* : . - - -_ 

^Sterilize bobble pipes vith proper disinfectant i f they are to be 
used for bloEiing bî Obbles* 

«&Oir nhat first aid s i l l i e s are available and id^re t h ^ axe located* 

^(BAVB 3Gme Imovlee^e as to hasf to tzeat a aliglit burzi, scratch, or 

-KAlir̂ ys r^aove pins, isatches, sedicises, ai^ cleaning agents fson 
the child's reach* 

«B3spect grounds daUy for bottles, sa i l s , and oihese haxMful 
rus-ty xaetals* 

-iSestrict pushing and roug^i-and-tisbls p l ^ , iddch i s unnece^^iy* 

*JQa&p chil^r^n asaaiy from strai^e dogs and eats* Do not allov 
childrsi to play in aẑ eas idiere liiere are vild squirrels* 

(̂Check a l l the locks on doors* Be sure that I t i s mst pcssIMe for 
children to lock thesselves in tlie baliooos or aqy of the rocss 
where play school i s being held* 

-̂ Children idio seea to be shoving the first signs of a cold should 
not be lef t vith the geov^m 

!£he bulletin. You're ^ Charges a part of t i» Va^rmsit Safely Couocil 
packet, asks the question, "ilhat safely rsdndez^ sate aost frequently 
needed ty children?" See this bflletm for -Uie ansvers* 

The Administrator and the Play School 

£m:ourage the si^erintendent to participate in naklng si^gestifis^ 
regarding policies of c(»»bBting a play school* la addition to h^inin^ 
with a policy coz^eming id^ r̂sical safely, adsinistrators in the local 
school need to understai^ the educational goals of a play school, bo^etazy 
z^eds, plans for space and equipasit, aethod of selecting children, and 
the place of the play school in the total yearly prc^rai* 

Prior to a play school -venture, l e t your siserintendrat help 
evaluate the policy regarding safely and react to l i ^ e suggestiiais: 

a» Parents idio wish to send their children should have "Uieir faaily 
physician sign a health r^ord sheet prior to attendance at 
play school* 
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b* F^ents' should sign a s l ip ssgrisg 1^^^ ^ l̂ot hold His scSsooL 
or teachers l iable in case of an accident, ' 

C9 Services of the school norse shonLd be i^de ggailalble for tlae 
informal inspecticm of 1 ^ children each da;f• 

Hiscuss your p3.ans for dealing idth parents mth ^ts^3r ^aanistrs-' 
tor. Foiled his suggestions^ because he i s accepted l3j i ^ ^smamm^ ss -S^ 
aoidnistratore lloreover^ once he has approved jasr ^^ss, he ±s ?es|»s&-> 
sible for siapporting these plans in every way pt^sihle. 

Ccsisider the so^estions of psx^its* Often a teacl^r fii^ls 
visiting the hosse of ea<& <mld eztresiely helpfnl* Easisver, in cUaer 
instances^ the teacdier tnsy ask each parent to ccsae fcr a ecssSeresissQ % f̂csre 
a child i s accepted as a lae^ber of the groi^* At the tiiBS of the comfez^ 
^ice^ a perscmal infonaatiicgi sheet i s f i l l ed cut. 

HiiTsezy School Infozsnticn S^set 

Hams of Farents 

Street Address • * » • • • • . • • • • • • •felepi^zas. 

Haae of Child • • • • • • • • • • • * . • .ISate of Mrth. 

Child's s isters and brothers 

Bases and ages* • • • • • • • . . » • . • • • • • • • • • • • • • 

Does Woft^asr irork outside of hcae? i f so^ dsrisg l i m ^ hmsis? 

wMsmoim'WE mi2 

I f the FaiBily Lining comrse indndbs a unit OD (SuLd Gare, and i f 
the FLs^ School i s a traditional part of the unit^ the te^ri^xs m&aBs to 
spend l i t t l e t ins on an. interest ^proach* Tixs yoong teadaer, or iSse 
teacher nita i s canteziailating -Us play s(diodL as part taf liie CSsHd C^ze 
VEXt for the f l?s t tia% isay be hesitant* HoirsveT, i f she zecaU^ -the 
fact ^ e so -f̂ eH knoss that "addest^nts are grojpfiî  t o la^ez^tasd -y^^* 
selves^ -their oim feeling and aspiratioos^" ihs child de^elciiBssit unit 
wcizld fa l l short of the nee^^ i t can. laeet i f adwaaiage i s i^at t a ^ s o£ 
ti^ adolescents' interest in childre& Ijy laeans of a play ^:IH)QL» 

fhitmng the spot l i^xt tm young childrrai i s oee of the saost jsscti^ 
cal^ profitable and stiisnlating -nays to help ^klescents is^t -Hieir seed 
of nr^rstanding hnsan relati<mships* 

PreliTnTriary Stei^ 

»^ringing I^ Childiren," foia A, 1^ Bem^rs 33d St^ssza, i s i ^ p f ^ 
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to tte teacher and' interestix^ to the class nenibers* After having COBH 
pleted the in7entoiy, each pi^il scores her -oim test and deternines her 
08& percentile* This score which tel ls how she Ci»ipares with others of 
her own sex. and age arouses interest and seirves as an incentive for 
further stud^* 

A hvOletin board display of "Hay-School Activities** i s al l that i s 
needed to arouse interest in having a play school as part of the Child 
Care nnit« 

l&iderstanding the adolescents* intex^st in children^ we recognize 
w!^ h i ^ school students sre in|>atient to set np Hie play school* The 
teacher knows iSse type and smawiit of stuc^, understanding^ and pipil 
pr^aration that oust px^e& the play school period* Therefore, before 
h^Snning a play school, the teacher must' help students recognize the 
ne»i cf a basic understanding of child guidance principles so that a 
hapi7 ea^terience BS^ be provided for the children and a worthuhile, 
edocational esqserience for the class* 

Ifeat Students Ifast Ifaderstand 
. - - • I 

A Irief outline of the requisites in setting VE^ the play school may | 
be an aid in helpii^ the class sienbeis understand the need for careful 
planning, the aaount of work that is involved, and the need for an under­
standing of the child guidance principles, i^ch means reading and stuc(sr 
on -Qieir part* 

As previously discussed, there are certain is^wrtant natters to 
clear with tto administration, such ass 

X* Available space 

2* Insurance in case of accident 

3* X!ransportation of children 

lu Securing certain basic equipment 

5* In. esergenc^es securing- cooperation of other teachers if necessary 
to release students trtm another class 

6* Securing peredssion for a student to be excused fr(xa ass^nblies 
<inring t^e plsy school tine 

Class B̂ sibeirs should realize the need for cagnittee work as well 
as assignments* l&e class will undoubtedly have to be reminded that the 
first quesMon t h ^ aust answer when contacting the faculty and other 
studentsis"llhat are the objectives of a play school?** 

This tein^ in the matter of available books az^ paiphlets for the 
imit* A suitable bitidiogr^q^ of books and pai)!iphlets needs to be in 
readiness* Tb& class needs to know where the material is, iihether in the 
school llbraiy or the classroom* 



•19-

Over-.all Objectives 

From class study and discussion, pvspil jjiterest, and unit goals, the 
following over-all objectives for the play school would evolve: 

It To better understand how growth and learning take place in 
young children. 

- To achieve this objective the class would realize that another 
objective would be; 

2o To provide a good environment for children in the play school* 

3» To help students realize why children behave as they do;, to 
learn to see things from a child »s point of view, and thereby 
guide children more dntelligentlya 

To attain these objectives requires stu(fy on the part of both the 
teacher and her students* The point of view of the authors is that bo-tti 
the teacher and her students can work together to dstermine some of the 
principles of child guidance from films,, filmstrips, and pamphlets • 

COMMON DENOMINATORS 

The material presented in this section deals with what is called a 
"norm" or average^ Some understanding of the characteristic reaction of 
children who will attend play school should be helpful. What can we 
expect of chU'dren at certain ages? 

What the Experts Say 

According to Franks*, How *£ Hel|> Your Child in School, "growth 
charts are general guides only; they are statements about averages, not 
about individuals«" The common denominators, if used wisely, can be of 
value to parents and teachers of a play school* It is helpful to know 
that certain behaviors are characteristic of a particular stage of growth. 
If we know what to expect, we may plan the environment or set the stage 
for children to exercise their growing powers, as well as guide unde­
sirable behavior into constructive channels. At the same time, parents 
will become more willing to accept a certain range of behaviors on the 
part of the cJiild* 

» 

. rr. James ityvms speaks of the sequence in the- growth process in this 
wayj "A child must be a complete and utter C2f>̂ italist when he is first 
developing a sense of property—•'Mine, mine,, mine'—or there are no 
grounds to nourish sharing at a later, stages . e^ "Messing and dirt and 
goo and goosh when you are small are the basis for accepting cleanliness 
later•" Certain behaviors which are annoying are often necessary for him 
to really grow as he normally should* 



Tbs f̂ % t i a t -^sare are î idi-ffidssal differences in the tlise at which 
e^;^ cMM a?3:l.'?e5 at a ^rticoLar s t a ^ in the grsir& sequence i s most 
J]̂ £̂?tâ %» ^if&asis i s beii^ pissed issi the right vhich each child should 
hssB to Mss mi& a ^irfeicuias' stage* MthoBgU e¥e£y child wil l go through 
^ g ^ «sf ^ ^ s tag^ , the issm^ for arri^pisg at a particular "taming point" 
mO. ¥ssy a^^ca l̂H^ to 1 ^ rate a ^ pattern of growth of individual chi l-
^t&^ ^searefore, 32^ assie-^ f on tfe& | » r t of parents may be due to their 
l^£k of ^^^i^^e coiseemiiig' tMs rasg@* 

fbs ia^^srtsiice of tise "Ck̂ simi B !̂osdKator'* needs to be recognized; 
tss^tSTs -^^re t^^s t^ bs ^^^ele^^^ an u&^^erstandisg -^lat each child i s 
a m^s^is Imlgig^al î ^Dse o«n indirldiial characteristics must be respected 

A I s ^ c ^ goal 3sl^^ be ^to lasm. ^hat can be espected of the 2-3 
SBd f̂ GQŜ ĵ ir did child*" Fts^ils ossi be goided to work out various pro-
geirrris l^wMcte ^se age characteristics of i^ oosssfm denominator for 
sasl^ ase l^i^l i s aiscertaiisd* 

M^sr a discission of filiss and filmstrips, and after stud ĵring books 
sod i^^Elsts , izi€ilvlds£als or ccHisoitte^ should prepare written reports 
czi t l ^ c!srssteristics of each age level* !Oiese reports isust be caref uUy 
r^s^ an^ aissl^^s^ 1^ ^hs teacher* 

icn iss^^tast gesseralisation i s t ^ t a mature behavior exists at anQT 
stsge €sf oeieli^ssent* Jn oreler to arrive at this geoeralizaldon, an 
^gs^itfal reqQir@!ss& on 1 ^ partt of the learner i s sc îe basic understanding 
cf -^^ B£te^l.t^ i i^ca tors . throix,)^ t ^ i se of a filmstrip available 
fs^s^ ̂ sg^aaF^Ol test filsss, ^CMl.d Care and Guidance", idiich shows the 
gscstlE ^cs^sS, -^e teael^r enable students to get a clear view of the 
mesial l^B^sisgs igoch are %pical for a given age and the order in which 
'^^' OĜ ŝs** Mt^* ^ie filssstrip i s shoim, there i s a review of the major 
igrlzglpl^ csf can&iniEi^ of €S3;velĉ »i!̂ it ss^ grcsth se<mence« !£he filmstrip 
i s ff^'^ga a^isL to the class and at definite intervals the teacher stops 
tiae fOsssts^ sod gives ^^irfismUgr for -^le class members to suggest 
pn^sl€5@ ^a^^ 3£^ nsgffrftllg' arise f̂ rcai a lartlcaLar stagq of developnent* 

4.t '^sis t i ^ s*^^^!^ b^in to iMi& in terms of how t h ^ believe 
certain pc^bliLsis îgaŝ d be solved on ^le CHsis of former situatloz^* This 
^^i i^s i^i lE^ l^£d to ^sse differ^ice of (pinion aaiong students* Near 
^ae s ^ of t!^ €L |£^ perlf^ -̂ Ee tes^sher l i s t s probl^sis on the board and 
s^^^S^ts ssallaMe r^soiiirce materHLs as a means of guidance in the so-
Ijs&ic^ sf -^^^ probi.^^* "She plans to iise 1 ^ problesss for-later l e s -
^ u s isi osTEils^sss^ ^ the uisit* 

lî «ter Ise F̂ IHTR 

^ ^ iple^dng of the filsis, ^Sze ferrlble ITWos and -Uie ITrusting Threes," 
a ^ B^ss Fnss^rati2g Fours and ^le Fa^rinalaz^ Fives," wil l also help in 
?ii?flfft?stag>g'a?̂  iSsat to esiect frc^ eâ sh age loveGI.* 
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Three»Year Old 
m»mtm^t^mm mum m^mmmmmmm^mm 

Language—One of the child's achievements about thi§ time" is his 
ability to use language effectively and to be responsive to verbal guidance• 
Since maturity of the nerve centers which govern inhibition has taken 
place, the child does not get lost between opposite extremes as he formerly 
'did and'can make ̂  clioice. Certain words like suiprise, giiess who, etc., 
are attractive to him. Many children respond well to whispering when 
there is a grpi?) pressure situation. At this age,. the child seems to be 
able to solve* his problems more successfully than earlier. 

Routines—Routines are enjoyed and fairly well acceptea by most three-
year-old children. It is interesting to see the child at this age do 
many things he-does not particularly like to do if he is given a reason, 
along with the fun of participating in a game and some adult help. Patience 
is needed in helping the child develop Independence as he participates in 
certain routines, such as d.4ssing himself, ^ince th^. child has-advanced 
so mrxxh in language development, he frequently has difficulty combining 
dressing and talking. " therefore, he may wish to pause and finish his 
stoiy before he completes an activity. 

In regard to toilet habits, the three-year-old seldcan has daytime 
"accidents." Usually he makes known his desire to go to the bathroom by 
action or speech. The three-year-old can wash arid diy his hands without 
help. In dressing himself, he can usually assume some responsibiliiyo 

» 

Schedules—In adapting to the schedule at play school, the child 
seldom e3q)eriences difficulty in making transitions from one activity to 
another, provided the one guiding him does not pressure him and waiTi 
him of the need for changing activity. A schedule needs to be flexible 
for a child of this age. 

' • 

Activities—The -child at this age. needs some time for "free" play 
when he can exercise some choice in terms of what he would like to do. 
In activities, such as drawing with crayon, building with blocks, dressing 
dolls, looking at pictures, and working a peg board, the child tends to 
keep himself occupied without too much.^sipervision on the part of the 
adult. .-Of course, the stage must.be set to stimulate the interest; of 
children in these kinds of activities. 

Children at this age like to take part in grouj> activities, such as 
simple games and music. They like acting out or "let*.5 pretend" "activitieso 

Sociability—By. this time, the child seems to be arriving at a 
frien^tly and sharing "ve" stage. 

• 

Although sharing or taking turns may be difficult for some children, 
it is accepted ly most children of this age when 'uey have had adequate 
past experiences. At this age, one sees a glimpse of jcooperative play. 
Yet mâ jr children engage in and enjoy parallel play, which is often quit« 
helpful when tensions seem to be evident. 

http://must.be
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TSxcee and One-Half—Growing Paj-ns 

Ibe parent and teacher of plagr SS&DCI ĥi°gi-n ito s ^ ^ssSt^ ^ 
the deli^tfiQ. stage of egnlliliTdTBB -ghitih isas jJRiSSut act - ^ n ^ ^i^as. 
!I!he degx^e of dis-egsililiriisn insnlf^slBd %- tn^rsg^sal BtTTpTtTgn sk> ^ £ 2 
tine m H vaiy* 

^agaag&—Children lisgp- Iwgin ts> ^tutUir -mhsn 31c jajieylTms ?rî rff 2^ 
stuttering have been isridsnt* 

]tonti!ies—If parents and ttaRttiSfTS uniszsitssi ^Ss& "irrf^nMivl^ sa^ 
incoordination charactense i ^ c^l'?! a t IMs iffTĴ nfi, ^Oss^ ssn 
the lvalue of patience and can laore idBfil^ giaab sroxgaz^s* 

SchediiLe and JUsJaTily—^aie chal^rsn a t jSssf sĝ Tvtg. (tSisn 
better to a planned actini-^^ s i s^ s s sosro ĥritiffl-rrg tsr -TftuniTlyg san^ ^ 
start the ^orly morning pl*gr tin©» X îstsids acilA® aaotnr 3 2 ^ inai.<gr̂  ^sszs-
ful si5>ervisi,on as laotor izi-ooDirdizstaon 3 ^ I s ssS^Et , 3 ® gtn^-^ w^ 
show a tendenq^ to stanble^ f a l l , xs* ^sr ^s^^^Sm 

Sociabilil^—!I3ie child î ao uss^ l e unr^rtson ĝnd 23srac32rs .fhrr̂ iiE "^3;^ 
period, laay ds^criidisate agaiTgrt ol̂ ffir ctslglign ssd ^ s s mss^s^ ^agf-
laands* SometiiQes he i ^ o r i s to Mttiz^ aziS piiriln^ sz!^ ^^^BQ^^ SS^SSZSS 
of behayior* 

Four-Year Old 

Langiaage-̂ sSt thS^ tiae^ i?hg g^i^^ B̂garnKS 1^^ gurlzns ?iSg»JSt ^ ^ 
enviroisi^nt and f:rei5aent2^ asfe '»̂ id?y* snd "Snjir". fe a?=ggmnfe "gyyOL %D 
verbal direction* Sometimss^ s s he IsxtSS^ u^s laaggTS^j i s is^ n o ^ 
to excln^ certain children Ĵ rxas ^ s £Z^QB?* ÎrniifaTgft :as s e r a s s s ^ ^ ^ 
the talkative^ M-weiy foiiP-y^a><Q^ "s2is is^ « n ^ ^ 3s iarl^TnEb n̂ -*jnp"%ff?>g 
and have diffienl1«^ di?>tiT|gfn?M7g Iseisssssn :^ct 3 ^ ^sss^m 

Rontiigs—the f oxir-year*old a n g a ^ 331 gD»l,l;mĝ  maxs saas&S^ -^BH 
he did at 1 ^ age of i^sree* A sertain fos^xidr-^snzi^ IjBiavl-nr mn^ -agcui-
in conx^ction mth toileting. TJvsr^ta^^ adsd^ grnr̂ ggrrffs ^ "aggdm? 32i 
connection irith -fcis part of the yggtnT^» M. -Sios a ^ ^ s i s sm ^e 
daytime "accidsn^^* Bsst children s@ 38i£ %o ^ %D -^SB "̂̂ vranim ^mmm 
and vithont help* 

The child of foiir 3̂ 2̂75 has asSi^si?^ xisre j7iilffry*-ncigTigB 331 -:di?ffsfiig 
himself. In certaJTi instazs:es, he 211̂  ̂ aegd ihelp :saM <wTft5wwy" .T̂ iT'f̂ '-nt̂Tpur 
close-fittin^ clotSss cncTshrffi l.nees. 

^ 

Schedale— !̂I!he child needs more ^SSSS^QO^ p̂rurm?̂  
shows iiî sroveaî nt as he ez^gss i n ^r^u^ 3Ctt^^^» l&s s&^^skB ^mcm^ 
s t i l l p3n>vlde for altsziaating i^rS^^ of 3Srta.is ssd (^I^FS ^^^ ass^aae 
he has a higft motor dri^^ IIDI7« 



' • I H H B m ^ ^ S i V ^ ^ ^ H B 8U.U imPJjlllJMMilJ mm^mm^m^t^ sm^^^i^ 1 

g=?-;sna TrrrT^T asT " s r i ^ jggse L S S ^ 

Ifnn trrrBsrr r^ j^g^rr jaaws -S '- is"^, .JtHi. 

S s ^ s S S ^ - ^ ^ 2 2 z n 3 r : ^ : : i f ^ ^ r s = : 
:̂ 3s: :t\tiT\- it?==; ,:'tl-T'-^r..i; '̂̂ -^j;^;' miPrS^^mfS&f :^riv« ^T'S. 

s?g,'e^r^^^^'^^»^-pn^ 

"^Tt :s^' r- .js-rr is^ m^r^ rv^t^ sg?r 

=7?î j?wfi;'''i!7r"3a5gis^»{{ îi:'.'ri-f-. I ^ ^ 

•??g~i'^=TT^rft^,T*f*mr 

5&€^sr I31S—sSEC^sSa^isasiTSs:^ 

^ 5 ~ . s m n i 2 : 
^ S g C S S U S f f W I - ''!:̂ -''>?fTr= '̂̂ 5g?a58 

fan. I. «.IT; 
*q^ <r^i. '**^^;3g 

^m-zsm rr̂ :7r fr.-'s?^ isax^-^gs: '̂ î {pg?^g 
- i ^ - ^ ^' ^; r^tlJT.-gSse^t- "tasi 'I •III 1 • • ! . W| . I T S ? ^ 

I 
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'11 • \ •* —^ ^ p p M g g "^Z,. 'Jff^^iTP'rHE Q i r B s 

-^^HWigSfiaS: 

• ^ S E I S C S 

ssssr^ 

^S£^^^:rs2^:^^z£=i3=:ia£E 

- :3^e^^E:£ ' ' : ^E3S3^^ '••^.^^;2r^""*-'S 3^ '̂'̂ "*̂ **̂  o ^ U i & ^ s ^ 
^uun" i - j j g - rgg i 

Tflgy^«yT?f?^--»:r»l,»L«-^^^^^MJ!<-^jL^gy .I'siUii ^•rggrgr/Tfgwg "if̂  IXiii 1 awr^ g i rtligigw^ n g ^ 

;-r.rn; ^=ta: .^^mjMi.;.^^ fn7y> g^H^TtTrwr-

i ^ w » ^ 

s i i ^ r ^ l i s : ^̂ î yjiafcr a'^mg- "^frh^^ as '^^glX 



H 
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ladiTidTal Dlffereoe^ 

rnftigjiiliig student oT t i s ŝus't 'tlsii clal^reB lag^ zmt̂  sxni^ 1B £zt3& 
(Sffexrait kinds of backgroizids^ iHxt sQss iacfs arrn^^ a^jmfi^zssft fwiMF-Hiii 
izi aehtfnriflg '9arlQ!2S d* >>3iess c^ leami'ng sa;f s s a ^ s iSsssm, 'la B̂szk ssse izs-
tftfltggifeZy ^ t h -y^ children* One cliilt^ i^io cim^ :&:̂ m! s. i^m\7jm\\7is 
family^ i s ^ f i^l "̂ ŝ̂  s^ssre snd Issre sszieslsz&^sd ie^s ŝsHJ îg (£̂  ssaiszv 
^ip« .!2iieFefc?ej nfngi he c c s ^ to i^ajsslaDaly i^ns -^s^s^s^^ a^srmM 
WB^ hsve l i t t l e di£ficiiLI^ i^rtisjpati-ns I s -^^ ^fssos^ss ^ ^szms^ 
taking tsrss, or giTisg is> to anotl^r c n i l ^ "Shpr^s, £ ciiaM ^^ID I s s 
been reared l a an s^ms^sBsee of csnplste fir^Ssm 3s^ nn^ i s s s a:^ sssz^ssss 
of social valiss^ siac2i as ^iari^« Therefoz^j I t :2s ^aios !v?<i"?iHy».ii 
-tiiat he h^iam^ the la^ he do^» 

Smrfeinnal GTjpate 

Finally^ in ahssace of as^ scissstific ^ ! 
hEUssst on Hog to IfaTidle XoiaD^ters are -^lose iSiisih IES 

BO Î TS -
flan for * ̂ jy °̂ ' Liar̂  "H «&« ̂ f«y 'cMlii?es 
to feel that t h ^ h e l s ^ to the 
groi^* ^ c h shotild ha^e a cl^ose 
Is he a leader i s ,^ie haiad i f hs '' 
•Bi^ies. 

Look at the child's l i f e as a -ghole 
to find the. rea^m for. izntesiyalale 
hehsTior s id ^ y to eHaiiate the 
caos^* 

.¥oi^ on. l i s :̂ 3gapliaus and iSsal -§s» 

Ifelp t ^ cMld feel-tlsat he eas db 
soBie -^xings veil*' ^ 

Let 1 ^ child knoK -^st jon liJse 
ku!^ even t^ng^ yon ^gl-iir»» i d ^ t ' . 
he i s doing* 

Save hfn ^svslss & 
of hiaself.' 

B5B 7^^g!*'^j^^»*j 

Say »^ dcai^t l i f e 3̂ aa aJ jcm atSs 
ot̂ Tgr efnldraa." 

HsTs asore than (s^ of the ssre 
pdai2lar and aoch ised t c ^ . 28* 
TTiBiifaer '&at d^3ica:te tcgrs siis* 
p l i iy sltizatixniSa 

niggTfflwy 

Let childrsi hs^B a ehanos -^ «x» 
p^riiBesxt and enjcy t l ^ prepress as 
t^e^ enga^ in creatine activity • 

Bsstit the child s^se f^reed^i of 
choice in joining a grosp ^actlTi'lT' 
as long as he does sot distszl^ the 
larger groim« 

asks cTTiltfj " " ^ s t @^ :̂ f̂ :cii os&iiig?" 

do* 



mrmmmmmammammmmmmmamm^immk 

••^S-» 

Be rrnf-T Sfefe '^faiss 

1 ^ ^ jDs r hi=??f?s c fx t l ^ sfcffgf^^si 

' ^ O T»3g^ "î jfcgS gjiaifjl H BBIUr^fe,^ 

Ml f f l r a d^oii?g I T i t i s r e a l l y 
p^siESje xfflT ISe c M l c t o saisrgisg 

tk^-'lng s. c^Tli i car ̂ u ^ ^ 2^ - Ise* 

e?!̂ r̂Fsiiy f¥=f^-tyn l i a i t s a e ^ ^ ^ l i l ^ 

BRiOTffff ffgjig.gg' oscsQss 'Has g n ^ i ^ d i s * 

Iksr i te ggSdMtogEfe lEf - ^ ^ qpsl i fpf o f 

tPinjWuggyt ©BDBISJGJSS £ E € @ Q Q & BBT 2l^S^S£Q6 

(5 Sigftgcsg^ *r-»iaal,fis 

%!CurBg fissired. asfeicp ^ ^^gyiblsal. 

jg^fg i i r ^ ^ f gyfT^ dus^ t ^ s^i^pg^ 

l i l s t o be 'Ss ^ s s t s a ^ ccme t o 
J^aiis^s M r t f a ^ ^ p s r t y , * 

Sagp* •jjHBiigi.i^tgly^ <^^g^*t ^ t i i s t s ' 
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Bo This 

Suggest to'diildren-desirable social 
techniqtes to izse^ -e*g»j Die cBUd 
seess to vant -to join -Uie grotQ> \mt 
seeds belp in making a cosstroctive 
^jproach* 

Channel the child's Clergy and 
interest.- "Here's sosse-Qiing yon 
aigfit l ike to do.° 

Differentiate betiieen "indoor" and 
"outdoor" voices tsT setting an 
exas^le* 

Help children vant to Isam-nefr. 
t^hings because -Qie process of leaz&<>. 
ing i s fan axKi interesting* Hev 
textures -in foods can be ^celtingj 
e.g«, i^ finger foods at juice t i s e 
are crisp and easy to handle* 

Let child s^^roach a new activity 
throt^ watching, feeling Scoe secnr-
l l y and wishing to particulate before 
he tr ies i t , e»g«, children often 
l ike to observe the finger paint or 
cl«^ being aade before they iave 
qoportunilT' to- use It* '^ f i rs t 
^^roach to paint at least for 
awMle la^ be nith jnst a poke with 
one l i t t l e finger* 

Be willing to observe children and 
l e t His^ proceed in their own way 
as long as t h ^ are playing safely* 

Try to see iizings froe the childts 
point of view* 

&eat -Uie perstsiallly of l i t t l e 
children with the saiae respect that 
would be given an adult* 

Hesiezab̂ r -Uiat a b u ^ child tends to 
be a hsjpy child* 

Hot only acc^)t a child's feelings, 
but also help Mm ecsqpress thsa so 
-Use <fesirable feelings can take ibe 
place of n^ative ones* 

KotThis 
- • ** . 

Allow children to fail to be in­
cluded and accepted Igr others* 

Punish him for inability to wait 
his torn* 

Threaten.the child 1^ ridicule, 
sarcasm or shame* 

7sd rewards like stars to briJbe 
them into better- eating habits* 

Eave child feel he must immediately 
participate* 

Hover over Hie children; interf ere; 
try to do something idien help is 
not really needed* 

Espect children to act as minlattge 
adults* 

Shame or ridicule a child into 
prescribed behavior* 

Provide one activity at a time only* 

Fail to provide opportunity for bin 
to express negative feelings in a 
constructive way* 



HHI wm^m 

-28. 

Do IMs 

Set the stage for ctmstroctive plsy, 
so -Uiat participation i s possible 
and attractive for children. 

Bespect and appreciate differer-^es 
in perf onsance aisong individoal 
children* 

Give child qjportunity for re-
sponsibilitsr* 

Be willing to s ^ e adjnstaaents in 
the schedule to xseet iisaediate 
interests* 

"SG^ *hils 

Mske i t difficult for bia to parti­
cipate h^ bavi3^ to i£se carelesslT' 
sised easfii. and f i l l e r paints^ in -
adeqis.te materials • 

EDCoura^ ecs^setition ssosg Uss 
children or r^;pect oiily those chlld-
ren iits> ezcel in certain says* 

Bo a l l efS!3slicated Jols for the <Siild« 

Have too dpflnite a sche&ile* 

Direct child toward anoi^r 
activilQr i f he i^ insetting the groî >* 

Enter - sitiiation i&ere qnarreL i s 
hreiiing and help children to sett le 
difficiilties i^^oselves* 

Bemeober ]̂ >ar promise iiiat the child 
vho needs a scarce it^n y j l l have a 
•tvm, see- to i t that he does have a 
twcn very soon* 

Att@2;>t t*̂  show vithout punishix^ or 
scolding^ that blocks^ for exas^le^ 
are for building^ not for throning^ 
except in special cases. 

Assist children in putting their 
things away, e .g . , "!fe need to put 
our hlocks aaay, becaiise ve v i l l 
soon be goii^ homel" 

Assiire the child of acceptance and 
2^roval idiether he i s a success or 
failure. 

Bespect the personall-^ of each child* 

Cany out routines ^thout evident 
fuss, Cfsaaands, or tense preparation* 

Scold hiM f cr being isjcooperaldve* 

Decide for t i s cMldren i^sat siiiHsId 
be dene* 

jOlov -each child to look out for 
Misself* 

Soreaten tiie children b r a i s e tbej 
are izsorrectlj usii^ -^le blocks* 

Ci^sasd -&» cbildrsi to take awer 
-Use task* 

^Ksosrage an aisss^Siere of cczsieti-
tion and being f i r s t anr îg children* 

Tozm ism l3aM.% of labplliffg b^iavior 
ss gcK>d or bad az^ usixsg tiiese tesiss* 

J^e ccsmss^ and essect sudden a4jus1>-
sffint to Z3517 a c t i v i ^ . 
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Eo This 

Avoid using pressure in iniarodaci^ 
cixildren to neŝ  esperie!K:e5. I f one 
child does iH2ft ^ant to Joik the groiQ> 
1^ 2537 P^7 qidetly aMay f!rt^ i t . 

Eave patience; cMldr^i cake ssusy 
sdstakes «hen thej are. tXTii^ to . 
leam. 

Sot S i is 

Make an i s s s* aSasu^ tiae ^ i l ld 
refuses to Join tiae'gnaip. 

Slaise cMldrsa : ^ r ^ a t i i ^ ssistalDSS 

Frequent padi^sa&st i s lasiise^ iise^ 
it.caotionsly. 

B&Besber that -tiie e^^erience p l ^ 
school gives cai) only h^ sm^^r^ntazy 
to l^e at hcs3e._ 

Hesesber i t i s easier to prevent 
problsBS rather than tzy to cure 
-those idiich i^ve occurred, 

H^ieeiber -Qiat the child learns 
throQ^ enjays&He activitsr. 

Gi ^ <^portuni1y for children to • 
esqpress l ^ i r feelings* 

C3ffer a snbstitate vhen a sqoahble 
begins to brev over use of a tqy. 
For examle, 'Can't ve f i i ^ a special 
tcy for Janie?" 

Set a^ stage and plan arrang^aents 
so -y^t the child enjoys being iiith 
others* 

Realize i ^ t sasgr dif f ici i lt ies' 
children get into are a part of 
groBing i5>. 

Eealize l ^ t children need positive 
help^ SQCh as getmrine praise. 

Help children want to take respcmsi-
h l l i l y bgr Taking certain klxads of 
activity fon. For exazple/ sake a 
gaae of helping thoa pick i]p.bloc]s» 

Believe panlslagaat can lsn?e 
Pl^i^ite effect of raiag^* 

•Try to-place tos ssaela -rgsswns?.M.11 
for a teŝ f̂raẑ r ffipBirlgaee. 

Fail to set the stage for ccssstras-
t ive actisilgr (acbqaate aasace for 
btLock hmlding, eicr.) 

AHog -dissati sfayticB to be the 
ress i t of a e t i v i ^ . 

^?7e'behaidnr probHass as a ressdt 
of bot^;^ 1̂ 3 feelings* 

Bxp^t diaput^ to be ^st^ied 
according to adalt staa^rds. 

l§iJce sparine sn ZSSQB in I t se l f . 

Scold and be csrtsss 
diff icult iK arise. 

ĵ?y^ certain 

Be critical, and se% iapossritgy 
h i ^ standards. 

C^lleT\ge his.ahiLilgr-



lllliDJIII I I I J I W P — ^ ^ .. ^ ^ ^ I l l l l l l II M ^ i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ' ' ' — 

-30-

Egpl-gjag Pringiples or Generalizations 

pKiause of the enorsious infozmation which is axrailable^ generalizations 
snist he eTolved. No one individual can retain more than soioe selected I 
generalizations -3:at Bight be expected to apply to most situations* To ^ 
test the validity of SL generalization^ it must meet specific criteria: 

must be dearly stated 
mast be true 
msst be significant enou^ to influence l^havior 
iszst SBpi^ in most situations 

Hie teacher is faced nith the question of how to teach principles or | 
generalizations. This can best be accoinplished by means of the problem- ' 
solving Bse-̂ iod. Case situations from filmstrips^ fllmSj and books can be 
pre^axted and piQ>ils encouraged to discuss their ideas of desirable solutions 
to ^le probl^i. Pros these solutions^ a general statement can usually be 
fggaiulated^ The test of whether it is a generalization is to try fdiether 
it smiles to two or three oiher, but similar situations. 

After student acceptance has been achieved^ the teacher should arrange 
that periodically these gei^ralizations can be applied in new situations, 
Ĉ ily t^iro!]^ ihe three stqps of problem solving can priiv:iples or 
geasral i zations beccsse working knowledge for each student. 

Generalizaldons to Support Selected Objectives 

tttB following material presents oxily scHse of the generalizations to 
dsvelap His selected objectives. 

Objective 
1. To better understand haa growth and learning take place in young 

children. 

G^ierali^tions 
a. A related aizsosphere is condtscive to learning in a play school. 
b. Young children leam by exainple^ Imitation and esq^eris^ntation. 
c. Tt& attention span of young children is short; however certain 

kindb of activity encourage a longer playtime. 
d« T Q ^ can be made to encourage learning if thqy have the following 

characteristics: safety, sturdiness, suitability for age, interests, 
and abilities; stimulating to active participation on the part of 
the child. 

e. Each individual faces particular needs as he grows and matures. 
f• Sickle stories about familiar things help a young child to better 

understand his world and the people in it. 
g. A child learns 1Jn:x}u^ having a variety of play materials: for 

large muscular develojasent, for sensory, ejqperience, for developing 
his issagination, for engaging in dramatic play, for stimulating 
interests. 

h« Srowth and development follow an orderly sequence. 
1. Sach child has his own individual rate cf learning. 
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Objective 
2. To provide a good enviroiinent for children in the play school. 

• 

Generalizations 
a. Children should not be interriBJted in their play as long as they 

are achieving some degree of success and not interferring with others* 
b. Children like to engage in different types of play according to 

their particular stage of development. 
c. Young children frequently engage in parallel play, 
d# Shifting play groups are characteristic of the pre-school child, 
e* A good schedule provides for alternating periods of active and 

quiet play. 
f • Dramatic play will take place both inside and outdoors if appropriate 

materials and climate are provided, 
g. Dramatic play fosters good mental health hy providing opportunity for 

a child to express his feelings^ protest against certain conditions^ 
and better understand adult roles, 

h. Acceptance of children ty both teacher and students is the first 
requisite in setting the stage for constructive play. 

Objective 
3. To help students reali25e wl^ children behave as they do, to learn to 

see things from a child's point of view, and thereby guide children 
more intelligently. 

Generalizations 
a. There is always a reason why a child behaves as he does. 
b. The same behavior may result from causes which are entirely different. 
c. The same cause may produce behaviors which are entirely different. 
d. Most children are sensitive to the feelings of people in their 

environment. 
e. Children often appear stubborn and negative in an atmosphere of 

hurry and pressure. 
f. Bad feelings need to be expressed before a child can be expected 

to have good feelings. 
g» Children need to express their feelings but they also need guidance 

in directing their feelings into constructive channels. 
h. In order to help a child, it is most desirable to deal with causes 

rather than external ^yuptoms. 
i. Each stage of growth has particular characteristics. 

Case Situation 

Objective: To better understand how growth and learning take place 
in young children. 

Generalizations: Young children learn by exainple, imitation and exper­
imentation. A child learns through having a variety 
of play materials: for large muscular develoixnentj for 
sensory experience^ for developing his imagination; 
for engaging in dramatic play; for stimulating interests.r 
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^^m i s i^is^iiig at Use laddsr bar« fal ls to tits groiŝ î  and gets a 
s l iest scrat^ &k hds ksaee. I t lias takBn Jolm longer t h ^ "Uie other 
clsilds^Ei to feel at ^£S8 sm ^m lasffer l»r* ^Lect the procedure which 
J3^ ^disk I t lioisld lie vise for -^ss teacher to follov* Place an X to the 
lefl^ of ^!e i^tatssest or statesssts which joa ĉ «̂̂ e* 

1« Ssc-le am ^gr» '̂Tbat's c i ^ t | vi^ joa coi»^" 33 be ê SBd&es "̂ he scratch 
xssd asSes fsr a'bQSKiaid like his nether i^es at hsme, say ^\ ^t*s ri^t^ 
we Qo ! ^ ^ s^sa sier&iolate asad. ̂  tsusdageS*' , 

2, Sagr* " l̂eaa—^4 ladi^r feari® " ^ will play sozaeshere ^e.*» 
3« If he eries^ t e l l hiss to ~ s ^ ezyizig* ^ ^ he asks for̂  a bandagê  

i@9[sre his ra^B^^ asf̂  scold hiia for being careless* 
h» Ssow tĴ m hcsr to hcSd on asid ssing his feet so "Qiat he will not be as 

l ikely to fJsH xasxt tiiae. ^ t h a. l i t t l e he^^ enable hiia to e^gierience 
sscce^. . " 

^S» Be ^arapt wl& ifSm. iddle placi?^ the bandage. Also ^end tin^ t.alk1ng 
abê it hsss texxiMe this acddsnt sdg^ hate been. 

Ŝ̂ O êtlYê  !^ h e ^ stodszts realize id^ ^lildren beha'v̂  as they dô  to 
leaz^ to see tlti?igs finai a child*s point of view^ and 
tiserel:^ goids children more intelligently. . - . -

Sfs^salisstissas; Bad feelisigs need 'to be esqtressed. before a child can 
be exacted, to hâ re gaud feellns^. 
CSiildiren need to e]qB2!esf̂  their feelings bat they also 
z^ed'goidance.in directisg their fpellngs into 
c^^sstnoctive ehassiels. 

A fisld t s i ^ t o ^ e s^i^boxing Tarn had te&a. planned for a "seek and the 
chOdrai easae to saltflcl with the ixEtention of going* T^oreseen circonstances 

per whi^ tise teaisgygr had no coo&rol prevasted t l^ groq^ from going to the 
Ĉ se c^ld saa9d Sssmeth, idio had saoy i^^esssres. at lune^ was orach aore 

^stsEZ^ed -ysas SE^ttase else caocemir^ tfee change ^ ^aos. FoUowing the 
lasis^ be hit -̂ ae teacher ioA started torsssating -Uie ehildrenl Place an X 
in ^le csiî 3s2i ^ ^le l e f t of tho^ seatenees i^tich you feel would be helr^nl 
to tlae teacher in ?amll?ys this sitistiim. 

1. pse teacher^ after taking Sesnetî  to her 1^^ said "It looks as though 
^ 3 are f<^2isg seas. It*s a l l ri^it to feel ae^n* I know you sre 
a i^y w i ^ me beeaase I told you we eonldn^ t go to the fam today« I 
Inoar hsw yon feel^^ 

2. ^ss tĝ .̂ tffr said, ''Let's play nicely tod^p—yoa didn<t really want to 
go to -̂ se f^rss." 

3. fl» teacher has tlss Jazsi-̂ ir go to ^se ^secial stora^ rocs early in the 
sssrsHliiS and Ising a sisrprise ^lich i s a gro^ of car seats for bouncing 
n^ica'^ae diiliiarsi hâ ne not used for.a Icsog tuie* 

h» '^3s tea^aer ^dd to Ssisseth, ~ ̂ ou are a nai^ty boy because you hit 
-gae tpscffigr ai^ bo^sred a part of the gro^. 

$. lS3e trcseP̂ CT' coiststasted ^xe play si-toaidc î with blocks in order - l̂at 
^ s s e ^ m^^ l^l^.izlth tso children with id^st he liked and got along 
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EQUIPMENT FOR P U T SCHOOL 

If kindergarten tables and chairs are available from within the systea 
oi;- from a near-ly church school, one big problem of equipment is taken care 
of. If such equipment is not available, the boxes, orange crates, beiaehes 
made from boards or children's chairs broight by class members, may he the 
answer. 

Booklets of play school equipment may be of help in getting assistance 
from the industrial department in making some simple equipment. After 
several years of conductir^ a play school, several suitable pieces migiht 
be collected. 

From the compilied list of equipment the class must decide i^at is ess­
ential equipment and what are some of the articles and equipment that will 
mke the play school more interesting and contribute to the greater 
development of the children: 

Needed Squipment 

Basic Furnishings: 
Toilets equipped with step arrangement for children^ 
Two to six tables. 
Twelve chairs. 
Boxes for storage toys. 
Two wash basins or washing facilities in or near the room. 
Rag rugs for resting, or placing heads on table for resting. 

Play materials: 
Easel painting paper, newsprint 18" x 21^", wrapping pap@?, or 
back side rolls of old wall paper. 
Easel and paint—red, yellow, and blue. 
Shelf paper and finger paint. 
Aprons or smocks which girls can make out of dadc^'s old shirt 
or plastic. 
Paint brushes. 
Old pie tins, spoons, and sifters to be used in play with isarbled 
dand and in dramatic play. 
Dress v^ clothes—hats, shoes, purses, etc. 
^oks and scrapbooks. 
Blunt scissors. 
Colored chalk. 
Sand or salt. 
Clay, 
Tl^e© dolls. 
Colored construction paper. 

I Paste. 
I 
I For outside uses 
I ^^Jooden sawhorses and kegs. 
i Boards and packing cases for playhouses, boats, and cars. 
I Hollow blocks (5i" X 11" X 11") for furniture or seats on trains. 
I St̂ piej!ienta:y toys to enrich block play; cigar box trains. 
I Old car steering wheel mounted on a wooden block. 



Wedgies a i^ stas^aittsrs—sinase^ i^ss&s^sxs am w;B^ssn 

large" stasai-Uffrs and ^si:^ ' s l ^ le^^s SB̂ sŝ ĥsd 
ProvisiJon far -satsr pB^^- lsz^ tn^ sa^ fliffi^i^ i s ^ 
Boimciiig: « :̂̂ 3aral3S <3i£sh as cQS :^3* ^^£t 

Be ResQgrgef QI 

Ifith siich a variety of s i^^tSxiss I ^ gg t̂ltnawnl J s r t s ^ ^̂ Ss;̂  ^ ^ ^ ^ 
- ^ f ItJatlve and cx^eatlTe al^ll.^- cf is^ssr^ ^sis^ sisSisr ®mi I s ^ ^ I ^ ^ p ^ 
A' class raqdrooent sil^xt hn -&&% -ean^ 3^3nl:£r sszi^tziSis:^ ^ : ^ ^ ? sn ̂ E^SE^ ^ 
eqid^^^it or vork i2i a ecDsn^tt^ to ^Z^SSTS SIS^ l a :33i QI^ES^ ^ s^s^ ^ ^ ^ 
of aetlTity* 

Seeiadag ^e«3ed Saxdiaaent 

fSsit t e the local Jtaak 3rgrd 

f t ^ t a ^ t i r e s sake ftxcellent ss i^ ^ s s ^ ass ^imfsm gg3^gs^3a^% '3^ 

children, f^ sr ISsree chH^r^n sssi ^^sssrtsi ms osss. 
V 

OHd lamsT t s s ^ -slth a Isak ss:^ jabs>is t:^ îSS ^ x ^ 31^ ^^ -ssŝ S S ^ 
draaatic pX^^ 'iilsesa iiiats2s3s "ghsR s^3i:a3i^ isii& s a 3 ^ ^^ss^ WJSS^^ 
ezsell«[it opportiasitgr Xor eliildren ISD s^s^si israias s^iss ^ mss^^& 
play* Siaxsh aetlTi%- can Iast.:fsr 3s Icpg ^ Sŷ aisV-̂ ^̂ ce •sSssa^m ^^^ 
-̂ 26 ssBse cMldrec |^3rtic5|a.ti2]g.' I s :^z£t, 1^=5 ss^^M^ ^ m^ ginpatar 
that -^o sels o£" s îsh -RsteTial" ̂  S^SL^I^^S^^ I'csr ^ # & JZET isisss ̂ aŜ Bszsssb 

3ld car sest^ ps%v:i& e s ^ r ^ ^ g ^ 3S asnlSi^ J;isg»l3^ aoai. ̂ ifaagSa^ 
^he ebildrss i n H Ulse to t & ^ Ibsssss 'isms^s^ ms^ ^ H . €EE#;^ ^^1^2^ 
*»f oll«» the Isa^r,® 

the irheel -id.S3)eed a sl^^- ^ 32^l^s l s ^ « tOî .SssM' 2:QS^ ̂ aa:̂ ii' g ^ s 
csQ be welded on the wl^i^k ttsr ^&m ^ ^ t ^ J ^ ^ - ^ ^ '^2s^ s ^ ^ i ^ % '^ae 
attached to a hcx^ a ii?^dh tsp sn Iss astS ̂  -^^ ^M% ^ H ^ssncl a^Etss^ 
cuts tram tlie end of 1 ^ ^af t» ^ citlS ^ ^ ^ ^ s * ;^^ ^ ^ ssms^ i^lisz^ -sC 
i?ood can be nailed to t ^ ^ 1 ^ ^sc f^sr ix^g;^^^ ^m^ t^ssis agj;® .^ss^^i^^ 
ts^ a l l the work see^d ^ ss i^ i^os s i s g ^ '^^« M^ ̂ ^32^ ^gr A!5.^ai^ 
^ s e ^ s can Iss imi^ t^ $JeO@« 

Visit the local i5ai33t s^a^ 

Brc^B lots of leiSJl^E^? ^m 1^ sse^. ±-sr ^ ^ s l 3 5 ^ ^ ^ ^ ssS © ^ s s a ^ 

do sot plan 1^ s©-st^g^« ^ ^ « ^ J 3 3 ^ ^ I s s ^ ^ s s S ^ ^ s S s s ^ -^s* 5 ^ ^ 
cuttizig asd past i^o 

*.&s» 

glass csstaSi^rs ^ ^ a ^ o 1^ s^^s^sS :^SP s t s s ^ p a^ : ^ 3 ^ ^ ^532^% s:^22. 
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~ ^ m t3:^:s!sms3^ s ^ Ix^f^^ :sss^i 

£S5KB 2 ^ r : ' ^ ^a22= : ^ ^Ei^irfe S S E ^ 2SSL-JSSI " i ^ ^ ^ 3 

1 ^ 2 : 

^ S S T ' ^ ^ ^ P S ^ 

(gisgs: St- s c ^ ; s i s s ^ s'Saigge 'Sfffsi^^ ssss.'zssi 

a^^jil' I/^Jfg 

TSuiiffM't ^sggfsj. a&.i.iigsî  

rTirHi«»Jf j-^y.-'^-t^TttTtljy-

JS^fiil' 



:sra^KS: 

^=T5^i.-'-'njg;r|y?¥'' 

J^ESSEinLSS^S^ 

r^Wrf ttf^.-». ffgrtwt- ng.t..HH»» 

•rig : ^ s ^ ^ -T̂ rt̂ '"̂  B, ^'•fi?5-^ 

2 ^ : ^ ^ ^ : ^ : ^ ^ 

Aiit̂ Tiarj :s^:«Zi^ t ^ s Ssms^ gg- csEmJilii^ 
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EsassDLLa of Sclaedialg 

Sisrse JiJspsctiQn 

Brink 
F r ^ is ioar play 
Rest—rea^ for Insc i 
Lunch i^zi^d 
Story tplliTy; or 
H :̂or<fe or 
IfosJg or 
ISJTie 
gaiv or oafcc^or p l ^ 
Brink aisd lal^srois 
Ready to go lusse 
Class msibers p^t room 

in to oirt^r -

AaS. 
SsliD 

B:^^BtW 

10s20-2D3^ 

PJE. 

1^@ 

IdliS-lsH^ 

:^SS.3:3© 

Presar;iidoa of B«gi 

Ths a r r s s g ^ ^ i t of t l ^ a c t i T l ^ cest^rs sf 1 ^ p ^ ^ serros^ msslt ^ 
gLTen. some coTssl^satlpn before a r t i^ l^s lEgin i ^ STT£VB» J& agagb ^ ^ 3 & 
en 1 ^ c&alk board or sn a l a x ^ s^ieet of packer is^ Ise is2s^ml» 1^ s s 
adjoinixig foods or clotMng laboratory i s a:sai22Si£, 222^ asLi-yiJ^ 
csnters s s ^ be pirovlded* 

: ^ the r ^ s l s r ^ a i l y LiTiug af©am i s 1» be l a s i s f s z s ^ -ŜSWD a. ]pl?^ 
scEioG .̂̂  consideration sost be giT^i I s "Wss clssriTig 2^;^ 33̂  t s s IT^BMST 
class roos f smLtore. 

A. wsry i^)oriant experJBige for io^e s l s s s TBtanbBgs i s ^si "ssss^ (gait 3. 
^ a s s s^i^dsle of st^s^nt oi!ser¥aiiion azid partieiTffl ^t^tm. -^dsr SSBJSES;-
encs iTxIii several s e r i o u s of pil^y school^ ± t ^ 5 been cisoss^s:^ ilHaii-
-&e play school sessism i s isore enjq^bls asd ISCETS pz^i^its^ila iss -Sts 
stmfsit i f she p a r t i c i p a t e for f i f l y iroirnt^ as « E 3 1 a s Dlaaar̂ ^ds ^ar 
i ^ S3SSSS period of inms. 

^sticiimtiiJS-Oteersatian Scbediale 

CHass l i b e r s sre schsdiii^ fo r x^r t is i^ lo^m ssB. ob^srsiaSism 
fefore the pl?^ school s t a r ^ . I f t2s i s are f a r ab^sncsss s r s r 3 s M » 
cliS2s^s^ the class scl^d&le shoiild cjork out m o i s ĝH7i?rfaga.ĝ yi7i|̂ - lefm 
asGC^rs 5«2st imdsrstai^ 13^ imrk involiped i s ^acih Jife a s ^sit iffi). lEs© 
g i r l s HQ2±: a t a l l Jobs so as to ister-caaz^e a t 12e s M 2:2* iiae î f%-
ninots period tar to r ^ l a c e t^s o!^ lifeo i s a l sen t . A ajiiataj.^ c:£ <ĝi?H»«f«; 
far each job i s •gox̂ Bd out aisi placed 00 "Sie bsHslaai lioaz'dg -aSus 
^ r ^ i i ^ as refereiBses 
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lasgs 

1̂ <̂  r t ^ i s t z : ^ "̂jggg sa JsBs^rlas^ ^sliw She msst talfeffi g o l l ^ Sssse "ti^s 

fffriij*; l a s t Te^imSss W^^T^ I m t a iH '^li»'g* aefn^pfffs Isanne ftsgai i i zs tnacts i tew 

•:^2s^6s® 

^tleiaildyase ^^aeft 

il @ff 1(g»s S a e ' ji c u r l ' s S a e 

QsHs aC Ci&^STiess 

tlfî ^b*̂  q̂ 'w*:̂ *̂ *̂̂ '̂ ^̂ '̂  pessisdSs l i a i ^ seed gist^aonse Jsi loov "So elsesve vBoi. v£a'& 
ia^ l o c k £2r» ^ e c^sss^isr ^fS^r^mans ise s^i&sd am a, 2ms ^saJr so j^ry i s csi 
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Observation Begord Sheet 

Since high school students need lOQCh help in interpreting their 
observations ss veil as in preparing for their participation duties, play 
school shooLd laeet evexy other d ^ or only tvo days a week. 

The teacher needs to be present at all times, first to be of ̂ sis-
tance in probl^ns pertaining to the children and secondly to observe and 
sake recordings of student observation and participation* 

Observation Hecord 

G«ieral Ijistroctions 

HbB chief object of your observation is to give you a greater knoifl-
edge azid better understanding of little children* lou can best gain this 
bfy (1) renal nJT^ in the background, giving no indication of amusement. 
Baking no ccssnent, and starting no conversation iiith the children or Tfith 
oliiers; (2) locating your chair so.youaz^ not in the va^ of the children, 
azKi not hiding aziiy of 1 ^ playthings; (3) not disturbing their activil^r 
Igr either your comng or going* 

A* USsat does the child do? 

!• E9V was^ different activities does he engage in during the period 
observed? 

2* Bsm Itmg does he engage in each activlly? 
3* D o ^ he play contente-Qy and satisfactorily vith others? 
km Dees he play contentedly by hiaself ? 
5« With vb£fsi does he plsQr? 
6« What toys does he use? 
7r B o ^ he isdtate scHoeone else, or do others imitate hija? 
8* Is he ̂ ithusiastic in his pl^? 
9» ^^ssa he changes frca one play to another, what reason do you see 

for ^3& change? 
1D» iSiat appear to be his favorite activities? 

F» Ito idiat extent cm Hm child help hinself ? 

1* What personal cane is he able to give himself? 
2» What persmial care l̂ iat he should give himself is done for hia? 
3* Does he get out his toys? 
km Does he put tiiea away? 
5» Does he often say, "Do this"? 

C» How does he act toward other children? (Give specific example*) 

1. Is he bos^? 
2« Does he interfere with the play of o'Uier children? 
3* Is he selfish? 
lu Is he generous? 
5« Does he show off? 



6* Is he s ! ^ 
7. Ife he irritahle? 
6m Is he quarrelscHse? - * -
'9* Is he ^ys^}athetic? 

10« Does he tease and anopy others? 
11« Is he cooperative? 

D* l ^ t guidance measures did the teacher orsct l^r use? 

1* Bid she give verbal isstruetiim? 
2« Did she t e U the child to stop doing sonethiog? CTJ 
3» Did she suggest he do soiaething else? 
k» Was corporal punishisent of aagr l̂ rpe used? ^hat? ^ s i t desirable? 

lihat other means of discipline lai^it Mve been used? 

Ijhat conclusions do you drav ccficeming the characteristics of t!» child 
observed? 

In this section, 8(»ae activit ies are presented aad discussed vilii 
respect to a few of their values^ ne^ed st^idesit re^aissiMIlti^^ aisd 
materials. 

Easel Paints 

Values: Provides-c^]|>ortani1y^for gradual <kvelopsaent of sidlL 
Provides opportimilgr for the release of feelings an^ esiotiims 
Provides oj^rtonifsr ^cr aanipulation aaad eiqieriaisitatioa 

vith colors 
Provides opportonity fcr freefknof i^veaeizt 

Katerials 

HoQ-poisonous, cashable paist 
Hetraprint^ ifallp^p»er, or other large uis>r2iited p^ier 
Long brushes OA" x 1") and long "haTiHeft (8^) 
Easel Hith rack and proper height 
iproQS and ssocks 

Student Responsibilities 

Displag^ paintings tm va i l vith each f o l d ' s nase cm his picture 
Limit the nnsber of children idm ^isel psist»*r^^^^si^4 

nm^r to paint a t oi^ t i se i s ^^ 
Avoid asking vhat child i s making 
Provide fu l l coloiSj l a i ^ P^>sr, bro^sesj OHsfcainers for 

paint so that each child has Ms emu equi^eiEt' 
Avoid hurzTii^ childr^i to fijdsh 
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I Slocks 
f 

-la. 
F i a ^ Pajjts 

¥ali£5s: QpportQZiil̂  for Bxperhssi^dsg id.1& colfs^ ss^ ms^as^ 
Qppc?timlty for espression of fee l i i^ and z ^ e a ^ ssf teissisQ 
QppoTtxasi.'ty for oaxisiisa free&sa of ^^^esiesst 
Opportuzsll̂ r to e3q>erien(^ a f e ^ i j ^ of 2 ^ ^ 3 B ami rsal 

sati^acticzi 
OS^ortamjty to directly femdle aaatftrial ^ differeat csi^ 

sistezscy 

Stiidgat Respoasil?ilities 

Arrange adeqmte talxLe space 
Lijait tlie nissber of children S&D f i l l e r fsdiit at sme tsase to 

lizree children 
Provide pr^$er aaterialss ad^isate sis^Oy Cif f i l l e r paiis^ 

paper idth ^as-like sisrf ace 
Provide for aisxHiazy saterials , siat^ as 3ac|:ŝ  spsa^es^ azsd 

-gater 
T^gpigy painting on va i l id.th e a ^ c o l d ' s Bans sm Ms oisn 

pictnre 
Avoid imnying cbildrrai to fiTilsh 
Cover sfflse l^pes of table surface «ii& oUclcftii | 
I^^xse shelf psper in vater oar use spo3^ to imt parser 
^^o1^ paper before "child b^ijss 
l^vi<^ place yhere children i s ^ -sa^ 
Sever ask vhat tl̂ or are inakl7>g 

Ifeteriftls 

.^irons and shocks f er children assd students partlci^tii ig 
Paper HI-UI s l ick sm^sse 
Beep pan for vetting vas^ 
Bon-poisozmns x>aintj clear in cdor 
S ĵongs for additional vet t l j^ of vaper 

Beeipe for finger paint: 

1 Cvp l i n i t Starch 5 Ovps boiling vater 1/2 €^ soap fXalcss 

I6z His starch vith enoo^ cold vater to sake a aiK>^ i^ste . Add 
HiB boiling vater az^ cook sdstore until i t i s gl^^s^. St ir fn M^ &j 
soap flakes i^iile the ndxiare i s vans* Cool. Add v^etalilje ^atori^ car 
pevder color. Pot into Jars. This sdztsz^ v i H bse^ a ise^ er Isa^gsr i f 
covered vii^i a t i ^ t lid* 

Tallies: QppoTtmd.tj to develcpe balance and ^^ardinatiisi 
Opportmiily to grcv ^asdliar "si^ sizegj i^i^ils^ ss^ ^s^^s 
C^]portiniity to provi^ basic play isaterial 
OpportunLty to have ezperieiK^ vith a si^iiss idiicli s^y stins-

uLate drasatic p l ^ 
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St!K£snt Respoasibllities 

Enforce single rules concerning safety in use of blocks 
Point out to the children that a few may be r@noved from 

l&e shelf and carried at a tis^ as needed for building 
See that children respect other people's building 
Provide axiequate space for building 
Provide for accessox; toys 

Materials ;3I 

Slocks and accessozy tcys • 
CaMiffits for storage of blocks I 

Baos^ceernfff: Comer 

Talises: Provides o^^rtunity for children to engage in dramatic 
' {day ani to act hbv t h ^ fee l 

Children have a chance to better understand iriiat i t i s l ike to be big^ 
fee l cither to adults^ and look forward to assuming adult roles at a later 
tiioe* la one house corner^ a l i t t l e girl^ vbo was pretending to be the 
^BBl&er̂ " te^d the child labo was playing "d^d^ -Qiat she didn't l ike 
po!£tlng "daddies." The l i t t l e bqy trcsi the point of viev of the teacher 
seaaed to be in a good mood. This was not true through the ^ e s of the child* 

Stadeat Bespoasibflities 

S i t near the doll house comer and be aware of what the children-are 
doing* 

?§ike i t possible for the child who wsits to p l ^ with ihe groip but 
i s uxuble to do so alone to be accepted* 

Bedisect a few children to soBie other activily in case the house 
comer becomes too crwded* 

He-arrange the hoose comer at certain.times* 
Provide special activities^ such as washing doU clothes, washing 

dishes, or giving the doll a bath. 
iHGw their placing blankets ai^ doll clothes on the floor, to be 

picked vp later 
Discourage children disbinjg on furniture in house comer* 

Ifeteriffis 

Old .c lothe , ftomiiiire made out of oraioge crates and boxes, dolls, 
tallies ai^ chairs* 

Accessory ixsysg such as telephones, dishes, cooking utensils 

Clsgr 

Values: 'ProTiidss GppoTtvsn.ty for release of tension throu^ pounding, 8tc« 
Provides experience wit^ a solid medium ahd makes possible 

alteration of sh^pe and size 
Stimulates constructive parallel play 
Provides opportunity for children to enjoy each otlî r, and 

exchange ideas 
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Student Responsibilities 

Set the stage in terms of adequate space and clay 
Provide protection for clothing 
Encourage children to use clay at table 
Avoid furnishing a model for children to follow 
Sit so you will be on child's level and try to enjoy the progress 

of manipulation 

Materials 

: 

Adequate amount of clay for each child 
Aprons 

Recipe for cooked clays 

Vdx. 1 cvp flou? and J c'4> corn starch idth 1 c\ip cold ̂ atsr in large 
bowl or pan. 

Boil h cups water and 1 cup malt in large»based pan. 

Pour boiling water slowly into bowl mixture« Return mill^-looking 
fluid to the pan and stir on low heat until thickened (3-5 minutes). Cool 
and stir in k " $ cups of flour. Color now if using powder paint. Separate 
into batches for different colors. If vegetable coloring is r̂ sed, add 
color before flour is added* It takes a considerable amount tor a good 
color. Knead in 1̂  ~ ^ cups of Hour^ until correct consistency, plialxLo 
and soft, but not stici^. 

This play-dough is spongier and less drying to the hands than uncooked 
salt dough. It is more usable in that you can add flour to it if it draws 
is^isture due to weaiiier changes wiiile stored. If it* bectafies too stiff 
with flour from use or diying, work mo^e water into the dough. It ke^s 
indefinitely in a covered crock, pottery jars, foil-lined tin or pliofilm 
bag. 

Notes Takes more water for Faultless. 
Dissolve Faultless in more cold wster^ ij c\3p 

Stories 

Suggestions t 

P 

Stories may be offered informally if children ask "for liieaB 
See that children do not bring pli^things or other books 

t© the story grovp 
Children who do not wish to list®n to the story can find 

something else to do in the £orm of soiwj quiet aetivi^ 
i^ich does not distract the stoiy gitoxsp 

A ch^k list can be'a motivating device for story-teClliag. 

I-
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^Ee^aK^Mli-^ for StosytliBe** 

X* f^^ortemi,^ lias pFQ)Tl<̂ sd for escli 
« ]̂dl.d to s i t e s s ^ o r t e t ^ i n Hts 
eire lg a£s§ gel" r ^ i % to lisrleii. 

rss^ge €sf e^^h cMM i s t&e stoE^ 

Average Meeds Impfrof^Bmsnt 

3* ^ ^ st€is^st ^^ssed t o ££a.i?e t££8 
g^^gsHal ^ i £ t s o f Has s t u r ^ 
ss lX i s sslisi. 

h» 'Sss s ^ ^ s e e n ^ t 6 be a | tar t o f 
tlas s t^S£& as ^ ^ '^ is aMe t a I C K ^ 

i £ i ^ tiL^ dsiXclr^ i . 

^ . -tlse easiest s f ^m istosy iras 
f^EsHar iB -&e tfeeET^-daj l iTe of 

f^gEf.lTar ^ i rsses «sr i^-^ssdc e f f ec t s . 

7» ^ae pistizses «r otbar ill^sstratlve 
i s ^ r i a l ccsi|rlSQ[^d to tiae €£sJoj;iezi& 

8. ^£s lei^fe. ^ tli^ st0£7- ̂ i s wltliia 
-^ss atfeintitm ^las &f tlas particti lar 

^ . ^ e s tor^ f s s 8i!s liiEich iofsr^tsed 
-gae elrOd's a!slli%' t o l i s t ^ £ . 

Fesl i i^s 
10. ^ e eagggjisnce i i^s c£2ie i^sicsli seaasd 

t s sse es^J^ f̂ed 1 ^ '^le sr^d^sit* 

! ! • l#.sss ezpressed 1 ^ tlss cM2£lxe«i 
a t toe c^ss^i^ttsm o f -^se s to r y 
si^E^ed ^ ^ r ^ s i a t i g ^ ^ aafeirstairssfaji^ 
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Qoals for Storytime Excellent Average Needs Broroveiient 

IZ. The student was able to use a 
positive approach in the event 
there ^kas likelihood of a 
behavior difficulty. 

Musie 

Sisggestions: Music is offered informally in connection with other activities. 
There may be a scheduled music period v̂ ach day.. 
Children Uho do not wish to participate in tl^ nsxsic can find 

some other quiet activity. 
Children at the age of three and jj years enjoy playing -

instrttaents like those in* a liind. T h ^ also H k e to 
march to good rhythm records. 

Games which provide activity related to the familiar in the 
environment are lots of fun when accsn^anied by single 
piano music and singing. 

Biteresting records can be used when a piano is not available. 

Listening to Records 

The following rec&.'̂ ds are suggested: 

Sunday in the Park 
Muffin in the City 
Muffin in the Country 
Idttle Fireman 
Little Grey Ponies 

Source: Creative Playthings, .Inc;, ̂  University Place, New ]^drk.3, W. Y. 

SingJD^ and Dramatic Play 
a 

Book k^eeded: Songs for the Nufseyy Schools prepared by Laura HacCartney. 
In this book there are found many interesting activities- for children 
connected with single piano music. Willis Music Co., Cincinnati, CMo, f2«50 

The series of records enti-KLed "Childhood Rhythms" is excellent for 
dram&tic play. V/hen familiar subjects in the child's environment are used 
in the musical e^erience, each is free to interpret the music or dramatize 
in his own way. liErites Euth Evans, Bosc 132, P.O. Branch X, Springfield, Mass. 

Again, a check list may be an incentive for evaluation and motivation 
of students. 
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Goals f «sr a h y ! ^ ^ A c t i ^ t i s s ^^iliisasfc .̂ s?a 
MQtwKMtvnnH r r i i B - n i i T r ^ t r n T i m 

allow i o r ^Esiisi^sii^ xm 2̂Hg issrfe 
of cMldi^n iia -fjm gr-ssro? 

2a Bid 1 ^ stsadsrds sei> l^r -iae 
stiadenls aHo^ ±tsr iadiiTiasii 
differenges i s g>)il dres? 

3 , Ifes iihere eindgnes i ^ sliildrgn 
becjHsiiig t i r ed as? ^ s aemizs^ 
or going ost-of'-bossds? 

par t of tihe stadent i ^ 12® 
perf oisjaaee or cantrSjimim i© 
the actr^ilgr on t J e j s r t TS! I2ffi 
iadiio-dssl sfnldrgn? 

5« Was ^isre C53(psrtnm.igr Iter 
children to assiime aE[y 
leadgrship or offsr s i ^ ^ s t i n z s 
as to the ^rtiid.%^ 

6m Bid the t ine f s r j % i j i ^ ^ISB 
t3^ chlldrsn r^^portizsi^ i3> ssprsf^s 
the i r f eeHijgsf Qi^l^iss s^ l ^ s i s s ^ 

Preparation 
?• Bid adespate pilsxs sssm t o ^ . i s ^ 

tosard haygTig ar rs i^ i i sn l^ i n 
order for the actxpilgrj 

Q« Bid students " s ^ partaxaga:^^ " m ^ 
the children S55»sr 1» s a o ^ ''^^ 
actiTdly? 

9. Md l^iere ^ j e a r to ^ s n o i ^ 
"sarietj^ i n 1 ^ xSgrthmig activiii^f? 

I^pe of learning 
10. Had the children l^a^sed i s 

associate a psrInnQsr xliyli)uti 
i i i l^ special S!QS3£? 

H , Bid -fee student sgro^r i® 
engshasize the €^)er3siics cf 
doing lal^aer tihaii p s r f s ; t 
XserfoianaTge? 
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This course i n Industr ial Technical Mathematics I for la^ctricisinis i s 

design^ for the aj^irentice e lect r ic ian. Ttm basic p o i ^ s s or olsjective i s 

to provide the necessary training i n the f UDdaEaentals of msMinn\^tl<ss ^s meeieS 

hj the e lect r ic ian. Additional advanced courses in the progrsm m i l foll0ig t M s 

basic course. 

This book of assigiFiK^t sheets i s d e s i r e d for the instriostors isse. ^tsdosl 

sre t o use the assigisneot sheets i n loose^ u23ibo32nd fojsn. fSae iiiiii-^oaSisal (olifffep-

enc^ of the students say be taken care of i f the assigrmg? 

describei i n ^Directions to Instructor^. 

Appreciation i s i^de to Delmas Vaughn^ voeatitmal coQPdiia2l©]r ©f 

H i ^ School; Joe Stradling^ vocational d i r s ^ o r of Blooaoiigfeoii ffigt^ s^m&l sssd t o 

Hussel Soel, Eeary Bichards, Lester Soel and Bsssel Isomj a l l 'n»ft?nh>egiî  of t l ^ 

SLectricians Joint Appreailiceship Goimiitt^ of BloomiBgfion. ^ae ©oisriSEstsaa ̂ ^"^ 

cooperative efforts of a l l oade the develoisieiit of t h i s ©our^ |3ossiiale. 

^ e ^ ^ SF& Tis^&§. a s 



DIBBCTIDNS TO ISE INSTRUCTOR 

Siis course was developed around the concept and philosophy of using indi-» 

vidaai assignnrent sheets. If these sheets are used correctly, each student will 

be allowed to progress at his own rate. Bie abilities of all will be developed 

ixi their follest extent. 

The instructor only, should use this book. The loose individual assignment 

fleets are used hj the students. The folloiiing luethod of oj^ration has proven 

satisfactory: 

Each studoit should have tseo folders in the file; one for the ''coupleted" 

TSKJ2&, the other for the "incoiaplete" nork. l&e assignment sheets should be 

filed in consecutive order in another drawer. The instructor .should lay out 

the stfid̂ it foldei^ before class tii&e. This prevents congestion and a bottleneck 

grognd the file cabinet at the beginning and ending of class, ^ e n the student 

comjjletes as assignment ^eet, he turns this into the instructor, then secures 

the neacfc sheet. 

Tests are included periodically. Hiese may be used to identify the mathe-

instical ahilil^ of each student. This jaakes it possible to start the students 

st the pro|«r level in the coui^e. Bie tests may also be used in the traditional 

jasn^er. 

If the course is us«i as it should be, the instructor will be freed of many 

loi^ine activities and will be able to devote his time almost entirely to indi— 

vld-gcO instruction. 

It most be kept in laind that the assignment sheets are only a teaching aid 

car device. Ilecessary instruction is still najessary# 

M accurate record of each student's progress should be kept by the instrjic-

tor. 
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INDIANA DEPARTftSNT O F PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
"mADE AND INDUSTRIAL- SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Whole Numbers Assignment M-I-1 

Remarks and Purp©se 

Reference: 1, BASIC MATHEMTICS SIMPLIFIBD-C. 'Thomas Olivo; Albany, New Yerk: Delmar 
Publishers, Inc.; Fourth-Edition Dated Feb, 1955> Volume I. 

2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES^ Delmar Publishers, 
Inc,| Albany, New York. 

Assignment: l. Addition of Whole Nuoibers 
a« Read pages 1 through 5 in reference j^. 
b. Work problems 1, 2, 6 on page 7 of reference ffl* 
c. Work'problems 1, 2, 5, 6, 8, 10, 12 on pages 1 and 2 of reference 

#2o 

2« Subtraction of Whole Numbers 
a. Read pages 8 through 10 in reference ffL, 
b» Work problems 2> U, 5, 7, 9, H , 13, 15 on pages 3 and 4 of 

reference #2. 

3» Multiplication of Whole Numbers 
a* Read pages 13 through 16 in reference #1. 
Y Work problems 1, 2, 3, 4> 7 on page 5 of reference #2. 

Uo Division of Vftiole Numbers 
a. Read pages 19 through 22 in reference #1, 
b. Work problems 2, 6, 7, 8, 9, 10, 12 on pages 23 and 24 of 

reference #1. 
c. Work problems 2, 5> 8, U , 15 on pages 6 and 7 of reference #2. 

TECHNICAL TERMS SABETY 

Whole Numbers 

Arithmetical Processes 

Computed Answer 

Estimated "Answer 

Arabic gystem 

Simplified Form 

Expanded Form 

T 

-
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JNDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DiVISfON 
TRADE AND INDUSTRIAL SERVICE 

Test 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL-

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Test on Whole Numbers Assignment M-I T-1 

Remarks and Purpose 

> 

Assignment: Work the following problems in the space provided on the answer sheet, 
and place your answers in the space provided• 

1. In wiring eight houses the electricians find that they must install 
68, 5S, 89, 8/̂ , 72, 59, 69 and 57 outlets respectively. How many 
outlets must be roughed-in all together? 

2. In the course of 4 months an electrician used the following switch 
outlet boxes on different jobs: 56, 9, 86, 36, 93, 105, 42 and ^6. 
What is the total number used? 

3» From 2 barrels of dry cells 325 cells were placed in the stock room, 
45 cells were placed on the shelf in the show room and 18, 25, 30, 24 
and 6 dry cells were sold. What was the total number of cells packed? 

4. An electrical supply house purchased in separate lots 35, 40, 125, 
200, 75, 90, 20 and 30 lbs. of solder. What was the total number 
of pounds of solder purchased? 

5. A school has twelve electrical circuits which have a capacity of 
545, 650, 750, 1820, 2462, 2571, 1360, 1540, 793, 1225, 330 and 
793 watts respectively. liVhat is the total number of watts consumed 
when all these circuits are being used under their total loads? 

6. BX cable in the following amounts was used on an apartment house job: 
625 ft., 785 ft., 75 ft., 140 ft., 310 ft., 325 ft., and 120 ft. 
What was the total amount used on the job? 

7» All electrician took out of stock 500 ft. of BX cable on Monday; on 
Tuesday 250 ft.| and on Wednesday 750 ft. On Friday 339 ft. of BX 
were returned. How many feet of BX were used? ' 

8. An inventory sheet showed 565 outlet boxes on January 1. On January 
10, 145 were taken out of stock. On January 14, 35 were returned to 
stock. How many outlet boxes were left? 

9. A 1000 ft. reel of f-̂ irly large R.C. stranded cable weighed 1106 lbs. 
Of this 365 lbs. were used on a certain job fp7om the switch to the 
first pull box and 422 lbs. from the firgt box to the last box. How 
many pounds of wire were left on the' reel? 

O 
^ 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE C C L E G E 

TERRE HAUTE. INDIANA 

SUBJECT: T e s t on Vfliole Numbers Assignment M-I T-i Page 2, 

10, At inventory time 435 lbs# of magnet wire for windiiig motors were 
checked as being available. In ten successive days, the following 
number of pounds of wire was taken out of stockj 15, 6, 24, 12, 3> 
S, 17, 32f 16 and 13. How many pounds were left? 

3J., A supply house has 804 solenoids for 5 hp» G,E<, motor controls. 
The clerk must reorder this item when the supply reaches 60. On 
January 1, 14 were sold; on January 16, 75 were soldo How many 
more can be sold before reordering? 

12, A buyer was told he could purchase 70 screw drivers. He needed 
ten 4" lengths, twelve 6" lengths, twenty 8" lengths, twenty 10" 
lengths. How many heavy.24" length screw drivers can he buy and 
remain within his quota? 

13* If two of these forms were used and the v/ire was of such a size that 
only 42 layers and 98 turns per layer could be wound, how miany turns 
would there be in both coils? 

14. If we were using in a building, sixteen 50 watt, nine 15 watt, twelve 
25 watt, six 75 watt and four 100 watt lamps, how many watts are 
consumed when all the lights in the building are burfiing? 

15. In a 182 ft« run of BX wiring the staples are placed 4 ft. apart. 
How many staples were used? Add one to the number of spaces, Ihat 
did they cost per staple if the total cost was |1.88? 

16. A total load of 25,620 watts was distributed equally over 15 branch 
circuits. What would be the load per circuit in watts? 

17. How many 250 ft, rolls of BX wiring are required on a job requiring 
5250 fto? 

18. Tivo electricians worked a total of 640 hours on a job. Each worked 
on an"S hour, 5 day week schedule. How many weeks did each man 
work? 

19. Twenty-five hundreJd feet of BX cable were ordered, to be shipped 
in 250-ft. coils. How many coils were received? 

20, The cost of 3600 insulated staples was |;6,30. Whst was the cost per 
standard package of one hundred? 
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E!jSfBaaCrra»6«L SW T̂EESAILS E-«B3RATaKV 
msn&AStA. SFATE CCHLF fCSE 

•gi=HH£ MAUTE, I5U3IAKA 

Test JEsygr Saeet 

EiEC^ffilCIMS YOĈ HCffilM- SCMDOL 

IM3DS32IM, ISCSSI^M, 3m^MSxI€S-I 

SUBJECTS Test on VJhole fiumbers IssfgnsTegt; M-I T - l 

Date Mssm 

Class S«ao»]re 

Ins t ruc t ions : You are t o pl^ce the answers fo r escia |rr©bl«ss of itfiie test CB t M s sneel;, 
Also, sbsm a l l the i?orii: i n t he space iar©^Med, 

«SEsa^r 

.SmsBer 

3. JlSS^KSF 

. O l i v e r 

liBsver 
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INDIANA DBSARTMEnr OF PIiSi«IC ?!̂ STRUCT!ON 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
' INDIANA STATE OJLLEGE 

TERRE HAUTE. INDIANA 

SDBJSCT: Test on ?ihole numbers 

IP.. 

Assignment It-I T-1 Page 3. 

Ansî er 

13. Answer 

14. Answer 

15c Answer v̂ ») 

16. Answer 

17. Answer 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE KAUTE, INDIANA 

SUBJECT: Test on Whole Numbers 

la. 
Assignment M-I T-l Page 4, 

Answer 

19. 
Answer 

20. 
Answer 

HOTE: Turn your test into the inst.ruetor as soon as it is completed. 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
\^>CATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

ELECTRICIANS VOCATIONAL SCHOOL 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Fractions Assignment M-I-2 

Remarks and Purpose 

Reference: 1* BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers, InCo| Fourth Edition Dated Feb. 1955* Volume I. 

2e PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
Inc.I Albany, New York. 

Assignment; 1«, Addition of Fractions 
a<, read pages 28 thiTough 32 and pages 36 through 3B in reference ^ . 
b. work problems 2, 3, 4, 8, 10, 13 on pages 9 and 10 in reference #2. 

2. Subtraction of Fractions 
ao read pages 40 through 43 in reference #1. 
b, work problems 1, 2, 6, 8, 10 on pages 11 and 12 in reference #2. 

3» Î v/est Coimaon Denominator"' 
a. review pages 36 through 38 in reference ^ , 
b. work problems 1, 3, 5 on page 14 in reference #2. 

4<» Multiplication of Fractions 
a. read pages 47 throu^ 50 in reference #1. 
b. vrark problems 1, 3> 5, 7, 10 on pages 15 and 16 in reference #2. 

5o Division of Fractions 
a. read pages 54 through 56 in reference ^ . 
b. viork problems 1, 2, 4, 6, 8, 12 on page 17 in reference #2. 

TECHNICAL TERMS SAFETY 

(bmmon Fractions 
Numerator 
Denominator 
Improper Fractions 
Proper Fractions 
Lowest Terms 
Mixed Numbers 
Cancellation 
Lowest Common Denominator 
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I B 6 T R U C T K » ^ ^ BCATERIAILS LABCK%ATORY 
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SUBJECT: Test on Fractions ^sigmnfiEEt M-I T'̂ 2 

Eemarks and Purpose_ 

Assignment: Work the following problesis i n t h e space promded on tiie answer shee t , 
and place your ansiseis i n the space pi^"»ided, 

1 , Eight motors 5 having ra ted horsepower as indicated on t h e diagram. 
below, were connected i n a c i rc ia i t , l i i a t i s tfee t o t a l horsejxmer 
of JODtors Ifo. 1 t o l o . 4 inclissive? 

2 , Hhat i s the t o t a l hoi^epower of iCDtors 
shown on diagram belsw? 

5 to l b . 3 inclnsiire. 

//O VOLTS 

- « * • ^ ^ ^ 

iiHP ^HP r//P iHP 4 HP iHP ^HP iHP 
5» A piece of carbon 32/32^ t h i ck hss a corper p l a t i ng of 1/64® on 

each side* ^ a t i s t he t o t a l thicki!«ss? 

4 . On a thea te r repa i r j ob , i t uas foiSMi tlaat a fi3d;i]ire liad been hung 
from seve r s ! pieces of iR^od spik«I togeti i«r . A ^racket(see f igare ) 

of the bracket? 

1 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

•remRE HAUTE. INDIANA 

SUBJECT: Test on Fractions Assignment it-I T-2 Page 2. 

5« Find distance 0 for bending electrical conduit in the figure. 

GfHDSR 

6» What space on a bolt will six v/ashers or spacers of the following 
thicknesses occupy: 2/16", 0/2", V^", 3/32", 3/64", 3/l6"? 

7o On a bolt 1 l/2" long under the head, were placed a !/&* washer 
and a 3/32" v/asher. Miat distance (A in the figure) was left 
between the two washers after the l/2" nut was screwed on to its 
full thickness? 

H ^ 

_ / 

•/i 
n 

B» If the same bolt (in the figure above) was inserted throu^ a 
block 11/16" thick with the 1/8" washer, how miich of the bolt 
would extend beyond the nut when drawn up tightly? 

9e A slot in a piece of copper is too wide for a wire to be held in 
tightl-̂ . The slot is 5/32" in width and the wire 3/64". How much 
larger is the slot than the wire? 

10. ?/hat is the lowest common denominator? 
1/16, 3/4, 7/S, 31/32, 10/12 

11. What is the lowest common denominator? 
3/4, 8/12, 5/8, 5/9 

12c If an electrician worked 4 3/4 hours a day on a certain job at $1.72 
1/2 an hour, v;hat was his pay for a 5 day work week? 



lh&>IANA DEPARTMENT OF R S U C iNSTRUCTION 
VOCATIONAL EDUCATION DIV!SG?J 
TRACe AND INOUSTRIAI. SERVICE 

INSTRUCnONAl. MATEJaALS l_r^5RA-rCff?y 
INDIANA STATH 'COLLEGE 

TERRE HAU7H, INTMANA 

SDBJECH's Test on Fractions Assignment M-I T-2 Pa^ 3. 

13. A departsBsnt in a factory had three 3/4 hp. (horsepô rer) uptors, 
five 1/4 hp. iootors, six 3 2/3 hp. lootors and eight 7 1/2 hp. 
sotors. ^at was the total connected nstor load in horsepower 
rating? 

I4« A firing job calls for thirty-tiro pieces of 1/2*̂  cpuduiii 7 1/2 ft. 
long, eight pieces 13 3/4" long, three pieces 7 3/4'' lo?]g and sisi 
pieces 9 ^1^"^ long. What is the total number of feet of 1/2" 
conduit required for the job? 

15. An oblong coil has tuo sides 5 5/8" long and two sides 9 1/4" long 
with 1325 turns. P/hat is the total length of the isire? 

16. A coil of BX has 85 1/2 turns and an average dianeter of 1 2/3 ft. 
Multiply the diameter \ij 3 1/7 to obtain the average length of each 
turn and then estimate the total length. 

17. Kow many ? 3/8" pieces of conduit can be cut from a 10 ft. length? 

18. A lot of bushings cost $3•69. If the price per bushing ̂ as 4 lj2^y 
how many bushings were in the lot? 

19. Hoif many ishole wedges 3 7/8" long can be made from 20 wed^ strips, 
each 3 ft. long? 

20. How many 16 3/8" lengths can be cut from a 10 ft. length of conduit? 

21. If a spool of magnet mre was purchased for $7. S7, how many pounds 
did the sixjol contain if a pouna cost 31 1/2̂ ? 

22.m A motor base must be blocked up 6 \l^^* If two blocks are us^ one 
of which is 3 3/4", how thick is the other? (see figure) 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE Test Answer Sheet 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 
I 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SLWEGT: Test on Fractions Assignment M-I T-»2 

Date Name 

Class Score 

Instructions; 

1* 

You are to place the answers for each problem of the test on this sheet. 
Also, show all the v/ork in the space provided* 

AnsT/er 

Answer 

3. Ansv/er 

k* Answer 

5. Answer 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL NflATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECT: Test on Fractions Assignment M-I T-2 Page 2* 

6. Ansv/er 

7. Answer 

8. Answer 

9. Answer 

IQ. Answer 

U.. Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECT J Test on Fractions 

12. 

Assignment M-I T-2 Page 3 . 

Answer 

13. Answer 

14. Answer 

15. Answer 

16. Answer 

17. Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECT: Test on Fractions 

18» 

Assignment M~I T-2 Page 4« 

Answer 

19. 

20. 

a. 

22* 

Answer 

Answer 

Answer 

Answer 

NOIE: Turn your t,st into th. Instructor ,s soon « it is completed! 
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INDIANA DEPART»/ENT O F PUBUC INSTHUCnON 
VOCATIONAL EDUCfiiTlOH DIViaON 
TRADE AND INDUSTT?IAL SER^CB 

E»iODi<a«CA SFA.TE OCKJ-ECS 
TTERFE H^^EFTE, DMCJtAMA 

EI2SC12ICIMS MMSlflOifiL ^^K^L 

B©DST2iM; wssMCM. msmsmics-i 

SUBJECT: Decimals 

Remarks and Purpose 

IssigsBsnfc M-I-3 

Reference: 1. BASIC JLkTEMkTlCS smFUFBiB^^ Tb^as €Ilr&^ ^2bai^, Sew l e ^ ; Delaar 
Publishers, Inc.5 FoartJa ia i t ion 3at«i F ^ , 1955, feloBaie ! • 

2 . P24CTIC/1L PECBISisS IB MkWmkTlGS-mmSME^^ ffiMSES; Ikliaar Fu&li^ers, 
Inc.; Hbaẑ jr, Bev ;S[$rir. 

Assignment: 1 . Addition of Decijoals 
a. read pages 6B throng 69 I B refeareiSBe #!• 
b. nerk problems 1 , 2 , 4 , 6, 10 on p s ^ s 20 si^ 21 i n 

2. Subtraction of Decimals 
a. real page 72 in 3«f«r«ic« Jl« 
b. work problems 2 , 4 , 7 , 10, I4 cm lages ^ sM 2k- in ref«r«K» ^ 

3* Hultiplication of Decimal 5 
a. read pages 75 threii^ ?? in arefer^cc =L. 
b . work problems 1 , 4 , ?, H , M caa pages 26 aM 27 ia rcfereK^ ^ 

4* Division of Decimals 
a. read pages SO tbrois^ ^ in refmrm^ce #1* 
b. Ksork problems 2 , 3 , 6, 9, 12 OB pages 29 sM 3© im r«fer«^« §2^ 

5- Conversion of Plractions 
a. read pages B2 tiiroia^ S3 in referKuce #1. 
b. Tfork problems 2, 3, 10, 13 OB pag^ 31, 32 aM 33 iia referKice #2. 

TECHNICAL TEEMS 5M®n 

Divisor . 
Decimal System 
Digits 
Decree of Accuracy 
Rennding Off 
Pointing Off 
Places . 
Per Cent . 
Dividend 
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ItSSlASiA rSPASmiE*tT OF PiJBLJC IhSTHUCTlON 
VOCA-nC»4AL EmJCA-nON DI\nSl£»! 
TrZAEe Ah!D INDUSTRIAl. SE3?V]CE TTSTITE H^MITH; INCaiatNAv 

Tfioi i 

srscmiciMs iDCsiEinMiL scaaoL 

ISDUS!I2IM, HEmmLSL MS^MIESS-I 

SCBJECT: f e s t on Becimsls i^sEgnmsEni M-1 !!r—3 

Scsisrks azKi Purpose 

Asslpn^snt: Work t he folloising problems I n Use ^:s2» I^ISJ^J'^KQ asza it&c assK^r ^iasefe. 

1 . Hhst i?Di2ld be ti3e cost DI ^az sn Aim\i^ii.iiirrm -pif i i t rrrtjftr 

X lb* of ^16 ^»SmO»Cm {gnameU s^rngje iSD̂ tuiiEsa CDST̂ RET̂ SS]) VVLM̂  sit <S'<»«A.̂ ^ 
1 p t . of iiisiLUtizig TramiT^y' s t $J^s ^ ®:^ ®^ ISnfSlffis: •HTinamTisfr.f.OTim at, 
#0.205 t o p st2sksi ^ » C S ; 2j3£i^ ^r^ SSBa*^ 2 (EE--, fSLSE); I / 2 5 ^ 
Tamisned canJbris iD,15; and ISDOT :&2* 2 liamias ^ 2 . 5 ^ ^ 

2 . A contraetor regaSred i 3 » IbXloEizg 
Job: BZ cable #32.655 conmiit Tnipe^ =K«̂ .̂ «̂ -» 

Ijsom. ix>23s_, $7»50» H h ^ isas line ISDIMOL ©nsJt ©^ itfr'̂ Be 
materials? 

jjfcigns fgsg* £ (ssritslisi 
^ - Itffiggllff saofedsas, ^IkJSs 

3 . Befer t o sketch. I f A .315=*', B . ^ ^ ^ C l « S l ^ * ^ nm ®. 

X 

r 

i' 

H-^ C 

/ " 

4 . I f 2 .9375^ snd X .S75*, i3nd ¥ • (^sfsa- 1t® sfe^tdhD 
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INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SDBJEGT: Test on Decimals Assignment M-I T-3 Page 2. 

5. A pin insulator measures 1.312" in diameter at the small enjd and 
1.9375" at the other. What'is the difference in diameter? 

6. In the sketch below, if 0-1.875" and C-1.250", find E. 

7. In the same sketch, if X =i250»,,r= 2.0625" and W=.3.'375", find Z. 

Sm A Hire is 72 thousandths of an inch in diameter. What number w4re 
is it? 

9. A motor shaft that was 1" in diameter has worn down to 996 1/2 
thousandths. How jmch has the diameter been reduced by wear? 
Write your answer decimally and also in words. 

10.. What would be the cost to operate this j... 

11. A commutator has a diameter of 2.375"» What is the circumference 
of the commutator? 

12. What would be the resistance of 2.5 mil ft. if the resistance of 
one mil ft. 10.4 ohms (unit of electrical resistance)? 

13. What will 1750 ft. of BX cost at $.2475 per ft.? 

14. If a diy cell delivers avout 1.375 volts, what voltage will 27 dry 
cells drf-Lver, if connected in series? (In series connection the 
voltage is equal to the sum of the voltages of the cells). 

15* If the power company charged a city $14.60 per street lanp per 
year, siid 1125 street lamps were supplied with current, what vrauld 
the city's power bill be, per month? 
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SUBJECT: Test on Decimals Assignment M-I T-3 Page 3. 

16. If it costs $93B.50 for constructing 1/3 of a mile (5,280 ft. 1 mile)! 
of an underground transmission system, what is the average cost of 
this job per foot? 

17. If porcelain tubes cost $10.56 per M (thousand), what v/ould be the 
loss to the school over a period of 27 school days if an average of 
3 were broken per day? 

IS. A panel board 28" In v/idth is to have 7 holes spaced equally across 
it in a straight line. Each hole vdll be 1.25" in diameter, and the 
distance from the edge of the panel to the first and last hole will 
be equal to the distance between the edges of consecutive holes. 
What will be the spacing between holes? 

19. A Christmas tree lighting set having 8 lamps in series will have about 
the same number of volts across each lamp. The number of volts across 
each lamp.will equal the voltage applied to the circuit (112.5 volts) 
divided by the number of lamps in the set. HVhat is the voltage across 
each lamp? 

20. Number four 0 (OOOO) cable (three conductor) weighs 3530 lbs. per M 
ft. ?/hat would be the weight (net) of a reel of this cable 475^-0" 
long? 

21. The weight of A. B. Co flexible #14-2 conductor cable is 145 lbs. 
per.M ft. What would it cost to ship 600»-0" of this cable at 70^ 
per hundred lbs.? 

22. An armature shaft (see figure) originally 1 3/8" in diameter was 
turned 1/16" smaller in diameter due to the irregular surface 
caused by running in a dry bearing. What was the finished size 
of the shaft, escpressed as a decimal? 

Sn/ffr 

iH/^usr Co/Ll/?/f 

23# What size (expressed decimally) drill would you use to drill holes 
for bolting a meter to a switchboard, if the studs on the meter 
measured .4365"? The holes are to be 1/32" larger than the studs. 
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INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECT: Test on Decimals Assignment M-I T-3 Page 4< 

24* Vftiat f ract ion s ize reamer should be used to ream a hole in a motor 
bearing t o f i t a shaft t h a t measures le625" i n diameter? (See Figure) 

f^EfiM 

25» A bearing with a diameter of 1 l//}." -is found to be .008" oversize 
for the armature shaft. What should the bore (hole through center) 
of the bearing be, to fit the shaft? Allow ,002" for lubrication. 

26. A carbon brush (see figure) measuring 23/32" thick and 1 15/32" wide 
is to have a copper plating on the sides .015" thicks What are the 
finished dimensions? 

,015^ CoPP£B PlftTBO 

CffsaoN BRUSH 

27. A set of 2" wide x 5/8" thick carbon brushes fitted the brush holders 
too ti^tly. 5/1000" was taken off the width and .015" off the thick­
ness by sanding. Give the dimensions of the width and thickness of 
the carbon brush ifter s«..ding. 



INDIANA DEPARTTMENT O F PUBLIC INSTRUCnON 
VOCATIONAL EDUCATION DIVISON 
TRADE AND INDUSTRIE- ^ H V I C ^ 

tJiSIiWJCTBCOCAa. MATER!AI_S LAHORATORY 
IKOSAJWA STATE COLLEGE 

•EEHiraE KA£fTE„ INDIANA 

Test MsKer Sheet 

EISCHSICI^JS WGATIOML SCEOOL 

IHDUSTRTAL TS:HSICM= M^^MkTICS-l 

SUBJECT: Test on DecitEals Assi@2Sfiit M-I T-3 

Date Mssss 

Class Ssore 

In s t ruc t ions : You are t o place the anssers fo r each problem of tine t e s t on t h i s sheet, 
Also, show a l l the ipork i n t h e sp^^e pir©"^ided. 

1 . M^sssr 

2 . is^ser 

3. Answer 

4. iaswesr 

5. wTtsaer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SUBJECT: Test on Decimsas Assignment M-I T-3 Page 2. 

6. Answer 

7. Answer 

8. Answer 

9. Answer 

10. Answer 

11. Ansiwer 
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!hg>IANA t ^ P A R T S e N T O F P t l ^ J C INSTRUCTION 
V0CAT1C»4AL EDUCATION CHVISON 
TRADE MiD INDUSTRIAL SERVICE 

INSTRUCTIOMAL MATERIALS L-«^ORAT^:«Y 
INDIANA STATZ COU-EGE 

TERSE HAUTE, JTJKA'NA 

SUBJECT: Test on Decisals 

12. 
Assignment M-I T-3 ?a^ 3, 

Answer 

13. 
Answer 

34. 
Answer 

15. 
Ansiser 

16< 
Answer 

17. 
Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SUBJECT: Test on Decimals Assignment M-I T-3 Page 4» 

IS. Answer 

19. Answer 

20. 

21. 

Answer 

Answer 

22. Answer 

23. Answer 

NOTE; Turn your test into the instructor as soon as it is completed, 
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INDIANA DEPARTMENT O F PUBUC If^TRUCTION 
VOCATiCmAl. EDUCATION OIVISKM 
T R A I ^ AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEUATICS-I 

SUBJECT: Simple Percentages 

Remarks airf Purpose 

Assignment M-I-4 

Reference: 1, BASIC MATHEMATICS SIMPUFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers^ Inc^s Fcurt̂ ^ Edition Dated Feb. 1955> Volume I. 

2. PSAGTICIL ZWrnm^ IH MftfTOIATICS-ELECTRICAL TRADES; Delmar Publishers, 
Inc.; Albany, ̂ w York. 

Assignment: 1. Simple Percentage 
a. read pages 165 through 167 and 170 through 172.in reference #1. 
b. Tfork all problems on page 35 in reference #2. 

TECffiaCAL TERMS SAFETY 

Discount 

Pei^e^t of increase 

Percent of decrease 

Base 

Rate 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Interest and Discount 

Remarks and Purpose 

Assignment M-I-5 

Reference: 1« BASIC MATHEMATICS SIMPUFIED-C. Thomas Olivo; Albany, New tork:- Delmar 
Publishers, Inc*; Fourth Edition Dated Feb, 1955> Volume I. 

2. PRAPTICAL PfiOBLEMS IN MATHEMATICS-FLECTRICAL TRADES; Delmar Publishers, 
Inc.; Albany, New York. 

Assignment: 1. Interest 
a. read pages 170 through 172 in reference #1. 
b. work problems 1, 3y 6, 7> 9y 12 on pages 36 and 37 of reference #2. 

2. Discount 
a. read pages 185 through 187 in reference #1. 
b. work problems 2, 4, 7, lOofi^pagea .38 and 39."in reference #2. 

3» Compound Interest 
a. read pages 185 through 187 in reference #1. 
b. work problems ^, 2 on page 39. 

li 

TECHNICAL TERMS SAFETY 

Overhead 

Depreciation 

Average 

List price 

Multiple discount 

Net price 

First discount 

Second discount 

Simple interest 

Compound Interest 

Semi-^annually 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE Test 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS~I 

SUBJECT: Test on Percentage and Discount Assignment M-I T-4-5 

Remarks and Purpose A knowledge of percentage is very useful and necessary in all 

Yi?alks of life. It is especially applicable to many phases of the electricians v/ork̂  

This is a check-up to see if you have mastered the fundamentals of percentage and 

discount. 

Assignment: Work the follovdng problems in the space provided on the answer sheet 
and place your answers in the space provided. 

1« How much is 2 per cent of 255 3 per cent of 155 J per cent of 50? 

2. What per cent of 80 is 8? 

3« f2,00 is 5 per cent of how many dollars? 

k* The input to an electric motor is 7 kw. If it delivers 7.1 hp,, 
what per cent of the input is delivered? 

5. A 15 amp fuse carried a 15 per cent overload for 3 seconds. What 
current flowed through the fuse during this time? 

6. What is the efficiency of a transmission line if the power supplied 
is 4^500 watts and the power delivered is 4^ 200 watts? 

7. The National Electric Code specifies a maximum of 2 per cent voltage 
drop in a house line, Y/hat is the minimum voltage at a load if the 
supply voltage is 120 volts? 

8. A solenoid exerts a pull of 0.9 lb. at its rated voltage. What pull 
is exerted at B^ per cent of its rated voltage? 

9. The voltage lost in a line supplying a motor is 5 per cent of the 
generator voltage of 220 volts. Find (a) the 'oltage lost and (b) 
the voltage supplied to the motor. 

10. The effective value of an a-c wave is 70.7 per cent of the peak 
value. What is the effective voltage of a wave which reaches a 
peak of 165 volts? 

11. How many watts of power are lost in a transformer rated at 250 watts 
if 3 per cent of the energy is lost in heat? 

12. If 100 ft. of a 250-ft. roll of wire has been used, what per cent 
has been used? 



INDIANA OEPARTM^rr OF Pl^UC IfeTHUCIION 
vocATiON/u. BsucAncM raviaod 
TRADE AND INDl^TRIAL SEfMCE. -uEfa^ itftwunrE, '-UQCANA 

SUBJECT: Test on Percen ta l and Diszomfb &ss3^mm& M-I f-4-5 Page 2* 

13* A JwtoT has an output of 5 33511, tM? ŝmtnmiijniij. xs fi^ per coifc. o£ t,hB 
power put into the notor, CaliMalsS^ tiae pc^er inKnut. 

14« The plate voltage on a radio taalDe jnej" vag;y mp t© 
rated Value and s t i l l he satisfsc4©iy. A taaSse ff_ 
has a plate voltage of 1 ^ vo l t s . I s t M s imMuM 
t ion . 

per cosEfc. of ifcs 
gfc 200 irolts 

t&s EaoBHsl vsEda— 

15 • "FShat per cert of the laswer takeasi IJJ^ fe tarsBsfoimsr i s ^elx^erea i f 
i t takes 200 -watts and delivers ISO v ^ t s ? 



VOCATIOMAI. EDI3CATK»S 2^1/3228^ « ^ « .,« « •rra^iJE. «wtaniE„ if9cnwit». 

SIBJHJf: Test on Pereeistage eofl BIssDiSife gff>̂ i}«iffl>ne'iJL BWE 1M?-5 

Date 

C1?£S 

TrsstnzetlDis: ^ n 2re t o p i s s e t h e ^=!n^iu*^-r=:i :S2r ©am jusMsm oaff tisse I t s ^ (SEI tfeis 
shee t . ^Is-s^ siusK 2 I I "tie ^roai a a iifes ^ s s ^ giaoJwSî tS* 

j^ifMMfe/r 

i^SSESS* 

4. ^TJfH^^BT 



INDIANA OEPARTKCNT OF PUBUC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INOt^TRIAi. SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SUBJECT: Test on Percentage and Discount 

5. 

Assignment M-I T-4-5 Page 2. 

AnsT/er 

6. Answer 

7. Answer 

S. Answer 

Answer (a)_ 

(b) 

10, Answer 



INDIANA DEPARTKENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SUBJECT: Test on Percentage and Discount 

11. 

Assignment M-I T-4-5 Page 3. 

Answer 

12, Answer 

13. Answer 

14. Answer 

15. Ansiver 

NOTE: Turn your test into the instructor as soon as it is 
completed. 
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INDIANA DEPAFTTMENT OF PUBLIC INSTRUCTION 
VOCATIONM- EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Powers of a Number 

Remarks and Purpose 

Assignment M-I-6 

Reference: 1, BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume II. 

2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar publishers. 
Inc.; Albany, New York. 

Assignment: 1* Power of a Number 
a. read pages 292 through 294 in reference §1. 
b. work problems 1, 3, 5, 6, a, 10, 13, 15, 17, 13, 19, 21, 23, 2^^ on 

pages 41 and 42 in reference #2.. 

TECHNICAL TERMS 

Wr watts - power 

E ^ volts - pressure 

I~ amperes - current 

R—ohms - resistance 

Power 

Factor 

Like factors 

Exponent 

Exponential form 

Factorial form 

SAFETY 

Raised 

I 
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INDIANA OEPAStrmENT OF PUBUC lf6T??UCTK»J 
VOCATIC»JAL EDUCATION CHVISCM 
TKAOE AND INDUSTRIAL. SERVICE 

fSeDMSA, STATE Cg».LE<^ 
TEE?S?E HAtfTE. INOIANA 

EIEC!miCIMS l^GAHOSaL SJISJGL 

BIDUSTHIAL SCHSIGIL M£31^OTCS-I 

SUBJECT: Square Hoot 

Remarks and Purpose 

IssigoniKifc M-1-7 

Reference: 1 , BASIC MATHEMATICS SBIFI1EIEI>-C, i3mnsss OHwo; Mbsssj, Mew York: Belisar 
Publ ishers , I n c . ; Fomrth ^kiiti^n Bsted Fc2s. 1955, ^olEsae U . 

2 . PSACnCAL JSOBISMS IH M^Emikfms-MIM^miCM. WMMSi Belssp Fublist iers , 
l a c : Albaigr, New Ibrk, 

Assignment: ! • Square Soot 
a. read pages 305 tb^roa^ 30^ 2M irefereasce §1. 
b . work problems 1 , 2 , 4 , 6 , 8 , 1 1 , 1 2 , 1 3 , 1 5 , 

on pages 4 3 , kk and 45 i n r e f er«ace #2 , 
, 2 2 , 24, 26 

TECHNICAL TERMS 5garf?<yy 

Radical symbol 

Extract ing square roo t 

Squared 

Perfect square 

Approy 1 roation method 
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INDIANA OSSARTIS^NT OF PUBUC INSTRiiCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

ihermucnoNiU. MATBUALS LABORATORY 
INDIANA S T A T E CtM- l .E^ 

TERRE HAUTE, INDIANA 
Test 

EIECTRICIANS VOCA'EKfflAL SCHOOL 

INDUSTRIAL TECHNICAL MATHMATICS-I 

SUBJECT: Powers of a Number and Square Hoot 

Remarks and Purpose 

Assignment IWL T-6-7 

Assignment: Work the folloY/ing problems in the space provided on the answer sheet, 
and place your answers in the space provided, 

1. Raise the following egressions to the power indicated: 

a»' "^o 
b. 10 
c. 83 

2. If the volts were 220 and the resistance 3*6 ohms, how many watts 
would be used? 

3* Solve the following espiressions and carry the results out to two 
places: 

a. Vl69 
b. >{^L 
c. V2000 

4* Five hundred fifty ohms, hot resistance, and 22 watts have a current 
of how many amperes flowing? 

AsBps, =.550 

5» What current would be required in a circuit of 25 watts and 64 ohms? 

An^. := 64 

6, When the resistance is 73.3 (bot) and the wattage is 165, what current 
would be necessary? 

Amps.= ̂ 73.3 

7. If a 250,00C C M . cable is composed of 37 strands, what is the 
approximate diameter of each strand? 
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IhSXAHA DEPARTl^NT OF P I S U C INSTRIKTHC^J 
VOCATICXVAL EDUCATION CHViSlON 
TRAEJE Afei INDIKTRIAL SERVICE 

IKJTRlXmONAl. MATHFaALS LJ^CRATCRY 
IKDJAKA STATE COULEGE 

7E5S5E HitaJTE, 3>^3AKA 

SUBJECT : Powers of a Ilumber and Scjuare Boct Assignment ̂ I T-6-? P^e 2, 

8. A 750,(XX) circular mil cable i s coioposed of 61 strands of copjer 
isire of e.ual s ize . Wnat i s the a-proxiinate diasater of one of the 
strands? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE OJLLEGE 

TERRE HAUTE, INDIANA 

Test Answer Sheet 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Powers of a Number and Square Root 

Qste Name 

Assignment M-I THS-? 

Glass Score 

Instructions: lou are to place the answers for each problem of the test on this sheet. 
Also, show all the work in the space provided, 

-̂» Answer (aj 

(b). 

(c). 

2. Answer 

Answer (a\ 

(c). 

4. Answer 

Ansft'er 



INDIANA DEPARTMENT OF R ^ C INSTRUCTION 
>AX:ATI(^AL EDUCATION DIVISON 
TRADE AND INDI^TRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SlJi>Jji;CT: Powers of a Number and Square Root 

6. 

Assignment M-I T-6-7 Page 2, 

Answer 

7. Answer 

8. Answer 

NOTE: Turn your test into the instructor as soon as it is completed. 
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INDIANA DEPAFTTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Ratio and Proportion 

Remarks and Purpose 

Assignment M-I-S 

Reference: 1. BASIC MATHEMATICS SIMPLIFIED -C. Thomas Olivoj Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume II. 

2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
Inc.; Albany, New York 

Assignment: 1. Ratio 
• a. read page 279 in reference #1. 
b. work problems 1, 2, 3, 5, 8 on page 47 in reference #2. 

2. Proportion 
a. read pages 2B2 through 285 in reference 0., 
b. work problems 2, 4, 5> 7, 10 on page 48 in reference #2. 

TECHNICAL TERMS SAFETY 

Ratio 

First term 

Second term 

Proportion 

Extremes 

Means 

Direct Proportion 

Indirect Proportion 

Inverse order 

R.P.M. 

D riven gear 

Driver gear 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Test on Ratio and Proportion 

Remarks and Purpose 

Assignment M-I T-8 

Assignment: Work the following Pjroblejus: 

I0 Measure the various lengths iaiid diameters as shown on each drawings 
Then, using the scale given for each drawing, compute the actual size* 

-JL. 

4 — 

T 
I 

B 

mm 

€-C 

i=̂  

SCALE 1:2 

TH 
X, 

i 
SCALC 1^4' Hth 

>r 
SCALE 2 M 

M 

T 
o 
i 

N 

2* What is th0 ratio of a pinion gear with 14 teeth to a driven gear with 
12 teeth? •' 

3. What is the inverse ratio of the r^pcH. gf two motors if the first motor 
turns 1750 and the second turns 3500? 

4. ¥hat is the ratio of two generators if the outputs are 3500 watts and 
24500 watts respectively? 

5* If an electrically driven sump pump discharged 125 gals, of water 
in 4*5 mins», in what time will it discharge 320 gals? 

6, A wire 750 ft. long, has a resistance of 1.893 ohms. How long is 
a copper wire of the same area whose resistance i?> 3.I56? 

\ 
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INDIANA DS»ARTiyeNT OF PUBUC l^^liLICTIOfa 
VOCATIONAL EDUCATION DI\flaON 
TRADE AND INDUSTRIAL ^KVICE TTHSS MftCinE, QMDIANA 

SUBJECT: Eatio and Proportion &ssl^83^& Mr-1 T-S Page 2» 

7 . A wire 2725 ft*, lorg^ B3 mis i n disfziEtsr^p. hss a resisfeanse ©f •^^S 
o^ . s . Find t h e ins i s t snee ©f a la?® ©f t l is S S I B ma te r ia l 3^00' ft© 
longe 

8e Four men did a cer ta in e l e c t r i c s l J©l3 Ssn 12© launiors. HSBT l o sg -sDfiiM 
i t take th ree jnen t o do t he sane t j p e ©f Jol 

9 . One hundred tiyentj fee t of ecndnlt £©stt $?,S9» l^gfc mjTniM 250 f t . 
cost a t t he same ra te? 

10 . A pinion d r ive r gear hss 2L tee th^ ts^ mrl^^sh gear^, 
i s t he r a t i o of t h e driirer gear t© t h e mrkw^in. gear? 

t&^Ma, Ihafe-

1 1 . Give the r a t i o of a jtrlmsrj idnmjBg, ©f 3^ tnsrs^ t© a sesomsrx 
winding of 17 l / ^ t u r n s . 

22, Determine t h e r a t i o of t he shaft d i ans t s r 
i n problems A throij.gh S . 

ajo isearii^ 

1 ' 
A 

B 

S 

© 

S 

Siiaft ffiisEzsiker 

1.000* 

.15!IF 

1«^®= 

,322® 

<J>^® 

Beai^iSH L s i ^ i i : 

2 l/Z*^ 

1»5G0= 

i 3<.?53* 

1® 

! 1 7/8* 

13• A wire t h a t i s 925 fee t long has a rssisitanace ©f 2 . ^ €JIHI!S« l ^ e n n i n e 
the length of copper wire of t h e saa^ area tfeait &as a resisitais^a af 4»24 
OhiQS. 

14» I n t he d i r e c t d r ive i l l i js t ra tedj , t i s 4̂ ° driire p s l l ^ irs^^J^es a t 1700 HE¥, 
• ^ a t s ize p u H e j i s needed t o i r j c r s ^ e tSis 3fM ©f tiae dri-Tsm C G H ^ t o 323C?j 
Bnund off jmUsj diaai?ter t o neares t l /2^« 

m^ffl^^ 

mmm 
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DdANA OEPARTlEKr OF P U S J C ItSTmXmOK 

TiiASE. fiiSi IND9JS7HiA!_ SEHViCE iibiiit-it:- HHWUHE;. !i«niw«»»> 

SIBJHJf: Batio snd ProixsrtlDii -.????a!'"'t '̂̂  S - I 'S'-S ^ ^ 3» 

15# Gonpite the ndsalsg iralne f o r =s£rs J. I fenni^ E. 

A 

3 

e 

B 

E 

l o . feetii 
i i i Br±ysr 

24 

56 

a 
' 

72 

BD, Teeth 
±a Bri-Ten 

72 

36 
1 

^ ' 

S E v D f 

Drl'J^iaT 

- 2E© 

7D 

5D 

a3 

X5® 

33© 

^ 

l£» BeterMise t h e sp^ncle sieeS fixr ^ssh sisp srsf "t&s stSD ©HSIE prUiiggr smai 
drlire iHiisti^efi . 

6.5-—lii 
5" * . _ _ 
3.5='—*i j 

30D 

i -

J3. 

U 

3.5^ 

| « ©« 

17» A ci'efi of 12 men assenSale ii5 n o i i s « ^sj» ^ "liifas siĴ iiiSiic&Hssni I s iici; fee 
i i aa^ase i lio ^ u n i t s s. ^sj^ ism msn^ safte^T.̂ -rrrsl )Tn=rn -aEBjOL fee nssfecSS' 

2B» Ifefcenaiis t h e d i a s e t e r of t i s s n s l l s r TDiiILIisF< 
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VOIATiaNAL EDUCATION DCVISIGN 
TRADH AND INDUSTRIAL ^KVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Test .toswer Sheet 

ELECIIBICIiiNS VOCATIONAL SGBOpL 

IKDUSTRIAL TMJHNICAL MATHEIIATICS-I 

SDBtTSCT: Test on Ratio, and Proportion 

Date Naioe 

Glass Score 

Assignment M-I T-S 

Insu_ actions; roil are to place the-answers for each problem of the test on this sheet, 
Also, show all the work in the space provided. 

Answer 

Answer 

Answer 

-4. Answer 

5. Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
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SUBJECT: Test on Ratio and Proportion 

6. 
Assignment It-I T-B Page 2. 

Answer 

7. 
Answer 

8. 
Answer 

9. 
Answer 

10. 
Answer 

11. 
Answer 
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VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECT: Test on Ratio and Proportion 

12. 

Assignment M-I T-^ Page 3. 

Answer (a) 

M. 

(ax 
M 

13.' Answer 

24. Answer 

15. Answer (a) 

(o). 

(e> 

16. AosRer 

17. Answer 
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NOIEBs Turn j ^ u r t e s t i n to t h e ii^stj^aet^r s 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS L A B C « A T t » Y 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SCmOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Solution of Simple Formulas 

Remarks and Purpose 

Assig?snent M-I-9 

Heference: 1. BASIC MATHEMATICS SIMPLTFIED-C. Thomas Olive; Albany, New ̂ r k: 
Publishers, Inc.; Jourth Edition Dated Feb. 1955, Volumell. 

Delmar 

2. PRACTICAL PROBLEMS IN MATHEMATICS-ELKHSICAL TRADES; Delmar Publishers, 
Inc.; Albany, New York. 

Assignment: 1. Solution of Simple Formulas 
a, read page 323 in reference j^. 
b. work problems 1, 2, 3, ̂ , 7, 10, 11, 13, 14, 15, 16, 17, 18, 19, 21, 

22, 25, 26, 30, 31, 33, 34, 35, 36 on pages 50, 51, 52, 53, 54, 55, 
56 in reference #2, 

TECHNICAL TERMS SAFETY 

Formula 
KDOTID. quantity 
gnknoiai quantity 
Substitution 
Literal value 
Numerical value 
Simplify 
HorsepoTfer 
Lead pitch 
Load center 
Bars 
Poles 
Frequency 
Percent efficiency 
Resistance 
Internal resistance 
Electral isotive force (e.ffl.f.) 
Centi^ade temperature 
Fahrenheit temperatuf-e 
PoYfer factor (P.F.) 
Impedance 
Reactance 
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INCHANA 0EPART1CNT OF PUBUC INSTRUCTKHl 
VOCATION^U. EZ>JCATIC^ CHVISIOej 
THAI£ AM3 IfSXlSnTFaAl- SERVICE 

Test 
INDIANA STATE COL 1-0=£ 

IkKKE HftUTH, JNmAJOA 

SISCiaiCIMS ÔCATIOHiO:, SCffiX)L 

IMMSTHIM. TBCmUGAL MTHMATICS~I 

SUBJECT: Test on &>liition of Sii!?)le Formula 

Reaarks and Purpose 

Assignment M-I T-9 

Assignment; Work the foHowIng problems in the space proTO-ded on the ansner sheet^ 
aiHi place jour answers in the space provided. 

Ei 
1, S=d2 When B 2 

S = 

d 

resistance 
specific resistance of copper 
(10.3) 
length in feet 
diameter in mis 

it is the resistance of ̂ 0 ft. of a 2-̂ jrire circuit using #10 
S.B.W.P. idre with a cross-sectional area of 10^3^ cir. mils? 

E 
When I =. aE5>eres 

E = vol ts 
r = in ternal resistance 
S = resistaiKJe of external c i r ea i t 

2. 1 = E-f-r 

If a cell has an. e,ia.f.. of 2.4 volts, an internal 2«sistaia:e of 0.Q3 
ohms, and is connected to an electrojsagnet with a resistance of 1,5 
ohi^, nhat current idll the iiagnet receive? 

E X ns 
I n (r X ns)+-R Ihen S = volts of one cell 

ns "^ ni2si>«' of cells in series 
r •=̂ inteî ial resistance of one cell 
r"E =̂  resistance of esiemal circoit 
I—^ ai^^res 

If the internal resistance of five cells is 1.8 ohia each, aid the cells 
are connected, as shoim in the diagram, to a 2 ohm resistance, izhat 
current will flow through the circuit? 

eaa.f • per cell 1.5 volts 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SUBJECT: Test on Solution of Simple Formula Assignment M-I T-9 Page ? 

Ro is the unknown resistance of a wheatstone bridge arrangement. 
If R-= 22 ohms, R =-30 ohms, Rp^'^^^ ohms, find the resistance of 
Ro -by 3ub£ iituting in the formula given belov/. 

R. 
R. 
= h 

R, 

IE '^f, 
5. HP= 746 

When R zr) variable resistance 
R,~) in arms of bridge 
R -) 
R^—unknown resistance 

When I ~ current in amperes 
E ::̂  voltage in volts 
5̂ ff.=£: Sufficiency of motor 
HP =- horsepower 

Find the cui*rent required by a motor when the horsepower, 5̂  effi­
ciency of the motor and the voltage ^xt known, Tî rjaspose the above 
equation to get the value of I, 

6. What is the impedance of a coil with 3 ohms resistance and 12 ohms 
reactance? 

=Ji R^ X^ When Z :=: impedance 
R r=: resistance 
X £=. reactance 

7» A 3~phase 3-wire circuit supplying power to several motors takes 
275 ampso T the pressure is 220 volts and the power factor P.F. 
80^, what is the kilov/att load? 

I X E X 1.73 X P.P. 
KW. ~ 1000 When KW 

I 
E 
PoF. 

3-phase power in kilo­
watts 
current in amperes 
pî ssure in volts 

- 5̂  power factor 

B„ A 2-phase 4-wire circuit with an e.m.f • of 220 volts is connected 
to a group of motors that requires B^ amps, at SOjS P.F. What will 
the load be in kw.? 

KW. -
I E X 2 P.F. 

1000 When KW. = 2-phase power in kHo-
watts 

I — amperes 
E = volts 
P.F« - 5̂  power factor 

9# What would be the amps, in a 3-phase circuit when the load is 67.5 
HP, 903̂  cfff, pressure 440 volts and 80^ P.F.? 

I X E X 3 X $gEff. X P.F, 
HP z 746 



INDIANA DEPARTMENT OF PUBUC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

SUBJECT: Test on Solution of Simple Formula Assignment M-I T-9 Page 3 

10. What is the frequency (in cycles) of the current furnished by an 
alternator having 8 poles and running at a speed of 900? 

N 
f-P X 30 When f = frequency 

P ~ number of pairs of poles 
N "~ revolutions per minute 

'1 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
iNDIANA STATE COLLEGE 

TERRE HAUTE, INDfANA 

SUBJECT: Test on Solution of Simple Formula Assignment M~I T~9 

Answer 

7. Answer 

a. Ansv;er 

Answer 

10. Answer 

M)TS: Turn your test into the instructor as soon as it is completed• 



INDIANA DEPARTMENT OF PUBLIC t^!^$3UCTI0N 
VOCATIONAL EDUCATION OIVISiC»>i 
TRADE AND INDUSTRIAL SSRVICfi 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECT: Ohm»s"'Law 

Remarks and Purpose 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATIC3-I 

Assignment M-I-IO 

Reference: !«• BASIC MATHEMATICS SIMPLIFIED-C* Thomas Oli'v'ô  Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume II. 

2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES,- Delmar Publishers, 
Inc.; Albany, New York. 

Assignment: J.. Ohm*s Law 
a. read page 323 in reference #1". 
b. work problems 1 through 14 on pages 57 and 58 in reference #2i 

TECHNICAL TERMS 

Potential (E.) 

Ammeter reading (I.) 

Volt meter 

SAFETY 

I iw la i^P^irti y^i 
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VCCATsOHAf. EDUCATIOK DIViSION 
TRA5^ ANO JNDUSTRIAI. ££r?V1CE TTSaSSH Hii?£FrH^ B««D^^j^ 

f e s t 

i2:£C32ieii£SS ^OCaSIKiaMl- ^^DQ)I. 

iwjQsssinL i^mm^ imnesisiaics-i 

SOBJECTs fest- ca Dhm*« 2*^ B-I f- lD 

Semarks and Purpose 

Assigniasnfcs Work t h e fnllmfn-ng paixjblfims iaa t h e s|!»ce pa^^wMe^ SHS tiEs sasa^r s h e ^ , 
and place jnour answers i n t h e sjiace farowidefi. 

1 . A neon eleciiide s ign dtr^is l | : SE^JS, I f i t s in^sistsBcc i s ^ CJIUHS, 
f ind t h e Tolfca^ i ^edo i , 

2» IShat enyrent i s drasn Isj- a 6,000 sim eiasstrasr cl®c&: nfeasni ©p^^cs l 
from a HO irc>lt l^^ne? 

3<. Miat i s |ihe j«s i s t sncc ©f a iHEî ®? i f i t dE^Ks 5 s i ^ firoar. & 110 
irolt l i n e ? 

4» A 3J.0 irolt l i n e i s pir^sK^ted ^iMa s 15 ssp fiEse. MIX t&e f s s e 
^>asrrj^ SL 3*5 «5hia 3©sd1* 

5# A vol tage of 28.8 To l t s i s si^^saii^^ t^ ^smS. 7-2 aap ®f ciE]nr®& 
t h r o n g a mr® 5 miss Issisg. (a ) ^ a s t i s t ^ r«sists3s;e of tim 
isire? (b) Mist i s 1̂ 3® Tesistsaiis^e per mist ©f a -sire? 

6c I f 2 0.6 ohm r a i l ©DnneEt©2' ^sciJsss&alXy ^Msrted t i e 12. w®lt 
sjstem of a model ra l lT t?^^ ^inat ssesrigaife issnald fl^^i? 

7, According t o t h e MatixaaiL ^Eleetrl^ral Qsie^f 
eoYer«i t j pe A m i « shoaaM njew^ c s f s ^ msr® tSsaai 32 SEB*.. I S 
t h i s i d r e safe t o i2se t© ©sisy po^i^r t© a 1® ©ism 2^ "mlfe nK^lar? 

8. A 600 watt soMering i r tm i s i ^ e i cm a l̂ -̂̂ w®3& l i n e 
r e s i s t ance of 24 ohss . -?ii3i t h e csniTgaiit isssai. 

9« What i s -yie smaHast HES ŝer of iaisoslsttors^, eada E-a&sd a t 12^CIIJ 
Yolts t h a t shoiaM be i 2 s ^ t© saf^SHiii:^ a 2^3,CMIK^jlt t r s s s s i s s ios i 
l i n e ? 

10. Find t he r e s i s t ance of an 
230 Tol t l i n e ? 

slsctr is ; fasss^gs® sfirsKiiBg 4 1 a s^ fsmn^. a 

' 1 1 . Find t h e res i s tance of an isxai i f i% ^rss^ 3„B sm^ 
Yolt l i n e? 

a 

12 . The r e s i s t a i ^ e of t h e f i s M €^ i Js ©f a ^insss^ 23st<0!ir i s W CIHES. 
TShafc i s the f i e l d ccETsaat i&fgn t i e *ii>lt^e s£]j?j!ss tfiss ©©lis i s 
220 vo l t s? 
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SDBJSJr: Test on Olm^s Ls^ a^syyTigrmrmrfr. ^-^T 1 -̂11(0) 

Date J^ass 

Class I j T l ^ i l S ^ 

InstractioBs: '5>ii srs t o p lace iiie sEswers i'tsr saasSi szRdcillfflm saJ ii&ffi ujesfc casa liliis ^ i ^ t . 
l l s o , shoE- a l l trte ^Jixri: I n I s e s j a s e p r sno^s i . 

jfessasT 

fe^issgr 

3. l^'^aWBg' 

4. /^'rhriVffl?-" 

5. ds i l 

w_ 
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INDIANA DB=ArorMENT OF PUBUC lieTRUCTlON 
VOCATIONAL EDUCATION DIViaON 
TRADE AND INDlSTRIAt. SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 1 
INDIANA STATE COLLEGE 1 

TERRE HAUTE, INDIANA 

SUBJECT: Test on Onm^s lasr 

6„ 
Assignment K-I T<-10 Page 2. j 

Answer 

1 

T. 
Answer 

8* 
Answer 

% 
Answer 

IQ. 
Answer 

II. 
.Answer 

;:s!5̂ -̂ _ 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SUBJECT: Test on Ohm's Law 

12. 

Assignment M-I T-10 Page 3. 

Answer 

NOTE: Turn your test into the instructor as soon as it is completed. 



INDIANA DEPARTMOfT OF PUBUC INSTRUCTION 
VOCATIONM. EDUCATION DIVISION 
TRADE AND INDl^TRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Power Formolas Assignment M-I-11 

Remarks and Purpose 

Reference: 1. BASIC HATHEICATICS SIMPLIEEED-C. Thomas Olivoi Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume 11^ 

2. I=RACTICAL HiOBLEllS IN MATHEKATICS-ELECTRIGAl TRADES; Delmar-Publishers^ 
Inc.; Albany, ̂ ew York, 

Assignment: 1, Power Formulas 
a. read page 323 in reference §!.• 
b. Tfiork problems 1, 2, 3, 4, 5, 11, 12, U , 15, IS, 19, 20, 22, 

Z^, 27 on pages 59, 60, 61 and 62 in reference #2. 

TECHNICAl TERMS SAFETY 

10.8 constant 

Substatioft 

Annunciator cable 

Volt diop (ev) 



INDIANA DEPARTI^KT OF PUBUC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TFJADE AND INDUSTRIAL SERVICE 

losiHauttrrnratMiaaL iwATr-raALS L A E Q R A T O K V 
UWEHIAWA SFATE COLLBSE 

EERHE HAUTE. l;̂ 4DtANA 
Test 

EIEGimiGI^'S VDCATLmM. SCHBL 

lEDUSimiM. !IECHiiIClI mSSM^Tms-l 

SUBJECT: Test on Power Formulas ilssi iut M-I T^XL 

Remarks and Purpose 

Assignment: Work the folk«sing pr^blffliis i n t h e space piZTtDiofliem ©m t&e ansssr shee t , 
and place your ansiisrs i n t h e space japDidded. 

! • What MDold be t he l e i g t h of a coig»ar -siipe O.ML® im diamefeer and 
having a res i s t ance of 3-1 oinss? 

2m Miat a re t he ^ a t t s consiase^ i n a ciTsaait leitfe SE ejffi.f. of X15 v a l t s 
and a current of 7.5 angs.-fljggiTtg? 

W - E x I 
•̂  ^ "solts ie.iiD.lL. 

3 , Miat press ing , i n T o l t s , i s nscesssry f c r a cirsnait ©f 1 ^ ^ ^ a t t s 
and a current of 14-3 angs.? 

S ~ X 

4 . l ^ a t current m i l I2sm thjxnj^ a 55® ^ a t t elecHaric iroioi isiieii a 
pressure of 11? Tol ts i s maintaisso? 

I 
I = E 

5 . I ha t i s t he cui r^nt required i n a circnait. hsmnsg, a reslsfeanee of 
26.5 ohms and 5O0 -^atts? 

-/F I = » fi 

6 . ISiat i s t he l o s t - ^ t t a g e i n t i » aiai^iiare ©f a ^aers i ier ' having an 
i n t e r n a l r e s i s t ance of 0 .3 oiaa »̂?̂  a ja-essiare ©f 125 "S l̂&s acrcss 
i t s terjuinal? 

KOTE: 6 v o l t s l o s t i n armature circnait, 

WrE 

http://ie.iiD.lL
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION IhSTRUCTIONAL M A T E R I / U J S L A ^ » 2 A T K ? Y 
VOCATIONAL EDUCATION DIVISION INDIANA STATE OCMJLE(^ 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. i?®3ANA 

SUBJECT: Test on Power Formulas Assignment 1^1 T-11 page 2 

7. What is the resistance of the coils of an electric bell if 0.25 amp* 
flows when a pressure of 2.8 volts is applied? 

R = E E = volts (pressure^ e.nuf.) 
I R = resistance in ohms 

I — current in ascperes 

8. What is the resistance of an electromagnet connected to a cell having 
an e.m.f. of 272 volts and a current of 0.3 amp, flowing through it? 

9» Find the resistance of one conductor of an aniiunciator cable 9per" 
ating on a 12 vclt circuit with a 1.2 volt drop and line current of 
2 anQDs. The cable is 160 ft. long. 

10. A H O volt battery supplies current for signal li^ts and sfdtch 
operation between 2 factory substations. The cable is compost 
of thirty il2 gage copper conductors. The length of the cable is 
2200 ft. and the diameter of one conductor is 80.8 mils. Find 
the resistance of the circuit. 
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•mADE AJ® IfSmSTHSAl. SERVICE T 3 S ? E HAUTE, ilODlANA 

Test Answer aieeb 

SLECmiCISHS m}CATKMM. SCBOOI. 

IMmfSmiM. TSCffiUClL ukTEm^ncs-i 

SOBJECf: ftest on PoHcr FoiEmlas Assignssest M-I f - U 

Dsfce_ _«««, ®̂ *̂* 

Glass Score 

Instructions: You are to place -the answers for each problesi of the test on this sheet. 
Also^ show a l l the voik in the space provided* 

! • Answer 

Ansv«r 

Answer 

Answer 

Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INOI /^A STATE OCMO-EGE 

TERRE HAUTE. INDIANA 

SUBJECT: Test on Power Formulas Assignment M-̂ I T-ll Page 2, 

6. Answer 

7. Answer 

a< Answer 

9. Answer 

10. Answer 

NOTES Turn your test into the instructor as soon as it is coii5)leted« 



I^^IANA OEP^^rrMENT OF P t S U C irOTRUCTfON 
VOCATIONAl. EDUCATION DIVISION 
TRAC ~ AND I N O t ^ n U A L S07VICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRiCIANS VOCATIONAL SCHOOL 

INDUS1E3SL TECHNICAL MATHEMATICS-I 

SUBJECT: Areas Assignment 1I-I-12 

Remarks and Purpose 

fieference: 1 . BASIC IttfHBIATICS SIMPLinED-C. 'homas Olivo; Albany New York; Delmar 
Publishers, Inc . ; Fowrth ^ i t i o n Dated Feb. 1955, Volume H . 

2 . IBACnCAL iSOBIEHS IN MATHEilATICS-EIiECTEICAL TRAEES| Delmar Publishers, 
Inc^; Albany, New York. 

Assignment: l..Areasv.of..BectazigIes 
a. Tead pag^ 116 through 120 i n reference §i., 
b . work problems 1 , 2 , 3 on pag«r65 i n reference #2. 

2 . Areas 
a. read pages 116 through 128 i n reference 0 . 
b . work problems 2 , 3 , 4 , 5 , 8 , 10, 13 , 15, 17,: 19, 22 on pages 

66, 67 and 68 i n reference #2. 

TBCHNCLCAL TEBIES 

Square ffleasore 

Surface aeasure 

Bus-bar 

SAFETY 

•Uinear measure 

Rectangle 

Electral s^gnetic 

Transformer 

Contact Area 

Rigid Steel 

Conduit 



INDIANA DEPARTVEm OF PUBLIC INSTRUCTION 
VOCATIONAL. EDUCA7IO^J DtVlSlOW 
TWVOE AND INDUSTRIAL SERVICE 

SUBJECT: Test on Areas 

Eemarks and Purpose 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, JNDIANA 

Test 

ELECTRIGIA!JS fOCATlOSIAL SCHOOL 

IIfl)USTRlAL TECMICAI. MATHSMATICS-I 

Assi.gB3ient M-I T-12 

i' I ' . 1 I I I . 

Assignment: Work the following p2?obl^s iri the space provided op. the answer sheet 
and place your answers in the space pi^vidsd. 

A piece of copper bus-bar, 5/̂ ** x 1" iii cross section, has an area 
of how margr sq* ails? 

2. Carbon brushes have a certain contact surface area. What would be 
the contact surface area of the brush shown below? 

<.f*/i 
3. If the brush in the above sketch was 2" long and placed in a 4 

sided brush holder with a depth of 1 1/2", what amount of surface 
would be making contact with the brush holder? 

4* Give the inside areas of the following sizes of rigid steel conduit. 
1/2" qorduit, inside diameter .622| 3/4" conduit, iiî ide diameter 
•S24| 1" condfeit, ̂ inside diameter 1.049. See Figure* 

C&NDurr 



INDIANA DEPARTMENT OF PUGLiC INSTRUCTION 
VOCATIONAL EDUCATION- DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCT50NAL MATERiAuS LABORATORY 
INDIANA STATE COLLEGE. 

TERRE HAUTE: INDIANA 

SUBJSCT; Test on Areas Assignment M-I T-12 page 2 

5« A lead covered 500^0CX) 3/c (three conductor) cable has an approx­
imate outside diameter of 2*i'4''. What is the approximate cs'oss'-
sectional area of this cabieV 

6. The tractive force of a magnet is proportional to the ̂  quare of the 
density of the 3.ines of force per = 'uare inch and is proportional to 
the arsa of the surface contact* Vv̂ aat is the area of the face of a 
magnet that has a 4'* diameter? See figure. 

L«.^ ,s^ 

A/?c^ - ^ 
Mmf^sT 

7« What is the square isil area of the cross section of a #!>, 3 and S 
gauge copper wire? Refer to wire tables, 

S* What is the square mil area of a v;ire 1/4" in diameter? 

9« What is the surface contact area of a magnetic pole that has an ouV 
side diameter of 5•563"? 

1 0 - kci electromagnetic brake used a brake l ining that -is 1 3/4" wide and 
the outside diameter i s 8». What i s the area of braking surface i f 
4 brake lirdngs are used per brake? 

L/^i^.^ C^ifrsfi? > . 

L \ 

1 
f 
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SKiCATiOHM, EDUCAT1C5N DiVtSi€m 
t H A S ^ -^ND INDUSTRIAL, ^ i i V J C E TTS^SSE: Bfift£nrE„ ctiOEAssA 

^est MsMST Sfe^gj 

M^SgIi£IJ'3gS WGM^MMML SI^SOL 

JlBUSmiM- 2M. ^^s^3Eis ; s - i 

SUBJECTS Test on ^ e a s Ja^grepggEfc M-1 T-12 

Bate 

Olass S^s^ 
I 

In^truetiqj^s Jeu are to p lsss . t ^ SESMBSS i e p ŝeSa ^joMfla ®f -yES: t^sfc csi t M s si^«^» I 
i l ^ ^ sk>^ all . ills -work im t ^ ^:@se pzi^ifijicij 

i 
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6. 

7. 

9. 

10. 



INDIANA DEPART*EPn' OF PUBLIC INSTRUCTION 
X^MIATiaNAL EDlOrATION Dn/iaON 
TRADE AND INDUSTRIAL SRVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE ODLLEGE 

TERRE HAUTE. INDIANA 

ELEC1SICIMS TOCATIONM. SCHOOL 

IKDUSTEIAL TECHNICAL HATHaCATICS-I 

SOBJICT: Right Triangles 

Eeanszks and Purpose 

Assignment M-I-13 

Sefer^icc: 1 . BASIC IIATHEMATICS SI¥FTrTPIED-C. Thomas Olivo; Albany, '̂ew York: Delmar 
Publ i shers , I n c . ; Fourth Edi t ion Dated Feb. 1955, Volume H i 

2 . PRACTICAL mJBimS I S UkTimikTlCS^^EmiTSLCAL TRADES; Delmar pub l i shers , 
i n c . ; Albaigr, Seir ^ r k 

Agsft^rmieiiL; l^fflght Triangles 
a . read pages 305 through 3 ^ i n reference #L. 
b . work a l l problems on page 70 i n reference #2 . 

Tmm S&FSxI 

R f / ^ tzri angle 

^rpitgaaiise 

^ l o r t Is^ 

lonpT l e g 

Piythggqi^an theorum 
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INDIANA DEPARTWENT OF hX'gUC INSTRUCTION 
VOCATIONAL EDUCATION DIVloON 
TRADE AND INDUSTRIAL SERVIC:-. 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

EIECmi'^IANS TOCAHONAL ^HOOL 

INDUSTRIAL TIi-CHNICAL mTHEMATICS-I 

SUBJECT: Eight Triangles Assignment It-I T-13 

Remarks and Purpose 

Assignment: Work the following problems; 

•«i p I 

1. Determine the length of side (L) for triangles 4 throu^ B» 
Substitute the values gi'̂ en in the table in the equation. 

L « v/x*̂  + y s. 

X 

T 

A 

3« 

4« 

B 

6.6" 

B.B^ 

C 

i f 

2» 

D 

io» 
16« 

£ 

5,6« 

7.8" 

2. Determine length (b) iih^n 

nn»jwinwiwi^..iin 

b^ 
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INDIANA DEPARTMENT O F PUBUC INSTRUCTION 
VOCATIONAL. EOlKirATION OIVtSON 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SUBJECTS Right Triangles Assignment It-I T-13 Page 2, 

3o Compute dimension Z of the part illustrated, for each dimension given 
for X and Y, correct to three decimal places, Wherever practical, use 
the table of square root values. 

T 
X 
i 

A 
B 

G 

D 

Given Values 

X 

3 
6 

12.5 

S.6 

T 

4 
7 

15 

X*4^ Y 

4» The largest side (hypotenuse) of a ̂  triangle is 
Find the hypotenuse for triangles A, B and C. 

= / oT-i- b 

Triangle 

Side a-

Side b= 

A 

6 J/2» 

2" 

B 

7 1/2" 

3 1/2" 

C 

11.5" 

4.5" 

1 
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INOI i^A [%PARTliQ<T O F m i B U C IKSIHUCUCSW 
VOCATiaMAL EDUCATIC^J OIV15KM 
THAOE AHO INOlSTraAL. S H \ n C E 

BMimAgCfti SFATTE OOB H.FgE 
UhdittiiE. B«WUnrE„ DSOEAJJIA 

SDB«M3Ts Right Triangles 3^1 T-13 F a ^ 3-

5» The vector diagram siioss a i ^ l t a i ^ of 2? feetaesa L^ and I 2 * ^ 35 "^olts 
between Lx aisi l2» I3aat i s tiae i r o l t a ^ across Jg^ ami 1^? ffeis TF^ltags 
i s equal t o t he sqoare Tout ot t l ^ snam ©f t4® s^iaares ©^ tire otlier t ao 
s ides of t h e tp j jmgie . 

2? ftnas 

t 
^ 

6» Eiiid t h e l e s ^ h of t h e n̂-ĵ tgiir̂ g s i d e 1M eacia ©f tSss foUs^Eu^ -rigfat. 
t r i a n g l i ^ * 

?• Find t he d i a^nsX d is t sa^^ l^^ti^^ia tli© '^e^ d i i J J . tea^aing lasles siDsaa ia. 
i ^e bii^dBg p i s t e of t h e •f^ggy*-', _ 



INDIANA DEPARTB^NT OF PUBUC INSTRUCTION I feTRUCnONW. fiSATERJALS LAeSRATORY 
VOCATIONAL. EDUCATION DIVISION INDIANA STATE CQJ 3 E(^ 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. l»®iA!!4A 

SUBJECT: Right Triangles Assignment M-I T-13 Page 4o 

8. If an acre of land is laid Out in the forin of a rectangle and one 
side of the rectangle is 153 feet long, what is the length of the 
other side? 

9. How long can a piece of sheet metal be which 3^ 2 ft. wide and can 
be placed inside of a box 2 ft, wide X 3 ft. high X 4 ft. long? 
Disregard its thickness, 

10, What length of wire will be required to wiini around a bar 18 inches 
long, 1 15/16 inches in diameter, with a lead of 2 l/U inches if 
the wire is I/I6 inch in diameter? 
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INDIANA OEPARfnCNT O F F U ^ J C INSTRUCTK^t 
VOCATK^iAi. EDUCATION IXViSION 
1HA£S AND IMOUSTRlAl- SERVICE: 

!^STRUCTtO?iA^. MATERIALS l_ABORATORY 
^̂ EEMÂ lA S T A T E COULEt^ 

T05RE H A U T E , iUm?MA 

Test Answer Sheet 

EIEC1HICIAKS m)CAfiOHAL SCHOOL 

I1ID0S5BIM. TSCHMCAL MiTHSanCS^I 

SaBJS^: Test on R i^ i t Triangles 

Date Hane 

Glass Score 

AssigDnent M-I f-23 

I h s t m c t i o s s : Xou are t o pOLace the answers for each problea of the t e s t on t h i s sheet, 
AIso^ show g^n t h e work i n t he space provided, 

Answer (a) 

(b). 

(<J). 

(e) . 

Ansser 

Aisser 

Answer (5)_ 

(c) 

Axisi^er 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECTS Test on Right Triangles 

6. 

Assignment M-I T~13 Page 2« 

Answer (a) 

(b) 

(c) 

7v Answer 

a. Answer 

9. Answer 

10. Answer 

NOTE: Turn your test into the instructor as soon as it is completede 

^ 
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INDIANA DEPARTMENT OF rJUBLiC INSTRUCTiUN 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

ELECTRICIANS VOCATIONAL SCHOOL 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT: Impedance Diagram 

Remarks and Purpose 

Assignment M-I-I4 

Reference: 1.-BASIC MATHEMATICS SIMPLIFIED- C, Thomas Olivo; Albany, New York: Delmar \ 
Publishers, Inc.; Fourth Edition Dated Feb, 1955^ Volume II. 

2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
Inc.; Albany, New York. 

Assignment: 1. Impedance diagram 
a. read pages 305 through 30B in reference nCL. 
b. work problems 1, 2, 3, 5, 6, 7, S, 9, 10 on pages 71 and 72 in 

reference 

TECHNICAL TERMS SAFETY 

Impedance (Z.) 

Inductance 

Inductance reactance drop 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

Test 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATEEMATICS-I 

SUBJECT: Impedance Diagram 

Remarks and Purpose 

Assignment M-I T-14 

Assignment: Work the following problems in the space provided on the ansaver sheet, 
and ")lace your answers in the space provided. 

1. A circuit has an impedance of 45 ohms. The current flowing is 1.3 
amp. What is the e.m.f. across the circuit? 

2. Find the impedance of a coil which draws 4.6 amp. v/hen connected 
across a 110-volt 25-cycle line. 

3. A circuit has an iii3>edance of 35.2 ohms. Miat is the effective 
voltage if the maximum yalue of the current is 11.4 amp,? 

4o What is the impedance of a circuit which has a resistance of 4^ 
ohms and a capactive reactance of 64 ohms? 

5. The impedance of a certain appliance is 52 ohms at 60 cycles. 
If this device can take 10.6 amperes safely, at what 60-cycle 
a-c voltage can it be operated? 

6. The 60-cyGle impedance of a circuit is 37 ohms> When connected 
across a 60-cycle source of supply the current in the circuit is 
1.06 amp. at the instant when 18*̂  of the cycle have been com^ 
pleted. If a voltmeter is connected across this circuit, what 
should its reading hr/i 

?• The instantaneous value of the current in a certain circuit is 15 
amp. when 40 of its cycle have been completed. If %he impedance 
of the circuit is 12 ohms, how many volts would be indicated by a 
voltmeter connected across the circiiit? 

8. A coil whose impedance is 15.8 ohms is connected across a line where 
the e.m«f. is 200 volts, find the instantaneous value of current 29 
after its zero value. 

9. A circuit has an impedance of 37.8 ohms. Yftiat would a voltmeter 
read when connected across this circuit, if the instantaneous current 
is 4.9 amp. 75° after the CP position? 

10. What effective voltage is necessary to force 11.5 amp« through a 
circuit whose resistance is 9»1 ohms and whose react^ce is 7*2 ohms? 



INDIANA DEPARM^NT OF PUBLIC INSTRUCTION 
V^X:ATICNAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SIJBJECT: Test on In^dance Diagram Assignment M-I T-i4 Page 2. 

11. The reactance of a circuit is equal to 1/3 of its impedance. If 
the resistance of the circuit is 24 ohms;, calculate the ij!5)edance 
and reactance values, 

12. In Fig. 1 find (a) the total voltage, (b) the in^daace, (c) the 
phase angle,- and (d) the power. 

I^0.8£'/fMp. 

Fis.. / 

R^/OO Onns 
JEJk^BS Vcirs 

M̂T̂  

-©O^ o 
f»60cps 

a*? 

13. An inductance of 0,,17 henry and a resistance of 50 ohms are connect­
ed in series across a 110-volt 60-cycle line^ Find (a) 'the inductive 
reactance, (b) the inqpedance, (c) the total current, (d) the voltage 
drop across the resistor and the coil, (e) the phase angle, and (f J ~ 
the power used* 

14. A, resistance of 5 ohms is in series with a coil whose inductive re­
actance is 12 ohms. If the total voltage is 104 volts, find (a) the 
impedance, (b) the total currenjt, (c) the voltage drop across each, 
part, (d) the phase angle, and (•) the power. 

15. Part of the oscillator circuit for a continuous-wave transmitter'is 
shown in Fig. 2. Find the cuarrent from point A to point B if the 
voltage drop is 70 volts* 

/? 

f^ 30 He 

FiG,Z 

L= t>*2S //i£vy/?y 

£ • - 70 VOLTS 

R^SOjOOO of^r^s 
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INDIANA DEPARTMENT OF PUBLIC 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INLTRUCTION INSTRUCTIONAL MATERIAL LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Test Answer Sheet 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-I 

SUBJECT? Test on Impedance Diagram 

Date _̂  

Class 

Name 

Score 

Assignment M-I T-14 

Instructions s You are to place the answers for each problem of the test on this sheet* 
Also^ show all the work in the space provided o 

lo Ansv^er 

2. AnsT/er 

3e Ansv/er 

Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

SUBJECTS Test on Impedance Diagram 

5o 

Assignment M-I T-lk Page 2< 

Answer 

Ans^yer 

Ansi/er 

8< Answer I 

Answer 

I 

lOe Answer 
3r mtrnwimfm*^ 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

SUBJECT: Test on Impedance Diagram 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Assignment M-I T-14 Page 3< 

Answer (a) 

(b) 

22., 

13. 

V^* 

Answer (a)_ 

(b). 

(c). 

W. 
I 

Answer (a)_ 

(b). 

(o). 

(d). 

M. 

Answer (a)_ 

(d). 

15. Answei-

KOTE: Turn youp test into the instructor as soon as it is completed. 
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VT 003 186 
Carpentry, Building Trades Area, 

Building Trades Teachers and Journeymen Carpenters of Ind 
Indiana State Dept. of Public Instruction, Indianapolis 
Indiana State Univ., Terre Haute. Instr. Materials Lab. 
Pub Date - 65 
MF AVAILABLE IN VT-ERIC SET Hip. 

-'-CURRICULUM GUIDES, VfjEACHING GUIDES, STUDY GUIDES, nRADE AND 
INDUSTRIAL EDUCATION, ''CARPENTERS, ^CARPENTRY, HIGH SCHOOLS, 

This cur.iculum guide was designed to aid the instructor in 
orienting students to and preparing them for entrance into the 
carpentry trade through experiences in practical construction and 
study of technical related information. The material was developed 
by building trades teachers and journeymen carpenters in a workshop 
under the supervision of the Supervisor of Trade and Industry. The 
units are (1) Form Building, (2) Floor Framing, (3) Wall Framing, 
(4) Roof Framing and Sheathing, (5) Exterior Covering and Trim, 
(6) Insulation, (7) Interior Finish, (8) Stair Building, and (9) 
Scaffolding. Each unit has assignment sheets with objectives, 
textbook references, related technical information topics, 
on-the-job information and work topics, and a studen: study guide. 
Emphasis is on light or resident-type construction, and a building 
project is used as the vehicle for instruction. The course is 
designed for day school trade classes. The students enrolling in the 
course should be high school Juniors at least 16 years of age who 
intend to complete 2 'Ĵ ears of training and enter the trade. Basic 
references and supplementary materials are listed in the 
bibliography, A suggested list of hand tools and equipment and the 
by-laws and articles of incorporation for the Vocational Building 
Trades, Inc. are included. This document is available for $1.00 from 
Division of Industrial Education, Indiana State University, Terre 
Haute, Indiana 47809. (HC) 
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U.S. DiPARlMlMI OF HIUTH. EOUCMIOH & WEIFARI 
OFFICE OF EDuCMIOM 

THIS DOCUMEHI m BEEH REPRODUCED E X W l l Y AS « « I V E D FROM THE 
PERSOH OR ORGAHIZMIOH ORlGlHkTWO IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

C A R P E N T R Y 

Building Trades Area 

developed by 

BUILDING TRADEf TEACHERS MB JOURNEYISEN CARPENTERS 

of 

INDIANA I1€>USTRIAL WORKSHOPS ' 

S ta te of Indiana 
Division of Vocational Education 

Trade-Industrial-Technical Education Branch 

l a s t rue t iona l Materials Laboratory 
Trade and Indus t r i a l Education 

Indiana Sta te College 
Terre Haute, Indiana 

II 
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T:.a S-br.to Board cf Edr.crt ion, Board of Vooationa] 
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1965 
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MEMORANDUM 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio l;3212 

Vocational Instructional 
FROM: (Person) Thomas E. Eaclms (Agency) Materials Laboratory 

(Address) Division of Industrial Education, Indiana State University, Terre Haute 

DATE: Augusts, 1967 

RE: (Author, Title, Publisher, Date) Carpentry - 1965 

Supplementary Information on Instructional Material 

Provide information below which is not included in the publication, Mark N/A in 
each blank for which information: is not available or not applicable, Mark P 
when information is included in the publication. See reverse side for further 
instructions, 

(1) Source of Available Copies: 
Agency Vocational Instructional Materials Laboratory 
Address nivisinTi of Industrial Education. Indiana State University. Terre Haute 
Limitation on Available Copies rmn^ Price/Unit !l>l.U(r̂  UOOfi . — t 

(quantity prices) 

(2) Means Used to Develop Material: 
Development Group P 
Level of Group F """̂  
Method of Design, Testing, and Trial 

(3) Utilization of Material: 
Appropriate School Setting 
Type of Program P 
Occupational Focus F 
Geographic Adaptability JN/A 
Uses of Material p 
Users of Material P 

(k) Requirements for Using Material: 
Teacher Ccaapetency P 
Student Selection Criteria U/A 

Time Allotment 

Supplemental Media — 

Describe 

Source (agency) 
(address) 
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fel&» 

PREFACE 

I'lals oxirrioulan f^uide hRs "jcen deTToloped priiTir.rily for use 1:7 the in -

s t r ' . c tc r s of the day t rade clo.ssesw Emphasis has heeii placed or. li^^/t or 

resident type of conetruction so as t o neet tho objGcti"/Gs of ':hGse da,.' t rade 

cL'iSGOG ii.1 the .ublic school So 

Ins t ruc t ore in tlie apprenticeship pro^r?xi and journc;,^icn a lso ca;;-. v.sy 

t h i s ^^-lidj t o -socd advi'jitacaQ*. The tcclmical re la ted ^crtj.ons can bo used 

•':oj3uher v/ith the regular question asci^ixasnts for apprentices* Jour^'eyiiicn 

can -.ce any _.arts or a-^cigni-ionts for ins t ruc t iona l purposes as needed to 

further t h e i r Iziovrledgc of or proficiency in the carpentry trade© 

Additiono-l imits concernin; i ndus t r i a l oypes of carpentry Go-j:struction 

•.-.••-st oc added to those in tho ^uide in order t o fvuf i l l a l l the basic require-

i.ionts :nec-?fijary for a complete carpontr;^ course of stud;,'- for approuticos and 

iourncyiicn uo'Tadinr orO'TrjiiB 

Crrpontry u t i l i s e s the riajor pcrtion of the t i ne in tho day t rade classes^ 

t . -erefore, tho set of un i t s for t h i s area '..as oeen developed f i r s t* Sets of 

vni t s in the other t r ades , "ritli -vvhich the c lasses are concerned, v/ill he de-

velG_od la ter* 

i'he mater ia l for t h i s volvano i/as developed hy teach-}rs of building t rades 

and journeyincn carpenters of Indi:>.na in si-jmner v/orkshops undor t h j auspicics 

and r '̂.'.idanoe of the Supervisor of xrade and Industry of the Sta te of Indiana. 

Special acknov/lcdgeir.Dnt i s i.xde to the State Board of Vocaoional Education 

of I l l i n o i s for pomission to use -xi ter ial deveiojed o' the buildin/?; t rade 

torchcrs of tha t s ta te* 

- 2 -
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INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

STATE OF INDIiSIA 
BOARD OF VOCATIOIJAL EDUCATION 

l^s» Burneice Le Black 7 ir« Glen D« Barkes 
Nov,- Albany 

Dro Charles 3« Rochelle 
Evp.r.sTille 

Uli"^^ Jobji \im GoiYd;-̂  Jr< 
Ind i anapo l i s 

Mr« I r a Lo Euntington 
Vfabasb 

I:r, Luke ^Vbitc 
Oovin.'^to'::. 

EXECUTIl/E AI>ID ADLilllSl'RATIVE SIALT 

Vailia;.-!! E. V/ilson 
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Donald L» Pound 
Siipcrvisor 
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Assistant Supervisor 
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Lester Hale 
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Teacher Trainer 

Vi,B. Hill 
Teacher Trainer 

Aadrev; Pa.i-ker 
Tocchc?.' LTaar-er 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAU-rc. INDIANA 

OBJECTIVES 

General: 

To prepare the boy for advantageous entrance in the carpsntry trades* 

Specific: 

!• To orient students in the carpentry trade* 
2» To develop skills and loiowledgQ through practical oonstraction* 
3» To develop appropriate and safe v/ork habits. 
4« To develop the ability to apply technical related inforjuation. 
5« To develop a wiolescne understanding of trade and social prcblens. 
6m To develop desirable attitudes of iniuiat'v:;, rssponsibiiity, 
7m To develop a pride in good workmanship* 

Standards For Day Trade Programss 

Z. 

4* 

5* 

6. 

Students shall be at least 16 years of age & have jimior standing. 
Students shall enroll -Rribh the intention of completing two years 
of building trades. 
Students shall enroll with the intention of entering ohe trade* 
It is recoimnended that all enrollees in the building trades have 
at least on© year of previous industrial arts on an exploratory 
be.sis. Exceptions inay be 3iade v/here an enrollee enters fro®, a 
school Tidiere industrial arts courses are not available* 
A building project equivalent to a two bedroom residence shall be 
constructed as a vehicle for instruction. In cities and tosms 
where outside projects caaanot be built a project within the shop 
area aay be built. The area available would determine the size of 
the house to be built. 
With a one-half day program, it is better to spend two years on one 
project than to sacrifice on giving all the necessary technical 
related information. 
Classes ^all be limited to 16 students. 

-3-
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BUILDING TEADK CARPENTRY 

MIT I , FCm. BUILDING 
l>yX-s of S-:.-::. in F.j\>ndatica Work 
La^D'at of Foundarions 
5-jiiding foctiiig and Fier Forms 
Stsi^-^ and Step Forms 
Coliunn and Beam Forms 

6. 

UNIT I I . 

UNIT I I I . 

UNIT 17. 

FLQCS? IRAMING 
S;lll Oonstruutiori 
P;»it* ::r Coliasns 
Gl:f»de:rs or Be«5is 
Floc^r aisi Ceillog Jo i s t s 
Fv»aining Openings 
Hlaeing or Bridging 
Lav-ing Sul?-Floo?» 

mLL FRAMING 
Platfe^!!!! FrsORe! 
Balloon R'anse 
Door Framing 
WindoH^ Framiag 
Bart i t ion Framing 
Firo P!Iac«5 Frandng 
Slidizig Do{>r Fraudsg 
Fiirri3Eg 
Grrnnds ani Baoking 
Frainlag Gable Bads 
Outside Ifeil Sheathixsg 

ROOF FRAMING AND SHEATHING 
General Information 
Fraiidng a Gable Roof 
Frajaing a Shed Roof 
Framing a Hip Rocf 
Pr^aming In tersec t ing Roofs 
Framing a Gazabrei Roof 
Framing of Tfeiequal Pitch Roofs 
Framing Dormers 
Framing Flat Decks 
Framing Truss Rocfg 
Roof Sheathing 
Collar Beams 
Framing for Roof Openings 
Framing a Snub Gable 
Framing a Lean-To Roof 
Naming a Chimney Saddle 

16, 

24:. 

36* 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

UNIT Vo EXTERIOR COVERING AND TRD£ 53o 
Cornice Trim 
Roof Coverings 
ao y/ood Shingles 
bo Asphal.t Shingles 

Cement Asbestos Shingles 
Roll Roofing 

Co '^etaJ Roofing 
Setting l/Yiiidow and Door Frames 
Wall Coverings 
Porch and Entrance Trim 

UNIT VIo INSUUTION 61, 
General Information 
Loose Type 
Blankets and Batts 
Rigid Board 
Reflective Type 

UNIT VIIo INTERIOR FINISH 67< 
Fittirig and Hanging Windov/ Sash 
Trimming \'Iindovf Openings 
Finish Floors 
Composition and Ceramic Floor Covering, Tile, etCo 
Setting Door Jambs 
Trimming Door Opeiu.ngs 
Fitting and Hanging a Door 
Base Boards 
Miscellaneous Members 
Wall Covering 
Installing pre~fabricated Cabinets 

UNIT VIIIo STAIR BUILDING 79o 
Types of Stairways 
Stairway Terms and Types of Construction, 
How to Determine rise^ run and tread in stair layout 
Hov; to determine headroom, drop and length of stock 
Hovf to layout and cut stairhorses 
How to layout and cut stringers 

UNIT DCo SCAFFOLDING 
Low Scaffolding 
Medium Scaffolding 3 to 10 feet 
High Scaffoldi.ng 
Special Scaffolding 

86 

Use of ladders 

AGENDA A Bibliography 
AGENDA B Suggested list of Tools 
AGENDA C By-Laws to Articles of Incorporation 
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BUIUDING TRADES CARPENTRY 

U N I T # 1 FORM BUILDING 

ASSIGNMENT # 1 

ASSIGNMENT # 2 

ASSIGNMENT # 3 

ASSIGNM£2{T # A 

ASSIGNMENT # 5 

ASSIGNMENT 0 6 

ASSIGNMENT # 7 

ASSIGNMENT # 

ASSIC9IMENT # 9 

TYPES OF SOIL IN FOUNDATION WORK 

LAYOUT OF FOUNDATIONS 

BUILDING FOOTING & PIER FORMS 

BUILDING WALL FORMS 

STAIR AND STEP FCBMS 

COLUMN AND BEAM FORMS 

SIDEV8ALK AND FLOOR FOHfiS 

ARCH CENTER FORMS 

FORMS FOR CAPS, SILLS AND LINTELS 

ooQas 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT lo FORM BUILDING 

ASSIGNMENT lo TYPES OF SOILS 
IN FOUNDATION 
WORKo 

lo 

2„ 
3o 

REFERENCES 
Concrete Form construction ppo 1-7 
Lair^ ppo IS-M 

The nature of the prevailing soil should be known^ because soils are the 
determining factors for a permanent base for a foundationo 

CLASSROOM 
Related technical, 
information 

Bearing strength of 
sub-soils 

ON THE JOB 
Information to be 
given on the .job 

Data of climate and 
area drainage 

Work to be done 
on the .job 

Testss 

Open pit method, 

Au£^.r Methoda 

STUDENT STUDY GUIDE 

lo List three types of soil encountered in small building foundations? 
2o Ihat type of soil makes :he best footing base? 
3o VJhy is clay tne most, uncertain of soils for building foundations? 
4o Name three types of soil that are less suitable as a foundation soil? 
5o Miat is the common cause of foundation movement? 
60 What is the depth of the frost line in your community? 
7o What might happen if frost does get under the footings? 
80 How can the footings be protected against frost? 
9o How may water be drained from foundation soils? 

lOo How is soil tested by the "open pit" method? 
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UNIT r.o FORI-f BUILDTHCf 

ASSIGmiEDJT To LAYOUT OF 
POUNDATIOUS 

CARPMTRiT 

REEEBENCES 
lo Dforbahn, ¥ o l , I I pp . 18-22, 456-467 

?e Gon?-rete Foim Construction, pp. 8-13 
4<, 

To.^ 00::%' ^e- of r;his anjt is br: dascri.be in detail the methods of laying cut 
fouaao•:';, ;:J.?J, i'̂ tx.j.vjg batter boards, establishing building lines, and checking the 
!kayr«-.r f^- ?)̂ '5«'.C m3tb.'.>do 

»iiHt:^^*^>^.^^tj^ar^^m.-^>*jt- c.rnr^i.»-3Kai 
3.USSR00M 

Relafce-i t e •"•hni sal^ 
:'lK.f.ri: '̂Da;t-.5'7ri:. 

ON THE JOB 

Safet;y Preoaution-:rio 
Si-Judy Lo oal Buildnrig 
G:vd6So Head F.^ :-v. E;,a2)-ŝ  
and Survay map-:;. O-rlen" 
t a t i o n in use of t r a n s i t 
of clumpy leTeXo 

Information t o be 
gi-ren on t h e job 

Work to be done 
on the ,iob 

Safe ty Pre i^autions© 
Apply Building Codes* 
How t o sq-Aare by 6-8-10 
ru lso 
Haw to cheek diagonals* 
How to make and set bat«-
ter boardso 
Use of Fiumb bob and line© 

Locate Property Line* 
Establish FraiA Building 

Line© 
Locate other building lines* 
Set Batter Boards* 
Layout offsets* 
Locate ExcaiTation Lines* 
Locate Footing Lines* 

STUDEl'IT STUDY GUIDE 

4* 
-.« 

6* 

^ * 

9 . 

, i . ; ' 0 

13 < 

Why .1:5 i t importiant t o cheek t he p l o t pilan or have a survey made? 
INhy a r e t h e r e s t r i c t i o n s c f t h e l o c a l code? 
Wh'.y i s it i japortant t o fol^low a l l t h e provisions of the l o c a l code? 
HSIhiy shvould a l l layout dimensions be checked? 
Te l l how t o e s t a b l i s h a base l i n e i^'om t h e surveyor's I m e s * 
Deso-clbe t h e '*6"8-20 method*^ of squaring comers and expla in i^y these 
f igu res a re usedo 
Explap.13. how t h e "diagonal method" i s used t o square a building* 
"What i s the purpose of b a t t e r boards? 
Should b a t t e r boards be erso ted l e v e l ? "Wî ? 
Hooy a re r̂ ,o:?Tiers re loca ted a f t e r t h e excavation i s made? 
Wiiat faobors detexmine t h e s i ze of t he excavation as compared t o the s i ze 
of the fo?mdation? 
Hew ai'e ejccavatio-n and footirxg l i n e s located? 
Li i5* r.he t coas arid equipment necessa ry for laying out building l i n e s * 

http://dascri.be
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT lo FORM BUILDING 

ASSIĈ JMENT 3o BUILDING FOOTING 
& PIER FORIS 

REFERENCES 
io Dalzell and Townsend^ Volo II pPo 8-lU 
2o Durbahn^ Vole II ppo 24-26 
3o Concrete Form Construction^ ppo 34-54 
4«» Local Code 

The purpose of this lesson is to teach the names^ sizes and proper con­
struction of each type of footing formso 

CLASSROOM 
Related technical 
information 

SM-3m JOB. 
Information to be 
^iyen on the .job 

Safety Precautions« Safety Precautions o 
Reasons For Footings» Locate depth and level 
Types and Sizes of footing lineSo 
Footing Forms, Footing keywaySo 
Methods of Leveling Forms Locate steel in footings. 
Estimatingo Size of pierso 
Math related to forms 
and materialso 
Load weight for piers 
and spanso 

Work to be done 
on the .job 

Locate footing lineso 
Establish corners to correct 

levelo 
Build^ brace and level 

outside formso 
Build^ brace and level in­

side forms 
Build special footings^ 

piers ̂ for chimneys and 
special appliances. 

Installation of steelo 

STUDENT STUDY GUIDE 

lo how are footing lines determined" 
2o IShat two items must be taken inttf consideration when determining the width 

of footings? 
3o ^at rule of thumb is used to determine the width and depth of footings^ 
4o IShat can be done to strengthen a footing which passes over a filled areat? 
5o Describe method of leveling footing forms, 
6„ Tl?hy should outside footing forms be built first? 
7o What provision should be made in the footing for bonding the wall? 
Bo Sketch two types of special footing forms used for piers, 
9Q HOW is the straight edge used in form building? 
lOo Write a brief step-by-step procedure of how to build a form for a tapered 

footingo 



^^••IMMS «!• mmm 

MIT lo FOmi BUILDING 

ASSIQ ÎMEJilT #0 VfAIl. PORIS 

CARPENTRY 

REFJiTMCES 

lo Da lze l l and Townsendj, Vol© pp« 14-25 

:s. 

4o 
5« 

Durbahn, Vol. I I pp. 26«4:4 
Concrete form construction pp. 14-33, 
53«'72.„ Checking Your Knowledge. 

The purpose of »"his lesson i s t o famil iar ise the student with the various 
I5ypesn methods ?f cionstruction, erection^ tying^ and bracing of forms for 
concrete walls« 

ĈLASSROOM 
Related t.3ihn-a..'.ti.i. 

Safety Pree-aution^o 
Materials Used in Form 
Building© 
Lubrication of Forms 
Study spreaders J, wholersp 
and ties© 
Scaffolds pei-taining t o 
ruEHByso 
Math re la ted t o wall 
forn^o 
Anchors, t i e rods^ r e ­
inforcements and clamps. 

i n l ^ m a t r o n t o D e 
giTen on the job 

ON THE JOB 
• Wdri:' t o be' done 

Re-̂ 'checsk foim lines© 
H.5W to make arri set 
•wall forms© 
Bra.cing forms© 
How t o erect runways. 
Opening sizes for 
windows., doors and other 
openings© 

on the job 

Re-check building c o n e r s 
and l i ne s • 
Building J, plumbing, bracing, 
and lubricating outside wall 
forms. 
Building plumbing, bracing, 
inside wall forms© 
Building runways 
Establish concrete wall 
levels© 
Sett ing window, door, and 
other opening ftrames© 
Removal of forms. 

STUDENT STUDY GUIDE 

1» How is the building or wall line located on the footing? 
2o How are the studs fastened at the footing? 
3« Studs for forms should be located 12"̂ , 16", 24", 28" O.C. 
4» Give the actual sises of the following pieces used in formTsork—2 x 4s 

2 X 65 2x8,^ 2 X lOi 2 x 12© 
5» How much lumber would one order to ccmpensate for lack of actual width? 
6« Describe procedure for making a form panel© 
7© Ho?r does the length of the inside form differ from the outside form? Explain© 
8© "What is the difference in function between the wholer and the spreader? 
9o Name and describe three types of tie rod fasteners© 
10© Why shoiild a ladder be used when entering or leaving basement after wall 

forms are in place? 
11© Name the parts of a wall form that contribute to rigid bracing© 
12o How are door and window openings., water pipes entrances, grider pockets, etCo, 

fonned in concrete walls© 
-10« 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

imiT I , POEM BUILDING RSFEEENCES 

ASSIGNIffiNT 5«, STAIR AND 
STEP PCEMS 

l o 

4o 

5o 

Dalzell and Townsend, Volo I , pp« 331-335 
Durbahn^ Vole IIi, po 40 
Townsendj, ppo 180-182 
Concrete Form Construction^ pp» 73-87 

The purpose of t h i s assignment i s t o acquaint the student with the correct 
methods and procedures in the construction of forms for concrete s t a i r s and steps* 

CMSSROOM 
Related technica l 
infonnation ^̂  

Safety Precautions 
Types of Concrete Steps 
& AdTTflatages of Eacho 
Estimating© 

Foimulass 
a« Height, Width of 

steps* 
b» Ti'ead Pitch for 

drainage* 

ON OHE JOB 
InfoxTQiation t o be 
^iyen on the ,job 

Work to be done 
on tlie iob 

Safety precautions. 
How t o make and use a 

p i tch board© 
"Why reinforcement s tee l 

i s usedo 
How t o layout stringers© 
Determining sub-grades© 

Locate s t a i r s . 
Layout & locate s t r ingers* 
Bracing & shoring* 
Placing Reinforcements* 

STUDENT STUDY GUIDE 

1* 
2. 
3* 
4* 

5* 
6* 
r» 
i > 

8* 
9© 
10© 

llo 
12* 
1? ^9 

14< 

TMhat two maasurements must be determined before steps can be laid out? 
The proper height of a concrete step is 6̂, 6|-, 7., 7jp or 8 inches* 
How are number of steps determined? 
State a g®aeral rule indicating the relationship between the height of 
riser and the width of tread? 
How is the relatioiaship between riser and tread a safety factor? 
Hnw is a pitch board made and used? 
In the open stair form^ the joist (need̂  neednot) erbend beyond the slab 
supporting sheathing* Explain© 
Iftiat is the purpose of beveling the bottom of the riser board? 
"Why sho'old the open stair horse have shoring wedges under the po^s? 
TShy is it desirable to build step forms so that the risers and side forms 
can be easily removed? 
How close to the top of the step slab should the reinforcing steel be placeds 
Sketch an imdercut and an ornamental riser* 
What are the advantages of concrete steps over wooden steps? 
"Why is good workmanship so important in building forms for concrete steps? 

.11. 
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CARPENIRY 

UNIT lo FORM BUILDI1«> 

ASSIGNUENT 60 BUnj)ING COLUMNS 
AND BEAM FORMS 

.5o 

REFERENCES 
Dalzell and Townsend, Vol, II, pp. 26-2? 
Durbahn, Vol, II, pp, U^-U? 
Giese^ pp, 54-55 
Concrete Form Construction, pp, 42-43 

The purpose of this lessen i. to explain the types and methods of con­
struction forms for c.:.̂ crete columns and beams, as well as setting, bracing and 
shoring in positiorio 

CLASSROCM 
Related technical 
information 

Safety precautionso 
Material used in con­

struction. 
Methods of anchoring. 

ON THE JOB 
Information to be 
given on the .job 

Safety Precautionso 
Hovtf to build forms for 

columns and beams. 
Bracing columns and 

beam formso 

Work to be done 
on the .job 

Setting, spacing and 
shoring posts and other 
supports. 

Sheathing forms* 

STUDENT STUDY GUIDE 

(a)o What is the purpose of a column? 
(b)o Tiihat is the purpose of a beam? • 
Why are triangular strips placed in the corners of column and beat, forms? 
How long should the forms be left in place after pouring a load bearing ool^unn? 
What is the function of a yoke? 

5o Illustrate two types of yokes which can be made on the job? 
0, Indicate the number and spacing of yokes on a column two feet square and 

ten feet high© 
Ejq)lain how a beam form is held in positiono 
What advantages are there in making up panels for column and beam forma? 
Why is it recommended to use tongue and grove sheathing in the construction 
of oolumn forms? 
What special consideration must be kept in mind when making forms of plywood 
for short columns or piers? 

H o Scplain the advantages of a tapered form for short piers or column*? 

2 
3 
4 

7 
8 

9 

10 

»12-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CAEPENTRY 

IMIT !• FORM BUILDING REFERENCES 

ASSIGNMENT 7o SIDESTALK & 
FLOOR FCBW 

lo Dalzell and Townsend, Vol» I 
pp, 313-3191 339-346 

Zo Giese^ pp. 33-35 
3« Concrete Porm Construction, pp* 90-93 

This lesson i s t o familiarize the student with the methods and materials 
used t o construct forms for sidewalksB and t o explain the laying out, se t t ing 
azid bracing of s t ra igh t and curved forms for walks^ drives and te r races* 

CLASSROOM 
Keiated technicsLl 
information 

Safety Precautions 
Types & sizes of walks 
s t r a i ^ t & curved© 
Soil Conditions & drainage© 
Use of expansion j o i n t s 

i n slab concrete© 
Estimating© 
The Use of screeds• 

Information t o be 
given on the job 

ON THE JOB 
Work t o be dome 

Safety Precautions© 
Pitch or slope for 
sidewalks & driveways© 
lifeterials used in ex­
pansion joints© 
Sett ing & leveling 
screeds© 

on the job 
Ji ' I I' • I I ITil II I • I 

Locate & level walk© 
Ebccavate & level area to 
receive walk© 
Construct & set forms© 
Brace & level foims© 
Provide for expansion joint© 
Setting screeds© 

STUDENT STUDY GUIDE 

1© Hhat type of lumber is usually used for sidewalk forms? 
2© Why should the edge of forms be straight? 
3© What pit oh should be provided for the width of a sidewalk© 
4© Explain how an expansion joint is provided for in sidewalk forming? 
5© How are the edges of sidewalk forms aligned? 
6© State two reasons for the use of spreaders in sidewalk forms? 
7© Sketch a layout for building curved walk forms? 
8© How thick should a sidewalk be constructed© 

-13-
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CAEPEWTRY 

imiT Z\ FORM BTJl.LD;mG 

ASSIGm^IEFr 8a ARCH CENTER 
FOEJl/B 

REFERENCES 

.1.0 Architectural Graphic Standards, p» 23 
2» Concrete Perm Construction, pp. 94-105 

5. 

I'h.r p-irpiiss of iCxii-s assigruner.t i s t o f a m i l i a r i z e t h e s tuden t w i t h t h e types 
and sl?'as of arch C5nt3;-?s„ and the methods of lay ing out and constructixig» 

GXASSROOM 
Related tsohnn-oa'. 
information 
m^L.rci^nC»m*->'—» 

Safet;y Prsf^autlonso 
Study types and where 
used.2. ,fun.ctionso 

Ma,terials to be sup-
poji't'.edo 

lype of Gonstx'uction of 
forms for arched 
openirigso 

PMtp Jaskj segmentalj, 
sem.i-oir3ular, ani 
S5m:i«a!i,;i.iptical archese 

ON THE JOB 
Info:miation t o he 
:iven on the ,iobo 

How constructed. 

Use of t o o l for a rches . 

Safety pract ices* 

Work t o he done 
on the job 

Use of framing square and 
trammel points i n layizig 
out arches* 

Layout and construotiozu 

"Humb and l ine" (Set) 

Brace in position* 

STUDENT STUDY GUIDE 

1» "What i s the function of arch centers? 
Bo Why I s a s l igh t crcwrn b u i l t in a flat- arch? 
So Explain the ad-vantages of a segmental arch* 
4« What i s meant by lagging? 
5o Sketch a method of settiaig forms for arch center i n s t a l l a t ion* 
60 Why v5,o t he side wal ls of a crowned arch opening need f ^lid support? 
?o Ho7/ are segments l a i d out for the semi-circular arch? 
80 I l l u s t r a t e on a drawing t he followings spring l i n e , s t r u t , t i e and cleat* 
9« What i s the purpose of the spring l ine? 

10* Sketch the following types of archess Gothic Roman, Tudor, 
E l l i p t i c a l and Jack* 

- .?u4. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPENTBT 

MIT I. FORM BUILDING 

ASSIGNMENT 9« FORMS F(B CAPS., 
S I L L S & LINTELS 
AREAliVAYS» 

lo 

2, 
3, 

5o 

KSFERENCES 

Dalzell and Townsends Volo 11, pp. 99; 
185-188,1 190, 245, 2?S, 

The purpose of this assignment is to familiarize the student with the 
TTarious methods of building and anchoring forms for caps« 

CLASSROOM 
Related technical 
information 

Safety precaubionso 
Bracing for precast foims. 
(types of forms for coping© 
Jfethods of Holding Forms in 
place for casting in posi" 
t ion* 

Types of forms for areaways. 

ON THE JOB 
Information to be 
^l^en on the ̂-job 

Safety precautionso 
How to hold form in 
place for easting in 
position* 

How to brace & tie for 
precast forms. 

Work to be done 
on the Job 

Build forms to size* 
Bi^ce & tie properly for pre­
cast forme 

Layout & construct forms for 
casting in position* 

Set forms for areanays* 

How to drain the areawayso 

STIJDENT STUDY 

lo flhy should precast concrete lintels be made at least tJaree ireeks before 
using? 

2o How far from the bottom of a solid reinforced concrete lintel should the 
reinforcing bars be placed* 

3* l&ke a sketch showing how a lintel can be made î pom 8^ x 8" concrete blockst 
4* Under what conditions is it more desirable to cast caps in positiozi? 
5* "Slhat problems do you ha^e ̂ e n pouring a cap on an open masonaiy or block wall? 
6* Sketch a plan for a chimney precast cap form to fit a two-flue chaam^* Flu© 

sizes Sj" X 8|"« Chimney size 16** x 30**, Show bracing* 
7* ?Riat is the purpose of areaways? 
8* How are areaways fastened to the main foundation ishen they are not poured as 

an integral \mit? 
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BUIU}ING TRADES CARPMTRI 

UNIT # 2 FL'OOR FRAMING 

ASSI@a£^S # X 

ASSIGNUBNT # 2 

A3SI(HJMSNT # 3 

ASSIGNMS^T # 4 

ASSKmSST # 5 

ASSI(2BENT# 6 

ASSIGNMMT #7 

SILL COl̂ TRDCTION 

POSTS OR COLIJUNS 

GIRDEBS OR BEAUS 

FLOOR AND CEILING JOISTS 

FRAMING OPENSK Ŝ 

PLACING OR BRIDGING 

LAYING SUB-FLOOR 

- 1 6 -
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPENTRY 

UNIT IIo nOOR FRAMING 

ASSKHfllENT lo SILL 
CONSTRUCTION 

Ic 

2c 

3« 

5c 

REFERENCES 
Durbahn^ Volo 11^ ppo 5^-57 
Lair^ pPo 28-33 
Framing Sheathing and Insulation, 

PPo U-23 

The purpose of this construction unit is to familiarize the student with 
the name^ size,, and location of each member of the most common types of sill 
construction and to demonstrate the proper construction of each type of sillo 

CLASSROQU 
Related technical 
information 

Safety precautionso 
Shrinkage 
Comparative cost of 
different types of 
sillso 

Nominal & actual sizes 
of lumbero 

Termite shieldingo 

ON THE JOB 
Information to be 
given on the ^6b 

Safety precautions 
Tools usedo 
Various locations of 

sillso 
lilhy mud sill is laid in 

fresh mortar or 
mastico 

Work to be done 
on the .job 

Selection of material and 
location of each member 
of siUo 

Placing, of termite shieldo 
Lgying out and fitting mud 
• sillo 
Level and anchor mud sill 
in fresh grout or mastic. 

STUDENT STUDY GUIDE 

lo Make a sketch of a box sillo 
2o Name three other types of sill constructiono 
3o Itiich type of sill construction is affected least by shrinkage? 
Uo Name four species of lumber commonly used for sill construction* 

IfVhich is to be preferred? T̂hy? 
5o Show on the sketch of box sill where teimite shields are installed© 
6o liTfhy are termite shields necessary? 
7o What are the advantages of back filling before beginning sill construction^ 
8o What are the disadvantages of back filling before beginning sill construction? 
9o Figure the board feet of material necessary for the sill used in the project 

house? 
lOo How are sills anchored to foundations? 
H o What standard lengths of 2" planks would be used for the mu'̂  sill of a house 

24'-0« X 302 -0«? Show by-sketcho 
12o What safety measures are necessary while installing sills? 

-17 
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CAB,PMTRY 

TJNIT I I . FLOOR FRMING REFERENCES 

ASSIG1\IMEIT!!? ?;« POSTS OR 
GOLIMS 

Zo D'-xt'Dahn-̂  Vol© I I , pp . 57-69 . 
wo Lair^^ pp© 18-41 
5o F/'amlngj sheathing and i n s u l a t i o n , 

ppo 36-48 . 
4 . 
.'• o 

The purpose of t h i s as;f<lgnm.6nt; i s t o f a m i l i a r i z e the s tudent iffith t h e v a r i o u s 
type of p o s t s or col^imns used for ca r ry ing f loor l o a d s . They must be c a r e f u l l y 
s e l e c t e d , spe.ced and designed t o staxid up ixnder t he requi red l o a d . I t i s important 
t o make a carefu l study of groimd condi t ions r e l a t i v e t o t h e bearing load before 
foo t ings a re poured. 

CLASSROOM 
Related teohnical 
iaformation __̂  

Safety precautions. 
Types, kinds & costs. 
Camparative strengths© 
Load calculations. 
Methods of anchoring. 

ON THE JOB 
Information to 'be 
;iTen on the lot-

Work to "be done 
on the ,iob 

Safety pre^iautions. 
Determine length. 
Procedure of installation 

Selection, size, spacing* 
Construction or fabrication* 
Setting, fastening and 
anchoring. 

2. 
3. 
4. 
5. 
6. 

7. 

8. 
9. 

10. 

STUDENT STUDY GUIDE 

Name three materials used for posts and columns. 
How are the bottoms of wood posts protected from moisture and termites? 
How is the wood post anchored at the bottom? 
?Riy should posts or columns have a bearing plate at the top? 
"What is a good method to use to find the exact length of a post or column? 
What is the relationship of the cross-section size of a wood timber to its 
load capacity? 
Frcm the chart on page 40, framing,, sheathing and insulation, figure the 
difference in load capacity between a 6" x 6" wood post and an 8" x 8" wood 
post both seven feet long. Give answer.in tons. 
V?hat is the minimum size (cross^section) recommended for a wooden post? 
EavT do you usually determine the span between posts? 
What safety measures should be cbser'ved while erecting posts or columns? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPENTRY 

UNIT II0 FLOOR FRAMING 

ASSIGNMENT 3o GIBDERS OR 
BEAMS 

lo 

5o 

REFERENCES 
Durbahn^, Volo 11^ ppo 57-60 
Lair^ ppo 33-41 
Framing^ sheathing and insulating, 

ppo 24-25 

The purpose of this assignment is to familiarize the student with the 
various types of girders or beams used to support floor loads« They should be 
carefully selected and constructed so that they will carry this load* 

CLASSROOM 
Related technical 
information 

TypeSj kinds and costo 
Load calculation) 
Comparative strength» 
Bearing0 

ON THE JOB 
Information to be 
given on the „1ob 

Method of procedure© 
Safety precautions© 

Work to be done 
on the .job 

Selection, size, spacing. 
Construction or fabri-

cationo 
Placingo 

STUDENT STUDY GUIDE 

lo "What types of materials are used for girders or beams? Kilhich is best* 
Which is most expensive? 

2<, How much bearing should a beam have on an outside wall? 
3<. What factors determine the size of a girder or beam? 
4o Vifhich is stronger for any given cross-sectio i size, the built-up or the 

solid beam? 
5o When constructing a built-up beam or girder, what rule must be followed as 

to location of splices? 
6o Why should air space be left around the end of a wooden girder resting on 

an outside wall? 
7o What is the maximum span for a wooden girder 6" x 8" for a one story house? 
8o Figure the number of board feet needed for the-beam, or girder used in the 

project houseo 
9o Sketch the end view of a steel gitder showing girder supporting floor joist, 

lOo List the safety measures to be fol" owed when installing beams or girders© 
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CARPENTRY 

UNIT IIo FLOOR FRAIONG 
REFERENCES 

ASSIGNMENT 4o FLOOR & CEILING lo ^urbahn, Volo II, pp, 61-665 97-100 
JOISTS 2o Lair, ppo A1-A8 

3o Framing, sheathing and insulation, 
PPo 43-52 

4c 
5o 

The purpose of this assignment is to familiarize the student with the 
horizontal framing members of a building ?^ich supports floors & ceilings & the 
selection of material, estimating loads, laying out, truing, leveling & fastening 
of these members* 

CLASSRpCM 
Related technical 
information 

Safety precautionso 
Function of joists. 
Grade, selection & cost. 
Estimating of floor & 

ceiling joists. 
Methods of framing 

joistSo 

ON THE JOB 
Information to be 
Lven on the job 

Safety precautions. 
Selection of crown edge. 
Doubling joists for 

partition & added 
weight. 

Selecting nails. 

Work to be done 
on the job 

Selection, size, location. 

Cutting, fitting, nailing. 

STUDENT STUDY GUIDE 

1. 
2, 
3. 
4. 

5c 

6, 
?. 

80 

9« 
10. 

11. 

12. 
13. 
14. 

What are the functions of floor and ceiling joists? 
IJhat are the standard spacings between joists? 
What factors determine these standard? 
The minimum span for 2" x 10" joists, 12" 0. C. with 40 pounds live load 
plastered ceiling is . .. 
Make a sketch showing how the ̂ b̂ow" or "crown" of joists must be placed, 
give reason. . . . 
In fitting joists around steel beam, allowance should be made for . 
The metal support is recommended when framing joists against wood 
beams on girders. 
How do you determine the 0© Co spacing of the first and second joists installed? 
How do you lay out joists locations along a box sill? What does the X indicate? 
After setting and nailing all joists, the next procedure is to 
outside joists and brace them. 
How is the center of the joists span spaced after installation? Why is it 
necessary to space them? 
List three factors which' determine the maximum joists span. 
Where are joists doubled? Why? Sketch two ways this may be done. 
Figure the cost of the joists for t̂ *? project house. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPMTRY 

UNIT IIo FLOOR FRAMING 

ASSIGNMENT 5o FRAMING OPENINGS lo 
2o 
3o 

5, 

REFERENCES 
Durbahn^ Vol, U , p, 64 
Lair^ pp. 47-49 
Framing;, sheathing and insulation, 
PPo 53-59 

The purpose of this assignment is to familiarize the student with the 
framing of floor and ceiling openings» 

CLASSROGM 
Related technical 
information 

Sa-f*«»ty precautions, 
Purposeo 
Sizeo 
When framedo 
Joist hangers o 

ON THE JOB 
Information to be 
given on the .job 

Safety precautions. 
Method of procedure, 
Kinds of openings. 
Names of members. 

Work to be done 
on the .job 

Location & method. 
Cutting, fitting and 

nailing. 

STUDENT STUDY GUIDE 

1. ll?hat are the purposes of "trimmers?** 
2. Vilhat are the sizes of "trimmers?" -. 
3o Give three examples illustrating-when it is necessary to frame openings in 

floor joists? 
4o State the purposes or uses of joists "headers?" 
5o "Why should iron stirrups be used with "headers?" 
6. What determines the spacing of "headers" and "trimmers"? 
7o Tail joists run from . _ to _. ._ . • 
8. 
9o 

10. 

11. 
12. 

13o 

Hifhen is it advantageous to use double headers? 
What should be the dimensions of the rou^ opening for an 8" x 8" flue? 
In framing around a chimney-, how much space should be left between chimney 
and joists? 
Sketch a typical opening labeling all parts. 
How many feet of lumber will be needed for framing all the openings in the 
first floor of the project house? 
A rail should be placed around the stairwell opening. Why? 
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CARPENTRY 

UNIT IIo FLOOR FRAMING 

ASSItHOIENT 60 PLACING OF 
BRIDGING 

REFERENCES 
lo Durbahn, Volo II5 ppo 68-71; 101-103 
2o Lair, ppo 53-54» 
3o Framing, sheathing and insulation, 

pp„ 50-52. 

The purpose of this assignment is to f am-lliarize the student with the 
methods of laying out, cutting and installing bridgingo The purpose of building 
is to prevent warping and stiffen the joistso 

CLASSROCM 
Related technical 
information 

Safety precautions. 
Sizes, 
Types of bridging. 
Reasons for using bridging. 
Kind, size & number of 
nails used. 
Bridging regulations. 

ON THE JOB 
Information to be 
given on thejob 

Safety precautions, 

Methods of laying out 
bridging. 

Work to be done 
on the .job 

Locating, measuring, 
cutting, & installing. 

STUDENT STUDY GUIDE 

1. Name three types of bridging, 
2. In F,H,Ao specifications, the maximum span allowed without bridging is 
3. The nails are generally started in the _________ of cross bridging before 

if is installed, 
4. The most common time to install bridging ____^ «-_«»__,_-__-._««« 
5. The final nailing of the bridging should be after 
6. Give two methods of cutting bridging Ac 

has been installede 
Be 

?• What size material could be used for cross bridging? 
A. X B. X C, X • Dn X 

8, If joists have a span of 20 feet, how many rows of bridging will be needed? 
9. What is the advantage of using steel bridging? 

10, Sketch the end view of two floor joists showing cross bridging, 
11, How many linear feet of l" x 3" bridging will be needed for the project house? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT I I o FLOCH FBAlONa 

ASSI(»aiENT 7o UYINO 1< 
2. 
3< 

5« 

REFERENCES 

Durbahn, Vol, ̂ I, pp. 66-685 IOI-IO3 
Lair, pp, 54-60 
Framing, sheathing and insulation 

ppo 60-65 

The purposes of this assignment is to familiarize the student with the dif­
ferent types and applications of sub-flooringo The sub-floor provides a working 
floor, strengthens the construction, provides a base for finish floors and adds 
deadening and insulating properties to the buildingo 

CLASSROOM 
Related technical 
information 

Safety precautionso 
Kinds of quality of sub-

flooringo 
Estimating materialo 
Advantages & disadvantages 

of different m'^thods of 
floor layingo 

ON THE JOB 
Information to be 
given on the .job 

Safety precautions. 
Methods of laying & 

nailingo 
Expansion joints. 

Wozic to be done 
on the .job 

Selection as to size 
and quality of material. 

Cutting. 

Nailing. 

1< 
2. 
3. 

7. 
8c 

9. 
10, 
11< 
12. 

13« 

STUDENT STUDY GUID^ 

IShat are two methods of laying suo-floor? 
Rough flooring is generally nailed with _j penny nailso 
Squeaky floors are sometimes caused because the sub-floor is not nailedo 
IShat percentage of allowance for waste is necessary for 1" x 8** shiplap 
laid diagonally? 
1/2** to 3/4" space should be left between the flooring and the outside walls 
to allow for of the boards when they become wet* 
HKien the sub-floor is laid the finish floor may be laid directly on 
the sub-floor in either direction. 
What types of lumber are used for sub-flooring? 
Give four reasons why s">̂ *''''coring is used. 
Should two consê "*"i'»»., joints be made on the same joist? 
Sketch the two methods of Is^ying sub-floor. 
Figure the number of square feet in the floor of the project house. 
Figure the cost of 6" T&G needed for sub-floor of the project house if it is 
laid diagonally. 
If plywood is used for the sub-floor, how many 4» x 8* sheets will be needed 
for the project house? liShat thickness is usually used? 
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BUILDING TRADES CAHPSNTRY 

UNIT # 3 

AssicaiUEifr # i 

ASSIOfUENT # 2 

ASSICanSENT # 3 

ASSIGNMENT # 4 

ASSIGNMENT # 5 

ASSIGNMENT # 6 

ASSIGNMENT # 7 

ASSKHJMENT # 8 

ASSI(2^MENT # 9 

ASSIGNMENT # 10 

ASSIGNMENT # 11 

WALL FRAMING 

PUTFORM FRAME 

BALLOON FRAME 

DOOR FRAMING 

iTINDOVf FRAMING 

PARTITION FRAMING 

FIRE PLACE FRAMING 

SLIDING DOOR FRAMING 

FURRING 

GROUNDS & BACKING 

FRAMING GABLES ENDS 

OUTSIDE lALL SHEATHING 

°<Jtf 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT III, WALL FRAMING 

ASSIGNMENT lo PLATFORM 
FRAMING 

1< 
2. 
3< 

5c 

REFERENCES 
Purbahn^, Volo II, pp. 103-112 
Lair^ ppo 6-7| 62-6? 
Framingp sheathing and insulation, 

ppo 88-95 

The purpose of this assignment is to familiarize students with platform 
framingo 

CLASSROCM 
related technical 
information 
ll t i l l I I I I I • ! — M 1 ^ • • W i l l i ll I I L I I I HIM I • ! • ! II 

Safety precautionso 
Stucfy local building codes« 
Study floor plans and wall 

selectionso 
Study types of framingo 
Nails and nailingo 
Bracing corner posts. 

ON THE JOB 
Information to be 
given on the .job 

Safety precautions» 
Tools usedo 
Local building codes. 
How to space studso 
How to plumb walls 
How to tie and brace 

wallso 

Work to be done 
on the .job 

Layout and cut sole plates. 
Cut studs. 
Construct corner posts and 

angles. 

STUDENT STUDY GUIDE 

lo State two methods of installing permanent corner bracing, 
2o Figure number of studs needed on a problem furnished by your instructor 
3o Sketch two methods of constructing corner posts, 
4o Figure the lineal, feet of sole and top plate needed as in problem #2, 
5o Why are studs placed 16" apart on center^ 
6o What two methods may be.used to straighte*i the walls and plate? 
7o What size nails are ordinarily used in wall framing? 
8o Show by diagram the wall construction in a platform structure, 
9o Should stud spacing be for the inside or outside or both sides of the walls? 

Why'" 
lOo How far apart should top plate joints be staggered? 
11, When doubling the wall plate^ what is the minimum distance for staggering 

joints? 
12, Sketch the method of lapping corin-srs on top plates 
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CARPENTRY 

UNIT I I I # WALL FRAMING 

ASSIGNMENT 2« BALLOON FRAMING 

REFERÊ JCBS 

! • Durbahn^, Vole 11^ pp« 51">52 
2* L a i r , pp , 3-^$ 6?«68 
3o Framing, sheathing and insu la t ion , 

pp„ 66-6? 

5. 

The purpose of this assigument is to familiarize students with th-3 balloon 
type framing* 

CLASSROOM 
Related technical 
information 

Safety precaiibions* 
Study local building codes. 
Study floor plans & wall 
sectioi3£« 
Study types of framing. 
Nails & nailing* 

ON THE JOB 
Information, to be 
given on the job 
M l II II I ir II II iltfii I I I 

Work to be done 
on the .job 

Tools used© 
Local building codes« 
BovT t o space studs© 
How t o locate pa r t i t i ons* 
How t o plumb wa l l s . 
How to t i e & brace walls© 
Safety precautions© 

Layout ajod cut sole 
plates© 

Cut studs© 
Construct comer posts 

and angles© 

STUDENT STUDY GUIDE 

1« State two methods of wall bracing© 
2© Figu3re the number of studs needed on a problem furnished by your instructor© 
3* Slastch two methods of constructing comer posts© 
4© Figure the lineal feet of top plate needed on the project house© 
5© Why are the studs placed 16" 0© Co? 
6© What two methods may be used to straighten walls and plates? 
7© last four advantages of balloon construction© 
8© Where must fire stops be installed? Why? 
9© Show by diagram on the back of your paper the wall construction in 

balloon structure© 
10© Should stud spacing be for the inside or outside or both of the sides of 

the walls? Why? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPENTRY 

3 

UNIT IIIo WALL FRAMING 

ASSIGNMENT 3- DOOR FRAMING^ 
EXTERIOR, 
INTERIOR 

REFERENCES 
1. Durbahn, Vol. II, pp. 75-76 
2. Lair, pp. 62; 155. 
3» Framing, sheathing and insulation, 

pp. 81-83 
4. 
5. 

The purpose of this assignment is to familiarize the student with the best 
methods of framing outside and inside door openings. 

CUSSRCCSf 
related technical 
information 

Safety precautions. 
Types and Kinds of doors. 
How to determine allowance 
for all types of doors. 

m THE JOB 
information to be 
given on the .job 

Safety precautions. 
How to determine length 

of cripples. 
How to determine open 

allowances. 
How to construct and 

place headers. 
How to place trimmer for 

wood sills. 
How to place trimmers for 

concrete. 

VioTk to be done 
on the .job 

Determine location and 
size of openings irtm 
floor planSo 

Construct headers. 
Install headers and 

cripples. 
Cut and place upper 

cripples. 
Layout, cut and place 

trimaers. 
^yout and install a 

trussed opening* 

n 

STUDENT STUDY GUIDE 

1. ilhich dimension is stated first on a door schedule? 
2. How do you determine the size of the rourfi opening? 
3. iBhat size opening must be framed for a 3 -0" x 6*-8" exterior door. 
4* How long Are the cripples over a S'-S** door Hsingtwo 2** x 4* on edge as a 

header, on an 8'-l" ceiling" 
5« What is the purpose of the ̂ toiy pole? 
6. What is the difference between a header and trimmer? 
7o Explain the difference between an outside and an insdde door jamb. 
8. How do you deteimine the size of the rou^ opening of an inside door? 
9» Determine the size opening for a 2'-4.« x 6*~8*» inside door. 

10» What length headers are necessary for-a 2*-6^.door? 
11. How are the header heights determined? 
12. Sketch two types of trusses that may be used over an inside door opening. 
13» Name one other method that is used for support over large openings, besides 

the truss. 
14» What is the cost of all the door jambs in the project house? 
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CARPQiTRY 

UNIT n i o HULL mMMjm 

ASSKaoiBNT 4o wmQm Ic 

3« 

Ac 
5c 

REFERENCES 
Durbahn^ ?olo U ^ ppo 7A-78| 117-119« 
Lair^ 65»68| 187-191 
Framing sheathing and insulation 

ppc 78-87 

The purpose of this assignment is to familiarize the student with the best 
methods of framing window openingso 

Qusssom 
Related technical 
information 

Safety precautionso 
!I^es and kinds of 
windows. 
Vhen to use a trussed 
openingo 
How to determine size of 
members of a trussed 
opening* 
How to detennine allowance 
for various types of sash 
balances* 

ON THE JOB 
Information to be 
given on the .job 

How to determine opening 
allowanceso 
How to determine lengths 
of cripples and trinmierso 
How to construct and 
place headerso 
How to place siHs and 
trimmerso 
^ w to layout^ cut and in­
stall members of a trussed 
openingo 

Work to be done 
on the nob 

Determine location and 
size of openings from 
floor planso 
Construct headers and sills< 
Cut and place trimmers« 
Layout^ cut and install 
members for a trussed 
openingo 

Nw 

STUDENT STUDY GUIDE 

1* Ihich dimension is stated first on a window schedule? 
2* Which part of a window does the dimension in a window schedule refer to? 
3. "ihat allowances are made in determining the size of a rou^ opening? 
4* How are the lengUis of cripples detenained? 
5* E3?)lain the following abbreviations? 24" x 26«5 2 It, Do Ho 
6* How is windcw header height determined? -
7* Ihat is the distance from the comer of the building to the window opening in 

Figure 1? 

:-<r 

C.-0 7// ^- - ^ / > ' / ; ^ ^ - / / / 

i 
A/3- 1 

8, Figure the total cost of the widows for this house« 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HA'JTE, INDIANA 

CARPENTRY 

TUriT III, HALL FRAMING REFERENCES 

ASSIOIMENT 5* PARTITION 1. Durbahn, Vol, II, pp, 72~74 
FRAMING 2. Lair, pp. 67s 155 

3« Framing, sheathing and insulation, 
pp. 67; 155. 

4. 
5. 

The purpose of this unit i s to describe the most <̂ onmon methods of flraming 
partitions. 

CL&SSROCM ON THE JOB 
Related technical 
information. 

Safely precautions. 
Study looal building codes* 
Standard blue print dimen*-

sioning for partition 
locationa 

Infamation about boeuring 
and non-bearing parti­

tions* 
Special partition framing 

for studs* 
Ifethod of partition 

framing with roof 
trasses are used. 

Information to be 
given on the ,iob 

Work to be done 
on the .job 

Tools used. 
Local building codes* 
How to figure cutouts 

for door openings© 
How to put up partitioiM 

in restricted spaces. 
How to t i e partiti<ms to 
exterior -walls* 

Layout and out soles and 
plates. 

Locate and out interior 
door openings* 

Sole plates* 
Cxxb studs* 
Ass^oble, «rect and 

straighten partitions* 
Tie parfcitions to ex­
terior vails* 

Tie partitions to ceiling 
joists* 

STUDENT STDDY GUIDE 

1. "What is the purpose of interior partitions? 
2* How should the openings in bearing parfcitions be constructed in order to keep 

them, from being weakened? 
3* Figure the opening cut out for a 2-6 door; for a 2-8 door* 
4* How much set over must you make from the blueprint dimensions to properly 

locate the partition? 
5* "Why are partition studs spaced 16** O.C? 
6* Sketch two ways of tying partitions to exterior walls* 
7* Describe a simple way of tying partitions to ceiling joists which run 

parallel to partition walls* 
8. How much allowance should be made for the head jamb and finish JKLoor? 
9* The load-bearing partitions support iiriiat part of the house frame? 
10* "What is the difference between a bearing and a non-bearing partition? 
11* Can partitions be framed affcer the plastering is done? 
12* iJxplain how a stud in a partition may be straightened. 
13* Make a list of tools and equipmoit needed for framing partitions* 
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CARPENTRY 

UNIT IIIo WALL FRAMING 

ASSIGNMENT 60 FIREPUCE 
FRAMING 

PtEFERENCES 
lo Dalzell and Townsend^ ppo 282-286 
2o Book of successful fireplaces^ 

Donley BroSo Coo 
3o Llanufactures'' Literature 
4o 

The purpose of this assignment is to describe the various types of framing 
necessary for different types of fir-eplaceso 

CLASSROOM 
Related technical 
infoimatlon 

Safety precautions o 
Fire safety requirementSo 
Local codes governing 
framing around flues» 

Types of flues & chimneys, 
Heat circulating liners 
for fire piaces» 

ON THE JOB 
Information to be 

on the job 

Necessary allowances for 
masonry clearance« 
Trussing requirementso 
Proper blocking for later 
finish o 

Importance of allowing 
for shrinking of wood 
& settling of flueo 
Safety precautionSo 

Work to be done 

i»ay out & cut soles; plates 
• & install sameo 
Cut studs & installo 
Cut headers & installo 
Gut required trussing & 
install set in blocks for 
fastening mantels & trimo 

STUDENT STUDY GUIDE 

1, How far should the framing be kept from the brick work? 
2o Sketch the layout of framing members arour-d the fir«plics opening^ 

a* For a fireplace on an outside wall 
b. For a fireplace on an inside wall 

3. If the partition in front of the fireplace were non-bearlngc, how much trussii^g 
would be required? 

4» If the fireplace is on an exterior wail, how must the clearance requirements 
be modified to insure a tight wall? 

5. What are some of the advantages of -using a meta] circu.lator in the fireplace? 
60 V?hat are the advantages of having a fireplace in a home? Ar* these ad-vantages 

worth the extra cost? Give your reasonso 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

mm IIIo WALL FRAMING 

ASSIOMENT 7o POCKET TYPE 
SLIDING DOOR 
FRAMING 

1. 
2o 

3. 
A. 
5. 

REFERENCES 
Manufactures Literature 

The purpose of this assignment is to familiarize the student with the best 
method of framing for sliding doors. 

CLASSROOM 
Related technical 
information 

Safety precautionso 
Places where sliding 
doors are used* 

Different types of 
sliding door hardware 
on the market 

Advantages of sliding 
doorso 

ON THE JOB 
Information to be 
given on the .job 

Figure needed space for 
door opening & pocketo 

Importance of adequate 
bracing to prevent 
sagging. 

How to install track. 

Work to be done 
on the .job 

Frame door space needed* 
Cut & nail in required 

headers. 
Install bracing needed at 
head & sides of framing. 
Notch last full stud to 
take plaster base. 

Nailing strips. 
Rip & install thin stuus 
at opening of pocket. 

Nail on lath nailing 
strips. 

Install overhead track. 

STUDENT STUDY GUIDE 

lo Why are sliding doors sometimes substituted for swinging doors? 
2, How much space must you allow in framing to use a 2-6 door? 
3o Sketch the framing for a sliding door. 
4o Sketch two forms of overhead bracing you could use for the framing for a 

sliding door, 
5o What is the cost of sliding door hardware^ 
6, Estimate the cost of sliding doors over the conventional type of swinging 

doors. 
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CARPENTHr 

UNIT IHo WUL FRAMIN& 

ASSIGNMENT So FOBRXm Ic 

3< 

5c 

REFERENCES 
Burbahn, Volo U , po 306o 
Framing, sheathing and insulation, 
ppo 205-211 

The purpose of this assignment is to give the student an underttaeding of 
the necessary furring for plumbing, electrical & heating fixtures, different types 
of dry wall construction» 

.CLAgSR{W_ 
Related technical 
inforiDation 

Safety precautions 
Amount & placement 
of wall furring 

Purpose of floor 
furring' 
Types & sizes of furring^ 
Purpose of ceiling 

furringo 

ON IHE JOB 
Information to be 
^iven on the .job 

Where are walls furred? 

Mien is floor furring 
necessary* 

Spacing of furring on 
ceilingso 

Work to be done 
on the .job 

Furring walls* 

Cross-furring. 

Furring floors. 

Furring ceilings, 

STUDENT STUDY GUIDE 

lo Miat is the function of a furring strip? 
2o VShat kind and size of stock is usually used for furring strips? 
3o How many lineal feet of 2" x 2" furring is necessary for a bathroom wall 

10* long and 8» - V high? 
Uo ^y is it necessary to furr out around a chimney? 
5o "Why are furring strips sometimes used under a finished floors? 
6o What is the proper spacing of furring strips under finished floors? 
7o How can floor furring strips be held to a concrete floor? 
Bo How should furring strips be nailed? 
9o Would you furr a poured concrete wall on which you placed a knotty pine 

covering? Why? 
lOo How much -space should be left between the face of the masonry wall and the 

back of the wall coverings 
Ho Would a concrete wall, abcfve grade, need to be furred before plaster or dry 

wall was applied? If the voids in the blocks were filled with insulation 
would the wall need to be furred? 

12o How are furring strips used in connection with the installation of acoustioal 
and dry wall? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

UNIT IIIo WALL FHAMING 

ASSI(2JMEMT 9< BACKING AND 
(BOUNDS 

CARPMTBr 

lo Durbahn^ Volo 11^ ppo 84-8? 
2o Lair, ppo L W - H J 
3o Framing^ sheathing and insulation^ 

pPo 205-211 

The purpose of this assignment is to give the student an understanding 
of the necessity for backing and grounds for interior trim and plaster* 

CLASSROCK ON THE JOB 
Related technical 
information 

Safety precautions» 
Amount and placements of 
plaster grounds» 

Purpose of grounds» 
Size of groundso 

Information to be 
given on the .job 

liilhere interior and fix­
ture grounds are 
appliedo 

T3here lath and plaster 
backings are placed» 

^thods of installing 
grounds accuratelyo 

Safety precautionso 

Work to be done 
on the .job 

Installing plaster grounds, 
backing comerso 

STUDENT STUDY GUIDE 

lo What is the primary purpose of a plaster ground? 
2o IShat determines the thickness of grounds? 
3, IShat is the ordinary thickness of plaster grounds? 
4o The sizes and methods of application of grounds varyo ^hat are scsne of the 

causes of these variations? 
VShy is it necessary to exercise special care in placing grounds? 
•Why must backing be placed on a non-bearing partition^ 
VBhy is it necessary to back a corner or partition inte'rseotion? 
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CARPMTRY 

IMIT I I I . m L L FRAMING 

ASSIGNI/IENT 1 0 . FHAMBTG GABLE 
ENDS 

lo 

4 . 
5, 

REFERENCES 

Durbahaap /ol« II, pp, 198-199 
Lair, p^). 221-226 
Pramingp sheathing and insulation, 

pp. 126-127 

!Phe purpose of this lesson is to acquaint the student with the proper 
methods of cufeting and installing gable end framing members. 

CLASSROOM 
delated technical 
iD.formation 

ON THE JOB 
Information t o be 
giiren on the ,iob 

Work t o be done 
on the .1 ob 

Safety procedtireso 
How t o make the top 
How t o prevent croiming 

of the end rafber . 
How t o frame for louvers* 
How 10 frame for veneer 
w a l l s . 

Laying out studding • 
Cutting studding* 
Ins t a l l i ng gable s tuds . 
Framing for louvers* 

In s t a l l i ng gable studs for 
veneer walls* 

Set i n end ra f t e r for 
veneer walls* 

Safety precau-^ons. 
Estimate materials* 
Methods of Maldng top 

cu t So 
Jfethods of prevention 
of crowning of end 
rafter* 
Purpose of louvers* 
Kinds of louvers. 
Ifethods of installing 
studs for veneer walls. 

How to figure extra over­
hang for veneer walls* 
Estimating size of louvers. 

STUDENT STUDY GUIDE 

1* Frcm what points may the spacing of gable end studs be started? 
2« What methods may be used to determine the length of gable studding? 
3* Show by diagram two ways to make the top cut on gable end studding* 
4. Briefly explain how gable end studs are erected. 
5* What method is used in lining up gable end studs? 
6. How long is the first short gable end stud on a l/3 pitch roof if the 

studs are spaced two feet on centers? 
7© How is the amount of material needed for gable ends estimated? 
8o What two siges of common nails are used for nailing the studs? 
9o What is the purpose of louvers? 

10* Are louvers usually made on the job or purchased ready made? 
11* What should be the minimum louver opening per square foot of ceiling area 

in the attic? 
12» How is ventilation provided for in a hip roof with box cornice? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPEamiY 

UNIT IIIo WALL FRAMING 

ASSIGNMENT U< OUTSIDE lyAII. 
SHE&^^HING 

REFERENCES 
lo Durbahn.., Volo 11^ ppo 78-64. 
2o Lair^ pp. 70-?6 
3o raming^ sheatning and insulation^, 

ppo 96^99 
4o 
5o 

The purpose of this assignmfent is to demonstrate the proper application 
of wall sheathingo 

CLASSROOM 
Related technical 
information 

Safety precautionSo 
Relative strength of 
various types of 
sheathing materials» 

The additional wall 
needed to cover a given 
area when dressed or 
matched stock is usedo 
Comparitive rigidity of 
diagonal & horizontal 
application of 
sheathingo 

ON THE JOB 
Information to be 
given on the nob 

Work to be dona 
on the .job 

How to make horizontal De^-ermine length of 
applications of dressed sheathingo 
or matched sheathingo Align first course of 

How to make diagonal sheathin^^o 
applications of sheathingo Nail sheathing in placco 

How to apply composition How to sheath around win-
sheathingo dow & door openings. 

1. 
2< 
3. 
4c 
5. 
6< 

8. 
9< 

10< 

U . 

12< 

STUDENT STUDY GUIDE 

When is the sheathing put on the building? 
For what purpose is sheathing applied? 
In what sections of the country is diagonal sheathing most widely used^ 
Name three or four kinds of sheathing materialso 
What are the advantages of diagonal applications of sheathing? 
Why is the diagonal application of sheathing more expensive than 
horizontal applications? 
Is composition board gaining favor as sheathing material with contractors 
and builders^ 
How is the amount of sheathing necessary for gable ends estimated? 
Figure the cost of the side wall sheathing of the project house? 
Figure the difference in cost of sheathing the house 8" shiplap and 4' x 8 
composition boardo 
How many pounds of 8d common nails will be needed to apply 8' shiplap 
horizontci sheathing on the project house^ 
yihat safety factors must be considered while erecting and working on £caffolds? 
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BUnDING TRADES CARPENTRY 

ROOF FRAMING AND SHEATHING 

UNIT # 4 

ASSIGNMENT # 1 

ASSICaJMENT # 2 

ASSIQIMENT # 3 

ASSIGNMENT # 4 

ASSKMJENT # 5 

ASSIOIMENT # 6 

ASSIGNMENT # 7 

ASSIGNMENT # 8 

ASSIQ^MENT # 9 

/iSSICaJMENT # 10 

ASSIGNMENT # 11 

ASSIGNMENT # 12 

ASSICaJMENT # 13 

ASSIC3IMENT # U 

ASSIGNMENT # 15 

ASSKHJMENT # 16 

GENERAL INFORMATION 

FRAMING A GABLE ROOF 

FRAMING A SHED ROOF 

FRAMING A HIP ROOF 

FRAMING INTERSECTING ROOFS 

FRAMING A GAMBREL ROOF 

FRAMING OF UNEQUAL PITCH ROOFS 

FRAMING DORMERS 

FRAMING FLAT DECKS 

FRMING TRUSS ROOFS 

ROOF SHEATHING 

COLLAR BEAMS 

FRAMING FOR ROOF OPENINGS 

FRAMING A SNUB GABIB 

FRAMING A LEAN-TO ROOF 

FRAMING A CHIMNEY" SAIffiLE 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPENTRY 

UniT I ¥ . ROOF JRAMCNa 
AND SHEATHING 

ASSIGNPiiENT 1 , GENERAL 
INFORMATION 

1« 

4o 

REFERENCE 
Durbahnp ITolo II., pp* 133«144 
Lair^ pp* SS'-IOS 
Wilson and Werner^ pp* 1«7 
Framing^ sheathing and Insu la t ion 

pp, 116-127 

Previous t o the framing of a roof^ i t i s necessary t h a t one become acquainted 
with local building regulat ions specified in the local building code and/or FHA 
specf.fications as i t applies t o the different kinds of roof design* Tlie student 
should acquires ( l ) Knowledge of different kinds of roofs,, (B) How raider 
lengths a re determined* (5) How t o i n t e rp re t roof code regulations© (4) The p ro ­
cedure for select ing the roof framing ma te r i a l , 9«go<> kinds, qual i ty & quantity of 
material* (5) Knov/ledge of applicable safety precautions. 

GUSSRGQM ON THE JOB 
Related technical 
information 

MCr>^MiAMCM» 

Information t o be 
given on the ĵob 

Work t o b© done 
on the Job 

Local building requirements» 
Different types of roofs© 
Safety precautions on 
roo;? construction© 

STUDENT STUDY GUIDE 

1© "What are the local building regulations regarding roofs? 
2© Tlhat are the four types of roofs commonly used in house construction? 
3© "What i s meant by the following termss rafberss spans r i s e s runs pi tchs 

r a f t e r lengths rafber th rus t? 
4© 'ijhat are the two methods of laying oufc rafber lengths? 
5© Give the r u l e for finding the r i s e when you know the span and pi tch? 
6© '.Biat i s meant by r i s e ^g^r foob of run? 
7© "ifhat i s meant- "KS^ the rafber length per foot of run? 
8© Describe t h e following termss topcut j seat c u t | and t a i l cubo 
9® riame four kiz^s ef rafbers© 

10© Describe the methods of using the framing square in laying out the cuts 
of rafters© 
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CARPENTRY 

UNIT IVo ROOF FRAMIKa 
AND SHMTHISG 

ASSIGNMENT 2c FSAMIM A 
GABLE ROOF 

REFERENCES 
lo Durbahn^ Volo II, pp. 182-183; 

150-156 
2o Lair, ppo 83-103 
3o Wilson and Werner, 9-20 
Ko Framing, Sheathing and Insulation, 

ppo 115-127 

The purpose of this assignment is to demonstrate the methods of framing 
a gable roofo 

CLASSROOM 
Related technicaL 
information 
tmxwTam^Tii 

Methods of determing 
span, rise<) run, and 
pitch of roofo 

Relationship between 
unit and total 
measureraonto 
^̂ stiiods in rafter lay­
out 5 step-off, unit 
length, and rafter 
tables© 

Kinds, size and grades 
of lumbero 
-se of square 

ON THE JOB 
Information to be 
given on the ĵob 

Work to be done 
on the .job 

Safety precautions 
Determine the pitch, span 

and rise© 
Size of materialo 
Length of tailo 
Size of nailso 
Scaffold and/or holdir^ 
devices© 

How to nail 

Determine pitch, span, and 
length© 

Layout and cut common 
rafters© 

Spacing of rafters on the 
plate© 

Erect and nail© 
Bracing© 
Install Ridge© 

lo 

2© 

3o 

6„ 
7o 
80 

9o 

10 o 

STUDENT STUDY GUIDE 

KIBiat is an equal pitch gable roof? 
Define the rise, run and pitch of -a common rafter© 
What does the term "unit length" mean to you? 
Describe the following methods of laying out rafters^ 
step off; rafter tables unit length© 
IIHhat is the length of a common rafter for a gable roof with a span of 
27 feet and I/3 pitch© 
What is the unit of run for common rafters? 
VBhat is the unit of rise for a roof of J pitch? 
Is it advisable to have an overhang on a gable roof? Why? 
What will be the length of the tail of a common rafter of I/3 pitch if a 
1" X 12" is used for the plancher? 
1/Jhat is.the length of a common rafter per unit of run for 1/3 pitch; for 
i pitch^ 
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INDIANA DEPARTMENT O? PUBLIC INSTRUCTION 
VOCAnONAL EDUCATION DiVISION 
TRADE AND INDUSTRIAL SERVICE 

IMSTRUCTIONAL MATER5ALS LAECRATORY 
INDJANA STATE ODLLEGE 

TERRE HAUTE. INDIANA 

CAEIWmi 

usrr i¥c ROOF FRIMIH^ 

Aim SKBATHIPIG 

SHEHROOF 

1. Durbahn^ Volo 11^ pp, 184-185 
2o i*aix̂  ppo 95-99 
3c lifilson and Werner^ pp^ iiO-Hl 

The purpose; of this assignment is to demonstrate the way to lay out and 
cut common rafters of various pitches and spanso 

CÎ SR0C31£ 
Related technical 
information 

Determine basic roof infor­
mation. 

How to lay out plate cut and 
overhango 

Use of framing square in 
laying out rafters . 

Rafter tables« 
Conmon pitches,. 
How to find pitch. 
Rafter cuts 
Estimatingo 

GS THE JOB 
Information to be 
given on the ,iob 

Wo3rk to be done 
on the .job 

Detei^nine the lengthy Layout and cut rafters^ 
pitchy and runo conmon space and nail 
Sizes and kinds of material rafters. 
Tools usedo 
Safety precautions. Bridge on long runs. 

STUnSJT STUDY GUIDE 

1. Where are shed type roofs used? 'What makes them of added iix̂ sortance at this 
time? 

2. What type rafter is used in a shed type roof? 
3. Compare the shed and gable roof. 
4. What are the advantages and disadvantages of the shed roof? 
5P Describe two methods of finding the length of a conmon rafter? 
6. What is the length of the conmon rafter for a shed roof with a 17 foot span 

and 1/6 pitch? 
7, What numbers on the square will give a pluzsb cut for 1/6 pitchf 
8» What new materials and methods make this roof satisfactory for ̂ aneh typ« 
9. Figure the cost of the rafters for a shed roof the siss of which will bs giv®n 

by your instructor. 
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CARPMTRI 

mix m IV. ROOF FRAMING 
MD SHEATHING 

AS3I(2{MENT 4c FRAMING A 
KIP ROOF 

REFS2ENGBS 
lo Durbahn, Vol, II, pp„ 1351 183-k84 
2o Lair^ pp, 83-98; 99-103 
3o Wilson and Werner, ppo 21-49 
-4, Naming, sheathing and insulation, pp, 128^ 

137 

Another kl?id of roof framing is the hip roof« This type not only employs 
the ecrgnoa rafter but other kinds of rafters knoim as the hip, and jack. This 
roof is used for aany designs of hemes, and also in ccaabination with the gable 
type roof e iSien considering construction and costs, the hip roof has some 
ad\'̂ itag83 and disadvantages o 

CLASSROCH 
Related technical 
infonaation 

Advantages and dis­
advantages in different 
nethodSo 
How to determine span^ rise^ 
run and pitch of roof o Re~ 
iationship between unit 
length and total lengbho 
Bstimatingo 
Methods used in rafter lay­
outs 5 step off^ unit 
length and rafter tables« 

Safety precautionso 

ON THE JOB 
Isfonnation to be 
gi?en on the .job 

Woi^ to be done 
on the job 

Tools usedo 
Safety precautionso 
Ridge cut specifications. 
Specifications for sizes 
of material and spacing. 

Consider pitch and span, 
and determine rafter 
lengt-hj seat cut^ over­
hang, tail cut, cheek 
cuts_j and dropping or 
backingo 
Size of nails, location, 
and technique in nailingo 

Layout and cut consaon 
rafter. 
Layout and cut hip rafter 
pattern. 
Layout and cut jack rafter« 
Space and locate, erect, 
and nail rafters. 
Consider pitch and span, 
and determine rafter 
length, seat cut, over 
hand, and check cut. 

STDDEJT STUDY GUIDE 

4c 

60 

o 
10, 
n 

12. 

Vihat are the specifications for hip roof as set forth in the local code? 
Describe the method of calculation of a common raftero 
Describe the method of calculating a hip rafter. 
Describe the method of calculating and cutting a jack rafter. 
What are the advantages of a hip roof? 
ilhat is the unit of run of a hip rafter? Why? 
Whati is the length of a hip rafter for a roof of 29* span and I/4" pitch' 
Is the unit of rise for a hip rafter of I/3 pitch the same as the unit of-
rise of a camaon rafter of 1/3 pitch? 
Vthat numbers on the square are used to get a plumb cut on a hip of I/4 pitch^ 
ithat is meant by '̂ dropping" and "backing"? 
Viihat numbers on the square .are used to get the side cut on a hip rafter of 
i/3 pitch? 
What is the cost; of the rafters for the project house? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY; 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPENTRY 

I 

UNIT IVo ROOF FRAMING 
AND SHEATHING 

ASSKaiMENT 5o INTERSECTING 
ROOFS 

REFERENCES 
1, Durbahn.o Volo II5 ppo 167| 177-184 
2o Lair^ ppo 99-103 
3o Wilson and Werner, ppo 51-71 
.4o Framing, sheathing and insulation, 

ppo 128-138 

Tha piirpose of this unit is to give the information necessary to construct 
the frame work for such intersecting roofs« 

CLASSROOM 
Related technical 
information 

How to use basic roof in­
formation in determining 
length and cuts of rafters. 
How to use framing square 
in laying out valley, hip, 
cripple and jack rafterso 

ON THE JOB 
Information to be 
given on the job 

Work to be done 
on the job 

Safety precautionso 
Figure lengths with square 
of hip, valley, jack and 
cripple rafterso 
figure side, seat and 
-ridge cuts of valley , 
jack, hip and cripple 
rafterso 

Layout valley rafters. 
Layout cripple rafters. 
Layout jack rafters. 
Layout hip rafters. 
Cut rafterSo 
Erect rafters. 

STUDENT STUDY GUIDE 

lo 

2. 
3o 
4» 

5« 
60 
n 
! o 

80 

9. 
lOo 

fiftiere are valley rafters used? 
How does a valley rafter differ from a hip rafter? 
How is the length of a valley rafter found? 
What figure on the square should be used for the unit of run in cutting 
valley rafters? 
How should the seat cut of a valley rafter be made? 
How should the side cut of a valley rafter be made? 
How does a valley jack rafter differ from a hip jack rafter? 
How should the layout for the seat cut for a valley jack rafter be made? 
How should the length of a valley jack rafter be found? 
What is a cripple jack rafter? 
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CARPENTRY 

UNIT IVo ROOF FRAMING 
AND SHEATHING 

ASSIGNMENT 60 FRAMING A 
GAMBREL ROOF 

2„ 

5o 

REFERENCES 
Durbahnp Volo 11^ ppo 189-191^ 377-383 

The purpose of this assignment is tc- demonstrate the methods of framing 
a gambrel roofo 

CLASSROOM ON THE JOB 
Related technical 
information 

Safety precautionso 
Gable vso gambrel roofo 
Advantages and disadvantages 
How to layout the roof 
memberso 

Use of the purlineo 
Use of braces on rafter3o 
Size of material to useo 
Methods of erectingo 
Estimatingo 

Information to be 
gi-v̂ e 5_o n_t;h e_jGt 

Safety prec-autionsc 
Hov; to layout o 
Use of the purline 
Spacing rafterso 

Vfork to be done 
on the nob 

Layout rafters for a 
gambrel roofo 

Layout rafter parts 
and assemble, if no 
purline is usedo 
Install framing members c 

STUDENT STUDY GUIDE 

lo How does the gambrel roof differ from the gable roof? 
2o \iihat are the ad-vantages and disadvantages of a gambrel roof? 
3« What is a purline? 
4.0 How are rafters cut to fit to a purline? 
5o Vtiy are braces necessary? 
60 lli/hy is the gambrsl a good roof for a barn construction? 
7o Figure the cost of the rafters in a gambrel roof of a problem given by 

your instructoro 

. /O.^ 
•"T^^^ 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY] 
INDIANA STATE COLLEGE^ 

TERRE HAUTE, INDIANA; 

I 

CARPENIRY 

UNIT IV< ROOF FRAMING 
AND SHEATHING 

ASSIGNMBNI- 7o FRAMING UNEQUAL 
PITCHED ROOFS 

REFERENCES 
lo Durbahn^ Volo 11^ ppo 206-211 
2o Wilson and Weriier^ ppo 73-96 
3o Framing^ sheathing and insulation, 

. pp„ 163-175 

An equal pitch roof is one in which the main part has a different pitch from 
the projecting parto The width and height of an intersecting roof of a hip or 
gamble type is sometimes restricted^ in this case^ the rise per foot run of the 
main common rafter may be different from that of the gable common raftero 

CLASSROOM 
Related technical 
information 

ON THE JOB 
Information to be 
given on the .job 

Work to be 
on the job 

done 

Methods of determining span. Safety precautions« 
rise, run, and pitch of roof <> Determine the pitch. 

Methods of layout and cutting and riseo 
rafterso Size of materialso 

Method of erecting roof Size of nailso 
without rafter tails» 

Method of erecting roof with 
rafter tailso 

Determine pitch, span, 
span, and length. 

Layout, roof plan. 
Layout common jack, and 
valley rafters for 
main and projecting 
roofo 

Erect and nail. 

1< 
2c 

5< 
6, 
7c 

STUDENT STUDY GUIDE 

List the three conditions by which two roofs will have unequal pitches? 
Where is the measuy^ns line for rafters in unequal pitch roofs if there is to 
to be no rafter tails? 
By what means is the unit run of the valley rafter, of an unequal pitch 
roof determined? 
The problems involved in framing the unequal pitch roof divide themselves 
into two parts? List eacho 
How is the length of common rafters determined on an unequal pitch roof? 
acplain the layout process of the ridge cut of an unequal pitch valley rafter? 
?8hat new principal is involved in finding the angle of side cuts on a valley 
rafter? (unequal pitch roofs) 

-^3-

I 



•^ji.;>^.Hv<4Pv^l^W^.r-J„V'-jr^j;*E-'tS*;^^--^^^.^--ra 

CARPENTRY 

UNIT IVc ROOF FRAI'ING 
AND SHEATHING 

ASSIGNMENT 80 FSAMING DORMERS 
REFERMCES 

lo Durbahn, Volo II> ppo 1691 IB6^188 
207-213 

2o Lair^ ppo 184-186 
3o Wilson and Werner, ppo 106-109| 110 
4o Framing, sheathing and insulationo 

pp„ 150-156 

The purpose of this assignment is to provide a working knowledge of framing 
for any of the common types of dormerso 

_CL̂ SRO0jiL 
Related technical 
information 

Types and purposes of 
dormerso 
How to determine the meeting 
point of two slopeso 
Finding top cut of dormer 
rafterso 
Finding eommon difference 
of stud lengthso 

ON THE_sJQB 
Information to be 
given on the .job 

Work to be done 
on the iob 

Safety precautions« Layout and frame opening 
How to layout opening, in main roof» 
Hov/ to layout dormer studs Layout and cut dormer 
and rafters <, studs» 

HOT/ to layout headerso Layout and cut doimer 
rafterso 

Layout and frame wall 
openingo 

Erect dormer frame worko 

STUDENT STUDY GUIDE 

lo Name three types of dormers? 
2o How is the dormer opening determined? 
3o Illustrate the framing of one type of- dormer opening? 
4o Describe the method used to detexmne the meeting points of two slopes? 
5o Illustrate the layout of the rafter cutSo 
60 Describe the laying out of the different stud lengths? 
7o Why are dormers used? 
80 Problem in estimating or figuring cost of material to be given by the 

instructor? 

U-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

UNIT IVo ROOF FRAMING 
AND SHEATHINa 

ASSKHQIENT 9. FRAMING FLAT 
DECKS 

CABEENTRT 

BEFEBMCES 
lo Burbank, po Al 
2, Mix and Cirou, pp. 122 
3o Townsend and Dalzell, pp. 211-213 
U. 
5. 

A roof having a pitch of less than 1/8 is considered a deck roof. A deck 
roof may be a shed or a hip. In either case, the rafters are framed in the same 
manner as for other roofs having the same kind of rafter. 

CLASSROC»£ 
Belated technical 
information 

Purpose of the deck. 
Advantages. 
Disadvantages. 
Estimating. 

ON THE JOB 
Infoimation to be 
given on the .job 

Safety precautions. 
Determine lengths of 
material. 

Work to be dons 
on the job 

Layout, assemble and 
nail. 

Put in position if 
necessary and frame 
as needed. 

STUDENT STUDY GUIDE 

1. Vhat are some uses for a deck roof? 
2. Compare the cost of a deck roof with that of a gable roof. 
3» What is the greatest slope ordinarily allowed for which a built-up covering 

is used. 
A. Describe two iiethods of construction to obtain the desired slope. 
5. How are the sizes of rafter-joist determined for a roof deck? 
6. What type of sheathing is often used where the rafter is also used for th@ 

ceiling joist? 
7. Ilhere an overhang is involved on all sides of the house, describe or sketch 

the type of construction used. 
8. What is the ratio between the distance from wall-line to double header and 

the overhang? 
9. What is the purpose of sheet metal edging used on flat decks. 
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CARPENTRY 

UNIT IVo ROOF FRAMING REFERENCED 
AND SHEATHING 3o Small House Carpentry^ pp^ 71, ?5--':'7 

2o Small Homes Council^ Circular Series 
ASSIGNMENT lOo FRAMING TRUSS E2o 1̂  ppo 6-8 

ROOFS 3o Small Homes Council "W« Truss Instruction 
Sheet AjÎ A., 19 B 3 

4o 
5o 

Trusses as used in commsrcial and farm buildings are of long standingo Their 
use in small home construction is, however^ relatively neWo These trusses are 
similar to the conventional gable roof with the exception that the use of trusses 
permits spacing the entire width of a house vdthout the need of interior partitions 
for ceiling or roof supporto This measure is economical from the standpoint of 
both labor and materials„ 

-CLASj^gO^ 
Related technical 
irif ormation _ 

Methods of determiring 
span, rise, run, and pitch 
of roofo 
Relationship betv;een unit 
and total measurement^ 

Methods used in rafter 
layouto 
Step off;, unit length, and 
rafter tableso 

Size^ kinds^ and grades of 
lumber o 
Truss fasteningso 

ON THE JOB 
Information to be 

Safety precautions. 
Pitch5 span^ and rise 
calculationso 

Size requirements for 
materials 
Galcuiations for length 
of tailo 
Truss fasteningSc 
Kind and size of nailo 

Work to be done 

Determine pitch and span,-
Layout and cut common 
rafterso 

Arrange construction jig 
on sub-flooro 
Fabricate trusseso 
Raise trusses onto plates. 
Spaces erect and nail 
braceo 

STUDENT STUDY GUIDE 

1„ Sketch a 16 foot simple trusSo 

2o Sketch a jig for assembly of the above trusso 

3o Compare msmber sizes with these used in conventional constructiono 

4o List advantages and disadvantages| also limitation of this type of constructionc 

5o Figure thrust^ compression and shear at main points of trusSo 
(.Problems to be given by instructor)<> 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT IVc ROOF FRAMING 
AND SHEATHING 

ASSIGNMENT 11» ROOF SHEATHING 

1< 
2. 
3c 

5< 

REFERENCES 
Duroahn^ Vol, II, pp, 11. -122 
Lair, ppp 76-79 

Sheathing is some form of rigid material used to support the weather repellant 
roof coveringo The material used for the sheathing and the workmanship exhibited 
in laying of sameo Grea*^"^ contributes to the value of the building and the 
durability of the roof coveringo The carpenter should become well acquainted with 
the particulars contributing to a good sheathing jobo 

CLASSROQU 
Related technical 
infoimation 

Safety precautions 
Study types of sheathing 
from the standpoint of 
durability, cost & desir-
abilityo 

Estimatingo 
Sheathing for different roofs, 
How to cut for hips & valleys* 

ON THE JOB 
Information to be 
given on the .job 

Safety precautionso 
Nailing informationo 
Staying of rafters. 
Breaking jointSo 

Use of metal tie clips or 
plywood sheathingo 

Work to be done 
on the .job 

Layouto Cut and nail 
in placoo 

Line and cut ends if 
necessary. 

STUDENT STUDY GUIDE 

lo List common materials used for iheathingo 
2o TBhat size nails should be used and how many in each shiplap? 
3o Miat is the purpose of sheathing? 
Uo Describe the methods of applying solid roof sheathingo 
5o Figure the cost of various kinds of roof sheathing for a problem given by the 

instructoro 
6o Write a summary on the use of roof boards for wood shingles. Include size, 

spacing, nailing, etCo 
7o flhat change in the roof framing is necessary for prefinished insulated 

plank roofing? 
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CARPENTRY 

UNIT IVo ROOF FKAMING 
AND SHEATHING 

ASSIGNMENT 12, COLLAR BEAMS 

lo Durbahn, vol, 11^ ppo 197-198 
2o Lair^ ppc 102-103 
3o Wilson and Werner^ ppo 113-415 

To strengthen roofs most rafters are tied together v/ith collar beams„ Your 
job is to be able to cut and place collar beams of the proper size in the proper 
location to insure good constructiono 

CLASSROOM 
Related technical 
information 

Saety precautions» 
Purpose of col3.ar beams. 
Location of collar beams. 
Sizes of collar beams, 
BstimatiiTgo 
Spacing collar beams 

Information to be 
^iven on the ̂ job 

ON THE JOB 
Work to be done 
on the.job 

Determine length of collar Layout pattern for 
beamso collar beams„ 

i*ocate collar beams. Cut out collar bearaSo 
Determine size of collar 
beams „ Nail collar beams in 

placeo 

STUDENT STUDY GUIDE 

lo Where are collar beams used? 
2o What is the purpose of collar beams? 
3o What size stock is used for collar beams? 
4o What determines the length of a collar beam? 
5o Ho?/ is a collar beam laid out? 
6:> How often are these beams used in a roof? 
7o Vftien should they be nailed in place? 
8o How is the distance between attic floor and the collar beam determined? 
9o Give the formula for figuring the lengths of collar beams, 
lOo What is the length of a collar beam for a i^ pitch roof when the beam is to 

be placed 2 feet from the ridge? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA .STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPBKTEI 

UNIT IVo ROOF FRMENG 
AND SHEATHING 

ASSIGNMENT 13 o PEAMING FOR 
ROOF OPENINGS 

BSFERErCJIS 
1„ J>arbahn^ Vol« 11^ pp, 191-194 
2o Lair,̂  po 186 
3o Framing, sheathing and Insulationj, 

pp„"l56-lii7| 162 

Openings are needed in the roof for- various reasons= It is far better 
that the carpenter cut and frame these openings, as the other mechanics consider 
this secondary to the performance of their specific jobo This vdil insure a 
"completed-type jobp'* that the- carpenter considers necessaryo 

CLASSROCSi 
Related technical 
information 

Safety precautions« 
Fire regulations» 
Plumbing regulationso 
Line projection from one plane 

to anothero 

ON THE JOB 
Information to be 
given on the .job 

Work to be dons 
on the job 

Safety precautionso 
Use of plumb line or spirit 
level to locate roof 
openingso 

Size of materialso 
Size of nailso 

Methods of locating 
headers and trimmers 
for chimneys, sky 
li^ts, scuttles^ 
I -> louvers, stCo 

Methods of locating and 
drawing plans on attic 
flooro 

Methods of supporting 
and cutting roof 
members,, 

Methods of nailing 
headers and triamers 
in placeo 

STUDENT STUDY GUIDE 

lo What are some common openings found in roof construction that require special 
framing? 

2o How are roof openings located? 
3o Why would a plan of an opening drawn full size on the attic floor help in 

locating the same opening in the roof? 
4.0 Escplain what is meant by a single header., A double headero 
5o What are trimmers? 
60 How is the cut on the end of a trimmer determined? 
7o When trimmers are nai3.ed in place, why should they be in line with the tops 

of the rafters? 
8« Why is a strip nailed across the top of the rafters to be cut? 
9« What is a chimney saddle? 

lOo What determines the span of the saddle? 
H o Write a short summary of the steps necessary to frame a chimney opening in 

a roofo 
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UNIT IVo ROOF FRMSra 
AND SHEATHING 

ASSIC-r̂ SNT U, FHAMIM} A SNUB 
GABLE 

CARPENTRY 

I 
^ o 

HiFEBIgiĈ  
1. miaon A.ND ̂ VBENSa, ppo 97"iOa 
2o Framinĝ , sheathing and insulation, 

pp, 177-130 

One of the variations used bĵ  designers to deviate from the regular type of 
roof is knovjn as the snub gable „ The carpenter should have a knowledge of its 
layout and constructiono 

CLASSRO^ 
related technical 
inforniation 

Safety precautions,, 
Use of steel square in de­
termining lengths and cuts 
of rafterso 

Seasons for snub gable in­
cluding type of architecture. 

ON THE JOB 
Information to be 
£iven_^i_the_j^_ 

Safety precautions« 
Ho^ to determine miter 
cuts on shortened 
common rafterso 

How to determine length 
of gable plateo 

How to deteimine length 
of hip and jack rafters 
and make check and seat 
cut So 

Work to be done 
on the .pb 

Layout and cut shortened 
common rafterSo 

Layout and cut gable 
plateo 
Layout and cut snub hip 
rafters and jack raf­
ters and jack rafters. 

Nail gable plate and 
snub hip rafters in 
pxac6o 

Space and nail jack 
rafters in place» 

SrJDS^T STUDY GUIDE 

lo VVhat is a snub gable? 
2o Vilhat determines the size of a snub gable? 
3o What three spans are involved in a snub gable? 
4c How is the height of the plate for the snub gable determined? 
5o Vfiiat are the names of the different rafters used in framing this roof? 
6o How does the tail-cut of a hip rafter for a snub gable differ from an 

ordinary hip rafter? 
7o Explain how a T~bevel may be used in framing a snub gable o 
Bo How is the length of the jack rafters found? 
9o Draw a sketch of a snub gable roofo 
lOo Suimnarize the operations for framing a snub gable iri their proper orderc 
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iNOiANA DEPARTMENT OF PUBLIC JNSTRUCTiON 
VOCAT'ONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE OHJLEGE 

TERRE HAUTE. INDIANA 

CARPMTEI 

UNIT ^ ROOF FBAMIHG 
Mm sHMTHim 

ASSIGNSeiT 15o FE4MING A L E ^ -
TOHOO? 

lo Durbahn^ Volo U ^ pp. 188-189. 

3o 

$c 

ISie layout for the lesn-to roof rafter is similar to tiie l^out for the shed-
doraer rafter ̂ t h the exception that the lean-to roof extends^j in part^ over the 
main roof. The rafter plates for the lean-to roof and the main roof are usually at 
different heists o 

GMSSROCM 
Related technical 
information , 

Determine Basic roof in-
formationo 
How to lay out plate cut and 
oveiiiange 

How to lay out cut at top 
end of raftero 

ON TSE JOB 
^ Information to be 
given on the ,1ob 

î ork to be done 
on the .job 

Determiiffi the lengthy 
pltcha and run*, 

Size and kinds of mater-
ialSo 

Safety precautionsc 

Layout and cat rafters. 

Spae« and sail rafters. 

STUBENT S'PJDI GUIDE 

l e 
2o 

3 , 

6. 

6. 

Draw a sketch sho??ing a lean- to iroof o 
The i ^ o u t for the lean- to roof r a f t e r i s s imilar to the layout for t h s 
,,»«___-„-_—_..—_ raftero 
How as the top cut laid out for the lean-to roof rafter? 
Ihat shortening is necessary on a rafter ior a lean-to roof^ 
Would a leax^to roof be used most often in new construction t>r in adding to 
an old building? 
A practical proliL^a should be given to the class requiring them to flairs 
the lean-to roof after lengtho 
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CABPENmi 

UNIT I?o ROOF FHAUINa 
AND SHEATHING 

ASSKaOCEliT 16. FHAUINa A CHJUNET 
SAIH3LE 

Ic 
BEEBSENCES 

ikirbahn. Vol, II, ppo 191-194 
Framing, sheathing and insulation, 
pp, 180-181 

Unless a chimney straddles the ridge, a small gable called a saddle is con­
structed at the rear of the chimney to keep snow and dirt from collectingo 
Chimney saddles BTB constructed and installed prior to covering the roof» 

CLASSRCKH 
Belated technJ,cal 
information 

Methods of determining 
span and pitch of saddle» 
^thod of layout and cutting 
of rafters^ valley strip^ 
and ridge boards 

ON THE JOB 
Information to be 
given on the nob 

Safety precautions* 
Determine span, pitch, 
rise, and necessary 
short eningo 

Kinds and sizes of 
materials^ 
Determine length and 
layout of ridge o 
Determine necessazy 
shortening of coniaon 
rafter© 

Hork to be done 
on the job 

To determine the width 
of chimney and unit 
rise of the main 
roofo 
To layout and cut 
various members of 
the saddle o 
To assemble and nail 
in positiono 

SlUDSHT STUDY GUIDE 

1, 
2. 
3. 
4. 
5. 
6. 

8, 

What is the purpose of a chimney saddle? 
What is the spaa for a chimney saddle and how is it deteimned? 
How is the length of a valley strip determined? 
What size stock is reecssaended for the valley strip? 
Why is it necessary to shorten the ctaanon rafter ox a chimney saddle? 
Show by diagram a method of finding the required shortening for a coinmon 
rafter run of a saddle? 
Show by diagram the layout of the conmon rafter for the chimney saddle. 
Identify the ridge cut and the seat cut? 
How is the ridge layout, that fits against the valley strip, determined? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

BUILDING TRADES CARPENTRy 

UNIT # 5 EXTERIOR COVERING AND TRIM 

ASSICaOIENT # 1 

^SKHQJENT # 2 

CORNICE TBm 

ROOF COVERINGS 

ao WOOD SHINGIS5 

ASPHALT SHINGLES 

Cmsm ASBESTOS SHINGLES 

ROLL ROOFING 

Co METAL ROOFING 

ASSIGNISMT # 3 

^IGNMBNT # 4 

ASSIGNMENT # 5 

SETTING mmOS AND DOOR PBAUBS 

m L L COVERINGS 

PORCH AND ENTRANCE TBDC 
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CARPSmiY 

; 

UNIT ?o EXTERIOR COVERING 
AND TRBf 

ASSIC3NMENT l o CORNICE THIlf 
l o 

5o 

REFERENCES 
Durbahn̂ , Volo II., ppo 224-2313 26^»271 
Lair̂ i ppo 181'=184 
Interior and Exterior Trim^ ppo 1-2 

The purpose of a ocrnlee is to provide a definite and satisfactory finish 
in building construction at the points where the roof and side wall intersecto 
This usually includes the gutter as a part of its design© The size is largely 
determined by the type of architecture as well as the size and balance of the 
house© This unit has as its purpose the teaching of the most common types of 
cornices and their respective constructiono 

Related technical 
information 

Safety precautions © 
Local adaptations„ 
Designs of cornice con=> 
struction 

Kinds and types of materials, 
Specifi cations« 
Estimatingo 

ON THE JOB 
Information to be 

Kinds of cornices 
Rafter tails 
Guttering 
Nailing order and 
assembly 
Safety precautions. 

Work to be done: 
.wi._the_j£b______ 

Cutting^ f i t t ing and 
placing of frieze boards 

plancier boardsp fascia 
boards, a:ad barge boards« 

Cutting and f i t t ing of 
ffioolding instal.lation 
and application 

STUDENT STUDY GUIDE 

lo Wiat i s a cornice? 
2o Bhat are the purposes of a cornice? 
3o What are the three conmion types of cornice? 
4o How are rafter ends made even for cornice construction? 
5o Bhat i s the purpose of the rabbet on tiie friezie board? -
6-0 What i s the proper procedure for erecting the frieze board? 
7o Describe a cornice return? 
80 Make a sketch of a box cornice and labels plancier^, fascia and frieze. 
9o Vfiiat kind of nails are used for cornice work? 

lOo How would you estimate the material in a box -cornice= 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

UNIT ¥ • EXTERIOR COVERING 
M D TRIM 

ASSIGNMMT 2 , ABC ROOF 
COVERING 

CARPENTRY 

REFERENCES 

1, Durhah-n, Vol. II, pp. 218-2195 232-246 
2. Lair, pp, 105-112 
3» In t e r io r and Exterior Trioa, pp» 25-40 
4 . 
5 . 

The purpose of this assignment is to iamiliarize the student with the various 
IdJids of roof covering and the methods of application. 

CLASSROOM 
Related technical 
infoimation 

Safety precautions© 
Adaptabil i ty and r e l a t i v e 

values of different kinds 
of ma te r i a l s . 

Selection of n a i l s . 
Types of v a l l e y s . 
Study of color haxmony. 
Bstiinating* 

ON THE JOB 
Information to be 
given on the job 

Work to be don© 
on the job 

Safety precautions. 
Projection over eaTos 
and gables. 
Breaking of joints. 
Begijming the starting 
ends for courses^ 
Position and nailing of 
foot locks.-
Emr and when to place 
underlay. 
Proper nailing of courses^ 

Scaffolds^ 
Place starting line* 
Place paper« 
Place valley tin, 
copper or slate* 
Coat roofing* 
Establish valley shingl* 
line* 

Placing of na i l s* 
Lay s t a r t i ng course. 
Establ ish of course 

l ines a t ends* 
Placement of foot locks* 
Finish of r idge & hips* 

STUDENT STUDY GITDE 

1* Ifhat kinds of wood are used f o r shingles? 
2* Eo7f are shingles graded? 
3 . ll?hat precaution should be taken in n a i l i t i : va l leys and f lashing? 
4* llShat kinds of flashings and ridge should be used with wood shingles? 
5* "BKiat i s a square of shingles? 
6* How mar̂ r squares of shingles would be needed t o cover a shed for a roof SO fb* 

long i f t h e raffcers are 15 fb. long? 
7* "Why should you not use wood shingles on a roof t h a t lias l e s s than -^ p i tch? 
8. Vilhy shoiild wood shingles be spaced l / s " apart? 
9. Tilhat advantages do v/ood shingles have over otherkinds of roofing? 

Di sadvan-tage s ? 
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CARPSJTRY I 
1 

UNIT Vo EXTERIOR COVERING AND TRIU 

ASSIGNMENT 2 3 ROQF COVERING-ASPHALT SHINGLES-ASBESTOS SHINGLES-ROLL ROOFING 
J 

.̂  

REFEJENCBSs 

lo Durbahn, Volo II, pp., 243-266 

2o Lair, pp„ 112-120 

3o Interior and exterior trim, ppo 41-52 

STUDENT STUDY GUIDE I 
j 

lo List three advantages of an asphalt shingle over a wood shingle* 

2« What is a starter course? 

3o TShat is a roof scaffold bracket? 

4o What is the chief advantage of the cement-asbestos shingle over the 
asphalt shingle? 

5o In roll roofing, what are the two precautions that should be taken before 
laying on the material? 

6o What is the purpose of paper under shingles? 

7o Why should you use a chalk line in laying shingles? 

8o What is meant by a square of shingles? How many bundles of asphalt shingles 
in a square? 

9o How is the grade of asphalt shingles given? 

lOo Picture the cost of the roofing material for various problems givsi by 
your instructoro 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INOI /^A STATE COLLEGE 

TERRE HAUTE, INDIANA 

UNIT V, 

CABPENTRI 

EXTSHIGR COVSBING AND TRIIC 

ASSI(aaiE3iT 2C HOa? COVERING-METAL ROOFJNG 

REFEREIK^ESs 

1, Audel, ppo 653-7^ (for tinners) 

2, Manufacturer's Literature 

3. 

STUDENT STUDY GUIDE 

lo List four metals used for roofing material, 

2e What type of nail is used on the following materials: 

a« galvanized iron 

b, aluminum 

c, copper 

d. zinc 

e. tin 

3. % a t are metal roofs sometimes painted? 

4. Describe a temporary patch for a metal roof» 

5. IShat size sheets are commonly available in galvanized iron roofing? 

6. Figure the cost of various metal roofs. 
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CARPENTRY 

UNIT Vo EXTERIOR COVERING 
AND TRBl 

AssicaaisiT 3, SETTING WINDOST 
AND DOOR FRAUES 

lo 

3o 

5o 

REEEHENCBS 
Diirbahn^ Volo 11^ ppo 246-254 
^air, ppo 137-200 
Interior and Exterior Trim̂ , ppo 53-77 
Manufacturer's Specifications 

The purpose of the window and door frame is to receive and protect the 
various types of windows and doors and to permit necessaiy operationo Details 
such as opening sizes and methods of setting are determined by frames and methods 
of setting are determined by tye type of manufactured doors and windows uaedo 
Hence a knowledge of the kinds and types of door and wirdow frames and methods of 
asseaibly and setting are necessaiyo 

The purpose of this assignment is to give this informatione 

CLASSROOf 
Related technical 
information 

Safety precautions o 
Lumber & rot proof ingo 
Kinds of paper and in-
sulation« 

Primers and sealers» 
Nail sizes and types» 
Local building codeso 
Termite proofingo 
Caulkingo 

ON THE JOB 
Information to be 
given on the .job 

Work to be done 
on the .job 

Name^ size and location 
of each member of frame, 

Safetyo 
Tools usedo 
Kinds of frames and 

castingo 
Methods of layout and 

assemblyo 
Methods of q)acingo 
Methods of brae ingo 
Methods of insulatingo 
Methods of papering 
or caulkingo 

Construct and/or 
assembleo 

Locate^ plumb^ levels 
fasten and brace* 

STUDENT STUDT GUIDE 

1. 18hy are frames put in place before exterior wall finish is applied? 
What is a window rod? How used? 
List steps in setting- wiiidow frameso 
What wood is used for jambs and casing and sills? 
What size nails? How spaced for both door and window frames? 
What materials is used for flashing? How is it applied? 

7o Do all metal sash require a frame? • 
8o Figure the differences in cost between wood and metal in windows for a 

specific houseo 

4o 
5. 
6o 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT Vo EXTERIOR COVERING 
AND TRIK REFERENCES 

lo Durbahn, Volo II, ppo 258-265 
ASSIGNMSNT 4o WALL COVERING 2„ Lair, 125-135 

3o Interior and Exterior Trim, ppo 80-95 

5o 

It is necessary to finish tne outside of all building construction with some 
type of coveringo The purposes of wall coverings are to decorate and insulate 
these structures from the elements» Many kinds of materials can be used and a 
knowledge of the application of the most common kinds are necessaryo A study of 
construction, durability and design forms one of the most interesting phases of 
building constructiono 

CLASSROOM 
Related technical 
information 

Safety precautionso 
Materials and manufacturing 
methodso 
Pre-construction finisheso 
E3q}ansion and sun action., 
Tools and equipment used in 
wall covering applicationo 

ON THE JOB 
Information to be 
given on the .job 

Work to be done 
on the .job 

Name, size, type of 
materials for wall 
coverings* 

Tool usedo 
Cutting of different 
materialSo 

Nailing oi application 
of materials* 

Insulating and caulking* 
Fitting metal corners* 

Methods of application. 
Methods of finishing, 
corners* 

Methods of trimming 
intersections* 

STUDENT STUDY GUIDE 

lo How are the courses of s:''ing or covering spaced? 
2o How do windows determine spacings? 
3o Describe how courses are started for three different types of wall coverings, 
4* How are courses finished at the corners for three materials? 
5o How are courses finished at the cornice and rake for three materials? 
6o How are courses kept horizontal? What tools or materials used? 
7o How are courses nailed, nail sizes, setting and fillir^g, if necessary, 

for three materials? 
8o How are scaffolds maintained? 

-59-

^ 



CARPENTRY 

UNIT ?o EXTERIOR COVERING 
AND TRIM 

A5SI(2JMENT % PORCH AND ENTRANCE 
TRIM 

Ic 
2c 

3c 

5c 

REFERB,.€£S 
.Durban^ Volo 11^ Po 270 
Interior and Exterior Trim^ ppo 96-

ll6o 

Porches form sheltered places in which to sit, and generally project from 
the main body of the buildingo The term is also applied to small shelters over 
entrance doorways for the purpose of protection from the weather. 

CLA£SRO(ai 
Related technical 
information^ 

Safety precautions« 
Standards of materials, 
Designs of porcheSo 

ON THE JOB 
Information to be 
ffiven on the .job 

Safety precautionso 
Tools usedo 
Locatlug and joining. 

Work to be done 
on the job 

Cut and fit the plancier., 
fascia^ crown and cove 
mouldy and special trimo 
Columns, ceiling^ and 
wainscoatingo 

1. 
2. 
3c 

5c 
6« 

STUDENT STUDY GUIDE 

ilShat safety precaution are taken in porch construction? 
WHai* has replaced the front porches on many types of present day houses? 
Name two types of porches and give advantages and disadvantages of eacho-
Does the type of cornice trim on the main house af fec t the porch tr im? 
What kind of wood i s best for a porch f loor? 
Vilhat kind of na i l s should be used when laying porch f loorings? 
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INDIANA DEPART^l£NT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

BUILDING TRADES CARPENTRY 

UNIT # 6 INSUUTION 

ASSIGNUENT ^ 

ASSKMCENT #2 

ASSI(M{ENr #3 

ASSIGNMENT #4 

ASSIGNIIBNT ^^ 

GENERAL INFCBU&TION 

LOOSE TYPE 

BLANKETS AND BATTS 

RIGI.1 BOARD 

REFIEOTIVE TYPE 
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CABPENTRY 

UNIT VI< 

ASSIGN2ffi;N 

[NSULATION 

,1.0 aENERAL 
INFORMATION 

.1.0 

2o 

5o 

REFERENCES 
Darbahnc, Volo lis, ppo 1.5,5-132 
Lair., ppo aia-^sa.i 
Framing^ sheathing^ & insulat ion, 

pPo 231"=236 

The primary purpose of insulat ion I s to re tard f,m passage of heat or to keep 
heat where it: belongs,, The purpose i s the same whether insula t ion in the walls ox' 
your refrigerator^;, or in the walls of your range oven̂ ^ around the pipes of your 
furnace^ in the waller and cei l ings of your home., or in the clothing you "wearo The 
insu la t ion you thoose for your house should be selected for i t s insu la t ing efficiency^ 
i t s permanence, i t s res is tance to f i r e and rodents,, and the ease and speed with 
•which i t ca;i: be ins ta l ledo 

Where the afctio i s insulatedj -ventilatioia i s necessary to prevent accumol.ation 
of excessive mioisture and .heato 

CLASSROQiyr 
Re la ted te-.^hnio^ 
Information 

Safety precautionso 
Study pr inc ip les of tbexical 

insul.ationo 
Stuqy tvpes of ijn.sulatlng 

materials and oompartive 
valueSo 

ON THE JOB 
Information to be 
,5i-X*SD;_5,5--.t̂ _ job_^ 

Safety prs'^^aiitlo.rs; 

Work to be done 
on the lob 

STUDENT STUDY GUIDE 

lo liVhat i s meant by the term "thermal bui lding- insta l la t ion? ' • 
2o Vftiat i s the purpose of a vapor bar r ie r? 
3o Vfliat type of vapor ba r r i e r s are most effective? 
4-0 How are building iDaterials t e s ted f o r heat conductivity? 
5o What are the methods of preventing the i n f i l t r a t i o n of cold a i r ? 
6o VJhat are the methods of preventing the transmission of heat? 
7o Why i s a t t i c ven t i l a t ion necessary with a t t i c i n s u l a t i o n ' 
8o How would you provide for t h i s a t t i ^ insula t ion? 
9o Figure the cost of insula t ion of various problems given by your instructoro 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORA"roRY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT VIo INSULATION 

ASSIGNMENT 2o LOOSE 
TYPE 

1< 
2< 
3< 

4< 
5< 

REFERENCES 
Durbahn, V o l . I I , p p . 1 5 9 - 1 6 0 
Lair, ppo 212-216 
Framing, sheathing, and insulation, 

pp„ 231-236 

The loose type of insulation is bloim or poured into the space between 
studdings, jo is ts , rafters, cfr inaccessible places after sheathing and other 
covering material are in place. 

GUSSROOM 
Related technical 
information 

Safety precautions* 
Materials used in manu-
facturingo 

Advantages & weakness of 
this type of insulations 

Trade nameso 
Estimations o 

ON THE JOB 
Infoimation to be 
given on the .job 

Work to be done 
on the job 

Show "Bile re this type is 
best suitedo 
Method of installingo 
Spfety precautionso 

Installation on 
the jobo 

STUBS^T STUDY GUIDE 

1. What materials are used in making loose type insulation? 
2o What are the advantages of loose type insulation? 
3o How is it installed in old buildings? 
Uo What hazards are encountered in using this insulation both to the building 

and to the carpenter? 
5o How is loose type insulation packaged and sold? 
60 If one bag of ozite will cover 3 sq, yards, 1 inch thick, what wilT. be 

the cost of insulating a ceiling 26' x 36* to a depth of 3 inches? 
7o Give some trade names for loose type-insulations 

ao 
bo 
Co 

80 Give the advantages and disadvantages of insulatir^ an old house, 
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CARPSJTRY 

UNIT VI, INSULATION 

ASSIGNMENT 3o BLANKETS OR 
B&TSS 

BSFSSSliICSS 
1» Iforbahn^ Vol= U^ pp. 157~159| 162-164 
2 . Lair^ pp, 2i6»21? 
3» Framing, sheathing and inso la t ion j 

PPc 215-236 

The purpose of t h i J lesson i s t o give the student a knowledge of blanket & 
ba t t insu la t ion so he w i l l be able t o choose and cnsf^re i t s ?^s « i t k ot&er tvpes« 

CLASSROC^ 
Helatsd tedinical 
infonnation 

Safety precautions o 
Trade NameSo 
Sizes Usedo 
Spaciago 
Fasteniiog methods o 
Iisulating qualities of 
various makes of batts 
& bi^ikets* 

ON IHE «30B 
Infoi^aation t o be 
given on the job 

vbTk t o be dc^e 
on t he job 

Safety prec-autions.-
Proper placement i n 

regaitis t o vapor barrier. . 

Inst^ilatic-n» 

STDDS^^T STUm GUIDE 

1. 
2 . 
3 . 

4 . 
5. 
6 . 

What a re the t rade names for some of the various bi^aids of £l«Eible izissiat ioa? 
Explain how f lex ib le insu la t ion i s used i n masons^ walls <c 
Make a sketch showing how blankets are placed between staddix^ ir- relat iosi to 
a i r space and fastening* 
Hhat are the standai^ widths of blankets and ba t t s? 
E2q)lain how th i s type insula t ion i s held between raf te rs^ 
Should the vap r b a i r i e r be t o the ins ide or t he ca ts ide i a tfes wall? 

7. Where should the g rea te s t amount of insu la t ion he placed? 
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INDIANA DEPARTB^NT OF PUBLIC INSTRUCTION 
VOCATIONAL- EDUCATION .DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

QSIT Vic INSULATION 

i ^ S a O S S T 4 . RIGEED IKSUUTION 
BOARD 

1 . 
2 , 
3c 
4c 
5c 

REFEUENCES 
Durbahn^ V o l , I , pp , 1 6 4 - 1 7 1 
Durbahn, Volo 11^ ppo 7^-83 
L a i r , ppo 214-215 

A coBBnon type of insulation used in building is the rigid fiber type made of 
wood pulp.̂  sugar cane^ corn stalks & other vegetable mattero It i s made in 
various ^ e e t sizes & thickness & i s water proofedo Rigid insulation boards 
being strong^ are being used today for insulation & sheathing purposes in new 
house constructions 

0LA3SH0C1C ON THE JOB 
Related technical 
infoimatioa 

Safety precautions o 
Advantages of rigid boards 
SstlfiR tinge 
Raw materials ased in man-

ufacturingo 
Trade names» 
Sizes & colorso 
Film on insulation form cel-

otex corp» 
Heat loss coefficient in re­

lation to blanket or f i l l 
insula tioHo 

Infoimation to be 
given on the job 

Safety precautions. 
Nails & nailingo 
Other fasteners o 

Work to be done 
on the .job 

APPLICATION 

l o 

2, 

£. » » 

STUDENT STUDY GUIDE 

How are rigid insulation boards applied to the studdiiig? 
What thickness of insulation boards should be used on the outside of a 
house for sheathii^? 
List f ive trade names for rigid insulation boards? 
A, 
B, 
C, 
Do 
B» 
How many square feet of insulation board are needed to cover the outside of a 
house with a hip roof that is 30* wide, 34* long, and 9' hi^? 

(Do not allow for doors and windows) 
IHhat will the cost be for the material in Problem 4 @ $8o00 per square? 
How does the insulating valve of a 25/32 rigid sheet compare with full thick 
batts? 
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CARJRENTRY 

UNIT VIo INSUUTION 

ASSIGNICBNT 5o INSTALLATION OF 
REFLECTIVE TYi=B 

lo Durbahn^ Volo I^ ppo 171'°173 
2o LaiTg ppo 216 

llhile reflective insulation was first patented in 1804^ it has not been used 
in the building field until recentljo New applications of this insulation are 
coming on the maiicet ^onstantlyo Follow the manufacturer's directions in applying 
to gain maximum insulationo 

CLASSROOM 
Related technical 
information 

Safety precautions o 
Study kinds of reflective in­
sulating materials and com­
parative values o 
Trade nameso 
Cost estimating 
Heat loss coefficient in re­
lation to blanket or fill 
insulation and rigid insu­
lationo 

ON THE JOB 
Information to be 
given on thejob 

Safety precautions. 

Demonstrationo 

Wo?k to be done 
on the job 

Installationo 

STUDENT STUDY GUIBE 

lo By what principle does reflective insulation work? 
2o VKiat material, is used most for reflective insulation? 
3o How would you anchor foil surfaced plaster board? 
4o How v/ould you anchor foil reflective? 
5o What woidd be the cost of material to insulate an area 28" x 32" at 

ly-ĵ O per square? 
6o IVhen using reflective insulation in the walls where should it be fastened foy 

maximum efficiency? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

BUILDING TRADES CARPENTRI 

UNIT # 7 INTERIOR FINISH 

ASSIGNMENT #1 

ASSIGNMENT #2 

ASSIC-NMENT #3 

ASSIGSJMBNT §U 

ASSICHJMENT #5 

ASSIfflJMBNT #6 

ASSIGNMENT #7 

ASSIGNMENT #8 

ASSIGNMENT #9 

ASSIGNMENT #10 

ASSIGNMENT #11 

FITTING AND HANGING WINDOFif SASH 

TRIMMING WINDOy? OPENINGS 

FINISH FLOORS 

COMPOSITION AND CERAMIC FLOOR COVERING, TIIE, 
ETCo 

SETTING DOOR JAMBS 

TRIMMING DOOR OPENINGS 

FITTING AND HANGING A DOOR 

BASE BOARDS 

MISCELLANEOUS MEMBERS 

WALL COVERING 

INSTALLING PRE=FABRICATED CABINETS 
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CARPENTRY 

UNIT VIIo INTERIOR FINISH 

ASSIGNUSNT 1 o FITTING AND HANGING 
Hmm SMBU 

l o 
^ o 
O 

5o 

HSFEHENQ^ 
Biirbank^ ppo 127=130 
Durbahnp Volo 11^ ppo 2^k-y^h 
Lair^ ppo 196-200 
Interior and Exterior Trim^ ppo 117-

226 
Manufacturers 3 Literature ' 

The purpose of t h ^ unit i s to familiarize the student with the various nsthods 
and procedures of hangLng various types of ^ndow sasheSo Consideration should D^ 
given to the proper workmanship since i t i s essential that the windows operate or 
function properlyo There are a number of new types of sashes which have been in­
troduced on the marketo Manufacturers charts should be consulted for proper in ­
s ta l la t ion of these w5.ndow5o 

CLASSROOM 
Related technical 
information 

Safety precautions» 
Methods of hanging. 
Standard sizes of sasho 

ON THE JOB 
Information to be 
j^j^m^wiJUieJob^ 

Tools usedo 
Check frame for plumb-
nesSo 

Safety precautions„ 

Work to be done 
on the job 

Trimming & f it^dng to 
siteo Installing sash, 

STUDENT STUDY GUIDE 

2. 
3c 

4c 
5. 
6o 
7c 
8« 
9c 

Name four types of window sashesg 
Ao Co 
Bo Do 
List three safety precautions for storing and installing windows on the jobo 
The members which separate the panes of lights of a divided window are called 

The sash of a double hung window is hung first. 
Sash that are hinged at the verticle edge are called 

are used in place of sash weights in double hung windowso 
How are window sizes indicated? 
List the steps in the procedure in fitting and hanging a double hung window. 
Figure the cost of all the windows in the project houseo 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAU EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT VIIo INTERIOR FINISH 

ASSICmiENT 2. mDOnNO WINDOW 
OFFINGS 

lo 

2„ 
3-

4o 
5o 

REFERENCES 
Burbank, ppo 117-123 
Durbahn^ Vol. II, 291-304 
Interior and Exterior Trim, pp. 

158 
153-

The purpose of this assignment is to familiarize the student with the selection 
and application of the casing, stools, aprons and stops. Due to the numerous 
types of casings, selecting the proper kind of wood depends upon the finish to be 
used. Great care must be taken to avoid hammer marks or any other blemishes on 
the finished trim members» 

GLASgRQOK 
Related technical 
information 

Types of casings, stools QC 
aprons. 

Make a size of parts of 
trim. 

Selection ̂  grade of 
material, 
bullions. 
Joints used in trimo 

ON THE JOB 
Information to be 
given on the .job 

Work to be done 
on» the .job 

Tools used. 
Determining lengths 
of stools, apron, 
casings & stops« 

Sizes, numbers &. spacing 
of nail" 

Methods for fitting to 
wall surface marking. 

Layout. Cut & fit stool, 
apron, casing & stops. 

STOTJEST STUDY GUIDE 

1. 
2. 

3. 

4. 
5. 
6. 

7. 
-8. 

Name the four types of window casings and make a sketch illustrating each type. 
The horizontal member just below the bottom cut of the side casings is called 
the ^ 
The member that is found directly below the stool of c window which covers the 
rough edge of plaster is called the o 
The vertical trim member between multiple windows is called the ^____ » 

on castings are caused by the incorrect use of the hammer. 
_ d nails are used to fasten the outer face of the casing and 
d nails are used for the inner face. 

for the lower sash. The inside stops serve as a 
List the steps in the procedure of applying inside trla for a dPttbls hwsg 
window. 
List 4 safety precautions for care of windows and trtft in iastaXXatlpa of 
window trim= ao bp 

Co do 

^9-



CARPENTRY 

UNIT VII, INTERIOR FINISH 

ASSIQMENT 3o FINISH FLOODS 

2. 
3. 

Ac 
5« 

REFERENCES 
Mix & Ciran, Practical Carpentry 
(Goodland & Wilcox) 
Lair, ppo 56-59^ I66-I76 
Interior and Exterior Trim, ppo 

237-343 

The purpose of this unit is to familiarize the student with the method and 
procedures of laying different types of flooringo A great deal of emphasis should 
be placed on the starting course of flooring in the relationship to the various 
rooms. Careful selection and matching of boards will tend to make a more de­
sirable appearing finish floor. 

CLASSRCXM ON THE JOB 
Related technical 
information 

Safety precautions» 
Methods of layingo 
Types of materials for flooring. 
Grades of flooring 
Estimating flooringo (No, of ft. 
Kinds and sizes of nails. 
Climatic conditions effecting 

floor laiying. 

Information to be 
given on the .job 

Safety precautions. 
Tools used. 
Method of nailing. 
Location first course 
) of flooring in re­

lationship to 
various rooms. 

Starting course. 
Finish course. 

Hfork to be done 
on the job 

Preparation for finish 
floors, 

A, over concrete 
lo Emulsion furring 
2, Blocks or strips, 
3o Vapor barrier 
Bo Frame structure 
lo Applying paper on 

sub floor 
Selecting^ cutting^ 
fitting and nailing. 

STUDENT STUDY GUIDE 

1. The preparation of the sub-floor for laying the finish floor consists of5 
A. Co 
B. D. 

2, The classifications of finish flooring with reference to the methods of sawing 
are and . 

3. marks on the edge of the finish flooring are the result of striking 
the nail at an improper angle, 

4. The recommended size nail for I3/I6 finish floor is _ d, 
5. The usual amount allowed for waste for I3/I6 x 2J" hardwood floor is ^ 

per cento 
6» nailing is necessaiy and permissible when fastening the first and 

last course of hardwood flooring, 
7, Correct matching is as important as edge matching in laying hard­

wood floor, 
8, HBhat is the correct accepted position of the worker when laying flooring? 
9, Write a brief summary of the procedure of drawing together and nailing the 

last few courses of hardw6od flooring, 
10, Figure the cost of the finish floor for the project housto 
U . The standard sizts for flooring ar«t _% , a a 
12, Nails in hardwood flooring should not be plaesd more than Incheg apart 
13, List procedure for flooring over concrete, 
14, List several reasons why one should consider climatic conditions when laying 

finish floor. 
-70-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS L A B O K A T O R Y 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT VII0 INTERIOR FINISH 

ASSIGMENT 4< COMPOSITION AND 
CERAMIC FLOOR 
COVERING (TILE) 

1, 
2. 

5< 

REFERENCES 
Burbank, po 173 
Durbahn, Vol. II, po 90 
Lair, ppo 56-59 

The purpose of this assignment is to make the student familiar with these 
various materials and their application and comparitive costo 

CLASSROOM 
Related technical 
information 

Safety precautionso 
Study of various types of 

materialso 
Special mastico 
Estimatingo 
Design & color schemeo 
Manufacture's catalogueo 
Notes many manufactures 
have excellent material 
for free distributiono 

ON THE JOB 
Information to be 
given on the job 

Safety precautions, 
Tools usedo 
Care of material 
Demonstration, 

Work to be done 
on the job 

Installation on 
over plywoodo 
over old floorings 
over any D,T.M. 

Prepare base. 
Locate starting point. 
Apply mastic. 
Lay tile. 

STUDENT STUDY GUIDE 

lo List several types of composition floor covering (tile)o 
2o ?!Jhat are the common sizes and thicknesses of composition tile? 
3o How should the base be prepared for composition tile? 
Uo How are composition tile secured in place? 
5o In laying a composition tile floor where is the best place to start? 
6o Figure the cost of composition tile for the project housco 
7o In vihat form does ceramic tile come to the worker? 
8o To provide a base for ceramic tile, what type of floor and wall construction 

is necessary? 
9o Figure the cost of ceramic wall and floor tile for the project house. 

lOo IShat type of underlayment is used for composition flooring on both new and. 
old floors? 

llo Name more than one type of fasteners used for underlayment. 
12o Vlihat types of composition may be layed on concrete below grade. 
13o What type of adhesive must be used for floors laid below grade. 
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CARPENTRY 

UNIT VIIo INTERIOR FINISH 

ASSIGNlOaiT 5o SETTING VOOB, 
JAMBS 

Ic 

3c 

4c 
5c 

REFERENCES 
Durbahn, Volo II, ppo 307°310 
Lair^ pPo 154-156 
Interior and Exterior Trim, ppo 142-

143 

The purpose of this assignment is to demonstrate the correct way to set 
and fasten door jambSo 

CLASSROGtf 
xtelated technical 
information 

Safety precautions» 
Protection of surfaces of jambsc 
Framing jambs to fito 
Specific doorso 
Methods a nd information con­
cerning plumbing^ blocking^ 
squaring and fasteningo 

Estimating o 
VJhen to install-wood-ro.etal 

thickness to sizes» 

ON THE JOB 
Information to be 
f^ven on the ;1ob 

Safety precautionso 
Tools neededo 

Sizes of doorso 
Sizes^ kind & location 
of nailso 

Kinds of blocking. 
Type of fasteningo 

Work to be done 
on the job 

Check opening for 
plumbness & sizeo 

Assemble frame» 
Plumbing^ blocking^, 
squaringo 

Locating & fastening to 
rou^ opening© 

STUDENT STUDY GUIDE 

finches larger each way than the size of 

^is used on the side jambs and the 

inehes, 

lo Rough openings are usually made _ 
the door to be hungo ~ 

2o llhen setting the frame, the ^ 
is used on the head jambo 

3« Standard width of the door jambs for plasterd walls is 
4« Width of door jambs for bull nosed finish is _____ ~ 
5<i Inside door jambs are usually inches in thicknesso 
^ » '^^ -joint is used in the construction of door jambs* 
7o Summarize the steps in the procedure in setting and fastening an inside door fr 
8o How do wood and metal frames compare in price? 
9o In labor costs are a factor to consider, which type frame is less expensive 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPEMTRY 

UNIT VIIo INTERIOR FINISH 
REFERENCES 

ASSIGNMENT 60 TRIMMING DOOR lo Durbahn, Volo II5 pp. 291-311 
OPENINGS 2o Lair, ppo 157-160 

3o Interior and Exterior Trimj, pp, 144-152 o 
4o 
5o 

The purpose of this assignment is to familiarize the student with the 
selection of types^ the cutting, locating, and fastening of door casings and stops, 
Hftien selection is made, consideration should be given to the types of joinery used 
for best resultso Emphasis should be placed on materials as to durability and 
beautyo 

CLASSROCm 
Related technical 
information 

Safety precautionso 
Methods of casing joists and 
door openingSo 

Joinery of casings„ 
Sizes, types, and materials 
for casingso 

Location and position of door 
stopso 

ON THE JOB 
Information to be 
given on the job 

Work to be done 
on the job 

Safety precautions. 
Location of casings on 

jambso 
Sizes, kind, and spacing 

of nailso 

Fit and nail casing and 
door stops to plaster 
and groundso 

Fit and nail casing and 
stops to dry wall* 

Ic 
2. 
•3o 
4c 
5. 
6, 

STUDENT STUDY GUIDE 

What is the primary purpose of door casings? 
Name three types of door casings and describe each? 
In v/hat order should the casing be fastened? 
Why should the casing be of the same variety of wood as the jambs? 
How far back on the jamb should the casing be set? 
The approximate distance door stops are fastened on jambs from the side of 
which the door swings is determined by the 0 

_d nails are used to fasten the outer face of the casing and 
d̂ nails for the inner facec 

80 Summarize the steps in the procedure of installing door casing and stops. 
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CARPENIEY 

UNIT VIIo INTERIOR FINISH 

ASSIGNUENT 7o FITTING AND 
HANGING A DOOR 

REFERENCES 
lo Durbahn^ Vol„ 11^ ppo 311-325 
2o Lair^ ppo 20^-20? 
3o Townsend^ ppo 423-^28 
4o Interior and Exterior Trim^ 

pPo 267-263 

The purpose of this assignment is to familiarize the student with the opera­
tions of fitting and hanging a dooro Consideration should be placed on clearance 
selection^ appearance^ design^ and locat-J'̂ n of hardwareo The gaining of jambs^, the 
use of quickset for hardv/are- should be demonstrated and practicedo 

CLASSROCM 
Related technical 
information 

Safety precautionso 
Types, sizes and material of 
doorso 

Types of hardwareo 
Parts of a dooro 
Notes Use films and manu­
facturers catalogues^ 

ON THE JOB 
Information to be 
given on the ..job 

Work to be done 
_̂ on_the_,iob 

Safety precautionso 
Tools usedo 
Selection of door f0? 
appearance <5 and dir­
ection door openso 

Setting hinges and lock< 

Trim and fit door to 
openingo 

Layout and install 
hardwareo 

Hang dooro 
Install stopo 

STUDENT STUDY GUIDE 

lo 
2o 

3o 

U. 

5. 
60 
7o 

80 

The usual amount of clearance on the bottom of an interior door is ___̂  inches „ 
The edges of a door should be slightly outward so that there is a 
greater clearance of the sides striking the stops« 

finches is the usual amount of clearance on the sides and top of the dooro 
The top hinge is usually set down inches and the bottoBX hinge is set up 

finches o 
The location of the lock on the door is inches from the bottomo 

hardware should be used on the interior sides of bathroom doors o 
The vertical members of a door are called ______^ and the horizontal members 
are calledo 
List and number the steps in order of the procedure of fitting and hanging a 
dooro 
Figure the cost of the doors in the project houseo 
T-P carpenter can fit and hang four doors in an 8-hour working day^ and if his 
wage scale is $4o00^ what would be the cost of fitting and hanging all the door* 
in the project houseo 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CARPENTRY 

UNIT VII. INTERIOR FINISH 

ASSIGNMENT 80 BASE BOARDS REFERENCES 
lo Durbahn, Vole II, ppo 292-293| 346-348 
2o Lair, ppo 162-163| I66 
3o Townsend, ppo 428 
4o Interior and Exterior Trim, ppo 159-165 

The purpose of this lesson is to teach the proper way to cut, miter, cope and 
fit base and shoco 

•CLASSROaL 
Related technical 
information 

ON THE JOB 

Safety precautions» 
Study types of base trim and 
where usedo 
Study use of miter box and 
special boxes« 

Review use of block planeo 
Develop with practice pieces, 
the ability to cut and fit 
base corners & shoeso 

Information to be 
given on the job 

Work to be done 
on the job 

Safety precautionso 
Tools usedo 
Measure and demonstrate 

copingo 
Inside corner and outside 

cornero 
How to scribeo 

Locate studs. 
Take measurements« 
Cut, cope fit & nail 
memberso 

STUDENT STUDY GUIDE 

lo Miat is the standard width range for base board? 
2o What is the proper way to join interior corners? exterior corners? 
3o What advantages have the coped interior joint over the mitered interior joint? 
4o Explain step-by~step the proper way to cope a joint* 
5o Vilhy is.it necessary to scribe the inside corner of the base board? 
60 What is the proper nailing space for a base board? 
7o Diagram proper nailing of shoe* 
:$„ How many ;iinear. feet of base shoe will be needed for the project house? 
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CABPSJISr 

UNIT VHo INTEHIOR FINISH 

ASSICHQIEHT 9o UISCILLANS0U5 1, 
2. 
3. 

Burbask* pp» 109 
Durbahn^ ¥ol* 11^ f^„ 292->2935 2S^ 
Interior aod SJEterlor fdjs^ pp. 166-

16? 

The puipose of this lesson is to acquaint the worker ititii tlse i?arioas use-Idŝ  
their uses and applications, 
by the use of special aoidSo 

CLASSROOir 
Related technical 
information 

Safety precautionso 
Study types of molds and uses. 
Study use of niter boxc 
Selection of material for 

proper finisho 

Various decorating effects Esy be obtained ijs a rcos 

m THE ^B 
Ijaforsaaticn to t-e 
gjvffl op tag jot? , 

Safety precautiojis^ 
Method of fastening* 
Tools used,̂  
Methods of joining* 
llethods of iseasuringx 

Scrk t© be done 
€53 tjae j o b 

Cut. f i t £si instal l 
aasiberSg 

STDDSST 5!mDI GUIDS 

lo Give two reasons for using batten strips t, 
2o Diagram a cross section of four types of batten strip-So 
3o Diagram a cross section of picture moldjs chair rall^ ai^ cova isoliia, 
4.0 Hake a sketch showing where crown mold is used* 
5o Should the miscellaneous molds go in befoare or aft€r door ^id m M o w trlEa' 
Oo Give name and size of several moldings stocked by luisber yards* 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

Wa2 ¥ 1 1 . TMEBIQEL FIHISH 

ASSIG51EST 10 . H&LL BQ&SDS 1. 
2. 
3. 
4o 
5. 

REFERENCES 

Burbank, pp« 101-110 
Durbahn, Vol. I I , pp. 277-290 
Lair , pp. 145-146 
In t e r io r and Exterior Trim, pp. 131-137 

Eie purpose of t k i s assignment i s t o famil iar ize the student wi th the most 
common, types of i n t e r i o r wal l coverings and t o demonstrate methods of appl ica t ion . 
3fanufaeturer*s l i t e r a t u r e contains a great deal of valuable information re la ted 
t o "^his assignment. 

CL^SROQH 
Related tec^mical 
inforoation 

Saitety precautions* 
Strady types of wall boeurds 

and uses* 
^ t i m a t i n g * 
Specificatica:is* 
Ifeterials & mansfELoturing 

methods* (Show samples) 
l£saiufacturers catalogues 

and samples* 

(M THE JCB 
Infcannation t o be 
given on t he job 

Work t o be done 
on the jcb 

Safety precaut ions . 
Demonstrate method of i n ­
s t a l l i ng* 
Fasteners used* 

I n s t a l l type of -wall 
board specified* 
Purring* 
Cut, match, f i t and 

fasten for various 
des igns . 

STUDENT STDDT GUIDB 

1. Hhat -t^iges of wall boai^s may be used on the interior wall? 
2* Illustrate three different methods of joining plywood panels* 
3* Sketch fbur different methods of joining structural insulation board on 

the incerior wall. 
4* Describe fttrring for structural insulation board* 
5* Vhat kind of a backing is used for tile board? 
6* ¥here is the correct starti*^^ place for applying ceiling tile-board? 
7* Give two methods used in concealing the sheetrock joint* 
8* Figure the cost of plastering or dry wall for the project house* 
9* Describe the recommended oethod of applying sheetrock in a house with 

8«-0* ceiling* 
10* Describe how sheetrock joint are finished* 
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CARPENTRY 

UNIT V I I o INTERIOR FINISH 

Assiomms ii< INSTAU,ING PRB=. 
FABRICATED CABINETS ic 

2c 

3< 

Ac 

5c 

REFERENCES 
Burbank^ ppo 154-='165 
Durbahn^ Volo 11^ ppo 342-343 
Interior and Exterior Trim^ 

ppo 172-174 

The purpose of this assignment is to familiarize the student with the best 
methods of installing these prefabricated unitSo The best source of instructional 
material is the descriptive literature published by various manufacturerso 

CLASSROOil 
Related technical 
information 

Safety precautions o 
Stu<^ construction of ready 
built case, cabinets, 
ironing boards, etc. Study 
materials & hardware used 
in such constructiono Bsti-
matingo 

Specificationso 
Notes Maiy manufacturers of 
cabinets have excellent 
materia], for free distributionc 

ON THE JOB 
Information to be 
given on the .job 

Safety precautionso 
Tools usedo 
Stress importance of good 
workmanship o 

Show how work can be in-̂  
stalled with minimum 
change of opening or 
projecto 

Wozk to be done 
on the job 

Check openings for built--
in fixtures for size, 
level & plumbnesso 

Check studs ^ headers 
ahead of time for 
fasteningo 

Make special provisions 
for fastening where 
necessaryo 

Installationo 

3< 
4c 
5c 

7c 

STUDENT STUDY GUIDE 

Uhy must special care be taken to check all rough openings left for pre­
fabricated cabinets and cases? 
llJhy should shop-built cabinets be designed with excess material along edges 
and sides? 
Explain procedure of fastening cabinets to the wallo 
What is the standard height and depth of kitchen floor units? 
Iiniat is the standard depth of kitchen wall units? 
How is modular planning used in kitchen cabinets' 
Figure the cost of the cabinets for problems given by the instructoro 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

BUILDING TRADES CARPENTRY 

UNIT # 8 STAIR BUILDING 

ASSIGNMENT # 1 

ASSIGNMENT # 2 

ASSIGNMENT # 3 

ASSIGNMENT # 4 

ASSIGNMENT # 5 

ASSIGNMENT # 6 

TYPES OF STAIRWAYS 

STAIRWAY TERMS AND TYPES OF GCMISTRUCTIOH 

HOW TO DETERMINE RISE, RUN & TBMD IN 
STAIR LAYOUT 

HOW TO DETERMINE HEADROOM, DROP AN8 
LENGTH OF STOCK 

HOW TO LAYOUT AND CUT STAIRHORSES 

HOW TO LAYOUT AND CUT STRINGERS 
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CARPENTRY 

UNIT VIIIo STAIR B U H i ^ G 

ASSIGNUaiT 1< TYPES OF 
STAIRSSAYS 1< 

2 . 

5< 

REJ^iBNCES 
DurbauTn, '/olo 11^ ppo 327=-332 

Lair^ pp., 177-181 
Simplified Stair Layout, ppo 
Manufacturers* Literature 

3-8 

In order to understand the rather technical problems involved in stairbuilding^ 
it is necessary to familiarize oneself with the types of stairs in general usee 
In the past^, all stairwork was done on the jobo Today^ practically all finish 
stairs are made at the aill^ and the man on the job only trims^ fits and assembles 
these in place* The average carpenter only lays out and cuts rough stringers and 
installs stairso 

CLASSEOOU 
Related technical 
information 

Safety precautionso 
Types of stairso 
Stair termso 
Audio visual aids to 

various styleso 
show 

ON THE JOB 
Information to be 
given on the job 

Work to be done 
on the ;]ob 

Safety precautionso Field trip to show 
Determine types of stairs d3.fferent styles of 

to usCo stairwayso 

STUDENT STUDY GUIDE 

Identify the following terms: 

ao 
bo 
Co 

do 
eo 
fo 

Closed or housed stairway 
Open stairway 
Stair platfoim 
Stair platform 
Straight stairway 
Ceiling disappearing stairway 

Solve problems given by your instructor 

ao Ifihat is an "easy" stair (7g" x 10" 
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INDIANA DEPArrn^ENT OF PUBl-IC INSTRUCriON 
V^OCATIONAL EDUCATION DIVISiCN 
TRADE AND INDU5TRIA!_ SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CASPE^SRY 

UNIT VIIIo STAIR BOILDING 

ASSIGNMENT 2c STAIBSttI TmSS AND 
T I P ^ (ff COBSTHOCTIOH 

REFERENCE3 
lo Durbahn, Vol. I I , ppo 233-235 
2 . La i r , pp. 177-181 
3o Simplified S t a i r Layout, pp. 8-16 

5o 

The purpose of this assi^iment is to familiarize the student with the 
nomenclature of stair irorko 

CUSSROCM 
Related technical 
information 

Safety precautionso 
Stair functionso 
Stair termso 
Identification of stair parts. 
!^es of stairways* 

CN THE JOB 
Information to be 
given on the .job 

Work to be done 
on the .job 

Field trips, 

STQQS^ STUDY GUIDE 

1, Identify the following: 

a. Sawed-out stair horse 
b. Built-up stair horse 
c. plain stringer 
d. total rise of stairway 
eo total run of stairway 
f• tread rise 
g. tread ran 
h. baluster 
i« newel post 
J« nosing 
k. head room 

2. Solve problems of stair layout given by the instructor» 
a. Eow is an "easy" stair computed from given rise and run. 
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CARPENTRY 

UNIT VIIIo STAIR BUILDING 

ASSK^OfENT 3< HOS TO DSTSRMINE RISE, 
RUN AND TREAD IN STAIR 
UTOUT 

REFERENCES 
lo Durbahn^ Volo H ^ ppo 335'=340 
2o Lair, ppo 177«18l 
3c. Simplified stair l«yo<it^ ppo 19-=26 
4o 
5o 

The purpose of this «ss5'*nment is to set forth the methods of determining the 
rise and run of stairso 

CLASSROOM ON THE JOB 
Related technical 
information 

Safety precautionso 
Mathematical calculations in 

finding rise and rmio 
Finding total rise and nuio 
Standards for rise and rano 
Math calculations for finding 
the rise and run for a given 
stairway* 

Information to be 
given on the .job 

Work to be done 
on the .job 

Safety precautionso Measure total rise of 
How to determine the total stairwayo 
riseo Measure total run of 

How to detenaine the total stairwayo 
ruiio 

STUDENT STUDY GUIDE 

lo VRiat is a common rule for the tread rise and tread run of a stair? 
2« Vlhat factors make a hard stair and easy stair| 
3o Problems A given stair has a total rise of S» - 2« ard total run of 10»»10*. 

a. Find the number of risers« 
bo Find the number of treads o 
Co ^ind the height of each risero 
do Find the width of each treado 

Ao Problems A given stair has total rise of 9^-8" and total run of ll»-3"o 
ao Find the number of riserso 
bo Find the number of treadso 
Co Find the width of treadso 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRY 

UNIT VIIIo STAIE BUILDING 

ASSIGNMENT U^ HOW TO DETERMINE 
HEAO'ROGU, DROP« 
AND ACTUAL LENGTH 
OF STOCK 

1. 
2c 

3, 
4« 
5. 

REFERENCE 
Durbahn^, Volo II, pp. 338-339» 
Lair, pPo 177-181. 
Simplified Stair Layout, 26-31. 

After the rise and run have been determined it is necessary to check head 
room and provide for stair horse drop if the stair is to be satisfactory. 

CLASSROOM 
Related technical 
information 

Safety precautions« 
Stair horse drop* 
Head clearance« 
Dimensions of stock for stair 

horseso 

ON THE JOB 
Information to be 
given on the .job 

Safety precautions. 
Tools? 

level, plumb bob, 
string, square 
rule or tapoo 

Work to be done 
on the .job 

Secure and check 
measurements for stair 
well, total rise, and 
total run. 

STUDENT STUDY GUIDE 

1. 

3. 
4. 
5. 
6. 
7. 
8. 

What is the result if the stairhorse is nailed in place without being 
** dropped?" 
If the thickness of the basement stair tread is 1 5/8, what drop should be 
given to the stair horse? 
What is a stair rod and how is it used? 
How is head room measured^ 
What is the recommended head room clearance ? 
How can head room clearance be increased? 
How is the length of the stair horse determined? 
What safety precaution should be taken in the errection of a stair horse^ 
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CARPENTaY 

UNIT VIIIo STAIR BUILDB» 

ASSIGMKENT 5o HOV TO UYOUT AND 
CUT STAIB HQBSSS 

REFERENCES 
lo Durbaha^ Volo U p ppo 337-339 
2o Lair© ppo 177-181o 
3o Simplified Stai? L^wit^ ppo 33-40 
<Jj.o 

5o 

Careful layout and tutting of a stair horse is of major iisportaaM In 
securing a satisfactory staifo 

CLASSROCM 
Related technical 
information 

Safety precautions» 
Proper use of square in 

layouto 
Scribing around the square. 
Built up stair horse» 
Precautions in sawingo 

ON THE JOB 
Information to be 
given on the .job 

Work to be done 
on the lob 

Safety precautions» 
Points in selecting stair 
horses materialo 

Methods of anchoring stair 
horseso 
Cutting stair horses^ with 
power equipment,, 

Select material for 
struetural strengfehSo 

Layout the risers and 
treads with squareo 

Layout seat cut at 
boitofflo 

Mark off for dropo 
Mark for plumb cut at 

topo 
Cut along final layout 
lineso 

Nail stair horses in 
plaeco 

STUDENT STUDY GUIDE 

lo VJhat lumber characteristics must be obser-red in s^^lecting staler Ifcorse mattyial? 
2o ISQiat is a stair gauge and how is it usedo 
3. How are the rise and the run of a stair used on the carpenter* Sqaarc in ths 

layout of a stair horse? 
4o Why is it important to accurately scribe around the square^ 
5, What happens if you neglect to cut off for stair horse drop? 
6o Make two simple sketches showing the difference between sawed-oufe and 

built-up stair horseso 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDfANA 

CARPENTEI 

UNIT VIII o STAIR BUILDING 

ASSIGNMENT 60 HOW TO LAYOUT AND 
CUT STRINGERS 

1< 
2. 
3< 

^ < 

5. 

REFERENCES 
Durbahn, Volo II, ppo 334-3355 338-339. 
Lair, pp« 177-181» 
Interior and "^terior Trim, pp. 209-

2IO5 2131 22I0 
Simplified Stair Layout, ppo 43-54• 

The purpose of this assignment is to teach the use and construction of stringer 
boardSo 

CUSSROOM ON THE JOB 
Related technical 
information 

Safety precautionso 
Layout a plain stringer» 
Intersection of stringer 
and base boardo 

Mitered stringero 
Housed stringero 
Wedges and Wedgingo 

Information to be 
given on the .job 

Work to be done 
on the .job . 

Safety precautions* 
Points in selecting 

materialo 
Determine tread and rise, 
Caution in scribing and 

sawingo 

Select proper materials. 
Plane edges of stock 

straight and square. 
Layout and scribe. 
Sawing and fitting. 
Fastening in place* 

STUDENT STUDY GUIDE 

lo From which of the two edges may a stair stringer be laid out? 
2o From which edge is the layout work done for the risers and treads if the 

risers are to be miteredo 
3o When the stringer is housed, why is the layout work for risers and treads 

done from the bottom edge? 
4<» When v/orking from the top -edge of the stringer, how is the steel square held 

for the layout? 
5o How is the square to be held if the layout work is to be done from the 

lower edge7 
60 How may a pitch board be used in stringer layout work? 
7o Explain the use of a set of square gaugeS^:^ the layout of a stringer? 
80 What is the difference between the layout of the cut-out type of stair 

stringer and the housed stringer? 
9o What is the purpose of the line drawn along the edge of the stringer? 

10. What allowance should be made on the top and bottom cuts of the stringer? 
11. What should be used in marking the stringer? 
12 o How is the open stringer laid out? 
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BUILDING TRADES CARPENIBI 

UNIf # 9 SCAFFOLDING 

ASSIGNUENT # 1 LOST SCAFFOLDING 

ASSIGNMENT # 2 MBDIUU SCAFFOLDING 3 to 10 feet 

A8SGINUENT # 3 HIGH SCAFFOLDING 

ASSIGNMENT # 4 SPECIAL SCAFFOLDING 

ASSIGNMENT # 5 USE Or LADDBUS 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CAHPSITRr 

UNIT IXo SCAFFOLDING 

ilSSIGNMENT l o LOW SCAFFOLDING 1. 

5c 

REFERENCES 
Durbahn, Vol„ 11^ 122-126 
Lair<, ppc 235-248 

It is difficult and unsafe for a carpenter to woiic on a building unless he 
can reach the work comfortably,, The types and sizes of scaffolds will vary with 
the different types of worko Scaffolding materials should be structurally sound, 
Althou^ they are only temporaiy structures^ nevertheless, scaffolds must be de­
signed and built to cariy the required load safely^ peimitting the workman to 
reach and perform his work with ease and safetyo 

CLASSROOM 
Related technical 
information 

Safety precautions. 
Types of scaffolds. 
Strength of material* 
Nailingo 
Proper fastening to mairi 

structureo 

ON THE JOB 
Information to be 
given on the .job 

Safety precautions» 
Soils and footings. 
Defects in materials, 
Bracing, 

Work to be done 
on the .job 

Selection of type and size, 
Location and placing. 
Assembly and nailing. 
Checking for safety. 

STUDENT STUD! GUIDE 

lo Ylhat size material should be used for the ledger board on a low scaffold? 
2o What precaution should be considered to keep the scaffold fjrom sinking into 

soft dirt? 
3o Make a sketdi of a simple low scaffoldo 
4o Mention several defects found in lumber that make it unsatisfactory for 

scaffolding, 
5o Estimate the materials needed to build a simple scaffold for the 36* side of 

a one-story house with a hip roof ̂ to be used while building the cornic9o 
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CARPSnET 

UNIT IXc SCAFFOLDING 

ASSIGUBNT 2» USDIOI SCAFFQLQISG 
3 TO 10 FSBT lo Ihirbahn^ ¥ola, H^ p|J* 1^-125 

2 . La.r, pp* 235-2JS 

pp^ 103=105 
4» 

The purpose of the assigisaent is to familiarise the st^d^it "Plth tlie prcf^e? 
methods of scaffold coi^tructiono 

CUSSBOQli fSE JiB 
Related technical 
infomation 

Safety precautionso 
Study types of medium 

scaffoldingo 
Reasons for the different 

typeso 
Materials usede 
The assembly of each type 

show safety films» 

Inf onaation to be 
given on the job 

WoA to be ^^B« 
oa i^e Job 

Safety precautioijs* Constrict sascsis sqaaresa 
Select the materials %o Asses^le Isĉ rseSs, 

be used= Cuttisg ^sd f i t t iaga 
Assembly and nailing* tl,aci5g aed ^pa^ag<r 

Bracing of iaember^e SaiUng ass«sSsIy^ 
I-. 

STDDEST STDST GUHE 

1, Name the conventional sizes of wood mssbers in constructing i»^sai scaffioldingcc 
2« Sbat kind and sizes of nails are ocmsicnly used in ̂ e ̂ osstm^stic^ x[^ «^cticgi 

of scaffolding? 
3, ihat is a rolling platfona scaffold? 
4-. ihere is a rolling platfoim used and ̂ lat are it^ id^antages? 
*̂, How is bracing nailed for greatest strength and rigidity? 
6. What are the advantages of two headed nails? 
7o Ifelte a brief on the care and use of tools tm the scaffo3^» 
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tNOCANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

CARPENTRT 

UNIT I X , SCAFFOLDING 

ASSIGSMSPT 3 . HIGH SCAFFOLDING 1, 

3. 

A. 
5< 

REFERENCES 
Durbahn^ -Vol. H , pp. 122-126 
Lair^ ppo 235-248 
Framing^ Sheathing and Insulation, 

pp, 100-105 

The purpose of this assignment is to familiarize the student with the 
construction^ erection and dismantling of high scaffolding. 

OLdSSROOI 
Related technical 
information 

Safety precautionso 
!!^pes of scaffolds. 
Strength of materials* 
Principles of pulleys <» 
Removal of wrecking. 
Estimating. 

ON THE JOB 
Information to be 
given on the .job 

Safety precautions. 
Purpose of scaffold. 
Defects in material. 
Nail sizes. 
Methods of nailing. 
Proper dismantling. 

Work to be done 
on the .job 

Locate & prepare footing 
area. 

Selection of material 
for main scaffold, 
platform, and hand rail* 

Erection. 
Inspection. 

STUEfMI! STUD! GUIDB 

1. Hhat standard size material should be used for the ledger board in a scaffold 
twenty feet high? 

2. IShat standard size material should be used for the uprights in a scaffold 
twenty feet h i ^ ? 

3. What standard size material should be used for bracing a high scaffold? 
4. i&at is the proper spacing of the uprights on a scaffold twenty feet h i ^ ? 
5. What are the dimensions of mason squares? 
6. How h i ^ is it safe to scaffold with mason squares? 
7. Which is the more rigid figure, a triangle or a rectangle? 
S. List several good reasons for handrail. 
9» iifeat is the proper h e i ^ t for the handrail above the platform? 

10. Bhat is the proper manner in which workmen ascend to the working platform of 
the high scaffold? 

11. List several safety rules which should be considered by the workmen in getting 
tools and materials onto the platform of a high scaffold 
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CARP3SNTRr 

UNIT IXo SCAFFOLDING 

ASSIGNMMT Uo SPECIAL 
SCAFFQU)INa 

Ic 

Ac 
5c 

BWEBMQBQ 
Aud@lp Vol, 11^ ppo JJ020 
Durbaha^ Volo 11^ ppo U'?^ 205,9 233 
Lair^ ppo 235'='248 
Manufacturers" Literatur« 

The purpose of this assignment is to familiarize the student with special 
scaff oldingo Special scaffolding must be safely and securely constructed to carry 
loads and traffic that necessitates their construction in the majority of caseso 

CLASSROOM 
Belated technical 
information 

Safety precautionso 
Theory of triangular bracing. 
Strength of materials for 

scaffoldingo 
Kinds & siz«8 of nailso 
Methods of nailingo 
Cori:..ce hooks & swinging 

scaffolds^ 
Manufactured horses (steel) 

and their assemblyo 
Manufactured patented metal 

scaffolds. 

Infoimation to be 
gi3LSQ̂ _on the .job 

ON THE JOB 

Safety precautions» 
Selection planks<, 
Spacing of plankso 
Defects in materialse 
Nails &. nailingo 
Safety methods and 
factorso 

Work to be don® 

Plaeing pre-fabrieated 
hors9So 

Making temporary horseso 
Placing planks and cleats 
for yarops and runwayso 

Plaeing chimney s@affo2do 
Placing wall bracketSo 
Placing patented metal 
scaffoldsc 

STUDENT STUD! GUIDE 

1. liBiat is the average size of ramp planks^ 
2o Why and how are planks cleated? 
3P Describe two styles of trestle -horses? 
4o Sketch and explain a chimney sGaffolde-
5o How would you lay and hold wheeling planks in place? 
6o Name five safety factors for ramps or special soaffoldlngc 
7. Sketch and describe three kinds of roof braeketSo 
8, V8hat are the advantages of the use of wallbra@kef 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

CAHPENTRY 

UIIIT IX, SCAFFOLDING 

ASSICaOIENT 5« USE OF 
LAODEBS 

RBFERSNCES 
1. Audel, Vol. Ill, pp. 102A-1028 
2. Durbahn, Vol. II, p. 129 
3. Lair, pp. 251-252 
U. 
5. 

The purpose of this assignment is to demonstrate safe ladder use, 

CLASSROCH ON THE JOB 
Relatied technical 
information 

Safety precautions, 

Information to be 
given on the .job 

Work to-be done 
on the job 

Safe angles for ladders. Selecting & placing 
Types of wood used in ladders. Safe uses of ladder 
Metal ladders. 
Types & uses of ladders. 
Ladder jacks. 
Center of gravity theoxy. 

jacks. 
Bracing & fastening of 
ladders. 

Care of ladders. 

ladders. 
Use of brackets. 
Using ladders for scaffold 
planks. 

Selecting, placing & ex­
tending extension 
ladders* 

Selecting & placing of 
scaffold planking. 

Selecting & placing of 
roof laddere, hooks & 
brackets* 

STUDENT STUDT GUIDE 

1* • Name the kinds of ladders. 
2. List three rules for the safe setting of ladders. 
3« Compare two kinds of ladder jacks. 
4. List three causes for ladder accidents. 
5« How are ladders fastened to roofst 
6. List several good practices for the care and use of ladders. 
7* I'Shat woods make good ladders? 
8. Vllhat is the maximum and minimum angle inclination of a ladder. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIV<SION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

AGENDA A 
BIBLICXHIAPHX 

fhis list of reference materials is not to be considered a complete 

listing of all the available items, but it does offer a good cross section 

of what can bs obtained in the area of carpentryo Nor, because any par­

ticular item has been included, is it to concluded that this is the best 

in the field covering any particular subjecto Rather, these are the books, 

pamphlet etCo that are known to the committee to be adequateo It is 

suggested that others which are equally as good, and with which you are 

familiar should be included in your own reference list© 

The items in part I are considered as basic reference. Reference to 

these has been made in the individual assignments« Part II contains supple­

mental materials which are to be used for specific areas in the trade. 

Part lo 

Dalzell, Ralph J. and Townsend, Gilbert, Masonry Simplified, Volo I & II, 
Chicago s American Technical Society, 1951 o 

Durbahn, Walter Eo, Fundamentals of Carpentry, Volo I & II, Chicago5 
American Technical Society, 1956« 

Giese, Henry, A Practical Course in Concrete, Chicago s Portland Cement 
Association, 19A9<» 

Lair, B.Ao, Carpentry for.the Building Trades, New York§ McGraw-Hill Book 
Company, InCo, 1953o 

Ramsey, Charles Go and Sleeper, Harold Bo, Architectural Graphic Standards, 
3rd Edition, New York^ John Wiley and Sons, 1941e 

Wilson, Jo Douglas and Werner, S^ 0*0 Simplified Roof Framing, New ̂ orks 
McGraw-Hill Book Company, 1948o 

Wilson, Jo Douglas and Werner, So Co, Simplified Stair Layout, Albany, 
New York5 Delmar Publishers, Inc., 1947o 
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Cttoorete Foisa CoflSia«i«.̂ ia£5 Albiny, êw York̂  Del may Publishers^ InCoi 1946© 

Fraal rg^ SheatMng fta& Ii:̂ «LL&tici2̂ - Alboij^ Sew Xork§ Celmar PizbXishers^ Inco^ 
1944c 

Interior and lxteri«r Tri«j Albany, Hew Yorks Delmar Publishers^ Imo» 1946o 

Book of Successful Firepl«c»9 lad How to Build ?hei&̂  Cleveland s Sie Donley 
Brotiiers Goi^any, 1952« 

Part 12 

Audels^ Carpenters «nd Builders Guide^ VolSo 1°4^ ̂ ew York^ !£heOo Audel & Co< 

ilroimelXj} Adon He ^lildere Ad?o Hsndbook^ Hiiladelphias Chilton Coispai^j 
19560 

Burbank^ Nelson Lc,- House Gonstrastios Details^ New Yorks Simiaons=>Bcardman 
Publishing Goipa . 1942o 

MiXp Floyd Mo and Cirou^ Smest Ho, Practical Carpentsy^ Chicago § Goodheart° 
M U e o x Cas5)aay^ Inc*^ 1958o 

Tomisend, Gilbert^ Caxpentry^ Ohicagos American Teshnical Sosiety^ 1946o 

TonKJsend^ Gilbert and DalzeH^ Jo Ralph, How to Plan a Housê > Chicagog 
izaerican Tecimical Society^ 1958o 

yinfrmTni Pj-operty Bequireaents for Properties of Qse or fs?o Liiriag Units., 
Washington^ Do Ce^ Federal Housing Administration« 

Li^t Fraaae House Construction^ U©?. J^epa^tsent of Healthy Edueation and 
Welfare^ Vocational Bulletin Ho© 145# ^ashlngton^c DoCo 

Cazpentzy. Technical Manual Hoo 5=^6^ Wa? Dspto^ Washington, D o ^ 

Townsend^ Gilbert^ Dalzell^ Balph Je, and KcKizmey^ Jasieŝ  How !• Sstiaat« tog 
& e Building !Srades^ Chicagos Amsrican Technieil Sosie^^ i957o , 

Burke^ Arthur £e^ DalzeU^ Ralph Jos Toimsend, Gilbert^ Architectural and 
Building Trades Dietlonazy^ Chieagos Aaerican T«shni«al So«iety^ 1957o 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

AGENDA. B 
Suggested last of 

Hand Tools and Equipmept 

^ 

Brace 
2 each 

2 sets 

Z each 

3 each 

Auger "bits 
#4^16 

Espansi^e bit 
bits 7/8" - 3" 

Countersink 
• Dse type 

Power bore bits 
bits s/e-l" 1 set 

Push drills 
and bits Z each 

Hand drill 2 each 
^ Cap. 

Drills (steel twist) 
l/l6 - 6 each 
5/64 « 6 each 
3/32 • 6 each 
1/8 - 6 each 
3/I6 - 6 each 
1/4 •• 6 each 

bit gage (top) 1 each 

Chisel (butt) 
1/4 . 
3/8 -
1/2 -
5/8 -
3/4 -
1" 

Chisel Cold 

3/8 -
i/2 -

2 each 
2 each 
2 each 
2 each 
2 each 
2 each 
2 each 
2 each 

2 each 
2 each 
2 each 

Haniiner 
Claw 16 oz« 
Rip 20 oz» 
Ball pein 16 oz« 
" « 24 02. 
striking 6 lbs. 

Hatchets 
4^* broad 
^" half 
2|* lathing 

Ripping bars 
goose neck i* x 12 
« * 3/5 X 24 
" " 3/4 X 30 

Floor Chisel 
3/4" X 18* 

Levels (4 vials) 
24" 
28« 
line 

Airls 3/l6» 
Butt gage. 
Butt marker 

4« 
3? 

Dividers (wing) 
6" 
8? 

Puttey Knife 

3". 

Utility Knife 
with extra blades 

Nail sets 
I/I6 
5/64 
3/32 

2 each 
2 each 
1 each 
1 each 
1 each 

1 each 
1 each 
2 each 

1 each 
1 each 
1 each 

2 each 

1 each 
1 each 
2 each 

2 each 
2 each 

1 each 
1 each 
1 each 

1 each 
1 each 

2 each 
1 each 

2 each 

2 each 
2 each 
2 each 
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P l i e r s 

coonbination E each 

l inenan 8^ 2 8a«ih 

Saws 
8 pffeo c rosscu t 26^ 3 eaiii 
10 pt» c rosscu t 26*̂  3 eaoh 
SJ- pt« Rip . 3 each 
Hack 12" 1 eaoh 
Keyhole (nes t ) T:. eash 
GopiDg S each 
Nai l 24" 1 each 

Saw J o i n t e r X ea-^h 

Saw v i s e 1 each 

Metal sn ips 
lefb 10** 1 eash 
r i g h t 10" 1 each 
S t r a i g h t . 10** 1 eâ -̂h 
plijiiib bob 
8 02e 1 each 

Ssraw dri-trer 
4^ 
e"^ 
6'̂  

4,0^ 

1^^ 
off-set 
Phillips 
3*̂  #1 
4^ #2 

Sorafw driver 
bits :4 
** ;V8 

Spiral screw 
drivers 

2 
2 
2 
1 
,1, 

1 

1 

1 
1 

1 
1 

each 
each 
ea<sh 
each 
ea'-Vh 
ea -'h 

eaoh 
each 
each 

each 
each 

1 each 

Squares 
s t e e l 2A lOD 

raffceif . 
t r i square 8*" 
•'S-amb.ination 12^ 
bevel 8** 

4 eac-h 
2 eaoh 
2 eaoh 
2 eaoh 

Wrench 
ad> oaw 

g» 

8" 
12" 

Planes 
block 6" 
smooth 9" 
jack 14** 
joister 22** 

Spoke shave 
10** 

Mefeal t apes 
6« 

10« 
50« 

iOO« 

1 eaah 
1 each 
1 each 

2 eaoh 
2 eaish 
2 each 
2 each 

1 each 

1 each 
1 each 
1 each 
1 each 

Stones oil 
combination. 8** 

Stair gages 

g l a s s s u t t e r 

P i l e s 
(mi l l ) 10''̂  Bastard 

. 1 cu-f; 
(mi l l ) 12^ 1 cut 
s l im t y p e r 6^ 
auger b i t f i l e s 
Gabinfjt r a sps 

10" 
( f i l e handle) 

S t a r dril . i .s 

3/4** 

?> each 

2 s e t a 

1 eae.h 

2 ea?ih 
2 each 

12 eaoh 
4 each 

4 each 
4 each 

1 each 
1 eaoh 
1 ea-'̂ h 

Oil cans 
1/3 pt-,„ ,S^ pto 
Al l en wrenches 
•;/•!««« hn „^/8^ 

2 ea'^h 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Tij&chinos 

do**) 1 Radial portable saw 12* 
1 Jointer 8" 
1 bench saw 12* 
2 portable saw d" 
1 portable drill ^. 
1 portable drill f'? 
1 router shaper Sy4 H? . 
1 portable generator 1000 watt 

HHscellaneous ^Quinment and Tools 
H I . I I M I !• I I • n't • ^ I I • I i n H II I I 

lo builders transit and rod 
2* shovels 
3» rakes 
4o hoes 
5» picks 
6o spades 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

AGENDA C 
BY^LX^iS 

ARTICLE I, 

Ifeabership 

•Section 3. " Qualifications^ 

There shs.ll be only one olaas of nemberSa to b© designated and known as 
"General Keniberso* 

E/exy p&rsen. firm, assooiation or corporation who pays to the corporfction 
such membership fee as the Board of Directors may. frem time te tine, estalalishj 
shall becene a '̂ General MerRber" and shall ©e issued a general mesibarship certifl* 
cats wliich shall ramaisi in effect until the enil of th« osrporction^i then fiscal 
yaar^ as established by the By-Lawso Such reneral membership ahall a«t be assign* 
able or transferrablso 

i^ch Gexkerai Jfember shall be entitled to one (l) yet* at all s^atings ef 
the meiabers. so l*ng as the membership fee^ as established by ths BaairdI ef I>ir-= 
ectorsp has oeen paid for that yaaro 

Section 2 « Annual ̂ etinr^o 

The annual meeting of the members of this corporation shall be held at the 
principal office of the company in the City of Blkhart.-. Indianag on the second 
Tuesday of February/ of each year^ or st such other time as the Board of Directors 
may, by rê olu-ciong determine^ but in any event, not lr,ter than July 1st of sach 
year^ for the election of Directors and transaction of such other business as may 
lawfully come before the ifrsetinr* It shall be the duty of the Secretary to giva 
ten (lO) days notice of such neetinr in person to each member or by mail to each 
member not personally notified, such notice to state that the meeting is the 
annual meeting, and the time snd place ':hereofo This nctice shall be addressed to 
each meirosr at his address as the sane appears upon the records of the OGaapaî o 

Section 3 ~ Special meetinrso 

Special meetings nay be called by the majority of the Board of Directors 
or by the Presî ŝnt ©r by members holdinr not less than tv.-snty-five (25^) per cent 
of t!:e membership certificates of the corporation at the time isr.ued aoi outstanding., 
filling vdth the Secretary a v/ritten recusst for such meeting and stating the ob­
ject thereof and the date and hour<j Upon the filing of such reqa est^ the Saoretary 
shall giv* immediate notice oi* such meeting by mailing vn'itten notices thereof t# 
each member at his last address^ as the same appears upon the record of the compai^p 
and shall stjate in said notice the time^ place and purpose of holding snoh mettingo 
Such notices shall be mailed at least ten (lO) days prior to the time fixed for 
such meetii!go If all members attend in psrsonj no notice shall be required and 
such attendai ce ;5hall constitute a v.-aiver of notice of such meetingo 
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Section 3 « wxiorimo v 

The inenibers holding a majority of the menoership c e r t i f i c a t e s issued hy the 
;jorporation for the current yQ&T sha l l cons t i tu te a quorum a t any meetirj", of such 
:^;er.ib€rs- and he capable of t ransact ing aiiy business, e::cept x/hen other.viso 
especial ly provided by lavr or by the Ar t i c les of Incorporotior-o If^ a t any 
r.ieeting of the meciberSj there be lesr than a niori:!!': prerontg a r.s j o r i t y in intcros-": 
of the neiabers present may adjourn frcn time t o time '.v.ithout notice other t>.e:\ by 
f^n.iouncGiiient a t the meetinp imt i l the hol-r-^rs of the nuiiber of membership c c r t i f i " 
cates r equ i s i t e to cons t i tu t e a quorum sha l l attend© At any such adjouraod r-wj.ti.i; 
i-*: nhich a quorum shal l be present my Ijusinoss 'lay be transected v:hich ni/Tht iiave 
oeen transscted a t the meeting as o r i r i na l l y called ancl no t i f i ed . 

• B<it:.o:\ 4 " Crfranizationo 

The i^es ident , and in h is absence the Vl^e^aYesioe.-it, and in i;heir oisence 
any iiember chosen hy the nembervs jirer^ent, nhflll ca l l nee t inrs of the menl-ers to 
order a:id sha l l act as chs îiv-nn of such •piQ^tin^T'.^ '-siad the r.eerotory of -chc Gcr;par^-
sha l l act cs Secretary oi a l l meetings of the jsr.berso Z:. the absence of !;iie . 
Secretai^/ the presiding officer r:9.y appoint a .̂-e.-̂ iber t o se t as Secretcr'. c-:' the 
raeeting<» 

ARTICLE II0 

Section 1 •» Board of Directors* 

The Board of Directors sr-oll consint of five Tier.ibers^ v.-ho sliall be elected 
annually hy % rjsjority of !;he Menders a t the annuel nee t in j of the rnemberso Such 
DirecTiors shal l hold office u n t i l the ne:rt; annual rioetiir of the .r.or.ibers and u n t i l 
t h e i r successors are eU:ited B:,.1 ra«lifiec!o A 'nnjority of the Directors must bg 
c i r i s ens of the United Ot^.tes© 

r:ect.lon 2 - Jut ieso 

T-iie corporate pcver of this corporation shall be vested in the Hoard of 
Directors, T;ho siail have the management and control of the business of the corp* 
cr«t'-on« They ĉ iall employ nuch agents and servants as they may deem advisable^ 
anc '"„:: tho rate of compenso.tion of such agents and- servantSo In no event shall 
a-v: :ier.iber or rieribers of t;-ie Board of Directors be entitled to reoeive ojr/ comTD" 
eniccioii from the corporationc 

i.dction o - ' ualifications of Directors, 

At los-st one director sliall be cliosen from the personnel of each of the 
tlireo Ea:il:s in the Oitj' of Slkhart, Indiana^ represented on the membership of this 
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corporation^ one director shall be chosen frcn the School City of Sildwirta 
Indiana^ and the one shsdl be chosen from the Building Trades Council of Elkharfco 

;̂  Indianao HlOYIDEDp HCKEVER^ that all Directors shall be renbers of this corpora-
tiono 

Section 4 o Resignation and rencvalo 

A Director may resign at any time by filing his -Kritten resignation xdth the 
Secretaryo Any Director may be removed for cause at any tiae and at any regular 
neetin?̂  or of the special maeting ol the menibers of the corporation called for 
such purpose, by the affirmative vote of the headers of a majority of the aeriber-
ship certificates outstanding for the current ye.^To-

Section 5 = Vacancies© 

In case of any vacancy in the Board of Directtvs through deaths resignation, 
removal or other cause^ the remaining Directors by ti."* aff5j:M»tive vote of a 
inaiority thereof may elect a successor tc fill such va^^cy until the HQZM annual 
meeting and until his successor is elected and qualified^ 

Section 6 «=• Annual and rerular r:cetin~So 

The annual meeting of the Board of Directors shtll be held ismediately 
after the annual meeting of the nembers of the corporation as set by the Board 
of Directorso There shall be no regular rteetin̂ s of the Board of Directors other 
than said annual meetinro * i ^ ' 

Section 7 = Special neetinrso 

Special meetings of the Board of Directors shall be held idienever called 
by the Secretary upon.tlie direction of the President. or a majority of the Board 
of Directors ft It shall be the duty of the Secretary to ̂ ive notice by telephone, 
telegraph, letter or aiy other manner and for such period of'tame as "Bfill 
reasonably enable the Directors to be present at said meetin?;* Said laeetings mBL^ 
be held at any time or placoo 

. Section 8 ° Quorum 

A inajority of the Directors shall constitute a quorum for the transaction 
of business? but if, at siy meeting of the Boards ther-e shall be less thm a 
quorica present, a majority of those present icay adjourn the meeting from tine to 
tinco 

Section 9 ° Orranizationo 
111 I n • r - n I " • ^"^ai--! T n f i " I I B _ > rii 

The I^esident and in his absence the Vice«i*resident and in their absence any 
Director chosen "by the Directors presentp shall call iaeetin?!s of the Board of Dir­
ectors to order, and shall act as Chairman of such neetinrCo The secretary ot 
the corporation shall act as Secretary of the E<̂ jrd of Directors^ but la the 
abserlce of bhe Secretsiry the presiding of Jleer ray appcfnt aiy Directors to act as 
Secretary of the meeting© 
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Sec t ion 10 ° Csrdey of Busiaesso 

The order of l)i^iz2jess a t a l l s e e t i i i s s o . t h e Beard of Birectcors sl^ull 
he a s fo l lovss 

(1 ) fioll c a l l o 
(8 ) SeadSag of t h e niaixtes of t h e ^ ^ c e d i n : ; 

a e t i c a therecxie 
Bftports of Officers* 
Heoorts of Co- s i t t e e se 

(5 ) Unfinished Business* 
(S) l i l sce l l anecns Busiaesc* 
(? ) 2fe» Bus iness . 

.il-iTICIE I I I . 

e c t i o n 1 « - lect ion© 

The o f f i c e r s of t l i i s corz-oratioTi r h = l l '.-e a i r e rdce : ' ¥ic€=l=reoid@rit. 
Secic-tar-- and rTea^JX'er, snd si;ch o ther i^.' i.- ^ ' ~ rr-i' ~c GTsatei w-- t h e SV^JLE 
or bv -hs Board cf Dl ren tor ro 2he c-""?ice - i ' ' n i r i - j - r " a . d j?sas--3rer r^:* he GCS:^ 
Dined. 2he -ca rd of Dire^^tcrs ?"Arll s^•'i-^l l y . -1 -;i:::e r s - I c r n-serl^i:'- ©f riii-s 3oar^ 
held iz2niedir--elv folloTinsr t h e si::,:."Z -^aeti:-- c_ clxs . - e - . T r , o l ^ s t a ^resfdent j , 
Tic-e-iTesideixS, c-2crGt£ry ai:d I reesiuvr , , ~r riC-et^rv-^lr?*^:-::*-"r ^ ~- i^^ch ^ the^ 
o i f i c e r s ns the c c r o o r a t e a r t i c l e s a-i_ ~ - ;:^ *'e--;"ire.» "•• "iJ^ c f r l r e r s Srrgsll ht^d. 

:. 1 --:-e-r r e •>--•••:.;..•;;:•=: ::-c55ess«^s a y s o f f i ce for -i per iod of 0:12 ( I j ^j^ar a:: l 
e l e c t e d ar.d cva l i i ' i ed» ?he x^es ident £l._-ll -e -Ic^-tsi f r r . . thw / c - r d of ^^fre€«^^< 

Sect ion 2 -« Dutieso 

The p r i n c i p a l d u t i e s of t h e s e v e r a l ;^s /ers,' 
f o i l errs s 

resees-i i^ej i^ a r e i~s 

vl^ ihe ?:-3sider± s l m l l p re s ide a t a l l r . ^^ t in r s ef t ^e r j ss^srs aii^ of t £ » 
Board of Birectcrr© Ee sl^all he t h e ch i e f crrec ' i t lre o f f i e ^ r of t2ra- ccsrporaticsfi^, 
and s>,all luive th-"̂  ~e: -^ra. s n j e r v i s i o n j d i r c c t i c r , ^--d rc t i r -^ rsr^eg«222± c f t b e 
property', affiiirf: and eas iness of t h e c o r - . c r a t i c - , £-.>.>c;i t o t a e ^ s a r d of D^^^ 
e c t o r s . lie 8fe»ll see t-:<=.t a l l o j ^ e r s a-:d r^sol-ntio'ss cf ths; Board of r i rec tcgrs 
arc. . a r r l e d i n t o effect© Ze r h a l l s i - n s l l e e r t i l e t t e r , t t o d s ^ bcr^gs^ deedsg. 
leasr-s , ooiive;ra?-j5es, c c m e r c i a l j^aper, coi.tr^'ct?^ rr.d "11 . "f-.c?" €5bl5j:st*-2ns arfi 
- Gt} j.v3rsts i:i ".vritinrj 'x i leps c t l i e r s i r e c r d e r ^ hjr t h s T C ^ J c f D i r e c t e r s * ^ 
^l^all sifordt a cc-v^lete S3:i d e t a i l e d i-er-c^; c f t h e c . r r i - r ^ t i cn f c r t h e f l s c e l 
; C'z.: 2.\i of i t s f i r iar .c ia l cond i t i on t c t3:^ "o^rd of iriraji-tcrr a t t h e g'̂ r̂tyy^ 
nie-̂ -jiri=^ i^i each year^ ^r^^ t o t h e sii'=:'crcl':i-'^ a t -hs;!;- a"._2al ^^et±R~^ a r£ chs.II , 
fro::: t i r e t o t i n e , r e p o r t t o tl:e ?card i^' l i r e c t o r s i^ll r-^-^tcrr- -s i th i r : h i s Inecr^ 
lef,-3 xrhich t l ie i n t e r e s t o f t h e -.--rpora-:'-;^': rr-y i^o;-d:-*£: t o "be hsf^sirht t o i t s 
r.c-ti.-;e» He s h a l l preform such ad-^f-tic.;-?! d"3i;r: a s r s y be jsfescsdhed ^csn t i i r e t o 

'^.XX, _ • . = » * j J l . . w 5 
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Se«tieft 4 <=> Ssectition of docimentso 

All contracts^ laasesg notes^ comercial paper and other instruments in 
writings and legal dooimonts^ shall be sirned by the President and countersif.ned 
£^ t)be fireaemrero A H bonds- deed and mortgages shall be sirned by the President 
:3oA Qreasiirer and attested by the Secretaryo All membership certificates shall 
be BigpjBd by the Secretaryo 

Section 5 « Tacancies o 

whenever any vacaneies sha l l occur in any office of tlie ccaapany such 
Tacancy sha l l be f i l l e d by t h e Directors by the e lec t ion of a new officer^ v.ho 
s h a l l hold h i s office i tn t i l the next annual meeting and m:stil h i s successor i s 
dul:^ elected and qtalified© 

iSHTICLB IVc 

l&mbershiD Cer t i f ica tes 

£ectiun. 1 - Cer t i f ica tes* 

The Secretary of t he corporation r-hall issue to e?.ch member annually., 
U3on the •asr.Tient of bhe dues Prescribed b-/ the 3ORrd of Directors„ a ncmbershiTD 
c e r t i f i c a t e Indicatinrr the membershirs oC sftid member in t h i s cort)oratio:io 

A^TICIS Y< 

liiscellaneous 

Section 1 » Fiscal \'ear« 

The fiscal year of this corporation shall begin on the 1st day of January 
and tersinate on the 31st day of December of each yearo 

?ecti<Ei 2 - V^iver of notice« 

knr issmber, director or officer majr in writing v.'aive the giving and the. 
raiiinr of any notice required to be given or mailed, either by the Statutes of 
Indiana, the Articles of Incorpcarationa or hy the Byolews of this corporation^ if 
the miTer sets forth in reasonable detai 1 the purpose for v/hich the meeting is 
3all2d and the tias and place thereof© 

^.TICIE VI« 

Amendnents 
Sect! CHI I - ibsendnents 

By-Lgn-s may be adopted^ amended or repealed at any meeting of the Board of 
Directors either regular or special, hy the vote of a majority/ vote of said 
I>irecT:ors» 
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(?,) The Vioe-President shall discharge the duties of the President 
in the fivent of his absence or disability for any cause whatevero He shall per­
form sach additional duties as may be prescribed from time to time by the Board 
of Directors or as may be prescribed from time to time by the By-Laws* 

(-5) Tb.e Seoretia!'';/ shall sign all membership certificates and attest all 
bonds, deed?^ leases or oon'̂ reyances executed by the corporation̂ ^ affix the cor­
porate ses.l -ohereto and to all other papers requiring said seal, and shall keep 
a correct arid complete record of all of the proceedings of said corporation, in­
cluding su'̂li a.3 ;f.'elate to the election of its officerso He shall also keep a 
book v̂ ontiainlng the najnes of all members since its organization showing the place 
of rssiaynoe and the stab ;.s of membership, and shall safely and systematically 
keep air. l»ookŝ  ::'-3Gords and papers belonging to the corporation, or in anywls© 
perr̂ alnang to th'̂  business thereof* He shall attend to the giving and seinring of 
all notices of meeting-s of the Board of Directors and members* He shall in general 
perform all of the duties which are incident to the office of Secretary of a cor-* 
poration, subject to the Board of Directors© He shall perform such additional 
dutj.e.s as may be prescribed fx'om time to time by the Board of Directors or as may 
be prescribed from time to time by the By-Laws© 

(4) The Treasurer shall keep accoxmt of all moneys, credits and property 
of the corporation vfhioh shall come into his hands and keep an accurate account 
of all moneys received and disbui'sed. He shall have the custody of all of tha 
funds and securities of the corporation* Vi/henever necessary he shall endorse on 
behalf of the corporation all checkŝ , notes or other obligations and evidence of 
the pa;/m8nt of monej/- payable to the corporation or coming into his possession, 
and shall deposit the funds arising therefrom, together ivith all other fimds of 
depositoj:'ies of the corporation or properly care for them in such other manner as 
bhe B.'fard of Directors may direct. He shall sign all checks and other instruments 
draĵra. on or payable out of the funds of the corporation* IWhenever required by the 
Boarl of Directors so to do, he shall exhibit a true and complete statement of 
his cash account and of the securities and otherfunds in his custody and control, 
and shall at all reasonable times within business hours, exhibit his books and 
acGouĉ .ts to any Director* Hs shall in general perform all of the dutios which 
are incident to the office of Treasurer of the corporation, subject to the Board 
of Diz'eotorso If the Boani of Directors shall so require, he shall give bond in 
such sum. and mth such surety as the Board of Directors may direct for the faith­
ful perforonanos' of his duties and for the safe custody of the fimds and property 
coming into his possession* He shall perform such additional duties as may be 
prescribed from time to time '\3\f the Board of Directors or by the By«»Laws* 

Section 3 « Delegation of duties* 
t i w ^ i a II mmi v • • •>i . i> r.\m w w i*ii«iii t l t o i • • ! • I I L < I I W I C I T I I » — n i M i w i i K ^ w U — i ^ ^ 

In case of the 8.bsenee or inability to act of any officer of the corpora­
tion, the Board of Directors may delegate for the time being the duties of such 
•officer to any other officer or to any Director* 

- ? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRA AND INDUSTRIAL SERVICE 

A-1 
(For use for Indiana Not For Profit 

Corporations©) Fcrm prescribed by th-s 
Seoretarv of Stat? 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

-a* 

ARTICLES OF INCORPORATION 

of 

VOCATIONAL BUILDING TRADES. INCo 

The bindersigne<̂  being three or more nattiral persons of lawful age, at least a 
majority of whom are citizens of the United States, do hereby adopt the follcfwing 
Articles of Incorporation^ representing beforehand to the Secretary of State of the 
State of Indiana and ail persons whom it may concern, that a membership list of lists 
of the above named corporation for which certificate of incorporation is hereby 
applied for^ having heretofore been opened in accordance with law and that at least 
thx'ee (3) persons have signed such membership list© 

Be ife futii'ther remembered that the following Ai'ticles of Incorporation and all 
mtatters heretof Dre done or hereafter to be done are in accordance with "An Act 
concerning domestic and foreign corporations not for profit, providing for fees, 
providing penalties for the violation thereof, ani repealing certain laws**, apjarofyed 
l/laroh 7, 1936, and ailX aots amendatiory thereof aad supplemental thereto* 

1« The name of this corporation shall be Vocational Building Trades^ Inc» 

(Name must include the word "Corporati on** or«Incorporated» or one of the • 
abbreviations thereof) 

?,• The purpose or purposes for which it is formed are as followss In 
furtherance and not in l.imifcation of all the powers and rights conferred by law 
upon non-profit corporationss 

a« The particular purpose of this corporation is to provide for the 
students of School City of Eildiarfcj, Indiana, and students of axsy school corporation 
which may be consolidated with said School Olty, training in the building trades in 
both theory and practice and to that end to provide facilities to further such 
training* 

bo To promote better means of instruction for said students in all 
phases of engineering, architecture, construction and other allied sciences* 

.?• To engage in any other activity for the betterment of said students 
and the furtherance of their education along said lines or ai^ other phases 
of education undertaken from time to time© 

d» Accept and receive from any branch of Government of "Bidiatever nature 
or kind of fi.nancial aid or other assistance provided by law. 

e^ To acquire, ovm., hold, use, sell, convey, mortgage, lease or 
pledge any property to secure payment thereof© 

fo To loan, or Invest its ovm money upon such security or in such 
securities as may from t5me to time be determined by its directors* 



g« Tc borrtjv;- moneys, Issue , s e l l , transfer^, assign or pledge 5.t3 obligations;, 
a s s e t s , eTTiiences of indebtednessj, enter in to con t rac t s ; t o mortgage o::' plsdga ir=2 
own prope.rty t o seour.^ payment thereofo 

ho To exp2,-G.d tr,© a c t i v i t i e s of the corporation t o improve service or foL" 
community v^ l fa r s vj-heneve/- i t appears advisable and to the best i n t e r e s t of ths 
eorporationo 

ia To have and exercise a l l of the general pov/ers and r igh t s of non­
prof i t 'io:?porati ons p/'---vided under the laws of the S1::ate of Indiana as they now 
exis t o:* a l l lav/s aiaendatory the r e t Oo 

.3o Tii? peL?iod during -which i t i s t?» continue as a corporation i s 
gf»r£>3tual yea:.-f;o 

4« Tb.a p:?st cffioe address of its principal office is 228 W«. Franj^lin 
Streetp glMiart (City) Elkhart (County) Indiana (State) 

IThe Jj£an3 cf its resident agen'̂  i.s E„ To Organ. 

i« 

The post office address of its resident agent Is 104:5 Eo Jaci^soa B M o 
Street, Elkhart (City) ElMiart: (County) Indiana (State) ""^ 

If the memberships are to be divided into classes the designations 
of the different cla-sses^ and a statement as to the voting rights of 
any such classs 

There shall be only one class of members, to be designated and knoym 
as "General Msmbers'*e 

Every person, firm association or corporation who pay tc the cor'pora-
tion such membership fee, as the Board of Directors may from time to time estab-
lishj shall be issued a General Membership Ger-tificate liyhich shall remain in 
effect xmtil the end of the corporation's then fiscal year as established 1^ the 
By«I«.T/irs© Such General Ifembership shall not be assignable or transferableo 

Each General Member shall be entitled to one vote at all meetings of 
the members, so long as the membership fee, as established by the Board of 
Directors, has been paid for that yearo 
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So The nsaaier of d i r e c t o r s of t h i s co rpo ra t i on s h a l l be f i v e 
(This zrost be an exact nasber and cannot be s t a t e d i n t h e a l t e r n a t i v e , ) 

9«> The uas^s and addresses of t h e f i r s t board of d i r e c t o r s a r e a s 
f o i l e r s s 

Char les l i inse r 
Ha32S: 

Or.c-sxer Evafrsn 

F'jiae 

a . Robert- B icke l 
Ilane 

9x6 Clev land Avenue KUshart ElMiart Indiana 
ci ; r ee t Ir 

S t r e e t 

GQ2 Arcade Avenue 
Sfareet 

C i t y 

Blljharfc 

County 

EUdiart 
C i ty County 

S t a t e ; i t y Cotinty 

2825 S . 3fedn S t r e e t Elkharc Eliharfc Ind iana 
lias^ 

ISiQiBas W. Scsiberger 
I^sne 

Jclm !?• Bents 

S t r e e t 

1525 Roys Avenue 
S t r e e t 

lO i HaghlBTTd Avenue 

C i t y 

EiMiart 
Ci ty 

E lkhar t 

County 

E lkha r t 
County 

Elkhar t 

S t a t e 

Ind iana 
S t a t e 

Ind iana 
S t a t e 

Ind iana 
S t a t e 

Hsne S t r e e t C i t y County S t a t e 

S t r e e t C i ty County S t a t e 

S t r e e t C i l ^ County S t a t e 

l a H S St i ' ee t C i t y County S t a t e 

10» Eie n a i s s and p e s t o f f ice addresses of t h e i n c o r p o r a t o r s a r e a s 
follCRTSS f 

Hsne 

Thcsaas W. Eosberger 
Ifame 

JdkLi D, Bent-z-
Uarie 

G« Robert B i c ^ l 

1525 Epys Avemie 
S t r e e t 

101 Highlancl Avesiue 
S t r e e t 

592 Arcade Avenue 

E lkha r t 
C i t y 

Slkharfc 
C i t y 

E lkha r t 

E lkha r t 
County 

?51khart 
County 

E lkhar t 

Indiana 
S t a t e 

Ind iana 
S t a t e 

Ind iana 
S t r e e t C i ty County S t a t e 

Mane S t r e e t C i t y County S t a t e 
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11« A stateiaent of the property and an estimate of the TTalue thereof^ t o he 
taken over by t h i s corporation a t or upon i t s corporation: 

NOKE 

12» Any other provisions, consistent with the IRY/S of this state, for the 
regulation £ind conduct of the affairs of this corporation, and creating, defining, 
limiting or regulating the powers of this corpore.tion, of the directors or of the 
members of any class or classes of members: 

a. Meetings of the members of this corporation shall be held at the 
principal office of the corporation in the City of Slkhart, Indiana, or at such 
other place as the Board of Directors may fi-om time to time decide. 

b. This corporation reserves the right to a.lter, amend, change or 
repeal any provisions contained in these Articles of Incorporation in the manner 
now cr hereafter prescribed by statute and all rights granted to or conferred upon 
the members of this corporation are granted, subject to their reservation* 

c. This corporation reserves the right to take advantage of the 
provisions of any law under which it is organized or of any law applicable or 
relating to corporations formed \mder the law now in force or which may hereafter 
be enacted, and all rights conferred to or upon its members are granted and con­
ferred, subject to this reservation© 

tl 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TFRRE HAUTE, INDIANA 

tB@*a 

Thomas ¥• Romberger 
teoiwf ig»»f>f—iifwg.jw*—i«M»atv*J 

John D„ Bentz 

Co Hobert Bickel 

A FinimxM of throe of the incorporators designated in Ar t ic le 10 on page <««c«> 
should sign above# 

STATE OF IKDIAHA 

COmiTY OP E13dla:̂ t 

) 

sss 

Before me^ ̂ _^ 
and State^ personally appeared 

Alphonse J, Spaha 3 a Notary Public in aid for said Coimty 

( SEAL ) 

John D» Bentz 

C* Robert Bickel 
and severally aclaaosrledged 13ie axecuticai 
of the foregoing articles of incorporation* 

WITHESS jsy hand and notarial seal this 

25th day of September ^ 1957 

Alphonsa J<» Spahn Notary Public 

% comiaission expires February 2§a 1961 

(Articles of incorporation must be prepared in triplicate on the form prescribed 
by the Secretary of State, by the incorporators and signed and acknowledged by at 
least thi'ee of them before a Kotaiy Publiĉ i and shall be presented in triplioat© 
to the Secretary of Stat© at his office assompaaied "oy the feos prescribed by law«) 
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VT 003 187 
Basic Vacuum Tube and Transistor Theory for Electronics. (Revised 
Edition). 

Electronics Vocat. Tech.iician School, Bloomington, Ind. 
Indiana State Dept. of Public Instruction, Indianapolis 
Indiana State Univ., Terre Haute. Instr. Materials Lab, 
Pub Date - 62 
MF AVAIUBLE IN VT-ERIC SET 81p. 

*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, '^ELECTRONIC 
TECHNICIANS, ^TRANSISTORS, -VVACUUM TUBES, THEORIES, INDIVIDUAL 
INSTRUCTION, 

The purpose of this course is to introduce the electronic technician 
student to the principles of operation of the vacuum tube and 
transistor. The guide was developed by a vocational coordinator and 
a committee from industry using notes from instructors who have 
taught the course. It was designed on the concept and philosophy of 
using individual assignment sheets to allow each student to progress 
at his own rate and to enable the teacher to devote most of his time 
to individual instruction. Assignment sheets for each of the 24 
lessons provide the student with an introduction, textbook 
references, a materials list, a schematic drawing, job procedures, 
and study questions. The appendix contains charts and schematic 
drawings related to the lessons. This manual is for teacher use 
only. The students are to use the assignment sheets in loose unbound 
form, returning each completed sheet to the teacher and taking the 
next one. Students should be admitted to the course only upon 
satisfactory completion of a proficiency test on basic AC-DC 
electronic theory. This document is available for 90 cents from the 
Division of Industrial Education, Indiana State University^ Terre 
Haute, Indiana 47809. (HC) 
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U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY Ri'PRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 
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Bloomington, Incjî na" 
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M E M O R A N D U M 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Co;.umbus, Ohio 1̂ 3212 

, Vocational Instructional 
FROM: (Person) Thomas E. Eachus (Agency) Materials Laboratory 

(Address) Division of Industrial Education, Indiana State Ubiversitv» Terre Haute 

DATE: Augusts, 1967 _««.»-.««», 

RE: (Author, Title, Publisher, Date) Basic Vacuum TVibe & Transistor Theory 

for Electronics - 1962 

Supplementary Information on Instructional Materistl 

Provide information below which is not included in the pubHcation. Hark N / A in 
each blank for which information is not available or not applicable* Mark P 
when information is included in the publication. See reverse side for farther 
instructions• 

(1) Source of Available Copies: 
Agency Vocational Instructional Materials Laboratory 
Address Division of fedustrial Educgt̂ f̂ p, T'T̂ î rit̂  i?«̂ ff̂ f Tfaiv̂ PrCTty- P^^^^ Waiit#> 
Limitation on Available Copies none Price/lftiit »790 

(quantity prices) 

(2) Means Used to Develop l&terial: 
Development Group p 
Iievel of Group p 
Method of Design, Testing, and Trial N/A 

1 

(3) Utilization of Material: 
Appropriate School Setting^ 
Type of Program ' 

N/A 

Occupational Focus 
Secondary _ ^ 1. 

Geographic Adaptability^ 
Uses of Material 
Users of Material 

ML ¥ 

{k) Requirements for Using Material: 
Teacher Ccaapetency _ ^ 
Student Selection Criteria 

P 

Time Allotment 

Supplemental Media — 

DesirabS ~ ~ ) ^^^^^ ̂ ^^^^ 

Describe 

Source (agency) 
(address) 
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Apjareciation and ackBoieL^gement i s B^de to ŝm &^ssrd> 

Vocational Goordisator of HLotmngton M#i SCIS»DX» sssd to Ms 

coQsaittee consisting of Harold f!isc!iel; Bsrris ^l^ertson^ SBDS. 

John Babinson. Hbe csiaaittee^ all s^mbers of iiadostsy^ ms^ 

i t possible to relate tbese electronies csiirses directly to 

the needs and applications of iisdisstiy. 

Ihe instractors 1̂ 20 t^o^t tliis course Isept tesy coa^&lete 

notes ai^ from t^ese i»tes tMs re-sisiim nas nade. 
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PREFACE 

BASIC VACUUM 'TOBE MD IRAKSISTOR THEORY 

Basic Vacuum Tdhe and Transistor Theory i s designed to take the student 

who has a firm fouMation i n Basic AC-DC Electronic Theory and introduce him 

to the principles of operation of the "yacuum tube and transistor . I t i s 

ĉ Hstposed of liiree ecgially timed areas? 

1. Electronics Hatheajatics 17 

2. Slectronics Theory II 

3. Slectronics Laboratory II 

The established technician ̂ o needs only updating in the transistor 

field would be better satisfied to wait and take a specialized course in 

transistor theory only, B ^ new student "vho wants to enter the training 

is-ograa at t M s level should be given a proficiency examination oyer AC-DC 

•Uieory and should be admitted only upon satisfactory completion of said 

egfapti ration or course. 
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DIRECTIONS TO THE INSTRUCTOR 

This course has been developed aroimd the concept and philosophy of using 

individual assignment sheets. If these sheets are used correctly^ each student 

will be allowed to progress at his own rate. The abilities of all will be 

developed to their fullest extent. 

The instructor only^ should use this book. The loose individual assignment 

sheets are used by the students. The following method of operation has proven 

satisfactory: 

Bach student should have two folders in the filei one for the ''completed" 

wrk> the other for the "incomplete" wsrk. The assignment sheets should be 

filed in consecutive order in another drawer,, The isistructor should lay out the 

student folders before class time. Ihis prevents congestion and a bottleneck 

around the file cabinet at the beginning and ending of class. When a student 

completes and assignment sheet> he turns this into the instructor^ then secures 

the next sheet. 

Test are included periodically. These may be used to identify the 

mathematical ability of each student* This makes it possible to start the students 

at the proper level in the course. The tests may also be used in the traditional 

manner. 

If the course is used as it shotild be, the instructor will be freed of 

many routine activities and will be able to devote his time almost entirely to 

individual instruction. 

It must be kept in mind that the assignment sheets are only a teaching aid 

or device. Adequate instruction is still needed. 

An accurate record of each student's progress should be kept by the 

instructor. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

ASSICMflSNT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course H I Basic Vacuum I\ibe and 

Transistor Theory-

Lesson 1 

Diode Characteristics 

Introductyjong 

We are n.o'^jf ready t-c enter another mâ jor field of electroni«5So The electron 
tabs is both î ijteresting and a necessary field for our study^ About 90^ 
of the maintenance problems will be concerned with the tube^ We nmst be 
able t^ understand the ccnstriiĉ tion and operation of the electron tube^ 
Without this knowledge oar understanding of the operation of the different 
stages of the radio would be incompleteo Our study will include interpreta­
tion cf the data obtained when the tube is testedo In this particular 
lessen we will study the relationship between the plate voltage and plate 
cm^rent in a -vacuum tube,, 

References; 

1. Keith Henney aid Glen L RivShardson, Principles of RadiOo Sixth Edition. 
John Wiley & Sons, In.?., New York, 1952o ppo 236-243. 

2o Paul Zbar and Sid Sehiidkraut^ Basie. Electronigs^ Laboratory Manual for 
Radio and Tele-rlsior̂  Technicianso Second Editiorio Electronics 
Industries AssocdatioHo M3;Sraw-Hill Book CDO.» Ih«5ô  New York^ 195So 
•pp, l~4o 

3o Abraham Marcus and William Marcus^ Elements of Radioo Second Bditiono 
Prentice-Hall Publishing Coo $ En^ewood Cliffs^ New Jersey^ 194So 
ppo 25S'='260o 

ko Department of the Army Technical Manual^ 'IM12.-662> Basic Theory and 
Application of Elsetron 1\ibeSo UoS, GoTernment Printing Office^ 
Washington, D.C,, 195?:. pp. 9-39. 

Materials? 

1. Variable "B" Supply 

2. "A" Supply 

3. VryM -(Vacuum Tube Voltmeter) 

4. V(H -(VoltOhmmetsr) 

5. Octi=̂ l tube socker 

6. 6H6 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Course III 

Schematics 

1. Included in lessono 

Procedure; 

Lesson 1 

lo Wire the following circnito 

Page 2 

2o Wire "A" supply and see if tube ligjitso 

3o Wire balance of circuit with switch open, 

4. Turn "B" supply to zeroo 

5. Place ma meter on 10 ma scalCo 

60 Close switch 

7o Increase plate voltage in 1 ̂ ^It steps and record Ep and Ipo 

Bo Record and draw graph show3iig relationship,, 
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.MDIANA ESP/«TWB^JT OF F U i S J C INSTRilCTiaN 
VOCAT1C*3AL EaSUCATION OiVPSC(S! 
TriADE AND iNOUSTRiAt. SEsvViCE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

GoTQTse H I lesson 1 

9o Be«)rd and draw gra|^ shewing reiationshipo 

Page 3 

PMTTSD 

.̂ir 

30 

25 

: ^ 

15} 

30 

- f -

J 

DIODE GHARACTSRISTICS 

f-

J r 

^ 

-1 

0 6 

i ^ Volts 

8 10 

C^estions: 

Xr Win a dlcde ordinariiy permit electrons to flow in t«D directions? 

2. Wiat hsppesis T^en you parallel tie diodes? 

3. Ml^t portixm of t ^ grai&s sfonld be considered linear? 

4- Wmt are the fil^^nt voltage and current requirements of jowc tube? 

5. Jn pladiig t̂ iis tube in parallel witli others in a radio Wiat rating nnist 
•wft -wsTjr*!̂  ertTsr><*?mTT»ff t-?"»e fll^EO^'TI't? 

- 3 -
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

Course III Lesson 1 Page 4 

6. 3n placing ihis tube in series with others in a radio what rating must we 
watch concerning the filament? 

7. Could this tube be used as a practical power supply rectifier? Explain,, 

I 
"**" 
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INDIANA DEPARTMENT OF PUBLfC INSTRUCTION INSTRUCTIONAL MATERIALS LAE30RAT0RY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE 7ERRE HAUTE, INDIANA 

ASSI»i5HY SHEET 

VOCATIOWAL ilEJXJfEmilC ISGKKICIAN ISABJING 

Course I I I Basic Vacuum Tme arA 
^Kransistor Theory 

Lesson 2 
JRJ Junetion 
• I W l l I I W I I I I I •» 

Introductions 

Hie crystal diode has losg been vsith uSo Ws have often used them as 
rectifiers or valves ad we did the diode -vaeuuffl tube in lesson one* 
Today thorough understanding of theii' behavior can be liad, Gomplete 
understanding of the diode in soni-conductors is necessary for transistor 
studyo 

References: 

le Experiment Guide, HGA tS^ansistor T̂ raineĝ  Models 301-T and 601~T, 
Government Services, SGA Service Co*, Camden, New Jersey, 1960. 
pp9 1-10. 

2. Departaaent of the k^oi^ Technical Manual, 1501-690, Basic !5ieory and 
bpHcation of l^femsistors. U.S. C 
feshirgtcn, D.C*, 1959* T ? * 12-36o 
Application of l^femsistors. U.S. Govemiaent Printing Office, 
Wash! °^ 

Materials! 

1, Crystal diode 

2. VTVM » (Vacuum tube -rolfsaet^F) 

-i>l— — F T N I 

1. 2# 3», 

Schematics 

1, Use schematic #S-III''2 (appendix). See instructoro 

Procedure: 

1. Plug 3J1 VT7M and let it warm up«, Adjust for aero center, using DC 
plus volts, 

2o Using the smallest scale possible, the meter now reads: 

Pull scale right 

J\2ll scale l e f t 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLt.EGE 
TRADE ANf:- INDUSTRIAL SERVICE TERRE « A l i r E , INDIANA 

Course I I I Lesson 2 Page 2 

3. Place the negative lead on the cathode of the crj-stal. Touch the positive 
lead to the anodeo Do not touch pr-cbe i?d.th your hand, Sfeplain ^"hat takes 
plaeee 

4. Before a jimct-ion i s forrned what i s the net charge of the P type material? 

5c Before a junction i s formed vihat Is the net charge of the U type material? 

6̂  Why i s a s l ight potential shoxm ^iien a jiinetion of P and N typs i s foxaed? 

7c Set V'TTM on ohms ?s[iA adjust* 

8. Using a ?0M detersiine the polardty of the vTVM leads i*ien the meter i s 
set on ohjnSo 

AC/ahms lead 

Ground lead 

9. Place the negative lead on the cathode and the positive lead on the anode* 

Record the resistance ^̂̂  

lOe Reverse the leads of the ohoraieter and again record the resistance . 

11. Explain steps 9 and 10 in terms of fcr^^ard and reverse biaSc 

12, Compare valve action of ti^ vacuum tube 'with that of the crystalo 

13-» ^ a t is reverse current-? Where does it exist? 

14, Draw a graph illustrating forward and reverse current of the crystal diode. 
Use graph /fG-UX-a (appendix). See instructoro 

QuestionsJ 

-A-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATJONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

i^SIGMSJT SREST 

VOCATIONAL ELEGTHONIC TECHNIGIiiN TRAINH^G 

Course III Basic yacuuni Tube and 
Transistor Theory 

Lesson 3 
Diode At Work 

IntrodTietionj 

In this lesson we >dll study the ability of the diode t-o rectify and to 
produce pulsating DC» There are seme verj high "?olt^ges in this lesson^ 
A current as small as 50 aa san caase fatal defectSo 

Referencess 

lo . Keith Henney and CEen A, Richardson^ j^ineiples of Radio, Sixth fiditiono 
John Wiley & Sons^ InOc ? New lork^ 19F'ic pprT36-»243o"~' 

2o Student Laboratozy Manual. RCA Electrc^nic I'Tainer^ Model 121> Go?eriiaent 
Service Separlmento RCA Sarilcsfej Ooos OsM^a, He^/jepseyc po Bo 

3o D^partaaent of the Amy Technical Masaal? 1101-662^ 3asio Theory and 
Application of Electron 'Mieso U<»S, Govemaeat PrintSjag Office^ 
Washington^ DoCo> 1952, pp» 9«X4. and 15"-39c 

4» Paul Zbar and Sid Sehildkraut« Basig ^'gstj^ornggj?^ Ia%orat<»r^ Manual for 
Radio and Television Technieiaaso Sg-scnd Edition* Heotronics 
3iidiistries Association. MuGb̂ aw^HlIl Book Coô  Ine.^ New Tork^ 195S<, 
ppo l°-4o 

Miaterials t 

1. VWi ~ {Vaeuum tube -yoltmeter) 

2. Scope 

3e 121-1 Rjwer aupply 

Sjghaaatieg 

1» Use schenatic ^5-i:iI°3 (appeiid±5:)o See instmctoro 

J^ocedixres 

1. Besao ê SS=>1, Cp and Ĝ o 

2e Place SS-2 in the circidt., 

3c JOraw a schenati^ of the result ing oir-juito 
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INSTRUCTIONAL MATERIALS LABORATORY 
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Course III Lesson 3 Page 2 

4» Using VTVM measure the following voltages (AC)j 

a. Measure the voltage of the primary, 

be Measure pin 4 to ground. 

Qo Measure the total secondary of the high voltage winding, 

d. Measure pin 2 to 8 of the reetifiero 

to y* The transformer has a step up ratio of 
step down ratio of to 

and a 

6. Using VT7M measure the following DC volt ages s 

a. Pin 8 to groundo Explain 

7. Using the scope;* 

ao Observe and sketch the primary waveform, 

bo Observe and sketch the secondary waveform of pin 4 to groundo 

Co Observe and sketch the secondary waveform of pin B to groundo 

Bo Turn the equipment off and have the instructor cheek your datao 

9o Place SS-l in th? circuits 

lOo Using the ¥T7M measure the following AC voltages: 

ao Voltage primary. 

b. Pin 4 to ground. 

Co Pin 6 to ground. 

do Total high voltage secondary 

11, Using VTM measure the following DC voltages: 

a. Pin B to grounds 

12, Using scope, 

ao Observe and sketch primary waveformo 

b. Pin 4 to ground 

Co Pin 6 to ground 

-8-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

I^CTRUCTIONAL MATERIALS LAEC«ATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

Course III Lesson 3 Page 

13<. Turn gear off and have instructor cheeko 

14. Heplace all equipment in original eonditiono 

Questions s 

1, Miat is rectification? 

2e Compare the input frequency to the ripple frequency in both the half-
wave and fi3l 1 -wavcc 

3. Compare the DC magnitude of the output to the AC input in both half-

wave and full-wave typeso 

4. K<3me an advantage of full wavee 

5o What are the plate current ratings of uhe tube we used? 
6, \iJhat effect does the resistance of the vacuum tube have on the voltage 

output? 

7o What additional refinement miust we do to make this a usable power 
supply? 

i 
1 
i 

-Q» 
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HiJOiaiAKaî  STTATTH OOtLLBSEl 

F S S r S s^^ayunrH. niUDfiAVA 

A ÎCSIMEEIT S^^ 

TOGATIOKAL ELECmHTIG ^iSHHJIM ^ M M M 

GoiiTse H ] 

LessDn 4 
Selenitsa Se s t i f i sp 

Basic Vaensaiii 'itofee assi 

Inferoduetiong 

In t h i s lesson Bsg rjLll s tudy a half wave ssml-^oiaatictcr p3%^r s'^s^i^^, 

Refer sneet 

1. Student Laboratory Ha3:nal, Wk S lec t roa ic ^raigjggs S ^ e l 121^ 
Govemsent Service DsDartsjent* MIS. fendice Goa,̂  Gandean, Keaf Jesrs^* 
pp. 28-29. 

Materialsg 

1. WA 121=67 

2o VT7H -(Vacmini tobe -^oliMet^r) 

3o Scope 

. i | 

INI 
i^i 

-AAAAAA/v 

Schsaatic: 

1, See schesat ic ate^ve 

Proeedsres 

lo Rsao^e C^, G2 a m C3. 

2. ' ^ t h VTM make the following iG "pol ta^ is^sm-^nsats: 

a. 'Qransfonaer primai^ 

— « . ^ 
>lCu 
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3c ^ t h ¥TyH make the following DC voltage measuroiients! 

a. Negative to positive jack 

be (k^und to negative jack 

c. Qromd to positive jack 

4« Using scope, draw waveforms 

a. I^isary 

be ^condary 

e. Hegative to positive jack 

Qaestionst 

Ir Describe the transxo33iier iised here, 

2, Miat l^pe of rectification is this? 

3<= ^ ^ is there only one secondary winding? 

4. Miat is the npple frequency? 

5. Mhat is meant by reverse current? Do you see any? 

•11« 
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Lessc^n 5 
T^riode Char-aeteristics 

Basicj Vacauni Tube and 
Transistor Theory 

Introdnctioas 
laii iL.irs. iu 

The dicd'.̂  had one impcrtarit drsToâ ^k,̂  i i eonM not ampllfyo With the addition 
Gf a third element the tube <ra.7i now ajcp-lify i f pi.a'?.ed in. the proper Ciondi.tionSo 
This i?»sscn i s desi.gaed to gi'j-'? .iii=; some iiiside ijiformatit.n of the behatrior of 
the triodeo A series- of graphs wil l be ojonstr̂ Jtt̂ ted^ I t -will be Tery i!iiportai?.t 
that one wat'j;h his meter yery €:3.x-'efully<, With so many -ijariables i t vjould be 
very easy to l e t one merger gi? beyond i t s rangeo 

References % 

1. Keith Herniey and G-len. A. Rishardscn^) ^^2S^B^:BS^''^LM^'° ^^^^ Bditiouo 
John Wiley & Sons.̂  Inco, New York^ 1952o ' ppo 244«253o 

2o Abraham Mar'Stis and WilH-au Ma>?(5'aŝ  .^-^ggg^^j^ j^^Q.'> Second Editiono 
Prentiie-Hall Pablishirig Goo, Englewood Cliffs, New Jsi'sey^ 1948o 
ppo 266-263o 

3o Depariment of th.e Amy Teohn .̂-sal Manijal̂  B02--662^ Basiq _ Theory and 
ĵ B^^^ggMgĴ . Q-Î Ĵ M^̂ '̂ '̂a Tabes. Û So Gc'-̂ ernment Rri.nfeing Office, 
Washington, D,C„, 1952o ppn^O-SSo 

ko Pa-al Zbar and Sid Ss-hildia'atit^, Baaie- Elestr^^ni.cs, Laboratory Manual fog 
Badi© and Television Teehnieians. Second Edition^ MSstrsnics Industries 

• i y a « A ^ * ii"ii iiTtrT-t 

Assoeiationo McGraw-^Hill Book Coo > Io.2;„, New lork., 195^c ppo 9-13c 

Materials! 

Ic 0?ie t r iode vac-̂ .iim tube, Q^, 6SM7o 

2o VT9M -(Vacuum tube ^''cltm©ter) 

3 . VOM "(?oltOhmroeter) 

4, Mapter for i21«-l (I21^J.A) 

5o 121-1 j)a)Wer ;5uppl,̂ ' 

6o 121-^6? b ias supply 

S<?heaiati'̂ ? 

Included In t h i s lef^son. 

'12^ 
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Procedure; 

Lesson 5 Page 2 

lo Place the 121-1 in the left side of the racko Make sure all switches 
are offo 

2o Place the 121-lA beside the 121°1, tur^ control maximim coiinter«-eloek«-
wiseo 

3o Place 121-67 in right side of the rack^ tarn R^ maximum clockwise^ 

Uo Place the 6J5 and 6AQ5 in their respective socketSo Wire their faJ-aments 
from the distribution boxo 

5. Wire the jimper from the B plus of the 121-1 to the top red jack on 
left side of variable "B" supply (adapter )<> 

6. Complete wiring as shown in the following schematics 

121-6^ 

— J. 

—o-
VOM 

= vz QVTVM 

I2I-IA 

7o Have the instructor cheek the circoito 

Bo Turn the circuit on and take the following readingSo 

ao Set the grid'-bias to approximately 10 volts ̂ egativeo Re on the 
121c=.67o 

bo Set the plate voltage to approximatel^r 50 volts positiveo Control 
on 121-liU 

Co If the tube is not cut«=off advaiice the grid^-bias -ontil the tube 
ceases to conduct,, 

d. Decrease the grid^bias one volt at a time until there is no bias 
on the tubeo Record, grid voltage and plate current for each stepo 

e. Increase the grid«bias to approximately 20 volts negativeo Increase 
the plate voltage to approximately 100 volts positive^ ^peat steps 
c and do 

c^l3-
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fo Change the plate voltage to 150 volts and the bias to 30 volts and 
repeat steps c and d„ 

g. Draw a set of Eg - Ip curves for the constant values of plate 
voltage usedo 

h. !Rim plate voltage down to about 50 volts, 

i. Set grid voltage to about a minus 4 voltso Increase BU slowly until 
the tube starts to conducto Pick the closest multiple of 25 volts 
and continue to increase in 25 Tolt steps recording Ip each tame 
until you reach a plate voltage of approximatley 250 volts* Decrease 
Bp to see if the tube ceases to conduct at the same place it started 
to conduct, 

jo Change Eg to a minus 6 volts and repeat step ±o 

k, change Eg to a minus B volts and repeat step io 

9o Have the instructor check your data before tearing down the equipment* 

10. Biraw a set of Ep ~ Ip curves holding Eg constant at the three test pointso 

Qgestionsg 

lo What is meant by the u (ma) of a triode? 

2o Compute the u of the tube that you used by using both sets of curyeso 

3o What is meant by the dynamic plate resistance? Is this different than 
the static or DC plate resistance that we found in the diode? Jlow? 

4o Cbmpate the Hp of the tube that you usedo 

5o Conipate the rp of the tube tliat you usedo 

6. What is transconductance? 

7. Compute the gn of your tubOo 

S. Draw a gr^^h of Rp vs Eg when Ep was 100 voltso 

9o What is the relationship between gn^ rp^ and u? 

10. Can a triode be used as a variable resistor? Explaino 

11 . Sunnnarize. 

-14-
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Co-arse m Basic Vacuimi Tabe and 
Transistor Theory 

Lesson 6 
BTP Transistor 

In i e s s sn 2. TMS studied the p rcpe r t i s s of a P^ -iime.tione Tne nejct l o g i c a l 
s tep i s tc esiieriiasit -with a tT«? juncticn de-H.ce su.^h as a FWP eonfigarationo 
This lessQsi i s designed to teacb. the chaT-acteristics of the FKP eonfi^i ra t ion 
•^lidi i s r ight I 7 refer red t c as a HIP t ransis toro A basic 'onderstanding of 
t h s taD tsr ininsl diode and three tgns inai ( t r a n s i s t o r ) s€mi<-conduetor devices 
mil' prcTe t€t be a necessity- for an 'icderstanding cf the c i r cu i t pos i t ion 
cf these d-eTiceSa 

^fggesagesi-

io- teigriiggnt Stiidej SCA Transist-or Trainer> !-fcdels 301-T and 601-Tc 
€&wernin.^Lt Services, RCA Serr ice Coo, '''amden^ New Jerseys 1960o 
ppr l l ° i ^ . 

2. E ^ s r ^ ' S i t of the Arinj- Te.-^bni^ai Manual, IMIl-~690, Basi?- Bieory and 
^fr^fcatloii ef ISragsist-crSc U.S„ Government Pr int ing Office, 
^ M n g t o n , 0,e.^ 1959, ^p^ 36-35. 

Jar Mirr i s Slarzberg and Wiiliam Osterheld, Essent ia ls of Radio-SLectronicSo 
Seccnd Edi t icn, HeG^aw-Hill Book Go.,, InOc, New York, 196l<, ppo 522-533o 

iSfet^rialgg 

i . 'S'azEsistor i ab k i t 

Zr WSM. ~ Ifacuam tube Tzcitmeter 

3- WE - •^ItOhmmetsr 

4^ TsTTplrtte Ebo- 2 (If using EGA equipment) 

S£h.em;=sfeic; 

Xr H ^ scheaistic- ^ - I I I ° 6 (appendix) ̂  See ins true tor» 

1^ M r s the following c i r c u i t s and record the forward and reverse currents 
Gf t he indxTidual functions.. Be sure you understand the bias» (Recoi'd 
imxtagssx 

http://de-H.ce
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I vvvvvvv 

\ 

EMITTER JUNCTION 

FORWARD REVERSE 

Page 2 

^ - 8 

8-^ 

COLLECTOR JUNCTION 

FORWARD 

o — - 8 

2» How do the two junctions compare? 

3o Is this a growth or a fused transistor? Why? 

PART B 

10 K 1 
/ 

"16-
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rt.iD!A-«»iA ST-^TJ^ -?~ni > ^i:i^ 

"TiiHHr. -WUnS:, t*IDI«W?^ 

Com'se I I I Less.:;n 6 ffe^ 3 

io Wire the c i r cu i t shovm or. the iot toj t of the preTiDiis p a ^ and adjust i&m 
forward bias bebvreen emitter aad base sc the I 3 i s abDat X>2 IBS^ 

2o Adjust the rex-erse b ia - en the eo i lec tc r t c base "to ab&Tit- - £.,0 -DDlXrct, 

3. Adjust the base to emitter- t̂ - about o'^ 'fDitSo 

4« Readjust- t o a r r ive a t a V̂ t̂ e ^- " ^ = ^ ^cb c>f 6 Tol ts rsr as TJXJSB 33 
possible^ 

Record Y\.Q, Y^-^, and lo^ 

6« 1\im the cir 'cuit off and JBL^VS ma from esLitter rir-cxuit^ r-splf^.re i t i d t i a 
27 ohm reslstior-r. Piavs t/he ma meter JJD the crilectc-r circml-x. 

7o Energize the c i r c u i t and reccr*i Vi-e^ ^CB> ^ îd Iĵ ,̂ 

8» "Rirn equipment off, Remove tne ma meter frcm the DD1IBC-13DT xnx<cii±r-
place i t i n the c i rcu i t so as t-o measure l>,c 

9o Siergize uhe c i r c u i t and recor-d Vv .̂, ¥.::e> and Iv-

10. Compute the followings 

ao Alpha or I ^ / l e =̂ ^h ^^ ^ e / l s 

bo Z '̂jj or V«/l< .̂ e^ Jt^Jer i n o r "?© s: 1^ 

Co Power cut or YQ X I.J f ;> Pc-irTer gain 

PART G (lb study the effect of YQ and 7^ on Ic) 

1, Using the same c i r c u i t used i n j ^ r t B adjust YQ. f o r TTTHX tiimiit lgi> 
(emitter current) Set V3 a t the fclljD"wing s e t t i n g and T^CDI^ 3 ^ 

Ip. 

. 1 

.12 

.14 

-15 

Explain what takes place. 

2, Remote the ma meter- from t-he emitter cir-cuit ai^ place a 2v ohm. x̂ Bsnstsxr 
in its place, 

3o Place the ma meter sc as to measure I^, "watrh polarity and h2:PB 13© 
instructor cheek itc 
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ifar Ssts- T^ •???T7f̂T to <rl -suit acfl var^ f̂  in the following steps recording I^* 

4.0 

3.0 

1*0 

^ ii2:̂ E£s: T^ f c2r n snd war^ fe in the following steis, record 1^, 

.12 

.x> 

.16 

4. £3ce- cac^ Te ccams^e with IFj, or tne effect on I^? 

-jjd"-
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VOCATIONM. ELEGTSONIC TECHNICIAN TRAINING 

Coarse Til Basic Vacuum !Ribe and 
Transistor llieory 

Lesson 7 
Triode DC Amplifier 

NpTEg Ihis is the first cpportonity for students to use -Tcltage regulatoro 

Introductions 

In lesson 5* we saw how a change in grid voltage was much more effective 
on plate current, than a change in plate voltage^ Our job now is to put 
a load in the plate circuit cf the tricde and see what effect a change in 
grid 'voltage will haye on the voltage across the loado 

Referoicess 

lo Abraham Marcus and William Marcus, Elements of RadiOo Second Edition, 
Prentice-Hall Publishing Co., Siglewccd Cliffs, New Jers^, 194So 
pp. ^47-569c 

2. Department of the Annsr Techjiical Manual, mH-^SSZ, J^sic Theory and 
Application of Electron Tabeso UoSo Government Printing Office, 
Washington, D„Co, 1952o ppo 40-=85o 

3o Paul Zbar and Sid Schildkraut, Basic Electroriics, Laboratory Manual 
for Radio and Television Teehniciaaso Second Bditiouc Electronics 
Industries Association. McGraw-Hill Book Coo, Ihc, New York, 1958o 
pp. 14-16. 

Materials: 

lo Triode vacoium tube 

2. One 7T7M -{Vacuum tube voi tzneter) 

3c One 1(M ^(VoltOhmmeter) 

4o 20 K load r e s i s t o r 

5o "Ribe socket 

6o P^wer supply 121-1 

7o Regalatcr 121«='2 

S. Bias supply 121<-67 

=!<;= 
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Schematics 

1, Included in the lesson, 

ppoeeduret 

lo Cc'imeet the follo^dng eircctit; 

i2H67 

2 m. 
T"" f l 2 l - 2 REG 

2, Place the tnbe in the eire-aits Set- Eg to a minus 20 voltSo 

3, Set B pins to 250 volts, 

4, Resord Ip^ 

5, Change Eg in one vclt steps and record Bp each timeo Decrease Eg nntil 
you reach zeroo 

6, Craw the graph of Ep verses Eg* Make E^ the vertical axiSo 

7o Locate and record on your graph the points ̂ feich determine the linear 
portion of the curveo Locate the midpointo 

Bo G<Mpute the actual gajit on the tube^ Show complete w>rk and formula 
used. 

Questions? 

lo COTiplete the plate curreot at ail *hree points in step ?o Plate 
current will be equal to the supply voltage minus the plate voltage 
divided hj the load resistor-e 

2, Explain the gain of a DC amplif iero 

3, Compare the gain that yon compute in step 8 with the rated mu of the 
tube. 

-20= 
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Co^irse III 

ASSI(2JMENT SHEiST 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Basic Vacuum Tube and 
Transistor theory 

Lesson B 
TRANSISTOR CHARACTERISTIC CURVE 

Introductions 

In lesson 6 the character is iics of a FNP transistor were discussed,, Ihis 
lesson is desired to teaĉ h the student one way of plotting the eoileetor 
euirsnt, ec-ilector yolt^ge t^haracteristics of a FNP transistor-o 

References? 

Ic fecperiment Gaide,. RCA Transistor Trainer^ ^lodels 301-T and 601-'T̂  
GoveyKment SerTi-^es, RGA Serrice Coo > Camden^ New Jersey? 1960o 
ppo 19-'23. 

2„ Deparlanent of the Afmy Technical Manual, !IMll-690p Basic Theory and 
Application of TracsistorSo UeSo Government Printing Office, 
Washington^ D.C., 1959o ppo 52-^3, 102-111. 

Materials g 

lo !&-'ansistor trainer 

2c 2 1(M -(VoltOhnnneter) 

3c 1 VT7M '-(Vacuum tube Tolianeter) 

ko Tonplate NOo 2 (If using RCA equipnent) 

Schematic g 

1, Included in the lesson,, 

Proced-ares 

1, Wire the following circuits 
«>Qy 

10 K" 

2K 
-o 
MA 

—r- 8V 

-21. 
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2a Set base current on 15 ua<, 

3. Set VQ on maxiiBsm ua* 

Uo Maintain I|v at 15> reduce ?^ in 1 ̂ olt steps recording l^o 

5. When jou reach 1 V for V^ go in ,5^ o25^ ol^ steps if possible^ 

6. Repeat for base currents at 25^ 40> 50, 70 uao 

7. Draw a set of YQ, 1Q eur^eso Make at least two setsj>one for the 
lesson "Write up> and one for you to keep© (See instructor for graph 
form) 

Questions2 

oo 
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Lesson 9 
Triode AG Amplifier 
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Basic Vacuum Tube and 
Transistor Iheory 

Introductions 

This lesson is desigaed ±-o show actual wave foim sc that we may actually see 
that the tube is amplifying. 

ReferenceJ 

1. Department of the Asmy Technical Manual, 'IMll-662, Basic Theory and 
Application of Electron TubeSo U.S<, Governnient Printing Office> 
Washington, D.G., 1952. pp^ 40-85. 

Materials? 

lo Triode vacuum tube 

2. 0-30 DC voltmeter 

3. One VTVM -(Vacuum tube voltmeter) 

4. 20 K load resister 

5# Snail AC signal course 

Schematics 

Procedure; 

1. Connect the triode as we had it in lesson 7o 

2. Adjust the grid-bias until the tube is operating at the center portion 
of the curve. 

3. Break the grid eircuit between the battery and the grido 

4. Insert in this spot an AC signal voltageo Consult the curve you made 
in lesson 7 so that you do not drive the tube into distortion. 

5o Show the signal on the ssope in both the grid and plate circuits. 

6. Vary the signal so that the signal goes into distortiono 

?• Vary the bias so that the signal gpes into distortiono 
-23-
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Questions: 

Lesson 9 Page 2 

1, Where is the input signal in the triode? 

2, Where is the voltage out? 

3, Why must we have a load to have amplification? 

4* How could we comput ,̂he actual amplification of the tube? 

5c Would this differ frc-.. mu? 

6. Why is the operating point of a triode so important? 
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INDIANA DEPARTMENT OF PUBLIC INSTHUCTiON J^STrJUCTIONXd. MAl==?lAi^ J_-£3D=J*TrRY 
VOCATIONAL EDUCATION DIVISION INDIANA ST-VT^ 7-ni ! =r?^ 
TRADE AND INDUSTRIAL SERVICE Tzlrj^-H: ->AU-=:. HOlATuA 

mcAiKmuL mMymmio rs^miDim manTHS 

GotiTse I I I Basi: Taciuam "Slsre aad 
lEransis-KDr IhecsTj 

Lesson ID 
Transistor DC Aapllfler Gircidt 

Introdnctiong 

In e i re t i i t design and c i r c a i t aaalTsis it- beecases i^-cessarj' tc praSixt. 
the behavior of the circuLt- coEponent-s, B^ paropsr u t i l i s a t a o n of b= ?̂n.? jffis 
and DC pr inc ip les we are able to deteizsine^ to a close tDlsrsn::^? i^js 
behavior of l i nea r i^ss ive ccaponent-s such as r e s i s t o r s and ca j s id to rs j 
hoirever^ the beliavior of non-Hnear^ ac t ive ccn5x>nent-3« ss:m ^ Issnsis tc t rs 
and vaexiiM tubes, presents a differ-ent s i tuat ion* T^ns l e sasn i s fesi^aed 
to teach the student a vtsv to p red ic t the bel^^rior of a t r a n s i s t o r i^^n. i t 
i s subjec-ted to a a s a l l signal^. Ihe c i r c u i t configiiratiDn s h a l l be l i m i t s 
to ccnnnon emitter^ 

References? 

1. Esperiiaent Ojlde, WA Tratisistor Tyainerj Ifc'dels 301-°T and 6Ql~gr 
Goverament Services, BGA Serd.ce Go=* Csmdeziy Sew Jei3qy> 1960x 
pp. 25«3 

2o Department of the Amj Technical Mantel, 301-690/. ^ s i c flaggy aad 
Application of Transistors^ Û -So GoTernmsnt Pr in t ing Office, 
Washington, D.Cc 1959* pp. 102°I11, 

Mater ia ls ; 

1. Vryi-S -(?aciium tube voltiaeter) 

2o TGM «>(7olt(»3i5Hieter) 

3 . ToiQslate No. 3 ( I f us ing BGA eqiii|sssnt) 

4 . Transistor Trainer 

Schematic g 

1. Included in the lesson, 

I^ocediireg 

1. Using the s e t of carTes t ha t you made i n ls3a>n 8, draw a Ixsad l i n e f c r 
the 2.2K r e s i s t o r i:sea as leadr. 

2. What current ^i©ald flow i n the co l l ec to r m t b t h i s load asd coHsclxsr 
TOltace of «-i« -21 
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ASSICaiMDIT SHEBT 

VOCATIC»IAL ELBCTRONIC TECHNICIAN TRAINING 

Course III Basic Vacuum l̂ ibe and 
Transistor Iheory 

Lesson 11 
Single Stage Amplifier 

Introductions 

In this lesson the student is to design and load out a single stage amplifier* 

Heferencesg 

1. Bcperiment Guiue, RCA Transistor Trainer, Models 301-T and 601-'To 
Government Services, RCA Serrice Co«, Camden, New Jersey, 1960o 
pp. 19-23 and 33-43. 

2. Department of the Anay Technical Manual, 1M11-690, Basic Iheory and 
Application of Transistors^ U.So Government Printing Office, 
Washington, D.C,, 1959. pp. 69-dl 

Materials; 

1„ RCA 121-1 

2. RCA 121-28 

3. RCA 121-2 

4* Audio signal generator 

5* Vacumi tube voltmeter 

6o Oscilloscope 

Procedures 

1. Using the 6AB4> design a circuit with a gain of 40o 

Questions? 

lo Is the change in plate current or a change in grid voltage more or 
less idhen a load is used in the triode e&cuit? Why? 

2, Explain how you go about drawing a load line for a given set of grid-
family curves, 

3* VHien can a quiescent value of plate current be obtained? 

4. What problems trould an inductance cause with a loadline? 
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Lesson 12 
1!panslst&r AG Anpllf i e r 

Introduetion? 

In lesson 10 the behavior of a t ransis tor ec/iine^ted in a sonnDDii m^vt^sr 
eonfigaration -was studied laien a snai l DC sigaal ^©s ajjpl^ic "Se ^ s l l 
now apply a small AC sigcial to a s±silar ffir-^-ait and obseros "Sis 
resulting voltage^ current and •pcwss- gaiziSo 

Refereneesj 

lo Deparlaaent of tlie Amj Teohnisal Manual, IWl 1-^90? ^ s i r . l^ffiSTFaaa 
AppHsation of l^ansistors, Û So Gc-TSTnEent- Printing (OEfaisgis 
Washington, D.C,, 1959«. pp= 102=111 

2« Stperiment Guide, RCA Transistor Trainer, Ifodels 301-^ and iSMr-IL 
Government Services, EGA Service Co. ̂  Camden? Sew J s i ^ ^ ^ lS2©x> 
pp. 33-43c 

Materials; 

lo li 'ansistor lab equipment 

2, Template no. three 

3o Scope 

4o VTWf -(Vacuum tube volianeter) 

5o Audio generator 

Sch^natic; 

1, Included in the les-sono 

Procedures 

1, Wire the following c i rcui t . 
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Lejrocn 12 

RESISTORS 
I 

ijK 

i>-8 

I 

2N2I7 
Page 2 

:22K 

-8V 

^fusTi t h s faraard lilas con^ral -arLtiX an operation point of about 4 vo l t s 

if-s^ a L 20 T^gr^" fntc the input and adjnst the aniplitTide of the generator 
tsuilL t ^ i F̂CLlts p-p JTT.ĝ -fi". s ipea rs a t t he ontpot. 

BQ. "sie- ffcU^iwing nieasnrsiisits arai calct i la t ions, 

Sc CcsEEie s?IXec:t«sr ccrrent-, (2 J p-p/load res i s t ance ) 

IJ , ^ ^ s s r e T - C t a ^ an t h e base. (Sigcial "^Dltage) 

Ce: ^^^snre azmsL en t he hase-

Sssrnrte tiie sLszal acrc-ss t he IB K i^sis'Si^r. 

w^lfiU le aase rjrzrrer.uj (Si^nsI} 

.:?> / » 

il, %jciiintius snzrrsn sax: 

--" f̂ ^ --. - _ ~ - r J ^ ^ , 
g^ ussrnase •7o_i_>..â  ^ ZbS Svrst-3II« 

(SsEsiSo the tzracsistor Tcrlta^j 

I* osais-is 3̂  T̂L grra icroŵ Ta 

j« Sciinsts ottfetrt si.g^al poiser. 

2= iffi^jiacs ihe 2a 2 S; l a a i r e s i s t o r iAd.th a 33 £ o r the l a rges t poss ib le 
Tmd&T a. 33 "S. Ghat mil. alloisr the operating point to be reached, 

t s t 5:!r operaitizig po in t . 
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Course III Lesson 12 I^ge 3 

b. Apply a 1 KC signal to the base and adjust imtil the output voltage 
is apprcxiinately 2 V p~p. 

Co Compote the collector signal current and reccrdo 

do Measure base signal voltagSo 

Bo Measure output of generator and record, 

fc Compute the voltage drop across the 18 K resistor<> 

go Compute base signal current., 

ho Compute overall voltage gain^ 

io Calculate current gaino 

jo Calculate power gaauo 

k. Construct a chart to show the gains of the DC amplifier with the 
tW5 loads of the AC ampllf ier^ 

6o Cut off frequency. 

a* Using the 2* 2. load adjust for the operating pointo 

ho Feed a 1 KC signal on the base and adjust the amplitude of the 
generator for the largest undistorted cutputo Record the value© 

Co Incre^e the frecpency of the generator until the output voltage 
is o7 of i^at it waso This is the half~pc?wer point, 

7o Wire the circuit as shown in figure 5-5 of the transistor manualo (po 42) 

ao Show the direction of all electron flow by drawing the schematic 
and then- placing arrows on ito 

bo Adjust the base resistor until the operating jxDint is reached* 

Co Record base currento 

do What type of bias are \ie using? 

Co How does this differ from previoi:^ methods of bias? 

S, Be sure and include your conclusions in your write apo 

Questions s 
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TERRE HAUTE. INDIANA 

ASSISiMENT SHEET 

FOGATIONAL ELEGTROSIC TECHÎ ICIAN mAINING 

GoTirse I I I Basic ?a=:;'j.iaii Tube and 
Transistor TDSQTJ 

Lesson 13 
Tetrode and Pentode 

Introdsictions 

jji oTir stndies of the vacmsa tube ae ha~e seen ho*" the plate current i s 
direet ly related to the plate -voltage and he%' a sniall change in grid 
Toltage has aiore effect on plate current than an equal change in plate 
Toixiage. Tiie B supply i s divided across the Tacuiam tube and the tube 
load<, Be«janse of ths action of the ccnti^l grid there i s a charge that 
gathers arcnnd the eathode -which has the nsmie of space e-hargSc This 
charge increases the resistance of the tube and therefore cats down on 
the aanplif ication of the stage,, Ke ha^e also encoimtered a speat deal 
of feedback in the tricie:, To help eHminate these twD unwanted 
characterist ics cf the v*a'-i33m tube a second grid ^*as addedo A foijr 
element tabe called the tetrode. 

References: 

lo R« L, Oldfield, BadiO'Television and Basic Electrordcs. Aserican 
Technical Ssciety, Chicago, 1?5?. pp* ^3c» 

2o Depar^ent cf the kasj HecnntfiSil Massial, ISBl-^SZ^ Basic Tneory and 
Application cf Electron Tabes. U,S, Goverrment Printing Office, 
Washington, D.G,, 1952. pp« B1--9L„ 

Mat-erials: 

No materials needed* 

Schematics 

lo No schematic needed. 

Procediire? 

The teacher wi l l set up and run as a class desionstration t>Jo plate 
characterist ics for the tetrodee He wi l l :ase a 6AC7 wired as a tetrodeo 
Draw the curves and answer the following qaest-ij&n^o 

Questions? 

1, How masgr elenents does the tetrode ha'/e? 

2; How does the a of the tetrode ccaipare ^ t h the triode? 

-32" 
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Course III Lesson 13 

3c What is the dynamic plate resistance of the vacuma tube? 

he Compite the dynamic plate resistance of this tube from your curveso 

5. What is meant by negative resistance? 

Page 2 
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INSTRUCTIONAL MATERIALS LABORATORY 
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ASSI(3IMSJT SHEET 

VOCATIONAL ELKJTRCMnC TECHNICIiiN TRAINING 

Course I H Basic Vacuum 'I\ibe and 
Transistor "Qieory 

Lesson 14 
Pentode 

Introductions 

In working vdth the tetrode it was noted that the tube was unstable until 
the plate voltage had reached a high value^ This is believed to be because 
the electrons are striking the plate at such a h i ^ velocity that 
they dislodge many electrons i^ich are accelerated to the screen grid 
because of its charge. At low plate voltages the plate may actually emit-
some interesting changes in the tubes operationo 

Referencess 

•J Keith Henney and Glen A, Richardson, Principles of Radio, Sixth Edition, 
John Wiley & Sons, InCo, New York, 1952o pp<, 282-283e 

2o R,L. Oldfield, Radio-Television and Basic ElectronicSo Aaerican 
Technical Society, Chicago, 1957o pp, 144 =145o 

3. Department of the Army Technical Manual, lMIl-662, Basic Iheory and 
Application of Electron Tubes, UoSo Government Printing Office, 
Washington, IXC, 1952a pp, S6-IIO0 

Materialss 

1. Sharp Cut-off pentode, 6AC? 

2. VCM -(VoltCHmnneter) 

3 . VTWf -(Vacuimi tube voltaneter) 

4# "B" supply 

5. Screen supply 

6, Tube socket 

7» 100 volts available for screen voltage from distribution panelo 

8, "C* supply 

9. "A" supply 

-̂Z,.= 
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Course H I 

Schonatics 

Lesson 14 

1» Included in the lesson. 

Procedures 

1. Wire the following circuit 

& 

•r\ 

^ 

li 

f 

.^^^ 

jH 
"] 

-JU= 

A 

" ^ ' • — • • " •• 

page 2 

2, Wire "A" supply, see if tube gets wamio 

3. Wire "C" supply, set at -10 voltSo 

4, Connect "C" supply and cathode to eommon grounda 

5. Set screen supply at 150 voltSo Connect from screen to ground, 
in off position^ 

6. Connect "B" supply from plate to ground set at 0 volts. 

7, Place a ma meter set on 10 ma to monitor plate current o 

So Wire suppressor grid to cathode, 

9. Decrease grid bias to -3 volt. 

10, Turn screen on. 

llo Increase Ep in 25 volt steps and record Ep and Ip each timeo 

12° ffi WL P ^ meters 

13o Repeat with E^ cf =2, and the =•! voltso 

Questionsg 

Is How many elonents does the pentode have? 

~35-
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Course III Lesson 14 Page 3 

2. What advantage over the tetrode does the pentode have? 

3. What is the grid-plate transconductance of a tube? 

4. What is the constant feature of @n? 

5. What is the gm of the tube you use? Support this with your datao 

-36° 
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YOCATimAL ElaK T̂ROKIC ISCHKICIiE m s n i l ^ 

Course I I I r̂sasic- Tacnam !B:̂ >e saa 
lEransistor ^Sasoi^ 

Lesson 15 
Traasistc-r S^abilit-y 

Introduction: 

I t i s cha rac te r i s t i c of t - rass is tcrs xo be sensi t iTe tc- c-hang^ axi anbient-
temperature as "weil as changes in frequency and voltage. !Siis se^slt i-Jdl^ 
to temperature change often produces a d r i f t in the cpsratiDii cf t h e 
t r ans i s to r . ISiis may prodiac-e an iindesirable dist-orticn of t he si^nalL 
As a r e su l t , the temperatiore sens i t i -v i t j of a t r a n s i s t o r I s ^jpar-ally 
considered undesirable and compensation c i r c u i t s haire been designed t o 
minimize the effects of temperatore c h a n ^ on t^^-x^istcrs, Tyii? l^ssnn 
deals with c i r c u i t s and att^esspts to e?p"}p.̂ r t h e i r cperatxcn, fuDCtisn? 
and applicat ion. 

Referencesi 

1. Department of the Ann^ Technical Kazmali. 3£LI-6905 ^ s i c S^prj- anii 
Application of Transis tors , U.S^ QcTemment Printizig Gfric«5 
Washington, D. C», 1959- Chapter 3? and paragraph 172 = p a ^ 167* 

2o Esqaeriment Guide, RCA Tracsistc-r Trainer^ Models 3C 1̂°T and im.'-X 
Government Ser^icesj HGA Sersrlce Go^, Gaaden, Sew Jers^z* 
Experiment Ho, 8 - page 59= 

Materials§ 

lo Tonplate No=, s i x 

2o VTVM "(Vacuum tube Toltmeter) 

3» VOM =(VoitOhisBieter) 

4. Transistor Trainsr 

n ni 

k 

< 

* 7 \ . Z 

-^'",^-
.•» ~v 

sv 
-37= 
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rTtr. i i rggL •^ftfe^ _ i 

Srsasgsrnrsg 

Lsssr izsts3sr aaca ~^(r/2Lsie 3 ^ C2« "Sirs "ssas cxr^Lis 

.;§Ej3SX "Se 2SSS STT i ^f ;»y~-tr» ' f ; r^ 

Si^ . i sssrs 

cisg!i;<csr&^ iss 'S!DS 

~^-5^ SS 'mSSS^ iS^ ILS^SS^t- ilLuXHEu, "SIJlSliULlL crri? î.{5>*'S-5rTrr -SHS!^ "WS C2E. 2 5 ^ 

Si, r i i 3 S S 1 2 S 1T4EE 3E. U S S CSS© 3B2I 3H2EZL: IITS^SSSa-

^car 322S1 SSI isie isrsE s r sT>-ii r s ia r r i li&s ^ f s d i OE "iiî a s a i ce 

ST 3 S S ^ 3 s i z^sETC. "sas ms3L itiLik==jrrss^ 

Ŝ 1 
4./It 

iJL 20 ISS2SS 32E1 SKSilL S l C m L S ZT^SSI X E ^ 

f^sr/ 
13 ̂ f I 

> 

« ^ » 5 2 ^ S 

I 
< 

i€ I • ' S : ^ ;OLî  

it 
£ lOUF 

>fn iOS^ 

I 
K 
I 

g= 

ML ac2^ "Ss sz-r^sii* SESOI zni INSETS 3» ir'SEiiriiiis ts.e fesss r ^ s i s S 

T 5 •̂ TT? 4J'!aiJ ^ :2!e zcii^ssiiussr 

¥ , 

-Lr 
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Lesson 15 I^ge 3 

12. i ^ i n ^ i p i j a 1 KG signal and adjust generator for max iindistorted out-

Ik. 

igixin CKjid the transistor in your hand and record 1Q and V^o 

Becerd t&s nsreform^ 

IOO*C 
rvAAVvr- ^ — 

5 

1 
fQ 

S= 
^Sre the e-irenit shoTici i n figare 3c Collector-base feedback to 

i l i s a t ion . 
15. 

Mr ^^lesfe -^e sane proesiiires outlined in steps 10-14 

4 , 7K / 
r-AArVvVV-f 

4V 

4 V - P H { L L J P ! ^ | 4 V ^ 

l?<r 

la 

Figure 4 

^Sre the c i rcui t shciwn in figore 4o Two t rans is tor stabilization., 

^ s s a r e the fGlio~¥dng and record. 

IL 

¥. s 

7b „ 
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19* Apply heat and note change in T2 of I^ and Vb« 

Questions s 

1, List the basic methods of transistor stabilization as outlined in this 
lesson, 

2. Explain the basic theory behind the operation of a transistor«, 
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Lesson 16 
Power Supply 

Introductiont 

We have seen half and fTiil-wave r e c t i f i c a t i o n Tifjing Ijuth vaL-iuim ± I&B { M Q ^ S 
and semi-condnctor. In t h i s lesson "we m H atteii5)t 1>D eonrart i^m jmllssitas^ 
DC current to a steady DC current* We m i l also s t u ^ t i® e f fec t s f 
various loads on output voltage and r i p p l e . 

References: 

1. Department of the Anny Ifechnical Hanual, IEIl-^625 Basi-c ISsinLirj/ anfl 
Application of Electron Tabes. UpS, Government P r i n t i r g ^^fffiE^j, 
Washington, D.C., 1952. pp„ 42-51 sid lMf-l$B (sect ian l.|.. 

2. Student Laboratory Manual, £CA Electronic Tra1nf?rj Igpael l ^ g 
Government Service Depaptmente BGA Service Go.^ Camfen^ ifew JFsr^ya 
pp. 7-18. 

Mater ia ls : 

1. Chassis 121-1 

2. VTVM -(Vacuum tube voltmeter) 

3. Oscilloscope 

Schemat5.c: 

1. Included in the lesson. 

Procedure: 

1. Obtain chassis 1 fxtm. storage rack and remove Djj, C^' sad SŜ x. 

2. Place SS2 in position. 

3. Turn the equipment on aisi measure DC voltage out and rippl® TP©MS^&. 

4. Obtain four or five vaidous condensers up to a mriylmtim 5i2^ aaf iS© 
S uf furnished. 

5. Starting "with the smallest condenser plaee -them in ISie D̂ ^ 
at a time noting effect on ripple and DC volisge uu^^ 

-41-
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6;. Bc«^<sce s. g!^pE 
Lncniu f i l t ^ « 

sh0^isg tlL<sse rslatiosisaips i s th i s simple condenser 

T« hJsSLsii'rt^ t a s ©EMSisez?" is. t l ^ sire^d-t ^ l̂icfc: did the best job^ obtain 
£ccsr <ar ^JSB iasd resisce^rs -gsr^isg is. s ize betaesn 1«5£ and 25K. 

^ (^szs£ i&s IgM r^Elstcsrs sue £ t a tiiEs front the la??gest to tiie 
and rippie<T 

e 
*"» 

Hsce S% in. "SLe cdresxt and r ^ ^ t s t ^ Ba 

lOix wire tSm fdOssHrg eir'iS2l'& and r^ i ea t Isb procedure as in step 8« 

mooM 
SHORT R i 

^mmm L.4SS 
I 

Us. HLKS sosk S|_ aa i C^ is . tlie c i r s a i t , BepLaes % i&^ a shorting strip* 

22^ jfe=gia^ JJC iR i l t s^ and rip^iEe -voltage across Ĉ^ and Qz' 

1% .̂ ĝsf̂  m^s«^ nsr iass I s ^ s OSE the power sapplj' and record DC voltage out 
saS. r i n^ I s s& Cg and Ĉ « 

il|« B:«ji&ja cmsrts ^rcwlisg the fsz^iotis relationships betwB«i f i l t e r and 

d^fJJAHTg^lTgg 

Xr Ifess sa^seiscE. i s Miofe befeweoi input freqa^K^ and r ipple frequoacy i n 
s frprJ-r-̂ agsge rsifeif i^x fELLl=?iŝ rs rec t i f ie r? 

^ Sssscf&e ^SB elisrscfesristiss of a. s ^ s : ^ t o r input fUter* 

% S^sisise iiSis sharsrttic^istLes of a sdiolis ii^iat f i l te r» 

4-r Ifei' sfrnrrM tfee rs^feiSisr tube hsre a separate filament winding? 

(5:^Lete Isas scmiraisL c i r cu i t chsrtcr ( If using EOA eqaipment) ^« 
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VOCATIONAL ELECTR(»IIC TECHNICIAN TRAINING 

Course III Basic Vacuum l\ibe and 
Transistor Theory 

Lesson 1? 
Bias Supply 

Introduction: 

In this lesson we will study a half-wave semi-conductor power supply. This 
one is designed ̂  a bias supply, that is supply small negative voltages 
at small currents. 

Reference: 

1. Student Laboratory Manual, RCA Electronic' Trainer, Model 121> 
Government Service Department. RCA Service Co., Camden, New Jersey, 
pp. 27-34. 

Materials: 

1. Chassis 121-1 and 121-67 

2. VTVM -(Vacuum tube voltmeter) 

3. Oscilloscope 

Schematic; 

1. Use schsnatic #S-III-4 from lesson 4 (appendis). See instructor* 

Procedure: 

1. Place the equipment in the rack. 

2. Remove Cp C2> and Co. 

3. Place a 1500 ohm resistor in the Cj^ position* 

4. Observe the waveforms across the transformer secondary, the 150 
resistor, and the rectifiere Explain. 

5. Replace Ci, C2t and C3 and again observe the waveforms. 

6. Turn R/ĵ  and R5 maximum clock-wise, 

7. Measure the positive voltage present and the negative voltage present, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Course III Lesson 17 Page 2 

B, Measure the voltage from the negative to the positive jacko Compare 
vdth the sum of the voltages in step 7. 

9c !Rim the equipment off and measure both the forward and reverse 
resistors of diode. 

Questions: 

l o Wiat would happen if the diode was replaced and wired in backwards? 

2o \^ is the positive side of Go grounded? 

3* What would happen to the -lo5 volts if B2 opened^ Eo opened? 

4o Complete both the normal and abnormal charts, (If using EGA equipment) 

J.L. 

J 
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ASSIOHMEWT SHEET 

VOCATIONAL ELECTRCSJTC TECHNICIAN TRAINING 

Course III Basic Vacuian Tabe and 
Transistor theory 

Lesson 18 
Voltage Tripier 

introduction: 

The voltage tripier is designed to illustrate the basic design and theory 
of -wltage multiplier fbund in many pieces of electronics equipment. 

References2 

JU* Ppetdous Lessons 

2c Instructors Lecture 

3o Student Laboratory Manual^ RCA Electronic Trainer^ Model 121> 
GoTemment Service Department, RCA Service Co, > Camden> New Jersey. 

Materials g 

pp. 19-26. 

Chassis No*, 1 

2, Chassis No. 6g 

3# VTVM - (Vacuum tube voltmeter) 

4. Oscilloscope 

Schematic; 

1. Use schematic j$6~III"l8 (appendix). See instructor. 

Procedures 

1. Place the chassis No. 1 and 68 In the rack and turn on. 

2. Measure the AC secondary voltage on the transformer. 

3. Measure the DC voltages acz*oss C-^, G^f ̂ 3 ̂ nd Ci. 

4. Place a 25K-20 watt resistor across the output terminals and repeat the 
DC measurements. 

5. Measure the AC ripple with and without load at the output jackSo 
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Course III 

Questions g 

Lesson IB Page 2 

1, Compare the imrious voltages across the condensers "with the transformer 
secondary -woltageo 

2, Describe the regalation characteristics of this type power supply, 

3, What w)uld happen if Gĵ  is shorted? 

4, What is the purpose of R̂ ?̂ 

5, Complete both the normal and abnormal circuit chartSo (If using RCA 
equipaent) 

I 
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ASSIGNMENT SHEET 
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Course H I 

Lesson 19 
Voltage Regulator 

Basic Vacuum TSihe and 
Transistor Theory 

Introductions 

As you remember fK>m resistive voltage dividers, output voltage at the 
taps will vary directly -with the load conditions^ Ihis lesson is to 
introduce a typical voltage regulator. 

Referex^esj 

1« Student Laboratory Manual^ RCA Electronic Trainer, MiadeL. 221, 
Government Service Department* BCA Service Co«, Camden, New Jersey, 
pp. 35=42. 

Z, Department of the Amj Technical Manual, lMll-662, Basic -Theory and 
^plication of Electron Tubes. U.S. Government Prij.ting Office, 
Washington, D.C., 1952. Sri93-197* 

Materials; 

1. Chassis No. 1 

2. Chassis No. 2 

3. V T M - Vacuum tube voUaneter 

Schematic: 

1. Use schematic #5°III-19 (appendix). See instructor^ 

Procedure; 

1. Place chassis 2 in the rack beside chassis 1. 

2. Place S2 on chassis 1 in the off position. 

3. Place a jumper wire from the B+ connection on chassis 1 to the left 
hand B+ connection on chassis 2. 

4. Adjust R^ to result in 250 volts at the B+ regulated jack. 

5o Measure the following DC voltages: 

a. Regulated B+ output voltage^ 
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Co'-jrsQ ITI 

do 

eo 

f. 

Lesson 19 

Drop across V2̂  - 72 ̂ *̂i ^5* 

Sum of Reg B+ and li - ?2 ̂ ^'^ % » 

Unregulated B+ output voltagee 

Bias for V^ - E2 vcltage across R4. 

Bias for V-:̂  (V4 to R5). 

Page 2 

60 Plaoe two 25K-20 watt resistors in parallel on the output of the voltage 
resistoro 

7o Measure the following DC voltages? 

ao Regolated B+ output voltage 

he Drop across 7^ - 72 and R5. 

c. Sum of regulated B+ and 7^ - 72 and U^c 

d. Unregulated B+ output voltage. 

e. Bias for 7^ •» 72 (voltage across R^)^ 

f. Bias for 73 (74 to R^). 

8. Complete the normal and abnormal chartSo (If using RCA equipment) 

Qaestions! 

1. Explain each of the loaded and unloaded relationships in steps 5 and ?<> 

2o Explain the operation of 7^ and R^, 

3o What twD component parts have voltages that combine to form the grid-bias 
on 73? 

4o Explain the biasing on 7̂ ^ and Tgo 

-4B= 
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CoTirse H I Basic Tasirani ^M>& aza 

Lesson H? 
Cathode Biased .%D2i^er 

Iritroduction: 

This i s the f i r s t lesson t h a t -we i d J l s t2«^ m i o h e l i m i n a i ^ ""s"" sigsiliy. 
We ifdn also stisdj t he c h a r ^ : t s r i s t i c s ef a i^Fpical ly^caim xsbe aadio 
amplifier . 

Heferences; 

1, J)epartsient of the At53y technical Manuals ! IHi l -^2 , : ^ s i g ^Sessry aaad 
Application of SJectson Tiabes., U.S. Government Printnng €£f5e^ 
fehington, B.C., 1952, pp* 311-12^^ 

2» Stndent Laboratory Hanualj HCA ElBctronic S^insTj M^^sl 321^ 
Gavemiaenu Service Depajrtzsest. BQA Sendee Go,, l^sEisn^ Se» I s ^ ^ , 
pp. / ^ - ^ . 

Materials? 

1. 123-1 Ibwer supply 

2, 121-2 Begulator 

3c 121-28 Aadio a3i5)2±fier 

4. VTVM -(Vacuaia tube Ycltaaeter) 

5. Audio generator 

6. Oscil3joscope 

7. Various r e s i s t o r s as out l ined h'j i n s t r u c t o r . 

Schematics 

1, Use scheniatic # S - I I 1 - ^ (appes i ix) . See inst3:Tactorj> 

I^*ocedi3re; 

1. Place the equipeaent i n the rack and adjust the rega la to r for a 3+ ^ 
250 irolts^ 

2, Place t he audio generator on the input of audio an^plifisT aod groiisiilU 
Adjust the ont-^iit- of t he venerator for- 2 Tol t s i>-^ {isii^ IL '"ĝ 's-rnr-nr. 
clock-wise.) "̂  



«i^ • H M B i 1 

1 

• r s r 

••^;'^jr_ - 3 a u ~ H . •.TiSSASt^ 

i*^lirS5 ~e5s:»i: 2£" Jte^a 2 

;:LUiiosLi .issas 5T7-Tr auf (sannnSe anrr'^^'^m-' ^ n 

M„ ~'IJ3ZSS "SIS' Z^TSC-TTSZ ÎS = S ;̂  -"^^ va^ys 'SIS S3: S ~.L3If?» 
aiiL ^s:Mnsii^ s ± r 5 s r =3KT. o n s , C ^ s i s l s a r s IQH^ 2 S r iî ?̂ ;? ISXKs 22DKs 

5- ^is iSsss I 2 e Ztisf :z^Eis^;2r ^ : ^ 2SEx 

£L S e ^ : s s g^rH- - f -±s =?Tn-~~^.=- f::̂  s s i n s^L str.^:s Sr^mL a Ji33 t s 15sCm 
: ? j c i 3 ^ 

-'wfgTyvg. -Tss Tsuasae C^JF-CS^ csgcasssra 

?2 ^ S S L — SDC^ IZS : Ti^, 

-̂ •••̂ ŝ Trs "U3i_:::i=^=er 

'<« - • « * • • 

r r •Esrsas ^iscn r ^ s i ^ 

i x j •'••f=~T ^Esrsis r r s g i s i s g r -^-sn « 

f-p-^ : : b ~ * s r s i s zzTSScsurTr iKnsacjiii. fep-3SS£ 

^ ^ I ^ S l Z g g S , 

1 . 3 3 r : ^ 2 ^ uGs ^jsac: IS 

TlTTm' Til^p^gg " ^ 2 S ' ' ^ ' Z ' ^ E I S T sz^artt iiSs sUsiis Isssc!? 

^ 2 ^ ^TK:i'i-"iT - 3 s ' : s : i^sar l e ag=-ga5seg;-i 

3^ I S L ^ I 
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^SSIQI-ISIT SHEET 

wc-MTimm Em^TsmiQ wjmiicim TRAINING 

QKEZTSS T T F Basic Vacuum Tube aaad 
I t ans i s to r Theory 

Lesson 21 
Transistor Two-Stage Amplifier 

EatsoiiEtctisis^ 

HDS iise of t r a n s i s t o r s in amplifiers gaTe few absolutely new c i r c u i t s to the 
f i e M cf elestrcsiie^sj hD'̂ e~^rji t r a n s i s t o r s did permit the miniatur izat ion of 
eir^siilts sc T i t a l t-o t h e f ie ld shere Tn̂ rtim-irn space* weight and power loss 
^ s s beosming a @^^.t prcbleiu The guided miss i le and r e l a t ed indus t r i e s 
m s ^ wide mse of t h e t r an s i s t o r amplifier i n t h e i r circuitSc In recent years 
r^ss ^ i p l i s a t i c n ef t r a n s i s t c r amplifiers have invaded almost every f i e l d of 
eHeetroniss fi=amL m i i i t a r x t c ccnmiercial and have succeeded i n carving a 
w-ldi^ 2B. t h e e l ec t r cn ic industry which once 'jas monopolized by the famous 
irassam t^ffis. I n t h i s lessron -̂e s h a l l at-tenpt to explain how t r a n s i s t o r s 
ms^ he iL^*d i n aapl i f i e r ciroidt-Ss 

^fesfSHsesi 

1* Ite|ia?l3!isifc of the Army Technical Manual, TfCn°-69Q> Basic Theory and 
i^pELicatis^E of !5ragsistc-rg-- iI«Sa Government Pr in t ing Office, 
Is^&iEgtcn, B . C 195% Pp- 15-39 and 127-l/}3<» 

Z. feieriimsit CSiide^ HSA ISranslstor Trainer, Models 301-T and 601°>T. 
ds^ernmart Service?, HCA Service 0?^, Camden, New Jersey , 1960o 
ILsssssi Nbx 9 - PF<r ^'^-'•73. 

Jar i^^sris Slarsbsrg and felliam (feterheld^ Essen t i a l s of Radio-Electronicsa 
S^caad SUtiicai. MfcC^aw-Hill Book Coa.̂  fiic, * New York, 1961c 

^ t ^ r i a i s ? 

i r ISraEisisfccr lab k i t 

Zr WMM/B. -IjFasjisas. wobe Tclt.meter) 

3 . H ^ ^CTsltCanmaetsr) 

;2el2ie!tatLi.cr 

JU i n tha iesscsa 

.,^1, 
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VOCATIONAL EDUCATION DIVISION 
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Course I I I 

Procedures 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Lesson 21 Page 2 

DC, MEASUREMENTS 

lo Wire the following circuit using template number seveno Leave the switch 

^ 220K 
,02UF 

2. Tarn circuit on and adjust transistor for approximately 4 volts from 
collector to emittero 

3o Take the following DC readings using your VTVM. 

a. Battery voltage 7Y)b 

Vcl bo Collector-emitter voltage 
of transistor 1 

c. Base-emitter voltage of 
transistor 1 

do Snitter voltage of 
transistor 1 

e. Voltage across the load 
of transistor 1 

f« Voltage collector-emitter 
of transistor 2 

g, Base-snitter voltage of 
transistor 2 

ho Emitter voltage of 
transistor 2 

i, Voltage across load 
of transistor 2 

j« Collector to base 
voltage L>r transistor 1 

Vbel 

Vce2 

^be2 

Ve2 

V L 2 

Vcbl 
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TiinRi- -HALTî :, hMam^m 

Course III Lessorx 

4. 

ko Collector to base Toltage 
of transistor 2 

Coinputis the foliowijigs 

7eb2 

3^5 3 

c. Battery I of transistor i 

d. Battery I of transistor 2 

e» Riwer dissipated 
transistor 1 

f, R>w&r d i s s i p a t « i 
t r an s i s t o r 2 

g. Total p0ft*er 

h« Cbllect-or t c base Toltage 
of transistc-r 1 

i . Colletitcr t o base iroltage 
of tc?anxSist<3r 2 

-^1 

Ie2 

% L . % 1 

S L 2 / ^ L 2 

(Step C) J^ 

(Step D} 1^-^ 

P^ plus ?2 

¥ce l n̂222ms Ti,e2 

Y p . 2 2̂ 2̂ 21213 1^^2 

AC IffiASUaSEES-IS 

2. 

3c 

4» 

5o 

6. 

7. 

Using a 1 KC aiidio s i ^ a l a t the input of T-l, adjust l2i5 ^ n s i s i n r SD 
tha t the o'j.tp'j.t of T«-2 i s the l a r g e s t possible linaistortesi sigrsZLx, 

Measiira E ^ snd %^-,j^-^ using t he oss i l lcseope and cuikpiiLe r?s!grall ^ml i t s^ 
gain. 

Measure the vol tage out of t r a n s i s t o r nmsber o i s saa cnnCTite xfe ^R^T-. 

Measure the vol tage i n of t r a n s i s t o r rTumlr>gr t«D aaii eaiiipjl-e i x s ^i\o 

'What r e l a t i onsh ip ex i s t s between the individual ^ i n s and is- lai ^ ^ D S " 

Mvance the generator s e t t i ng u n t i l the outpux of T—2 dnstsxrls* D^sar© 
and record itaveshape of EVQ, %yat c-f transistcsr 1? Bin ^^ i s s n s l s t o r ^ 
and Eout ^̂ ^ systea . 

Return the generator t-o the l a r g e s t s ignal possible prodaciT^g Tasdi^tDrisd 
output. Measuring the input voltage eash time and jfcespii^ ± t cmslai i t 
compute t-otal gain a t the follo'^'ing frscjuencies, 

30i. 50, IGO, 250, 1 KC, 5 KG, 10 KC, 20 KC, 30 KC 
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A C C P C - O W S I - =DdC=~CPfe ZJVfSCN. 
rNSTRUCnONAL MATERIALS LABORATORY 

INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 

junzsE: Lessan kil Page 4 

^ 1 3 ! ^ a gsr̂ rcL af tsie ^ i n s iji s tep ?» (See f igure 9 - 4 J EGA Lab Manual) 
!&rs» = SGTitad l i n e £bc-'^~g tts- r-klf pci"*«r point i n r e l a t i o n to i KGo 

>-a If" 3ine geTTp-u- i±.e Instziifitcr actll discuss "siith jon the effect of 
"hsrrff^-ns^ jszTts C31 s i e aperafcLon of t h i s aaiplifiera 

l£2,r Sterk ^?:rur ^isfia srni uhen r e t m s a l l eqtiipEisit to i t s o r ig ina l condition 
3 ^ s s i r a s s Dcsitifsir 

^I^E:iIt:r^S: 
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ASSIG^H'SfJT SHEET 

VOCATLOKAL ELECTROKIC TECHNICIAIVT TRAIKIIJO 

CoTirse I I I 

Lesson 22 
Riase Splitter 

Basic Vacu'uin Tube and 
Transistor Theory 

Introduction: 

Hiere are comraon types of phase splitter3> the transformsr and the vacuum 
tube, Tnis experiment is about the vacuum tubeo Ihis amplifier gives us 
two outputs of equal amplitude and 180 degrees apart. 

Reference: 

1, 

Materials; 

Student Laboratory Hanual, RCA Electronic Trainer, Model 121^ 
Government Service Department, RCA Service Coc, Camden, New Jersey. 
yp, 52~5B. 

1. Chassis 121-1 

2c Chassis 121-2 

3. Chassis 121-29 

4. VTVI-I -(Vacuiaa tube voltmeter) 

5, Scope 

6, Audio generator 

Schematic; 

1, Use scheriat̂ c ;fS-III-22 (wippe-::!!:̂ }. See instructor. 

Procedure; 

1. Place the equipment in the rack and adjust the power supply for 250 
volts, 

2. Set the generator on 1,000 cycles and place lead on input and ground 
of phase splitter, 

3. Set generator on 2 volts P-P output, 

4. Measure the AC output at both output jacks. 

5i Ask the "instriiĉ -or +o hel^ "̂ ii and deterniine the phase relationship 
of the output wave to the input wave, 
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Course III Lesson 22 Page 2 

6. Complete the normal and abnormal charts* (if using EGA equipment) 

Questions s 

1, If the amplifier had unequal cutpits iifeich parts would you suspect? 

2, Would this amplifier have a hi^er heater to cathode voltage than 
normal? 

3, Would an output voltage appear across % with plate voltage missing' 

'i?b-
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Course III 

ASSIGMMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Basic Vacuum l\ibe and 
Transistor !Kieory 

Lesson 23 
Transistor Audio Amplifier 

Introduction; 

Ihe purpose of this lesson is to acquaint the student with amplifiers 
that fit in the general classification of audio amplifiers,, Audio 
amplifiers are used extensively in radar, radio, television, public 
address ^sterns, sound recorders and many other places^ An audio 
amplifier is broadly defined as any amplifier -which operates within 
the frequency range of approximately 20-20,000 cycles per secondc 

References? 

1. Department of the Army Technical Manual, lMll-690j Basic Theory and 
Application of Transistor So U»So Government Printing Office, 
Washington, D.Co, 1959o pp» 127-1/+3* 

2. Experiment Guide, RCA Transistor Trainer, Models 301-T and 601-T, 
Government Services, RCA Service Goc, Camden, New Jersey, 1960^ 
pp. 75-79. 

3. Morris Slurzberg and William Osterheld, Essentials of Radio-Electronics< 
Second Edition, McGraw-Hill Book Ck),,, New York, 196lo ppo 571-592o 

Materials: 

1. Transistor trainer 

2, Tonplate number eight (If using RCA equipment) 

3« Audio osci l la tor 

4* Scope 

5» VT7M -(Vacuum tube voltmeter) 

Schematic % 

1. Included in the lessoit̂  

Procedures 

lo Wire the circuit as shown in figure lo This circuit differs from 
the original one in the lab manual in the following respects s 

t 
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a. Volume control 

bo Tapping off volume control 

Cc Biasing of power amplifier 

d. Resistor five is changed to a 220 K ohm resistor, 

e, Vblume control and coupling condenser will have to lay on top of 
template and jumper wires usedo 

2, Have the instructor check yoiir cii'ĉ iit before applying power. 

3» -Apply a 1 KG signal at the inputo Have the generator set on a low 
amplitude rangeo 

4# Place the scope across the speaker leads and adjust the generator 
and volume control for the maximum signal with minimum distortion. 

lyODIFlED 

5. If you have trouble adjusting generator and volume control move 
scope and signal trace trouble step by step* 

6. Vary generator amplitude setting and note effect on output. 

7# ^ary volume control setting and note effect on output, 

8, Return the settings to give maximum undistorted outjHit. 
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9. Place a 10 K potentiometer id.th jiaipers across the generator inpat leadSo 
Mjiist the potentiometer used as a rheostat imt i l the output signal i s 
ha-lf what i t was, CDO not chatige the generator set t ing) 

10. EonoTe the potentiometer and measui-e i t s "valaeo This i s the approximate 
input impedance of the amplifier^ 

llo The output impedance i s det.ennined by the speaker and i s approximately 
12 ohm "in th is caseo 

12. Measure voltage in ana cŝ mpjite power in, 

13. Measure "-c-ltage oat ai^ cjomp*.ite pô Ner inc 

14. Cbmpute pô wer gain of t h i s amplifier* 

15» Hetum set to majdjuum undisbortsd signal i f any changes have occurredo 

16. Set the scope t^ resul t in only a Yertical l ine for voltage 
measuronents* 

17« Reduce the setting of the generator in 200 cps steps, recording voltage 
out for each step un t i l the -roltage out i s oTO? of maximrarao Maintain 
the input voltage x-nstant. 

IBc Increase the set t ing of the generator in 1 KC steps from 1,000 cycles 
a33d record the voltage c^it for each step u n t i l the voltage out i s o70? 
of -what i t was for 1,000 cycleso Maintain the input voltage constant 
a t a l l times.. 

19c Craw a graph of the 'v'cltage out at the different pointSo 

20, If time permits, "Kith the ins t ruc tor ' s supervision, simulate shortsj. 
opens, and the changing of sizes of the various parts noting effect 
on cutputo 

Qaestions; 

'5y--
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VOCATIONAL EDUCATION DIVISION 
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ASSIGNMENT SHEET 

VOCATIONAL EIECTRONIC TECHNICIAN TRAINING 

Course III Basic Vacuum l\ibe and 
Transistor Theory 

Lesson 24 
Vacuum Tube Power 

Inti^ducticng 

In order to drive a dyncttnic speaker, we must have more power,, The power 
amplifier together with the matching transformer will give us the 
necessary power for the speaker. 

References; 

1, Deparisnent of the Anny Technical Manual, 1Mll->662, Basic Theory and 
Application of Electron Tubeso U«So Government Printing Office, 
Washington, D.G., 1952o ppo lll-126c 

2» Student Laboratory Manual, RCA Electronic Trainer, Model 121, 
Government Service Department. RCA Service COo, Camden, New Jersey, 
pp. 59-67. 

Materialsg 

1. 121-1 Fovfer supply 

2. 121-2 Regulator 

3. 121-29 Riase sp l i t t e r 

4e 121-26 Audio power amplifier 

5o Oscilloscope 

6o VT7M -(Vacuum tube voUaneter) 

7o Audio signal generator 

Schematic g 

lo Use schematic #S°°III">24 (appendix)c See instructoro 

Procedureg 

lo Plug in power supply and regulator and adjust for 250 volts B pluso 

2. Skip a space or tw> and plug in the phase splitter and the power 
amplifier. 

•=̂ 60-



••••Ill 

INDIANA DEPARTMENT OF P U B U C J?JSTHUCTiON l^STRUCTIONA^_ IW^'JsRJAl^ JJCSarWTCRy 
VOCATIONAL EDUCATION DIVISION Il>01A1wA STATH m i \ =TS^ 
TRADE AND INDUSTRIAL SERVICE Ts=rfrg: -r-ixan^:, itOlWNA 

CbiiTse I I I Lessen 2h J ^ ^ 2 

3* Cheek B plus fcr 250 -yc-its. 

4. Connect the s igna l generat^jr t r the Inpat of the poase 5plitt.-sr asS s s t 
on 1 ke. 

5. Connect the 10 ohm. r e s i s t o r oii the test^ s t s m -- ^oss the s j e ^ ^ 
t ransforasr , 

6. M j i e t the generator le^fel to obtain 2 ? o l t s p-p as r^ss "fee ^ ^ a ^ r 3^aiSz> 

7o -Adjust the load re-sistor to obtain tJie bes t iaat:^h t o the ts^^Sx ^ 
carefa l not t-c^ plug i n to the B pbis l i n e c-n the c-atpst p l a t e s . 

8, Cheek the amplifier f c r proper balance a t t^e i^^crrefrt t ^ r t pc ln t s , 

9. Deteimne the phase relat ion^t i lps of t i e s i p n a l a t a H t e s t po in t s 
coiqsared with the ispiat- a t t he phase spHttfei". I^rsag a bl2«;S: aiiagram 
indicat ing t h i s . 

10. Measure the -^^jltage ana deteisdse i t s f regaencj arr^?^ 2^,. S^l?iiT>, 

11 . Boiionre C-^ and a ^ i n i ^asure the T o l t ^ ^ and detsrmine i l s fr&^sss^ 
across R^. Ssplain. 

12. Beaove 03̂  and Yj. ^ ^ ^ pcwer asgillf ier and again iDi^sai^ izts "Bs l t s^ 
and detensine i t s f re^^esc j across Eî :̂, 

13» ^ t a r n G-ĵ  and Yjs t h i s places 1i;e p!3s?er aasj l i f ler ±n i t s 2iEr!nBl 
operating condit ien, 

34« Teiapcrai^ shor t a t a r n i n thB output t r ans f cms r and no te e f f e s t i n 
ou tp i t . 

15. Gomplete normal and abnormal chait-s.-. v l i us ing BCA ^ a i p n e n t ? 

Qaestioigg 

1. What order hanaon?cs a re dropped i n a p u ^ pull azmiif isr l ' 

2, L i s t the fcnaula ^Mch r e l a t e s tu rns r a t i i j of a tfszssfesiiffr t& 
impedance. 

3» ^"^ i s C2, 3J3elw^ed i n t h i s azipl,ifier? 

4. ^ y does p l a t e Troltag^ on the cutpat tribes appnsch B p i s s ? !B® 
other ainplif i e r s oiii;^ i^sd. B plus i^en the tube «as cut s f f, 
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industrial Technical Mathematics 11 for Electricians. 

Electricians Vocational School. Bloomington, Ind. 
Indiana Stats Dept, of Public Instruction, Indianapolis. 
Indiana State UniVo, Terre Haute. 
Pub Date - 6k 
MF AVAILABLE Ii\j VT-ERIC SET 

ins t r , Materials Lab, 
l i C r 

*STUDY GUIDES. 'VjRADE AND INDUSTRIAL EDUCATION, '̂ELECTRICIANS 
^ATHEf4ATICS/INDIVIDUAL INSTRUCTION, ^APPRENTICESHIPS, 

t.\j 

the Student with the textbook references and assignments. An algebra 
textbook and an electrician's mathematics textbook are used as 
references. The assignment sheets are increasingly difficult so that 
the course may be used for both apprentice and Journeyman 
electrician training programs. This book is designed for teacher use 
only. The student is to use the assignment sheets in loose unbound 
form. When he completes an assignment sheet, he returns it to the 

teacher and secures the next one. Tests are included periodically to 
identify the mathematical ability of the student. This document is 
available for 55 cents from the Division of Industrial Education, 
Indiana State University, Terre Haute, Indiana 47809. "Industrial 
Technical Mathematics I" (VT 003 185) is available, (HC) 
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PREFACE 

Industrial Technical Mathematics II for Slectricians is designed to follow 

Industrial Technical Math I. In order for electricians to be competent in 

advanced mathematics, they must be proficient in the fundamental skills of 

algebrao These algebraic skills are useless unless they can be applied to the 

problems of the trade» This course "was written with this basic principle in mind. 

A neis easy to understand cilgebra text was used as reference for the algebraic 

assignment sheets. A well-known reliable electrician's math text was used for 

the basic text for the assignment sheet to make application of the algebraic 

skillso The assignment sheets for each text are increasingly difficult. This 

will make it possible for this course to be used for both apprentice and journey­

man electricianso 

This book is designed for the instructors use only. Students are to use the 

assigniisnt sheets in loose unbound forme The indimdual differences of students 

may be taken care of if the assignment sheets are used as described in "Direc­

tions to Instructor." 

Appreciation and acknowledgement for a job well done is made to Itelmas Vaughn̂ , 

Vocational Cooi^lnator of Bloomington High School: Joe Stradling, Vocational 

Director of Bloomington High School and to Bussell Noel, Heniy Richards, Lester 

Noel and Russell Isom, all members of the Electricians Joint Apprenticeship 

Conmittee of BloomingtoUo These people in cooperation with Lester Hale repre-

sentif^ the Trade-Industriai-Technical Education Branch of the Division of 

Vocational Education of Indiana, have made the development of this course 

possibleo 



DIHECnONS TO THE INSTRUCTOR 

This course VILS developed around the concept and liiilosophy of using indi­

vidual assignment sheets. If these sheets are used correctly, each student will 

be allowed to progress at his Oisn rate. The abilities of all will be developed 

to their fullest extent. 

The instructor only, should use this book. The loose individual assignment 

sheets are used by the students. The following method of operation has proven 

satisfactory: 

Eich student should have two folders in the fil^; one for the "completed" 

work, the other for the "incojr3)lete" m>zk. The assignment sheets should be 

filed in consecutive order in another drawer. The instructor should lay out 

the student folders before class time. This prevents congestion and a bottleneck 

around the file cabinet at the beginning and ei^ing of class. Hhen the student 

coupletes an assignment sheet, he turns this into the instructor, then secures 

the next sheet. 

Tests are included periodically. ISiese may be used to identify the mathe­

matical ability of each student. This makes it possible to start the students 

at the proper level in the course. The tests may also be used in the traditional 

manner. 

If the course is used as it should be, the instructor will be freed of many 

routine activities and will be able to devote his time aluost entirely to indi­

vidual instruction. 

It must be kept in mind that the assignnent sheets are only a teaching aid 

or device. Necessary instruction is still necessaryo 

An accurate record of each student's progress should be kept hy the instruc­

tor. 
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VOCATIONAL EDUCATION DIVISJON 
TRADE AND INDUSTRIAL SERViCE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

EIECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-II 

SUBJECTS Algebra—-Symbols 

Remarks and Purpose 

Assigntnent M-II-1 

Reference: ALGEBRA IN EASY STEPS with Modem Units—Edwin lo Sfĉ inj Princeton, 
New Jerseys D, Van Nostrand Gonpany, InCoi 196l, 

Assignments 1. Read pages 2 through 4 in the reference. 

2» Work problems 1, 2, 7, and 13 in the Diagnostic Test on page 4. 

3. Work ̂  3 and S of Related Prantinft igyampiP̂ .q on-page 4 and 5» 

4« Work problem 6 of III, in the Review of Unit One on page 7. 

TECHNICAL TERMS SAPETY 



INDIANA DEPARTMENT O F PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
•mADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE CX>LLEGE 

TERRE HAUTE. INDIANA 

EISCTRICIANS VOCATIONAL SCHOOL 

H^DUSTRIAL TECHNICAL M&THEilATICS-II 

SUBJECTS Applied Algebra 

Remarks and Purpose 

Assignment M-II-la 

References HATHSyATICS R)R ELECTRICIAIIS—Martin H. Kuehn| Yorko .Penn^lvania; 
The Maple Press Company^ McGrav/-Hill Book Company^ lnc| Third Editions 
1953. 

Assignments lo Read articles 

2o Work problemL 

3o Work problems 

4o V/ork problems 

5o Work problems 

60 Work problems 

7o Work problems 

80 Work probl^ns 

9o Work problems 

10» V/ork problems 

1 through 10 of Ch^ter I in the reference. 

1 thiTougJi 10 of article 2 on page 1. 

1 through B of article 3 on page 2. 

2^ 4^ and 6 of article k on page 2. 

2<f ks 65 and S of article 5 on page 3. 

2^ 4^ 6, 8, and 10 of article 6 on page 4. 

1., 3, 5, and 9 of article 7 on page 4. 

I5 3^ 5, 9^ 14> and 20 of article 8 on page 5. 

3^ 4^ and 6 of article 9 on page 6c 

2, 59 â id 7 of article 10 on page 60 

TECHrJICAL TESMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRIXTTION 
VOCATIONAL. EDUCATION DIVISION 
•m/XDE AND INDUSTRIAL ^ K V I C E 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEKATICS-II 

SUBJECTS Algebra—Evaluation 

Remarks and Purpose 

As6 gnment M-II-2 

References ALGEBRA IN EASY STEPS with Modem Units—Edwin I. Stein^ Princeton^ 
New Jerseys D, Van Nostrand Company, Inc.^ 1961. 

Assigaaents 1, Read pages 8 and 9 in the reference. 

2. Work problems 1 and 10 on page 8. 

3o Work problems 6, 8, 12 and 20 in the Diagnostic Test on page 9o 

4« Read pages 10 and 11. 

5. Work problems 3, 5, 7> 10 and 18 in the Diagnostic Test on page 11. 

6. Read pages 12 through 16. 

7. Work probl^as 9, 13, 17 and 20 in the DAagnost5c Tegf. on page 13* 

8. Work problems 4 and 6 in the Pi agnostic Teat on page 14. 

9. Work problem 19 in the Revieyf of Unit Two on page 16. 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

IÎ IDUSTRIAL TECHNICAL LIATHEMATICS-II 

SUBJECT; Algebra—Making Formulas 

Remarks and Purpose 

Assignment M~II~3 

References AL(2BRA IN EASY STEPS with Modern Units—Edwin I<» Steini Princeton., 
New Jersey; D. Van Nostrand Company, Inc.j I96I. 

Assignment: 1» Read pages 17> 18, and 19 in the reference, 

2o Work problems 1, and 4 in the Dia^ostic Test on page 19« 

3o Work problems 1, and 5 in SET 1 on page 20. 

ko Work problem 4 in SET 2 on page 21o 

5, Work probleai 4 (all parts) on page 24« 

60 Work problem 5c (Measurements) on page 25o 

?• Work problem 3 in the Review of Unit three on page 28« 

TECHiaCAL TERMS SATETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

EIECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS~II 

SUBJECT: Applied Algebra 

Remarks and Purpose 

Assignment M-II<-3a 

References MATHEMATICS FOR ELECTRICIAWS—Martin H. Kuehn^ York, Pennsylvania! 
The Maple Press Company, McGraw-Hill Book Company, Inc| Third Editions 
195S* 

Assignment: lo Read articles U through 16 of chapter 1 in the reference. 

2o Work problems 1, 3> 5^ and 7 of article 11 on page 7# 

3. Work problems 4> 6, S, 15, 20, and 23 of article 16 on page S« 

Uo Vfork problems 2, 4^ 6, 10, 12 and 16 of article 16 on page 10. 

5« Work problems 1, 3^ 6, 14 and 16 of article 16 on page 11. 

6. Work problems 1, 4> 9, 12, 16, and 20 of article 16 on page 12. 

TECHNICAL TERiJS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MTHEMTICS-II 

SUBJECTI Algebra~-Equat ions 

Remarks and Purpose 

Assignment M'»II~4 

References ALGEBRA IN EASY STEPS vdth Modern Units—Edwin I* Stein^ Princeton^ 
New Jersoys D« Van Nostrand Company^ InCo§ 196lo 

Assignment? lo Read pages 29^ 30^ 31 and 32 in the referenceo 

2o Work problems 3» 5$ and 6 in the Diagnostic Test on page 30o 

3o Work problems 1 through 10 of SET U on page 31* 

4o Work problems 2^ 4^ 10 in the Diagnostic Test on page 33<> 

5o Read pages 34^ 353 and 36 in the referenceo 

6o Work problems 1^ 3$ 6̂  and 9 in the Diagnostic Test on page 34* 

7o Work problems 5^ 9̂  and IB in the Diagnostic Test on page 36o 

8o Read pages 3^, 42^ and 43 in the reference, 

9o Vfork problems 1^ and 3 in the Practice Problems on page 42o 

10e Work problems 3) and 5 in SET 1 on page 43* 

lie Work problems la^ 2b^ and 4b on page 44* 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MTHEIviATICS-II 

SUBJECT: AD.gebra-Equations Assignment M--II-4~Paige 2 

12e Read pages 45 through 51 in the reference. 

13o Work problem 1 on page 46. 

14o Work problems 1^ 4^ 6^ and B on page 47• 

TECHNICAL TERMS SAFETY 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SC 30L 

INDUSTRIAL TECHNICAL MATHEMATICS-II 

SUBJECTS Applied Algebra 

Remarks and Purpose 

Assignment M-II-4a 

Reference: MATHEMATICS FOK EIECTRICIANS—liartin H, Kuehn; York, Pennsylvania: 
The Maple Press Company, McGraw-Hill Book Coii5)any, Inc| Third Edition: 
19580 

Assignment: 1» Read chapter 2 in the reference. 

2o Work problems 1 through 10 and 30 through 39 on page 14o 

3o Work problems 1, 4> 6, 10 and 14 on page 15<, 

4<» Vfork problems 24, 26, 28, and 30 on page 16« 

5<. Work problems 1, 3« 6, 1 0 , 12 and 16 on page 18* 

TECHNICAL TERMS SAFETY 
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TRADE AND !NDU3TruAi. s c « v i c t 

INSTRUCTIONAL MATERIALS LAKJRATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTHICIANS VOCATIONAL SCHOOL 

INDUSTglAL TECHNICAL MATHEKATICS-II 

SUBJECT: Algebra—Equations 

Remarks and Purpose 

Assignment M-II-5 

Reference: AKSBP^ IN EASY STEPS with Modem Units—^d?dn I. Stein^ Princeton, 
New Jersey: D, Van No strand Coi!5)any, Inc*: 1%1, 

Assignmen^' 1. Read pages 45 throu^ 51 in the reference, 
t 

2. Work problejns 1, 4, and 10 under_E. on page 4S. 

3. Work jrobleiss 2, 4, and 5 on page 49» 

4. Work probleios 1, 6, 9 on page 50. 

5e Work problems 1, 6, and 10 in the Review of Unit Four on page 51« 

6. Work problejas 17 and 20 in the Cumulative Algebra Reviep/ on page 51« 

TECHNICAL TERHS SAFETY 
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INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

EtECTRICIAI'IS VCCATICNAL SCHOOL 

INDUSTRIAL TSCeJICAL MATHEMTICS-II 

SUBJECT: Applied Algebra 

Hemarlffi aiKi Purpose 

Assignment M-II~5a 

References iL415IELIATICS EQE ELECTRICIMS—Martin H. Kuehn^ York, Pennsylvania: 
The Kaple Press Company, McGraw-Hill Book ^ompanj^ Inc,| Third Editions 
1958. 

Assignment: 1. Read chapters 3 and 4 in the reference. 

2. Work problems 1, 3, 5, and 10 of article 30 on page 22. 

3. Bork probleas 5, 10, 15 and 20 of article 31 on page 23o 

4. Work problems 3, 6, 9, 22^ and 16 of article 32 on page 23. 

5. Work crobleEs 3> 6, 9, 14, and 16 of article 32 on page 25 > 

6. Woi'k problens 6̂  12, 18, 25 and 40 of article 32.on page 26o 

7. Work problems 3^ 5, 6, 9, and 22 of article 33 on page 28o 

8. Work problecs 1, 4, 6, 10, and 11 of article 37 on page 33. 

9. Work p?cble.-̂  12, 15, 17, 20, and 25 of article 37 on page 35 o 

-TECHiaiCAL TSSIS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MTHEMATICS-II 

SUBJECTS Algebra—-Positive and Negative Numbers 

Remarks and Purpose 

Assigrjnent M~II-6 

Reference? ALGEBRA IN EASY STEPS with Modern Units—Edwin lo Steins Princeton^ 
New Jerseys D, Van Nostrand Company, InCo| 196l«, 

Assignments lo Read and study pages 53^ 54 and the top of page ^5* 

2o Work problems 1^ 3^ ^^ 10 and 12 in the Diapnostic Test on page 55 <> 

3e i'''̂ork problems 16 and ISa of Related Practice Examples on page 5^* 

4o Woik all the problems in part b of I^scellaneous Examples on page 59« 

5o Read and Study page 60, 

60 Vfork problems 1, 4^ and 7 in the Related Practice Examples on page 
61= 

7o Study examples on page 62 -̂.nd work problem 1 of Part 1 on page 62o 

So V/ork problems 1 and 3 of Part 2 on page 63 o 

9o Woik all p:.oblems in SET 1 and SET 4 of Part 3 on page 63o 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

JNDIAJCA STAT& C g H - B S F 
-J=3S?H HAJJJH, IJODIM^ 

EIECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL M?ITHEMATICS-II 

SUBJECT: Algebra—Positive and Negative Nuinbers 

Remarks and Purpose 

^sigamsofc lE-II-7 

Reference: ALOEBRA IN EASY STEPS with Modem Units—Edwin I . S^ein; ErSnceton, 
NeiY Jersey: D, ^an Nostrand Company, I n c . : I 9 6 I . 

Assignment: ! • Read and study page 64-in the reference . 

2 . Work probleans 1 , 7j and H i n the Diagnpstic Test on page 64» 

3» Work problems 2 , 79 and 11 on page 65* 

4» Study Exercise 19 including m on page 67• 

5* Work problems 5 and 10 i n Related Prac t ice Examples on p a ^ 67 . 

6 . Work a l l t h e problems i n Part 1—^Averages ̂  and work t h e pi^olsiis 
i n SET 1 of Part 2—Equations on page 68 . \ 

* 

?• Study page 69 and -mork problems 1 and 14 i n the MaRnostic ^ s t 
on the same page. 

6» ViTork probleiiB 1 and 5 under Applications on page 70 , 

TECHNICAL TERMS SAFETY 



INSTrexmONAL MATERIALS LABORATORY 
tNDfANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

EMCmiCIMiS ¥G€AnQfiiLL SGHDOL 

USfHXIL TSCEEECiL SaTHSMTIGS-II 

SSdSII:: i^crg^yy.s.—Et^sitire and HegatiTe rluDbers 

-:gany=7-t*^ ;= (̂n; irtkCT30Se 

Assisnment M-II-8 

'es-sicei i7.r?^H,'i H rriAST STEPS id tn Modern Units—Sdnin I , Stein^ Princeton, 
Ses" J a r s ^ n B. IFan Sostrand Conmsns'^ Inc .s 1961, 

r .^ . tefEs: 1 . Sfee%- Sxerc ise 21 an page 71 i n the re f ez^oice. 

2 , Ibsk prcbleEs 1 t h r c u ^ 4 i n t he Diagnostic Test on page 7 1 . 

3e St,xM^ ti?:iT^ai£f̂  H?j snd -irork problems 9 and 12 of t h e Diagnostic 
Testo an. c a ^ ? 2 . 

4 . lorS: a l l prcblsns on page 73* 

^ji'S^UitCiI.. T55Si; S&FSLI 



INDIANA DEPARTMENT O F PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

EIECTRIClAÎ rS VOCATIONAL SCHOOL 

E^DUSTRIAL TECHI«CAL MATHEMATICS-II 

SUBJECT: Applied Algebr 

Remarics and Purpose 

Assignment M-II-8a 

References MATHEMATICS K)R ELSCTRICIAI^S—Martin H. Kuehn: York^ Pennsylvanias 
The Maple Press Company, McGravf-Hiil Book Company, Inc.5 Third Edition: 
1958c 

Assignment: 1, Read chapters 5^ ?ind 7 in the reference*, 

2. Work problems 1, 3^ and 5 of article 38 on page 39. 

3. Work problems 9, 13, 17, and 20 of article 38 on page 40, 

4. Work problems 32, 34, and 38 of article 38 on page 42. 

5. 'iTork problems 1, 3, 5, and 9 oJ article 39 on page 43» 

6c nor^ problems 1, 2, 4, 6, 15, 16, 19= and 21 of art-icle 40 on 
page 44. 

7. 17ork probleas 28, 34, 35, 3^9 42, 48, and 52 of ai-ticle 40 on 
page 45. 

8. Work probloLis 4, 8, 14, 18, and 25 of article 41 on pages 46 
and 47o 

9. Work problems 2, 4> 6, and 12 of article 42 on page 48. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL- TECHNICAL MTHEIiATICS-II 

SUBJECT: Applied Algebra Assignment M-II-8a-I^age 2 

10. Work problems 3> 6, 10, and 15 of article 43 on.page 49* 

11. Work problems 2, 4, 8, 12, 16, and 18 of article 44 on page 51« 

TECHINIICAL TERIVIS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MTHEMTICS-II 

SUBJECT: Algebra—Fundamental Operations 

Remarks and Purpose 

Assignment M~II-9 

Reference: ALGEBRA IN EASY STEPS with Modern Units—Edwin I. Stein^ Princeton, 
New Jersey: D, Van Nostrand Company, Inc.: 1961 

Assignment: 1, Read the Introduction to Unit 6 on page 74 in the reference. 

2. Read and Study page 75• 

3» Work the even numbered problems in the Diagnostic Test on page 76. 

4. Work problems 1 through 6 in the Related Practice Examples on 
page 76. 

5* Work problems 13, 15, and 20 in the Related Practice Examples 
on pages 77 and 7S. 

6. Work problems 1 and 2 under Applications on page 7S. 

TECHNICAL TERMS SAFETY 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL mTHEMTICS-II 

SUBJECT: Algebra—Fundamental Operations 

Remarks and Purpose 

Assignment M-II~10 

Reference; ALGEBRA IN EASY STEPS with Modern Units—Edwin I» Stein^ Rrincetonp 
New Jersey: D* ?an Nostrand Company^ Inc»: 1961, 

Assignment; lo Read and Study the examples at the top of page 79 in the reference. 

2» Work the odd numbered problems in the Diagnostic Test on page 76• 

3. Work problems 2, 6, and 10 on page SO* 

4« Work all the problems in SET 12a, 12b, and 14 on page 81o 

5o Work problems 1 and 3 under Applications on page 81o 

TECHNICAL imm SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MTHB'IATICS-II 

SUBJECT: Algebra—Fundamental Operations 

Remarks and Purpose^^ ___^ 

Assignment M»-II~11 

Reference: ALGEBRA IN EASY STEPS with I/Iodern Units—Edwin lo Stein^ Princeton^ 
New Jersey: Do Van Nostrand Company^ Inc» s I96I0 

Assignment: 1« Read and study the top of page 82 in the reference, 

2. V/ork problems 6, 11, 12, and 16 in the Diagnostic Test on page B2t 

3o Work problcius 1, 4> 6, 10 and 13 on page 83« 

4o Work all the problems of SET 15 and 16 on page 84o 

5o Vfork problems 1 and 2 under Applications on page 84o 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INS1r?UCTI0N 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNIC/iL IvIATHEf'.iATICS~II 

SUBJECTS Algebra-"-Fundamental Operations 

Remarks and Purpose 

Assignment M-'II-12 

References ALGEBRA IN EASY STEPS with Modern Units—Ed?/in I . S^eini Princeton^ 
New Jersey: D̂  Van Nostrand Company^ I n c . : 1961, 

Assignment? ! • Read and study the top of page S^ i n the reference, 

2o Work problems 3^ 5> 7$ and B in the Diagnostic Test on page S5« 

3o Work problems 3^ 7» and 9 on page 86» 

4» Vfork a l l problems in SET 11 on page 87. 

5« V/ork problems 1 and 2 under Applications on page 87• 

TECHNIC/X TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATF COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-II 

SUBJECT: Algebra—^Fundamental Operations 

Remarks and Purpose 

Assignment M-II-13 

Reference: ALOBRA IN EASI STEPS with Modem Units—Edwin I. Stein; Princeton, 
New Jersey: D, Van Nostrand Company, Inc.: 1961, 

Assignment: 1. Read and study the top of page 88,in the reference. 

2. Vlork problems 1, 7^ and 15 in the Diagnostic Test on page BB» 

3. Vfork the problems in SET 3, 7, 12 and 17 on page 89. 

4. Read and study Inclosin^ Terms within Parentheses on page 90. 

5. Work all the problems in SET 2, 4, and 9 on page 91. 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTiyiOrr OF P l ^ C I I^TRUCTION 
VOCATIONAL EDUCATION DIV1S1C»4 
T R A I ^ AND INDUbTHIAl. SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

EIEGTRICIANS VOCATIONM. SCHOOL 

IlaDUSTRIAL TKJKNICM. MATHSiATICS-II 

SUBJECT: Algebra—Fundaaenbal Operations 

Remains and Purpose 

Assignment M-H-lt. 

Reference: ALGiSRA IN EASY STEPS i^ith Ibdem Units—Ed^in I , S te in ; Princeton 
^ew Jersey: B. Van Nostrand Oasnpsajy Inc»: 1961. 

Assigniaent: 1 . Riead and study Monoinial by a Monoiaial on page 92 i n the reference* 

2 . Work probl^ns 1 , 7, 3.3 and 18 i n t he Diagnostic Test on page 92. 

3 . Work problems 1^ 4 , B and Ik on page 93 • 

U* ^ r k problems 3 and 5 under Applicat ions^! on page 94* 

5 . Work problems 2 anc 3 under Applications'-II on page 94. 

TECHNICAL TSIMS SAFETY 
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INDIANA DEPARTKENT OF PUBUC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELSCTHICIMS VOCATIONAL SCHOOL 

EIDUSTRIAL TECKaCAL MATHEMATICS-II 

SUBJECT: Algebra-riinda:iental Operations 

Henarics and Purcose 

Assignment M-II-I5 

Reference: AKSSRA 321 3ASY STEPS v/ith Modem Units—Edwin lo Stein; Princeton, 
l^evr Jersey: D, Van Nostrand Compai^, I n c . : I96I0 

AssigmiiSnt: ! • Head aini study PoXynoiaial by a Monomial on page 95 of the reference, 

2 . Woi4c |3»obleins 6 , 10 and 16 in the Diagnostic Test on page 95• 

3 . Work a l l the problems i n SET 1 and 6 on page 95. 

4 . Tfork a n the problems i n SET 11 and 18 on page 96. 

5 . Sead aid s t u d j PolTnomial by a PoXynomial on page 97» 

6 . Work proble£3s 1 , 3, 59 2 1 , and 23 i n the Diagnostic Test on 
page 97. 

7 . Work problems 1 , 4^ and 10 i n the Related Pract ice Examples on 
page 98 . 

8 . Work t h e problems i n SET 24 c page 99 

TEX̂ miECAL SAEETT 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

EIoSCTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMTICS~II 

SUBJECT! Algebra—Fundamental Operations 

Remarks and ̂ '̂ rpose 

Assi.gnment M-II-16 

Reference: ALGEBRA IN EASY STEPS with Modern Units--Ed.^in I» Steinj Rp.inceton, 
New Jersey: Do Van Wostrand Company, InCoS 196l<, 

Assignment: lo Read and study Removal by Multiplication on page 100 in the 
referenceo 

2o Work all problems in the Diagnostic Test on page 100, 

3P V/ork all problems in SET 4 and 12 on page lOlo 

4o Read and study A Monomial by a Monomial on page 102© 

5o Work problems 1, 6, 12, and 20 in the Diagnostic Test on page 102« 

6o Work problems 1, 3, 9, and 13 on page 103* 

7. Work all problems in SET 20 on page 104o 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

l^STRUCTIO^lAL WATs?JIAi3 :_*3DR^TO:5Y 
n\!DJAT»iA ST-S>TH C O L L S ^ 

T g R R E -r-AbTH. IWDIAKA 

ELECTRIGIMS YOCAnOKAL- SCEOOl 

IÎ 'DUSTEIAL TECm.'ICAL 1 :4T?2;L:4TICS-II 

SUBJECT? Applied Algebra 

Remarks and Purpose 

fi^=- '^er. IL-U-C^a 

References MATHEM.;TICS FOR ELECTRICIAI^'S-Mart-in Ho Kushn: iDrk. Perjisj-lTsnisi 
The Maple Press Company, McGraw-Hill Book Compan?^ Inr.,^ YD±r-z 2.di~2r 
19580 

Assignments lo Read pages ^2 through 60 52i t h e reference, 

2o ITork problems 1 , 2 , 4^ 6, and 8 of a r t i c l e 44 ori page 52, 

3o y/ork problems I 6 , 18^ 20^ and 22 of a r t i c l e 44 en page 53^ 

4o V/ork problems 1^ 3^ 5s ?» and lu of ar-ticle 46 en page $i.» 

5o Work problems 1̂ , 5> 10., 155 18, 26, and 34 of a r i i r l e 4"̂  on page 

6c Work problems 1 and 4 of a r t i c l e 50 on page 58^ 

?• Vfork problems 8, 10̂ , 13„ 15 and IS cf article 50 on page 5 % 

80 V/crk problems 22<, 24- 28^ and 30 of article 50 on p a ^ cC, 

TECHiaCAL TERMS SAFETY 
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•3?5SSE AiSO SHDtJSIFaiAJ!. SSeVtCE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

SISIIiaiGIASS WZ^SLQML SIEQOL 

ISnuSEHIM. TSCESICiLL MlESBaTICS-II 

^ r ^jT^zTra.—Fxidsjientsl Operations 

:2£r!£S £131 irsrpcse 

AssignEsnt M-II-1? 

S s f s ^ z c s : T̂fSfKTR̂  I S 'S&^ SISFS isxth 2£2<iem Units—Sdwin I . Steinj Princeton, 
S"^ J s r s ^ - : ll» ^sn jSbstrand Coii^/anj-, I n c . ; 1961. 

Is~^5TTgg&2 1 , Bead ami sta:^^ A polgTTnrrTgT b j a Mjiaarr-igl on page 105 i n t h e 
reiS?sics« 

2 . ¥03^ pzoblsns 1 , 3 , 5^ S, H , 12 , and 15 i n the Diagnostic Test 

on p a ^ 3L<05« 

3« lbr& proMsss 1 aiai 3 i h Belated Prac t i ce "Ryantples on p ^ e 105. 

4 . Ici^c problsns 4 , 6 , 10 , and 14 on. P ^ e 106. 

5 . S e s i and sfeo^ JL Pbl^nanTJal b ^ a Boljnofni^l on page 107. 

6 . ¥(03± par^biLsns 2 , 6 , 10 , and I S i n t h e BT-f^nstic Test on page lOS. 

? . lks!^£. aXL tfee problsas i n ^ g 1 and SET 5 on page 108. 

S . 1fei± a l l t h e paroMsus i n SSf 12 and ^ l 20 on page 109» 

21IB5iIClI= "SiSS SAFsn 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMAHCS-II 

SUBJECT: Algebra—Fundanental Operations 

Remarks and Purpose 

Assignment M-II-lS 

Reference: ALCSBRA IN EASY STEPS with Modern Units—Edv/in I . Stein; Princeton^ 
Nei? Jersey: D. Van Nostrand Company, I n c . ; 1961. 

Assignsents 1 , Work a l l the problems on page HO in the reference. 

TSJHNICAL TES^ SAJ^Y 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATE^'IALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEMATICS-II 

SUBJECTS Algebra—Equations and Word Problems 

Remarks and Purpose 

Assignment M-"II"19 

References ALGEBRA IN EASY STEPS with Modern Units—Edwin I. Sî einj Princeton^ 
New Jerseys Do Van Nostrand Company^ Inc«| I96I0 

Assignments lo Read and study pages 111^ 112, and 113 in the referenceo 

2o Work all the problems in SET 1^ 2, and 10 in Review on page 113< 

3o V/ork problems 1 through B in the Diagnostic Test on page 113o 

4e V/ork all the problems in SET 1^ 3^ and S in Related Practice 
Examples on page 113o 

5« Work all the problems in SET 12^ 17^ and 22 on page 114 o 

60 Read and study page 115, 

7o Work problems 1 and 7 in Type 1 on page 116. 

80 Work problems 1., 5^ and 6 in Type 3 on page 117 o 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHSMATICS-II 

SUBJECT i Algebr-a~--Equations and "ford Problems 

Remarks and Purpose 

Assignment M-II-'20 

References ALGEBRA IN EASY STEPS with Modevn Units—Edwin lo Steins Princeton^ 
Neiv Jerseys Do Van Nostrand Coiapany^ ID.CCI I96I0 

AssigTiiaents 1« Read and study Changing Statements Into .uquations on page 118 in 

the referenceo 

2o Work problems A^, E^ D^ and F in Practice Problems on page 118* 

3o Read and Study page 119» 

4<> Vfork problejns a^ b^ and d on page 120o 

5o Read and Study Age Problems on page 121« 

60 Work all the problems in Practice Problems on page 121» 

7o Read and Study Coin and Mixture Problems, on page 122 • 

80 Vfork the problems under B on page 123 o 

TECHNICAL TSRKS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHEIvlATICS-II 

SUBJECT? Algebra--Equations and Vford Problems 

Remarks and Purpose 

Assignment M-II-21 

Reference: ALGEBRA IN EASY STEPS with Modern Units—Edwin I. Stein| Princeton^ 
New Jersey: D* Van Nostrand Company, InCo| 1961, 

Assignment: lo Read and study Motion Problems on page 124 in the reference* 

2. Work problems A. and B, on pages 124 and 125. 

3o Work all the problems on page 126» 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATflEMATICS-II 

SUBJECT: Applied Algebra 

Remarks and Purpose 

Assignment M-II-Sla 

References MATHEMATICS FOR ELECTRICIANS—Martin Ho Kuehnj York^ Pennsylvania? 
The Maple Press Company^ McGraw-Hill Book Company,, InCo^ Third Editions 
19580 

Assignments lo Rea^ pages 61 through 69 in the reference. 

2o Work problems 34> 36^ 33, and 40 of article 52 on page 64*. 

3. Work problems 42^ 44^ 45:» and 4B of article 52 (^n page 65« 

4o Work problems 49 and 50 of article 52 on page 66* 

5o Work problems 51 and 57 of article 52 on page 67» 

6, Work problem 60 of article 52 on page 680 

7o Work problem 67 of article 52 on page 69» 

TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIAI'IS VOCATIONAL SCHOOL 

INDUSTRIAL TECI-fluCAL MTHEMTICS~II 

SUBJECTS Algebra—Special -^r-oducts and Factoring 

Remarks and Purpose _̂ 

Ass.ignment L1->II~22 

Re.ferencf-.; ALGEBRA IN EASY STEPS with liodern Units--Edwin lo Steinj; Pririceton., 
New Jersey'- D̂  Van Nostrand Company^ Inc^g I96I0 

Asslgijuents 1* Read and study Factoring Pol3mom.lals Having a Coirmon Monoirdal 

Factor o.n page 128 in the reference,, 

2o VJork all the problems i n the Diagnostic Test on page 123o 

3o Work the problems in ^ 5^ 7^ and 9 on page 129o 

4o Read and study Squaring a Monomial on page 130o 

5o Y/ork a l l problems .in the Diagnostic Test on page 130« 

6, Read and study Square Root of a Monomial on page 130o 

7o Ffork the problems in the Diagnostic Test on page 131» 

Bo ?fo.rk the problems m SET 2c, 6^ and B on page I3I0 

TECHNICAL TERI.S SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRICIANS VOCATIOHAL SCHOOL 

INDUSTRIAL TS3HNICAL MTHSCATICS-II 

SUBJECT: Algebra—Special Products and Factoring 

Remarks and Purpose 

Assignment 1̂ 11-23 

Reference: ALOIBRA IN EASY STEPS with Modern Units-Edwin I. Stein; Princeton, 
New Jersey: D» Van Nostrand Company, Inc.: 1961. 

Assignment: 1. Read and study Product of th^ finm and Difffiyfincg of t.he Same Two 

Terms on page 131 in the reference. • 

2. Work the problems in the Diagnostic Test on page 132. 

3. Work the problems in SET 1. 2, 3, and 4 on page 132. 

4. Read and study Factoring—Difference of Two Squares on page 133. 

5. Work the problons in the Diagnostic Test on page 133. 

6. ?vork the problems in SET 1. 3, 6, and 10 on page 133. 

7. Read and study The Square of a Binomial on page 134. 

8. Vfork the problems in the Diagnostic Test on page 134. 

9. Work ̂  6, S, 10, and 14 on page 135. 

10. Read and study Factoring—Perfect Trinomial Squares on page 135. 

11. Work the problems in the Diagnostic Test on page 136. 

12. Work the problems in SET 1, 7, and 10 on page I36. . 
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IKOIANA DEPARTMENT O F P I S U C INSTRUCTION 
VOCATKMJAl. EDUCATION DIVISICM 
TRADE >WO INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LA^>RATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

EIH^iSICIAIlS VOCATIGNAL SCHOOL 

EffiUSIRIM-. TECHNICAL MAIHEMTICS-n 

SUBJECT: Algebra—Stoecial Products and Factoring Assignment ^ I I -23 -Page 2 

1 3 . Read and Study Fjoduct of Trio Binogjals Having a Comrtion Term on 
page 137. 

14 . Work the probless i n t h e Diagnostic Test on page 137. 

1 5 . Work the problezss i n SET 1^ 2 , 3 , and 4 on page 33S. 

TECmaCAL TSHIS SAFETY 
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INDIANA {APARTMENT OF P t ^ U C INSTRUCTION 
VOCATICM/U. EDUCATION DIVISION 
TRADE AND INDUSTfUAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

EIECTRIGIMS VCCATIORAL SCHOOL 

E.lDI^'miAL TECHMICAL MATKEMATICS-II 

SUBJECT: Algebra—Stpecial Products and Factoring 

Reiiiarks and Punx)se 

Assignment M--II-24 

References AIOKBHA HI K4SI STEPS ¥iith 2£odern Units—Edwin lo Steinj Princeton^ 
^ew Jersey: D. Van Nostrand Compan;^^ Inc.: I96I. 

Assigsiseirii: !• Read and study Factoring—^Factors Are Binoinials Having a Goiamon 

Tei^ on page I38 in the reference, 

2. Work the probless in ̂ ^ 1, 3, and 7 on page 139. 

3. Bead and study General Types—Special Products on page 140« 

4. Work the problems in the Diagnostic Test on page 140» 

5. Work the probleos in SET 1, 3^ 4, and 10 on page I40. 

6. Read aiKi stuqy General T!ype—Factoring on page 141» 

?• Work the problems in the Diagnostic Test on page 141. 

80 Work the probless in SET 3^ 4, 6̂  and B on page 141» 
% Head and rti.ij Factoring—Prime Factors and Miscellaneous T^pes 

on page 142. 

10» Work the probless in the Diagnostic Test on page 142. 

H e Work the problems in SET 1, 2, and 7 on page 142. 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHI\IICAL MATHEMATICS~II 

SUBJECTS Algebra—Special Products and Factoring Assignment lt-II~24°"Page 2 

12o Study and practice the examples on page 143. 

TECHNICAL TERMS SAFETI 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

I»«T1?UCTilOiaM_ !»IIATc3?JAa-S a_*3DRATOKV 
INDIANA STATS CCSULS^. 

l E R S ^ H A U J E : , SNISASaA 

ELECTRICIAMS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL mTHS£ATICS-.II 

SUBJECT: Applied Algebra 

Remarks and Purpose 

^sigsnei^ l l ~ I I - ^ a 

Reference: MATHEMATICS FOR ELECTRICIANS—Martin H. Kuehn; York, Peim^liTsnias 
The Maple Press Cou^iany, McGraw-Hill Book Gcaijjansr, I n c . ; tHaJbPd Eclit3©3i: 
195S. 

Assignment: 1 . Work the problems 1 through 20 on page 9S i n t h e reference, 

2» Work t h e problems 1 through 12 on page 9?» 

3 . Work t h e problems 1 througji 13 on page 9B. 

TECHNICAL TERMS SAFETY 
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{NSTRUCriONAL- V A T E ^ ' A . S L.A5CRATORY 
I \ 2 t i N A STATE CDU_EGE 

-E -=?£ - V _ T E . : \DrANA 

^Ee^miSI&SS iraCATICMM* SCHOOL 

MMISIHEM.- lIEgFmiClL MATFtSCiTICS-II 

3IBiS?f: ^Icg^CT-g-—Sce^lai EKKfccfcs S2d Factoring Assignment M-II-25 

S ^Q FtJETiDCSS 

rsrsD^es ^TiSin;^! M S^SI ^EPS idtb: Madsm IMts—SdidJi I . S te in ; Princeton, 
iSes" JegiSgg's ©• ¥SEL Bbstrsna SoflipaBy, I n c . : 1961. 

i^znisife: ! • l ^ r k s U . t i t s probiens on pags I44« 

t4-;,"--|HBgZT„1F;i^fS s&Fsn: 



INDIANA DEPARTNSST OF PUB'_iC INSTRL>CTION 
^AX:AT10NAL EDUCATION DIVISION 
TR-ADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

EIECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHKICM. MATHEMATICS-n 

SUBJECT: Algebra—Fractions 

Reoarks and Purpose 

Assignment M-II-26 

Reference: ALGEBRA IN EASI STEPS v/ith l&dern Units—Edwin I. Steinj Princeton, 
New Jersey: D. Van Nostrand Company, Inc.: 1961. 

Assignment: 1. Read and study the Introduction To Unit Nine on page 145 in the 

reference. 

2. Work pixjblems 1 through 7 on page 145* 

3. Read and study Reduction of Fractions on page 146. 

4. Work the first 15 problems in the Diagnostic Test on page 147» 
5. Work the first 10 problems in the Related Practice Sxamples on 

page 147. 

6. Read and study Multiplication of Fractions on page 148. 

7. Work the problems in the Diagpostic Test on page 149• 

8. Read and study Division of Fractions on page 150. 

9. Work the pioblems in the Diagnostic Test on page 151. 

10. Work the problems in SET 1 on page 151. 

TBCfSaCAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

EI£CTRICIAi:S VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MATHELIATICS-II 

SUBJECT; Algebra—Fractions 

Remarks and Purpose 

Assignment M-II-27 

References AL(2;BRA IN EASY STEPS with Modern Units—Edwin I<, Steinj Princeton^ 
New Jersey? Do Van Nostrand Company^ InCo: I96I0 

Assignment: lo Read and study Addition and Subtraction-—Like Denominators on 

page 152 in the reference» 

2o Vfork the problems in the Diagnostic Test A on page 153<» 

3o Yiov'i: the problems in the Diagnostic Test B on page 154* 

4o Work the problems in Related Practice Examples on pages 155 and 156* 
5o Read and study Addition and Subtraction—Monomial Denominators 

on pages 156 and 157» 

6, 7/ork the problems in SET 1;, 2, 3, and 4 on page 15 7 o 

7o Work the problems in the Diagnostic Test on page 15^. 

TECHI'JICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCHOOL 

INDUSTRIAL TECHNICAL MTHEMATICS-II 

SUBJECTi Applied Algebra 

Remarks and Purpose 

Assignment M-II-27a 

Reference: MATHEMATICS FOR ELECTRICIANS—Martin Ho Kuehni lork^ Pennsylvania? 
The Maple Press Company^ McGraw-Hill Book Company;, Inc.| Third Editions 
1958. 

Assignment: lo Work the problems 9 through 25 on page 53 in the reference, 

2o Vfork the problems 5 through 12 on page 54« 

3» V/ork the problems 5 through 9 on page 59o 

4o V/ork the problems 51 through 57 on page 67o 

TECHNICAL TERMS SAFETY 
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U.S. DFPARIHENI OF HEAtlH. EDUCA1I0N & WELFARE 
OFFICE OF EOUCAIION 

! I 

I l i lS DOCUMEHI HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESURIIV REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

BASIC MATHEMATICS 

for 

ELECTRONICS t 

(Revised - STiimaer 1963) 

Electronics Vocational School 

Bloomington> Indiana 

State of Indiana 
Division of Vocational Education 

Trade-Industrial-Technical Education Branch 

Instructional Materials Laboratory 
Trade and Industrial Education 

Ijidiana State College 
Terre Haute, Indiana 
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980 Kinnear Road 
Columbus, Ohio 1̂ 3212 

Vocational Instructional 
mmi (Person) Thomas E. Eachus (Agency) Materials Laboratory 
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RE: (Author, T i t l e , Publisher, Date) Basic Mathematics for Electronics -

1963 

SupplementaiTr Information on Instructional Material 
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^ e n information i s included in the publication* See reverse side for further 
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m3BCTI(SS 10 THE IKSISaGTOR 

This course was developed around the concept and philosophy of using individual 

assignment sheets. If these sheets are used correctly, each stiaient will be allowed 

to progress at his own rate. 1!he abilities of all will be developed to l^eir fullest 

extent. 

Ihe instructor only, shoiild use this book. The loose individual assigz&ent 

sheets are used by "Uie students, fhe following method of operation has proven satis­

factory: 

Each student should have t>K> folders in the file; one for the "completed" worky 

the other for Ute ^laeompLete" work. The assigsaent sheets shsuld be filed in 

coi^ecutiTe order in another drawer. The instructor should lay out i^e student folders 

before class time. Ihis prevents congestion and a bottleneck around the file cabinet 

at the beginning and ending of class. When the student completes an assigzaaent sheets 

he turns this into the izsstructor, then secures the nezt sheet. 

Tests are indexed periodically. These maj be used to identify the mathe-

oatieal ability of each student. This makes it possible to start the students at 

the proper level in the course. 'Qie tests may also be used in the traditional mazsser. 

If tiie course is used as it should be> the instructor will be fj*eed of maziy 

reutise activities and will be able to devote his time almost entirely to individual 

instruction. 

It must be Isept in mind t^at the assigmaent sheets are only a teaching aid or 

device. Therefore, instruction is still necessary. 

in accurate record of each student's progress should be kept by the instructor. 
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FBEPACE 

TOCATIQSAL mSCTBmiC TECHNICIAN TRAINING 

H]NDJ&!ENTALS OF EISCTBC^UCS BASIC ELECTRONIC MATHH!ATICS 

Basic Electronic Hatheaatics is designed to develop skill and knowledge in the 

use of fundamental aatheaiatical skills for the solving of basic electronic problems. 

The course is cossposed of 36 class loeetings of two hours each. A great deal of time 

idll be spent on practice ard drill* There wfill be such a large amouQt of electronic 

-Qieoiry that the stiident most use in more advanced courses that the math skills must 

be his oun. by the time he reaches that le-vel. Self-discipline will be the key to 

success in reaching the development of these necessary skills> thereby fiirthering 

the students* knowledge in the field of electronics* 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 3'ERHE MMflH, ffWDO^CNA 

!EEACHEBS OUTLBIE 

VOCATIONAL ELSCTatHJIC TBCHNICIAH TEAIUBG 

FUNDAMENTALS OF ELECTRONICS B̂ SIC MSSmMM^ mssssMis^ 

Lesson 1 
Introduction to Slectronics 

Reference? 

lo Singer, Bertrand B,> Basic Mathematics for Electricil^^ Bacilo asd ^algfisiisi^ 
HcG^av-Hin Book Compan7« 

I« Discussion Topics: 

A* Ah element i s the fund^amental material ishose properties 3z^ defiisailslie 1^ 
chemistry and are not divisible by chemistry or ordi-nary 5iei3s>ds, 
Ssampler copper, lead, gold, etc* 

B. The atom i s the smallest portion of an element that s t i l l Isas a l l of tlse 
properties of the element, 

1« AH matter i s electrical in nature* 
2* The atom can be broken, but the jdeces have none of tSie elemesstal ^eoptrHi^ 

3* I^rts of the atom: protons, ^ectrons, and neutrons 

C. Structure of the atom 

1« The nucleus contains the protons (̂ f) and i^utrons (i^lther chss^e)* 

2» The nuDber of planetary electrons in the orbit i^ egasGL to t ^ wm^xsr 
of protons in the nucleus* Illustration H &. B^m 

D* F^e electrons 

1* SLectrons that are in the orbit farthest from the nacXeos are I I K ^ S H ^ 
bound, and are called free electrons* 

2* Demonstrate static electricity* 

£• Electron flow 

1* A flow of electrons occurs to do work* Use analogy of imt/ssr sssd ss?^ Mast* 

F. Voltage or pressure 

1* Waterhead analogy: ¥ater produced 9431 lbs» of pr^^ssre per foot of l^ad, 
2* Electr(»Dotive potential of metals: cari>on and sine (I*5 mLts); I'̂ ii. 

sulphur (2*1 -volts); nickel and iron (1.2 -volts) 

6. Coulomb, quantity of electricity 6,28 x eleetrcms 

H* current 

-1-
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INSTRtKmONAL MATEI^AUS LABORATORV 

INDIANA STATH CXXJLJEC^ 
TERRE HAUTE. INDIANA 

WOMimML m r̂gTFlgMIg 'MIHBiiaiM TRAINING 

JSSmSMS'JiS IF" MMSYMMMS BiSIC SLSC1S0HIC MATHEMATICS 

LesssEi 1 C03ii«t. ) 
'Esttradnst^sm. to ELectrosics 

1* 

a. 
3x 

l^iML T«2^ cazE oe cioias TscltlL mstSmi of eLectrons, The s i % ^ of flow i s 
alisesfe &sml to tZie sp^ai of i i ^ i t , (ifetioii of electrons hy Interchasge 
of f r ^ slsefer^s^) (W^ snslogs" of b i l i a rd ba l l s , ) 

Qj:S-i^sSh.t flsar s s 2n2lo@3i^ to Tiater floir 

GskirrteSEfe flasr of one anpere ss defined i n cooloisbs 

1« Q^uimistags aod mm. ^^nSs&tsrss tJie diff^^nc^s i n nobi l i ty and qoal i l^ of 
Sree elestKHs 

2. '̂iifanal for dgsss^ the esrlgfF' of olm^ Charge Symon CSasia 1737-1354 

3 . Isi-̂ &raicvrigmal S&asdasdi a fflrTTinm of Eg of tiniform cross section i s 106*3 
ens. Ismg aM 14«45 ^ssis in, ii€i^£t, 

4* ISiasE a. " s ^ t a ^ c^ 1 m l t causes a current flow of 1 asip^ tjie c i reni t coo-

5. i&e r'^dsfeisse off 1,000 f t . of no. 10 copper id re i s 1 ohsu 

J". "S^^^s^ssssi&s asi^ cIrcedLtSj desDsiSttra^ion and lecture 

3^ ®KEi|iiSEfe r^jsiiredr IIC -ml^agter (1 to 10 Tolts Ifeston 901 or e<^Talent) 
6 TaH^ 1 aa^ ssinrce (g^t^ec^ or ^ ip imLsi t ) ; BC ssasster (1 to 3 aams); 
resists Ĉ  oliis^ 10 iiea^s^ 

2 . HaasEg t&e amnetsr im t&e c i rca i s 

3 . Elasisg t&e -csaltaigter im tiie d r c o i t i ^^ source or the load point 

4 . BsssisrfeSgm of equE^msjitr oiaaneteri e lec t r i ca l c i rcui t ; open d r c o i t 

5 . Btsss 
a . BsTpcse of f^ise aad ciiHi]Sftnistion of fose 
1 ^ ^nggfe CXrC3Si.'& aeimcfrfcrggrgg 

^ B e l ^ ^ S ^ ^ for motor starMsg purposes 

4r %:^oils; bslsTg t o aLteaiLnm ^ prrpfls {page 10 of Singer) 

TiT^ ^BUBiBgs: (oiLTiL'̂ aiiiL) Jss7?T̂ nnLtaiL.£ ^ s d cMpter 1, pages 1-12 i n r e f e r e n t 1« 

H ; Jsia!!asd Jsst^sQ^iit: B^d p a ^ ^ 13-1? to Bi l t ip l ieat ion of f^ractions. Ibrk the 
'SPS^Hsss €^ p a ^ ^ 135 15 and Xl* ii£ ref€r^£ce 1« 

-3-



i ^ i ^ a i " - , ^ -

INDIANA DEPARTMENT O F PUBUC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL ^ R V I C E 

IHSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OSTUM 

VOCATIONAL ELBCT80NIC 1ECHNICIAN IRAIKING 

FDHDiiMESTALS OF ELECIHONKB BASIC ELBCTBONIC MATHEMATICS 

Lesson 1 (Con»t,) 
liitroduction to Electronics 

1« Useful work can be done with motion of electrons. The speed of flow is 
alsost equal to the speed of light, (Motion of electrons by interchange 
of ftee electrons) (Use analogy of biliard balls, ) 

2, Corrent flow as analogons to water flow 

3« Corr^it flow of one an^re as defined in cooloaibs 

I. Besistance 

1« Condactors and non conductors^ the differences in mobility and quality of 
free electrons 

2. Symbol for ohms> the origin of obn^ George Siison C%BII> 17^*1354 

3* Ihteraational Standard; a colamn of Hg of unifoxm cross section is 106*3 
oiu long and 14*45 grams in wei^t* 

4* When a voltage of 1 volt causes a current flow of 1 amp, the circuit con­
tains 1 olm of resistance. 

5. The resistance of 1,000 ft* of IK)* 10 copper wire is 1 ohn. 

6* Oerlces that make use of resistance 

J* Msasureanents and circuits, desnonstration and lecture 

1* Eqoipaent reqairedr DC voltmeter (1 to 10 volts Weston 901 or equivalent) 
6 volt 1 amp soxirce (battery or equivalent); DC ai&aeter (1 to 3 anqps); 
resistor (6 oims, 10 watts) 

2* ELacing the ammeter in the circuit 

3* Placing the voltmeter in 1 ^ circuit| the source or the load point 

4. Description of equipment? ofanaeter; electrical circuit; open circuit 

5. Ftises 
a. Î crpose of fuse aiKi construction of fuse 
b* Short circuit conditions 
e* Delayed fuses for motor starting purposes 

6. SsEbols; bring to attention of pupils (page 10 of Singer) 

XL Discussion of FreTious Assi^ment 

TTT, Bxsswoik. (current) Assigrsient; Bead chapter 1, pages L-12 in inference 1* 

IT* Mvaneed Assigmient; Bead pages 13-17 to Ifoltiplication of Fl*aetions* ^rk the 
problems on pages 13, 15 and 17 in reference 1* 

- 2 -
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INDIANA DEPARTMENT OH PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STA1E COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 1 
Introduction to Electronics 

Reference? 

1. Singer, Bertrand, B., Basic Mathematics for Kleetricityj Radio and Television, 
McGraw-Hill Book Company. 

Introduction: 

Bi this lesson we will introduce some basic electrical quantities. The purpose 
of introducing these new terms at this point is so that we may use electrical 
problems in the furthei studj? of mathematics. 

New Terms; 

1. Element 
2. Atom 
3. EOLectrons 
4. Voltage 
5. Current 
6. Resistance 
7. Series 
d, I ^ a l l e l 

Assignment; Use reference listed above. 

1. Write definitions in your own words for the above terms. 

2. Read chapter 1, pages 1-12. 

Advanced Assignment; Work as much of this assignment as you can before the next meeting. | 

1, Read chapter 2, pages 13-17 to Multiplication of Fractions. 

2. Work the problems on pages 13, 15 and 17. 

-3-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAININa 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATH01ATICS 

Lesson 2 
Simple Electrical Circiiits—Application of Fractions 

Reference: 

1. Singei, Bertrand B,9 Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book 'Tcmpany, 

I. Discussion Topics: 

A, I^ts of fractions 

1, Nimierator 6 ̂vincTalimi 
Denominator 27 

2. The fraction denotes division* The denominator denotes how many equal 
parts the iidiole has been divided into (or the denomination of the parts}* 
The numerator denotes how many parts of the given denomination are being 
considered. This is the real meaning of the fraction* 

B* Reducing fractions 

1* Rule—Divide the numerator and denominaitor by the same number until di­
vision is no longer possible* A fraction is reducible as long as both 
numerator and denominator can each be divided by the same number with 
quotients resulting in integers* 

C. Rroper and iqxroper fractions 

1. A fraction is defined as improper when the numerator is larger than the 
denominator* A fraction is proper when the inverse is true* 

D. Iteed number 

1* A mixed number is a nxmber composed of an integer and a proper fraction* 

£• Changing mixed numbers to improper fractions 

1* Role and explanation of rule 

F. Changing improper fractions to mixed nunabers 

1* Role and explanation of rule 

II* Discussion of Previous Assignment 

m . Homework (current) Assignment: Read chapter 2, pages 13-17 to Multiplication of̂  
Fractions* Work the problems on pages 13> 15 and 17 in reference 1^ 

I7« Advanced i>ssignment: Read pages 17-20 to Ĉ mr's Law* Work the problems on pages 
17* 18 and 19 in reference 1* 

-4-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIQJMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHS4ATICS 

Lesson 2 
Simple Electrical Circiaits—Applj.cation of Fraetioi^ 

Reference: 

1. Singer^ Bertrand B,* Basic Mathematics for Electricit:;;r> Ra^o aBd̂ T̂̂ ^̂  
McGraw-Hill Book Company. 

Introductions 

Lesson 2 is working with parts of numbers* fractions. The student should try to 
have a knowledge of relative size of two different fractions* BfeDXg able to change 
from a proper fraction to an improper fraction is a skiLl often found useful in 
electronics. 

New Terms; 

1, Fraction 
2, Denominator 
3# Numerator 
4» Vinculum 
5. I^per 
6. Improper 
7* Mixed nusiber 

Asslgcment; Use reference listed above. 

1, Write definitions for the above terms. 

2, Read chapter 2, pages 13-17 to Multiplication of Fractions, 

3, W>rk the jH:x)blems on pages 13> 15 and 17» 

Advanced Assignment? Work as much of this assignment as ̂ u can before the n e ^ meeting. 

1. Read pages 17-20 to Ohm's law. 

2, Work the problems on pages 17* IS and 19« 

»5-
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INDIANA DEPARTMENT OF P U B L : C INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEAGHHIS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FU!Ti;4MENTALS OF ELECTRONICS BASIC ELECTRONIC MATHMATICS 

Lesson 3 
Simple Electrical CircuitS'-^Application of Fractions 

References! 

Is Singer* Bertrand Boi> Basic Ifethematics for Electricity* Radio and Television* 
McGraw-Hill Book Company,, 

2» Hart, Walter W«* Workbook for first Course in Algebra* D» (J* Heath and Company* 
Boston. 

le Discussion Topics s 

k. Like denominator 

1, Rale—When two fractions having a common denominator are to be added* 
add the numerator and affix the common denominator, 

B# Unlike denominators 

1, Rale—When two or more fractions having unlike denominators are to be 
added* change all of the fractions to fractions having a common denomina-
tor* Then* add the numerators and affix the common denominator* 

C, The coumon denominator 

1. Role—The common denominator can be found by multiplying all of the 
denominators. This is seldom the least common denominator. 

D, Changing the fractions to the least common denominator 

1, Rule-—Choose a value to be the least common denominator. Divide the 
denominator of the fraction to be changed* into this chosen denominator* ; 
then multiply the numerator of this fraction by the quotient just obtained* J 
This is the numerator of the new fractions. Affix the chosen common denomiaa-'' 
tor, 
Escam̂ '̂ e: 3/4 + 3/6 + 2/3 Least common denominator is 12, 

(3) (3/4) = 9/12 

(2) (3/6) = 6/12 

(4) (2/3) = 8/12 

9/12 + 6/12 + 8/12 = 23/12 or 1 ll/l2 or 

^ "̂ -̂  •*' ^ = 23/12 or 1 11/12 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

Sr^STRUCTIONAL MATERIALS LABORATORV 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

UOCATIONAL SLSOTEOKIG T^HNICIM TRAINING 

FUKDAMENTALS OF ELECTRONICS BASIC SL^IRONIC MATHEMATICS 

Lesson 3 (Gon-ta) 
Simple Slectrical Oireuits-^AppliGatioa of Frastions 

E. Addition of mixed nismbs^s 

Ic Rule—Change to improper fractions having a common d^iominator and pressed 
as in the addition of fractions. 

F. Multiplication of fractions 

1. Rule—Place the product of the numerators over the product of the denomiaa-» 
tors and reduce to the lowest terms. 

2. Cancellation with the probloa 
Example: ^^^ ̂  ̂ ^^ ̂  ̂ ^̂ ^ ̂  ̂  

1 
Cancellation is reduction to lowest terms before completion of the problem, 

G. Division by a fraction 

1, Rule—To divide a number or fraction by another fraction> invert the divisor 
and multiply. 
Example? 

l/2/r"= 5/1 X 2/1 = 10 

3/2 ~ 3lt - \li zL^li^k 
1 1 

II. Discussion of ft-evious Assignment 

m . Homework (cuirent) Assignment? Read pages 17-50 to C&m's Law. Work the problea^ 
on pages 17* IS and 19 in reference 1» 

I\r. Optional Assignment? This assignment should be given only if the student or students 
need additional practice. 

Test 3* test 6 and test 7 of workbook in reference 2, 

?, Advanced Assignment? Read pages 24-27 to Changing Formulas into Hales. Work the 
problesns on pages 24 and 27 in reference le 
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INDIANA DEPARTMENT OF PU53LIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

ireTRUCTIONAL MATERIALS LAK)RATCRY 
INDIANA STATE COLLEGE 

TETORE HAUTE. INDIANA 

ASSICaMENT SHEST 

VOCATIONAL EESCffiONIC TECHNICIAN TRAINING 

rommmTM:s OF ^ZSX^TBIMIGS BASIC ELECTRONIC HATHHiATICS 

Lesson 3 
Sample Electrical Circuits—Application of Fractions 

References 

!• Singer^ Bertrand B.> Basic Mathematics for Electricity^ Radio 
JIcGraw-Hill Book Gompansr. 

aiKJ Teleyision» 

Introduction; 

Lesson 3 is to develop skill in the combined operations with fractions. ^>eeial 
care should be taken with the addition of fractions as this is used in the study 
of parallel electrical circuits. 

New Terms: 

1. Common dencaodnator 
2 . Lowest common denominator 

Assignment? Use reference listed above, 

1. Iftdte aefinitions for the above terms. 

2. Read pages 17-20 to (Sim's Law. 

3# ^ r k the problems on pages 17* 18 and 19. 

Advanced Assignment; Work as much of this assigtmient as you can before the next meeting 

1, Risad pages 24-27 to Changing Formulas into Roles. 

2. Work the problems on pages 24 and 27» 

0 
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INDIANA DEPARTMENT OF P I ^ U C ireTRUCTION 
VOCATI(»iAi. EDIKIATION OIVISON 
TRADE AND INDUSTRIAL ^[RVICE 

INSTRUCnONAl. MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TSAGHSS OimJNE 

WCATlCmL ELECTBO^C TBCHKICIAN TRA7NTN& 

FOSDilHSSTALS OF SLECIBC^(S BASIC ELBOTmSlG HATHafATICS 

Lesson 4 
Simple glectrical gircoits—mbrking idth gbmalas 

Beferenees; 

1, Singer^ Bertrand B̂ * Basic- Hatheaatics for glectrieity» Hadio and Tfelevision> 
Hb&a«i-Hill Book ^sspssjo 

2e Hart, Ualter Wo 5 IfoiM êck for First Gbiigse in AJgebra^ B̂  C» Heath and Ccss^ 
pasy, Boston. 

!• Mscussion Ibplcs: 

JL The gez^raX noaber 

1« DefiDitio£'»a g^ieral nosber i s a let ter or ^spibol sizbstitiite for a real 
mnber ^̂ d̂ se iralae i^ either knoim or Tinknoiin, 

2» H^ lise of the general maiber 

a« FbTDolas - coc^ct nâ - of e:qaression 

ba Sadless derivations possible b^ assigonent of general mssbers 

B. Algebraic esqsressions 

1* Definition—an esqsression tiiat izses signs and/or syabols to e:qaress a 
mathematical relatioi^hips 

a« SoBerieal algebraic e^qpression - signs and mabers ozOy 
S e n i l e : 8(6 -i- 2} 

b* Literal al^braic expression - signs and le t ters only 
Kample: l(R + 7) 

C Factor definition 

1« Vhen tHD or isore are smltiplied tog^ther> aiQr indiT^.daal noBberj or the 
Ijrodnct of any coiabinatlon of the nosber i s a factor of i^e idiole of Hie 
prodaet* 
Ezaaple: 2 ayz can be factored ast (a) {2^}f (2a) (j%)f 2(^rz) etc» 

Be Co-efficients 

X, Any siogle factor of an expression i s also the co-efficioit as related 
to the rest of the j^orts; thasi in the abo^e eaqsression^ 2 i s the co-effici(^nt 
of (ayz); a i s the co-efficient of 2yz; etc* 

- 9 -
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INDIANA DEPAFmyENT OF PUBUC INSTRUCTION 
VtXrATlONAL. E !XK:ATK»J EHVISSON 
TRADE AND INDISTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHEeS OQTLBIB 

YOG&nmsL mscTsmio TECHNICIAN TRAINING 

FURDiSiBn'ALS OF mscmmiGS BASIC ELECTBONIC MATHEMAHCS 

Lesson 4 (Oon't,) 
Simple Slectrical Circuits-—Working ulth Fommlas 

2. One (1) is an understood co-efficient. Th-fg will later prove useful to 
knov* 

E. Sign of operation 

X* *9 -s -ii and x still prevail, 

2. Multiplication is indicated ly (•) between ^pbols or by j^acing letters 
adjacent to each other* 

3» I]i"vision is indicated hgr vinculuni (-). A 

X L Discussion of Previous Assigi]nira[]t 

TTT, Soisewrk (current) issigmentr Bead pages 2 4 - ^ to Changing Foimolas into Rales* 
librk the proKLsBis on pages 24 and 2? in reference 1« 

IT. Optional Assign&entr This assigrment should be given only if the student or 
students need additional practice* 

Tiest S of warkbook in reference 2. 

T. Advanced issigiBent: Boad pag^ 27-30 to Job 2.6* Work the problems on page 30 
in reference 1« 

-10-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSI(W®JT SHl^T 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDMENTALS OF EtECTRC»IICS BASIC ELECTRONIC KATHEMATICS 

Lesson 4 
Simple Electrical Circ.uits-«-Wbrking with Formulas 

Reference: 

1. Singer^ Bertrand Bos Basic Mathematics for Electricity^ Radio and Televisioxa^ 
McGraw-Hill Book Company., 

This will 

Introduction; 

This is the first lesson viiere we are concerned with algebraic terms, 
be done using electrical fozraulas. 

New Terms; 

1. General ntambers 
2, Algebraic numbers 
3» Arithmetic numbers 
4. Term 
5# Factor 
6. Co-efficient 
7» Sign of operation 

Assifflment; Use reference listed above, 

1. Vfe'ite definitions for the above terms, 

2. Read pages 24-27 to Changing Formulas into Rules, 

3# Work the problems on pages 24 and 27# 

Advanced Assigianent; Work as much of this assignment as you can before the next meeting, 

1, Read pages 27-30 to Job 2,6, 

2. Work the problems on page 30, 

-11-
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INDIANA DEPART»«NT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVl^ON 
TRADE AND INOUSTRfAL SST^CE 3i&WH£ HAa l̂TS, BNDJANA 

TEACHES OTTLII3E 

VOCATIONAL ELEGISOKIC ISCHMGIAH ŜAISHEfS 

FUNDAMENTALS OF ELEGTaONICS B^IG ELS53EQSIC; S^BMSfHS 

Lesson 5 
Simple Electrical Girciaits—Worlnng iflitJi Fornn̂ l̂ as 

Refertacess 

Xr Singer* Bertrand B.* Basic Mathematics for SJectriellgrjy Bfaitf̂ p agd ^Igwisaffls^y | 
McGeraw-HiH Book Compaijy, 1 

2 . Hart> Walter W,* ^rlsa>ook for First Coraree l a H^lsra, B, G, ^sl2a s M Gaapaa^^ i 
Boston. I 

1 

I* Disc ssion Topics 1 

A. X juations—definitions 

1 General-^An equation i s a mathesaatical statement tMt os^ isasSser or oise 
quantity i s equal to another nmber or aaiather quantity 

B« Ah operation that i s performed on one side of an eguiatiisiiL ma&t he perfamBd m̂ 
tfee other side or the equalHy will no longer ezisi* 

C A iiiathematical rule can be pat into a formnla» or Tic©-;?srsa, 

Esample: Eole—The area of a rectangle i s eqoal to I t s 1^3^SE t i s s s i t s 
iddth. Fwsnnla or equation A= (L) 0 0 ^ssir W& csmsrse;, 
fonaula to rule, 

D. A3dî QS 

1. Addition; Equals added to equals are eqoal. 
Example: 3 + 4 = 7 

(3+4)+8 = 7 + S 
15 = 15 

2. Subtraction; Equals subtracted from equals are ê aaX. 
Examplet 83 - 2 = 81 

(83 - 2) - 8 = 81 - 8 
73 = 73 

3. Maltiplicationr Equals multiplied by ©guals are egoal. 
Example: 8 x 4 = 32 

(8 X 4) X 10 = 32 X ID 
320 = 320 

4. Division: Equals divided by equals ape equal* 
Example: 6 ?• 2 = 3 

(6 r 2) ̂ 3 = 3^-3 
1 = 1 
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OGXAHA STATE COH.E<^ 
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cKm«iss 

wGs^^mML MS^Essmri TSSHN r€yrA?r isAisiMr 

WW^^^SSMS ^ :jmi'HiiSimmim BiSIO M^IBCSilC HS!macAncs 

5m ^M^!^r rJ-iSHtniffrri idlX 1^ sIssMsd. Iater« 

Sass :^ pjoeegnge. Sssnpls: S = IE i i s d E 
E i s desired Bst I^ so ^ipi^ ^t ^sxinnt i^&t i d l l resaD ê I sach ss 6 x 4 

B s f i ^ Iso'^ sS^s 1 ^ X> B IE -r* E 

H L l^aC^iSffalflEL QIT WtSWlS^HS fe^gratr^^rfc. 

r£ B^£ p s g ^ 27-30 to Job 2,6. Ifork the psrobless 

C^^sssl teg=?£fmPB^; IMs asstgisssE^ gl!ogld 1^ ^brmi ozOj i f t ^ student or 

I te ts 22^ 23^ ^t szs£ 1^ sm sMss» ^t3sMe& iorMx»k i n refereziee 2* 

pages 2^-24 sa i ^>-37 to Job 2.$» 
3? 3ZE refe^euce 1« 

lisrk the pirohObEBS 
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INDIANA DEPARTMENT OF PUBUC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIOIMEKT SHEET 

vcxjAncajAL ELECISOKIC TECHNICIAN TRAINING 

MJBDAMSrTALS OF ELECa^SilCS BASIC ELECHiONIC KATHEKATICS 

Lesson 5 
Simple Electrical Ciircuits—Iforldng idth Formulas 

Reference: 

Xf Singer, Bertrand Bo> Basic Maohematics for Electricity> Radio and Television^ 
Ms&aiMTin Book Cosn^axyo 

Introductions 

Lesson 5 concerns the use of developing and solving equations. Many times during 
the stufy of electronics the student must develop and solve hir. owa. equation* 
Sometimes i t i s easier to use several small equations to solve a process and some­
times i t i s easier to use one large equation* Rrocesses which occur over and over 
again can best be deseidbed by a g ^ e r a l equation* Substitution of arithnetic num« 
bers i n an algebraic equation dianges a g ^ e r a l description to a specif ic ease* 

Eev Terms: 

1* 
2* 
3. 
4* 
5* 

kdxms 
G^^eral 
Spec±tic 

(^ven 

Assignaent; Use reference l i s ted above* 

1* l&ite definitions for the above terms* 

2* lead pages 27-30 to Job 2<,6* 

3* Work the problems on page 30* 

Advansed Assigment; Ifork as much of this assignaent as you can before the next meeting* 

1* Read pages 20=24 and 30-37 to Job 2*8* 

Z> Mbrk the problems on pages 23^ 24* 35i> 36 aad 37o 
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INDIANA DEPARTMENT Of JB. f 
VOCATIONAL EDUCATk ..^/l^ ^' 
TRADE AND INDUSTRIAL SERVI , 

. .AUCTION INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINB 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 6 
Simple Electrical Circiiits~"Ohms Law 

References? 

1. Singer J! Bertrand B.> Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company, 

2. Hart> Walter W.# Vforkbook for First Ĉ îrse in Algebra, D. C, Heath and Company* 
Boston. 

I, Di!.seussion Topics: 

A, Ohms Law as stated by George Simon CSim, Toltage drop is directly propo3?tional 
to the product of the current and resistance. E = IR 

1, Draw a simple labeled sketch on blackboard. Stress E = potential analogous 
to watorhead, energy of suspended weight, etc. Stress I flow analogous to 
water flow, falling weight, etc. Stress R resistance analogous to friction 
of air, etc. 

B, Resistance, in terms of voltage and currant. 

1, Develop formula R ~ E, from E = IR 
I 

Allow students to do so at their desks. Stress the axiom applied. 

2, Allow students to apply the converse, transforming R » B to E ~ IR 
stress axiom involved. I 

C, Current, in terms of voltage and current, 

1. Develop formula I-B from B = IR, Allow students to participate as in B 1 & 2,, 
R 

2. Develop foimula I *» B from R = E (B • 2) Stress procedure and axioms. 
R T 

3. Ask students what value of current results when R » 0. 

D, Show 3 diagrams of simple series circuits; one resistor, one voltage source* 
one ammeter, one source voltmeter, and one load voltmeter. 

A O 

6 V I, 

-15-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLIKE 

VOCATICMAL ELECTRONIC 'raJCHNIGIAN TRAINING 

FUNDAMENTAi;5 OF ELECTRCMICS BASIC ELECTRONIC MATHEWAHCS 

Lesson 6 (Con»t«) 
Simple Electrical Circuits—Ohm's Law 

Second, 
E = 12 volts R = 3 ohms 
I = ? (4 amps) VR = ? (12 volts) 

First, 
R - 8 ohms 1 = 2 amps 
E = ? (16 volts) % = ? (16 volts) 

Third, 
S = 24 volts 1 - 8 amps 
R = ? (3 ohms) VR = ? (24 volts) 

1. Stress (without allusion to Kirchoff »s Law) that the voltage must be 
"used up". 

B. Demonstrate procedure of solution of problem by blackboard demonstration of 
the following steps: 

1. Read carefully 
2. Diagram, if possible 
3# Insert knowns of diagram 
4» Write formula 
5# Substitute knowi and unknown in formula 
6. Solve 
7« Table answers by units 

II. Discussion of Brevious Assignment 

/ 
III. Homework (current) Assignment: Read pages 20-24 and 30-37 ti) Job 2.8. 

problems on pages 23, 24* 35* 36 and 37 in reference 1. 
Wbrk the 

nr. Optional Assignment: This assignment should be given only if the student or students \ 
need additional practice. 

Tests 24, 25, back of 25^ 26 and 27 of workbook in reference 2. 

V. Advanced Assignment: Read pages 37-45 to Multiplication of Decimals. Work the 
problems on pages 30, 39> 44 and 45 in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LASORATORY 
INDIANA STATE COLLEGE 

TERRE KAUTE, INDIANA 

ASSIGNMSUT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TEAIKIKa 

FUNDAMENTALS OF ELECTRC ÎCS BASIC SL©?TR(SJIC MIHEMATICS 

Lesson 6 
Simple E l e c t r i c a l Circuits—Ohm* s Law 

Reference: 

1, Singer^ Bertrand B<,> Basic Mathematics for Sleetrdcit^? Radio and Television^ 
McGraw-Hill Book Gompaay» 

Introduction g 

Ohm's Law is an electrical equation describing the relationship between pressure^ 
opposition, and electron flow« The student should learn this equat?.on and how to 
adapt it to his particular situationo 

New Terms s 

2. 
Volts 
Ohms 

3» Amperes 
4<, Ohm«s Law 
5* Kirchoff«s Law 

Assignmentt Use reference listed aboveo 

1. \'k±te definitions for the above terms. 

2. Read pages 20-24 and 30-37 to Job 2.8, 

3. Work the problems on pages 23> 24> 35> 36 and 3?« 

Advanced Assignments Work as much of this assignment as you can before 

1, Read pages 37-45 to Iftiltiplication of Deemals. 

2. Work the problems on pages 30, 39^ 44 aod 45. 

the next aeetingo | 
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INSTRUCTIONAL MATERIALS LABORATORY ,^ 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUllJ.KS 

voaATTONiiL msmnowxQ TBCKNICI^K TRAINING 

BASIC mMwmio mJHt^u^noB 

Lesson 7 
iaple H e c t r i c a l Olrcuits~'-Application of Beciiaals 

1. Sdrjger> Bertrand B^f Basic I-^athematics for jSlectrdelty;. Ead -̂̂  and Televisi9n5 
H€&?aw-HiXl Book Coapin^o "^ 

DismxBBlon Topicst 

Decimal fraction defirdtion. 
A decimal fraction i s a ntanber to the r ight of the decimal poliiti the 
daasisinat©r Ryt shewn, but 'understood by the n\asber of places to ths 
r ight of the point* 

1, jSJEamples; ,2 = 2/10 = two tenths 
»22 = 22/100 = twsntj-t^o hrtndredths 

'^ / ^ r\f 222 = 222/1000 = two hundred twenty^ti^o thousandths 

20 -200 .2000 etc* 

B« Changing a couaaon fraction to a decimal fraction 
Rule-«»Always divide the nisnearator by the denomiaat-oro 

I, Ssaapies l/B = S/l.00 

(T, DiTisien of one decimal by another. 
Ic The F2ls of the carrot 

The divis©? and the dividend are mxaltiplied by 10 or multipliers of ten 
•without disturbing the value of the quotient. 

©* MuXtiplieation of - one decimal *̂ 'ith another, 
la HiiXe—-Complete the mltiplication lantil the product is obtained* Si the 

product point off from right to left the same number of decitaal places as 
the combined number of places in the mnltipiieand and the multipliera 

Bsample? 483 X ciOo »kB3 
ol06 
^ 9 ^ 

3 places 
•? 3j>laces 
"Tplaces 

483 

Add number of zeros necessary when no integer is present;? thus^ 
(.4$3) (.106) = .051198 

E. Addition^ Hole—Keep the decimal point in line in both the sumaates and the 
sum* 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DiyiSION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

•̂ ACHSRS (HJTLUIE 

YOCAHONAL SL t̂EROMC TECHNICIAN TRAINING 

FUNDAMMTALS OF SLECTH(»JICS BASIC EDEGTRONIG MATfflSMATICS 

Lesson 7 (Con'tc) 
Simple E l e c t r i c a l Circuits—Application of Decimals 

?, Degree of accuracy 

G, Subtraction- Hal©—^Ksep the decimal point in the minuend* subtrahesdi) and 
difference in line* 

II* Discussion of Previous Assignment 

III, Vjjms^rk (current) Assignment: Read pages 37-45 to Jfultiplication of Decimals, 
Work the problems on pages 30^ 39# 44 and 45 in referenee 1, 

I?, Advanced Assignments Read pages 45-52, Work the problems on pages 46^ 4S^ 49^ 
51 and 52 in ref ersnee 1, 
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INDtANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE KAUTE. iNDl/^lA 

ASSIQSCaiT SHEET 

VOGATKMAL ELECIHCaJIC TECHNICIAN TRAIKING 

FONDMEWTALS OF ELECTRONICS BASIC EI^'!S(»IIG MATHSIATICS 

Lesson 7 
Simple E l ec t r i c a l Circuits—^Application of Seeiiaals 

Reference; 

lo Singer, Eertrand B,, Basic Mathematics for Electricilgrj Badio and Television^ 
Mc&raw-Hill Book Company* 

Introductions 

Many tiines in using nuznbers it is more convenient to use decimals instead of 
fractions^ A fraction is an. exact niBaber i^ere decimals usually describe a 
rounding off* 

New Terms? 

1, Decimal 
2» Significant places 
3» Three place accuracy 
4. Bounding off 

Assignment; Use reference listed above, 

1, Ifrite definitions for the above terms. 

2e Read pages 3?-45 to Jftiltiplication of Decimals, 

3c Work the probleas on pages 30, 39^ hh and 45* 

Advanced Agsigiment; Work as much of this assigsment as you can before the next meeting, 

1, Head pages 45-52. 

2e ^ r k the problems on pages 46, 48, 49* 51 and 52» 
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INDIANA I^PAKTMafr OF PUSIK: I^STRUCTION 
VOCATIC»«U. EEK.»CATK»J [MV1S50N 
TRADE AND INIXSTRIAL SERVICE 

INSTraXmONAL MATERIALS U/^ORATORY 
IKOiANA STATE C O U L E ( ^ 

TERRE HAUTE. INDIANA 

TSACBSS anr.TNK 

WGI^OSAL ELECmxnC ISCHglCIAH TRAIHIMx 

FDNDi35EKTI3̂  OF ELEC1B0SIGS B^ic m£cmmic MATBSCATKS 

Lesson 8 
Saaple Sliectrical drcoits—^Ftarther Stodz in Deciiaals 

Refepsace: 

1* Singer, Bsŝ traaad B,, Basic l^theBiaties for ELectriclty> Badio and Television, 
Mc&a^-^H Book (ksspass^o 

1» Bisenssion Ibidf^s 

^ ^iltiplieation of decimals 

!• Bcsaoi^tration axid ia?actice 

a» I^p^r plaeaa^it of decimal point 

B* BlTssion of decimals 

X, BaiQisstration and ;^2ractice 

a, BiYidiz3g a idiiole mmber BJ a d^inal or by a idiole snibeir 
(essss^He 2-39) 

b* Bifidiisg a deeia&L t^ another deeisal smaller than l/lO 
i<es3Eples 2-40 and 2 - ^ ) 

c. BlTldlT!g a TSiy SEiall deeisal saeh as eOD004 bjr ai»thsr deeiaal 
(fiacaaple 2-42} 

II* Siseiissitn of BreTioQS issi^msot 

m , Biaiewogk (eorr^it) Jtssigjoaoot: lead i^ges 4 5 - ^ 1 ^ ^ tl:^ ivroblss on pages 
46> 48, 49, 51 and 52 in ref ereiise !«, 

17. M?3nced issigis^Erts Ssad | & ^ 3DS-310 to Ĉ âplŝ  ^ ^ tM praiblas mi p^^s 
^)8 and y09 in referesiK^ 1. 
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INDIANA t ^ P A i m e K T OF PUBUC INSTRUCTION 
VOCATIC»*M- EDUCATlC»i DIVISION 
TRADE AND INiXJSTrdAU SE5?VIC£ 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIĜ Ml̂ IT SHJSr 

wossiasKL mscTsasic SECHMCIM TRABUNQ 

PDEDAĤ TALS OF mSOW^MlGS BiiSIC ELECTRONIC MATHMATICS 

lesson B 
Sigple g l e c t r l s a l Gircalts-—Further Stn^y i n gecimals 

aeferezK^t 

i . Singer^ ^rtraiMi B,* Basic ^thematlcs for EIecia?icityj ^ d i o and !!felevision> 
Ss(^aiF-HilI Book Ocsspas^, 

^trodoetion: 

Decimals are ^mltiplied i n exactly the same -va^ that ordinary nombers are mul­
tiplied* Wfveveps i n aiMition t o the noxmal moltiplicationi the decimal point 
isost be cazreetOy s e t i n Has ansiier* 

issigmenfct Use reference l i s t e d above* 

1. lead pages 45-52. 

2, Hox^ the problems on pages 46> 4$^ 49> 51 and 52« 

idvaneed ibsignent; lisrk as msoh. of iMs assigmient as JOVL can before the next meeting \ 

1« Bead pages ^^-JLO to &s^» 

2, Iferk the probiess ?^ pages 308 and 309. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ECSCTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 9 
Addition and Subtraction of Signed Numbers 

References; 

1, Singer, Bertrand B#, Basic Ifethematics for Electricitŷ  Radio and Television̂  
McQpaw-Hill Book Company. 

2, Hart, Walter W,, Workbook for First Course in Algebra. D. C. Heath and Companŷ  
Boston. 

I. Addition 

A, The negative nimiber. 

1. The negative number mathematically defined. 

Subtraction 6 - 1 = 5 
6 - 2 - 4 
6-3 = 3 
6 - 4 = 2 
6 - 5 = 1 
6 - 6 = 0 
6 - 7 = -1 

2. The negative number as a reference point 

Examples 10.1.2.1. The auto ammeter 
10.1.2.2. Tonperature 
10.1.2.3. Opposite directions from a given point 

B. Oaphical illustration of algebraic addition, three cases 

1, Case 1, Two negative numbers 
f 1 1 

8 7 6 5 4 3 2 1 

Add -3 
-4 

1 2 3 4 5 6 7 8 

Start from zero and go left for -3, add 4 more places 
for -4 and you come to -7» 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAU EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE U S S s E fHttUniE:, t«I3M«B& 

lEACHESS OUHJIE 

VOCATIQHAL ELECTHOHIC fECHHIGI^ 5Sf l31I15 

FOKDAMEJTALS 01 EtECTR(BICS Bism w^smsMS^ wsmsssn^ 

Lesson 9 (Con»t,) 
Addition and Subtraction of Sigied Baaters 

2» Case 2, Adding two positiire numbers 

JLJL i t i l l 
8 7 6 i> 4 3 2 1 

. ^ » 

Add 4 
3 

1 2 3 4 5 6 7 a 
+ 

Locate 4 on the right of zero. Proceed to nasrk ©ff 3 
to the right of this point. Answer is 7, 

3o Case 3» Adding a positive nomber to a ne^tive nami^r 

• 
I. t I 1 I .'̂  f i 9 t I I i t i t I 
8 7 6 5 4 3 2 1 

Add -3 
7 

1 2 3 4 5 6 7 8 
+ 

Locate -3 on graph. Proceed 7 stejs ifo ̂ » right im aSirectiaB 
going positive. AnsHer i s k* 

G, Role—Case 1 and 2̂  numbers having Hire si^os. find tiae aritSssstisal âm of 
the absolute nazaber value and affix the comsion sigp. 
EKampler 4 + 3 = 7 aai -4 + -7 = - H 

jy. Rule—-Case 3, numbers having unlike signs. Find Wse mmss^ssl diffeanea« of 
the absolute noaaber value and afl Ix the s i ^ of the ^^ater mssa^berm 
Example: -4 + 8 = 4 and -18 + 7 = - H 

E. Addition of numbers having like tenns 

1, Hale—Add the numerical value algebraicaH^ asd af f i s t2s îmffim tesnu 

a, Ejcample: | 5 + 13 == | 8 

5 eggs + 8 e g ^ = 23 e g ^ (=i^Ssr's ^ s . ) 

But, 5 apples + 2 pears = 5 ajpl^^ * 2 pears 
unless tL s f ozm i s ehas^l aM a w^e wmm s^il 

Thus, 5a + 8a = 1.^ but, 4x + ^ = 42: + :^ 

F# Summarizing—(kCsy l ike terms can be added by sammij^ the wms^is^ 
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iN I^ANA STATE COLUEGE. 
TErSSE HAUTE. iNOIA^eA 

i^if!isg^gs^«sgis ggg ^,iiigi?y^7irtn(^ 

wsMnmM^ mmmmm ^^^ISHM TRATNUS 

Jt^lMaai aEBi Siibfeaetiog. of Signed liinbers 

^ ^a^^ss ^ ^ "Ese ®f -^le gr^^ msQiad. The stgebsifc i s f̂ Trf-i«g a dif fei>enee« 

15^1©—4^siî  Sie si@ii off t&e sE&fej^fesii syŷ  ^ d 2l^hr3isalJly« 

^ CcEkg-gggaS,} ĝ??gimffi!Efcs 3^d pag^ ^^-5H>« lark -^e problsas on pages 

¥. 

« i ^ -^B t̂ Efe sEi ^ ^ s 31* 3 ^ 33 aa^ 34 oa boSi sides i n ref ereace 2« 

MM^^&S)^ fessfg'mwgsfer B^d p ^ ^ 156-l£2 to «lob 7*^ librk the probLess on pages 
1 % 2£g^ l£L SSS& l i s izE gaTeggEige-1« 
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ie^}iANA E^PAITTMENT OF PUmJC irSTRUCTION 
VOCATIONAl. EDUCATION DIVISION 
TRADE MSi INOUSTRlAi. ^RVICE 

IhSSTRUCTlONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASS1CS8SSSS SHEET 

wcanmAL msf^smic wsmicim TRAB?IK& 

mmmmrsss OF mscTsmios BASIO EL£CTROÊ C HA1HMATIGS 

Lesson 9 
Addition of Sjgi Ronibers 

Reference: 

1. Singer^ Bertrand B.^ Basic Mathoaatics for Slectricityj Radio and TeleYision> 
Ke&aiii-^ill Book Conpany. ** 

Ijatrodaetion: 

ID. lesson 9''ve concern ourselves not only vith signs of operation^ but nith 
signs of the nmiber, Understanding of grajdiical method is most important* If 
a stoient folly understands this method of solution^ the solving of £C circuits 
will be aneh easier* 

Bey Tenas; 

1. Zero 
2. Bostive msaber 
3 . Hegative sxnber 

issiflBient; 1 ^ reference l i s t e d above* 

X, l&dte definit ions for the aboTe terms* 

2« Read pages 30^310 to &aphs« 

3 . librk the problems on p a g ^ 30a« 309> & 310. 

Aavai»ed Ass igggat; Hbrk as mach of t h i s assigcment as you can before the next iseeting* 

1* Read pagps 308-310. 

2 . Ifork the problems on pages 309 & 310 l ^ subtraction* 

3 . Head pages 156-162 to job 7*8. 

4* MaA the problems on pages 158> 160> l6l> & 162* 
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INDIANA DF.PARTMENT OF PUBHC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHULIATICS 

Lesson 10 
Sign Numbers—Ifciltiplication and Division 

References; 

1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 

2, Hart, Walter W,, Workbook for First Course in Algebra, D, C, Heath and Companar, 
Boston, 

I. Multiplication 

A, Like signs. Rule—The product of two numbers haviaig like signs is positive* 

1. (+2) X (+3) = 6 (plus sign understood) 

2. (+2) X (+8) = 16 

3. (-A) X (-B) = AB 

4. (-3A) X (-4B) = 12 AB 

B, Unlike signs. Rule—The product of two numbers having unlike signs is negative* 

1, (-2) X (6) == -12 

(+2) X (-6) = -12 

(-A) X (B) « -AB 

{-3A) X (+4AB) = -12A% 

C, Long problems ifriLth positive and negative numbers 

1, ApjiLy the above rules (A and B) successively, 

D, Co-efficients and exponents, review* 

1, Rule—Multiply first the co-efficient determining the sign as above, then 
the literal numbers, obeying the laws of the co-efficient. 

Example: (-3A) . (2A) . (6B} • (8B) . (C) = 

(-3) (2) (6) (8) (A) (A) (B) (B) (C) 

(-288) (A^) (B2) (C) = -288 A2B2C 
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INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMEÎ TALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 10 (Con't,) 
Sign Numbers—̂ !faltiplication and Division 

n. Division 

Ao The teacher should be sure that the student understands the development of the 
rules for sign numbers by graphical means. 

Bo like signs. Rule—The quotient of two numbers having like signs is positive. 

Example: -8 f -2 =̂  4 

8f 2 =4 

-A f -B = A/B 

C, Unlike signs. Rule—The quotient of two numbers having unlike signs is negative* 

Example: -^ ̂  2 = -4 

8 4 - 2 - ^ 

6A ^ .2B = -3A 
B 

D, General procedure. Rule—Divide the numerical numbers first and affix the sign 
fran the above rules (B and C), Then divide (or indicate) the liberal numberŝ  
obeying all the laws of exponents, 

E, Indication of division 

1, The fraction is an indicated division. Thus: 2/3 means 2 f 3 

4/17 means 4 f 17> etc. 

Examples for D and E: 

-.6A^ _ -3A4 

2A3 ^ 
-3A 

•^A^C^ = -3 =, .35-4 

2A%^C^ " ^ 

-28-



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COL' "^GE 
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TBACHSaS OUTUKB 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECIRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 10 (Con't.) 
Sign Numbers-—Ifaltiplication and Division 

F, The vinculum 

1. The vinculum i s a sign of grouping. An operation that i s involved in 
a fraction i s subject to the vinculum as a sign of grouping. 

SLzM 
5A-2B 

G. Oi/her signs of grouping: ( ) parenthesis, [] ] brackets, ^ jbrace 

H. No sign of grouping can be removed if preceeded by a - (minus) sign without 
first changing the sign of the eacpression within. 

Example: 43AB - (-42CB) = 43AB + 42CB This can be visualized by placing 
the subtrahend in this case beneath the minuend. Another example: 
6 A - (42 - AB) (23 - 2B) - (3C - 2A) = 6A - 42 + AB + 23 - 2B - 3C -I- 2A 

III. Discussion of Previous Assignment 

IV. Homework (current) Assignmentt Read pages 308-310. Use the problems on pages 
309 and 310 for multiplication and division in reference 1. 

F. Optional Assignment: This assignment should be given only if the student or 
students need additional practice. 

Work the test on pag^s 35> 36 and 42, also back of page 42 in reference 2. 

VI. Advanced Assignment: Read pages 53-65. Work selected problems on pages 54* 57* 
58, 64, 65 and 66 in reference 1. 

s 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEJE 

TERRE HAUTE, INDIANA 

ASSICB^MENT SH^T 

VOCATICMAL SLECTRCailC TEX3HNICIAK TRAINING 

FUNDAMENTALS OF ELECTRC»IICS BASIC ELECTRONIC MATHEKATICS 

Lesson 10 
Sign Numbers—^Multiplication and Division 

Reference: 

1, Singer, Bertrand B„t Basic Mathematics for Eleetricity, Radio and Television, 
Mc&?aw-IIill Book Gompsoay. 

Introauction; 

In lesson 9 and 10 we became concerned with signs of the number as compared with 
signs of operation* In lesson 13 we will continue with the study of the sign of 
the number. Students in the past have had a great deal of trouble •with multipli­
cation and division of sign numbers. Perhaps at one time you memorized rules for 
these operations. If you have forgotten those rules, this should illustrate to 
you that a more thorough knowledge of the number syston be usede In this 3.esson 
we invite you again to use your graphical method of solution. It will be slower 
at first, but once mastered you will have a firm foundation and never will be 
embarrassed by being caught without your rules. 

Assignment; Use reference listed above, 

1» Read pages 308-310, 

2. Use the problems on pages 309 and 310 for multiplication and then division. 

Advanced Assignment; Work as much of this assignaent as you can before the next meeting. 

1, Read pages 308-310, 

2, Use the problems on pages 309 snd 310 for division© 

3, Read pages 53-65* 

4, Work selected problems on pages 54> 57* 58, 64> 65 and 66. 
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TEACHERS OUTLBIB 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 11 
Electrj.cal ?ower'«~Application of Exponents 

Reference: 

1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 

I. Discussion Topics? 

A, The meaning of the exponent 

1, Parts of the exponential number 

D. 

3 exponent n exponent 
2 base A base 

2. The exponent. Definition. The exponent denotes the number of times the 
base is to be used as a factor, called the power. 

a. Example ?3 = 2 x 2 x 2 = 8 

B. Law of exponent in multiplication 

A4 = A* A* A. A 

1, To multiply two numbers having a common base but different exponents, add 
the exponents and affix the common base. 

Proof; A3 = A1*A3-*A1 = A 1 + 1 + 1 = A3 

Thus A» • i!?a = A^ + 3n and 2 A3 times 6 A^ = 12 A? 

C# Law of exponents in division 

1. To divide two numbers having a common base but different exponents, subtract \ 
the exponent of the number in the divisor from the exponent of the number 
in the dividend and affix the common base. 

Proof: A3 fT^ ^ ^ Y / / ̂  = A3 

4A6 

or A6 

1^ = A6-3 = A3 

and 
2A'= 

= 2 A^ 

The negative exponent 

1. ^ _ _ A . A . A . A 
A5 A* A» k* A» A A or A 4 - 5 = A-1 thus A / A ^ = A-2 and A / A ^ == A"^ 
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TEACHERS OUTLIME 

VOaATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 11 (Con't.) 
Electrical R>wer-r-Application of Exponents 

E, The zero exponent 

1. £ _ X«X*X _ 1 
3 - ^ A ^ J ~ 1 = r = i or Â "̂  = Â  = 1 

Aay nimber to the zero power* except 0 i s equal to 1. 

F, The fractional exponent 

1, Development A = Ar ISie exponent ^an be factored by the laws of 
multiplication of exponents* 

Thusr A « A^ = A^ **" 2 = A^ • ^ 

and A^ = A* **• i **" * •*" ̂  = A*. A^ . xi .. A^ 

G, The power of a power 

1, To raise an exponent to an "n" power* multiply the exponent by that nomber, 

{^f- = A^ • A^ = Â "̂ ^ = A^ or (^f « A^^ = A^ 

H» lowers of 10* special exponentials 

II» Discussion of Previous Assignment 

III# Homework (current) Assignmentt Read pages 156-162 to Jpb 7»3, Vfork the problems 
on pages 15S* 160^ l6l and 162 in reference 1. 

IV. Advanced Assignment: Read pages 162-173* Work selected problems from pages 162* 
171> 172 and 173 in reference 1, 
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VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIC33MSIT SHEET 

VOCATIONAL EIiECTRONIC TECHNICIAN TRAINING 

Fl'NDAMENTALS OF EIECTRONICS BASIC ELECTRONIC MTHMATICS 

Lesson 11 
E lec t r i ca l pp-wer—Application of Exponents 

Reference: 

1, Singer, Bertrand B., Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company, 

Introduction: 

Mien "working with numbers, we will often use the same number as a factor many 
times. There is a short method of expressing this situation. This method uses 
the exponent, Ifciltiplication and division using the exponent is tricky at first, 
but will save much tdme in the manipulation of numbers. 

New T^rms: 

1, E3qx>nent 
2, Base 

Assignment; Use reference listed above, 

1, V&'ite definitions for the above terms. 

2, Read pages 156-162 to Job 7#S, 

3, Work the problems on pages 15B, 160, l6l and 162. 

Advanced Assignment; Work as much of this assignment as you can before the next 
meeting, 

1. Read pages 162-173# 

2. Work selected problems from pages 162, 171> 172 and 173# 
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VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TBACHERS C^TLIM 

VOCATIONAL EIaBCTR(»IIC TECHNICIAN TRAINING 

FUNDMMTALS OF ELECTRONICS BASIC ELECTRC»IIC MATHEMATICS 

l»esson 12 
E l e c t r i c a l Power«^Further Study i n Escponents 

Reference: 

1, SiQger, Bertrand B.> Basic Mathematics for Ea.ectricity, Radio and Television, 
McGraw-Hill Book Company. 

I. Discussion Topics? 

A. The radical defined 

1, The radical is a different method of e3q)ressing a fractional exponent. 

Example: A* ^ / 5 ~ " 1 le two is omitted ordinarily, and the index 
number is understood as 2 unless otherwise specified* 

>rf«- vinculum 
index—VA~ —radical 

2, In a fractional exponent having a numerator other than 1, the numerator 
is expressed as the power of the radicand while the denominator is expressed 
as the index number of the radical. 

.3/7 l/^ .m/n n/Â  m Example: A^ 

B. Multiplication 

1, Radicals having a common radicand but unlike indexes 

Example: 9/^ B/B 

Consider as fractional escponentst 

9/f^ a/5~ ŝ /9 8̂ /s aV?^ 

C. Arithmetical square root 

89/72 ^ll/r^Z 7 2 ^ 

21,96 
1. Demonstration of problem and procedure ,7482^34 

^ 4 
•^2 

answer—21.96 

41 

429 

4386 
3861 
57300 
26316 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 12 (Con»t.) 
Electrical Power—^Further Study in Exponents 

n . Discussion of Previous Assignment 

III. Homework (current) Assignment: Read pages l62-173o Work selected problems 
from pages 162, 171^ 172 and 173 in reference 1. 

IV. Advanced Assignment: Read pages 308-310. Use the problems on pages 309 and 
310 for multiplication in reference 1, 
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VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

7ERRE HAUTE, INDIANA 

ASSIOMBNT SHEET-

VOCATIONAL ELECTRONIC- TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MAWIEIIATIGS 

Lesson 12 
Electrical Power^^Forther Study in Exponents 

References 

1, Singer, Bertrand B», Basic Mathematics: for E3Lectricity> Radio and Television^ 
McGraw-Hill Book Company, 

liitroduction: 

III lesson 11 we become familiar with the whole numbered exponents. In lesson 12 
we will work with the fractional exponent. This is one method of illustrating 
root problems. Sometimes it is convenient to express roots using the radical 
while other times the exponent makes the problem seem easier. The easiest way 
is always the way the student understands at the moment the problem is to be 
solved. Once a problem has been solved, however, we should review our methods 
to see if we might not be able to improve our methods for next time. This often 
entails learning new skills and many hours of practice. 

New Teimsj 

1, Radical 
2. Root 

Assignment r Use reference listed above, 

1, Write definitions for the above teims. 

2, Risad pages 162-173. 

3, Work selected problems from pages 162> 171> 172 and 173» 

JBdvanced Assignment; Work as much of this assignment as you can before the next meeting, 

1. Read pages 303-310. 

2, Use the problems on pages 309 and 310 for multiplication. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTR(»IIC lECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTPvONIC MATHEMATICS 

Lesson 13 
Electrical Measurement 

Reference: 

1, Singer> Bertrand B.> Basic Mathematics for EJLectricity> Radio and .Television^ 
McGraw-Hill Book Company. 

I, Discussion Topics: 

A, Discuss the kilowatt hour and compute the cost of operation of scaae home 
appliances, 

B, Discuss meter scales. Obtain as many V# 0# M, as possible and practice 
reading the scales*, A variable power supply W)u3d be a great help, 

II. Discussion of Previous Assignment 

III. Homework (current) Assignments Read pages 53-65. Work the selected problems 
on pages 54> 57* 5S, 6kt 65 and 66 in reference 1. 

IV. Advanced^ Assignment: Read pages 67-75. Work the problems on pages 71> 72 and 
74 in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIOJMENT SHJST 

VOCMIONAL ELECTRORIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRCKLC KATHEUATICS 

Lesson 13 
Electrical Measurement 

Reference? 

lo Singer, Bertrand B,) Basic Mathonatics for Electricity, Radio and Television^ 
McGraw-Hill Book Company* 

Ijitroduction: 

A series circuit is a circuit such that the current has only one path to follow* 
It is not a circuit unless there is a source of E, M^ E.> a load> a set of con­
ductors, and some means of controlling the current flow. Lesson 13 is concerned 
with measuring its units, £• M. F«, current and load* 

New Terms: 

1. Kilowatt hour 
2. Meter sensitivity 
3. Full scale 
4# Bfiilti-range 

Assignment! Use reference listed above, 

1. f̂rite definitions for the above terms. 

2. Read pages 53-65o 

3. Work the selected problems on pages 54> 57* 5^9 64* 65 and 66* 

Advanced Assifflmentt Work as much of this assignment as you can before the next meeting. 

1, Read pages 67-75« 

2o Work the problems on pages 71> 72 and 74. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL. MATERIALS LABORATORY 
INDIANA STATfi COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINB 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 14 
Series Circuits 

References 

lo Siogsr, Bertrand B<>̂  Basic Mathematics for Electricity.^ Badio and Television^ 
McGraw-Hill Book Company^ 

lo Discussi.on Topics s 

A, Law of current. The current in the series circuit is the same throughout any 
portion of the circuity 

lo This is logical as there is but one single path by definition of a series 
circxait. Draw illustrationo 

Bo Law of voltage. The sum of the voltage drops throughout the parts of the 
series circuit is equal to the supply voltage© Or stated differently^ the 
algebraic sum of all the voltage drops in a series circuit equals zero (Kirchoff's 
Law)o 

VSAAA-
2 

-sAAAA 

I El 

NAAAA 

E3 

Starting from A (above circuit) 

E- + E^ + E- + E, -E = 0 
± 2 J u s 

Es is minus because in our trace of the circuit it is opposite polarity to all 
of the other voltages* 

C, Law of resistance in the series circuit 

lo Rejjistance, total of the series circuit, has already been established as 
equal to total voltage over total currento Since the current is equal 
in all parts of the circuit then the following relationship (circuit of B) 
is noted? 

T? T? TS* 1? 1? 

ŝ Ŝ h 

Then by inspection it is obvious that R„ = R- + R^ + R. + R, +000 E 
1 X -c ^ 4 n 
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VOCATIONAL El JCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC SLECTRONIC MATHEMATICS 

Lesson 14 (Con»t,) 
Series Circuits 

D, Current control by adding resistance 

lo When the voltage of the source and the resistance of the load is fixed* 
rated current of the load can be controlled by adding resistance* 

A, Problem^ A shunt wound motor field draws 2 amps with a 40 ohm 
resistor in series* the voltage of the source being 150 volts. To 
increase the speed by 20^ the field current must be reduced to 1,5 
ampSe What chanĵ a is necessary? 

(1) Draw diagram first. 
(2) Volts across R of 40 ohms by E - IE 

E = (40) (2) = 80 volts 
(3) Volts across field before change by Kirchoff»s voltage law 

150 volts = 80 volts + % 

% = 150 - 80 = 70 volts 

^̂ ^ %ield = | ^ ° ^ ^ ^ 
70 

I before change 2 - 35 ohm 

(5) New current required 1.5 amps. New voltage across 
field = (1.5) (35) = 52.5 volts. 

(6) New voltage across R (Kirchoff »s Voltage JAW) 
150 volts = 52.5 volt + IL 

Ep = 150 volts - 52.5 volts = 97.5 volts 

(7) New "field for change of current Rp = 1 = 2LL|. = 65 ohm 
I 1(»5 

(8) Change required 65 - 40 = 25 ohm 

E. Voltage control by adding resistance 

lo When the source voltage and allowed load voltage are fixed* the load 
voltage can be lowered by adding resistance, 

A. Ppoblon examples Source — 6 volts 
Load - filaments lo5 volts* 45 ami-
Resistance required? 

Solution 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINB 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FOKDAMENTALS OF ELECTRONICS BASIC ELECTRCaillC MATHEMATICS 

Lesson 14 (Con»t,) 
Series Circuits 

(1) Diagram 

1 
p/VV\A 

C 
150 V 

i # 

Field 

(2) R must drop ? volts by Krichoff's Voltage Law. 6 = l,5v + IL 

Eĵ  = 6 - 1,5 = 4.5 volts 

(3) R = E/l - 4.5v/U5a = 10 ohm 

II, Discussion of Rrevious Assignment 

m . Homework (current) Assignment: Read pages 67-75* Work the problems on pages 
71, 72 and 74 in reference 1, 

IV, Advanced Assignment: Read pages 75-S2. Work selected problems on pages 7^* 
79> 60 and 81 in reference 1, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNM^IT SHEET 

VOCATIONilL ELECTRC^IC TECHNICIAN TRAINING 

PTJNDAMEJITALS OF ELECTRONICS BASIC ELECTRONIC MATHHIATICS 

Lesson 14 
Series Circuits 

Reference; 

lo Singer, Bertrand Bo, Basic Mathematics for Electricity, Radio and Television^ 
McGraw-Hill Book Companyo 

Introduction: 

AT LAST! In this lesson we are scheduled to study series circuits. This lesson 
will give you a chance to show off some of your math skills in the solution of 
electrical problems. 

New Terms: 

1. Current 
2. Resistance 
3. Voltage 
4. Series 
5. Load 

Assignment; Use reference listed above, 

1# Write definitions for the above terms, 

2. Read pages 67-75. 

3, Work the problems on pages 71> 72 and 74» 

Advanced Assignment; Work as much of this assignment as you can before the next meetings ̂  

lo Read pages 75-82. 

2* Work selected probloas on pages 78, 79> 80 and 81, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIOKAL ELEXJTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELEGTiOIC MATHMATICS 

Lesson 15 
Series Circuits 

Reference? 

1, Singer, Bertrand B., Basic Mathematics for glectricity. Radio and Television, 
McQraw-Hill Book Company, 

!• Discussion Topics: 

A. To. using CSim*}̂  Law> one should realize that its relationships are good for 
the whole circuit or ajay single part of it, la lesson 17, we will get some 
more practice in applj^ng Ohm's Law to a total circuit. 

II, Homework (current) Assignment: Read pages 75-82, Wbrk the selected problems 
on pages 78, 79, 80 and 81 in reference 1, 

III, Additional Discussion Topics: 

A, Addition and subtraction as used in equation solving 

B, Solving equations for current 

C, Review series circuits. 

IT. Discussion of Previous Assignment 

T. Homewrk (current) Assignment: Read pages 83-93* Work the selected problems 
on pages 3kf ^5f 87, 91^ 92 and 93 in reference 1. 

VX, Advanced Assignment: Review chapter 4 in reference 1 and prepare for actual 
series circuit laboratory next week. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIQJMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDiSMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 15 
Series Circuits 

Reference? 

I9 Singer, Bertrand B,,, Basic Mathematics for Electricity^ Hadio and Television^ 
M(5(xPaw-Hill Book Company. 

Bitroductionj 

Ohm's Law was used in the last job to find the voltage> current, and resistance 
of the individual parts of a series circuit, Ohm»s Law may also be used to find 
the total values of voltage, current and resistance in a series circuit. 

New Terms; 

1. Total Voltage 
2, Total current 
3o Total resistance 
4# Total power 

Assignment;: Use reference listed aboveo 

1. Write definitions for the above terms, 

2» Read pages 75«-93« 

3, Work the selected problems on pages 78, 79> BO, 81, 84, 85, 87* 91> 92, and 
93. 

Advanced Assignments 

1, Review chapter 4 in reference 1 and prepare for actual series circuit laboratory 
next week. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOaATIONAL ELECTROKIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRC»JIC MATHEMATICS 

Lesson l6. 
Laboratory Series Circuits 

Referencer 

1. Singer, Bertrand B,> Basic Matheaatics for £lectriplty» Radio and Television, 
McGraw-Hill Book Company<, 

I. Discussion Topics s 

A, Wire the following circuit 
/ 

/ 

/ 

^ VWSr 
1.5 K 2.2 K 

40 V :f: ̂  > 4.7 B 

t.̂  
Bf Draw arrows on the diagram showing direction of electron flow. \ 
C. Place - and + signs on each resistor showing polarity of voltage drop across 

each one. 

D. Place F. 0. M. on 50 volt scale and measure voltage across each resistor only: 
1.5 K> 2.2 K, 4.7 K, E total. 

1.5 K -. 
2.2 K — 
4.7 K — 
E T — 

E. Pat the minus lead on the minus side of the power supply. 

Then place the plus lead on the plus side of power supply. 

Ohen plus side 2.2 K ^ 

Then plus side 4.7 K . 

Then minus side 4.7 K 

F. Does this check out? (Step 5) 

G. Turn circuit off. 

H. Jheck with instructor before storing equipment to see if data is correct. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRCaii;- MAl̂ fflHATIGS 

Lesson 16 (Con»t,) 
Laboratory Series Circuits 

II, mscussion of Previous Assignment 

III. Homework (current) Assignments Review chapter 4 in reference 1 and prepare for 
actual series lab for next week. 

17. Advanced Assignments Test covering chapter 4 and lab procedure, series circuits* 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOaATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

lesson 16 
Laboratory Series Circuits 

Reference: 

1. Singer^ Bertrand B o Basic Mathematics for Electricity^ Radio and Television^ 
Mc(&*aw-Hill Book Cbmpany. 

Introduction? 

This lesson is to illustrate and prove or disprove Ohm»̂ s Law. 

Discussion Topics? 

1, Wire the following circuit t 

___. 22 K ^ 5 K 

2. Draw arrows on the diagram showing direction of electron flow, 

3# Place - and + signs on each resistor showing polarity of voltage drop across 
each one. 

4. Place V. 0. M. on 50 volt scale and measure voltage across each resistor onlyj 
1.5 K, 2.2 K> 4.7 K, E total. 

1.5 K — 
2.2 K --
4.7 K — 
B t — 

5. Piit the minus lead on the minus side of the power supply. 

Then place the plus lead on the plus side of power supply. 

Then plus side 2.2 K 

Then plus side 4.7 K 

Then minus side 4.7 K 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIQMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTHONIC MATHMATICS 

Lesson 16 (Con^t.) 
Laboratory Series Circuits 

6, Does this check out? (Step 5) 

7e I^im circuit off o 

S. Check with instructor before storing equipment to see if data is correct. 

Assignments Use reference listed above, 

1, Review chapter 4 and prepare for actual series lab for next week. 

Advanced Assignment; Test covering chapter 4 and lab procedure, series circuits. 

-48-



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDMMTALS OF ELECTRONICS BASIC ELECTRONIC MATHQfATICS 

Lesson 17 
Test Series Circuits 

Ref srence t 

1, Singer^ Bertrand B,, Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company, 

I. Discussion Topics: 

A, The first hour should be used to review the laboratory experiment and to work 
any problems in Singer that may be giving trouble. 

H . Discussion of IVsvious Assignment 

m . Advanced Assignment: Read pages 218-226 to Job 9»3. Work the selected problems 
from pages 218-226 in reference 1, 

-49-



^_, I — ^ " — - - — 

f 

.*» 

INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

itSSIGMENT SHEET 

voaATioNAL ELEX;TRC»IIC I E C H N I C I A N TRAIKIKG 

FUNDAMENTALS OF ELECTRONICS BASIC ElfiCTRONIG MATHMATICS 

Lesson 17 
Test Series Circuits 

References 

• Iff Singer, Bertrand B*, Basic Mathematics for Electricity, Radio and Television* 
Mcaraw-'Hill Book Cbmpanyo 

Introduction r 

The following test should take the best student an hour to complete. 
The instructor will hand out a test on series circuits that he has made. 
Be sure and show the formulas used, the original substitution of numbers 
and your answers ccmplete with the labels or names. 

Advanced Assignment t Work as much of this assignment as you can before the next 
meeting. 

Iff Read pages 21S-226 to Job 9«3. 

2ff Work the selected probleas from pages 218-226 in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDI..NA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUIIINE 

VOCATI(»JAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTR(»JICS BASIC £££CTRONIC MATHMATICS 

Lesson Id 
Percentages 

Reference! 

!• Singer^ Bertrand B., Basic Mathematics for ElectricjLty, Eadio and Television, 
MeOraw-HiU Book Company"* 

Oisciission Topless 

k. Meaning of per cent 

1, Definition—literally, the "woroL per cent means by the hundred. Thus, the 
word means t 
a* Number of units considered out of one hundred such units, 
b. Number of equal parts considered out of one hundred such equal parts 

of the ̂ .ole. 

B. The whole number per cent designates how many l/lOO parts. 

1. 6% means 6 equal parts out of one hundred equal parts t therefore, 6% - .06 
or 6/100 of the whole. 

C. Per cent to decimal and decimal to per cent 

1. If 6^ = .06 = 6/100, then to change a per cent to a decimal, divide the % 
by 100. (Move decimal two places to left) 

2. To change a decimal to per cent, multiply by 100. 

D. EKpressions 

1, What per cent is M of N? Solution: divide N by M, 
Thus, i^at per cent is 14 of 2S? Solution? 14/28 = .5 

2, Per cent change 

50^ 

a. A resistor, cold, measures li2 ohms. Because of its temperature coeffi­
cient it measures 4S ohms, when carrying rated load current. 
Wiat per cent change does this represent? 

Solution? 1. Subtract 42 ohms from 48 ohms. 
2. This gives actual change in ohms. 
3. Compare the change of ohms to the original resistance. 

Thus, 6 ohms (change) is what per cent of 42 obns. 
42 f^ = .14 

If the resistor had been 100 ohms, the actual change of resistance would 
have been 14 ohms© 
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VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIC»FAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 18 (Con»t,) 
Percentages 

3« "Per cent of N 

(a) To find the per cent of Nj change the designated per cent to a decimal 
and multiply times N<, 

Example: What is 8^ of $600,00o 

8^ = .08 (,08) (1600) = 148 

IXi Homework (current) Assignment: Read pages 218-226# Work the selected problems 
from pages 218-226 in reference 1, 

m . Discussion Topic: Efficiency 

Often one needs to know the output or the input of a certain device that operates 
at a certain efficiency. Lesson 18 will give us practice in computing these "values. 

17. Homework (current) Assignment: Read pages 230-234. Vfork the problems on pages 
232-234 in reference 1. 

7*. Advanced Assignment: Read pages 94-102. Wbrk the problems on pages 98, 99* 101 
and 102 in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSICSIMENT SmSH 

VOCATICaiAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTiliLS OF ELECTRONICS BASIC ELECTRONIC MATHSIATICS 

Lesson 18 
Percentages 

Reference: 

1. Singer, Bertrand B«, Basic Mathematics for Electricity, Radio and Television^ 
McGraw-Hill Book Company. 

Bitroduotion: 

We have studied parts of numbers expressed as fractions. Miaay times it is more 
convenient to express numbers as decimals and per cents. Tolerances and speci­
fications are often given in per cents. 

New Terms: 

1. 
2. 

4. 
5. 

Per cent 
Decimal 
Tolerance 
Horse power 
B>wer transfer 

Assignment: Use reference listed above. 

1. Read pages 218-226. 

2. Work the problems on pages 218-^6* 

3. Read pages 230-234. 

4. Work the problems on pages 232-234. 

Advanced Assignment: Work as mach of this assignment as you can before the next meeting. ^ 

1. Read pages 94-102. 

2. Work the problems on pages 98, 99* 101 aiid 102. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHIRS OOTLIKB 

VOCATIONAL ELECTRONIG TSGHKICIilK TRABJING 

r JNDAMENTALS OF ELECTRONICS BASIC SLEGTaONIC MATHEMATICS 

Lesson 19 
Parallel Girsuits 

Reference: 

1« Singer> Bertrand B,, Basic Hathoaatics for gLectricity^ Radio and Television^ 
Mcaraw-Hill Book Company. 

I. Discussion Topics? 

A« Branches 

B. Kirchoff »s Law 

0* Equivalent resistance 

D« lowest comaon denominator 

n . Discussion of Previous Assignment 

m . HcoiewDrk (current) Assignment: Read pages 94-111. Work the problems on pages 9B, 
99v 101, 102, 105J 107 and 109- in reference 1. 

I 

IT. Advanced Assignment? Read pages 111-117. Work the selected problems on pages 115* 
116 and 117 in reference 1. 

I 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 19 
l^rallel Circuits 

Reference; 

1» Singer, Bertrand B», Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 

Introduction? 

A parallel circuit is a circuit connecting in such a manner that the current flow 
into it flows in one path. 

New Terms; 

1. Branches 

2, Eqiiivalent resistance 

Assignmentt Use reference l is ted above. 

!• Write definitions for the above terms. 

2. Read pages 94-111. 

3. Work the problems on pages 98, 99, 101, 102, 105^ 107 and 109» 

Advanced Assignment; Work as much of this assignment as you can before the next meeting. 

1, Read pages 111-117* 

2o Work the selected problems on pages 115, 116 and 117. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 20 
Parallel Cirenits 

Reference: 

1, Singer> Bertrand B.^ Basic Mathematics for Electricity> Radio and Television^ 
McGcPaw-Hill Book Company. 

!• Discussion Tbpicsr 

A. In lesson 20 we will have some practice in solving parallel circuits for total 
resistances. The student should have practice using Ohm's Law and total voltage 
divided by total current as well as the use of reciprocal formula. Special case 
formulas shoT:Q.d be discouraged as much as possible. The assumed voltage method 
of solution does have a place after the student has established proficiency in 
the standard methods of solution. 

n . Discussion of I^evious Assignment 

III, Homework (current) Assignments Read pages 111-117. Vfork the problems on pages 
115* 116 and 117 in reference 1, 

IT. Advanced Assignments Read pages 117-126, Work the problems on pages 118> 119* 
122, 123> 125 and 126 in reference 1, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 20 
Parallel Circuits 

Reference: 

1« Singer, Bertrand B«i Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Companyo 

Introduction: 

When resistances are connected in parallel, the total resistance is always less 
than the resistance of any branch. When resistances are added to a circuit in 
parallel, they merely provide extra paths for the current to flow. Each extra 
path w i n draw its own current from the voltage source, increasing the total 
current drawn. But resistance is that quality of a circuit which attempts to 
stop the flow of current. If the addition of a resistance increases the current, 
then this resistance must be reduced to total resistance. 

New Terms; 

1, Reciprocal 

2, Assumed voltage 

Assigoment: Use reference listed above, 

1, Write definitions for the above terms, 

2, Read pages 111-117. 

3, 'Work the problems on pages 115, 116 and 117, 

Advanced Assignment: Work as much of this assignment as you can before the next meeting, 

1, Read pages 117-126, 

2. Work the problems on pages 118, 21% 122, 123, 125 and 126. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLIKE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 21 
Parallel Circuits 

Reference: I 

lo Singer, Bertrand Bo> Basic Mathematics for Electricity^ Radio and Television^ | 
McOaw-Hill Book Companyo I 

I 
• 1 

!• Discussion Topics: I 
'\ 

A, Lesson 21 will wind up our study of practice problems in parallel circuitso I 
We are after proficiency in this lesson» Total voltage and current division j 
are topics used here as well as a general review, | 

II, Discussion of Previous Assignment 

m . Homework (current) Assignment: Read pages 117-126, Work the problems on pages 
118, 119, 122, 123, 125 and 126 in reference 1, 

I\r. Advanced Assignment? Laboratory Parallel Circuits 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 21 
Parallel Circuits 

Reference; 

1, Singer> Bertrand Be, Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company, 

Introduction: 

In lesson 21 we will have our final discussion concerning parallel circuits before 
a natural laboratory situation is attempted. If there are any problems which 
develop about parallel circuits^ they should be solved during this lesson. 

New Terms r 

1, Current division 

2. Line current 

Assignment? Use reference listed above, 

1. Write definitions for the above terms. 

2. Read pages 117-126. 

3. Work the problems on pages 118, 119> 123* 125 and 126. 

Advanced Assignment? Work as much of this assignment as you can before the next meeting. 

1. Laboratory Parallel Circuits 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRC»JIC TECHNICIAN TRAINING 

FUNDiJMEWTALS OP ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 22 
Laboratory Parallel Circuits 

Reference: 

1. Singer^ Bertrand B.* Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company. 

I. Discussion Topics: 

A, Wire the following circuit: 

I 
40 V ^ 22 K 10 K 

RQ 

B. Draw arrows showing current flow, 

C. Place + and - signs on resistors showing polarity. 

D« Measure and record. 

E, Measure and record. 

h' 
h' I« 

P, Prom experimental data, compute R. 

Ro = "2 

Rm 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUrT'.oNAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADH AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS OUTLIME 

VtXTATIONAL ELUCTacaJIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHMATICS 

Lesson 22 (Con«t,) 
Laboratory i^allel Circuits 

6. Compute R-, frcmi rated value of resistors. 

H. What is the per cent of error of measured value of B- (step 6) and theoretical 
value (step 7)? 

n . Discussion of Previous Assignment 

III. Hcmew>rk (current) Assignment: Laboratory I^a'allel Circuits 

17. Advanced Assignment: Examination. Read chapter 5 and do the laboratory work on 
parallel circuits. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNHESIT SHIST 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC HATHE^TICS 

Lesson 22 
Laboratory Parallel Circiiits 

i 

Reference t 

1. Singer, Bertrand B#> Basic Mathqnatics for Electricity, Badio and Teleidcion> 
McGraw-Hill Book Company, 

Discussion Topics? 

1. Wire the following circiait. 

I 

X 
40 V ~ 22 K 5 K 

2, Draw arrows showing current flow, 

3, KLace + and - signs on resistors showing polarity, 

4, Keasure and record. 

5, Measiire and record. 

h = lo = 

% = 

6, Fram experimental data, comrmte B. 

HI 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSICaiMENT SHSBT 

170CATI0NAL ELECIHONIC TECHNICIAN TRAINING 

FUKDAMMTALS OF ELECTRONICS BASIC ELECTRONIC KATHEEIATXCS 

Lesson 22 (Con't.) 
Laboratory Parallel Circuits 

7. Gompate R from rated value of resistors* 

8. What is the per cent of error of measmred value of R^ (step 6) and theoretical 
value (step 7)? ^ 

Assigaaent; Use reference listed above, 

X, Laboratory Parallel Circuits 

Advanced Assignment; Work as much of this assignment as you can before the next meeting* i 

1* Examination 

2, Read chapter 5 and do the laboratory work on parallel circuits* 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TBCHNICIAL TRAINING 

FDNDi\MMTALS OF ELECTRONICS BASIC ELECTRONIC MATHHfATICS 

Lesson 23 
Test on Parallel Circuits 

Reference: 

1, Singer> Bertrand Bo> Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company<, 

I. Discussion Topics: 

A. The first hour should be used as a review of parallel circuit problems and 
the data obtained in the laboratory experim.ent# 

H , Discussion of Previous Assignment 

III. Homework (current) Assignment: Read pages 94-126 in reference 1« 

17, Advanced Assignment: Read pages 127-138» Wbrk the selected problems on pages 
133> 134> 136, 137 and 13S, in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSICaiM&NT SHEET 

VOCATI(»IiiL ELECTRCmC TECHNICIAN TRAINING 

FUNDMENTALS OF ELECTRONICS BASIC SEBCTRONIC MATHMATICS 

lesson 23 
Test on Parallel Circuits 

Eeferencej 

1« Singer^ Bertrand B,» Basic Mathematics for Electricity^ Radio and Television^ 
IfoQ-aw-HiU Book Cbmpany* 

Bitroductiont 

The foUoidng test shoiald take the best student an hour to complete,. 
The instructor "will give you an examination. Be §ure to draw a schematic 
for each circuit solved. Show your fonnulas^ original substitution^ and the 
answers con^lete with labels. 

Assignment: Use reference listed above, 

1. Read pages 94-126, 

Advanced Assignments Work as much of this assignment as you can before the next meeting,; 

1, Read pages 127-133, 

2. Wbrk the selected problems on pages 133* 134> 336, 137 and 138, 
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INDIANA DEPARTTJIENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

OSACHl^S OUTLINE 

VOCATIONAL ELBCTRCttJIC TECHNICIAN TRAINING 

FUNDAMEITALS OF ELECTaONICS BASIC ELECTRONIC MATHEMATICS 

lesson 24 
Combination Circuits 

Reference: 

1, Singer, Bertrand B., Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Compamyo 

I. KLscTission Topics: 

A. We have studied series circuits and parallel circuits individually^ In prac­
tice we will more often find a combination of these circuits. A student here 
must apply all that he knows about both types of circuits. The instructor 
should review simple^ series^ and parallel circuits. Signal tracing is a 
must from this point on. Electron flow should be traced through each resis­
tor in each problem. 

H . Discussion of Previous Assignment 

in. Homework (current) Assignment: Read pages 127-138. Work the selected problems 
on pages 133> 134> 136, 137 and 138 in reference 1. 

IT. Advanced Assignment: Read pages 148-157 and 170-173. W>rk the selected problems 
on pages 150, 151* 152, 153* 154> 155* 171* 172 and 173 in reference 1« 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

A S S 1 6 M M T SHE£T 

VOCATIONAL ELECTRONIC 'TECHNICIAN TRAINING 

FDNDiiMSJTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 24 
Combination Circuits 

Reference; 

1, Singer> Bertrand B,f Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Cbmpany, 

Bitroduction: 

We have studied both series and parallel circuits. These circuits are often 
found in simple electrical equipment in their original form. It is more common 
in electronic equipment to find combinations of these circuits. 

New Terms: 

1. SiBries •• parallel 
2, I^al le l - series 

Assignment g Use reference listed above, 

1. %dte definitions for the above terms. 

2. Read pages 127-23S. 

3. Work the selected problems on pages 133$ 134* 136, 137 and 33S, 

Advanced Assignment? Wbrk as much of this assignment as you can before the rioxt meeting. 

1, Read pages 14S-157 and 170-173. 

2. Ifork the selected problems on pages 150-155 and 171-173# 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIC»IAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHMAHCS 

Lesson 25 
Electrical Bower 

References; 

lo Singer, Bertrand Bo, Basic Mathematics for Electricity, Radio and Television, 
McG&?aw-Hill Book Gompanyo 

Discussion Topics? 

A. Ibwer* Definition—power is w>rk times speedo 

la Horse power -=• The weight (33>000 lbs*,) times distance (1 ft.) times 
time (1/1 mino) 

1 HP - 33,000 lb. ft. = ™ § 
1 mino time 

2o Electrical power, Basic Equation 

Q X E is work done« E is force, 
Q is charge going past a certain point* 

a* The ampere is defined as 1 coulomb (Q) flow past a certain point in 
one second (Q/F), 

^' P (Q) (E) and Q/F = I / <, P = IE 
F 

Examples What is the power disipated through a resistor when the 
measured current is 4A and the voltage drop across the 
resistor is 8 volts? 
P = IE = 4A X 8T = 32W 

3o From this defining equation, a U other equations for power are developed. 

B. Ftower from other circuit values 

1» When resistance and current, only, are known. Basic Foimulaj P = EI 

a. Suppose that resistor is one of many in the circuit. It is incon­
venient to figure voltage. 
Resistance is known<, 
Current is known. 
E is unknown. 
Substitute known values for E by 0hm»s Law, E = IR 

b. 
c. 
d. 
e. 
f. P = (IR) (I) = A 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS CXJTLBJE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 25 (Con't.) 
Electrical B>wer 

2» When voltage and resistance, only are knoMi, 

In the same manner substitute in the basic formula (p = EI) for the 
unknowi (l), 

By Ohm»s Law I = ^ 
R 

Thus, P = E(I) = E(E) = E^ 
R R 

3. Select probl^is for demonstration of the above formulas* 

^* Q'̂ her parameters of the circuit can be calculated from the power formulas. 

P P 

1. P=EI 1 = 1 E = j 

2, P = 1 % Have students derive equations for R and I from this formdla. 

3# P ~ n Have students derive equations for B and R from this formula. 

II# Discussion of Previous Assignment 

III. Homework (current) Assignment; Read pages 148-157 and 170-173# Work the selected 
problems on pages 150, 151, 152, 153* 154> 155^ 171;* 172 and 173 in reference 1. 

IT, Advanced Assignment: Read pages 174-191. Work the selected problems on pages 
176, 177> 178, 179> 181, 182, 184, 185, 189 and 191 in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSICMSNT SHEET 

TOCATiaNAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 25 
Electrical Power 

Reference; 

1, Singer, Bertrand B.> Basic Mathematics for Electricity, Radio and Television, 
IfcGraw-Hill Book Company. 

Introduction: 

Since we must pay for the electricity we use, relationships concerning electrical 
power are very necessary. A firm foundation in power will also help us choose 
the correct parts in design and replacenent of failed parts. 

New Terms: 

1. Horsepower 
2. Watt 
3. R)wer 

Assifflonent; Use reference listed above. 

1. Write definitions for the above terms. 

2. Read pages 14^-157 and 170-173. 

3» Work the selected problems on pages 150, 151, 152, 153* 154> 155, 171> 172 
and 173. 

Advanced Assignment: Work as much of this assignment as you can before the next meeting. 

1. Read pages 174-191. 

2. Work the selected problems on pages 176, 177> 173, 179> ISI, 1B2, 1%, 185, 
189 and 191. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTH(»IIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTR(»IICS BASIC ELECTRONIC MATHEMATICS 

Lesson 26 
Application of Series and Parallel Circuits 

Referencer 

1, Singer, Bertrand B.^ Basic Mathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company. 

I, Discussion Topics: 

A. Units and powers of ten 

1, B>wer of ten* definition by mathematics 

Example: 10^ = 10 • 10 • 10 = 1000 

10"^ = l/lOO = .01 

2, Rule—To multiply by 10*̂  move the decimal point of the multiplicand n 
places to the right. To divide by lO*̂  move the decimal point of the 
dividend n places to the left, 

B. Scientific notation 

1, When large and cumbersome numbers are to be mathematically manipulated, 
it is often convenient to express them with scientific notation. 

Examples: a« The government is $2.5 x 10-^ in debt, 

b. There are about 1 x 1 0 ^ electrons in 1 gram of matter. 

c. A millimicron is about 4 x 10"^ inches in length (about 
1/25,000,000 inches) 

d. The surge current in a pUlse welder machine was Umited 
by ,8 ohmSrf What peak current resulted when the capacitors 
were charged to 4800 volts? 
Solutipn by scientific notation I 

,̂  
i 

(1) ,0 ohms - 8 X W^ ohms j 
(2) 4800 volts « 4.8 X J)^ volts ) 

1 = 1 k l ^ J £ . . =. 0.6 X 10^ amp, = 6, x 10^ amps = 60C0 amp, l 
^ 8 X 10-^ i 
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TEACHERS OUTLINE 

7DCATI0NAL ELEGTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 26 (Con't.) 
Application of Series and ferallel Circuits 

2, Eiles for changing to scientific notation 

a. To convert a number greater than 10 to scientific notation* move the 
decimal point to the left until the niimber is a whole unit between 
one and ten (this is the same as dividing by 10 to the plus ̂ ole n 
power )> then affix a multiplier of 10 to the plus n -sriiole number 
power. 

Thus, (1) 3.300 = 2222 X 10^ ̂  3^3 ̂  io3 

10^ 

(2) 46324 = 4 § 3 2 4 X 1 0 ^ ^ ^ ^ ^ 3 2 ^ ^ 3 ^ Q 4 

10^ 

b. To convert a decimal to scientific notation, move the decimal point 
to the right until the number is a ̂ ole number between 1 and 10 
(this is the sarae as multiplying by 10 to the plus whole number) then 
affix a multiplier of 10 to the minus -vdiole number power. 

Example 1. .0032 = .0032 x 10^ x 10"^ ̂^ 3.2 x 10"^ 

Example 2. .0000483 * .0000483 x 10^ x 10"^ = 4.83 x 10""̂  

C Units, their prefixes 

1, Units are altered in value by prefixes which have mathematical meaning. 
Students are urged to learn the basic prefix values, and never to resort 
to "conversation tables'*. 

a. m m = 1/100 or 10"̂  
b. Deci = 1/10 or 10"^ 

c. Micro = 1/1,000,000 or 10"^ ^ 

d. Millimicro = l/lOOO of micro of 1,000,000,000 = 10*"^ 

e. Micro Micro = 1 0 ~ ^ 

f. Picro « Micro WLcro = 1 0 " ^ 

2. Have student practice in class. Stress the importance of constant practice 
and application. 

H . Discussion of Previous Assignment 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 26 (^on»t.) 
Application of Series and Parallel Circuits 

III. Homework (currerit) Assignmentr Read pages 174-191^ Work the selected problems 
on pages 176, 177* 178, 179, 181, 182, 184, 185, 189 and 191 in reference 1. 

IV. Advanced Assignments Read pages 196-208 to Job A-ll» Work the selected prob­
lems on pages 197, 198, 200, 204, 205, 207 and 208 in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL EESJTRONIC TECHNICIAN TBAIRING 

FDIJDAhiiUTALS OF ELECTRONICS BASIC ELECTR(»IIC MATHHIATICS 

Lesson 26 
Application of Series and Parallel Circuits 

Reference; 

1, Singer, Bertrand B*> Basic ̂ lathematics for Electricity^ Radio and Television^ 
McGraw-Hill Book Company. 

IhtrodiLction? 

In electronics we must work with such larg'~ ^ers and such small manbers that 
a special method of notation has been utilj-^e^. Powers of ten is sometimes 
called engineers' shorthand, I think electronics shorthand nould be more appro­
priate. Here is a chance to show off your knowledge of exponent. 

New Terms; 

1, Powers of ten 

AssigGmentt Use reference listed abovs. 

1. Write a definition for the above term, 

2. Read pages 174-191# 

3. Work the selected problems on pages 176, 177* 178, 179, ISl, 182, 184, 185, 
189 and 191. 

Advanced Assignment; Work as much of this assignment as you can before the next meeting* 

1. Read pages 196-208 to Job A-11, 

2. Work the selected problems on pages 197* 198, 200, 204, 205, 207 and 208, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS OUTLIKE 

VOCATIONAL ELECIRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MTHEMATICS 

Lesson 2? 
Application of Series and Parallel Oircuits«^AiiM@ters 

Referencet | 
I 

1, Singer, Bertrand B.> Basic Mathematics for Electricity^ Radio and Telcsnsisiong I 
McGraw-Hill Book Company^ | 

!• Discussion Topics: I 

A, Circuit application. The animeter as a voltmeter. I 

1, The voltmeter is basically an ammeter with enough resistance added in | 
series to cause the voltage required for full scale (or azsy point inter- | 
mediete) deflection to increase, | 

2, To use an ammeter as a vollmeter adjust the series resistance to give i 
the desired full scale voltage reading -with full scale current, i 

I 
a. Example: It is desired to make a 0 to 1 ma millimeter read 100 volts 

full scale. Its resistance is 25 ohms. What value of series 
multiplication is required? 

Solution: (S.ven ̂  = 25 ohms 

Fg ma = 1 ma 

Fg - 100 volts 
^ _ lOU volts tf\/\ e\r\f\ « _ 

Bg = — o m " " ^ ^ 100^000 o M s 
The meter drop was so insi^ifieaat that ±t was ignx>red« (•025 volts) 

B, Extending the voltmeter range 

•̂» Voltmeter sensitivity, A voltmeter ̂s sensitivity is a measure of th© 
amount of loading the voltmeter imposes on the source. Sensitivity is 
expressed as ohms per volt. High sensitivity B/volt is dssirable to 
prevent error in reading, 

a. Example: What is the sensitivity of a meter •̂ diich hss a resistance of 
5 megs, and a full ssale readissg of 109 volts? 

^ = P-t = 5 X 10^ ̂  5 .3: 10^ ̂  5 0 , 0 ^ oha 
^ % lxl02 ^ " ^ ^ 
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JNDIAMA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIOMAL EDUCATION DIVISION 
TRADE AMD INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEAGHMS OUTLBIE 

VOCATICMilAL ELECTRONIC TECHNICIAN TRAINING 

FUNBAKMTALS OF ELECTRONICS BASIC ELECTRONIC MATHEHATTCS 

Lesson 2? (Con«t,) 
Application of Series ar.id Parallel Circuits—itameters 

Multipliers. A voltmeter multiplier is a resistor added to the resis-
tance of the m.eter to increase the range of the meter. 

a. Let's suppose our meter which has a sensitivity of 1000 ohm/volt 
reads 300 volts full scaleo What resistance must be added to give 
a full scale reading of 600 volts? 
Solution: 

(1) Meter resistance B^ = ^^_^^^^ x i S g = 30>000 ohms 

(2) F^ ma (full scale current) « 300 volts = ^oOl amp or 
s ^ ^ 300000 ohm 

F^ ma = j: ̂Q̂ "̂  = ,001 amp 
s 1000 ohm 

(3) Total resistance R = ̂  = 600,000 
w .001 

(4) Resistance to add = 600,000 - 300,000 = 300,000 ohms 

3» Devia Ion of a formula for multipliers. From the problem above, it can 
be seen that to read 5 times as much voltage we would have to add resis­
tance until the total is 5 times greater (meter resistance + multiplier)» 

Eg = (multiplier factor x j^) - !^ 

Rg ~ resistance to add as multiplier 

% ~ resistance of meter or resistance usually there 

But since the factor (MF) is a number times the meter resistance already 
there, we can rewrite the formula, 

Rs = (MF - 1) X % 

a, Giv<̂  example pages 203 of reference 1, 

4. True value. When an ammeter or voltmeter has been extended with a shunt 
or multiplier, the value apparent on the dial must be multiplied by a 
factor determined by the shunt or multiplier to determine the true value 
of current. The general practice in industry is to multi^ily by factors 
of 10 or powers of 10, or, ̂ e n this is not possible—^to change the dial 
face. 

II, Siscussion of Previous Assignment 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

iNSTRUCTIOKAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

VOCATIONAL SL^TIU^JIC 'm^miGim mAIMNG 

FUNDiiMEWTALS OF ELECTR(»JIGS BASIC SJLEGT^OKIC MATKiMATXaS ^ 

Lesson 2? (Gon'te) 
Application of BeT±es BXA l%r-allel 01rc'aitS'°̂ .̂ ?Eaetgrs 

III. Homework (current) Assignment? Read pages 196-208 to Job Af-ll* ¥ork the selected 
problems on pages 197^ 198, 200, 204, 205,207 and 208 in reference 1« 

I7e Advanced Assignment? Read pages 191-197i» Wbrk the problems on pages 195 and 
196 in reference 1« 

I 
i 
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INDIANA DEPARTIVSWT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

^simm^ SHSST 

Ĉ«fATIONAL ELBCTIOrEC TECHNICIAN TRAINING 

MJND-AM ÎTAIS OF ELEXJTRONICS BASIC ElfiCTHONIC MATHEMATICS 

Lesson 27 
Application of . ^ r i e s and Para l l e l Circuits—^Ammeters 

Kefsrsncej 

lo Singer, Bertrand B», Basic Mathematics for E3.ectrieity> Badio and Television^ 
lis&av-Hill Book Ccxupany. 

Introduction: 

la lesson 26 ve studied a practical application of the parallel circuit. In this 
lesson we are going to put to work the series circuit. A- voltmeter will show us 
one use made cf the series circuit. 

New l^imss 

lo Ifaltiplier 
2, Otans per volt 
3 . Sensitivity 
U» Loading 

Assignment t Use reference listed above, 

1, Ifrite definitions for the above terms, 

2, Read pages 196-208 to Job î -ll, 

3a Wbrk the selected problems on pages 197> 198, 20O, 204> 205, 20? and 208, 

Advanced AssignEgnt; librk as much of this assignment as you can before the n e ^ meeting. 

1, Read pages 191-197. 

2a Work the problems on pages 195 and 196, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHEEIS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

lesson 28 
Application of Series Circuits and Parallel Circuits—^Voltmeters 

Reference: 

lo Singer> Bertrand Bo 9 Basic Mathematics for Electricity^ Radio and Television^ 
KcCk'aw-Hill Book Companyo 

I# Discussion Topics? 

Ao EJCtending the range of an amaeter 

1, Basic Ammeter* Description - An ammeter is essentially a delicately 
pivoted coil connected to a pointer (indicator)© The coil causing 
movement of the meter by exerting its force against the fiiced field of 
a stationary coil or the field of a permanent magnet. The amount of 
deflection is in proportion to the amount of current through the field. 

2, Sance the coil is delicate^ its current must be limited^ This makes 
necessary the use of shunts to multiply the current ability. 

3, The meter multiplier 

a. Fg ma is the full scale current of the ammeter 

b. The diagram 

4# The practical methods. The meter calibration department in a laboratory 
proceeds as follows: 

a. The current for full scale deflection is set to coincide iwith the 
indicated value Fs on the meter face. 

b. The voltage for Fg is read with a K or K voltage potentiometer. 

c. -Since the ammeter and the shunt are in parallel, the voltage across 
the shunt and the meter are the same at Fg (call it E^)o 

do A shunt resistance idll have to be set to carry the shunt current 
(Ig) in excess of the meter current (l^) at Fg. 

e. Shunt resistance will then be calculated as Rg« ^ 

5, When the resistance and range of the meter is kno-wr> the shunt resistance 
can be calculated by the fonaula* 
Where 1^ = Fg ma Rs ̂  ̂ m ^ 

I^ = meter R I - I^ 

I = Maximum range of current for meter and shunt 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FONBAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 2B (Con«t») 
Application of Series Circuits and Parallel Circuits—^Voltmeters 

6, Prom the above formula^ another formula can be developed*. 

Old formula: R« = hi % ma 
^ = meter R 

I = line current 

Rewrite the formula? Rg = (l^) (]^) then invert I^ 

^ - ^ I - 3 k 

But change the sign of operation to divide (~) to keep from disturbing 
the equality* 

Thus, ^ = I^ - I ~ IQI separate the term I - 1^ by expanding it to 

\ Ik 

I then Rs « I - 1 
5a 

If we now define i - as the ratio of the line current to the meter current^ 

or thus the multiply factor N of the shunt to its meter then 

Rg = % where Rg = shunt resistor 

^ = meter resistance 

N = Maxo new range 
Max. old range 

H . Discussion of Previous Assignment 

i n . Homework (current) Assignments Read pages 191-197» Work the problems on pages 
195 and 196 in reference lo 

IV. Advanced Assignment: Read pages 208-212, Work the problems on pages 211 and 212. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

ASSICaJMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHMATICS 

Lesson 2S 
Application of Series Circuits and Parallel Circuits—^Voltmeter 

Reference; 

!• Singer, Bertrand Bo> Basic Mathematics for Electricity^ Radio and Television, 
McGraw- Hill Book Company. 

Introduction; 

Lesson 28 is a very practical application of a parallel circuit. This is the 
way we would modify a current meter to read a higher current* In a later 
course, you will get an opportunity to do some actual modification of meter 
scales. 

New Terms; 

1, Meter 
2. Meter-movonent 
3# Shunt 
4. Fall scale deflection 
5. infinity 

Assignment t Use reference listed above. 

1. Write definitions for the above terms. 

2, Read pages 191-197. 

3# Work the problems on pages 195 and 196. 

Advanced Assignment; Work as much of this assignment as you can before the next meeting. 

1, Read pages 208-212. 

2, Work the problems on pages 211 and 2L?. 

-81-



pii^lJIPPPPPIiPipiijiiliiiiWliiWPi^^ 1 uu,iuiiiM-yiiii.i4iiiiinuiyu -u,.. 
fi.^"J-^,ljw''<>iU!..AiT^fc>4 

INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TBACHSRS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FllNDiiMENTALS OF JciLECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 29 
Application of Series and Parallel Circuits—The Bleeder Resistor 

Reference: 

lo Singer, Bertrand Bo* Basic Mathematics for Electricity* Badio and Television* 
Hcfe-aw-Hill Book Company,, 

I, Discussion Topics: 

A, The "bleeder" is a very Important and useful application of power supply cir­
cuits serving two important functions, 

lo The bleeder current maintains a finite amount of current through the in­
ductor of the circuit* thereby insuring better voltage regulation because 
inductance is a function of currents 

2o The bleeder allows various values of voltage to be tapped for different 
values of currents 

Bo A simple procedure for determining exact bleeder values is needed because 
cuprents are not equal in all parts of the bleeder* 

Procedure: 

ao The bleeder current should be (90^ of the p,t« current rating) -
(the required current of all of the loads). This value must be 
established first, 

b. Assume conventional current flow from the top of the drawing (posi­
tive of the power supply), 

c. Make a drawing of the bleeder circuit and the functions. 

-npfippfs. +11 -*> A 14 (A) Ep 

h 

R, 

Re 

14# 
Drop 
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72 03^0? 

•f#-12(A) B„ 

Vi Drop r r 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL fylATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRCXIIC TECHNICIAN TRAINING 

FDNDAMENTAIS OF ELECTRONICS BASIC ELECTRONIC MATHHIATICS 

Lesson 29 (Con»t.) 
Application of Series and Parallel Circuits—The Bleeder Resistor 

d. It is total current entering function A* Ik leaves function A, 
Thus? the curi'ent left through It section is Iĵ  - 14. Then the 
resistance required ifdllbe the voltage that was dropped divided 
by the current or 

E^ - E3 V3 drop 

It - 3J!|. " It - U 
R 

e. The next section in the same manner will be 
^2 drop ^ . z 

1^-14-13 1^.-14-33 
= R 

f. In the last section* we must drop what voltage is '»̂ left over". 
Thus, 

- % " % " E, 7-^ drop 

^ Î. - U - 33-12 I f U - 13 - 12 

n « Discussion of Previous Assignment 

III* Homework (current) Assignment: Head pages 20S-212. ^vk the problems on 
pages 211 and 212 in reference 1* 

17. Advanced Assignments Read pages 212-217* Work the problems on pages 214» 
215 and 217 in reference 1, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

ASSICaiMENT SHEET 

VOCATIONAL ELBCTR(»JIC TECHNICIAN TRAINING 

FDNDAMBNTAIS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 29 
Application of Series and Parallel Circuits-^The Bleeder Resistor 

Reference: 

lo Singer, Bortrand B.> Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Compaiay, 

Introduction; 

III complex electronic circuits the need often arrives for many different voltages, 
B) is usually more convenient to use one supply and a voltage diviaer network. 

New Terms r 

1* Bleeder 
2. Voltage divider 
3. Loaded 
4* No load 

Assignment: Use reference listed above, 

!• W?ite definitions for the above teims, 

2. Read pages 208-212. 

3, Work the problems on pages 211 and 212, 

Advanced Assignment; Work as much of this assignment as you can before the next meeting, 

1. Read pages 212-217, 

2, Work the problems on pages 214, 215 and 217, 
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INDIANA DEPARTMENT OF PU. .«C 1̂  
VOCATIONAL EDUCATION DIVILiON 
TRADE AND INDUSTRIAL SERVICE 

JON INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHEBS OOTLINS 

VOCATIONAL ELECTRONIC TECHNICIAN TEIAINKG 

FUNDiMHITALS OF ELECTRONICS BiUSIC ELECTBQNIG HATHSfATICS 

Lesson 30 
Application of Series and Parallel Circuits 

The Wheatstone Bridge and Sii'choff Voltage Law Rroblems 

ffeferGntes 

lo Singer* Bertrand Bo* Basic Mathematics for Electricity* Badia and Televi8i'>n* 
HcGcraw-Hill Book Ccmpangr* 

lo 0isctission T&pî cst 

Ao The Wheatstone bridge circuit 

A 

h 
i 

C 

BSW 

1, ^ is usually made ad justable« 
2, The bridge is adjusted to balance by adjusting Bo until zio current flows 

in the galvanometer« 
3« Then^ the voltage from A to B » voltage from. A to D or Xĵ  x B<]̂  -> I2 x Ry 
ho In the same manner* voltage of B to C « the voltage frcm D to C or 

II ^' B2 « I 2 V 
5« Then* dividing the one equation by the other w i H give the bridge quottest* 

Thus: 
II X El - I2 X a3 
I^ ^ x R ^ - I ^ x H ^ 

82 = 8^ 
B» A Kirchof f Law problam 

lo Beview Kirchoff's Laws of current and voltrvge» 

«̂ Voltage The algebraic sum of all voltages witliin a loop is equal 
to zeroo 

0̂ Current The algebraic sum of a H ©f the currents at a junction is 
equal to zerOo 
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mmmmmmmmmmmmmmmmmmaim mmmmmimmsmmBmmmmmmm vmu --1-

INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

ir^TRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHiaS OQTLINS 

VOCATI(»IAL ELEGTROHIC TECHNICIAN TRAININa 

FDNDiWENTALS OF ELEGTR(»0:CS BASIC SI£CTB(»]IG HA'EHBfATICS 

Lesson 30 (Con«to) 
Application of Series and Parallel drguits 

The Wheatstone Bridge and Kirchoff Voltage Law Problems 

2, A "two Tidndo¥** network , 
A , - ^ ^ 

-JL± 
~ 4v 

= 1-, 
vNAA/^ 

h 

,i_A- 6 V 
3^. 

-sAAAA— 
Oo5-A-

â  Outline for solution of network 

(1) Draw and label a diagram being especially careful of polarities 
©f soTirceso 

(2) Assume a direction of current flow. Try to be logical^ but 
remraiber that a negative answer will indicate ̂ e n the assamp-
tlon was incorrect. Wien possible, indicate one current in 
terms of others by Kirchoff «s Law of curr^its* 

(3) Trace a path throu@iout the circuit 1^ Kirchoff «s Law of voltages, 
lyase as many paths as there are unknownsi be sure to include 
a pa3?t of the circuit not previously incladed for each part 
tracedo 

(4) Solve simultaneously the known equations that result^ 
2 ^ - * II - ̂ 2 

Esamj^es ^ 6 volt^ j-̂  

Bguation Is 21-ĵ  

2s 2% 

+ 4I2 
+ 6 + 

= 24 = 

3 ( I l 

0 

= l2^° 

Solution s>7 addition and subtraction 
I^ = 5<,54 an ĵs 
I2 = 3.23 amps 

24 = 0 

givess 

II. Discussion of Previsus Assignment 

H I . Ifomewerk (current) Assignments Head pages 212-»21?o Wbrk the problems on pages 
2l4i 215 and 216 in referenee 1. 

17. Advanced Assiganents Read pages 235°245o ^ r k the selected problems on pages 
237-245 in reference X, 
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INDIANA DEPARTMENT OF PUBLIC JNSTRUCTION 
VCX:ATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCT'ONAU ftSATERIALS LABORATORY 
INDSANA STATE COLLEGE 

T t R R E HAUTE. INDIANA 

TSAGHBES muvm 

VOCATICMAL SLESTHOKIG TSCHHCIA!^ TEAIMNC 

JFUNDAMBKTALS OF ELECTECXJICS BASIC E E ^ T ^ H I ^ MITH^JK^^ 

Lesson 30 (Con«t.) 
implication of Series and .Parallel Cjjggitg 

The Wheatstone Bridge and larehof f Toltage Ls^ Fmblgas 

This popoblem is to be given to students 1^ blaekhsars^ 

1 •VsA/WW 
h-^ 2 ^ 

120 '^olts E3-74 115 VDltS 

How oaeh corrent tlonss throu^ B»t 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

!?iSTftUCT?CNAL MATERSALS LABORATORY 
SNOIANA STATE COLLEGE 

T t R R E KAUTE. INDIANA 

imCATlONAL ELSOTRONIG TSCHNICIAN TRABJING 

FUmmM'SSiS OP m^WMlQ^ BASIC lLSGTEOi)!IC li^jmmmiO: 

lesson 30 
Amplication of Series asid l ^ a i l e l Gir-e-oits 

•«Bi«a^H:S*M3i 

The Wheatstone Bridge sua. Sirchof f Yoitsi^ Law Problems 

Beferences 

1« Angers Bertr-and B*̂  Bagje ^ t h ^ a t i c s for '^Q&trtQ±t3rs Bjsipjo s^ T e l e ^ i o n j 
!fe(fe=s?r4!ill Bsok C ŝapaî * 

Thtroductions 
:^vr<nvHM» 

Now fo? s€DLe fun. Here i s a jf»actieal plac© for you to use your xsat-hQuatiss 
asid ele^troaies* Sireheff «s lasss oan provide msî '- hsups -with popcorn before 
the f ire« 

Hei? N Ts^ist 

2, Bridge 
3e 6alvan«aeter 
4* Brasieh 

Assigpnents Use ref ©rsmce listed above, 

1» ^Ite dsfisitions for the above terms. 

2* Eead pages 212-217, 

3. Iferk the ppobleas on pages 214# 215 and 2l6. 

Adyanged issigf^ents l^rk as cmch of th i s assigjMont as you caa before the nsKt meeting, 

le He^ pages 235-245. 

2, Iferk the selected problems on pages 237-245e 
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JNDIAWA DEPAR-meS^T OF PU8L5C INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COI.LfGE 

TERRE HAUTE, INDIANA 

l&SATimM, SL^mC^Jie fSCHHIGIAK TBAIKIKa 

FOIBMlSTiXS OF ELiGTHĈ IGS Biisic EiscssoNia mrsmATiQS 

lesson 31 
Elestgical E B I ^ ^ 

1, ^2g©?^ Beiijyaad B,* Basic ^ t S a ^ t i e s for KLeetrieity^ Badio and felefisiog^ 
l^^aw-^iilX Bask ^aapai:̂ * 

!• K^eiassion Tbplsss 

^ Ij^^^on 31 i s more praetiee isi coorpatiBg the cost of operatioii ^f e l^ts le i t l 
d@^$ese S^ae praetieal probleos fresn b^@ and ixid^istsy r̂auld &s^ %his 
l€3son smeh nor® interesting* 

I X Mseossion of Bfe^ocus i^si^ssent 

HI, Homenork (cia??@nt) Assig^sent: Bead p^ies ^5-245* ^ric the s^leeted parefeX̂ aiS 
on pages ^1, 233, 239* 240, 241 and 245 i a ref erence !« 

If, Mraneed Assiganients lead pages 21^^^^ t© Job ll-4c ^yk the selected pr©b-
l ^ s ©a pages 246, 247, 250, 251, 254> 256, 257 and 25S iax 2?ef erence 31. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SB^VICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIG3IMEI9T SHEET 

voaAnc»[AL sasGTBmiG T E G H N I C I ^ TaAmiNG 

FmBmmTU^ OF ELBCTBCHEGS BASIC ELECTR(»IIC MATHSaTICS 

lesson 31 
ELeetrical Siergy 

Bsference: 

1, Singer* Bertrand B,» Basic Ifeithematics for Electricilyj Hadio and Television^ 
ISz&ss^^'^ExlL Book (kmpax^. 

latrodnction; 

The ^jectronie technician ^ H l be celled upon to convert trom. mechanical to 
electrical ener^ and poiier« Ea %ill also have to course cost of operation^ 
idre size« axA fuse sizes for -̂ arioT;̂  electrical and mechanical devices* 

Hew Tezsss 

1, SschsnleaX energy 
2* Electrical energy-

Use 3ref er^ice listed above* 

lo Hirlte d^fiaitions for the above terms, 

2. Bead i^ges 235-245. 

3* ^ k the selected problaas on pages 237# 23B^ 239> 241 and 245* 

Mvaneed j^si^iaent: l^rk- as isach of this assigEoent as jou can before the next meeting* • 

1« Bead pages 246-258 to ̂ b 1X«4* 

2* ^ r k the selected problesis on pages 246^ 247> 250^ 251^ 254» 256^ 257 aaad 25S* 

€ ^ ^ > -



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

lEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

PTJNDAMEKTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 32 
Resistance of Wire«—Ratio and Rroportion 

Reference: 

L, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television^ 
McGraw-Hill Book Companyo 

I. Discussion Topics? 

A. Ratio 

1, Definition—^the product or quotient comparison of one number to another, 

a. Examples: 

(1) The Jones* have 3 times as much as we do, (3:1) or 3 A 
(2) Polley A is 9 inches in diameter. Pulley B is 2 inches in 

diameter. Therefore, pull^ A is 4i tines larger in diameter 
than poliey B. 

2. Comparisons can be made only when the tenns are alikeo Ihe example below 
shows how to make a proper comparison* 

a. Example: 

(1) The ratio ̂ -. = & is incorrect, but if it is changed from s^ 

to ^^ it is corrects It would be written ̂  Z ^ ^ 

B, Proportion 

1. A proportion is the expression of equality of two or more ratios, 

^» P3rect proportion^ When two interdependent quantities have a rela^-
tionship such that \ihen the one increases or decreases so does the 
other respectively? then the two quantities are said to be in direct 
proportion to each other, 

(1) Exan^jles? 

1, General M. K. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TEF«RE HAUTE. INDIANA 

TEASCHEBS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FDNBAMENTALS OF ELECTRONICS BASIC BLBCTa(»IIC MATHaiA3fICS 

Lesson 32 (Con»to ) 
Resistance of Wire—^Rabio and R^portion 

2« With a fixed resistor the ciarrent with IS volts applied is 
2 ampsa What current viill result with 54 "wolts applied? 
Let (x amps) fee the unknown amperage, 

IS volts _ 54 volts 
2 amps X amps 

18 X = 108 
X = 6 amps 

b. Indirect proportion^ When tw> interdependent qaantities have a 
relationship such that the increase or decrease of one will -cause a 
decrease or increase respectively, then the quantities are said to 
be in iijwerse proportion to each other* 

(1) Esamples: 

1. General H-i N^ 

«2 % 
2» When voltage is constant, current flow is inversely pro­

portioned to the resistance of the circuit. 

I = ̂  ycoi^tant) 
R (variable 

IE = E or 5i = ̂  or 1^ Bg or Iĵ  IL 
I. ^ 

IX* Discussion of Brevious Assigiiaent 

III» Homework (current) Assignments Read pages 246-258 to Job 11-4, Work the selected 
probieas on pa^s 246, 247> 250, 251^ 254, 256^ 257 and 258 in reference 1, 

IT; Advanced Assigcments Read pag^s 258"274o ^ r k the selected problems on pages 
263, 264, 266, 268, 270, 272, 273 and 274 in reference lo 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIOMMT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINBJG 

FONDiMBNTALS OF ELECTRONICS BASIC ELECIRONIC MATHMATICS 

Lesson 32 
Resistance of Wire—^Ratio and Proportion 

Reference; 

lo Singer, Bertrand Bo, Basic Mathematics for Electricity, Radio axid Television^ 
Ke&'air-Hill Book Company,, 

Introductions 

In electronics as in all other fields reactions are often seen to vary directly 
or indirectly with certain other factorso Resistance noi-mally varies directly 
with temperatureo 

K'3V Teims! 

lo Ratio 
2* B?©portion 
3o Directly 
4. Indirectly 

Agsignaent! Use reference listed above^ 

1, Read pages 246-258 to Job ll-^o 

2, W)rk the selected problems on pages 246, 247> 250, 251, 254, 256, 257. and 
258. 

Advanced Assignmentg Work as much of this assignment as you can before the nest meeting*] 

lo Read pages 258~274<, 

2o Work the problems on pages 263, 264, 266, 268, 270, 272, 2?3 and 274. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLIME 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 

Lesson 33 
Resistance of ̂CLre and Size of Wire 

Reference; 

1, Singer, Bertrand B09 Basic Hathematics for Electricity, Radio and Television, 
McGraw-Hill Book Companyo 

I* Bisenssion Topless 

Ao The American wire gage table as well as the resistivity of different wire 
sizes and tgrpes should be discussed. Even the association of the terms 
insulator, semi-conductor and conductor would be a help in future study* 
The circular mil should also be discuss^ 

H0 Hsmework (current) Assignments 

Ac Read pages 253-274* Work the selected problems on^pages 263* 264, 266, 268, 
270, 272 and 274 in reference 1, 

B. Read pages 275-293# Work the selected problems on pages 277* ^B, 279* 280, 
284> 290, 291* 292 and 293 in reference lo 

III* Advanced Assignment? Read pages 138-147* W6rk the selected problems on pages 
142, 145* 146 and 147 in reference 1* 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLE'^E 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

ASSKME^^T SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FDNDAMSHTALS OF ELECtRONICS BASIC ELECTRONIC. MATHBMATICS 

Lesson 33 
Resistance of Wire and Size of Wire 

References 

lo Singer, Bertrand B*, Basic Mathematics for Electricity^ Radio and Ttelevision> 
McGraw-Hill Book Company^ 

s 
i 
i 

t. 
i 

Introduction: 

The resistance and the current carrying capacity of wire depends upon the material 
it is made from, the diameter of the wire, the length of the wire> and even the 
insulation and physical placement of the wire in the equipment on the job. 

New Terms: 

1. 
2. 
3o 
ko 
5o 
6o 
?• 
8. 
9. 

Ratio 
Proportion 
Power factor 
Diverse 
Direct 
N. E. Co 
Line drop 
Bass 
Entrance 

Assignment? Use refe: 

Itf ^ite definitions for the above teims* 

2, Read pages 250-293. 

3. Work the selected problans on pages 263, 264i> 266> 26$, 270, 272> 273* 274* 
277> 27a, 2 7 % 280, 290, 291^ 29^ and 293* 

Advanced Assignment: Work as much of this assignment as you can before the next meeting. 

X, Read pages 138-147o 

2o Work the selected problems on pages 142, 145> 146 and 147* 

-95-



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

•nSACHERS OUTLINE 

VOCATIONAL ELEC1R0NIC TECHNICIAN TRAINING 

FUNDMENTALS OP ELECTRONICS BASIC ELECTRONIC MATHSIATXGS 

Lesson 34 
Combination Circuits-—Polynomials 

Reference: 

lo Singer^ Bertrand Bos Basic Mathematics for Electricity> Radio and Television^ 
McGraw«Hill Book Company, 

I. Discussion Tbpics? 

A. Adding and subtracti 5 polynomials 

lo liie rules of addition and subtraction discussed previously still hold 
true<» (Review rules with student participation.) 

2# It is necessary to keep like terms under like terms. Riemeinber literal 
terms are like, dollar signs in money problems^ like volts> ohms> and 
current in electronic problems. «Thus;> perform the numerical algebra 
according to the rules> then affix the eoomion literal terms. 

3# Examples: Addition— (2S^ - 3 x + 4 ) + {x2 + 2 x - 5 ) urite in this 
manner 

2x? - 3x + 4 
5 

+ 2 - X + 2x 

x^ - X - 1 

Subtraction-— 8R «• 63 - 2T 
less 5R - 63 -f 2T 

3R - 4 T 

B. Holtiplication 

1. A polynomial (many-number) with a monomial (one number) 

a. Doing it with numbers (4B) (3) consider the same as 
(40+^) (3) thus, 40+8 (polynomial) 

3 (monomial) 
120+ 24 or 1A4 

With nomerial and literal numbers 
(2x + 5) (-^) 2 x + 5 

: ^ 

-ax? «2Qx 
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INOIAf^A OEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 4 

TERRE HAUTE, INDIANA 

1SACHEHS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FDKDi5MBNTALS OF ELECTRC»n:CS BASIC ELECTRONIC MAIHBMATICS 

Lesson 34 
Cgnbination ClrcuitS'~°PolyncHnials 

Heference: 

lo Singer, BertraiKi B.,:, Basic Mathenaties for Electricity, Radio and Television^ 
Mc&aif-fiill Book Company, 

I. Discussion TDpics? 

A, Adding and subtracting polyncsnials 

io fhe rules of addition and subtraction discussed previously still hold 
tmea (Review rules with student participation, ) 

^ it is ̂ iQCQSsary to keep like terms under Tike teimSo Rfimember literal 
terns are like, dollar signs in laon^ problems^ like volts> ofaznsj and 
current in electronic problems* . Thasj> perfozm the numerical algebra 
according to the rules> then affix the cê iaion literal terms* 

3« Examples: Addition— (t^ - 3x + 4) + (x^ + 2x - 5) write in this 
manner 

+ o 
- X -«• 2x «- 5 

JL. ^ i "̂  .^ 

Subtraction— 8B - 63 - 2T 
less 5R - 63 -i- 2T 

3R - 4 T 

B« KiLtiplication 

le A polynomial (many-number) with a moncHnial (one number) 

a. Doing it with numbers (48) (3) consider the same as 
(40+S) (3) thus, 40+8 (polynomial) 

3 (monom- JL) 
120+ 24 or 144 

With nomerial and l i t e r a l numbers 
(2x + 5) irks) 2 x + 5 

- i x 
«-8^ ='2Qx 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
\/OCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, IND5ANA 

TSACHERS OUTLINE 

VOCATIONAL ELECBK^C TECHNICIAN TRAINING 

FDNDAHMTALS OF ELECTRCmCS BASIC ELECTRONIC M/THBHATICS 

Lesson 34 (Con't , ) 
Combination Circuits—Polynomials 

2, Ifiiltiplication of a polynomial with a polynomial 

a. Consider the product of 48 x 23o We could ca l l i t (40 + 8) (20 + 3) 
or (50 - 2) (18 + 5)o Consider i t the latter. 5 0 - 2 

18 + 5 
250 - 10 
9 0 0 - 3 6 

1150 - 46 = 1104 
Test i t as 48 times 23o 

3. From the above comes the role—t-to multiply a polynomial by a poljniomial 
take each term of the multiplier times each term of the multiplicand 
and combine a l l terms of the product by addition* 

Example: x? - 2xy - y^ 
times X - y 

t 

^- 3?y -S^ - ŷ  
:L£ 

H , Discussion of Previous AssigiiD.ant 

m . Homework (current) Assignments Read pages 138-147. Work the selected problems 
on pages 142, 145* 146 and 147 in reference 1« 

17* Advanced Assignment s Read pages 310-319. Wbrk the problems on pages 316-319 in 
refssrence 1. 

•97-



mmmmmmmmmmmmmmrm 1 

INDIANA DEPARTMENT OF PUBLIC INSTRUCTION ^''^'^'''^^'^''^'''''-,'inJ^^lVArTS^^ 
VOCATIONAL EDUCATION DIVISION TERRE HAUTE I N D I A S A 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INUIMINM 

ASSIONMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MAJCHMATICS 

Lesson 34 
combination Circuits—Polynomials 

Reference? 

lo Singer* Bertrand Bo* BasicJfethemat^ for Electricity* Radio and Television^ 
Mie©?aw-Hill Book Comrianyo 

Bitroduction: 

After our discTission of series circuits* it can be seen that we have some more 
complicated mathematical expressions ahead of us» In lesson 3U> we will gain 
sk?.ll with some more complicated mathematical expressions, 

Heif Tfermsg 

1, I^lynonials 
2« Bfonomial 

Assigrments Use reference listed abovso 

1» %7ite definitions for the above termSo 

2, Read pages 138-147o 

3, W©rk the selected problems on pages 142* 145> 146 and 147» 

Advanced Assignment; Work as much of this assignment as you can before the nezt meeting* 

lo Read pages 310-319o 

2» Work the problems on pages 3l6"319o 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND : N D U S T R I A L SERVICE 

INSTRUCTIONAL ^'^TERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHSiS OUTLINE 

fOCATEONAL ELBCTRCaJIC TECHNICIAN TRAINING 

FUNDAI'CENTALS OF EOSGOSONICS BASIC £I£CTRC»IIC HATHQIATICS 

L e s s o n 3 5 
Gcraphs 

R e f e r e n c e s : 

Iff Singer, Bertrand B*> Basic Mathematics for Electricity, Radio and Television^ 
McGraw-Hill Book Ocsapansr, 

2o Hare, Walter %s Workbook for First Course in Algebra^ D* C. Heath aiid Com­
pany, Boston* 

I. Discussion Topics? 

A, Si the study of AC^ vacuum tubes, and transistors, it is much easier to show 
relationships by graph rather than foimolac. The student should be able to 
choose asis, make divisions and plot curved lines. The K, Ip curves are a 
very good essample of graphing in electronics. One can predict almost any-
operational condition of a tube from its iset of cur B S . 

II. Discussion of R?evicus Assignment 

III, Homework (current) Assignments Head pages 310-319, W>rk the problems on pages 
316-319 in reference 1, 

IT. Advanced Assignment? Test on pages 57* 58 and 59 in reference 2, 

-99-



iMK mms 

INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLl-EGE 

TERRE HAUTE. INDIANA 

ASSICaOIQIT SHSST 

VOCATIONAL BLBCTH(»IIG TECHNICIAN 1RAI8ING 

FONDiMENTALS OF ELECTRONICS BASIC £££CIBC»IIC MATHBfATICS 

Lesson 35 
Graphs 

References? 

lo Singer, Bertrand Bo, Basic JSa.th.&na.tlcs for Electricity, Radio and Television^ 
McC&T'aw-Hill Book Oompanyo 

2a Hart, Walter W., Workbook for First Cbnrse in Algebra, Do C* Heath and 
Company, Bostono 

Introduction: 

A graph is a picture that showc the effect of one variable on another* &aphs 
are used thronghont the electronics industry to present ixtfoimation in s^qjle 
forn^ to describe the operation of circuits, and to illustrate relationships 
that can be shawa. by data presented in tabular fozm« 

New Terms: 

lo Dependent 
2i Independent 
3# T&Piable 
4» Operating point 

Assigaaent; Use references listed aboveo 

1« WW-te definitions for the above teims, 

2. Read pages 310-3i9o 

3o Work the problems on pages 316-319. 

Advanced Assignment? Wbrk as much of this assigiment as you can before the next meeting* 

lo Test on pages 57> 5S and 59 in reference 2» 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
V0CAT50NAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL SBRVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELEGTHONIC TECHNICIAN TRAININa 

FONDMHJTALS OF ELECTRONICS BASIC ELECTRONIC MATHSCATICS 

Lesson 36 
Graphs—SiaailtaneoTis Linear Equation 

References: 

1« Singer, Bertrand B», Basic Mathematics for Electricity, Radio and Television, 
McGcraw-HiH Book CtMpauyo 

2, Haa?t, Walter W«>, Workbook for First Coiirse in Algebra, D» Co Heath and Company, j 
Boston, 

I. Oiscnssion Ibpicsr 

A« Simoltaneous ec^iations: When a problem exists where there are tw> or more 
unknowns, a solution of the problem is not possible xmless the same number 
of different but true equations are available* The simultaneous operation 
of these two equations will produce values of the unknowns that are satis­
factory to all of the equations. This is then the proper solution of the 
equations* 

B, &aphical solution 

1. The equation Sx + 2y equals 14 is a linear equation and its plot on a 
graph can be accomplished as follows: 

a. Find values for y while varying z. 

when X equals 
0 

then y equals 
7 

15 

b. Plot the points obtained. 

-X 

c. All the points along this straight line are solutions of this equation. 

C, Two linear equations will result in a plot with two straight lines. Plotting 
two straight lines on the sam'̂  graph will result either in them intersecting 
in one place or thou being parallel. If they intersect, their intersection 
is a common solution of the two equations. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

FUNDAMQITALS OF EEEGTR0N3DS BASIC ELECTRC»riC MATHEMATICS 

Lesson 36 (Con^t*) 
(5:'apbs—Simultaneous Linear Equation 

1. The instructor should now issue graph paper and have the class plot the 
following examples? 

3x + 77 equals 8 

X + y equals 0 

a« 3x + 2y equals 5 b 

2x + (-y) equals S 

0. Solution by addition and subtraction 

Rules: 

1. If necessary^ multiply each equation by a number that will make the co­
efficients of one of the variables of equal absolute value. 

2. If these coefficients of equal absolute value have like signs^ subtract 
one equation from the others if they have unlike signs, add the equations. 
In this manner you should have a new equation in only one imknown, 

3# Solve the new equation in the usual manner. 
4. Substitute the value solved for in one of the original equations and then 

solve for the other unknown. 
5# Check these solutions in the remaining original equation. They should-

satisfy the equation. 

a. The instructor should irork a problem illustrating this method, 
Esample: 

3x +2^ equals 8 
5x - y equals H 

3(2) + ;?y equals 8 
6 +2y equals 8 

2y equals 2 
y equals 1 

3x + 2y equals 8 
-10K - 2y equals -22 
-7x -(^ equals -14 

x equals 2 

5(2) + 1 equals 11 
1 0 + 1 equals 11 

11 equals 11 

II. Discussion of R:evious Assignment 

III. Homework (current) Assignments Read pages 310-319o Work the problems on pages 
316-319 in reference 1, 

nr. Optional Assignment: This assignment shoiild be given only if the student or stu­
dents need additional practice. 

W6rk tests 57 and 58 and both sides of tests 59 and 60 in reference 2, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL EIECTR(»IIG TECHNICIAN TRAINING 

FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATH0IATICS 

Lesson 36 
Graphs—Simultaneous Linear Equation 

Reference: 

1» Singer, Bertrand Bo* Basic Mathematics for Electricity, Badio axid Television* 
McGraw-Hill Book Companyc 

Introduction: 

Thus far we have solved equations with only one unknown. We may have started 
with an equation "with several variables but have always been able to substitute 
for all variables except one* We then solved for the remaining one, Ixi this 
lesson we will study solutions of equations v^ere two unknowns still remain 
after you have made your substitutions. These equations are called simultaneous 
linear equations, equations of the first degree. 

New Terms r 

1. Simultaneous 
2, Linear 

Assignment; Use reference listed above* 

1, Read pages 310-319# 

2, Work the problems on pages 316-319* 
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VT 003 191 
Basic A-C D-C for Electronics, 

Electronics Vocational School, Bloomington, Ind. 
Indiana State Dept. of Public Instruction, Indianapolis 
Indiana State Univ., Terre Haute. Instr. Materials Lab. 
Pub Date - Jan6U 
MF AVAILABLE IN VT-ERIC SET 116p. 

nEACHING GUIDES, *CURRICULUM GUIDES, STUDY GUIDES, *TRADE AND 
INDUSTRIAL EDUCATION, ^ELECTRONIC TECHNICIANS, MATHEMATICS, 
THEORIES, ELECTRONIC EQUIPMENT, *ELECTRONICS, EXPERIMENTS, 
INDIVIDUAL INSTRUCTION, 

Teaching outlines and assignment sheets are used in this revised 
teaching guide to direct the student in basic A-C D-C theory in a 
beginning course in electronic technician training. The course was 

developed by a vocational coordinator and an electronics instructor 
in cooperation with the staff of the Trade and Industrial 
Instructional Materials Laboratory. The electronic theory presented 
includes a study of simple circuits, series and parallel courses, 
vacuum tube voltmeters, mi 11iammeters, signal generators, scopes, 
and other instruments. Reactance, capacitance, and other units are 
also included. Job experiments illustrating theory and use of these 
instruments are included. Mathematics is introduced at the time it is 
needed to understand the theory and work the lab experiments. The 
teacher's outlines include the lesson introduction and objectives, 
mathematics references, electronics references, and lab 
experiment titles. The student assignment sheets provide 
introduction and objectives, references, materials and equipment 
list, experiment procedures, and study questions. A bibliography 
of related textbooks is included. This document is available for 
$1.00 from Division of Industrial Education. Indiana State 
University, Terre Haute, Indiana U7809, (HC) 
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Ŝ  

U/ 

M̂ H 
•t 

» 

««< ' 
r u • 
ft 

(. 
;> 

rH 
cr> 
f ^ 
s " ^ 

• • * 

(»»*«. • ^ f r ' 

!.»»» 
<>̂  
fcxaa 

^ 

V O C A T I O N A L 

Indusirittl — Technical Eficicaffion 
Department of Public Instruction 

STATE eff I N D I A N A 

INSTRUCTIONAL MATERIALS LABORATORY 

Indiana State University 

Terre Haute, Indiana 

f. 



^-'"''^smimmsmi^mmBmmmmmmt'mimmmm mwmmmmimmmmi^^Hammmmmmmimmmsm mimmmmmmmmm»Hmm^imm^^i 

Si. leisnea m mim Bmim i mas. 
ffifo w Bmum 

las K O i e i fits ^ 1 ageiEiiKH) lumt ts msm mm m 
PaSa Ok OSSllZiTiOfi OSlBIfilTHE H POIKH W VEW DC BPWIOtQ 

psnxi OS r^LO 

BASIC A - C D - C 

r o r 

E L E C T R O N I C S 

Electronics Vocational School 

Bloomington. Indiana 

Firs t Revision 
January, 1964 

State of Indiana 
Division of Vocational Education 

Trade-Inciistrial- Technical Education Brandi 

lEistructional Materials Laboratory 
Trade and Industrial Education 

Indiana ^ a t e Co l l e^ 
Ter re Haute, Indiana 



•van 
smuvtuiuLiuuu,.,L „t-i,UiL. ^ , . . - . 1 I . WJW-J—^J m,,,.jM,w^..jmmm^-i-^ •^JLW.«.-:^^"-^-^^<W^-^'-

"gj-Ms CHn-o St&te uBii 'cJsliy 
^ 0 y-^'^p^r Heed 
Ccslsa^ssiSj (^£io ~ ^ 1 S 
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PREFACE 

This course in Basic A-C D-C is definitely one of the most important basic electronics 

courses. The person whc intends to bee:me an electronic technician will need to master 

this course bei:*re continuing his technician training, it is in the study of Basic A-C D-C 

that the fundamental electronic theory and mathematics is presented. 

The electronic theory presented in this material includes a study of the f :^llowing: 

simple circuits, r ies and parallei circuits, the use of vacuum tube vcltmeters, milliam-

meters, signal generators, scopes and other instruments. Reactance, capacitance and 

other imits are also included. The job experiments make it possible to study and help 

understand the theory and use of these instruments. 

The mathematics presented covers the algebra, geometiy and trigonometry necessary 

for the study and understanding of electronics. 

This is set up in such a way that the mathematics, theory and experiments contribute 

to each other. The math is introduced at the time it is needed to understand the theory 

and work the lab experiments. 

It is believed that this course will be very successful if the suggested teaching plan is 

followed. The course has been used, corrected, then revised before it was printed. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TETOIE HAUTE. INDIANA 

Course II 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 1 
Introduction to the Electron Hieory 

Basic A-C D-C 

ADMINISTRATION 

Names and addresses or students 

Introduction of Cooke and Slurzberg 

Explanation of lecture and lab set-up 

MATHEMATICS TEST (1960-1961 Test) 

Objective: The purpose of this test is to find out how much review of mathematics and 
algebra will be necessary for this group of students. After its evaluation, the reviev/ 
schedule will be set up to provide adequate review Forty minutes will be allowed for 
the test 

MATHEMATICS 

Objective: Lesson 1 will be the beginning review of algebra. In this lesson, we will 
review literal and signed numbers along with the addition and subtraction of signed 
numbers. Tnere will be an assignment of material to be done by the student as home­
work. (Express the importance of homework in this type of stucty.) 

1. Literal numbers 

2. Signed numbers 

3. Addition and subtraction of signed numbers 

ELECTRONICS 

Objective: Lessen 1 will introduce the student to the basic electron theory. Chapter 2 
of Slurzberg will be covered. An assignment of reading material will be given at the 
end of the lesson. 

1. Read Chapter 2 of Sr^rzberg's, Essentials of Electricity for Radio and Television, 
pages 45-56. 

2. Hand out Lesson 1-A, "The Electron", and explain the purpose of the handout. 

3 . Handout Lesson 1-B, "Units". 

- 1 -
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Course II 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 1 (Con't.) 
Introduction to the Electron Theory 

Basic A-C D-C 

4. Assign as next week's reading material, pages 45-61, and 67-74 in Slurzberg 
as prescribed in Lessons 1-A and l-B. 

5, Assign problems to be worked in Cooke's, Mathematics for Electricians and 
Radiomen, pages 5-19, and in Cooke's, Basic Mathematics for Electronics, 
Second Edition, McGraw-Hill Book Company, pages 53-74. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 1-A 
The Electron 

INTRODUCTION 

Before starting our study of the electron and its behavior, there are a few basic terms 
with which we must become acquainted. Although some of you may think this is a boring 
discussion, you should make every attempt to get this information under your hat. It 
will be very difficult for you to visualize the electron, v/hich has a mass of 
0.0000000000000000000000000000911 grams or the proton which is 1845 times larger. 

OBJECTIVE 

The purpose of this handout is the same as that of the first hour of lecture on electron 
theory. Answer the questions on a separate sheet of paper and hand them in along with 
the handout sheet. If there are any questions about this or any handout, be sure to ask 
them to the instructor. 

REFERENCES 

Marcus, Abraham, Elements of Radio, Second Edition, Prentice-Hall, pp. 312-321. 

Oldfield, R.L. , Radio, Television and Basic Electronics, American Technical Society, 
pp. 8-16. 

Sams, Howard W., Basic Electricity, Tv,̂ elfth Edition, Job 1, Bobbs Merrill. 

Slurzberg, Morris, Essentials of Electricity for Radio and Television, McGraw-Hill 
Book Company, pp. 45-61. 

QUESTIONS 

1. What are the two types of charges that a body may take? 
2. What are the two types of electricit^?^ as defined in class? 
3. What is a conductor? 
4. What is an insulator? 
5. How can an atom become charged? 
6. What are the three forms of matter? 
7. What is the difference between current and electromotive force? 
8. What are the four ways of creating an electromotive force? 
9. Explain in what direction electrons flow. 

10. How do bodies with like charges behave? 
11. How much does the proton weigh? 

-3-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course H Basic A-C D-C 

Lesson 1 -B 
Units 

INTRODUCTION 

Electronics, like other fields, has a language all of its own. Many of these terms have 
other meanings elsewhere. 

OBJECTIVE 

The purpose of this lesson handout is to acquaint you with some of the most common and 
basic electronic terms. Remember these terms; they will be used again and again. 

REFERENCES 

Henney, Keith, Principles of Radio, John Wiley and Sons, pp. 26-29. 

Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 321-327. 

Sams, Howard W., Basic Electricity, Twelfth Edition, Job 2, Bobbs Merrill. 

Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book Company, 
pp. 67-74. 

Note: The instructor will usually provide sufficient reading material, however, if he 
should fail to assign the material from Slurzberg that is specified in these handouts, you 
are expected to go ahead and read it. Remember, it is for your benefit. 

QUESTIONS 

1. What is electromotive force? 
2. Why are we concerned with differences in pressure? 
3. How many electrons make a coulomb of charge? 
4. What is an ampere? 
5. What is the unit of power for electrical work? 
6. Define force. 
7. Define energy. 
8. R is the symbol for . 
9. E is the symbol for . 

10. I is the symbol for . 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

1VL\TH EVALUATION TEST (1960-1961) 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 Basic A-C D-C 

Name 

ADD 

i . -9 2. 
^ 

7. -8 2/3 
16 4/5 

SUBTRACT' 

9. '9 10 
-2 

15. -8 2/3 
16 4/5 

MULTIPLY 

17. (5) (-4) 

18. (3) (-6) 

19. (a2) (-b^) 

20. (x3) (x5) 

21. (2ay2)3 

22. (15c2d3e) 

16 
-30 

8. 

16 
-30 

16. 

(4) 

(-C) 

(4cz) 

Class 

3 . -2 1/4 
6 5/7 

-8 5/8 
4 2/3 

11 . -2 1/4 
6 5/7 

-8 5/8 
4 2/3 

4 . 

12, 

.0025 
-.1024 

.0025 
-.1024 

Date 

5. 16 
66 

13. 16 
66 

t 

6. -78 
-47 

14. -78 
-47 

23. (4 + jx) (x) 

24. 3(3x + 4y) + 4(2x + y) 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Course II 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 2 
Algebra - Review and Application to Electronics 

Bar.ic A-C D-C 

INTRODUCTION 

This lesson will consist of three hours of lecture o Approximately two hours will be 
spent on the review of mathematics, The remaining hour will concern electron theory. 

MATHEMAIICS 

Objective: In the review of mathematics we will concern ourselves mostly with the 
addition, subtraction and multiplication of signed numbers. The laws of exponents, 
multiplication of monomials, multiplication of polynomials, and the multiplication 
of polynomials by polynomials will take up most of the lecture period. This review 
may be somewhat slow or fast according to the ability of the students. STAY 
WITH YOUR STUDENTS as much as possible. 

Explanation: Continued review of algebra. Cooke's Basic Mathematics for Electronics, 
Second Edition, pages 74-84, and Cooke's Mathematics for Electricians and Radiomen, 
First Edition, pages 25 "36. 

1 o Multiplication of signed numbers 

2. Laws of exponents 

3 . Multiplication of monomials 

4. Multiplication of polynomials by monomials 

5. Multiplication of polynomials by polynomials 

Summarization: In this very rapid review of math and algebra fundamentals we have 
talked of addition, subtraction and multiplication of signed numbers. In your study 
of electronics, a basic knowledge of these things is an absolute necessity. Be sure 
that you understand them. 

1 o Assign problems as homework. 

ELECTRONICS 

Objective: The objective of this lecture period will be to give the student a clear 
understanding of potential, current flow, methods of producing an electric current 
and primarily. Ohm's Law. 

• 6 -
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TEACHERS OUTLINE 

VOCATIONAI. ELECTRONIC TECHNICIAN TRAINING 

Lesson 2 (Con't.) 
Algebrl - Review and Application to Electronics 

Basic A-C D-C 

Explaffiation: Revktw pages 45-57 in Slurzberg's, Essentials of Electricity for Radio aiid 
Tel^risioa. Answer die students* questions. 

1 - Pc^efflrfffl—Discoss pc^eotral and potential difference. Give odier terms for 

2, Qirrsit flow—^Wfcat it is and ¥*at it is affected by. 

3 . Discuss dte m«Kiiods of producing an electric current—chemic^, diermal, 
snd ^ ) I a r . 

4. Okm's Law—Use die bydraolic analogy o£ current flow. 

a. Rate of fiow is equal to die pressure divided by t!^ (^]|x>sition. 

h. Rate of current flow is equal to die voltag;̂  (pressure) divided by die < ĵpc îtion 
(resistance). 

llLer^are, I = E/R 

5. Discuss Figure 2-lS onpage 68 in Slurzberg's, Essentials of Electricity for Radio 
and Tele'fision. 

6. Go di£OQ^ Slur^jerg^s, Essentials of Electricity for Radio and Televistoii, 
in die Symbols and Aldxreviations. 

Assign O&m's Law problems for die students' homework. Select problems from GocSoe's 
Mr̂ ipPiefff̂ acs for Electricians and Radiomen, Cooke's Basic Madffimatics for Blectronics, 
Second Edition, and Sjur^jerg^s Bssgitials of El^aricity for Radio and TelevisiDii. 

mis. Lesson 2-A, "Simple Circuits". 
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lesson 2-A 

JNmOOCCTlQN 
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INDIANA QEPARTVSNT OF PUBUC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDl^TRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 
Lesson 3 

Algebra - Review and Exponents 

MATHEMATICS 

Objective: In this hour of lecture, we will go into the division of signed numbers, the 
laws of exponents, zero and negative exponents, the division of monomials, and the 
division of polynomials by monomials. You wUl be assigned material for study in 
preparation for a short math quiz on the material covered *-o date. I will introduce you 
to the slide rule in the latter part of the hour. 

1 - Division of signed numbers 

2. Law of exponents m division 

3 . Zero and negative ejqronents 

4 . Division of monomials 

5 . Division of polynomials by monomials 

Assign problems 5-2, 5-3, and 5-4 on pages 37-4'^, in Cooke's, Mathematics for 
Electricians and Radiomen, and problems 9-5, 9-6, 9-7, and 9-8 on pages 85-91 in 
Cooke's, Basic Mathematics for Electronics, Second Edition. Work the even problems. 

Read "Equations" next week. 

Prepare for a math test next week on the material covered so far. 

Be sure everyone has a slide rule. 

ELECTRONICS 

Objective: In this hour of lecture, we will discuss resistance, conductors, and insulators. 
I WLQ also hand out your first laboratory e3q)eriment and e3q)lain it to you. You will have 
approximately one hour in the lab. 

1. Resistance, conductors, and insulators 

2. Resistors—Show examples of many types. 

3- Hand out Lesson 3-A, "Cttim", and Lesson 3-B, "Qim's Law". Explain 3-B in 
detail and prepare the class for lab. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course n Basic A-C D-C 

Lesson 3-A 
OHM 

INTRODUCTION AND OBJECTIVE 

This is the first real assignment where we tegin to use some of the terms we have 
learned to date. This lesson concerns itself with the ohm. The ohm is the unit of 
resistance as the inch is the unit of length. The ohm is named for Dr. George Simon 
Ohm (1784-1854) who w-as a famous German physicist. Dr, Ohm did very much of 
the early work in electricity. 

REFERENCES 

Henney, Keith, Principles of Radio, John Wiley and Sons, pp. 22-24. 

Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 121, 346, 405. 

Oldfield, Radio, Television and Basic Electronics, American Technical Society, 
pp. 29-35. 

Sams, Howard W., Basic Electricity, Twelfth Edition . Lesson 4, Bobbs Merri l l . 

Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book 
Company, pp. 66-82, 129-149. 

QUESTIONS 

1. Define the ohm as outlined by the Bureau of Standards. 
2 . Define the ampere as outlined by the Bureau of Standards. 
3 . Define the volt as outlined by the Bureau of Standards. 
4 . If the resistance remains constant, an increase in voltage will have what effect 

upon the circuit? 
5. If the voltage remains constant, an increase in resistance will have what effect 

upon the circuit? 
6. A table lamp has a resistance of 220ohms. How much current does it draw when 

used on a circuit that has a voltage of 110 volts? 
7. What is the symbol for the ohm? 
8. Three resistors of 7.15, 4.22, and 9.63 ohms are connected in series across a 

110 volt line. How much current will floW? 
9. What is the voltage across each resistor above? 

10. What is the power expended in each resistor above? 

-10-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 3-B 
Ohm's Law 

INTRODUCTION AND OBJECTIVE 

This lesson is to prove or disprove Ohm's Law. Do not turn the circuit on until it has been 
checked by the instructor. Meters cost money. Ask the instructor for the form to be used 
on laboratory write-ups. The voltage source will be provided by the instructor. 

REFERENCES 

Radio Electronics and Television Laboratojry Manual, Basic Electricity, Job 7, Electronic 
Industries Association, McGraw-Hill Book Company. 

Sams, Howard W , Basic Electricity, Twelfth Edition, Lesson 4A; Lessons 1A-3A. 

Slurzberg, Morris, Essentials of Electricity for Radio and Television, McGraw-Hill Book 
Company, Chapter 4. 

MATERIAL AND EQUIPMENT REQUIRED 

0-30 volt, DC voltmeter; 0-10 ma., DC ammeter; and the following resistors: 3300; 3600; 
10000; 12000; and 22000 ohms 

PROCEDURE 

1. Construct the circuit shown nere. Use one of the breadboards the instructor will provide, 
Insert the 22000 ohm resistor first. 

- ^ ' — ^ \ ^ i ®-

E-l 

2. Do not close the switch. Have the instructor check the circuit. 

3. Make a table and record the following data: 
a. The applied voltage 
b. The current flowing through the circuit 

4. Remove the 22000 ohm resistor and repeat step 3 with each of the other resistors 
Use the larger values first. 

-11-
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INDIANA DEPARTMENT OF PUBLIC JNSTRUCTJON 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 3-B (Con't.) 
Ohm's Law 

5. Compute the value of R in each case . The resistance in any circuit is equal to the 
voltage across the resistor divided by the cmrrent flowing t l i rou^ the res is tor . 

QUESTIONS 

1. Explain t \e color code on the 10000 ohm resis tor . 
2. Explain any difference found between the rated and computed values of R. 
3. With a fixed resistance, one that does not change, what is the effect of doubline E? 
4. With a fixed voltage, what is the effect of doubling R? 
5. What must one remember concerning the units when using Ohm's Law? 
6. Did we prove or disprove Ohm's Law? Explain. 
7. Summarize in a paragraph or two. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUtrriONAl- MATERIALS LAOORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 
1 
1 

Course Ti 

VOCATIONAL ELECTRONIC TECHNICIAN TRAXND^ 

Lesson 4 
Algebra - Review of Equations, Primes, and Subscripts 

Basic A-C D-C 

iNTRODUCTiON AND OBJECTIVE 

In this lecture period we wil continue our review of algebra by starting on equations, 
iiterai equations.and primes and subscripts. There wi31 be a short math test on t t e 
materia: you have covered to date, In the electronics portion of the lecture, I will answer 
any questions which arDse in last lesson's introduction to the laboratory. We will work 
several Ohm's Law problems. 1 will also hand out Lesson 4-A. This will measure the 
resistance of the current meter. It may clear up some inaccuracies in the last experiment. 

^MATHEMATICS 

1 o Equations 

2. Primes and subscripts 

3 , Math test - -Allow 30 minutes, 

4c Assign: 7-1 through 7-6, pp. 55-59, m Cooke's, Mathematics for Electricians and I 
Radiomen; 10-1 through 10-6, pp. 92-97, in Cooke's, Basic Mathematics for Electronics, j 
Second Edition, as reading and work material for next week. | 

ELECTRONICS 

1. Review Ohm's Law and any questions on last week's handouts and laboratory. 

2. Work problems assigned last week, 

3 . Hand out Lesson 4-A, "Meter Resistance Measurement" and explain. 

4 . Assign 12-16, page 84, in Slurzberg's, Essentials of Electricity for Radio and 
Television, to work by next week. 

5 . There will be a short quiz on C&m's I^w if time permits . 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 4-A 
Meter Resistance Measurement 

INTRODUCTION AND OBJECTIVE 

Some of the inaccuracy encountered in Lesson 3-B was due to the resistance of the 
milliammeter, which was actually in series with the resistor. Meter movement may 
be damaged if measured with an ohmmeter. In this short experiment, you will measure 
the resistance of the meter indirectly. 

REFERENCE 

Lesson 3-'B 

PROCEDURE 

1. Constmct the same circuit that you had in Lesson 3-B. Use the 3.3 k ohm resis tor . 
Disconnect the voltmeter from the circuit and attach leads to its terminals. 

2. Have the instructor check the circuit before you apply the voltage. 

3 . Measure the voltage across the miiliamm.eter terminals and record it along with 
the current reading. 

4 . Compute the resistance of the milliammeter. 

QUESTIONS 

1. What was the computed resistance of your milliammeter? 
2. How is it possible to damage a current meter with an ohmmeter? 
3 . Since the milliammeter was in series with the resistors being measured in Lesson 

3-B, it was also limiting the current. Therefore, the resistance you computed in 
each case was the total resistance of the meter and the resis tor . 

4 . Subtract the resistance of the meter from each computed resistance in Lesson 3-B. 
Compare the results with the rated value of each resistor . 

-14-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course li ' ^ Basic A-C D-C 
Lesson 5 

The Slide Rule - Bowers of Ten 

INTRODUCTiQN AND OBJECTIVE 

m this >. : ;i e period we will review or critique the last period math test. There will be 
tn.re preparation for the use of the slide rule. We will start our study of powers of ten. 
JIn the e.'.ectrcnics portion of the lecture, you can be sure to ask any questions you have 
:n the lab experiments. You will be introduced to the multimeter, a new piece of test 
equipment. There will be a short electronics quiz following this lesson. 

MATHEMATICS 

1, Review math test, 

2, Preparation for the use of the slide rule 
a. Powers of ten 
b. Work chapter 7 over to and including problems 7-2 in Cooke's, Mathematics for 

Electricians and Radiomen, pp. 55-62, Work chapter 10 over to and including 
problems 10-8 m Cooke's, Basic Mathematics for Electronics, Second Edition, 
pp. 92-100. 

3, Assign the rest of chapters 7 and 10 for next week. 

ELECTRONICS 

1. Review last week's lab. 
2. Pass out and explain Lab Lesson 5-A, "Resistors in Series'*. 
3. Explain and demonstrate the use of the ohmmeter portion of the multimeter. 
4. Work some of the problems on pages 156-157 in Slurzberg's, Essentials of Electricity 

for Radio and Television. 
5. Assign problems 6-13 on pages 156-157 in Slurzberg's, Essentials of Electricity for 

Radio and Television. Use the slide rule as much as possible. 
6. There will be a short electronics quiz. 

LAB 

1, Lesson 5-A, if all other lab work is completed. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 5-A 
Resistors in Series 

INTRODUCTION AND OBJECTIVE 

In this lesson we will see what occurs when we put more than one resistor in series on a 
single voltage source. You are to use a new instrument, the ohmmeter. 

REFERENCES 

Radio Electronics and Television Laboratory Manual, Basic Electricity, Job 8, McGraw-
Hill Book Company, Electronic Industries Association. 

Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book Company, 
pp. 118-162. 

MATERIALS AND EQUIPMENT USED 

0-30volt, DC voltmeter; 0-10 ma, DC millimeter: multimeter; and the following resistors: 
R-1, 330; R-2, 51Q; R-3, 1000; R-4, 2200; R-5, 3900: and R-6, 4700 ohms. 

PROCEDURE 

1. Measure the following combinations with the ohmmeter. Record your readings. 
Combination A--R-1, R-3 and R-5 
Combination B--R-2, R-4 and R-6 
Combination C--R-1, R-4 and R-2 
Combination D--R-2, R-3 and R-5 

2. Complete the following circuit. Have the instructor check it. Place combination A 
in the circuit first. 

. / 

f-
^\^-

T 

-j-®—>AAAA/ f-^ 

t WNAAr 
3. Record the following information for each combination. Do combination D last, 

a. Total E 
b. I measured 
c. R computed (E divided by I) 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 5-A (Con't.) 
Resistors in Series 

4 . Using combination D, move the current meter so as to measure the current flowing 
through point X and then point Y. 

5. Remove the voltmeter from its place and measure the voltage across each resistor . 
Watch the am.meter as you do this. 

6. Ask the instructor for a vacuum-tube voltmeter and repeat Step 5 under his super­
vision. 

QUESTIONS 

1. How can we compute the total resistance of a series circuit prior to taking voltmeter, 
ammeter readings? 

2. Explain any differences found between rated, measured and computed values of R. 
3 . What is the relationship between the current passing through each resistor in a series 

circuit? 
4 . Would changing positions of the resistors in a series circuit have any effect on the 

flow of electrons? Wĥ ?? 
5. What did you notice about the sum of the voltages in Step 5? 
6. What did you notice about the sum of the voltages in Step 6? 
7. What is the total power being expanded in combination D? 
8. Summarize the experiment. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 6 
The Use of the Slide Rule - Ohm's Law 

Basic A-C D-C 

INTRODUCTION AND OBJECTIVE 

In this lecture period we will continue our study of the slide rule and work Ohm's Law 
problems. I will try to give you sufficient time to catch up on the lab work, 

MATHEMATICS 

1, Continue with powers of ten as far as power of a product. 

2, Assign for next week, problems 7-3, pages 64 and 65, Cooke's, Mathematics for 
Electricians and Radiomen, First Edition and problems 10-3, pages 102 and 103, 
Cooke's, Basic Mathematics for Electronics, Second Edition. 

3, Finish chapter 7, Cooke's First Edition and chapter 10, Cooke's Second Edition. 

(Blackboard quiz) 

1. Multiply: (0,0036 x 10'^ x 450 x 0.007 x 10"^ 

2. Draw schematic on board, 

a. E is 1.73 volts, R is 600 ohms, find I. 

b . I is 3.25 ma, R is 2, 500 ohms, find E. 

c. An electric lamp is designed to carry 0.75 amperes. Its resistance is 148 ohms. 
For what line voltage is it designed? 

ELECTRONICS 

1, Use and operation of the ohmmeter. 

2, Work problems 7, page 156 in Slurzberg's, Essentials of Electricity for Radig >and 
Television. 

3, Study Ohm's Law, chapter 9, page 75, Cooke's First Edition and chapter 13, page 135, 
Cooke's Second Edition. Lecture on first three paragraphs and the first group of 
problems. 

4, Assign problems 9-1, page 78, Cooke's First Edition and problems 13-1, page 139, 
Cooke's Second Edition. 
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TEACHERS OUTLINE 

VOCATIONAL BLBCTRaNIC TECHNICIAN TRAINING 

CseaTSe 
Lesson 6 (Con't.) 

Tlie Use it the Slide Rule - Cfcm's Law 

Basic A-C D-C 

5- AssigE a s reading material, chapter 9, pages 75-84, Cooke's F i ra : EditiGQ 
ci^|iirer9, p a ^ s 135-145, Cooke's Second Edition. 

I A 3 

i . AESwer am- c^ie^i:2Eis and gr- tD Lab 5-A. 
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INDIANA DEPARTMENT OF PUBUC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISON INDIANA STATE COLXfGE 
TRADE AND INDISTRIAL SERVICE TET^E HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson? (Con't.) 
Electronics Circuits - Series and Parallel 

6. Pass out Lesson 7-A and fully explain. 

7. Briefly explain the use of the anuneter scale of the multimeter. 

8. Next week's assignment: 
a. Read pages 133-137 in Slurzberg's, Essentials of Electricity for Radio and 

Television, 
b . Read pages 163-165 in Cooke's First Edition and pages 231-235 in Cooke's 

Second Edition. 
c . Work problems 14-1, page 165 in Cooke's First Edition and problems 18-1, 

page 235j in Cooke's Second Edition. 
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INDIANA DEPARTMENT OF PUBl IC INSTRUCTION 
VOCATIONAL EDUCATION DIVISii-. l 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY' 
INDIANA STATE COLLEGE: 

TERRE HAUTE. INDIAN'• 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course n Basic A-C D-C 

Lesson 7-A 
Ikrallel Circuits 

INTRODUCTION AND OBJECTIVE 

The purpose of this experiment is to study the flow of electrons in parallel circuits. In 
parallel circuits, the electrons have a choice of paths to follow. We must remember 
that the ammeter goes in series with the load. 

REFERENCES 

Cooke, Mathematics for Electricians and Radiomen, pages 102, 165. 

Cooke, Basic Mathematics for Electronics, pages 170, 235. 

Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 94-96, 333-335. 

Oldfield, Radio, Television and Basic Electricity, American Technical Society, pp. 43-45. \ 

Radio, Electronics and Television Laboratory Manual, Basic Electricity, McGraw-Hill 
Book Company, Electronic Industries Association, Job 9. 

Slurzberg, Essentials of Electricity for Radio and Television, pp. 134-135, Chapter 14. 

MATERIALS AND EQUIPMENT USED 

0-10 DC milliammeter; 0-30DC voltmeter; multimeter; vacuum-tube voltmeter; and the 
following resistorL: R - 1 , Ik; R - 2 , 3.3k; R - 3 , 4.7k; and R - 4 , 2.7k ohms. 

PROCEDURE 

1. Measure each resistor with the ohmmeter and record its value in a table opposite 
its rated value. 

2 . Form the follo\ving parallel combinations and measure the combinations with the 
ohmmete r . Record their value. 
a. Combination A- -R-1 , R-2 and R-3 
b . Combination B--R-2, R-3 and R-4 
c . Combination C--R-3, R-1 and R-4 
d. Combination D—Pv-1, R-2 and R-4 

3 . Comiect the following circuit, using combination A first . 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY' 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INOIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 7-A (Con't.) 
I^r'allel Circuits 

4. Record the value of the applied voltage and the current that is flowing. Compute the 
value of Rt by dividing E by I. 

5. Repeat with combinations B, C and D. Leave C in the circuit for the next part of the 
experiment. 

6. Place the VOM in the circuit as an am.meter and only the electrons through R- i . Let 
the instructor check the circuit before you turn the circuit on. 

7. Repeat for the number of electrons in R-3 and R-4. 

QUESTIONS 

1. Compute the value of each of the combinations by the special formula that you will 
find in the reference material for parallel circuits. 

2. Explain any differences found between the measured value of R (Step 2), computed R 
(Step 4 and 5), and the values found in question 1. 

3. What relationship, if any, do we notice between the total current and the current in 
the individual branches? 

4. What is true concerning the voltage across each resistor in a parallel circuit? 
5. What is the total power consumed in combination C? 
6. What effect does the milliammetef's resistance have on the circuit? 
7. Summarize the experiment. 
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INDIANA DEPARTMENT OF PUBL5C INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 Basic A-C D-C 
Lesson 8 

Parallel Circuit Problems 

INTRODUCTION AND OBJECTIVE 

In this period of lecture and discussion we will continue using parallel circuits. In order 
to fully acquaint you with the characteristics of parallel circuitry, we wiU work several 
problems. 

MATHEMATICS 

1. Review of reciprocals 

2. Power of a power 

3. Work last week's assignment. 

4. Work problems 9-3, page 89, in Cooke's, Mathematics for Electricians and Radiomen, 
First Edition and problems 13-3, page 151, in Cooke's, Basic Mathematics for Elec­
tronics, Second Edition. 

5. Study Ohm' s Law - -Parallel circuits. 

6. Work example, bottom of page 164 in Cooke's First Edition and example on page 235 
in Cooke's Second Edition. 

7. Assign for next week: Problems 14-1, page 165, in Cooke's First Edition and problems 
18-1, page 235, in Cooke's Second Edition. 

ELECTRONICS 

1. Review parallel circuits. 

2. Review the operation of the multimeter to date. 

3. Explain Lab 7-A and ask for questions about it. 

4. Read pages 133-137 in Slurzberg's, Essentials of Electricity for Radio and Television. 

5. Assign for next week: 18, 19 and 20, page 157, in Slurzberg's, Essentials of Elec­
tricity for Radio and Television. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATO^iALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE I 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINlNK} 

Course II Basic A-C D~C 
Lesson 8 (Con't.) 

Parallel Circuit Problems 

LAB 

1. Continuation of last week 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLSvfE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 
Lesson 9 

Simple Series - Parallel Combination Circuits 

INTRODUCTION AND OBJECTIVE 

So far we have studied series circuits and parallel circuits separately. Seldom in elec­
tronics will you se«i these circuits in this simple form. Electronic circuits consist of a 
combinailon cf series and parallel circuitry In this lecture period, you will be intro­
duced to simple seiies-parallel circuits. The next lab experiment will be of this type. 

MATHEMATICS 

1. Work problem 16 in problems 9-2, page 84, Cooke's, Mathematics for Electricians 
and Radiomen, First Edition and problem 16, problems 13-2, page 146, Cooke's, 
Basic Mathematics for Electronics, Second Edition. 

2 . Work problems 9-3, page 39, Cooke's First Edition and problems 13-3, page 150, 
Cocke's Second Edition. 

3 . Review parallel circuits, page 162, Cooke's Firs t Edition and parallel circuits, 
page 230, Cooke's Second Edition. 

4 . Study fcrinuias - examples on pages 163-164, Cooke's First Edition and examples 
on pages 233-235, Cooke's Second Edition. 

5. Work problems 14-1, page 165 and 14-2, page 167, in Cooke's First Edition. Work 
problems lB-1, page 235, and 18-2, page 238, in Cooke's Second Edition. 

6. Assign problems 14-1, 14-2 and 14-3, pages 165-173, in Cooke's First Edition and 
problems 18-1, 18-2 and 18-3, pages 235-243, in Cooke's Second Edition for next 
week. 

7. Assign paragraph 14-3, page 168, to read in Cocke's First Edition and paragraph 
18-3, page 238, to read in Cooke's Second Edition. 

ELECTRONICS 

1. Review parallel circuits. 

2. Simple combination circuits, 

3 . Work example 4-9, page 138, in Slurzbexg's, Essentials of Electricity for Radio 
and Television. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 9 (Con'to) 
Simple Series - Parallel Combination Circuits 

Basic A-C D-C 

4 o Series and parallel battery combinations 

5. Work example 4-11 on page 142 in Slurzberg. 

6. Work problems on pages 156-157, in Slurzberg, if time permits. 

7. Assign as reading material for next week on pages 137-154, in Slurzberg. 

8. Assign problems 18 through 24 on page 157 in Slurzberg. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY' 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 9-A 
Combined Series and Parallel Circuits 

INTRODUCTION AND OBJECTIVE 

We have studied the reaction of pure resistive load in simple series and parallel com­
binations . Now we are going to place them both in the same circuit at the same time. 

REFERENCES 

Lessons 1-8 

MATERIAL AND EQUIPMENT USED 

0-10 DC ma meter; 0-30 DC voltmeter, vacuum-tube voltmeter; multimeter; and the 
following resistors: R-1, 330; R-2, 470; R-3, 1000; R-4, 2200; R-5, 3900 ohms 

PROCEDURE 

1. Measure and record the resistance from point A to D. 

S 
2. Connect the circuit below 

, - '... r\ -®- -xAAA/-

-v^,A/V 

^M^nwaMu 

D e-5 

3. Measure and record the resistance from point A to D. 

4. Measure and record the resistance from point B to C. 

5. Place the ammeter so as to measure total current. Be sure to place the switch so as 
to protect both meters. 

6. Measure and record total voltage and the voltage across each resistor. Remember 
we have to use a VOM so as not to load the circuit. 

7. Record the total current and the current through R-2 only. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 9-A (Con't.) 
Combined Series and Parallel Circuits 

8. Record the current through R-4 only. 

9. Record the current through R-5 only. 

10, Remove R-2 from the circuit. This is what would happen if that resistor burned out. 
What does the current read now? 

QUESTIONS 

1. Compute the resistance from point Bto C by the formula for parallel resistors. 

2. How can we compute the total resistance from A to D so that we might predict the 
current? 

3 . How does the voltage across R-5 compare with the sum of the voltages across R-4 
and R-2? 

4. Calculate the resistance of the parallel branch by using total current. 

5. Calculate the total resistance by using the total current. 

6. Calculate the current in each branch by using rated values for the resistors. 

7. "What is the power consumed in the circuit? 

8. Summarize the experiment. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 
Lesson 10 

Bridge Circuits 

INTRODUCTION AND OBJECTIVE 

This lecture- is a continuation of complex resistive circuits. In the mathematics portion of 
the lecture, we will discuss a new circuit known as the bridge. If you find that the math 
discussion seems to be electronics and vice versa, keep in mind that the two are actually 
inseparable. You must understand them both to really understand either. In the electronics 
hour, you will meet the pesky voltage divider. You will also be assigned another lab 
handout. 

MATHEMATICS 

1. Compound circuits 

2. Bridge circuits; The Wheatstone Bridge 

3. Work example 1 on page 178 in Cooke's, Mathematics for Electricians and Radiomen, 
and example 6 on page 274 in Cooke's, Basic Mathematics for Electronics, Second 
Edition. 

4. Work the problems in last week's assignment. 

5. Assign problems 1 and 2 of 14-5 on pages 179-180 in Cooke's, Mathematics for Electricians 
and Radiomen, and problems 1 and 2 of 20-3 on page 275 in Cooke's, Basic Mathematics 
for Electronics, Second Edition. 

6. Assign any problems we have covered that the students seem to need practice on. 

ELECTRONICS 

1. Parallel and combination circuits 
i 

2. Start in Slurzberg's, Essentials of Electricity for Radio and Television, on page 137. 

3 . Rheostats and potentiometers 

4. Voltage dividers 
5. Work problems 18-24 in Slurzberg's, Essentials of Electricity for Radio and Television, 

pages 154 and 155. 

6. Critique Lab 9-A. 
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TEACHERS OUTLINE 

iNtaANA STATE CSB.̂  r f y 
T£»6e£. KA13IS, SNQUUiiA 

CoaiarsslI 

VOCATIO]>CAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 10 (Ccm't-) 
^r^idgg CirciTfrs 

Basic A-C D-C 

//. WARNINiQ: Esam on eiectroiiics to date, ho^^-s",.. it will he mainly on parallel aBd 
c^EnblinatiGffl circjiiiB. Jfest ^zieek. 

S. Assign BSJofelems 26. 30, 32 and 40 on pages 1 5 9 - 1 ^ in Siiirzbeiig's, Es^Tfflals of 
EEecsricJEy fer Rfrdto aTrd TelevisicBi. 

9. Ifend csit Lab Lesson iO-A, "TIs Vo l t a^ Divider", and explain. 

LAB 

of w?SEk assigned-
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C ® i i r ^ IL ^SBz A-C D-C 

1135 Vc^kss EfewMfer 

iNrrm>m:cTS>x ASD <B!EcrivB 

We l^«e tO iMs iiirS5 seem = n=s;d asr nisiij]?- ©nfiser sen^Dlfes. Jl, E= C au i aLEment 
snngp»%s issisc aB be crEsiisd for H E r=c£~^i^r _ We Bssae seeini iifear eauin mclm'GfeiaL tme 
lua a ^ iBST le^Eize d i ^ i s s r -rd'^nt^s fcr sEDezarsTiS- T'-r= Ê ĵte s sepsorsise sappiT for 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION S^STRUCT?ONAL MATEJ«Ai-S LABORA-^CW^' 
VCCATIONAL. EDUCATION DIVISION SNDIANA STATE COLLECT 
TR.A2E ANO INDUSTRIAL SERVICE TERf?E WW^E, {NOiAN*. 

ASSIGNMENT SHEET 
I 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINMG I 
> 

Course n Basic A-C D-C { 

I 
Lesson 10-A (Con't.) I 
The Voltage Divider | 

i 

2. Record the following with the switch open. I 
a. Voltage A-F I 
b . Voltage B-F | 
c . Voltage D-F I 
d. Voltage C-F 1 
e . Voltage E-F I 
I. Current through load \ 

3 . Place the 10,000 ohm load in the circuit and take ail the voltage and current readings | 
again. ] 

4. Using each of th= other resistors, one at a time and repeat all voltage readings, record | 
in chart form. (Use the larger value of resistance first.) | 

5. Place the VQM in the circuit as to measure current in the load. Have the instructor 
check. 

6. Place the 10,000 ohm load in the circiut and record the divider and load current. 

7. Repeat with each remaining load, recording both currents and record in chart form, 

QUESTIONS 

1. How does the load current vary with the load? 
2. Graph the load current versus the divider current for this oarticular circuit. 
3 . What is the relationship between voltage E to F and G to F? 
4. What relationship does voltage B to F have with A to F? 
5. What two importrnt items must we know about the load in order to design a voltage 

drvidei? 
6. An amplifier requires the following voltages and currents: 

a. 250 volts at 40 mils 
b . 180 volts at 10 mils 
c . 90 volts at 5 mils 
The bleeder current is lO mils. Design a suitable divider. 

7. Summarize the experiment. 
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INDIANA DEPARTMENT OF PUBUC lt4STRUCTI0N 
VOCATIONAL. EDlJCATfON DIVISION 
TRADE AND INDUSTRIAL SERVICE 

SNSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING •\ 

Course H Basic A-C D-C 
Lesson 11 

Review for Mid-Term Electronics Exam 

INTRODUCTION AND OBJECTIVE 

During this hour of lecture, which will be devoted to math, we will review the slide rule 
and bridge circuits. An examination will be given during the second hour on the elec­
tronics to date. Any time left will be spent in lab. 

MATHEMATICS 

1. Problems 14-3 on pages 171 and 172 in Cooke's, Mathematics for Electricians and 
Radiomen, and problems 18-3 on pages 241 and 242 in Cooke's, Basic Mathematics 
for Electronics, Second Edition. 

2 . Bridge circuits 14-5 on page 177 in Cooke's, Mathematics for Electricians and 
Radiomen, and bridge circuits 20-4 on page 272 in Cooke's, Basic Mathematics 
for Electronics, Second Edition. 

3 . E^ l a in the Wheatstone Bridge -

Problems 14-5, 1 and 2 on pages 179-180 in Cooke's, Mathematics for Electricians 
and Radiomen, and problems 1 and 2 of 20-3 on page 275 in Cooke's, Basic Mathematics 
for Electronics, Second Edition. 

\ 

\ 

5. Stress the slide rule and review problems on R^ of parallel circuits. 

6. Page 170, example 4, in Cooke's, Mathematics for Electricians and Radiomen, and 
example 9 on page 240 in Cooke's, Basic Mathematics for Electronics. 

ELECTRONICS 

1 Assign material to work and study for next week. 

2. Give mid-term electronics exam. 

3 . Any time left will be spent in lab. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY' | 
INDIANA STATE COLLEGE \ 

TERRE HAUTE. INDIAN'-. \ 

% 

E.LSGTRONICS EXAM 

VOCATIONAL ELECTRONIC TECHNICLAN TRAINING 

Course II Basic A -C D-C 

NAME 

Underline the correct answers and place the letter in the blank at the right. 

1. A voltmeter is used to measure 
a. electron flow. 
b . electrical power. 

c . electrical current. 
d, electromotive force 

2. An instrument that will measure AC and DC voltages, resistance, and direct current is 
called 

a. an ammeter. c . a multimeter. 
b . a voltmeter. d. anohmmeter. 

3 . A meter that will read current in thousandths of an a m p r e is called 
a. a rheostat. 
b . an indicator. 
c . a milliammeter. 

4 . Materials which do not permit electrons to flow through them are called insulators or 
a. resistance extensions. c . non-conductors. 
b . service wires. d. t r immers . 

5. The amount of current flowing through a conductor that has a resistance of 10 ohms and 
a voltage of 130 volts impressed across it is 

a. 0.07 amperes. c . 1.07 amperes. 
b. 130 amperes. d, 13 amperes. 

6. The unit of electrical power is the 
a. volt. 
b , ohm, 

c . watt. 
d. ampere. 

7. An electric heater takes seven amperes when connected to a 120 volt circuit. Its 
resistance is 

a. 0.5 ohms. c . 840 ohms. 
b . 17.14 ohms. d. 0.58 ohms. 

e . 580 ohms. 

8. If an electric iron has a resistance of 30 ohms and five amperes are required to keep it 
'••ot, the voltage necessary for the proper operation of the iron is 

a. 150 volts. c . 0.166 volts, 
b . 6 volts. d. 16.6 volts. 
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iNDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORv 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ELECTRONICS EXAM 

VOCATIONAL ELECTRONIC TECHIvHCIAN TRAINING 

Course II Basic A-C D-C 

Page 2 NAME 

9. The pressure that forces or pushes electrons through an electrical circuit is called 
a. current. c . resistance. 
b . voltage. d. wattage. 

10. The flow of electrons through a circuit is called 
a. current. b . voltage. c . wattage, 

11. The opposition of electron flow that is found in all circuits is 
a. resistance. c . electromotive force, 
b . conductance. d. wattage. 

12. Electromotive force is measured in 
a. ohms. 
b . watts. 

13. The unit resistance is the 
a. volt. 
b . ohm. 

c . volts. 
d. ampere 

c . ampere. 
d. watt. 

14. When bare wires touch each other so that an unwanted path is made t h r o u ^ which current 
can flow, a 

a. two-circuit ground exists . 
b . short circuit is said to exist. 
c . leakage of flux can be detected. 

15. If three light bulbs are connected in parallel, the voltage across each bulb is 
a. more than that of the source. 
b . the same as that of the source. 
c . less than that of the source. 

16. The amount of-current flo\ving through a conductor that has a resistance of 210 ohms and 
a voltage of 110 impressed upon it is 

a. 0.21 amperes. c . 2,100amperes. 
b . 2.1 amperes. d. 0.523 amperes. 

17. If a carbon resistor of 2 ohms has 10 amperes of current flowing through it, the voltage 
impressed across it is 

a. 0.5 volts. c . 20volts. 
b . 0.2 volts. d. 5 volts. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL. MATERIALS LAOORA-^Cf?^ 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COU-EGEL 
TRADE AND INDUSTRIAL SERVICE T S ^ E HAUTE. «*J3IAN-. 

ELECTRONICS EXAM 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 Basic A-G D-C 

Page 3 NAME 

EXPRESS THE FOLLOWING AS NUMBERS BETWEEN 1 AND 10, TIMES A POWER OF TEN 

1. 0.000025 6. 7,830 

2. 8,000 7. 683 

3. 312,000 8. 83 

4. 0.0000079 9. 259x10"^ 

5. 159 xlO^ 10. 186,000 

1 
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INDIANA DEPARTR^NT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

Course 11 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 12 
Geometry -• Angles 

Basic A-C D-C 

INTRODUCTION AND OBJECTIVE 

In this lecture you will be introduced to the geometry necessary for the study of alternating 
current. We will stucty angles, their generation and how they are measured. ITie electronics 
portion of the lecture will continue with \^at was already started, the voltage divider. 

MATHEMATICS 

1. Work problems 26, 30, and 32 in Slurzberg's, Essentials of Electricity for Radio and 
Television, pages 158-159. 

2. The study of angles: Chapter 22 in Cooke's, Mathematics for Electricians and Radiomen, 
First Edition, and chapter 26 in Cooke's, Basic Mathematics for Electronics, Second 
Edition. 

3 . Studv 22-1 on pages 327 and 328 in Cooke's First Edition, and 26-1 on pages 385 and 
386 in Cooke's Second Edition. 

a. Go through part of this material from the book. 
b. Give terms to understand. 

4. Generation of angles: 22-2 on pages 328 and 329 in Cooke's First Edition, and 26-2 on 
pages 387 and 388 in Cooke's Second Edition. 

5. The sexagesimal system: 22-3 on pages 329-331 in Cooke's First Edition, and 26-3 on 
pages 388 and 389 in Cooke's Second Edition. 

6. Angles of any magnitude: 22-4 on pages 329-330 in Cooke's First Edition, and 26-4 on 
page 389 in Cooke's Second Edition. 

7. Assign problems 22-1 on page 332 in Cooke's First Edition, and problems 26-1 on page 
390 in Cooke's Second Edition. 

8. Assign problems 3, 4, 6, 7, 8, 28, 36, and 38 on pages 154-155 in Slurzberg's, Essential 
of Electricity for Radio and Television, as hand-in material. 

ELECTRONICS 

1. Review voltage dividers. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 
Lesson 12 (Con't.) 
Geometry •• Angles 

2. Work problem 37 in Slurzberg, page 159. 

3. Review Lab Lesson 10 -A, 

4. Give parallel and combination quiz. 

5. The rest of the time will be spent in the laboratory. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS CaJTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 
Lesson 13 

Geometry - The Voltineter Circuit 

INTRODUCTION AND OBJECTIVE 

You have used the voltmeter in several instruments—the multimeter, the vacuum tube 
voltmeter, and the small voltmeter on your breadboard. In this lecture we will see how 
a voltmeter works. You will have a lab experiment in which you will take a meter move­
ment and design a voltmeter circuit. We will continue our study of angles during the 
math portion. 

MATHEMATICS 

1. Review these terms: 

a. 
b. 
c. 
d. 
e. 
f. 
g-

angle 
vertex 
sides 
rig^t angle 
acute angle 
obtuse angle 
complementary angle 

0. degrees 
p. minutes 
q. seconds 

h. supplementary angles 
i . initial side 
j . terminal side 
k. standard position 
1. positive angle 
m. negative angle 
n. first quadrant 

2. Read 22-4, "Angles of Any Magnitude", in Cooke's, Mathematics for Electricians, 
First Edition, page 331, and 26-4, in Cooke's, Basic Miathematics for Electronics, 
Second Edition, page 389. 

3. The circular or natural system of measurement: 

a. Explain radian and pi measurements. 
b. Convert radians to degrees. 
c. Convert degrees to radians 

4. Work example 1 on page 334 in Cooke's First Edition and example 1 on page 392 in 
Cooke's Second Edition. 

5. Work example 2 and problems 22-2 on page 334 in Cooke's First Edition and example 
2 and problems 26-2 in Cooke's Second Edition, page 392. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Coiiise n Basic A-C D -C 
Lesson 13 (Con*t.) 

Geometry - The Voltmeter Circuit 

6. Read 22-6. "Similar Ttiangles", in Cooke's First Edition, page 335 and 26-6, page 392, 
in Cooke's Second Edition. 

7. Explain the :r.ighc criangle, hypotenase, altitude and ^ase. 

8. Explain briefly the square and square root on the slide rule. 

9. Assign problems 22-4: page 338, in Cooke's Fttst Edition and problems 26-4, page 395, 
in Cooke's Second Edition. 

10. Assign the first three problems of 22-2, page 334, in Cooke's First Edition and the first 
three problems of 26-2, page 392, in Cooke's Second Edition. 

11. Assign as reading material: Pages 339-345 in Cooke's First Edition and pages 397-403 
in Cooke's Second Edition. 

ELECTRONICS 

1. Review any questions on the voltage divider lab exper;anent. 

2. Voltmeters: Explain and review the following: 

a. How to connect a voltmeter in a circuit 
b . Construction of a voltmeter 
c. Example 6-1, page 211, in Slurzberg's, Essentials of Electricity for Radio and 

Television 
d. How to obtain more ranges 
e. Example 6-2, page 212, in Slurzberg's, Essentials of Electricity for Radio and 

Television 
f. Sensitivity of voltmeters 
g. Ohms per volt rating 
h. Precautions to be observed when using a voltmeter 

3. Read pages 210-215 in Slurzberg's, Essentials of Electricity for Radio and Television, 
by next week. 

4 . Assign problems 8 and 9, page 239, in Slurzberg's; Essentials of Electricity for Radio 
and Television. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

TEACHERS OUTLINE 

INSTRUCTIONAL MATERIALS LABORATORY 
JNDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 
Lesson 13 (Con't.) 

Geometry - The Voltmeter Circuit 

Basic A-C D C 

5. Short math quiz 

LAB 

1. Voltage dividei 

-42-



•uOAnA QEFA. rWET* " U S _ 1 C .'fiSTrtUCTiaN INSTRlXmOKAl. MATERIALS i_#SD=-^~0=-' 
ihlDlAKA 3TATH r o : 1 "tHl 

T b r i r g +iALr"^. •̂ C5lA•̂ .-

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TEGFNICL^^ TRAINIM5 

Ccinarse S Basic A-C D-C 

LessoQ 13-A 
Yolim&ier 

jsimamiciw^ AND OBJECTIVB 

We ls¥^ fecr. sererai lessons usiEig Obm's Law ard have been stndyiisg tbe befeaxior r i 
fiUfex^a!: elecrrcii-C circsiEs. In otir stiMies \Ge have -jsed several cifereiit t jpes cf 
Enefiers, i i ail t&e circuits -̂ ise had electrcas Sowing. Some 31 car n-ejexs iBad CUTH^OIT 

wfelle c>iiiiiers iBsd Y(MS c-r c-fcns. laey ail fea-se one thing in ccnzncsi; ihe j depend igjc^ 
trie fbva: of elecQicns fer their of^ration. A voltmeter wi!i deveic-p iiilo a sample ser ies 

S f̂eroES- Elesieigs of Radio, Preisice-Hali, Secsnd Editicsi, pp, 375-376. 

Stez^serg. Bssgirfals of Eleetrictty for Radio and Teleyision, McGraw-iSii Book 
GisaiiSE^r^ pp. 2 i a 213.. 218, sud 220. 

P?r#^-^ EEei:a3:;siac:s aTTcf Television Labc-ratory Manual, Basic ElectTiCiij, McC-*iw-Haii 
EnK^ GtM^sm'^ SfecErosK^ fediistries AsscciaticsL, Ich 14. 

Yma ^D£®M EST to read at feast one cr twc of t tese refereiKiss :m Tolimei3ers. 

M^TMHAL AMI EC^lFMEi^cr LiSED 

<i?-l S3S liEieser maveEELeHt:; vacmnn-tabe vol tm^er; â Mi varioois ser ies res is ters 

1 - MeJSF isaveEEEcHt 

2- ^n^fiiMiEv C<!̂  meter movemem:) 

3 . MoElli^lier 

FSOCEDOtE 

1 . Ffndtlie lEv €3f your meter-movemen, 

2 . Finsi tJie resistance cf Totir meter movement. Have t l ^ mstxijctc-r l^lp y*m. 
MEIBSS ARE EXPB^SWE. 
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irr>Jgrrrt=!Tg=rTr 
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2 . wl5f i s l i e ffarn:? p=r vn^ 7-T̂ -''i'̂ "g tTnfTMBiniaiag 
3 . "WliSH: wiQsM l i e c ŝizss pe r xcSi x^i32S es a (̂ŝ fennsseir fee if ar Sa i a 5© innicirci; ampere 

4. Sig-sr s ^ -apg-ŷ  S^-:PSSSTJ fQX CDb£̂ feiL'r-̂ g a SO) eia. inD^Eir SIIBD) a @~5@iB ^mMm^^r. 
5- Nssie 21: tesss: risiD XSHSI piscaSiiDss yhsr we isiiGsa: wassfe ^sgnoi insnE^ a TdfeEDOrer. 
6- f l l s i i s l i e c^nHS r e r Tirlt T-ffi*g=g cf iiiie imaieT ysa ensanmEEeoS? 
7- SsasisHSJl^ l i e esseziiBsar. 
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I^a3fANA DSPAfTTMENT OF PUBUC INSTRtXTnOS ir^TWJCTIONAL MATERIALS LASORATORY 1 
VQCATIOWAL EDUCA-nON DIViaO{<l INDIANA STATE CX»LLEGE | 
TRADE AHO INDtSTRIAL SERVICE TERRE HAUTE. INDIANA | 

TEACHERS OUTLINE 1 

V ( X : A T ! C 8 ^ L ELECTROSnc TECHNICIAN TRAINING ] 

Course n Basic A-C D-C \ 

Lesson 14 \ 
Basic Trigonometiic Fuactiops j 

I 
INTRODUCTION AND OBJECTIVE \ 

This lesson will cover more mathematics for a -c . You may think that we a re never going i 
to g^rz into actual theory, however* ii yosi osderstand the math we are covering, the a-c 
theory wiU come much easier for yoa. In ihis iecture, you will be introduced to the 
trigonometric terms for the first t ime. Hiey are sine, cosine, tangent* ajoid the solution I 
of proMems concersing r i g ^ a n ^ e s . 

MATHEMATICS 

1. Radians and degrees 1 

2. Obtuse and acute triangles 

3. Ri^ittrian^s j 

4 . Trigonometric functions ^ 
1 
A 

a. Read the first paragraph in Cooke's, Mathematics for Electi'icians and Radiomen, ] 
First Edition, page 339, and the first paragraph in Cooke's. Basic Mathematics for i 
Electronics^ Second Edition, page 397, 

b . Draw 23-1 on page 339 in Cooke's First Edition and 27-1 on page 398 la Cooke's 
Second Edition on the board and explain fully. 

c . Siiie, cosine, and tangent 

d. Cotangent, secant, and cosecant I 

I 
5. Adjacent, opposite, and hypotenuse | a 

6. Work the example on page 341 in Cooke's First Edition, and the example on page 399 
in CcMjke's Second Edition. Explain fully. 

7 . Reciprocal relations of the functions 

8. Complementary a n ^ e s : B^ la in 343 in Cooke's First Edition, using figure 23-4 as an 
example, and e ^ l a i n 401 in Cooke's Second Edition, using figure 27-4 as an example, j 

i 

9. Assigned as reading material, pages 234-350 in Cooke's First Edition, and pages 401- I 
408 in. Cooke's Second Edition. I 
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^^iO!ANA DSPARTMENT OF PUBLIC INSTTRUCTIOM 
VOCATIONAL EDUCATION DlVJSiOW 
TRADE AND INDliSTRIAL SER<nCE 

JI'STnUCTIONAL f^TERIALS LASORATCRY 
INDJA.-JA STATiE COLLEGE 

TERP.E HAUTS:. INDIANA 

TEACHERS OUTLINE 

Course 11 

VOCATIONAL ELECTRONIC TECHNICIAN TRAHNING 

Lesson 14 (Cos'to) 
Basic TrlgoiiornetrJc FuBctioiis 

Bask A -C D-C 

iO. Work the firsc Ken problems oi" 23-1. oa page 344, in Cooke's Flrsfc Edition; and work 
tiie first teia proi>lems of 27-^i, on page 402, in Cooke's Sec id Edition. 

sLECTRONICS 

J, Review the vokraerer iab assignment» I 

2. Assign pages 215'2ZG, in S]iii:^i>trg s, Essenrials ut Eitri..*xicr.y for Radio and Teie\3SJog. 

3 . Review problems 7 and 8, on page 239. 

4 . Assign pages 163-177 in Sit^Tzbeig. j 

I 
1 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL £DUCATiON DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course JI Basic A-C D-C 
Lesson 15 

Trigonometric Functions - Introduction to Magnetism 

INTRODUCTION AND 08TSCTTVE 

Mat-hematics will concern the same topic as last period. We will continue to study tJie 
tr igonomtin: i(;nctions. In the electronics portion of. fiie class, you will be mtroduced 
CO magTieLlsm. in lab we will discover how to extend the range ot the current meter. 

MATHEMATICS 

1. Review the basic trigonometric functions. 

2. Work problems 23-1, pages 344-345, in Cooke's, Mathematics for Electricians, 
First Edition, and problems 27-1, pages 402-403, m Cooke's, Basic Mathematics 
for Electronics, Second Edition, 

3 . Read pages 345-347. in Cooke's Firs t Eiiition and pages 403-405, in Cooke's Second 
Edition. 

4 . Study the signs of the fimctions, page 346, in Cooke's Firs t Edition and pages 404-
405, in Cooke's Second Edition. 

5. Study 23-8, Functions of 45<̂ ', page 349; 23-9, Functions of 60° and 30^, page 349; 
and 23-10, Functions of 0^, page 350, in Cooke's First Edition. 

Study 27-8, Functions of 45* ,̂ pages 406 and 407; 27-9, Functions of 60^ and 30^, 
pages 407 and 408; and 27-10, Functions of 0°, pages 408 and 409, in Cooke's Second 
Edition. 

6. Study and review line representation of the functions. 

7. Assign problems 23-3, page 355, in Cooke's First Edition and problems 27-3, page 
412, in Cooke's Second Edition, 

8. Assign as reading material pages 356-366.. in Cooke's First Edition and pages 413-
423, in Cooke's Second Edition. 

ELECTRONICS 

1. Review the lab assignment. 

2 . Introduc.tion to magnetism, pages 162-177, in Slurzberg's, Essentials of Electricity 
for Radio and Television. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

TEACHERS OUTLINE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 15 (Con't.) 
Trigonometric Functions - Introduction to Magnetism 

Basic A-C D-C 

3. Hand out lab Lesson 15-A, "Current Meters", and explain fully. 

4 . Assign pages 182-197 in Slurzberg's, Essentials of Electricity for Radio and 
Television. 

5. There will be a Qiiiz on voltmeters. 

LAB 

1. Meters 

-48-



" ^ E ^ R W " " ^ i^m • • • • •PBI I i l • m •ISP 

INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRlXm(»4Al. MATEfUAUS LABORATCR^ 
INEMANA STATE COLLEGE 

TERRE HAUTE. »̂J3̂ A ĴA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-G 

L-esson 15-A 
Current Meters 

INTRODUCTION AND OBJECTIVE 

In the voltm.eter lesson we learned that even the voltmeter depends upon the flow of 
electrons for its operation, in this lesson we will learn how we can take a basic meter-
movement and make it read the current scale that we need. The ammeter is actually a 
simple parallel circuit. 

REFERENCES 

Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 373-375. 

Slurzberg, Essentials of Electricity for Radio and Television, pp. 215-218. 

Radio Electronics and Television Laboratory Manual, Basic Electricity, McGrf.w-Hill 
Book Company, Electronic industries Association, Job 15. 

MATERIALS AND EQUIPMENT USED 

0-1 ma meter and the vacuum-tijbe voltmeter 

NEW TERMS 

1. Shunt 

2. Full-scale deflection 

PROCEDURE 

1. What is the full-scale deflection of your meter? 

2. What is the resistance of your meter movement? 

3 . What is the voltage drop across your meter at ftill-scale? 

4 . Compute the value of shunt required to convert the basic movement to a 0-10 ma 
meter. 

5. Design a circuit that will allow us to test ycur meter^ but call t t e instructor before 
testing. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 Basic A-C D-C 

Lesson 15-A (Con't,) 
Current Meters 

QUESTIONS 

1. Compare the voltage across the shunt with that across the meter movement, 
2. Compare the resistance cf the shunt with that of the meter movement. 
3 . Compare the current through the shunt with that of the meter m-ovement. 
4 . Compare the value of shunt needed to convert your meter to a 0-100 ma meter. 
5. Compute the value of shunt needed to convert your meter to a 0-1 ammeter. 
6. What precautions must we observe when using a current meter? 
7. What is the purpose of the shimtf 
8. Will a good ammeter show a great amount or a small amount of resistance? Why? 
9. Summarize the experiment. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 Basic A-C D-C 
Lesson 16 

Review of Mathematics " Ohmmeter and Current Meter 

INTRODUCTION AND OBJECTIVE 

In this lesson there will be a review of all the math to date. In the electronics portion 
we will discuss the ohmmeter and the current meter« There will be a test to see what 
you have learned to the present in both math and electronics. No new material will be 
discussed as we will possibly have new people about the time we dijcuss the section in 
the book on alternating current. 

MATHEMATICS 

1. Review. 

2. Work a few of the series and parallel problems on pages 156-161 in Slurzberg's, 
Essentials of Electricity for Radio and Television. 

ELECTRONICS (New terms for discussion) 

1, The ohmmeter 

2« Multiplier 

3 . Limiter 

4 . Zero adjustment 

5. Hand out lab Lesson 16-A, "The Ohmmeter", and explain fully. 

6. Give t es t s . 

LAB 

1. Meters 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORv 
INDIANA STATE COLLEGE 

TERRE HAUTE. IMIilANA 

MATH QUIZ 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

NAME 

1. Solve for x. 21 - 15>: = -8x -7 

2. Solve for R. P = Ĵ R 

3. Express as numibers between 1 and 10 to a power of ten: 

a. 643,000,000 

b. 0.0000000000125 

4. Solve: 

a. 13.5 kv equal volts. 

b . 0.350 amps equal milliamperes. 

c. 165,000 ohms equal megohm. 

d. 36.5 kw equal milliwatts. 

5. The potential across a 600 ohm resistor is 1.73 volts. How much current is flowing in 
the circuit? 

6. A voltmeter connected across a 1500 ohm resistor reads 3 volts: 

a. How much power is being expended in the resistor? 

b. How much current flows in the resistor? 

7. Find the joint resistance of 10, 15 and 30 ohm resistors connected ?ji parallel. 

8. Find the joint resistance of 500 ohms and 250 ohms connected in parallel. 

9. You have three 12 ohm resistors. Draw a schematic of how you would connect them to 
have a total resistance of 18 ohms. 
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ELECTRONICS QUIZ 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

NAME 

1. A shunt resistor is used in the 

2. A limiter resistor is used in the 

3. A voltage multiplier is used in the . 

4. The adjustable resistor in the ohmmeter is used to adjust for a varying 

5. The instrument that must NOT be used in a live circuit is the 

6. We must remember to place the in parallel with the load. 

7. We must remember to place the in series with the load. 

8. To increase the range of an ammeter we add a resistor of value than 
the meter movement. 

a. larger b. smaller c. either larger or smaller 

9. In making a 0-25 voltmeter, using a 0-1 ma meter-movement with a 1000 ohm resistance, 
we need a multiplier of ohms. 

10. Total resistance offered by the meter in 9 is . 

11. In converting a 0-lOma with a 500 ohm resistance to a 0-15 ma meter we must use a 
shunt resistor of ohms. 

12. Total resistance offered by meter in 11 is . 

13, 14, 15, 16, 17, 18, 19 and 20. Design a series ohmmeter using a 0-1 ma meter with a 
resistance of 1000 ohms, a rheostat of 2000 ohms is to be used. The power supply is to 
be 6 volts. 

Rt ohms at 3/4 scale 

R of limiter ohms at 1/2 scale 

I limiter at full scale ohms at 1/4 scale 

ohms at full scale ohms at 0 scale 
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VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINHvIG 

Course II Basic A-C D-G 

Lesson 16-A 
The Ohmmeter 

INTRODUCTION AND OBJECTIVE 

This lesson is designed so that we will be able to take our basic meter movement and 
construct a meter that will use Ohm's Law. A meter that will have the value of resis­
tance calibrated on the dial. We know by now that all meters depend upon current flow 
for their operation. 

REFERENCES 

Henney, Keith, Principles of Radio, John Wiley and Sons, pp. 60-61. 

Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 378-379, 383. 

Oldfield, Radio, Television and Basic Electricity, American Technical Society, 
pp. 103-104. 

Radio, Electronics and Television Laboratory Manual, Basic Electricity, McGraw-Hill 
Book Company, Electronic Industries Association, Job 16. 

Sams, Howard W., Basic Electricity, First Edition, Lesson 14, Bobbs Merrill. 

Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book 
Company, pp. 222-225. 

MATERIALS AND EQUIPMENT USED 

0-1 or 0-10 ma meter, 500 ohm potentiometer, and assorted resistors 

PROCEDURE 

1. Connect the circuit below. R-1 must be computed much as the voltage multiplier 
in the voltmeter. Using the available voltage and meter-mci^ement compute R-1 
to give full scale deflection when the circuit is shorted. Choose R-1 to be a value 
of 250 ohms less than the computed value to allow for the potentiometer. 

e-2 
0-1 @ 

^ I' IT 

vwv-
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HSEOAJiiA DePAKTBe^f^ O F EHIBLIC IC«STRUCTtQ»* 
VOCATIONAL EEOICAnON! EKVtSQN 
"••s^AOE AND l^ffiKJSTHIAl. SERVICE 

INSTRUCnOHAL MATERIALS l_Aa)RATORY 
INDIANA STATE C01J_EGE 

T B ^ E HAUTE. INDIANA 

TEACHERS OUTLINE 

Course II 

VOCATICHAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 17 
Magnetism 

Basic A-C D C 

I>rrRODUCTI€^ ANC QSjECTIVL 

Tlie sttidy of Eoagcciism is essential m order that you understand alternating current. 
This lecture will be almost entirely about magnetism. In the laboratory, you will be 
tntrodccTd to a new piece of equipment, the oscilloscope. 

ELECTRONTCS 

1 - Maxwell - one magnetic ItEte 

2 . Magnetic fitix - total magnetic lines leaving or entering a pole 

3 . Oersted - unit of field intensity 

4 . Flux density - B - number of magnetic lines per sq. cm. in a perpendicular field 

5 . Reluctance opposition - not constant in magnetic fields 

6. Gauss - unit of magnetic inductance 

T. Reluctivity 

8. Permeance - tiie reciprocal of reluctance 

9 . Retentivity - the ability of a material to hold its magnetism 

10. Assign as reading material, 
for Radio and Television. 

pages 177-179 in Slurzberg's, Essentials of Electricity 

1 1 . The magnetic field surrounding a wire carrying a current 

12. Demonstrate Fig. 5-29 on page 183 iu Slurzberg.- if possible. 

13. Relation of magnetic field to electron flow 

14. The magnetic field about a wire increases as the current decreases. 

15. Left-hand role 

16. CoOs 

1' . Assign related readiag material in Slurzberg. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATOR^^ 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEE^ 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 Basic A-C D-C 

Lesson 17-A 
Ceils and Batteries 

INTRODUCTION AND OBJECTIVE i 

We have to date used only DC electricity. That is electricity that flows in one direction 
only. We have obtained this power from ceils and batteries. This lesson is designed to 
give you som ^ background in the chemical i action that takes place i-̂  a cell or battery, 

REFERENCES 

Henney, Keith, Principles of Radio. John Wiley and Sons, pp. 41 -42. 

Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 336-344. 

Sams, Howard W., Basic Electricity, Twelfth Edition. 

Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book 
Company, pp. 59, 87-115. 

MATERIALS AND EQUIPMENT USED 

Several ceils or batteries, wires and the voltmeter 

PROCEDURE 

1. Connect at least three cells in series, read the total voltage. 

2. Connect at least three cells in parallel and read the total voltage, 

QUESTIONS 

1 . Explain the difference between a cell and a battery. 
2. Upon what does the amount of voltage a cell develops depend? 
3 . What does the voltage developed by a battery depend? 
4 . What is the ampere hour rating? 
5. Connecting batteries in series will change what rating of the battery? 
6. Connecting batteries in parallel will change what ra t ing 
7. What type of electricity does your car depend? 
8. What keeps the battery in your car from becoming discharged? 
9. Summarize. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

»WSTmJCT1C»eAL SJATSaALS LASCRATCRY 
INKANA S? ATH C 0 O . E G E 

7 0 « ? E HAUTE, IMDIANA 

TEACHERS OUTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAis^ TRAINING 

Lesson 18 
Theory of the Alternating Current 

Basic A C D C 

INTRODUCTION 

This is rhc first lesson concerning the alternating current theory. Just as in the tesic 
D-C theor\. the first few lessons are the most important-. It is essential that you under­
stand its basis before taking on more complex ideas. T îe lecture in electronics will 
begin wirb magnetism. Math will consist of the trigonometric functions necessary for 
the study of A -C theory. 

ELECTRONICS 

Objective: The objective of this lecture period is to introduce the student to the Msic 
theories of magnetism. There will be many new te rms , These te rms may occasionally 
have other meanings in every day us^^ge. Don't confuse them. 

REFERENCE 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television., Second Edition, McGraw-Hill Book Company. Inc., New York, 1950, 
pages 169-186. 

EXPLANATION 

1. Terms 
a. Magnetic field 
b . Magnetic flux 
c. Magnetic lines 
d. Lines of force 

e . Field intensity 
f. Flux density 
g. Magnetic induction 

2. Magnetic properties 
a. Reluctance b . Permeance c. R0:entiv!tv 

3 . Physical shapes of magnets 
a, Horseshoe b . Bar c . Laminated 

4 . Magnetic field due to current flow 
a. Field around a current carrying wire 
b. Relationship of field and amount of current flow 
c. Relationship of field and direction of current flow 

5. Left hand rules 

6. Field around a coil 
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INOtANA DEPARTMEfTT O F PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
ir4DIANA STATE COLLEGE 

TEra?E HAUTE. Sra.'ANA 

Course 11 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 18 (Con't.) 
Theory of the Alternating Current 

Basic A-C D-C 

ASSIGNMENT 

1. Study pages 234-242 in Slurzberg's, Essentials of Electricity for Radio and Television, i 

2 . Ihnd in the answers to the first twelve questions on page 263 in Slurzberg's, Essentials \ 
of Electricity for Radio and Telev is ion. 

MATHEMATICS 

Objective: The purpose of this hour of lecture will be to re-acquaint the student with the 
basic trigonometric functions of angles. Chapter 22 in the First Edition of Cooke or Chaptei 
26 in the Second Edition will be covered. 

REFERENCES 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, NicGraw-
Hill Book Company, Inc., New York, 1942, Chapter 22, pages 327-339. 

Cooke, Nelson M., Basic M-^thematics for Electronics, Second Edition, McGraw-Hill Book 
Company, Inc., New York, 1960, Chapter 26, pages 385-397. 

EXPLANATION 

1. Angles 

2. The generation of angles 

3 . T te sexagesimal system 

4 . The circular or natural system 

5 - Similar and rig^t triangles 

ASSIGNEMENT 

1. Work problems 22-4 on page 338 in Cooke's First Edition or problems 26-4 on page 395 
in Cooke's Second Edition. 

2. Read pages 339-349 in Cooke's First Edition or pages 397-406 in Cooke's Second Edition 

LAB 

1. Handout Lesson 18-A, "Scope Controls", and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

L^jsson 18-A 
Scope Controls 

INTRODUCTION 

The oscilloscope has come into use with television and radar. It can be very useful in 
all of our work and should be thought of as one of our fundamental instruments. This 
lesson will acquaint you Vv̂ ith the many knobs on the scope. 

MATERIALS 

The scope and manufacturer's manual 

PROCEDURE 

1. Place the scope on a wcoden bench or leave it on its stand if it is mobile. 

2. Turn on and allow the unit to warm up. 

3. Advance the intensity control unit until a spot is seen. You may have to rotate the 
positioning controls to locate the spot. 

4 . Turn the course frequency control to a mid-frequency. 

5. Rotate the focus to get the sharpest line. 

6. Set the intensity to the best setting. 

7. Turn the vertical gain to maximum counter-clockwise. 

8. Place your hand on the vertical input and rotate the vertical gain with the other. 

9. Touch your other hand to the cabinet. 

10. Connect a lead from the test jack on your scope to the vertical input. 

11. Set the course and fine frequencies control until one or two complete cycles appear 
on the screen. 

12. Change the horizontal gain through its position. 

13. Set the sweep selector switch to the external position. 
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VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATGR^ 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTR(»FIC TECHNICIAN TRAINING 

Course u Basic A-C D-C 

Lesson 18-A (Gon't.) 
Scope Controls 

14. Place your finger on the horizontal input. 

15. Place the sync selector to line. 

16. Return the sweep selector to internal and adjust for one or two cycles. 

17. Rotate the positioning controis and notice the effect. 

QUESTIONS 

1. What great advantage does the scope have over other instruments we have used? 
2. What is the purpose of the cathode-ray robe? 
3 . What is the puirpcse cf the heater, the cathc-de and the ccntrol grid in the cathode 

ray tube? 
4 . Which control on the scope varies the bias on the control grid? 
5. What is the purpose of the first and second anodes? 
6. Explain the deflection system of the scope. 

-61-



JfJDlAJJA GEPASTTHEiiT OF RUBLiC ttiSTrnXTiKm 
VOCATIOIiAl. EDUCATION DIVaSIClN! 
-TRADE AfOD JNDlKTraAl. SJRVICE 

mmASiH^ STATH CT^H FffBr 
Ifcĵ iriE. HMSZE^ iHmASA 

TEACHERS (XJTLINE 

VOCATIONAL ELECTRONIC TECHNICL^N TF^^INING 

Course II ^ s i c A - C D-C 
Lesscm 19 

and A-C Malts - T l ^ SCGIK 

INTRODUCTION 

Hiis iessoB is a coHtinisation of tise stiMiy of jsm^^^jsm ^Ttd a-c madiemaiics. Tliere is 
a lot of matla and daeory to te covered before die soaleis: is reacK" for a-c lab work. A 
short scope lab practice will help you to !iiMte;r;S2i£d tins Tali^Me piec^ of test eqo^ment 
and to ai^reciate Its aises. 

MATHEMATICS 

Objective: Is order to esiiferstaiid a-c tiieoiy- yxHi most ksos- how ii is ^ i ^ i a t e d snd its 
characteristics. We will resmne ĵsiaere we l ^ t oS Is die IBSL lesscm. 

REFERENCES 

Cooke, IfelsonM., Matlie^giatics for Electricia?»'> ^nd RadJomes- F i i s t Edition. McGraw-
Hill Book Comj^i^, l i e . , NfewYork, 1942, | S ^ s a39-349. 

Cooke, Nelson M.3 B ^ i c jKfejIieiiiatics for Electrtmics, SeccEid EdIticHi- 3&Graw-HilI Boofe 
Company, luc., Nfew York, l ^ ^ s 392-407. 

EXPLANATION 

i - The Ti^st t r l an^e 

2, Read problems 22-4 on j ^ ^ 33S in CcMife's F i r ^ Ediiiun and proMems 26-4 on page 395 
in Cooke's &ccmd Edition. 

3- Trlgonom^xic fasM^lons 

4 . Read problems 23-1 on f s ^ 344 in Cooke's F i r s Edliioii aiad proMems 27-1 on fKige 402| 
i s Cooke's Second Edition. 

ASSIGNMENT 

1. Work die first 10 problems 23-1 o-a p a ^ 344 m Cooke's First Edition and problems 27-1| 
on ipsLge 402 m Cooke's fecimd Edition. 

2. Read pages 339-351 m Cooke's First Edition and p a ^ s 397-409 in Cooke's Secosd Editioi 
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TEACHERS OUTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson l9(Con*t.) 
Magnetism and A-C Math - The Scope 

Basic A-C D-C 

ELECTRONICS 

Objective: We will review the basic magnetic theory. Most of this material was covered 
during tiie last lesson. Now we will go further into detail so that you will thorou^ly 
understand them. 

REFERENCE 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and Televisio] 
Second Edition, McGraw-Hill Book CoinpcJiy, Inc., New York, 1950, pages 174-242. 

EXPLANATION 

1 . Magnetic properties 

2 . Current carrying wires 
a . Field about a current carrying wire or conductor 
b . Relationship of field and amount of current 

c . Relationship of field and direction of current 

3 . Left hand rules 

4 . Field of a coil 

ASSICS-JMENT 
1. Read pages 234-242 in Slurzberg's. Essentials of Electricity for Radio and Television. 

LAB 

1 . Hand out Lab Lesson 19-A, "A-C Scope Calibration", and explain. 
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INSTRUCTIONAL MATERIALS '^BORATOR^ 
INDIANA STATE COLLEGE 

TERRE HAUi^E. INDIAN-. 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course n Basic A-C D-C 

Lesson 19-A 
A-C Scope Calibration 

OBJECTIVE 

The object of this lesson is to prepare the student to calibrate the oscilloscope to be used as 
a measuring device for alternating current voltages. 

MATERIAL USED 

Oscilloscope, various a-c sources and a vacuum tube voltmeter 

PROCEDLTIE 

1. Calibrate the oscilloscope using the calibrating voltage on the scope. (Be sure to 
measure or determine the voltage with the \rrVM to assure correct calibration.) 

2 . Measure the following a-c voltages: 

a . The voltage off the power transformer secondar\r of the RCA Trainer . 

b . The voltage o f the secondary of T j in the voltage tripler chassis. 

c . The voltage off the filament transformer supplied to the tables. 

3e Using the voltage from the box on the table, perform the following: (Rj is 220 ohms, 
R2 is 820 ohms, R3 is 2700 ohms and R4 is 10k ohms). 

a . Connect Rj and R2 across the transformer and measure the voltage across each 
one with the scope and VTVM, 

b . Repeat with tlie following groups of resis tors: (1) R2-R3» (2) R3-R4, (3) R2-R4: 
(4) R1-R4. 

QUESTIONS 

1. Does Ohm*s Law still apply to a-c circuits of this tvpe? 
2 . Does Kirchoff's Law apply to a-c circuits in which resis tors a re used? 
3 . Which do you think has the greater accuracy, the oscilloscope or the vacuum tube 

voltmeter? Why? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY' 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 

ASSIGNMEr;T SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
« 

Course K Basic A-C D-C 

Lesson 19-B 
Scope Lab Practice #1 

1. Calibrate the scope using 6.3 VAC as a calibrating voltage. 

2. Use the following resistors: R-1, 330; R-2, 820; R-3, 2,200; and R-4, 10,000 ohms. 

3. Connect the following circuit. For each combination use the smaller value of resis­
tance between points A and B. 

.A 

V 
[ 

I 

6.^ VS 
VAC 

^v c 
4. Make the following measurements. E^, E^ to B, and Eg to C with the oscilloscope, 

using the following combinations of resistors. 

a. R-1, R-2 
b. R-3, R-4 
c. R-2, R-4 
d. R-3, R-2 
e. R-1, R-3 

5. Make the measurements with a VTVM to check the accuracy. 
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INDIANA DEPARTMENT OF PUBLIC 1><STRiCTIOX 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SSVJCE 

TEACHERS OUTUNIE 
t^-^Sii. ^-iSCrr^ J«C»«i»JA 

Course II 

VOCATIONAL ELECIROMC TECHMOAS; TRAiXiSiG 

Lessism W 
TrigonoiBetiy A^^^Lied im A-C Frcssflesaas 

Basic A-C THC 

INTRODUCTION 

So far we haw had a lot of disciussiim ccsaceinsaaiig a2ig§e< 3:^ tE% fsis^i^CBS- ^ e ^rHI S!£»oii 
be applying this to t i e solution >trf acitiaai cireaH: pi^tM^iiss TMs lesssE «ri!l se = CCSIEIISESE-

tion of the last one. 

MATHEMATICS 

Objective: This lesson will attempt t© r^«dii ifius snâ Ssno: i ^ t r ig IsmcocsBS ̂ aecessazr f ssr 
the solution of certain a-c prcMems aasd mw it® a p g ^ lise BiEBmans KJ -aa acsml pn^sSssES. 

REFERENCES 

Cooke, Nelson M. , K^aibenaatics -for ElecgricBaMS sn^ RadlQisga. Mc^^ssr-iMi B D ^ 
Company, Inc., New York, 1942, C&ajiter 23, pgi, 339-^©-

Cooke, Nelson M,, S^sic MaitJaematics ior EJeciinoffiiics, McQra*r-ISli B x ^ CossiSiSr, iBC>~ 
New York, 1969, Oiapter 27, p©. 397-413, 

EXPLANATION 

1. Trig functions 

2 . Work the first 10 pridilems m fmM.^ms '2B-1 ©a | 5 a ^ 3M sa CSKJSS^S F I T S : Edocm. JDET 

the first 10 problems of 27-1 cm p a ^ 4©2 asi Cj©ofe"'5 fescssnd EsisScEi, 

3 . Cover ail of the material in tiae dhaper nip i® w^ muMxmBS m CP ain^es, 

ASSIGNMENT 

1. Read pages 349-355 in C©î Ge"'s Firs t Ed&Mss @r pages -$©§-412 m Coi^^'s Seccssi Sosscai, j 

2 . Assign proMems 2 2 - ^ in proMems 23-2 <om p a ^ S4S lia C^isfe's ^Irss: i:423t5i3E, ox p 
15-21 in proMems 27-2 mi p a ^ 41^ m GDW2&e''s fecasssS Ed^isa, 

ELECTRONICS 

Objective: in this section w« wiE § ^ tiue sftioiteDa: a i l e a i e r am^xSiaiisSiEg cs H S iSs^reas: 
types of electrical pow^r apparatans. 

—̂6— 
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XEACI^SS { H n U S E 

l^mii^irSSSaL ELSCTROSSC lEOa^iSCI^X I S M ! ^ 

Cteffiirse' festcA-C D-C 

^ ^ -̂  

SsDasi^ Itcarasn- Mr^^ss^-t^n 5 r e i CarcEaas-- IIE:-- îessr TIJEES:̂  1^@~ Cfe^scex Y H . psg^s 234\ 

ESHASAHHQK 

<fi- FItesiSE^''s sf^m i s H i s i i e 

"-3?̂  p a ^ s ^^Ml^ m. SIiiE3£ei^''s> 

I I I î ^SSUffiiSai: 

.^^FSSiME!^ 

1 , S s s i 55^^^ J ^ ^ ^ i ax Sasnssksrc^Sw rt^sseor^Ss a£ î ibecEgBrlET Siar EgasBc? cssxi Tefevis-iog. 

I J ^ 

I . Sfensi tlSffi IL rSSJm i S K : ^ - " S M E e Lbh Fr^fiCtDCtr""- c£iBm t-^prfPFTT., 
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tNDtAMA OEFAFETMENT O F PUBLIC INSTROCTtON 
VCCATiaNAL EUUCATIQH DtVtSQM 
•p:?AuE AND ti>U3USTHtA£. SERVICE 

l^JSTRlKrr^ONAL M A T E R I A L S L A B O R A T O R Y 
INDIANA STATE COLLEGE 

TERRE HAUTE. If^OIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course S Basic A-C D-G 

Lesson 20-A 
Scope Lab Practice 

OBJECnVB 

To calibrate the scope for reading a small AC signal. The signal used will be of the rf 
type in the iOO mr.IiYclt r a r ^ , 

MATERIAL USED 

?-ope, WR 49-B signal ^nerator, used as a 100 kc source, 1000 ohm terminating resis­
tor and a -̂ racuum tube voltmeter. 

PROGEIMJRE 

1. Use the foilawing set-i^ circuitry, steps 4-/.. 

BfQ iK, V£eT€AL )NPur ^COP£ 

2. Measure a-c calibratlsg voltage on the scope with the VTVM. 

3 . Calibrate the scope with tins voltage. 

4 . Now using the voltage multiplier switch on the scope, set it to read the rf signal of 
IQO miilivoits or 0,1 volts, 

5- Verify your reading with the instructor. 

6. Slowly c h a s ^ the frequency of the signal generator and watch the amplitude of the 
rf Signal measured on the scope. This indicates that the amplitude of the signal 
will chan^ with a change in frequency on this particular generator. 

7. Set the sweep frequency switch en the scope so that it shows a single sine wave. 
Have the signal ^nerator set at 100 kc at this time. Again slowly increase the 
frequency of the signal ^nerator and the sweep frequency of the scope to keep 
D̂e sine wave. Note the frequency on the signal generator when the scope will 

no l o n ^ r foliow. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 20-A (Con't.) 
Scope Lab Practice 

QUESTIONS 

1. As the frequency is increased on the WR 49-B, what happens to the amplitude of the 
signal? 

2. At what frequency are you no longer able to obtain P single sine wave on the scope? 
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INDIANA DEP>«rrMENT OF PUBLIC INSTRUCTION 
VOCATIONAL B3UCATION DIVi90N 
TRADE AND INDUSTRIAL SBTVICE 

INSTRUCTIONAL MATSaALS L^K^^TORY 
INDIANA STATE COLLEGE 

TERRE HAUTH, IKŜ SAKA 

TEACHERS OUTLINE 

Coarse II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 21 
Trig Functions - Cycle and Frequency 

Basic A-C D-C 

INTRODUCTION 

This lesson will be a continuation of the math and trig functions that we have been working 
with for the last few lessons. We wiU work some problems using these fenctions. JM the 
electronics portion more a-c theory will be covered concerning cycle and frequency and 
we will have a discussion of instantaneous values. 

MATHEMATICS 

Objective: In the math portion we will continue to use tiie functions for the solution of angles 
and especially those of the most used angles. Trig is interesting if you ^jply your^lf 
vfhen studying the basics. 

REFERENCES 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw-
Hill Book Company, Inc., New York, 1942, pages 345-370. 

Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill ^>ok 
Company, Inc., New York, 1960, pages 403-427. 

EXPLANATION 

1. Function of any angle 

2. Signs of the functions 

3. Computations of the functions 

4. Functions of 45°, 60^, 30°, and (P angles 

5 • Table of functions 
a. Work problems 1-3 in problems 24-1 on page 358 in Cookers First Edition, or work 

problems 1-3 in problems 28-1 on page 415 in Cooke's Second Edition, 
b.. Work problems 1-4 in problems 24-3 on pages 368-369 in Cooke's First Edition, or 

work problems 1-4 in problems 28-3 on page 425 in Cooke's Second Edition. 

NEXT WEEK'S ASSIGNMENT 

1. Read pages 362-370 in Cooke's First Edition or pages 419-427 in Cooke's Secoial Edition 

2. Assign problems 1-10 on page 369 in Cooke's First Edition, or problems 1-iO on pa^ 
425 in Cooke's Second Edition. 
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litatAHA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EOUCATtON DIVISION 
"TWQE AND INDUSTRIAL ^RVICE 

fNSTKUCnONAL MATERIALS LABORATORY 
INUANA STATE COLLEGE 

HAUTE. irOHANA 

TEACHERS OUTLINE 

Course H 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 21 (Con't.) 
Trig Functions - Cycle and Frequency 

Basic A-C D-C 

ELECTRONICS 

Objective: The purpose of this portion of lecture will be to e3q)lain additional characteristics \ 
of alternating current. We will use some of the trig functions previously discussed. 

REFERENCE 

SlurzJberg, Morris, and William Osterheld, Essentials of Electricity for Radio and Television, 
Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, pp. 241-249. 

EXPLANATION 

1. Define alternation, cycle and frequency. 

2. histantaneous values 
a. The sine wave 
ba Maximum value 
c. Average value 
d. Effective or RMS value 

3. The a-c ampere 

NEXT WEEK'S ASSIGNMENT 

1. Read pages 241-249 in Slurzberg's, Essentials of Electricity for Radio and Television. 

2. Work problems 12-15 on page 264 in Slurzberg's, Essentials of Electricity for Radio 
and Television. 

3 . Work problems 22-27 on page 265 in Slurzberg's, Essentials of Electricity for Radio 
and Television. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

TEACHERS OUTLINE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 22 
Solution of Right Triangles - Inductive Reactance 

Basic A-C D-C 

INTRODUCTION 

This lecture period will consist of a continuation of previous material. Quite a bit of 
theory and math must be covered before you are ready for the next lab exercise, which 
will be on inductive reactance. In the electronics lecture, you will be introduced to 
inductance and inductive reactance. 

MATHEMATICS 

Objective: To apply t r ig functions to the solution of r i ^ t triangles. 

REFERENCES 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, MrGraw-
Hill Book Company, Inc., New York, 1942, Chapter 25, pp. 371-381. 

Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., "'3w York, 1960, Chapter 29, pp. 428-439. 

EXPLANATION 

1. The solution of a problem concerning the rig^t triangle. 

2. Work as many examples and problems as time will permit. 

ELECTRONICS 

Objective: The opposition to direct current is called resistance. With alternating 
current, we have other opposition besides resistance. This is called reactance. In 
this lesson, we wUl discuss inductive reactance. This is one of two types of reactance, 
The other, capacitive reactance will be --.overed later. 

REFERENCE 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and Televisioi 
Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, Chapter VIII, pp. 267-
306. 

EXPLANATION 

1. Definition of inductance and inductive reactance 

2. Factors affecting inductance 
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INDIANA DEPARTRCNT OF PUBUC ireTRUCTlON 
VOCATIONAU EDUCATION DIVISION 
"TOADE AND INDUSTRIAL SERVICE 

INSTmJCnONAU IMATERIALS UABORATORY 
INDIANA STATE COLLEGE 

T E T ^ E HAUTE. INDIANA 

TEACHERS OUTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 22 (Con't.) 
Solution of Rigftt T r i an^es - Inductive Reactance 

Basic A-C D-C 

3. Time constant and angle of lag 

4 . Impedance 

NEXT WEEK'S ASSIGNMENT 

1. Read Slurzberg's. Essentials of Electricity for Radio and Television, on pages 267-
280 and 284-287, and work the problems 18-24 on page 304. 
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INDIANA DEPARTysm' OF P13B1JC SKSTSQXmO»« 
VOCATIONAL EDUCATION SavaSSON 
TRADE AND INDISTRIAL SESf^aCE 

BeaMJ!A STATE OQOJB!^ 
H%>5?H. E9ai»A2«A 

TEACHERS OUTLINE 

Course II 

VCCATIQMAL ELECTROXIC TECHNICLAĴ i TRAINING 

Lessoa 23 
E i ^ t Tri.fftg^g|es - Circiiits Co'^ginif^g- fT|<ffKTgj?̂ fe 

^ s i c A - C D-C 

INTRODUCTION 

in liiis Iessc3i period we w!ll costisiiiS ilie stadr of a -c . T l^ malli will isaisjlj on &e 
solution of problems co33ceri2ii2g ri^st t r i a a ^ e s . TlBe electroaics lectoxe "wili be CMI 
inductance and inductive reacsance. We IsaTe a Isb ezercise caUed "IsuHKrme 
Reactance". it will lielp you to asHferstasd t l ^ pri i^mle €S iiaasciHEC^ and to a|^ly 
some of ii;€ matli tliat you M ^ i learned. 

MATHEMATICS 

Objective: M tMs matla portion we will Stj^ ilie solissoa d prjHitems ccMcenmsg i l ^ 
r i ^ t n a n ^ - TMs is an absoliae i^€^sslty for l i s m^BT^ssmng c^ altersatiHg 
current. 

REFERENCES 

Cooke, Nelson M-, Matlaematics for Elecsxic^s'^''^ and EadkKi^ii, Irirst Edition, 
McGraw-Hill ^ o k Company, Inc., I>fewYork^ 1942.. O e p i e r 25, p a ^ s 371-381. 

Cooke, Nelson M. , B^ ic Matliemasics for Electrogics. Second Edition, McGraw-
Hill Book Company, Inc., New YoTk, 1960, Qis|®er 29, f s ^ s 4 ^ - 4 3 9 . 

EXPLANATION 

1 < Smdy 25-1 on | ^ ^ 371 m Cooke's Firs t ndltion- o r 29-1 ess | E ^ 428 in 
fecond Edition. 

s 

2 - Solution wlien given die acaae a n ^ e awd liy|KBi:^io^ 

3 . Solution when ^ven tlie liypoteniase and o?^ siife 

4 . Solution wtien given two s i & s 

NEXT WEEK'S ASSIGNMENT 

1. Study problems 25 -2 on page 371 in Cools' 
Cooke's Second Edition. 

s F i rs t iiditios, o r ^ - 2 on p a ^ 429 in 

2. StiMiy problems 25-3 on | ^ ^ 373 in Cooke's Fi rs t EditkM, o r 29-3 on |^ge 430 in 
Cooke's Second Edition. 

3 . Study problems 25-4 on page 375 in Ccmls's F i r s : Edition, o r 29-4 on pa^e 433 in 
Cooke's fecond Edition. 
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ftsCtANA DEPARTMENT OP PUBLIC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

Course 11 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 23 (Con't.) 
Right Triangles - Circuits Containing Inductance 

Basic A-C D-C 

ELECTRONICS 

Objective: In this lesson we will continue with what was introduced in the last lesson. 
Inductance, inductive reactance, and circuits containing these properties will be 
discussed. 

REFERENCE 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter Vm, pages 267-306. 

EXPLANATION 

1. Work problems 22-27 on page 265 in Slurzberg's, Essentials of Electricity for 
Radio and Television. 

2. Inductive reactance 

3 . Effect of resistance in the circuit 

4 . Time constant 

NEXT WEEK'S ASSIGNMENT 

1, Read "Time Constant" on page 277 to "Mutual Inductance" on page 280 in Slurzberg's, | 
Essentials of Electricity for Radio and Television. 

2. Work problems 18-24 on page 304 in Slurzberg's, Essentials of Electricity for Radio 
and Tele vis ion-

LAB 

I . Hand out Lab Lesson 23-A, "Inductive Reactance", and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LAEORATORv 
INDIANA STATE COLLEGE 

TERRE HAUTE. INOIAN-. 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 23-A 
Inductive Reactance 

OBJECTIVE 

In this iab lesson y::u will take an rf type choke of unkncw^ value and find its value. You 
will use a known frequency a-c vcitage and a resistance. You will also use the oscillo­
scope as a voltage measuring instrument. 

MATERIALS USED 

RF generator to supply 100 millivolts at 100 k c , VTVM, oscilloscope, an unknown value 
rf choke, a 390 ohm resistor and a resistor equal to the dc resistance of the choke. 

PROCEDURE 

1. Measure the resistance of the choke with the ohmmeter. Measure the resistance of 
the resistors with the ohmmeter and record. 

2. Wire the following circuit. 

f—"̂  v/VVvV 
0 59on Li 

Complete the following table. (Be sure to show examples of your calculations used 
in conversion.) 

£ T 
£-6 
EL 

P-P eMS 

4. Replace the coil with the equal resistor and repeat the experiment if possible. 

5. Have the instructor demonstrate how to measure the inductance of the choke on the 
Q meter (inductance bridge). 

QUESTIONS 

1. Compute I of step 3 and step 4 . How dc they compared 

2. Compute Xy of the choke. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson 23-A (Con't.) 
Inductive Reactance 

3 . Compute L of the choke. 

4. What is the Z of the circuit? 

5. Show X , R, and Z by vectors. 

6. What happened when the equal resistor was used? Why? 

7. Summarize. 
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INDIANA DEPiMrrKENT OF P l S U C l>S7t«UCTJOliI 
VOCATIONAL EDUCATION DIViSJC*! 
TRADE AND INDISTRIAL SS?W}CS 

asoywA 5T«TE c a L - = ^ 
TE5RS i««cnH. i«:»«»J^ 

lBAC3iEES OOIUJ®: 

Course n 

VOCATIONAL ELECimONlK: TlOiNSCL^S! lltAlXlMS 

I-essi5n24 
BesfcA-C iy<: 

INTRODUCTION 

Math will be naor^ pra^iics csMrfiiiiaiag^^ so>lgiftl@a csf ps^pg??^ gmg:gr=?:f??̂ g tr^^T^^g, 
Practice makes perfedt is a gDmi JTQIS U® nall®w, so we will «KKsk ssi^sal sszaples, 
Just as certain r<iies sz^^ mi i^slsstaince am ^siies £Dd psialMs^ S3 as cens i s nffes 
apply ŝdien we piat^ 3!]iaQ€23ai3ce in serfes ©r |saiaMel- fei nae ^essrosics Iscnrre"«« 
will discuss these rul^^. 

MATHEMATICS 

Objective: We intend to ioaaaser y®ar ftKsSc^scy mista trig Bnrgtmsss lia H ^ Ssshiaaii ss 
problems concerning ri^3t ix^amglgs. YSM Saai^ lusssass^ z^s;̂ iGSi2 ̂ s i 5ts£ lass: sjoh-
some of l i is maii to i32e lafe lesssn ©n iniacme li^csaEJce. Uss^i c l3^sr ^ 3 ^ iie 
sure to ask any questiODS itjhBt ymi iiiay &â Ee» 

REFERENCES 

Cooke, JfeisonM,, Mathematics Sag Hegtictc^is aii:^ EsdsssisgsE. i-srss: E^ESOSL, MirGis^- | 
HiU Book Compaiw, I n c , JfewY©i^, 1^2, Ohsgi^r^ , pages 37i-3Si> 

Cooke, JfelsonM., Basic M?}#>?:>inrgitflcs ms: El̂ stggigiilcSa Secss:^ S^tt&m, 3tScQr.£w-iSIl 
BookComps-^, Inc., iNfewYoiac, 1̂ M5, CSiî aier 25, p a ^ s 4^-139, 

EXPLANATION 

1. Work examples assigned lasst lesson. 

2. Work problems lS-24 ©n p a ^ SIM an Sliiioc2Ssen '̂'s, i 
and Television, 

»ls m. fPgK-̂ Tscsrr ror KsajD 

3 . Work problems 28-1 ©n 1 ^ ^ 412 am £m^^s F t i ^ Es^xassi €sr i s s 
471 in Cooke's fecond Edition, 

ilSS S 2 ~ I DIL :3Es^ I 

NEXT WEEK'S A^IGNJMENT 

1. Work proHems 25-29 €m p a ^ ^M am ̂ ia22i3esg-''s, F>sse7S?5ls cs Slecsscgn- fcs: RsiS^ 
and Television, 

2. Read and work pages 422-430 in C ^ i ^ ' s Fiist E^t&sn ®r pagss 4S2-491 2B c^xas's 
Second E-dltion. 
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THiCEESS OCEONE 

xSoSMirse H 

T3raTIBS. \L E l^CIS^^OT TECEBSiOAX imM^OMJ 

BFSIC A - C D - C 

^• i ^T 

r:D re^s-SESur^ ZE ss r r ss .ynf ^SETiZeil aimBsrEse cfrcufes. 
:- YGKI Will 1̂ 332 a simxIsrB: 

S±?CSS 

ESHJ^XATISS: 

I! i k s ^ H ^ itrsnari^sics 

S . M^asriinng ii3:rm."r£B:s 

:SEST mEES:'S ASFSKMSST 

1 S^^d -ffi2gs :^^-BJl iL Sfl HELsLs of Electiricfi^r niir Sscmi S!S(f Lele^rtsion:. \ 
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ttUDtAHA QEPABWMEST OF PUBLIC tNSTRtlCTtOAi 
VCCATIONAt. EDtlCATtONi OtVtStQN 
TfJACE AiSO INdUSTRIAi. SRWtCE 

iNSTFUJCTIONAL. MATERIALS l_AK)RATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

TEACHERS OUTLINE 

Course H 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 25 
Instantaneous Values in A-C 

Basic A-C D-C 

ESTRODUCTIOS" 

Uhderstanding ^rfiat we mean h^ instantaneous values is essential in a-c stu(fy. We will 
work several proMems of this type in the math period. In the electronics portion we will 
€iiseuss several inductive termt* and properties. You will be introduced again to a "must 
kmm' formula for computing tuductive reactance. 

^L\TH£5tL4nCS 

Obfective: With this lesson you should be able to solve most of the fundamental problems j 
concemiEig instantaseoiis values. We will work several problems. Be sure to work as 
many proMems in your spare time as possible. Our time in class should be for the 
introductioii of new material- so we can't spend too much time on practilce. 

Cooke. iSeisQuM.. MaOiematics for Electricians and Radiomen, Firs t Edition, McGraw-
Hill Book CoiE^miy, Inc., New York, 1942, Chap -rs 28 and 29, pages 407-457. 

Cooke^ Nelson M.,. Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
BQokComi^ny. M c , JfewYork, 1960, Chapters 32 and 33, pages 466-518. 

EXPLANATIQN 

i . Instantaneous values 

2, The inductive circuit 

NEXT WEBBTS ASSIGNMENT 

1 . Work problems 28-3 on page 417 in Cooke's First Edition, or problems 32-3 on page 
476 in Cooke's Second Edition. 

2. Read to the end of the chapter on "Fundamental Ideas", in Cooke*s First and Second 
Editions. 

ELECTRONICS 

Objective: The thing called inductance is used not only as an opposition of a-c, but also 
to eoople siffloai or voltage from one circuit to another. We will discuss coupling action 
in this lesson. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Course II 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 25 (Con't.) 
Instantaneous Values in A-C 

Basic A-C D-C 

REFERENCE 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter IX, pages 306-357. 

EXPLANATION 

1 . Review inductance. 

2. Formula for inductive reactance 

3 . Mutual coupling 

4 . Coefficient of coupling 

NEXT WEEK'S ASSIGNMENT 

1 . Read pages 306-311 in Chapter DC in Slurzberg* s. Essentials of Electricity for Radio ] 
and Television. 

LAB 

1. Hand out Lesson 25-A, "Series Inductance", and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

IhETRUCTIONM- MATERIALS UiSCR^TORy 
INDIANA STAT& COLLEGE. 

TfLHrtE HA3JTE. JVZfli.'Mi 

ALIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course K Basic A-C D-C 

Lesson 25-A 
Series inductance 

OBJECTIVE 

To observe the effect upon voltage, current and impedance when Inductances are 
connected in ser ies . 

MATERIALS USED 

Scope, VTVM, 2 rf chokes, 330 ohm resistor and the RCA WR 49-B rf signal ^33eraior 
which will be used as a 125 kc signal source at a 100 millivolt level. 

PROCEDURE 

i . Measure the inductances on the Q meter and record. Let t t e larger inductor 1^ L | , 

2 . Connect the two in series and measure on the Q meter. 

Lt 

3. Wire the following circuit. 

? 
V/ . / \y \J\J V ~ 

Lz 

4 . Measure and record the following: Et, Ej,,,, E L 2 » ^ r andET^. 

5 . Compute E, I and total inductance using the experimental method explained for the 
last lesson. 

QUESTIONS 

1. Write a formula to describe inductances in ser ies . 
2 . Write a formula describing total inductive reactance in ser ies . 
3 . Compare the computed value in step 5 to the measured value in step 2 and die val is 

obtained from the formula in question 1. 
4 . What would happen if the lines of force from one coil were to reach t t e otheif? 
5. What is the phase relationship in Lj[, L2, and R? 
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iNOHANA DEPAKTMENT OF PUBLIC INSTRUCTION 
VQCATtONAL EDUCATION DIVISION 
TRADE AND tNDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course n Basic A-G D-C 

Lesson 25-A (Con't.) 
Series InductaEce 

6. What other ccmponent has a formula that compares to series inductance? 
7. Summarize. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTH, INDIANA 

TEACHERS OUTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 26 
Series and Parallel Capacitive Reactance 

Basic A-C D-C 

INTRODUCTION 

As stated before, inductive reactance was only one of two types of a-c opposition, the 
other being capacitive reactance. In this lesson, you will be introduced to capacity and 
to the opposition it produces, capacitive reactance. Note how capacity and inductance 
compare. 

MATHEMATICS 

Objective: In this math period, we will work problems which will help in the solution of 
capacitive circuits. 

REFERENCES 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw-
Hill Book Company, Inc., New York, 1942, Chapter 29, pages 422-457. 

Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960, Chapter 33, pages 482-518. 

EXPLANATION 

1. The capacitive circuit 

2. Series and parallel capacity 

NEXT WEEK'S ASSIGNMENT 

1. Work problems 29-3 on page 435 in Cooke's First Edition, or problems 33-3 on page 
496 in Cooke's Second Edition. 

2. Read 29-6 to 29-9 on pages 436-442 in Cooke's First Edition, or 33-6 to 33-9 on pages 
497-504 in Cooke's Second Edition. 

3 . Work problems 29-4 on page 442 in Cooke's First Edition, or problems 33-4 on page 
503 in Cooke's Second Edition. 

ELECTRONICS 

Objective: You will be introduced to capacity; what it is and what it does. 
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INDIANA I^PARTMQfr OF R ® U C ir^TRUCTION 
>A3CAT10NAi_ EDUCATION DIVISIC^ 
TRADE AND INDUSTRIAL ^RVICE 

INSTRUCnONAt. MATERIALS LAaORATORY m 
INEMANA STATE COll FGE 

l^RRE HMJTE. IM3iANA 

TEACHERS (XJTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 26 (Con't.) 
Series and Parallel Capacitive Reactance 

Basic A-C D-C 

REFERENCE 

Slurzberg, Morris, and WiUiam Osteriield, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter DC, pages 306-357. 

EXPLANATION 

1. Capacitance and capacitor action 

2 . Types of capacitors 

3 . Caj^citive reactance 

NEXT WEEK'S ASSIGNMENT 

1. Read pages 311-329 in Slurzberg's. Essentials of Electricity for Radio and Television. 

LAB 

1. Hand out lab Lesson 26-A, "Inductances in Parallel", and e ^ l a i n . 
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INDIANA i:0=ARTWENT OF PUBUC BJiSTraiCimaM 
VOCATIONS- EDUCATION DIV3SIDN 
TRADE AND INDLBTFaAL SESyiCE 

StOUMA S7ATH OQf-li F(?F 
7ErS5£ M«ar!r=. B-'iOflASJii 

ASSIGKMEM° SHEET 

VOCATIONAL ELECTEOMC TBC3IMC3AN TRAINING 

Course E Basic A-C D-C 

Lessca 26-A 
IiidaBCtaiace i s F a z a l ^ l 

OBJEGIWE 

To stiK^ and observe tlie e fec t €M Tol ta^j cunsm. sra^ impef^Ecs iii a circiiit wtieire two 
indiictors are csouectEd i s i^xaBei. 

MATERIAI^ USED 

VTVM, scope, 125 tec signsal soaasce at ICMS mlMi^-olt le^cL 2 xf c^okgs, sad csie 470 gilnnii 
les is tor 

PROCEDURE 

1 . Wiiie tlie following cizcmt. 

,Ĉ; 
^.•V"A 

47!0JL 

4̂ 
2 . Measios aM lecoiid Ef9 E^, E|^-s a M S L ^ . 

3 . Witla the scope leadiiag t t e -voita^ across R^ moTe csie coil siesr tlie 
tlie leading om ttue ^ : c ^ . Now iei?erss t^ ccsl a i ^ €S^er¥s. ExTnlai 

X - 'X¥e 

4 . CompiUJe %. 

5 . CompijSe tdtal iMliiictive xeactazace. 

6. GonapiaJB total iiiiiactaiace, 

7. focrease tiie fi^peMry to 2©0 fa: a M x ^ ^ a t ss^js 1-6. 

QUESTIONS 

1 . Write a foram^a for f^xaUel iiMlsiictaiaces g^^ tc^al iodisssiice-

2 . Wrais 3i3e fcrimiala a^^aiiiipig total fgaiiiirgisTe xê r̂r̂ ^yare to paxaBel iBgM:tz¥e xeactaiM^. 

3 . How does fx^iiescy afec t Xj? S^gipoxt ŷ ĝ; frcsn yosx <feia. 
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[NDtANA DEPARTWENT OF PUBUC INSTRUCTION 
VOCATiaNAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL. MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. 'NDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course IE Basic A-C D-C 

Lesson 26-A (Con't.) 
mductance in Parallel 

4 . How does frequency affect L? Support this from your data. 

5. What is the phase relationship in the coil? 

6. Compute Z cf both circuits. 

7. Summarize-

-87-



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL. MATERIALS LABORA-TORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

TEACHERS OUTLINE 

Course II 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 27 
Vectors and A-C Circuits 

Basic A-C D-C 

I>n'RODUCTION 

In this lab and lecture period, you will be able to clear up any questions that you have 
on vectors. The math portion will consist mainly of vectors and RC circuits. In the 
electronics portion, we will go ahead with the discussion of capacitors. 

MATHEMATICS 

Objective: We will study, as stated above, vectors, RC circuits and power in a series 
circuit. 

REFERENCES 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, 
McGraw-Hill Book Company, Inc., New York, 1942, Chapter 29, pages 422-457. 

Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-
Hill Book Company, Inc., New York, 1960, Chapter 33, pages 482-518. 

EXPLANATION 

1. Power in LC circuits 

2. RL in series 

3 . RC in series 

4. Vector diagrams 

5. Work examples. 

NEXT WEEK'S ASSIGNMENT 

1, Read pages 447-453 in Cooke's First Edition, or pages 508-514 in Cooke's 
Second Edition. 

2. Work all problems 29-4 on page 422 in Cooke's First Edition, or problems 33-4 
on page 503 in Cooke's Second Edition-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION l^4STRUCTI0NAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTC. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 
Lesson 27 (Con't.) 

Vectors and A-C Circuits 

ELECTRONICS 

Objective: Although our math doesn't exactly parallel the electronics, you will find 
that it is impossible to keep them separate. We will study capacity and some of its 
circuit characteristics and more of related math, 

REFERENCE 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter IX, pages 306-357. 

EXPLANATION 

1, Charge and discharge 

2, Time constant 

3, Voltage and current phase relationship 

4. Capacitive reactance 

5. Voltage ratings and losses 

6. Series and parallel capacity 

7, Power in capacitive circuits 

8. Work problems 20-45 on pages 354-356 in Slurzberg's. Essentials of Electricity 
for Radio and Television. 

NEXT WEEK'S ASSIGNMENT 

1. Work problems 25-35 on pages 354-355 in Slurrberg's, Essentials of Electricity 
for Radio and Television. 

2. Read pages 329-343 in Slurzberg's, Essentials of Electricity for Radio and Television 

LAB 

1. Hand out lab Lesson 27-A, "Capacitive Reactance", and explain. 
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INDIANA EEPAFrrWENT OF P I S U C l>»STSiJCTIDN 
VOCATIONAl- EDUCATION DIVISION 
TRADE AND INDUSTRIAL ^SV^CS " i i j -g -g -i=c.'~=:. ?v3/5».ft 

ASSfSSMENT ^ l E E T 

VOCAHGNAL ElECTmONIH: lECHXiCBX TEAi^aNJS 

Course H B E s r A - C B-C 

OBJECTIVE 

To oi>serp-e aud studj^ l i e effect am. Ti^tea^, cimnreiats aini HE « C2DBC3I±?:^ 

circuit. 

MATEIOAl^ USED 

1 . Four capacitors, -O.Oi mM, ©,sC!22 HEM, •lO.iBSS I E M SDJS ® - M 7 I S L ^ SCOTS; xac: 
tube voltmeter; 1, OOQ csfem resasi©r ami ECA WA--MC >%n?5? gsaeisosr, insed ^ s 
a 5 kc, 2 Tolt pea i to pea i s sa i e s 

PROCEDURE 

1 . Measure and record ead i capacait©r maiSa nie .Dsnisa^sx e^ascfer. TOE «£iii l5H%e 
use all ose dsecter, so le^asfe J&SL aas ŝcaStsng, ^ aygagi wslFia^ae KJlksicsiS-

2 . Constroct l i s idiovPi]^ circBit. C ^ itie 'U.MsaM c^sactissr Sss r . 

- ^ ^ v ^ A A y — -] 

J e 
1 

3 . Record Ej^ E^^ E^.. dsngsEie i , X^s amdC. 

4 . Repeat steps 2 amd 3 ^jr l i s cjiiKr ^sM^ c^aca«srs-

5 . Compute Z for e a c i c^aacttasr-resisiffir (Dcainiisiisitisa. 

QUESnONS 

1 . How does F affect C? 
2 . What i s t t s phase rê aTfo'ns%i%) as a cspsaritsr? 
3 . How does l i e jdiass in a c^DSc&^r C2fl3ifS3S ^3^^ 
4 . WMch cajacltor has l i e las^ss ; r^actaies? 
5 . Summarize. 

. - - i^ 
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CTmpEgf^ HBT-,-. !5«i©!r Triri^ Î ^̂ ri?̂  C a r e e r >?^ n a ^ s ^^•S-^ILS-
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aClMStA OEFAKi "cKT OF RJBUC IMSTFtUCTK î INSTRUCnONAt. MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

Coeirse II 

TEACHERS OUTLINE 

VCXIATICMAL ELECTRCMIC TECHNICIAN TRAINING 

Lesson 28 (Con*t.) 
i^fotation and Conversion - RLC Series Circuits 

Basic A-C D-C 

ELECTRCMICS 

C&JectBre: We will s t i i ^ more alKitit series RLC circuits, vectors, power, and 
ice in a-c circuits. 

REFERENCE 

Slnrziierg, Morris, and William Osteiiield, Essentials of Electricity for Radio and 
TelgvisiOEi, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapters iX and X, pages 306-392. 

ESPLANATIO?^ 

1 . Work proldems 20-45 on pages 354-355 in Slurzberg's, Essentials of Electricity for 
Radio and Televisioa. 

2 . Stfflf̂  Cli^^er X^-^page 357. in Slurzbsrg. 

3 . Complex circuits 

4 . Vectors 

5- Power in a-c circuits 

6 . Serfes circuit proMems 10-10 tkroug^ 10-13 on pages 378-392 in Slurzberg. 

HEXT WEEK'S A^I(5>MEiMT 

1 - Read pages 375-37S, parallel circuits, in Slurzberg's, Essentials of Electricity for 
Radio and Television. 

2- Woi± poroMems 7-27 on pages 386-388 in Slurzberg. 

LAB 

1. Hand out lah Lesson 28-A, "Capacitance in Series", and 28-B, "Parallel Capacitance", 
and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course 11 Basic A-C D-C 

Lesson 28-A 
Series Capacitance 

OBTECTIVE 

To study the effect of voltage and current in a series capacitive circuit and to study the 
effect on total capacity and total capacitive reactance when they are placed in series. 

MATERIALS USED 

RCA WA-44C audio generator, oscilloscope, the capacitor workboard and the following 
capacitors: Ci-0,01 mfd, C2-0,022mfd, 03-0,033 mfd and C4-0.047 mfd 

PROCEDURE 

1. Set up the following circuit using the 0„01 mfd and the 0.022 mfd capacitors. 

, ^ vw 11 
0 

e, Q Cz 

2. Set the signal generator to 50kc, and the amplitude to 1 vrms. 

3. Measure Et, Er, and E^|-. 

4. Compute I, X^ and C^. 

5. Compute Ct using the rated values and formula for series capacitors, 

6. Repeat steps 1-7 using the 0.022 and 0.033 capacitors. 

7. Repeat steps 1-7 using the 0.01 and the 0.047 capacitors. 

QUESTIONS 

1. Write a formula for capacitors in series. 

2. Compute Cj. by the formula. How does it compare to step 4? 

3. How does E^t plus E^ compare to Ê ? 

4. What is the phase relationship in a capacitor? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MAT=3?1ALS Li^BCRATCS^T 
INDIANA STATfc CSSUSSE 

TEfS^S. HAUTE. a^OIATii. 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

iourse u Basic A-C D-C 

Lesson 28-A (Con't.) 
Seizes Capacitance 

5. Compute Z in e^ih of the three combinations. 

6. Draw a vector diagram. ShowZ, X^, R and the phase angle in each combinaHaTi. 

7. Summarize. 
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!'^01 AHA DEPARTMENT OF PUBLIC INSTRUCTION 
VQCATIONAl- EDUCATION DIVISION 
"RADE AND INDUSTPiAL. SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
I N D l / ^ A STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Cotiorse li Basic A-C D-C 

Lesson 28-B 
Parallel Capacitance 

OBIECTIVE 

To study and observe voltage and current in a circuit where capacitors are in parallel 
and to study the effect on total capacity and capacitive reactance in a parallel circuit. 

MATERIAL USED 

WA-44C, RCA audio generator, scope and capacitor board 

PROCEDURE 

i . Connect the following circuit using the 0.022 mfd and the 0.033 mfd capacitors. 

vVW ~r~:i 
2 . Set the signal generator to 5 kc at a 1 vrms level. 

3 . Compute I, X^- and Ct using these measurements: Et. Ej- and Ect. 

4 . Compute Ct using the formula for parallel capacitors. 

5 . Repeat steps i-4 using the 0.01 and 0.033 capacitors. 

6 . Repeat steps 1-4 using the 0.022 and 0.047 capacitors. 

7- Repeat steps 1-4 using the 0,01 and 0,022 capacitors. 

QUESTIONS 

1. Draw a vector diagram showing X^ - R. Z and the phase angle for each of the four 

combinations. 

2 . Write a formula for parallel capacitors. 

3 . Compute Ct by the above formula and compare it to the calculated Ct in the experiments. 

4 . How does increasing rhe frequency affect the ]. J he Ct and X^? (Assuming the amplitude 
is kept the same.) 

5 . Summarize. 
-95-
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SStVICE 

INSTRUCTIONAL MATBU/U^ LABf^^TORY 
INDIANA STATE COLLEGE 

rmViE HAUTE, INDIANA 

TEACHERS OUTLINE 

Course H 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 29 
Resonance in Series and Parallel 

Basic A-C D-C 

INTRODUCTION 

We shall continiie with a-c stu(fy. By now, you are acquainted with inductance and 
capacitance. Now we will study some new terms. Resonance, both series and parallel, 
will be discussed. 

MATHEMATICS 

Objective: The forms of notation are occasionally difficult to understand. But they are 
not solutions to the problems themselves. They are for simplification of description of 
a-c circuits. 

REFERENCES 

Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960, Chapter 33, pages 482-518. 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw-
Hill Book Company, Inc., New York, 1942, Chapter 29, pages 422-457. 

EXPLANATION 

1. Review of rectangular and polar coordinates 

2. E^lainparagraph 14, the general series circuit. 

3. Work the example on the series circuit. 

4. Series resonance 

5. Q 

6. Tlie resonant frequency formula 

NEXT WEEK'S ASSIGNMENT 

1. Work problems 29-5 on page 452 in Cooke's First Edition, or problems 33-5 on page 
513 in Cooke's Second Edition. 

2. Work problems 29-6 on page 455 in Cooke's First Edition, or problems 33-6 on page 
516 in Cooke's Second Edition. 
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INDIANA I^PAJMTMENT OF PUBUC INSTRUCTION 
VOCATtCmAL EDUCATION OIVlSiON 
TRAI^ AND INDl^TRIAL SERVICE 

INSTRUCTIONAL MATERIALS LA80RAT0RY 
INDIANA STATE COLLEGE 

TB«RE HAUTE. IfOIANA 

TEACHERS OUTLINE 

Course n 

VOCATIOiS[AL ELECTRONIC TECHNICIAN TRAINING 

Lesson 29 (Con't.) 
Resonance in Series and Parallel 

Basic A-C D-C 

3 . Read pages 457-461 in Cooke's First Edition or pages 518-523 in Cooke's Second 
Edition. 

ELECTRONICS 

Objective: We will discuss more about series RLC circuits, power, voltage, current, 
and impedance. At this time you will find it is very difficult to separate math and 
electronics. 

REFERENCE 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, h i c . New York, 1960, 
Caiapter X, pages 357-392. 

EXPLANATION 

1 . Power in a-c circuits 

2 . Series circuits 

3 . Work problems at the end of the chapter. 

NEXT WEEK'S ASSIGNMENT 

1. Read section 10-9, "Parallel Circuits", on pages 375-378. 

2. Assign problems 16-25 on i^ge 385 at die end of the chai^er. 

LAB 

1. Continue with the lab lessons on capacity. 
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tMDlAMA OEPARTMEMT OF PUBUC mSTRUCnCM 
VOCATIONAL EOUCATtON On^SON 
TRADE AMD INDUSTRIAL SERViCE 

SIAI£ . CS3UJEGE 
HMUTE. BNDIAIfiA 

Course H 

TEACHERS OOTONE 

VCKIIATIGKAL ELECTRCMIC TECIi?4iCIAN THAMIXG 

LesscHiSO 
^ s i c A - C D-C 

INTRODUCTION 

lBd3i£taMce aiiil cai^citaiM^ a re 
and C circelts aad tfis acco: 

MATHEMATICS 

seM: to sQiim cJHid^ la ali circinss. S e r ^ s p^-nsllel L 
^ tCTJayJB will be covered m tins lessHi. 

Objective: To acrqoaiiil; tiie baldest willi i fe TOeatis nsstsiicd m rese^yapr sarcoits- We will 
5tnd^ llie '"J'" factors igMliTifif-aHBr̂  agail rgpag^ithaaria ni s e r ^ s , g"<i assmned v o l t a ^ s . 

REFERENCES 

Cooie, Ifelson M. , Basic Mail^iiMiics for Eiectroelcs. SeoEHi E^SWSL, McCrsw-BiSi Book 
Coii3|Sigr3 Inc. , iN^B^¥©rk, Qiaissers 33 aisd 34, | S ^ s 4S2-4I 

Cooke, KfelsonM., Mt-jt̂ ^eigmtlcs for Electricigg?'^ ?gatj Radkrn'ig^., Fi rs t EdMoii- McGraw-
Hill Book CoMss^iM^, Ism., Msw Yosk, 1942, Ussmsrs ^ aad W, va^s 422-4S3. 

EXPLANATION 

1 . Woi i proHems 29-5 oa p a g ^ 452 aiMi 453 i s CJKBE'S Firs t Editiois- o r pr«Mems 33-5 
on pages 513 ami 514 in Q M ^ ^ " S 

2. ResDnaiit frei|iKiicy 

3 . Parallel circuits 
a . "X' £acl33r 
b . ^bidm^aiii^ aiid capacity in 
c . ^^cssiT aiMitioiE of oirrsait 
d. AssiHH^ ¥o] t a^s 

NEXT" WEEK'S ASSIGNiMElNIT 

l e i 

1. Work proMeiBs 4 aiad 5 on p a ^ 456 m Coalce''s F i rs t Bdfticm, o r proMsios 4 gat^ 5 on 

p^gd 517 ia Cooke's fecoiid EdUicHi-

2 . R ^ d i ^ i ^ 457-467 IM Ccoks's F i rs t EdftliKi, o r p s ^ s 518-529 Is C«3fe's S ^ » I H I Hditioi] 

ELECTRONICS 

Objective: More alsoutt RC circaiits., jj^sosmmrs g^xl ooEi-rcs^^iaiKs dro i iys will be discais^^d. 
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IHDtAUA DEPARTMENT OF PUBUC INSTRUCTION 
VOCATtONAt- EDUCATION DIVISION 
TRADE ANO INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LA^}RATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

Course II 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 30 (Con't.) 
Mathematics Applied to Resonant Ciicuits 

Basic A-C D C 

REFERENCES 

Cooke Nelson M , Basic Mathematics for Electronics. Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960. 

Cooke, Nelson M., ^/Iathematics for Electricians and Radiomen, First Edition, McGraw-
Hill Book Company, Inc., New York, 1942. 

Slorzfaerg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, Chapter 10, 
pages 357-392. 

EXPLANATION 

1. Series RLC circuits 

2. Series resonance 

3 . Work problems 11-12 on pages 372 and 373 in Slurzberg. 

4 . Work problem 12 on page 387 in Slurzberg. 

5 . Work problems 18, 21, and 24 on pages 387 and 388 in Slurzberg. 

NEXT WEEK'S ASSIGNMENT 

1. Re-read section 10-9, "Parallel Circuits", on pages 375 and 376 in Slurzberg. 

2. Work example 10-14 on page 376 in Slurzberg. 

3 . Work problems 25, 28, and 29 on pages 388 and 389 in Slurzberg. 

LAB 

1. Handout lab Lesson 30-A, "Series Resonance", and explain 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAU MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. IN3IANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course n Basic A-C D-C 

Lesson 30-A 
Series Resonance 

OBJECTIVE 

To study and observe voltage and current in a series resonant circuit. 

MATERIALS USED 

Audio generator, scope, various coils and capacitors 

PROCEDURE 

A, Find the resonant frequency of the circuit. 

1 . Wire the following circuit. 

i J C, 

2. Set the frequency range switch to XlOOOand find the resonant frequency of L and C. 
Resonance is that frequency where E^. and E L are equal since XQ and X L are equal. 
To check, place the scope across L and C in series and observe a null on the voltage 
amplitude by slowly varying the frequency. 

3 . Check the capacity of C on the capacitor checker and assume this to be the correct 
capacity. 

4 . From this information compute the value of L. 

B. Construction of a series circuit resonant at 30,000 cps . 

1. Compute the C required to resonate with L (step4) at a frequency of 30,000 cps , 

2 . Acquire this capacity by paralleling and checking with the capacitor checker. 

3 . Construct a series circuit to see if resonance i s obtained. 

QUESTIONS 

1. How did the computed L compare with the rated or measured L? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course II Basic A-C D-C 

Lesson ''O-A (Con*t.) 
Series Resonance 

2. How did you find the resonant frequency of the original circuit? 

So What capacity did you use in the 30,000resonant circuit? 

4. At what resonance in a series circuit, \s current maximum or minimum? 

c. Compare Xj_̂  and X̂ , at resonance. 

6. What is the phase angle at resonance? 

7. In step A, what is the Z of the circuit at resonance? 

8. Summarize. 
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INDIANA CePASTrWENT OF P t S U C 31VS1J5UCTIO»I1 
VOCATIONS- EDUCATION DtWSIOJtf 
TRAI^ AND INDISTRIW. ^SfWCH 

lEACeESS o o m s i E 

VOCAHONAL EIBCIROMC TTlOSSIiKMX ISAiXiSSS 

Course n ^ s a c A - C B-C 

lessjanSl 

INIRODUCTIOX 

Tbe solmiOD of RIO circina: jn^Gftfloas as ^MJ© vooimigsfes: -an tisiEes. Sn. sSsss ^SS3EE «te uml 
go ahead wMi tbe discnssion ca E I J C carcaafiis. H J C fessjom ^rall Sse |S5^2Eii2is£nrlr ssssHi 
as we have covered 5̂3e liieaiy jEairHy ̂ eReM-

MATHEMATICS 

Objective: We will work seii^eral -msa^ esaimiifes i® immijeir y s s r aicessinESiD^e iKini 
parallel RLC carcutrs. 

REFERENCES 

Cooke, Nelson M. , Basic Maafegsriraitacs f@r EJfenrTvgsmcŝ  Sê DSoai SSsaiSB.. Mrl^^sr- iSu 
Book Company, Inc,^ >few Y(Qrk, l'^^®, Cte^srer S#- p a ^ 5 51S~SI®-

Cooke, Ne!sonM., Maftematlcs mr £g£C!rociLa:]3S a M E^Saago^B. Fsssr EcfeSSE. 3*&::Gssir~ 
Hill Book Company, Inc. , New ¥Qrk. 1^2 . Qa^aieH: -3IB- p a ^ s -a57->IS3. 

EXPLANATION 

i . A-C parallel circuits 

2- Assumed voltages 

3 . Resistance and inductance an paraMeil 

4 . Resistance and capacitance an paraMeil 

NEXT W £ E K : S A S S I G N M E N T 

1. Read seoiion 30-^ on pages -MS-Mt an Oscfe"'s Ftfsi EdarasB^ gsr S*-^ QBE J ^ ^ S SIS-
519 in CoQke"'s :&coDd Editaon-

2. Work problems 3G-1 on p a ^ - 3 ^ an Cba!fe'"'s Fairsit F#jmgtB~ €5r S#-i em | s ^ 5 ^ 23i 
Cooke's Second Edition, 

ELECTRONICS 

Objective: A theoiy review :̂ Dial!d assist 5^M an lODaersnaiBiaffiLg Ŝî tT iss'TRr seesii ̂ ŝ̂ Jt-gTig 
about m the last few lesscans. We iintesEsa r© dlara% s>m ÊESStsr-iBS »̂Baa unssy M f e OEE S 3 J C 

circuits in this lecture period. 
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I - I f e i i ^ s^sg I^ tsr C Si^i^^s î -s" 
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THi^ae Asta ttmiESTmAi^ SERVICE TEACHERS OUTLINE 
irSTRUCnOMAl. MATERIALS LABORATORY 

INDIANA STATE COLLEGE 
TERRE HAUTE. INOSIANA 

Cotirse It 

YCXIATIOf^L ELECTRCKIC TECHNICIAN TRAINING 

Lesson 32 
B Îatli cjf RLC Series and Parallel Circuits 

Basic A-C D-C 

Ifere Is EEtore a&ouE RLC. series, and parat. 2I circuits. We will also prepare for the 
ftsal lab espermieEl: aRd &ial esams. 

liATHEaiATICS 

CgjJectKe: In o r & r for A-C theory to mean anything to you, you must review and review. 
You have a very good test and reference in Cooke's book. Keep going back to the A-C 
chapters for revte-ss-. 

REFERENCES 

CQOSB, j^felsonM., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book CompaiEiy- M c - ?few York, 1960. 

Cocsfe, iSelsoEEM.,- Nfethematics for Electricians and Radiomen, First Edition, McGraw-
Hill IBook Comgeay, fac. New York, 1942. 

ESFLANAHON 

1. KKMctaiic^, capacitance; and resistance in parallel 

2 . Work problems 3Q-1 on page 466 in Cooke's Firs t Edition, or problems 34-1 on page 
5 ^ iJEE CcKiSs'̂ s Second Edition. 

3 . Mfftfe la Siur^jerg 

4. Work p r e ^ e m s 29-31 on mge 389 in Slurzfaerg's, Essentials of Electricity for Radio 
and Television. 

NEST WEEK'S ASSIGNMEiNTT 

1. Read seetioa ^ - 7 oa page 467 in Cooke's First E-dition, or 34-7 on page 529 in Cooke's 
Secosid Edition. 

2 . Work proMems ^ - 2 oa pages 474-475 in Cooke s First Edition, or problems 34-2 on 
p s ^ s 537-510 in Cooke's Second Edition. 

REVIEW FOR FINAL EXAM 

i . %«£^ chapters 24, 25, 29, and 30 i s Cooke's Fi rs t Edition, or chapters 28, 29, 35, and 
34 is C€Mike''s &cond Edition. 
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!ND!ANA DSPARTfcSWT OF PUBUIC !NSTRUCT!ON 
VOCATIONAL EBUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LASORATORY 
SNOIANA STATE COLLEGE 

T£RKE HAUTE, JNDIAKA 

TEACHERS OUTLINE 

Course 11 

VOCATIONAL ELECTRONiC TECHNICIAN TRAITviNG 

Lesson 32(Con'i:.) 
Math of RLC Series and Parallel Circuits 

Basic A-C D-C 

ELECTRONICS 

Objective: To further acquaint you with RLC circuits and the related math. 

REFERENCE 

Slarzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter 10. 

EXPLANATION 

1, Math at the end of Chapter 10 in Slurzberg's, Essentials of Electricity for Radio 
and Television 

NEXT WEEK'S ASSIGNMENT 

1. Work problems 35, 36, and 37 on page 390 in Slurzberg and hand in. 

ASSIGNMENT FOR FINAL EXAM 

i . Questions at the end of chapters 8, 9, and 10 in Slurzberg 

LAB 

1. Explain a parallel resonant circuit and have the students select their own components 
and equipment. Have them write up and explain. 

2 . All lab write-ups must be in by the next meeting. 
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INDIANA DEP^Wn^NT OF PUBUC INSTRUCTION 
VOCATIONAL EDUCATION DIVISON 
TRADE AND INDUSTRIAL SERVICE T E A C H E R S OUTLINE 

IN5TRUCTK»UU. UATERliUJS LASORATGRV 
IieXANA STATE CSajLSCE 

TEfStE HAUTE. ElffilANA 

Course 11 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 33 
RLC Circuitry - Math 

^ s i c A - C D-C 

INTRODUCTION 

This is more math concerning the RLC circuitry. Tliis will be the final lessMi on a-c 
math and theory as such. Many problems will be worked and theory will be d i s c u s ^ ^ . 
In the next lesson we will review the a-c semester of the course, both madi and theory. 
The final exam will be given the following meeting. 

MATH AND ELECTRONICS 

Objective: To help the student understand a-c math and theory more clearly. 

REFERENCES 

Cooke, Nelson M., Basic Kfathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960, Chapters 33 and 34. 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Mition, McGraw-
Hill Book Company, Inc., New York, 1942, Chajrter 30. 

Slurzberg, Morris, and William Osteiheld, Essentials of El^rtricity for Radio a i ^ 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1 9 ^ , 
Chapter 10. 

EXPLANATION 

1. Work the problems in Slurzberg in Chapter iO. 

2. Work problems 30-2 on pages 474-477 in Cooke's Firs t Edition, or problems 34-2 cm 
pages 537-540 in Cooke's Second Edition. 

NEXT WEEK'S ASSIGNMENT 

1. Same as last lesson 

LAB 

1. Describe possible experiments for the student. Allow him to choose his own ec^spnMSsst 
and components. Some possible e^}eriments are: 
a . Z of filter choke or transformer. 
b . Step up or step down ratio of a transformer. 
c . Find the value of an unknown capacitor or inductor. 
d. Find the frequency of an unknown source, 

2. Write a short paragraph or two describing the experiment and hand it in. 
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IfUDIANA DEPARTMENT OF PUBUC IhJSTRUCTlON 
VOCATiae«A». EDUCATIOM DIVISION 
TRADE AMO INOUSTRIAl. ^RVICE 

INSTRtXrriONAL MATERIALS LABORATORY 
INDIANA STATC COUJEGE. 

TERRE HMJTE. IIOMANA 

TEACHERS OUTLINE 

CoEETse n 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Lesson 34 
Review of Math and Theoiry 

Basic A-C D-C 

MTRODUCnON 

la ^is lecture period we will review all math and theory that was covered in the final 
semester of the course. 

B^THEMATICS 

Objective: To cover all math from the trig functions to parallel a-c circuits. 

REFERENCES 

Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw-
Hill Book Company, h i c . New York, 1942. 

Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Cdn̂ jaiQr, Inc., New York, 1960. 

EXPLANATION 

1. Angles 

2. Trig functions and the tables of functions 

3. Solution of rig^t triangles 

4- Fundamental ideas 

5- Series and parallel circuits 

ELECTRONICS 

Cfejective: To review the theory of inductance and capacitance and what they mean in an 
alternating current circuit. 

REFERENCE 

Slurzberg, Morris, and WUliam Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950. 

EXPLANATION 

1. Inductance 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE (ALLEGE 

l^RRE HAUTE. INDIANA 

TEACHERS OUTLINE 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Course n 

2. Capacity 

Basic A-C D-C 
Lesson 34 (Con*t.) 

Review of Math and Tlieory 

3. RL circuits 

4. RC circuits 

5. RLC circuits 

NEXT WEEK'S ASSIGNMENT 

1. All the material covered in this lesson. 
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BIBLIOGRAPHY FOR BASIC A-C D-C 

Cooke. Nelson M., Basic Mathematics for Electronics. Second Edition, McGraw-Hill Book 
Company, Inc. New York, 1960. 

Cooke, Nelson M., Mathematics for Electricians and Radiomen. First Edition, McGraw-
Hill Book Company, Inc., New York, 1942. 

Henney, Keith, and Glen A. Richardson, Principles of Radio. Sixth Edition, John Wiley and 
Sons, Inc., New York, 1958. 

Marcus, Abraham, Elements of Radio. Second Edition, Prentice-Hall, Englewood Cliffs, 
New Jersey. 

Oldfield, R. L . , Radio, Television and Basic Electronics. First Edition, American Technical 
Society, Chicago, 1957. 

Radio Electronics and Television, Laix)ratory Manual, Basic Electricity. Electronics 
Industries Association, (New York Trade Schools Manual, Paul Zbar). 

Sams, Howard W., Basic Electricity. B(Abs Merrill Publishing Company, Indianapolis, 
Indiana. 

Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and Television. 
Second Edition, McGraw-Hill Book Company, Inc., New York, 1950. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATJON DIVISION 
TRADE AND INDUSTRIAL SERVICE 

CoULTî S IT'" 

ASSiaUffiKT SHEST 

l?OGATrGKM. ELBCTRONIC TECHNICIAN TRAINING 

Basic Ya^omm. Tube ana 
Tr'a2>sistcr ^ p l i c a t i o n 

Lesson 
Actdio Anplif ier SystoE Laboratory 

.tj-cdu'riiofi: 

•J^l? lesion i? to aeqaaint the student with the e iec t r ica l characteristic 
if -i qaal^iy a-iiio amplifier„ 

Rsferencea^ 

Ic Stgd^nt l iberaterx Masmalj RCA^Ej^tronic_^^ Government 
Se;ro.i:;£ Depaxiaento RCA Service Ooo$ Camden̂  Hew Jer*sejo ppo 301-310. 

<o Department of the Ansy T -̂̂ hDi-cal. Mantial, lKll'^6625 l^ i£>„!^ ;^SLJ^ 
Application of Ele'-tr-on T^jCt-s-a. UoSo Go-̂ ermaent PSfinting Office 
Wasningfccn, Do Go, 195 9o ppo LLl-l^lo 

i'S^ 

MaterliiB^ 

i^ y-im "ila-ydmL tube -vroitiBeter; 

2o S;.'.Gp6 

3c Chassis 121-26 Aadio piwer a a p i i f i e r 

4o Chassis 121-29 Hiase s p H t t e r 

5e Oha;?-si-s 123.-28 Aadio ir:>ltage ampl i f ie r 

be Ghai?sis 121-1 R>ŵ ^ '̂-̂ Pply 

V, Chassis 121-2 Eegai.atv:? 

6c Audio generate? 

Sgh^ati-j^:,' 

In Use schesaatic: ^—I^-l (appsndix:)o See instruct-o.T„ 

^q^^edi t r^ 

i.. Aijssable chass i s 2S5 29> .ini 26 t o form a standard audio amplifierc 

2c To.rn vcltMe c o n t r c i en chass is 28 maximum clockwise„ 

"'^'^- -regulated pci»'er supply adjiist Sg for 25C voltSo ^O V^:>J-H^ ^ 

. . ! - . 



INDIANA DEPARTMENT OF P U B U C INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

IhSTRUCTlONAL MATESSIALS L.f>30RfK7€)nnr 
INDIANA STAT- C01A.SSE 

ItHfJE HALTTH, JWDUAtCA 

Cotarse I¥ Lesson 1 1^^ 2 

4o Use 10 ohm resistor load provided on standi 

5. Apply 1 KC signal at input and adjust matching transformer for waxj-grnrrri 
signal. 

6. Adjust audio generator for maximum undistorted output from amplifier 
as viei-red on oscilloseope. 

?• Calibrate scope and record value of output^ 

8. Check the amplifier for balance at phase splitter, output g;i'2ds szsi 
cutpuL plate, record signal level* 

9c Is the amplifier balanced? 

10. Renovs cathode bypass from power amplifier, 

11. Measare AC volta^ across cathode resistor^ 

12. IfJhat is the frequency of st«p 11? Wiat causes it? 

13o Remove one output to simulate unbalance output, 

14. Again measure AC signal across cathode resistor a m detersDjm fi^gj^iH^. 
Explain, 

15. Replace lx>th output tubes aiai cheek output signal (across load) for 60 
v;ycle by placing scope sr^ep on line frequencyr> 

16. Return equipaent to original condition and set for jnriji ̂ffluift undistorted 
output at 1 KC. 

17. Compute power cut 

10 

Compute power in 

Pin = ^ ' ^ ) ' Z deteimin^ cut-put of generator. 
Z 

IB, Compute power gain of amplif ier* 

19. Complete chart, figure 3> page 10? of Lab Hanual, 

20. Plot gain in DB in reference to 1 EG on chart like ̂ ?=IY-1 Caj^^Miz). 
See instructor* 

21, Have the instructor samulate a uypicai trouble and you locate it by 
si^ai tracing. 



I >*J.iIIP tHiii li-Li^jj -^•t^^J-rii-THT-J^Mff^lMllUuiiillI^ -•TiJtfBga; •?WS> if^g.T^'l'i^^^g^JfJ^ii^JPfc^iM'^'A^'J^JMl. ' -•• ,«iJ**> |^.^ii_,i«»-ijyL*Mj<4 

CNDIWitWA. DEPARTMENT OF PUBLIC INSTRUCTION 
vacAnniCNAiL E D U C A T I O N DIVISION 
TRADE AND mOUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABCHRATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE, INDIANA 

Coiarse I? 

^estioHss: 

Lesson 1 page ra ̂  

Ic A posh pall power amplifier provides less (odd* e^^en) haimonic dist©>rtion 
than a single eiided stage. 

2<r Coiwert the following power ratios to decibels^ 

a. 100 to I- — - — 

b. 1000 to 1--

LOOOO to 

-db 

—db 

•=db 

3. A posh pull power amplifier does not the output transformer 

4<r G&s in a t c^e goierally causes a (larger* smaller) than nozriTal plate 
currenta 

A (shcrt^* cpen) c^athode bypass capacitor results in distortion because 
the operating point of the tube is shifted to a (linear* nen-linear) 
part of the eharaeteristie eurveo 

Off Tb& output signals from chassis 29 are (eqaal* imequal) in aagjlitiide but 
are (in phase* 180 degrees out of phase). 

7, ^feat components on chassis 29 mast be matched? 

B^j. What refer^ice frecpeziey is used in testing tbg power gain of a-v^do 
amp'fffierg? 

% If a microphone is rated at -55 D M what gain (in DB) would a pre-
amplifier st-age recmire to bring th^ level up to zero D ^ ? 

iO, If an amplifier caoable of 10 watts output were to be used with the 
microphone of qaestion 9* to realize full power at 1000 cycles* what 
o¥erall gain in DB would the system require? 

IXr Zero n@€ is decibels gain referred to one milliwatt in 

ohms at cycleSc 

12. A class B arrpT 1 fier conducts plate current fors 

a. 360 degrees of the inpat cycle. 

b. 90 degrees of the input cycleo 

Qa ISO d e g r ^ s of the input cycle, 

d, Ifcre than 180 degrees but less than 360 degrees of the input eyelSo 

e^ Glass B spmi T -PTera ne^er conduct plate cuTrents 
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Co-arse Iv 

INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ASSlCmMJi SHEET 

VOCATIONAL E3LECTR0NIG TECHNICIAN TRAINBia 

Basic Vacaam Tabe and 
Transistor Application 

Lesson 2 
AK.dio Amplifier System Laboratory 

Introduction; 

The -pDrpv ŝs of t h i s lesson i s t-o acquaint the t r a inee vd-th some of the 
fturidamentals of an M modiilated v/ave^ percentage modnlation detector 
load.> and H? f i l t e r s are a l l a pa r t of t h i s lesson. 

B&terencesz 

Is Dspartment of the AHEJ Technical Manual Blil-662> Basic Iheory and 
%pl iea t ion of Transistors^ UcS, Government Erint ing Office^ 
Washington? D„G„, 1959o pp:> 14S-154o 

2c Iforris Sl-ar2berg and William Osterheld, Essent ia l s of Badio-ELectronieSc 
Second Edit ion. KcSr-a^'-Hiil Book Co., New York, 1961* pp» 6S-79^ "°~ 

Sttident Laboratory Manual, RCA Electz'Qnic Trainer, Model 121j 
Gavejcmsent SerdLce Department,, fiCA Service Co. > Camden, New J e r s ^ o 
po 115a 

Hiaterialsi 

lo Scope 

2. RF signal generator 

3. VGK- (ToltOhmmeter) 

4. 100 K Resistor 

5. 121-23 (IF amplifier) 

6o 121-27 KLode detector 

7o 121-1 Bawer supply 

Bo 121-2 Regulator 

Schsaatics 

,. No schematic needed. 

Procedures 

Ic Elace 121-1 and 2 in rack, Adjust for B+ of 250 volts» 

2c Skip at least one space and then install IF amplifier and diode detector. 

3« Fiace a 100 K resistor across the input connections of the IF amplifiero 

4« Place a scope on output of IP amplif ier© 

-4-
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VOCATIONAL EDUCATION DIVSSCN INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL ^RVICE TERRE HAUTE. INDIANA 

Course IV Lessen 2 Page 2 

5- ^ t h a i l gear on sdjast freqaensj of generator for maxinnna uniKKiQlat-ed 
sigoai on ssope^ Ttiis tmms tbe freqa^icy of gQierator to scopes 

6. Bs^"?e SL-ope leads* 

7. Elaee ground lead of scope on ground* 

So Take follc*«id2ig ic^vefo2ss azsi ezplain<, 

a. Pin 2 cf 7AL5 to groimd 

t - Across C 

ê  A'-T*>ss C2 

d̂  Output of detector to groHDd 

9c MJuSt scdniation control to approzisately ?5^ and ccHiq l̂ete waveforms 
a , b> 3 j 3231 d« 

10, Turn emdmeijr off aasl rescue C, and Ri ̂  Elaee earphones in place of 
Gx*. Qfaw eiptiTaieiit c i rcui t , 

H , HsssDTe IF aEplifier asd place staMard broadcast tuned c i rcui t in place 
of inpst of detsctoTc 

12. Set soduiated gsieratcr a t IIKX) EC and lay oafcle close to antemac 

Bssearks': 

13« fiaao?e earphones and replace E; with ^jorting strip*. Place scope on 
outjHifc* Apply 1€00 KC sigial &^iu 

Bea^ifksi: 

14« HaM>Te tube and replace with crystal in socket 

EesarkPs 

- ^ -
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VaCATiaNAL EDUCATION DIViaON 
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INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

ilSSIQIM^T SHEET 

70GATI0NAL ELECmOKIC TECHNICIAN TRAINING 

Course I? 

Lesson 3 
RF 7oltage Mpli f i e r 

Basic Vacuinii Tube and 
Transistor Application 

Introdact-ions 

Bje fimdam^ital reqoirsnent that sn RF signal must meet besides frequency 
i s that i t mast be strong enou^ to operate the detectoTo 

MsleE€^s&esi 

le Student Laboratory Manasl^ RCA Electronic Trainer^ Model 121^ (k>vernment 
Sendee Depar^oenta EGA Service Go,, Camden̂  New Jers^o pp<, 75=^3 

2, Iforris Slurzb-erg and Winiaa Osterheld, fesentials of Badio-Slectronics, 
Se^nd BdiMoa, HcQrasf-aill Book Coa> New York, 1961, pp. 140-157. 

3 . Bepartment of the Anny Technical Manual, 1H11-662, Basic Theory and 
Applisation of Electron ^ibeso UoSo Government pidnting Office* 
Ifeshington, D c C 1952» p. l H , 

MaterialsJ 

Xr 121 t e s t stand with 

&0 i2i<=>l Bofwer siipply 

b. 121=2 Toltage regulator 

121=67 Mas suppily 

d, 12L-21 EF amplif i ^ 

2. EF geiierator 

3* Oscilloscope 

4. ¥T¥M<»(7acmm tube voltmeter) 

Sclieaa^c^ 

Ic Use scheBstio #5-17-3 (appendix). See instructor. 

i^ocedore? 

1. Set the regulator so that it provides 250 voltsc 
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2. Set the number one grid by using the bias supply connected to the A¥C 
end or B̂ ^ (see scthonatis) to -1 volt^ 

3. HLace a &X ko unmodalated signal on the 6BA6 RF amplifier in one of 
the methods described hj your instructor fJ- c 

4. 

6, 

So 

9o 

Tone the RF amplifier tuned circuit for maziowia sigial at the outpsit 
jack as viewed on the oseiUcseope^ 

Check grdd bias snd set at minus onec 

Compute stage gaijSo 

Repeat for 800, and 1,000 kc^ 

How does this c<aipare with the theoretical gain of a pentode? 

Set the RF generator and amplifier to obtain 1,000 kc at outpat» Plot 
a carve showing upper and lower sidebands^ Mark the 3 and 6 db points^ 

lOo If time peimits join this cir-̂ îit with the detector lesson. 

Questions ? 

lo IShioh end of the band is the trammer adjusted? Why? 

2o iin RF amplifier mainly amproves ? 

3a Miy is band width important? 

4. Explain °- carrier, audio, M modulation^ 

^ -
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wsi^imML ms^^EEmic TBCHSicifir T'AIHISG 

«̂S«ffi=SS I ? Basic Yacmm Tabe and 
Transistor Application 

lesson 4 
TSF Receiver 

Js^S^&^lS^Smi 

T^ism^wsr was one of 
niEsre ssEsifel'?^. I t adds 
€fete£-tor» 

t ^ f i r s t a t tezi^s to make the radio receiver 
more stage of RF ainpHfier in front of the 

^ f f s f f - a^e i 

Xr ^ a r i s Sinr^jerg 3zd ifiHiaa Osterheld^ Essentials of Badio 
gjsetgcaiigsa Second BiLtdon* Hc&aw-Bill Book Co,> New York, 
1S€L w- 44i-^44<. 

^ss^^aiSa 

Xr Tte SF -c^ltage ao^ilif ler> chassis 21 

2a Mo de t^ t s r ^ chassis ^ 

3<r Mdis "3olta^ asmlif i e r , chassis 2S 

4, Hsse sp l i t t e r , chassis 29 

> • * isdio poss? antpHfier, chassis 26 

SeliffBTstiei 

1« ITo schei^tic need^. 

Bpsg^aiiAggj 

Xr Set the ttetector sodic power aniplif i e r s t a ^ in the rack and t ^ s t 
fs^ operating ecsiditisn. 

2r Place the HF aistlifier stage in front of the detector stage. The 
eqiiipDeiit i s not szade to operate in th i s Conner, so check with 
x^^ instractor for lael^ods of coupling. BC coupling should be 
^sed f i^stcr 

3 , %ms i n a radio stat ion i f possible^ 

ka &M fee seeosd SF stage in front of the f i r s t RF, Check with the 
iistjrastor for methods of coupHnga 

»9-
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5c AttenQ)t to tune In a radio statioxu 

6. Betora the equipment to its original conditiono 

Qgestionsg 

1. What does ISF refer to, and why was it introduced? 

2, Craw a block diagram of a TBF recei^ero 

3c Describe the purpose of the detector and 2SF receivers 

4. Name two eonmon methods of coupling RF amplifiers, 

5# Name a disad-oantage of a IBF receivero 

6. Would lead dress be a problem in a RF receiver? 

-10-
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TOGATIONAL EESCTROHIC TECHNICIM TRAINING 

Gci-irs*-: J . / Basic Vac'dXM Tiibe aad 
Tr-aiisistor" Application 

Lesson 5 
Hartley Oscillator 

Intr-oduatiioni 

Ji*-. Tab 'e'ariQv̂  meshanl 'al means of gsneratiag are no t practicslo 
the 'wa.cirjsn. tube VSQK.^ as a generator or oscil.latc;r<, 

Here w? study 

Heferensess 

1. 3t\:dent Laboratory Kanual^ RCA Elect^'onic Traqner^ Model 121g Government 
Service Departzaent* EGA Se-'vics Go<, s CaajdeR̂  New Jersey, ppo 67~75o 

2e Morris Sltip^berg and WilliajBi Csterheld^ Essegiidals of Radio-Electronics. 
Sec;ond Edition. McG?aw-Hill Book Coo • New York/15^7" pp«, 297-299^ 
596--599. 

3<» Department of the Arm^ Technical ManTial̂  TMll~662i, Basic Theoiy and 
^pHt^atioR of Electron Tubeso U»So Government Pi'iating Office> 
f'̂ -sM3g-k>s> D.Gĉ  1959. ppo 165-177. 

4c Depar-tffieiJit of the Asw^ Teciini«':al Manual^ 'Mll-690> Basic yneory and 
Apc3j.cation of Trs-nslstorSo Û So Gt̂ vernflient Pjiinting Office.* 
Wash^g&^n^ D . C 1959o pp. l65-177o 

Materials ? 

Ip Scope 

2. VT5M -(\racmini tiibe voltmeter) 

3. IPJL-ltl EF osci l la tor 

4. 121-1 Power supply 

5. 121-2 Voltage reg»iIator 

Schesiatic ? 

L, Use schematic g -̂-IV~5 (appendix) c See ins true to3 

Prccaiiires 

lo Place the chassis 41 on table without power applied, 

-UL-
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2. Ihen loosely ^djid 10 or 12 tuj^s of wire aroond L-j and connect- the BF 
signal, generator to the co i l of "wir-ao 

3« Place the scope across the ttaied circiiit «o 

4. Close the timing condenser and adjast the EF generator x<i get ffiaximimi 
indication on the scope. 

5. Repeat with the tuning eond.ens©r half way and fuUy opeaedo Rec'ord 
a l l 3 valueSo 

6o Renio'<re the coi l of wire fr̂ ^m I« and pla^se chassis 41- in the t e s t stand™ 

7<, Mjtist B+ for 250 volts , 

So Place the scope on the o"j.tpiit jack and gro'ind,, 

9e Rotate the tuning condens^^r and note the effect on t^s 'waveform on 
the ssopeo 

10. Measiire and record a l l the potentials aroiand the pins of the oseillatc?r 
tabe and explain eacho 

Ho Remove the cathode res is tor of the oselli,at<:3:'> and eisplain i^^at takes 
placeo 

12» Replace the sathcde res is tor m t h i t s original si^e^ Place a 470^000 
ohm res is tor in place of the 33.'»000 ohn?. j ^ id resistoro Explain -what 
takes placSo 

Questions? 

1. "Riis osci l la tor generates a ( l ) sine,-. (2) s^quarso (3) saw-tooth TŜ -YS? 

2. This i s a ( l ) series, (2) shunt Hartley Oscillator? 

3* Draw both a series and a shrmt fed Hartley Osaillatoro 

4o I f time permits complete the t rcab le sheet t i ng cbairt- for t h i s lesst^Dc 
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Lesson 6 
IF Amplifier 

Intx^daction? 

One of the di^ad^-antages cf the 1SF i s that each st-age isas"̂  be variable t^ssei 
for' each station to be recei?ed» Trds maises aJignment difficxilt azid lead 
lapaoitanye c r i t i ca l . The IF amplifier i s sn. example of an SF fTsquene-y 
aapiifier ^.ioh i s fac:tc-ry aligned t-o ons frequency or bazsi cf frequeiK'iss^. 

References2 

-aJ...^ «/W^ . 

lo Depar-anent of the Amy Technic-ai Marraal !Mil'-662, Baaie Ibigsrj and 
Applioat-icn of ^ansistc»rSo UoS» Go^enaaent Prrit-ing Office^ 
Washington, DoGe> 1959o po 1J1.> 

2o Mo.tTis Slivrzberg and WiHiam Ost-erheld, ^ s e n t l a l ^ of BadiO'BIc-^rfC5 
Seeond Editioxio Hi$(baw^Hill Bock Co^, Ee>--:S>rk, 196io pp. 605-611, 
6l5'=^17c 

3<» Stgdent I^borator-y Kanaal, BCA Klegtronic 'S^alner, Model 121^ 
GoTeî fffljent Ssrid.ee Departmento E0A Service Coo > Casdeii, Hew Jersey 
pp. 109"122. 

4. ^:pe:^lj£.ent guide, BCAJEransistcr TrasJier, Models 301-^ am 601-1. 
iSoTernment Ser^riees, RCA Ssr^lee Coo, Caajdenj, Hew Jersey, 1^&J7~ D.-. B1. 

Materials ̂> 

lo 151-1 Power supply 

2., 121-2 Voltage reguj-ator 

3o 121-23 IF amplifier 

4o 121-27 Diode detect^^r 

§0 Scope 

6o VTM - (Vacuum tube "roitmeter) 

7. KF generator 

Sc-.hemativ-i g 

lo Use schoaatic ,4S--I?--6 (appsr.dix)e See instruc-corr 

-13' 
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Procedures 

Lesson 6 Page 2 

ic Set the equipment up using a plate supply of 250 "roltso 

2c Place the ground leacte of the VTVK aiid scope on chassis groundo 

3c Place EF generator on input of the IF and groundo 

U» Hace scope on output- cf detector<, 

5c Using 6C^ modulation tune generator until the output on scope is at a 

6, Note and record output signal voltageo 

7. Record AVC signal iTcltage ̂ t h VTyMo 

So Raaove generator (DO NOT CHAN® iiMFLITDDE OR FREQUBICI SETTING) 

9= Record "roltage out and AVG voltage now presents 

10. Eepiaee ^nerator and change frequency until 6 db point-s are reaci^d 
on bct-h sides of center frequency, 

11. Bravr a graph showing frequency response*, 

12» Fill cut the normal sireuit chart as shown in the RCA Lab Manuals 
Ask instructor for blank sheeto 

Qaestioi^s 

1. An IF amplifier improves sel'^ctivity of a radio receivers 
false? WI^? 

2c ^ a t is the resonant frequency cf the IF amplifier? 

3t, Why is the transformer called a double tuned circuit? 

Trae or 

-U= 
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Lesson 7 
Gonvertea? 

Complete Eadio 

Basic Vacuim !I\ibe and 
Tcansistor ^iiLic?ation 

Int]fc.dttf-ti?ss 

A spc-dal tube ^as desigaed t c take the place of both the miser and 
:?5yxilat<r<. This sas the pent-agj^id coxrserteTo 

Bef eraices: 

io Staient Laboratory MagGal> BCA Electronic Trainer^ Model 121g 
Go'?̂ 2=nnient Service Departmento BCA Service Coo> Camden̂  New Jers^e 
pp. i23=>l?C ai3d 311°329o 

2c M^sris Siu2»sberg and WOliam Osterheld, Essentials of Hadio-ELectionioSc 
Second Edition^ MeCk=aw-Hill Book Coo, New York, 1961o ppo /J46-459O 

Materials: 

G(aapiet-e Raiio^ 

i., Ib^sr ^:ippl^ 121=1 

2, Regalat<?r 221-2 

181-22 3o CoxiTerter 

IP 

5. Detector 

121-23 

121=.27 

6. Aiidio voltage amplifier 121-28 

Schgaatic? 

1, Use sehsnatic #S~IV-7 (appendix). See instructor< 

Procedtires 

7o Phase s p l i t t e r 121^29 

So PDwer output 121--26 

9o TIM- (Vacuum tube ^joliaaeter) 

10, RF Generator 

Ho Scope 

12o oOl uf Isolation e-ondenser 

Ic Set equipment in coj^ect order t c now have a ccanplete radioo Ha"5e 
instrut-tor che>sk before teaming oru 

2. Set B+ on 250 voltSo 

Place sc^pe oTi speaker leads and place switch sc that res i s tor i s used 
in place of speaker. 



INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 

INSTRUCTIONAL MATERIALS LABORATOPY 
INDIANA STATE COLLEGE 

TERRE HAUTE. INDIANA 

Coarse 17 Lesson 7 Page 2 

4o Using audio output of HF generator signal trace audio seetiono 

5e FlSi?-^ genvsrator on 455 ks modulated abont 6D%o 

6. Gonne;2t gej^srator to gpovaad and t h i o n ^ isolation condenser. Connect 
h'ft side to grid one of IF amplifiero 

7. Short csoiliatc?/ s3<:ition of converter to gŝ OTsnd* 

8c Adrost l a s t IF for TnaxiTnum deflection on sjsopeo 

9o MoTe hct L$&3. to sigiial ^-id of conrerter and adjust fors t IF for 
mastSmm. def le.?.tiono 

10, Ee-ad.jTist hotb. inpj.t and output IF CANS for maximum deflection on scopoo 

lie Yoii haTe n,-7j a l i p e d the IF t-o 455 kc«, 

12, Bie cS'jlHator sso-tion must now be alignedo %is one a^ moi^ involved 
thas mosto 

13 c EsiflaoT-? bhe short that 7011 pEr̂ eTiously placed on the oscillatoro 

2Ii.= Set the- BF gsnev^atc r̂ a t 540 kc. Place hot lead on primary side of 
vJosTTccrhs? t^ansfcrmer and ground lead on ground. 

15 e Giose t-^ning >?.ondenser for maximiiia capacitance, 

16, Adjust Oj^ for sLa:simr:»m sigLial, (This i s not usually in»iluded i n 
cr2SEes?xIal ra.-iio)c 

1?. Change g^ierator to abc-at I6OO kc and adjust C3^ and G3 open* 

iBo Eeadjust G.. and O^f^ for maximam output a t seope, 

19. Place set on outside antenna and obtain a weak station, *Ad;iu3t Gl. 
for mâ amrom signalo 

2Co loa haff« now t,?a!i}:)Iet«3y aligned the radio. Signal tracing can be 
asvscmplished by one of these main methods or ccanbinations thereof. 

General K?sitio5 

K Star t a t l a s t stage and 
•wDrk f orwapdo 

Be At ini3i».t 

Go InptLt to aay stage 

Speaker or detector 
load. 

Start forward and 
W5rk AF!Co 

Output of same stagec 

! 
i 
t 

I 
f 

1: 

I -: 

-16-
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21, Obtain a de tec te r ppDBs i f pDsslMe sum. -»sse MS ]^tlE«i foar s i ^ a l 
tracings 

22o Ccsaplst^ bC'l̂ i chc 
Banuaio 

ft-^ r-r. '71 ^cEi^s'tsr s t a ^ ^ ^ ^ 12^ a M 120 BSA Sab 

23c Have i s s t r a c t e r plac-^ a -fepsslale i a raSi© for "^mL t c isj^satea, 

s» 

1. Sxjslain oj^ratdcn cf ^2S . taabe e l sn^a t im e 

2z, Ifoat tSTT-^ opsrat i r*D5 d e e s ^SGEi?sft^r sSs"? 

3» ^ ^ a re tsD esndei^srs ^s^^sd? 

4. Describe a f a s t i ^ - t c ci^sk t© s ^ i f dssil lafesr i s -MoarfeiEs 

5« Khat i s linage? 

6. ^ a t 3S a harmnyng? 

7. "Khere does tne sigBsl f i r s t S ^ S J - T 

8. How wmld yon cbang^ 1:SZE3S *KI a Ispc^isasi Sû seŝ Dgt- r a ^ i o t 

- 1 ? -
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Basic VaeuiM Tube and 
Transistor iipplication 

Lesson 8 
Radio !Brcuble~Shooting and Repaid 

Introductions 

15ie purpose of this lesson is to do actual repair of a ccsaaeTcial radio 
receiver. 

Eefererusesj 

Ic All previous lessonSo 

2s Schematic of receiver^ 

Mat^^: jilsg 

i* Radio receiver 

2. All test e(^pi!ient as needed. 

Schematic? 

1. See reference 2, 

Procedures 

1, Inspect the line eord> replace if dangerous^ 

5e Place the receiver on a bench with a licoden topo 

3. See if the tubes are lit lAen the receiver 3S tamed on. 

4. If the tubes do not li^t^ turn the unit off and test the tubes» 

Remove Ĉ JLT (̂ B tube at a tiisec Replace the tube ̂ diich you have tested^ 
before removing i^e secoiKi tabec 

5c If the tubes li^t try to tune a stationc If you are unable to receive 
a station^ follow the steps in testing tnbes as outlined in step four» 

6, Oieck to see if the antenna is properly connected^ 

7, Remove tl^ set frtsa the cabinetc 

8, Pamiliarize yourself ^ t h the individual stages of the receiver, by 
consulting schssat-iCe 

-»18» 
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9o It is convenient to isolate the troubles to one of the three main sections 

of the rec>ei'?er"o 

ao ibwer supply 

he Audio section 

Co RF and IF section 

10. Check B plus. Usually around 100 volts^ 

He Signal trace in regular manner^ 

12. Test oscillator grid for negative voltage, usually around 5»0 volts. 
13. By this time you should have located the trouble to a specific area. 

Tlirn the receiver off and take some readings nith the ofaasaeter of the 
suspected areac 

14. Loeate the bad part and repo??t to the instructor. He vill tell you 
•̂hat to do next, 

15. This is only one method for trouble-shooting a receiver. OUier oethods 
will be explained at a later time* 

Questions? 

-19« 
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Lesson 9 
Transigtcr Superhet 

Inti^diLcticn? 

In th i s lessor, we "wiil study the efearacterist ics of a complete i2=azisistDr 
radio. I t i s '̂ ^sry much l i ke the Tacotun tiibe r^ lo^ . Scase cf t h e 
differences that shoisld re i]:-ted bv the students are as fcHc-vsj 

1* Coupling 

2, Gcnvert-er s ta^e 

3v- iSniDunt- cf T>lt3ge 

Referencesi 

1. Egperonent Gaide, RCA 'Transistor Tr-ainer, Hodels :^1-T aM 601-T, 
QoTemnieDt. Seri?ices, RCA Searviee Go*, Gamden> IFew Jersey, X9B)^ 
pp. e~-96c 

2, Morris SlLrzberg and Mlliaza Osterbeld, Essaa t i a l s of ladlry^legfe^^aigSx 
S&r̂ ond Editionc M^5raw-Hill Bock C<?,, New Ic-rk> 196L, pp ,̂ 553-£^26r 

Materials? 

Ic RCA t r a i n e r 

2. VrVM - (Vaeums tube -yoltmeter) 

3. Oscilloscope 

Uo Template No. 11 ( i f using BGA equipeaoit) 

5. .002 uf condenser 

Scheaatic s 

Ic No schematic needed^ 

Procedure: 

Ic Place a l l the par t s i n the template as not-«ir 

2c Place liie oscil loscope on the speaker ieais» 

«=2u« 
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3x Si^sai tras^e ssm^ section and compute voltage gain per stage. (Be svre 
ssd cLse is:-lstiC£L ^oodensar in hot lead of generator and have anqolitade 
SB icw as possibie. ) 

4« Set HF ^ s e r a t o r on ^55 k^, 

5T I^isable Ir^^al osciilst-ora 

6, Hase lifit lead of g^ssratcr t h r o n g isolation condenser on the base of 

» m 

a. 
Mjsst oat-pst IF to Si^iai^ 

*x 

ii« 

Pla^e the ho^ lead of the gsierator on the base of C^ and adjust both 

frasafQTEsrs for mssmum. si^2al« 

Hss-e fehe iscai c-̂ eiilator in operating condition. 

Sst the SF ̂ nerator on 550 ke^ ad ji^t the tuning condenser until it is 
faiijr ?.Ics«i. 

lac^ely ctmple the BF generator to the transistor antenna and adjust the 

GS^illstor sleg fear mss^Bssm. sigaal^, 

Qpss. t h s tonisg eondesser and se t the EF generator on about 1600 kc» 

M^st- the osei l la tcr t-riHsier for maxinKSi signaL> 

E^!^ steps 9-13e 

15, lnae thg radie i s to a -weak st-atdon adjsst the BF trinnaer for maziuniia 

14. IksESsst the instractcr., fe will now place a trouble in the receiver 
fk^ jsa to rep^Tx 

13. 

1» Ifcst̂  ^ i » of osci l la tor i s used in a con^rert^r stage? 

2. Sar i s ^ e osci l la tor coi^pled to the converter? 

3x Wmf ^QS the BF section differ fr<Ka the vacaaa tube BF section? 

km Msm €^€s -fee iSG v o i t a ^ var j with signal strength? 

Gssfflli^ioiis^ 

-ZL-
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Lesson 10 
Ihe Cathode Follower 

Introdaction: 

This circuit ̂  an excellent impedance matching device. It is fonnd very 
useful in matching hig^ imped^ace circuits to low imj^dance deviceso 

ReferencesJ 

Ic Studoit Laboratory Manual^ RCA Electronic Trainer^ Model 121> 
Government Service Department, RCA Service Coo, Caiaden> New Jersey, 
ppo 228-236. 

2c Jforris Slurzberg and William Osterheld, Ifesentials of Badio-SLectronics. 
Second Edition. McGraw-Hill Book Co., New York, 1961e pp. 202-208. 

Materials; 

1. Chassis 121-77 

2 . Chassis 121-1 

3 . Scope 

4 . VTVK -(Vacuum tube voltmeter) 

5. Audio generator 

6. Chassis 121-24 

Schematic: 

1. Use schematic #5-17-10 (appendix). See instructor. 

ftiocedure: 

1* Place chassis 1 and 77 in the rack and turn on^ 

2o Place the audio generator on the input of 77. 

3. Adjust the input to 3 volts P-P 1,000 cps. 

4* Measure the output signal voltage and compute stage gain. 
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5. Place Sj^ on chassis 77 in the other position and again compute stage 
gain, 

6o Determine the phase relationship between input and output signals,, 

7. Tarn, the eqaipnent off and place chassis 28 so that it feeds into 77<» 
(Place a jumper vire from the output of 28 to the input of 77») 

8c Place S> of chassis 77 in ground position. 

9o Place the oscillator on the input of chassis 2B and using the oscillator 
adjust the generator level so that chassis 28 has the largest 
undistorted outputs 

10. Meastjre the outpat of the cathode followero If it Is distorted reduce 
the generator level to obtain the max±mjm undistorted signals 

H o Place S, in the nongrounded position and compare single handling 
capabilities with the grounded position. 

12, Remove chassis 28 and with the signal set at 3 Tolts P~P connect to 
the input of the cathode followero 

13. Prepare a chart showing frequency response versus gain of the cathode 
followero 

14» Complete both the normal and abnormal charts. (If using RCA equipment) 

Qaestions: 
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ASSIGNMENT SHEET 

VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

Co-urse 17 Basic Vacuum IHibe and 
Itansistor Application 

Lesson 11 
Common Collector Circuit 

Introductions 

The common coliestor transistor configaration reminds us of the cathode 
follower Yaeucan tube stage^ 

References: 

1, Experiment Guide, RCA Transistor Trainer^, Models 301°T and 601~To 
Government Service Department. RCA Service Coo> Camden> New Jersey, 
pp. 5.3»-5So 

2o Morris Slurzberg and William Osterheld^ Essentials of Radio-ElectronicSo 
Second Edition. McGraw-Hill Book Co., New York, 196lo pp<, 545-546o 

3o Department of the A m y Technical Manual^ TMll-690^ Basic Theory and 
Application of Transistors. U.S. Government Printing Office, 
Washington, D.Co, 1959o ppo 10S~111. 

Materialsg 

1. Template No. 5 (If using RCA equipment) 

2. VTVM -(Vacuum tube voltmeter) 

3. MA -(Milliammeter) 

Schematic; 

1. Use schematic below. 

Procedureg 

lo Wire the following cir^uite 

I00K>33K -4V0LTS 

OUT 
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2o Plug in and record the following; 

IT- = 

2 e = _ 

P&ge 2 

3o App3^ a pcsiti-re DC "soltage in the range of 3-6 -rolts at the DC ii^!at« 

Record the readings as beforeo 

4o Gonrpute the change in 7^ and ?]3e 

5o Compute the voltage gain of tike stage* Be careful to divide i n p ^ ly 
outputo 

6« C-<3apate the change in Î j and Ig.. 

7. Compute the cur-rent gain of the stage^ 

S. Compute pswer in power out and power gain* 

9. Using a 1 ke test signal, setup and t-est the frequency response of the 
stage. 

Questions; 

lo How does the common collector c<»ipare with the ccssaon eaitter? 

2c How does the common collector compare with cathode follower? 

3» Draw a graph showing the frequency response aai mark the half pewer points 

4c Mark the 6 db point on the grapho 
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Gour-5e r? Basic Vacuum 3\2be and 
Transistor Application 

Lesson 12 
RC Oscillator 

Introduction? 

Tne RC oscillator is an example of one of the first oseiUators "we m i l study 
without ar: LG circiJLito ThiM oscillator is usually fixed frequency^ Be sure 
and notice the phase snifting netwc-rko 

Reference? 

ic Student Laboratory Manual^ RCA Slectronic 'J^ainer, Model 121^ Go-̂ emment 
Ssrylce Departaaento RCA Service Go» t Camden̂  New J e r s ^ . ppe 132-=13 ê 

^ t e r i a l s ? 

Ic 121-1 Poorer S"app2y 

2, 121=2 Voltage regulator 

3« 121-52 Oscillator 

4» Os'iiilcseope 

5c Audio generator 

Schaaaticg 

Ic Use schsnatic #S->iy~12 (appendix). See instructor^ 

Procedure; 

1, 

2, 

Set up the power supply with the regulator and adjust for 250 volt^ B+. 

Plug in the RC oscillator and using the oul5)ut jack to an osc5 "'ossope 
adjust Ro and E, for a gsod clean output on the seopeo 

3« Place a set of leads on the horizontal input of scope to output of EG 
oscillator and adjust for inphase indicaticnso 

4. Read page 134 in the RCA Lab Manual and any osciHoseope manual on phase 
relationships, 

5. Determine the phase shift between plate signal and the intersection on 
ClHl . 
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6o Determine the phase relationship between the plate and the intersection of 

7e Determine the phase relationship between the plate and the grido 

B, ResBove the previotis wiring and wire what ever necessary to detenoine the 
frequency of the oscillator by B ^ different methodSo 

% Change Ro and determine its effect on frequency and ai!q>litTideo Explaino 

10. Change R^ and determine it-s effect on frequency and amplitude<, Esplaino 

Questions^ 

X. How nach phase shift nrust be accomplished between plate and grid? 

2, HaiK the three main parts of an oscillatoro 

3. Canplete the normal and abnormal ehartSo (if using RCA equipaent) 

I 

i 

, • • 
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ASSIO^IENT SHEET 

VOCAnCMAL ELECTRONIC TECHNICIAN TRABJDJa 

Basic Vacuum ilibe and 
Transistor Application 

Lesson 13 
Plate-Coupled Moltivibrator 

Introductions 

The multivibrator is a very common relaxation oscillatore 
found in many different applications* 

Biis circuit is 

References? 

Student Laboratory Manual^ RCA Electronic Trainer^ Model 121^ Government 
Service Department, RCA Service Co*, Camden, New Jerseyo pp. 151-15S. 

Morris Slurzberg and ̂ iHlliam Osterheld> Essentials of Radio-Electronics. 
Second Edition. McGrai^^Hni Book Coo> InCo, New York, 1961o p. 288c 

Bureau of Naval Personnel, Basic Electronics, Navy Training Courses, 
NAVURS 10087. U.S* Government Printing Office, Washington, D.Co, 1955o 
ppo 324»335> 620-6880 

Materials: 

lo 121-57 Plate-coupled multivibrator 

2. 121«-1 Power supply 

3. 121-2 Voltage regulator 

4« Scope 

5. VryM -(Vacuum tube voltaieter) 

Schonatic? 

1. Use schematic j§S--IV-13 (appendix). See instructcro 

Procedures 

L, Plug in the power supply, regulator, skip a couple of spaces and then 
the multivibrator. 

2, Tarn all equipment on and adjust the B plus to 250 volts. 

3o Place the scope on the H jack and adjust R3 for sjmmetrical operation. 

4. Measure aiKi record waveshape and size on each pin of the 6J6<, 
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5. Detemdne t^e freqaeaicy -of the inssitiipilHratQEr* 

HO^g Daring iiie next portisn "se i d l l d^ss^ s i s ^ and sot lce e£f©;t oa 
freqneney* I t i s not necj^ssr^ it© «^t®nEsi!S tfes SE^F flrsrosi'^a «Fas"fe 
notice t i e effect an. i t r 

6« Change lx)t-h plate l o a ^ to 15 S* Sbte fte^iiansj effect a 

7o Beplace tiie original plate l©ais azafi (^aas^ ^ t o IHO l i a^jasfe R^ to 
saEe mlae . Sote efifeet j, 

Ss Change ^ tc 3*3 aeg and adjust ^ "fes sane -walss. Ec24e eXfest ^ 

9e Beplaee crigimL grid l^td jr^stslsffs s i ^ sisiS!^ ^as osHKiiliHg ccmsiQisers 
G2 233d Ĝ  to 1(X) amf, Bste d s n ^ is. ilsps^asia^. 

10. Change t !^ coupling -sso^issrs -^ ^^^ aif assi iiote CISES^ i a fireaoiaicy. 

11. " i^ te a sommary noting effect of ^isn^isg grisi l ^a i ©amfemstissi ort 
freqaeney, 

Qaestions: 
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Gcnrss IF Basic VacvxTix Tube and 
Trar^istcv i\ppiioation 

Lesson 14 
Transistor IfaltiTibrator 

InT-rc-dtLct-icnt 

In this lessen <»e will Icok at. a fi:=ee running transistor smitivibratorc 
godtx standing this i^pe ^dll siake all the other nmitiYlbratcrs easiero 

References? 

1. Bsperiiisent Guide, BGA Ifransistor Trainer, Models 301-T api 601~T, 
GoYermeent SerTices, ^ A Ser?ics Co., Camden, New J e r s ^ , 1960<> 
pp. 97-lGO. 

2. and 
•appllaa-
^shisigtcs, D,G,, 1959> pp» l S l - 1 ^ . 

Materials j 

1» Tesqilate No.< 12 ( if using EGA ^loipnent) 

2c ?TVH -OracutSi tube •Fcli2set,er ) 

3c Saope 

4. S(pare wave generator 

Schoaatias 

X> Use schesiatdc below, 

Procedgg^g 

X, ^ ^ e i^e following cirsiiito 

lOK lOK 
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2o Itoi the circuit on and start it oscillating. 

3o Take all waveforms and DC voltageSo 

4o Increase the size for first one and then the other coupling condenser 
noting effect on wa:veforni. 

Questionsg 

1. Explain the reaction when the coupling condei^ers ape changed, 

2. What would happen if one of the base resistors increased in size? 

3. Explain the waveshape obtained. 
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Lesson 15 
Vacxrai !5ibe Sswtooth Geiserator' 

Sitrodaet-iciig 

Sia Tasuoia tube sawtcot-h. gen^*£'«5r i so t rea l ly a ^nei^ttsr "bat a •is:?S3iî 5233g 
de^v?e. 

fieference^ 

lo Stadent Laboratory Hanaal^ HCA KLecla^nie !&ai3aBr> lisdel 121^ Go^^^a^sat 
Service Departaiaitt, ^ A Service Go»> GazDdeâ  Hew J e ? s ^ . I^o 22t6-^4i> 

Katerialsg 

L, Caassis 65 VaeutE tube sawtooth generator 

2<, Chassis 57 lfelti?ibratGr 

3* Chassis 2 Voltage regalator 

4, Chassis 1 Ibwer supply 

5, ¥TVH (Vacmsm tube -yoltcete^ 

6a Scope 

Ssheniatics 

1« Use schematic #S~iy-15 (appendix). See instamctor. 

I^cedore; 

1, ELug in power supply and regulator* adjust B* for 250 moltsc 

2. Skip a space and plug in chassis 5?* 

3o Skip another space and plug in chassis 65» 

4. Using a 1^2 oha resistor for isolation eonneet the 'Q:^psr jaek of t-he 
multivibrator to the input of the sawtcK>1̂ . generator^ 

5. Set ^ on both chassis to mid-range, 

6o Sim all equipaent on and obserre waveshape into and out of tSae 
generatoro 
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7. ^ s s i r e a i l BC -voltages aronmi the generator. 

S. TEETTL €-ft the nEiltlTihrator ausi repeat a l l DG voltages aronnd the generatcrc 

9. ferlaia asg- chan^ in iihe "Toltage readingSa 

10, ^?fale Sj OH the saiitooth gsierator chassis noting effect on vaveshape of 

IXr ifecr^se the s ise of C, on chassis 65 and note effect, Sxplaia> 

ISa Hcttifs 65 t<i o r ig i i s l •(xmition and then vary E^ on nmltivibrator chassiso 
^ p l a i i i chaEge to ocEfepst signaXr 
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GotflTse 17 Basic VacutDn Tabe and 
•fransistor Application 

Lesson 16 
Thyratron Sawtooth Generator 

Introdta;ticns 

15ie t i^atron generator operates maeh as the neon bulb generator« 
behavior of the grid i s very interesting and import-ante 

The 

Beferencesj 

lo Student Laboratory Manual^ 5CA Elec-tronic Trainer^ Model 121^ 
Government Service Departmento BCA Service Coo* Camden, New Jers^. 
pp^ 23S=244-

2^ Morris Slarzberg a^i i&lliani Osterheld> Essentials of Radio^lleetronies. 
Second Edition. HcC^aw-Hill Book Coo> New York, 1961. ppo 645-646<, 

Materials; 

1, Chassis 66 fS^ratron sawtooth generator 

2o Chassis 1 ftewer supply 

3. Chassis 67 Bias supply 

4« C^ciUoscope 

5o VTVM (Vacuum tube voltmeter) 

Schematic g 

1. Use schematic #5-17-16 (appendix) o See instructor* 

Procedures 

1. Plug in the power supply and the sawtooth generator^ Skip several 
spaces betw^n. 

2, "film both units on. 

3e Heaaire the waveshape of the generatoro 

4« Vary E, and note the eff ect«, 

5» Tarn the equipiaent off and place the bias supply next to the generator. 
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6. Run a lead from the negative jack of the bias supply to the bias jack 
on the generator. 

7. I^n all equipment on. 

8. Vary the bias supply and note effect on the output of generator. 

Questions? 

lo Explain the action of the grid in the gas tube* 

2o Explain the charge and discharge cycle of C^. 

3c ^ a t mainly determines the firing point of the gas tube? 

Lc l&at determines the cut-off point of the gas tube? 

Mvance Works 

Determine the firing point and cut-off point of this gas tube for various 
settings of gnd voltage<. 
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Coarse I? Basic Vacuum Tube and 
Transistor Application 

Lesson 1? 
Single-Swiog Blocking Oscillator 

Introditctions 

The blocking oscillator is a very common oscillator found in the modern 
television receivero While there are many types their operation all 
depends upon the same principles as this one. 

References; 

1, Student Laboratory Manual, RCA Electronic Trainer, Model 121> 
Government Service Department, RCA Service Co., Camden, New Jersey. 
pp. u i -ua . 

Materials g 

1. Chassis 53 Single swing blocking oscillator 

2. Chassis 2 Voltage regulator 

3. Chassis 1 Power supply 

4o VTVM - (Vacuum tube voltmeter) 

5o Scope 

Schematic g 

1. Use schematic ^ - I V - l ? (appendix) o See instructor,, 

Procedureg 

le Plug in the regulator and power supplyo Adjust the B+ for 250 voltSo 

2o Turn the power off and plug in the oscillatoro Skip several spaceSo 

3o Place Si on the oscillator in the ground position. 

4. Î̂ arn on all equipment. 

5o Measure the waveform at the L and H jacks and the control grid of the 
oscillatoro 
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60 Vary Rj and n o t e e f f e c t on >iavefGi5ns. 

7. Meas"are DC volt-ages aro-ond t h e o s c i l l a t o r ^ 

80 RAano^e Qj^ and msas^ore ' r o l t a g e s and wavefors^o Explain^ 

Qaestjongg 

lo What i s meant by s i n g l e swing b lock ing? 

2o Explain a c t i o n of Cî o 

;3o Explain action of Ky 

h. What type waveshape i s offered by th is osci l la tor? 
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Course 17 

Lesson IS 
One-Shot ifaltivibrator 

Basic Vacuum Ttibe and 
Transistor Application 

Introductioni 

This osc i l lator i s an interesting application of the nniltivibratoro I t s 
ab i l i ty to switch or key makes i t very usefulo 

Hefer^aaees? 

Ic Stadeut Laboratory lfanual> RCA Electronic !frainer3 Model 121y Goverxanent 
" ^ RCA Service Coo > Camden̂  New Jerseyo ^po l60«»l65e 

Ksterialsj 

i . Chassis 76 Qtt&-shot multivibrator 

2. Chassis 53 Singjie swing blocking oscillator 

3. Chassis 2 Voltage regulator 

4. Chassis 1 R)wer supply 

5e VTM -(Vacuum tube voltmeter) 

6. Scope 

Schematic i 

lo Use schematic #S~IV-18 (^peiKiix)o See instructoro 

Procedures 

1. Plug in power supply and regulator* Adjust B+ to 250 voltso 

2. T€am the power supply offo Skip several spaces and install chassis 76e 

3. Tarn the eqoipnent on aiKi measure DC voltages around the imiltiTibrator. 

4c Measure waveforms around chassis 76. 

5. Tom the power supply off and install the blocking oscillator to the left 
of chassis 76c Have S, in the grounded position*, 

6, Tarn the power supply on and repeat the DC and waveforms arouM the 
chassis 76, Explain the behavior, (Run a wire from the L jack of the 
blocking oscillator to the input of the multivibrator, 

»3S» 
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7. Rctax-s R̂^ on the mtiltivibratDr and note the effect on the outpat waveformss 

3c »̂ r̂ a!ig$̂  the freqaen^^y cf the blk^^skisg osedllatcr aad not^ effect on outpRit 
•ri' E-uti-siDratoj-c 

^estdc-as ? 

lo Wriai part i s lef t otit of the multivibrator compared id.th the previous 
multi^feratr^r? 

c, W-i>a tu te ii5 normally off? 

3c If the 3athcie res i s tc r w:-uld increase -what effect vou2d i t have on the 
XEoiti^ibrat-c.? ? 

4. Squain the relationship between the H and L signal So 
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Lesson 19 
Cathode Ray Oscilloscope 

Introduction f 

Nov is the time. 

References; 

Ic Student Labrratory Manual^ RCA Electronic Trainerj Model 121j Government 
Service Departaaent, RCA Service Go,, Camden> New Jersey, ppo 255=264o 

2, Morris Slurzberg sua Wiiliani Osterheld, ^ s e n t i a l s of Radio-SLectronicSo 
Second Bditicn, Mc&'aw-Hill Book Goo> New York, 1961. ppc 644-649o 

Materials; 

1, Chassis 69 CRT 

2o Chassis 6? Bias supply 

3o Chassis 68 Voltage tripler 

4. Chassis 1 R?wer supply 

5c Chassis 52 HG oscillatcr 

6c Chassis 53 Blocking oscillator 

7. Chassis 7? Cathode follower 

8. Chassis 76 One-shot multivibrator 

9. Chassis 65 (fee-shot multivibrator 

10. VTVH - Vacuum tube voltmeter 

Ho Scope 

Sch^aatic: 

1, Ose schematic #S<-'IV-°19 (appendix). See instructoro 

Proc^iures 

v o l t a g e ux xpu.er j j i wuiS rac-cZo 
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iNSTirajinn.amAii- WAOTERIALS LABORftTORif 
INDllANA STATE CQU-EGE: 

TERF^E: HAUTE, INDLANA 

GoTirse Iv I ^ S S t S JL^ i f e ^ 2 

2- Skip se-rsral spacss aad p l ^ j s t i© !Sf isa the iracfer 

riished? 

3. •̂̂ •"B x-he eqiiijsnent c^r 

iu Mihsi B-y and I g 5c- x:Dst the ^£?t i s c^cuorsl . law i s t M s asjcompi 

5. AQ.j-asT !_: ar>3 S; f: gii^e tiie sns l l sF t a s i tem^Et^t. siato-

6; Mjtsst B.̂  SD̂  luat tne spcx Ki l l sc^ liEsnm the scr^aiti 

"?f Hea?lire a l l i ^ "vjI-̂ -a§£55 ai^issii i s e isse^-

8.- Torn ^ne equipse-iii li'f asd p i ^ ' e toe 5:iss sss^i:!^ nest to the CEf̂  

9« T'orn ine equipment ĉ s s a i r^ sd j i^ i if iiiec:̂ 2-3£fyr 

jO, Measti^e xbe aiaiseter cf x t s screes©, 

11* Ccim?-: i a jumper- l^cac liie pDsi^lTS Jsek iKr t h e S jack of t h s Q&T^ 

12c M.i-iist xhe b ias soppQ^ -tm^il t ^ s sp©t 3I©^F^ ue the o ^ e r ^ l ^ r 

13. Keas^sJ-e the azscsiit Df ^?oI±^^ t ^ l t -e-snsed t he ^eflectics^ acoi record the 

1<*̂  B&w c-Ciiiree-t t i e jimp^ z-z t s e ^ i^^t i ' re Jssk ©f t h e feias stpjLlj- ansi 
repeat s teps 12 aas 13 ,̂ 

15» Jisjsi t-!s6 bGris^n' t^ iSefler-i-iis-a ^ s a s i t i w l t j isn W^tM^ from ^uor data* 

Itx. Bep^tt t h i s prDc-ed32re f-er tfce ^^erttl-eal filates sssi ssan r̂oiee t h e iFsrt isai 

i^c [itirs xhe equiissent off .̂ 

18a 2siLc^e tcie b ias si ipplj sssi let^aim i * t© i t s s t c s - a ^ jzOLacea 

19. Co33net̂ t t«jD r a i l s on tbe ra:^& -fe^thes* "sisfe t S s s ^ ^ a f t i e s a b l e for 
t i i is p::j-pr--se^ 

33c Cfe the ra jk above toe airea3T Iss ta i le?! rtsas^^is 1>? ^^ ^m ^ i r ^ ^ t ^ l 
f2^m l e f t to rigjit- tr-s I -CJ I ! .^ -^^! 

Chassis 53 S i i i ^ e s«Qi3g felk-ckning 

Cha^tis 77 Gatfic-de iblSsasrsr 

Chassis 74 Cfes sbct iTTKlLxtgrilsratgsr 
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21. Connect the^ L jack on the 53 to the input of the f ollower> connect the 
output of the foilGKer to the input of the Eiuitii?ibrator and L .jack 
of the Hul t i^ ibra tor to the input of the sai-ftooth generators 

22. Tarn the equiment en and take waveshapes a t t e s t points along the l a s t 
i n s t a l l ed irolL 

23. Connect the output of the sai\-tooth ^ n e r a t o r to the H input of the CRT, 

24. Mjus t and focus the t r a c e on the CRT* 

25. Turn the eqiiipaent off and i n s t a l l c h ^ s i s 52 nes t to the CRT̂  

26^ Connect a jumper fr<sa the output of 52 to the v e r t i c a l input of the CRT. 

^ . !Rim the equipment on. Center and focus the t r ace i f necessary, 

2Sc Connect a jisaper frosi the H'jack of the isa l t iv ibra tor to the Z input 
of the scope, 

29. S ip ia in ishat took plaee.-

Questionsf 
^ ^ • M ^ B K ^ 

1, E s i a i n the uses of the pa r t s on the CI^ chassiSc 

Z, Wb̂  i s the Z ax is provided? 

3c ^hat i s blanking? 

4 . Obtain a schematic of a cosaerc ia l oscil loscope and ccsiparea 

5. Kf^ i s the osc i l lo sco j^ so important? 

6. Wisj i s the def lec t ion sensitivity^ of a CRT iiaportant? 

7. >Giat design feature of a CRT i©uld effect deflect ion s e n s i t i ^ t y ? 

-=<u I j2" 
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Blueprint Reading and Sketching. 

Louisiana Vocat. Curriculum Develop, and Res. Center 
Pub Date - 57 
MF AVAILABLE IN VT-ERIC SET 121p. 

*STl®Y GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *PIPE FITTERS, 
-^BLUEPRINTS, ADULT VOCATIOfmL EDUCATION, 

This study guide presents (1) textual information on sketching and 
drafting, (2) exercises consisting of questions about included 
drawings, (3) information and job sheets for 12 pipe layout 
assignjnents, (4) a glossary of terms and syrrfeols, and (5) textual 
infonnation on values, flanges, and gaskets. Portions have been 
reprinted frcxn an earlier edition originating in Oklahoma, The 
guide was designed for use v/ith courses for adult welder or 
petroleisn industry workers. Time allotment is 100 hours. Line 
draivings are used to illustrate the assignments. This document is 
available in single copy only for $2.00 from Vocational Curriculum 
Develofxnent and Research Center, P.O. Box 657, Natchitoches, 
Louisiana 71^*57. (EM) 
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MEMORANDUM 

TO: The ERIC Clearinghouse on Vocational and Technical Educatica 
The Ohio State ttoiversity 
980 Kionear Road \ 
Cdmnbus, Ohio ^̂ 3212 . , I 

Vocational Currxculum | 
FROM: (Person) Lloyd A. Ponder (Agency) Development & Research Center j 

A 
(Address) P^Q- BOX 657 Natchitoches3 La. 71^57 3 

DATE: August 17, 1967 .1 

RES (Author, Title, PubUsher. l^U) Research Center, BLUEPKIia- READI?iG 

AND SKETCHING^Research Center, 1967 

1 aigplgnentaiy Information on Instructional Material 

Provide inf onsation beloir ijfaich i s not included in the poblicatiCQ. ^sz& S/A in 
each blank for vhich information i s not a:vailable or not agpl ir^le , Mark F 
^ e n ijofoi^tion i s included in the publicp.ti<m. See reverse side for flzrtjier 
instructicHts. 

(1) Source of Available Copies: ] 
Agency Vocat ional Curriculum Development and Research Center | 
Address P.O. Box 657 Natch i toches , La, 71^bY j 
Limitaticm cai Available Ccjpies 1 Price/ttait ^^»uu 

(^oanti'^ prices) none ^ 
(2) Means Used to Develop Material: (other mater ia l added l a t e r — i t Jus t grew^ 

Develppnent Group OrlgMal ly a repr int from an Oklahoma book. \ 
Level of Group s t a t e 
Method of Design, Testing, and Trial unimown 

(3) Utilization of Material: 
Appropriate School Setting area v o c a t i o n a l schools 
Type of Program preparatory or re-i^raining 
Occupaticoal Focus Welding or pei^roxeum xnuusox-j wux-kci.-̂ ^ 
Geographic Adaptability No r e s t r i c t i o H S 
Uses of Material Student workbook or as a l e s s o n guxae lur ins tructor! 
Users of Material Student 

(k) Requirements for Using Material: 
Teacher Competency S k i l l e d i n t each ing draf t ing or b luepr int read ing ' 
Student Selection Criteria adult male^post seconaary, no p r e - r e q i t l s i t e 

i-raining required , who i s ^cckln^ lo enuer employment as a welder 
Tiiae Allotment inp ninnk hours 

Supplemental Media —• 
Necessary ) * . 
Desirable " x ) (^^** ^ ^ ) 

Describe Handbook (The pipe F i t t e r ' s and Pipe Welder's 
~ Handbook; ^^ Pranklind 

Ssir*^^ ^--^^ mmweS'^is. 



jjiaiiiii^ •Ill I ! • iiiiirnmrn-i — — ^ ^ ^ i ™ ^ — ^ ^ ^ ^ i 

.^^cknowledaement f' 

Portions Of This Book Have Been Reproduced 
From: 

BLUEPRINT 
C0UHSENO.&« I 

READING AND SKETCHING 

PETROLEUM UIDUSTRY WORKERS 

.^6^ 
Vocational Training Course 
Petroleum Industry Series 

^̂ 9̂̂  

THE STATE BOKBD FOR VOCATIONAL EDUCATION 

DIVISI(»( OF TRADES AND INDUSTRIES 

AND 

DS>ARTMEIIT GP TRADE AND INDUSTRIAL EDUCATION 
ORLAHOlflA A. AND BS. CGUUEXSE 



rjWfMHMWWMWIWWWIWWWWMWWIWMJI»«iLll»illllJlll...lH^^ 

TABLE OF CONTENTS 

PART I: SKETCHING AND THE THEORY OP MECHANICAL DRAWING 
Pase 

What Blueprints Are 1 
\ * Use of Blueprints in Industry 2 

Freehand Isometric Sketching k 
The Theory of Mechanical Drawing 6 
Kinds of Drawings 8 
Making Isometric Sketches form Three-View 
Drawings 8 
Measurements o 31 
Taking Information Off Blueprints 33 

PA-HT II: PIPE LAYOUT 

Definitions 54 
Job 1 55 
Job 2 60 
Job 3 - 61 
Job 4 62 
Job 5 • e 65 
Job 6 69 
Job 7 c 73 
Job 8 76 
Job 9 80 
Job 10 82 
Job 11 86 

Job 12 . 89 

PART III: SUPPLEMENTARY INFORMATION 

Blueprint Reading Terms and Definitions 95 
Structural Symbols 97 
Welding Symbols 98 
Electrical Symbols 100 
Piping Sjrmbols 101 

I Structural Steel Drawings 102 
I Valves 104 
I Flanges 109 
I Gaskets 112 
I Pipe Schedule Numbers 113 

iii 



'^memiBsmmsimmKmmmmmmtammmmmmMMms^.tJimmmmmmmmsmmmmmii^^smmmsm^m^mmiimssii^Kti^^^^^^^^ 

PART I 

SKETCHING AND THE THEORY OP MECHANICAL DRAWIN •G 

iv 



mmmmmmmmmmHmmmmmmmmgmmmmmmmmmmmmmmmmmmmmmmimmmmii'mmmmfmmmmmmttlUiiif^i'^^ 

Bnj^SMT BMMMs 

SSETOSHm MD "WE IH^^IS' 0? ]y*iECTâ WI€Sila l^S l I l i ^ 

^' ^fe^^ Bluepr in t s .^ i^ ; 

A b l u e p r i n t I s a oopy of* a *?orM3iig drsiiciiig oar meefeanical 
drawing md^e hj engineers and > âff'tsffieim Im imms>tj^^ A waife-
ing drawing shows by TneariS of* MjneSj, ngmsess 2i<0)tes, aMi cHjirrerT-
slons^ the Information needed by iSi® vmn^mBm leu oi^sier' fco luiilid 
a c e r t a i n s t r u c t u r e . I f taae eî gTliTDgenjrag (^pairtaneialt of ami in<icis-
t r y were t o take t^ae t i n e tx) wr i t e a lelfetjer t© a TISHL In t&e 
f i e l d t e l l i n g him t o b u i l d a base f o r a picnp ait a eeir^aim l o c a ­
t i o n , g iv ing him the e s a c t l©!^tl®s!i ©f tfee b©l t s , tfos k e l ^ f e of 
base , l i e dimensions of t he l ^ s e , aimd a l l ©H&ei? tFTif@gmafel.QgL 
necessary t o CQii5>lete tiie Job , taas l e t t e r IKKUII^ lije Icmg ani^ 
ctxanpllcated. ^Sse worMjaia wouOld Sia^e t© tafes isSie t ime t o read 
the l e t t e r severa l t imes tiylin^ t© nisa r̂sllDaiiDd iî nafe tfeie eTTgirreer 
meant and t ry iTig t o ^ t a T̂Pe?̂ lra1 pletajiie ©f tfice psnp Irase l ie-
fore he could begin work. ISs^n t i s ^Ksifeinsm Meamlcii puolialDl^^ 
make some e r r o r i n l o ^ t t B g W& b o l t s ©r plaelTrrg ii&ie tiase Im. 
the wrong d i r e c t i o n , due t o seme l i t t l e milsisakB 1M SEtgHsbi, and 
t h i s would cause de lay aiad eha i i ^ i n ©amisl!an!iL©fel(mffi. 

B luepr in t s a r e considered W2B l a m g u s ^ (Q£ iEi«iiasfeii^. IJ&Lej 
a r e the e n g i n e e r ' s 'me?=}Tif=? of g=>̂ "n̂ iiffn̂ ?T7ig; t© tite iwiDiî ineEii y^at; fee 
wants done, fhe working d i a w i n ^ made by a Qeirmsini eEEgtmeer 
coxLid be understood and fo l lo^^d by ana .imefficani m^gfemam, wi t^ 
t^e except ion of a few Germain isotes tauat woicjOLa be made (om WLQ: 
drawing. All t^ie l i n e s of tai^ diraiiglssis: ^SSKSI^ be ^s^ 9sa>ims. ^^ 
mat te r i n what country o r indastify I t Mas dsaaem e^esn t&QTa^ tire 
u n i t of measure be d i f f e i ^ n t . ISis wogfemasa î n© Maiafes t© ad^aaiee 
with i n d u s t r y and be a b l e t o meet (EfesiD^s t&at t ake placje sliQiiilci 
prepare himself by l e a m l i i ^ t o zead tSis lassgoia^ ©f* iiKiiaisliajy, 
which i s tiie b l u e p r i n t made by tais eTn^^^eerliTrrg; deparlaiLeEiit ©f 
the cos5^any f o r w h l ^ 1^ works. 

^ e d i^ f tsman ixBkes h i s woirMng dirawljn^ (am. tMjm vinlte 
t r a c i n g paper , o r a h l ^ gn^de ®f <el©t2a, MttntdtTs Isas beemi stairehed 
and t r e a t e d so l i a t i t i s traTispagemt. 'SS^ 'gss^is' I s iiised r o r 
Jobs Ti^iich a re l^ngjoisry o r I n ©ases liseire peimaEiemit rec©rds a r e 
no t neces sa iy . fhe d o t t a I s mm.^ mssife espennsl^e anEd i s nised 
whei!^ the working diswlng maast be ^smt f©r masBy yeairs. ISiese 
working diswings on e l l i e r dotaa ®r tMim j a p e r a r e laised im mak­
ing b l u e p r i n t s i n the ssm& way it&st W^ n e ^ t l w e ©f a p&ixDt©-
grajib i s used t o isakB a p r i n t . Blmepr^Int f a p e r I s yell©wisli 
green on one s ide and white ©an ti© ©t&^r s l ( ^ . A bragfife ligfenfe 
w i l l iBSike i t change c o l o r so i t mrast be ^ p t Im a dan^ r©©mi. 
In maVlTig a b l u e p r i n t taae working drawiin^ I s p laeed ©^̂ ei? t&e 
b l u e p r i n t p a i ^ r and "Qae s j m i l ^ t o r Haae l l ^ t fiK2m am eleefecic 
a r c allowed t o shine laiirou^ USae tara-dsig p a j e r . Ifiie l i n e s , 
e i t h e r i n k o r i ^ n c i l , l ^ e p t2ae s a a n l l ^ t ts^ma. s^hintm^ am. t ^ e 
b l u e p r i n t paper so t h a t 1 ^ eol©r ©f tSae bMepricife gaper efeangss 
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Blueprint Reading 

every place except where there are lines on the tracing paper. 
15ie blueprint paper is then taken out of the light and placed 
in water where the color change is ccanpleted. Every place where 
there were lines turns white, and the rest of the paper turns 
blue, and so we have a blueprint. IJie woiicing drawing may be 
used to make as many copies or blueprints as are needed. After 
the blueprints have been made, the tracings or working drawings 
are stored in a dry place and kept as records. If the blueprint 
happens to be of a pump base and the engineering department 
decides to install a new pump or change the pump house in any 
way, the engineer can go to the filing room and get the original 
working drawing at any time and know exactly what is in the pump 
house and nske changes whithout having to make a trip to the 
location. 

2. Use of Blueprints in Industry; 

15ie blueprint made from an accurate working drawing should 
have all the information needed for the workmen to do the job. 
Before the workman asks for more information he should first read 
every note and symbol on the blueprint. He should remember 
that the blueprint is an exact copy of the working drawing on 
file in the drafting room, and if he follows every detail and 
note on the blueprint, he will be protected in ease of error. 
If he checks accu3?at̂ ly witn the blueprint, the blame will be 
placed squarely on the draftsmen in the office. 

A working drawing shows an object from one or more sides 
with all lines and all angles drawn exactly as they are. All 
dimensions or measurements, the radius of amy curve, the kind 
of materials the finish of the surface, and any other notes nec­
essary to fully describe the object should be given on the work­
ing drawing. Tn.e working drawing usually shows three views of 
the object and there is usually a note to tell whether it is a 
front view, the top view, the plan, the end view, or whatever 
it may be. ISie workmen should renumber that the blueprint was 
put in water in developing and a piece of i>aper that has been 
wet shrinks up so that measurements made with a rule on the 
blueprint are not accurate. *ISie result is that the workman 
shall take all measurements as they are figured out and shown 
on the blueprints by dimension lines and only make measurements 
when the draftsman has failed to put on a dimension. An ac­
curate blueprint will give all s^asures^nts and all information 
necessary to complete the object. 

nihe engineering departaŝ nt spends considerable money in 
providing blueprints for the worknan and tSie least that the 
workman shoiidbe expected to do is to take care of the blue­
prints. 55ie blue color will fade if left exposed to the sun­
light for any length of time, so the workman should take care 
that blueprints are not left exposed to the sunlight when not 
in use. ^ e blueprints are usually 24 inches by 36 inches or 
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BREAK LiNE 

some other size which may be 
decided upon by the engineer­
ing department. It is nec­
essary, therefore, to have 
some way of folding or rolling 
the blueprints, and the usual 
method is to roll them. !I3ie 
workman should take care to 
preserve the blueprint in what­
ever form he receives it, and 
never fold it if it was in­
tended to be rolled. 

In order to read blueprints the 
workman must know something of the 
principles of making working draw­
ings. This is quite a bit like learn­
ing a new alphabet and to read a 
printed page. The workman should 
first understand that a blueprint is 
a recoil, of instructions given to him 
to read. Secondly, he should re­
alize that the language used,by the 
draftsman is largely a language of 
lines and that \mless he knows how 
to read the lines, the instruc­
tions recorded on the blueprint ai^ 
almost in a foreign language. 
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Blueprint Reading 

Fig. 1 shows the more common lines which go to make i^ 
tiie language of industry, ©le visible outline is a lieavy î aite 
line on the blueprint and is used to represent l^e lines of t^m 
object which can be seen froiP the side that is being drawn. 
Ttie dotted line called the invisible outline is i3sed to Tsp-
resent any line in the object if̂ iich cannot he seen. 52ae dlws^-
sion line is a light white line on the blueprint igiieh Is used 
to indicate the distance between any two points, ^ e extensicaa 

line is also a light solid line )diich is used to extend to poliats 
outside t̂ e object so that the diBTtsBan will have snore s|^i% to 
place the dimension line. 55ie heavy line with two dol^ and a 
long dash and the arrows pointing to each end is called tiis chit­
ting plane line and is used to show ̂ fliere sections are lafcen. 
This is necessary in the case of coi!̂ }licated objects beissâ e 13^ 
regular views do not clearly show the shape of x>arts inside iSae 
object. ®ie break line is used to show that a part of tMe ob­
ject has been left out because it was too large to be djcawn caa 
^ e paper. 

After the workman has become familiar wi12i these lines Ise 
has coa^leted his first lesson in learning Uie langaage of Muse-
prints. In order to read a blueprint^ the first t̂ 1?̂ g to do Is 
to study the different views until one has a mental Tplctur® of 
what he is to build. 'Sa.e drawings all are made on a flat sl^t 
of paper and it is necessary to study these and use tJie iaegSBa-
tion to ^sakB the lines and views stand up off l^e paper and ob­
tain a mental piotux^. Kext^ all letters and notes should be 
read and considered. Carelessness in any one of these mes^cls 
is not to be excused. 

3. Freehand Isometric Sketching; 

A pictorial drawing is any kind of drawing î iich resssbles 
a picture. Fig. 2 shows an actual photograph of a bailding. 
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Fias 
1^ ^[mm l^sat t l ^ ttuxldlng i s tiie s^^e h e i ^ t in l^e r e a r as i t 
i s Isk Wm trosktr and tisat tlie two dli^nslcisg marked Â® and "B" 
aee t2ie sane, feit i t osn he seen a t a glasce t^sat "yiej do s o t 
^ssm "ap e^sai In "^e ifictisre. !Bie p ic ture gives a very c lear 
nas^tal JjBSge of tlie IsoildlBg but i t gives no inf oxisat-ion t^iat 
w i l l Iselp tiie worfessn t o construct the bui ld ing. !^erefo27e^ 
i t i s i^lalB tPiat a pFiotograpli i s of l i t t l e value to the '^orkm^n. 

WlSm 3 i s a pl!£5togra|^ of a block. I t shows ner^ c l ea r ly 
W^ ^Esape of l^ie Mock and agslT^ tlie workn^n ge t a ver^ c lea r 
inesatsl i j s s ^ , ba t i t id . l l be noticed tha t l^e infoissation i s not 

W&t 1^ coiild ac tua l ly sake tlie block. 

F i g . 4 i s a ^ r s p e c t i v e drawing of the same block and i t 
w i l l be noticed t l iat tbs l^iree dimensions maLTked^A^' should be 
e^sal belt lisey a re not^ and likewise the two dimensions laarked 
* ^ . !Ssis foim of drawing i s s imi lar t o an ac tua l photograph 
ijoasssucii a s i t i s possible t o ge t a very good niental image but 
i t , to®, f a l l s t o give suf f ic ien t in fo isa t ion to be of value 

SIg . 3 I s known as an isometric drawing. I t w i l l be no­
tions marked "A*̂  in t h i s drawing are equal 
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and also that the dimensions mailed "B" are equal. Some 
sieasurements can be made on an isometric drawing and this gi'̂ res 
it S2ieh more value timn a perspective drawings 'Bxis form of 
drawing is becoming more iiapor-tcLnt in the drafting Tdom as it 
ahoias a little better- picture than the thz^e-vlev/ type draMlxi^ 
and the worlosari should acquaint himseJiX wit>h isoisetric draiffing 
so that he can becoise able to make a sliapie freehand sketch of 
anj part of his work^ fefiich ̂iii be a valuable aid to him in 
esplainlng to a forsumn how he did. a partlciilar- Job. 55iere are 
two other fonts of pictorial drawing, the obli- le drawing and 
the cabinet di^wlng^ but as they are used veî y j.lttle in 
some industries3 thej*̂  ̂ Â III not be discussed at this time. 

4, •:Sie ijieory of Mechanical Drawing: 

Ssrse-Ylew drawing is another name for working drawing. 
In most cases three viev;s of an object are drawiu The three 
views eGsmonly shonn are front viewj right side view, and 
top view. A view of an object3 for instance, the front view, 
is almost what one would see if he were directly in front of 
the object, and^ likewise, the top view of an object I5 what 
one would see if he ??ere looking directly down on top of it, 
and in the same way, the right side view is what a person 
would see if he ̂ ere looking at the object from a point 
directly out from the right side of the object. 

F̂  'ig, 6 is an arrangement of three photographs of the block. 
In each case the camera was placed at a point directly out from 
the center of the front of the block. This operation was re­
peated using the right side view and the top view. These pic­
tures have been arranged in the same order as the draftsman 
would arrange them in making a working drawing. The dotted 
lines have been added to the front and top views so as to give 
the same Information as would be given on a working drawings 

These three views have a certain arrangement on the blue­
print. The draftsman usually drs.w3 the front view first, and 
the top view is placed up above the front view, and the right 
side view is placed to the right of the front view, as is shown 
in Fig. 6- and, if a bottom view were drawn, it must be placed 
below the front view. The reason for placing these views in 
this arrangement is that this is a standard method of making 
a working drawing, and if all draftsmen are tauglit to make 
drawings in this way, and all workmen learn that working draw­
ings are made in this way, then there will be no misunderstand­
ing between the workman and the draftsman. If the draftsman 
takes a notion to change this arrangement and workman is not 
told about the change, it can very easily cause an error, so 
we learn this arrangement of the views and do not change them* 

Fig. 7 shows a three-view drawing of the same simple block 
that was shown in the preceding figures. Fig. 3 is a photograph 
of the block. Fig. 4 is a perspective sketch of the block. 
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FRONT VIEW RIGHT SIDE VIEW 

FIG.6 

D is photo-I?:'-ge 5 is an isometric drawing of the block, Fig. 
graphs of three actual views of the block, and Fig. 7 is a 
working drawing of the block. The student will get a better 
idea of three-view drawings by going over these figures again 
and comparing each one with the working drawing. This work­
ing drawing is the means industry uses to instruct the workman 
to do a job. 

The shape of an object determines the number of views re­
quired to show it. The purpose of a working drawing is to 
instruct the workman on what is needed for the Job and how to 
make it. In the ease of a section of six-inch pipe four feet 
longa the right side view of the pipe would show the outside 
diameter of the pipe, the thickneoS of the pipe, and the inside 
diameter» The front view of the pipe would give the length and 
a top view would be exactly like the front view^ so that the 
front and right side views are all that would be necessary. As 
the object becomes more complicated more views will be required, 
In the case of a complicated pipe hook-up, 3 or 4 views will be 
necessary to give the workman all of the required dimensions 
and, in some cases, the draftsman will furnish an isometric 
drawing to give the workman a little better picture of how all 
the parts will be arranged and assembled, so that the number 
of views required are the number of views that are necessary 
for the workman to get the Job done. 
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THREt-V/EWDRAWING OR WORK//VGDRAWING 

5. Kinds of Drawings: IHg" 

Drawings are divided into two principal classes, pictorial 
drawings and three-view drawings, as has been mentioned. The 
pictorial drawings are divided into four types; perspective, 
isometric, oblique, and cabinet. The isometric drawing is the 
important one of these and its use is becoming more general. 
Working drawings or three-view drawings may be classified ac­
cording to type of work, for instance, sheet metal drawings, 
piping drawings, architectural drawings, machine drawings, 
structural steel drawings, etc. In industry the worker must 
know a little about each of these types of working drawings 
because even though he may be employed in one branch of work, 
for instance, pipe work, occasionally he will have a Job which 
deals with sheet metal work. The principles of working draw­
ings are the same regardless of the kind of work, and a good 
draftsman is capable of making several types of drawings. 

6. Making Isometric Sketches from OSiree-View Drawings 

The ability to read a blueprint is to be able to study a 
blueprint and form a mental picture of the object represented 
by the working drawings. If the student can study a blueprint 
and make a mental picture^ he should be able to make the pic­
ture on paper. The sheet of paper with the diagonal lines at 
the back of this book is known as isometric ruled paper. If a 
sheet of typewriting paper or other reasonably thin paper be 
placed over this isometric paper the isometric lines can be 
seen through the typewriting paper» If the student has studied 
the working drawing in Problem 1 and ha3 formed a mental image 
of the object he should next place a sheet of typewriting paper 
over the isoiaetrie paper and draw the isometric drawing of the 
objecto which is a simple block of wood. The heavy lines of 

8 



•Mifftmaim^^-il^mxrs. i«^^^^Sw*^^^^^*S ^ IK^ *JJ « I uaL w, t^'v^Hy-^wgq^Qp^ 

Blueprint Reading 

the ruled paper are one inch apart and tiie lighter lines give 
half-inch spaces, so that by using this method of sketching 
it is not necessai*y to use a ruler for naking measuren^nts and 
a reasonably accurate drawing is obtained. All lines should 
be made freehand as ability to draw freehand is the result of 
practice. 

Pig. 8 will illustrate how the object should l^ drawn. 
The comer of the object should be di?awn. Bie comer of the 
object marked "X" should be placed well towards the bottom of 
the sheet at the intersection of three heavy lines. Hiese 
three heavy lines on which the drawing is started are called 
the isometric axes. nSie isometric axes always are located 
before the drawing is started. Complete the three views of 
the isometric drawing by taking the information necessary off 
the working drawing. After the student has finished the iso­
metric drawing of Problem 1, he should answer l̂ie following 
questions about the working drawing. Although these problems 
look very simple^ the student will find it well wortdi his time 
to make carefully a freehand sketch of each problem as directed 
and answer carefully each question asked about the problem. 

9 
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Problem No. 1 

Make an isometric drawing 
of this block placing the cor­
ner marked *'X" on the isometric 
axes. Do not dimension. 
Questions to fee answered about 
the working drawing on this 
sheet: 

1. What view shown above is 
labeled "A"? 

2. What view shown above is 
labeled "C"? 

3. What view shown above is 
labeled "B"? 

4. Is the front view longer 
horizontally or vertically? 

The depth of the block 
is shown in what views? 

ISie width of the block is 
how many inches? 

B 

U i ? " <tol 

6 •'I 

A 

JL 

11 

Mo. 

Kx^ 

c 

Problem 1 

O&e widtti of "A" is the same as the width of what view? 
t - '—J —11—•-

8. 

9. 

10. 

11. 

12 o 

Is "B" longer horizontally or vertically? 

Is "C" longer horizontally or vertically? 

05ie top view is always directly above the 
view. 

In a three-view drawing we see the form. 

15ie working d3?awing uses three views to show the block 
which Hie isometric drawing shows the block in but 
view. 

13 • Each of the views drawn in the working drawing form a 
gecs^tric figure called ^ 

Now in order to see if the student has learned what a 
woi^lng drawing is. Problem 2 will be Just the opposite. An 
Isoiaetric drawing of a gauge block is given and the student is 
to make a three-view drawing. Rectangularly ruled pai>er will 

10 
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be found in the back of the book and if a sheet of typewriting 
Ijaper be placed over it, the lines will show through and this 
will save the trouble of making measurements and also will be 
helpful in drawing straight lines freehand. 

The views should be arranged in bhe proper manner smd the 
dimensions given so that sufficient information is give.n to 
enable a woî onan to make the gauge block. 

15iis kind of drawing is used by many men in the field and 
in nmny cases, blueprints are made by the eng.''jieering department 
from such sketches sent in by foremen and workmen. 

Problem No. 2 

Make a three-view drawing of this gauge block using side 
"A" as the front view. 
Q^estions to be answered after the drawing has been coii5)leted: 

1. Straight lines that never meet, no matter how far they ai^ 
extended are called lines. 

2. Any line drawn at 90^ with a horizontal line is called a 
line. 

3« The longest dimension in the front view is inches, 

11 



Blueprint Reading 

^, The right side view is placed to the right of the 
view. 

5. The block is made of material of what width? 

6. The top and right side views form geometric figures called 

7. The shortest dimension on the block is how much? 

8. What size piece of boiler plate would be required to make 
this block? 

12 
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t i l 

Xjfc^-y^ 

Bi^lDiem ®o, 3 

Ifeike an Isometa^le djawjTig ©f itaBls msm^i^B. WjDxsk. piaeliEg 
t3ie eo23ier mapped *K^ csn "iase Isonets^i© a ^ s . Sfe£est;J.©siis t© fee 
answexed a."boiit l^ie woiMiig dicawSisg fsm ttials ^seefe: 

1 . !I3ie s i z e of tiie p i e ? ^ tafeer-̂  ©mt ©f* ufeils lj)l(n;<£k i s x 

3. 

4. 

5. 

55ie Int^ej^ecfeicsa ©A "taso plaaiies Jim ^2se fir̂ naafe Bairfe ®f SEH 
ob jec t i s shown by a l i jns . 

I15ie s h o r t e s t dlTne-nst;Tyn ©n W^ M.©<^ I s 5ini(2SQss« 

!l3ie l o n ^ s t ision can ^2© 2al.©32fe i s lini(3&ss. 

How laany views a r e mee^d t© îffij» uSis s t̂ĵ ge ©f" t&e in:©te&i? 

6 . 13ie width or 13ae 
view? 

Tlcfrt^ sioSe iplew ®aim Ise ©•li)1iaiin:€<̂  fiKam ii^iat 

7 . 5he l e n g l ^ cs? i^se l^p iTlew (^M lie ©lDtalinie(fi fiKam n^m^t, ¥ i e ^ 

8 , Mhieh two views ^ ^ w lai© ^eptla ©ff "felos l>l©<£k? 

>© 9 . ^ aiagle of 90"^ i s c a l l e d a a s^ l e , 

10. How isaiiy r i ^ t aijgles a se taieife liri^si^ a EeefeSEEgie? 

13 
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Problem No, 4 

l̂ Lke an isometric drawing of this block placing the comer 
marked "X" on the isometric axes. Questions to be answered 
about taie working drawing on this sheet: 

1. Isometric drawing is a form of 

2. The over-all length of t^e block is 

3. The over-all width of the block is 

drawing. 

inches. 

inches. 

4. Ifeirk an '̂X" on the line In the right end view idiich re­
presents surface "A". 

5. The isometi^c axes are at an angle of how many degrees with 
each otiier? _̂___ . -

6<. Measurements in Trgaking isos^t^ic drawings can be made only 
on the axes or on lines to it. 

7. What must one do to the right side view to make it a com­
plete rectangle? 

8. Considering the two pieces are cut from the block, what are 
the dimensions of the largest piece re^soved? _ 

14 
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9. What size piece of material would be required to make 
this block? X x , 

10, Is the top view in this drawing necessary? . 

I ^5 

y 
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Problem No. 5 

Make an isometric drawing of this block, placing the cor­
ner marked "X" on the isometric axes. Questions to be answered 
about the working drawing on this sheet: 

1, Why is the side "A" used as the front view? 

2, Why doesn^t all of the notch in the isometric drawing 
show? 

3. If the shape of the notch was shown in the isometric 
drawing, it would have to be with a .,««̂  line. 

4, Which view of the working drawing most clearly shows that 
a notch has been cut out of the block? 

5. The depth of the notch is shown on the right side view 
by a line. 

6. An edge which is behind some other part of the object is 
shown by a line. 

16 
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7. In case an invisible line is directly behind a solid line 
it is shown e 

8. The size of the piece cut out of this block is 
high, _ _ „ _ wide, and deep. 

9. There are no dotted lines in the top view because 

10. What size piece of stock is required to make this block? 

17 
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Problem No. 6 

Make an isometric drawing of this block, placing the cor­
ner marked "x" on the isometric axes. Questions to be answered 
about the working drawing on this sheet: 

1. The only invisible line in the working drawing is in the 
view, 

2. What size piece of stock would be required to make this 
block? 

— ~ — — — — » » ^ - . 

3. The right side view makes a geometrical figure known as a 

4. What are the over-all dimensions of the piece cut out of 
the block? 

5, What kind of a line is used to show an invisible surface? 

6. Which line is drawn heavier, an invisible outline or a 
dimension line? 

7. Which view of the working drawing most clearly describes 
the shape of the block? 

8. How long is the top of the block? 

18 
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9. How wide is the bottom of the block? 

10. What is the shortest dimension in the working drawing? 

19 
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Problem NOo 7 

Make an isometric drawing of this I-beam, Questions to 
be answered about the working drawing on this sheet: 

1. How many Invisible lines are there in the drawing? 

2, These invisible lines represent the intersection of the 
"W" and the top piece marked . 

3. The web of the I-beam is inch in thickness. 

4. Why are there no invisible lines in the front view? 

5. Which view most clearly gives the shape of the object? 

20 
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6, How thick are the flanges of the I-beam? 

7. Vfliat is the distance from the under side of the top 
flange to the bottom of the beam.? 

8. What are the two dimensions of surface "A"? 

21 
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problem No, 8 

Make an isometric drawing of this hlock. Questions to he 
answered about the working drawing on this sheet: 

1. Would two views give the workman enough information to make 
the block? Why? 

2, Hovj many invisible lines are in the drawing? 

5. 

6. 

7. 

8. 

3. The height of the "T" slot is shown on an invisible line in 
the view. 

4. What is the depth of the slot at the upper part of the 
block? 

What is the depth of the bottom part of the slot?_ 

What view best shows the shape of the slot? 

In the alphabet of lines, invisible lines are made 
than the outline lines. 

What determines how many views a draftsman will make of 
an object? 

22 
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Make an i somet r i c drawing of Idnis Moek . Qjuiestions t o "be 
answered ahout the working drawliag on tlals sfeeeti 

1 . The t rue length of the s loping surface i s showm 1 B the 
view. 

2 . The b e s t procedure i n di^wing a slopiing lime i^ein tSse aag le 
i s no t shown i s t o l o c a t e i t s poiiiiifes. 

3 . Al l measurements i n i somet r i c ?3iawli!igs mislt lie laade aloBg 
the .̂ 

4 . The f ron t view conta ins 13xi^e r l ^ t aiugles and tmo otiiei* 
angles l a r g e r than the r i g h t angles wMeia a i e c a l l e d 

a n g l e s . 
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5. Do the two views of this object give the workman enough 
information to enable him to make the object? 

6. Is there a dimension in the working drawing which gives 
the true length of the sloping surface? 

I 

t 

24 



.aiWJAM-J.^i.>Jwtw--'-'4w--*^iimwwi^jityj.iimMiy.i»].uy.a.iiiui^^^^ 
|BMn|j|B(|p^^B«?^iJ • L. .^-.unuj^4^ies:^F' 

Blueprint Reading 

Problem No. 10 

Make an isometric drawing of this block which has had a 
corner cut off it. Questions to be answered about the working 
drawing on this sheet 

1. Does the slanting line in the right side view show in its true 
length? 

2. Does the slanting line in the top view show in its true 
length? 

3. In drawing slanting lines it is usually best to locate the 
points, 

4. The true shape of the sloping surface is shown in which of 
the three views? ^ 

5. Would less than three views enable the workman to make the 
object? 
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Problem No. 11 

Make an isometric drawing of this block. Questions to be 
answered about the working drawing on this sheet: 

1. Which view shows that the notch is slanting? 

2. The lines on which the figures are placed are called 
lines. 

3. The lines which extend out from the drawing in order to 
show exactly where the dimensions begin and end are called 

lines. 

Arrow heads should always 
lines. 

the extension 

5. The line between the enumerator and denominator of a frac­
tion should be in line with the line. 

6. Would less than three views enable the workman to make this 
object? Why? 
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Problem No. 12 

Make an isometric drawing of this block. Dimension the 
drawing. Questions to be answered about the working drawing 
on this sheet: 

1. What are the dimensions of the piece cut out of this block? 

2. Which view shows that the hole goes all of the way through? 

3. What are the over-all dimensions of the block? 

4. Which view shows the width of the block? 

5. Do the two views give the workman enough information to 
make this block? 

6. Which view gives the better mental picture of the block? 
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Problem No, 13 

Make an isometric drawing of this section of channel iron 
Dimension the drawing. Questions to be answered about the 
working drawing on this sheet: 

1. How thick is the web of this channel iron? 

2. How thick are the flanges? 

3. What is the size of the hole cut in the web? 

4. What is the distance from the bottom of the flange to the 
hole? 

5. Which view shows that the hole goes all the way through 
the web? 
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6. Which view shows better the shape of the object? 

7. What information do engineers give to describe channel 
iron? 

29 
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Problem No. l4 

Make an isometric drawing of this block. Questions to be 
answered about the working drawing on this sheet: 

1. What is the size of the material cut out of the small hole 
which goes entirely through the block? x x 

2. Which two views show that the hole goes entirely through 
the block? 

3. What are the over-all dimensions of the block? 

4. What is the depth of the thinnest part of the block? 

5. What is the distance from the bottom of the block up to 
the hole? 

6. What is the size of the larger piece cut out of the block? 
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7. Measurements; 

The draftsman makes measurements with a tool known as a 
scale. This resembles a rule with which the workman is familiar. 
The scale commonly used has three sides as is shown in Pig. 9. 
It will be noticed that the scale shown is known as an archi­
tect's scale divided into the following ratios: 3/32, 3/l6, 

Triangular Boxwood Scales 
U. S. Standard. Made of Thoroughly Seasoned, Highest Quality Boxwood. Machine Divided. 

WHITE CELLULOID FACED 

t r * i • •> i . t * ! I • • I I I . i n m i •» • "I >««»>K— " ' * ' 

Architect's Scale, 12-inch. Open divided: 3/32, 
3/»6. 'Af /4. H7 yi, H, I, IJ4,3 inches to the foot, 
i/i6-inch. 

Engineer's Scale, 12-inch. Full divided: iox20x 
30x40x50x60 parts to the inch. 

Hg' 

1/8, 1/4, 3/8, 1/2, 3/4> Ij 1 1/2, and 3 inches to the foot. 
It also contains a full size scale of 12 inches and divided 
into sixteenths. This type scale is also available divided 
into tenths and is used in civil engineering work and is known 
as an engineer's scale. 

A small object would always be drawn full size, that is, if 
the length of an object were four inches and the width two 
inches, the draftsman would make the drawing to the actual size. 
Hoivever, it is necessary generally to make the drawing smaller 
than the actual object. This is done for convenience and this 
reduction of an object so that it can be conveniently put on 
a certain size of paper is known as drawing an object to scale. 

The foot usually is used as the basis in determining the 
scale to be used in laying out a drawing. If the scale is half 
size, it would be written 6" = 1 ' -0", or half-size; 1/4th size 
would be written 3" = 1' -0", etc. A scale of 3/4" = 1' -0" 
means that every three-quarters inch on the drawing represents 
one foot. A scale of 1/4" = 1' -0" means that every quarter-
inch on the drawing equals one foot; a scale of 1/8" -1» -0" 
means that every eighth-inch on the drawing equals one foot. 
Nearly all architectural drawings are laid out on a scale of 
1/4" = 1» -0". If the building is very large, this scale is 
1/8" = 1' -0". Pump bases, engine houses, foundations, tank 
walks, and other objects will be drawn to scale, depending 
upon the size of the object and the size of the paper which 
the draftsman will have to use. 
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The student will find it worth his while to obtain a scale 
and examine it. On one side will be found a foot laid o^t in 
standard inches showing sixteenths. This, of course, is a full 
sized scale. It will be noticed that there are figures printed 
at the end of the scale. These will be found to be 3> 1 1/2, 1,. 
3/4, 1/2, 3/8, 1/8, and 3/32. These figures mean that the scale 
so marked is divided into feet and that the unit marked on the 
end is taken as the foot. Take the end of the scale marked "3", 
and it can be seen that the unit is three inches, which is divided 
into twelve parts. Each one of these twelve parts is divided into 
eight parts. Thus, the smallest division on the scale 3" = I'O" 
is 1/8th of an inch. If it is desired to measure off one foot 
on this scale, one would start at the zero mark and run to the 
point marked "1". Then if three inches were to be added'to the 
foot, the three inches would be added out of the foot which is 
marked in feet and inches. Pig. 10, scale "A" will illustrate 
how this is done. 

Scale "B" represents the scale, 1 1/2" = 1' -0", Here the 
measurement 2' -9 1/2" has been laid out. Here again the method 
of scaling was to start at the zero point and run to the 2' point 
and then returning to the zero point running 9 1/2" into the di­
vided foot. It will be noted that on this scale 1" measures 1/8" 
on the full size scale. Many large details which the petroleum 
worker v/ill read will be drawn to this scale and workman can 
easily scale these drawings by using an ordinary rule. 

Scale "C" is scale 1" = I'O", and the measurement 4' -4 3/4" 
has been set off. Sccxle "D" is the scale 3/4" = 1' -0", and 
here the measurement 6' -10" has been set off. It will be no­
ticed that the 1" division on this scale is equal to the l/l6" 
on a full sized scale or the workman's rule. This scale is 
also used very often on details and such blueprints are easily 
scaled by using an ordinary rule. 

Scale 
9' -7 1/2" 
scale 1/4" 
the one to 
are made, 
off. The 
buildings 
ized size, 
the scale 

"E" is the scale 1/2" = 1' -0" and the measurement 
has been laid off. The next scale on Pig. 10 is the 
= 1' -0", and it should be remembered that this is 
which most architectural and mechanical blueprints 
On this scale the measurements 20' -6" has been laid 
last scale in Pig. 10, scale "G", is used for large 
or any large object in order to use paper of standard-
Scale "G" shows how 31' -8" would be laid off at 

of 1/8" = 1' -0". 

Each side of the scale is used for two different sized 
scales. It should be noted that one is just half the other in 
each case, and this should be remembered in using the scale in 
order to avoid errors. 

In laying out work, the written dimension should be followed. 
Por example, if you find that the length of a pvimp base details 
five feet and seven inches but has a written dimension of six 
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feet and seven inches, make that pump base six feet and seven 
inches long. You will find the following sentence inserted after 
pach set of specifications: "Where figures are given they are 
to be followed in preference to measurement by scale." Some­
times the scale is actually shown on the drawing. Where this is 
done the workman uses it exactly as you would a regular scale. 

8, Taking Information off Blueprints: 

Many symbols are used on drawings to indicate the kind of 
finish, kind of material, kind of thread, etc. The draftsman 
can write the symbol and give the needed information in a very 
small space where a large space and more time would be required 
if the information were written out. Pig. 11 gives a few of the 
common notes and symbols used by the draftsman. The symbol 
F.A.O. is used when the draftsman wishes to tell the machinist 
that the machine part being detailed is to be finished all over. 
Therefore, F.A.O. means finished all over. The student will find 
many of the symbols and notes shown in Pig. 11 on the problems 
and blueprints to be presented later in this study. 

Problem No. 15 

Problem 15 is a working drawing for a rectangular steel face 
plate. The working drawing shows a front and right side view. 
The front view shows that there are six 1" holes drilled in the 
plate; that these holes are centered 2" on either side of the 
horizontal center line; that two holes are drilled on the verti­
cal center line and the other holes are centered four inches on 
either side of the vertical center line. The right side view shows 
that the plate is three-quarters inch thick, and the dotted lines 
in the right side view show that the holes go all the way through 
the plate. 

The student should first study the drawing, read all notes, 
and form a mental picture of the object. If this is done he will 
then be able to proceed to answer the questions about the problem. 

SYMBOLS 
FAO. F/N/SH ALL OVER 
/ , F/A//SH 
CTBORE COUJS/TER BOR€ 
R RAD/US 
ass UMTCD STATES 

STANDARD 
SASr. SOC/ETY OFAuro-

MOr/VE ENG/A/EERS 
0.3M OUrS/DE 

MEASUREMENT 

CJ. CAST /RON 
CRS COLD /POLLED STEEL 
^ CENTER L/NE 
O.C. ON CENTERS 
PTAP R/PE7^P 
LH LEFT //AINO 
CS/C COU/^TERSUNK 
R P/TCH 
^ ^ CAST /RON 

STEEL 

Figrll 
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Questions to be answered about problem No. 15: 

1. What is the size of the holes drilled in the plate? 

2. 

3. 

4. 

5' 

6. 

Do these holes go all the way through the plat'j? 

What is the height of the plate? 

What is the width of the plate? 

What is the depth of the plate? 

What is the vertical distance between the center lines of 
the holes? 

(, What is the horizontal distance between the center of a 
center hole and the center of either outside hole? 

8. What is the distance between the center of the holes and 
the edge of the plate? 

9. What parts of the plate are to be finished? 

Problem No. 16 

Problem l6 is a working drawing for a packing gland. A 
pattern is to be made from which a casting is poured. The sur-
faces marked "f" must be machined reasonably accurately. The 
two small holes are to be drilled through the casting and the 
radius of the circle on which they are located is given. 

Questions to be answered about Problem No. l6: 

1. What is the size of the center hole? 

2. 

3. 

4. 

What is the length of the center hole? 

What is the size of the bolt holes? 

How far are the bolt hole centers from the center of the 
bore? 

5. What is the largest over-all measurement of the gland base? 

6. How deep is the base? 

7. How many surfaces are to be finished? 

8. To what scale was this drawing made? 
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Problem No. JJ 

Problem 17 is a working drawing for a bearing. It also is 
made from a casting and certain parts of it are to be finished 
while others may be left as the casting comes from the mold. 
The center of the bearing must be located an exact distance 
above the bottom of the base. The bolt holes must be located 
accurately and also must be located by center lines as the out­
side edges of the casting aren't to be finisher' and won't be 
true. 

Questions to be answered about Problem No. 17: 

1. What are the over-all measurements of the bearing base? 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

How high is the bearing base? 

The bearing is for what size shafts? 

How long is the bearing? 

How far is center of shaft above bottom of base? 

How many bolt holes are there? 

Bolt holes are what size? 

How are the bolt holes located? 

9. How many surfaces are to be finished? 

Problem No, l8 

Problem l8 is a working drawing for a round cover. It is 
also a casting and must be machined to fit the end of a pump 
cylinder. Other parts of the casting may remain as it comes 
from the mold. 

Questions to be answered about problem No. l8: 

1. What is the depth of the rim of the cover? 

2. What is the depth of the cover over the ribs? 

3. How wide are the ribs? 

4. What is the diameter of the holes? 

5. What is the angle between the holes? 

6, How many holes are there? 
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7. What is the size of the spotface? 

8. What is the depth of the recess in the bottom of the cover? 

9. What is the diameter of the recess? 

10. What is diameter of the bolt circle? 

11. What parts of the cover are to be finished? 

12. Of what material is the cover made? 

13. What is the outside diameter of the cover? 

14. How thick is the cover inside the recess, not including 
the ribs? 

Problem No. 19 

Problem 19 is a working drawing of a standard pipe support. 
The height of the pipe support may be changed to meet the needs 
of a particular job, but all other dimensions are to remain the 
same. It will be noticed that this support is made to carry-
three sizes of pipe line. There are two symbols used on this 
drawing which should be noted. The hole drilled through the top 
end is noted with a symbol which means thp': it is to be a round 
hole and the note pointing to the bottom of the pipe uses the 
symbol for "plate," instead of spelling out the word. 

Questions to be answered about Problem No. 19: 

1. What is the height of concrete footing? ^ 

2. What is width and depth of concrete footing? 

3. 

4. 

5. 

6. 

7. 

How far does pipe extend into concrete? 

What mix is used for the footing? 

What size plate is welded to bottom of pipe? 

What size hole is drilled through top end of pipe? 

How far is the center of the hole from the end of the pipe? 

8. How much is pipe offset? 

9. What is height of horizontal section of pipe above concrete 
footing? ^__ 
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10. What kind of pipe is to be used in making the pipe support? 

11. What size lines will this support carry? 

12. What is radius ol curve in offset? 

Problem No. 20 

Problem 20 is a working drawing of a gear. The petroleum 
worker should be familiar with gears as they are used in prac­
tically every machine in any industry. Some of the terms used 
in gear design will be of very little value to the petroleum 
worker, but if he is not already familiar with the different 
gear parts it would be well to study Problem 20 for a short 
time. The diagram at the top of Problem 20 gives the names of 
the parts of the gear. The working drawing at the lower part of 
the sheet shows a front and side view of a gear. The gear is 
designed to fit a certain size shaft as given in the note and 
the accuracy required for the bore is noted immediately after 
the diameter of the bore. The machinist who makes this gear 
knows how much he is allowed to vary from the specified bore, 
or, in other words, he knows what tolerance is allowed. Such 
terms as addendum, dedendum and circular pitch are of interest 
to the experienced machinist and pattern maker. 

Questions to be answered about Problem No. 20 

1. What is the outside diameter of the gear? 

2. What is the root diameter? 

3. What is the diameter of the pitch circle? 

4. What is the width of the face of the gear? 

5. What is the size of the bore? 

6. How much tolerance is allowed? 

7. What size keyway is to be cut? 

8, What is the diameter of the hub? 

9. What is the thickness of the web? 

10. Wh-'t is the addendum (figure this)? 

Problem No. 21 

Problem 21 is a working drawing for a pipe bracket. The 
bracket is to be bolted to a wall and a bronze shoe or roller 
attached to the upper flange so as to provide a support for 
pipe carrying hot liquids and gases. The roller or shoe allows 
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movement of the pipe due to contraction or expansion as the pipes 
become hot or are allowed to cool. The slotted holes in the 
bracket permit adjustment so that the bracket may be raised or 
lowered in order to straighten the pipe line. 

Questions to be answered about Problem No. 21: 

1. OJie bracket is designed to carry what size pipe? 

2. Of what material is the bracket made? 

3. 

7. 

8. 

12. 

13. 

14. 

15. 

16. 

IT. 

18. 

19. 

20. 

Vftiat is the width of the slotted holes? 

What is the length of slotted holes? 

What is the distance from the top of the bracket to the 
center of the top slotted hole? 

What is the distance from the top of the bracket to the 
center of the lower slotted hole? 

What is the thickness of the material through which the 
upper slotted holes are cut? 

What is the thickness of the material through which the 
lower slotted hole is cut? 

9. What is the thickness of the top flange? 

10. What is the width of the top flange? 

11. How far does bracket extend out from wall? 

What is height of the bracket? 

What is thickness of web reinforcing? 

What is width of web reinforcing along bottom side of top 
flange? 

What is width of web reinforcing along back flange and 
diagonal flange? 

What is width of back flange at the top? 

What is width of lower part of back flange? 

What is width of middle part of back flange? 

How thick is back flange at the middle section? 

How wide is the diagonal flange? 
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Problem No. 22 

Prob3em 22 is a working drawing for a pair of standard pipe 
line flanges. The drawing consists of a front view which will 
apply to either flanges and to sectional views of both flanges. 
These flanges are Standard Pipe Line and the measurements do 
not apply to American Hydraulic flanges. They are flanges for 
three-inch pipe. Note that the two flanges are made in pairs so 
as to fit together. 

Questions to be answered about Problem No. 22: 

1. What is the diameter of the bolt circle? 

2. What is the diameter of the bolt holes? 

3. 

4. 

5. 

6. 

The holes are spaced how many degrees apart? 

How many bolts will be required per pair of flanges? 

What is the outside diameter of the flanges? 

What is the thickners of the flanges at the points where 
the bolts go through? 

7. How deep is the recess on the face of the right-hand flange? 

8. What is the diameter of the recess? 

9. How long is the extended part on the other flange which 
fits in the recess? 

10, 

11, 

12, 

What is the outside diameter of the extended part? 

When assembled, how much clearance will there be between the 
two flanges? 

When the two flanges are bolted together, how much space 
will there be between the two flanges where the bolts 
are? 

Problem No. 23 

Problem 23 is a working drawing for a flanged shaft coupling, 
The two parts are made in pairs so as to fit together. The work­
ing drawing consists of a right side view and a front view which 
is in section. The flanges are keyed to the ends of the shafts 
and then bolted together. 

Questions to be answered about Problem No. 23: 

1. The coupling is for what size shaft? _^ 

2. What size keyway is to be cut? 
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Blueprint Reading 

3. What is diameter of bolt circle? 

4. What size holes are to be drilled for the bolts? 

5. What is depth of recess in each part of coupling? 

6. What is diameter of this recess? 

7. What is diameter of hub? 

8. What is measurement over both flanges after they are as­
sembled? 

9. What is the width of flange of the right-hand piece of the 
coupling? ^_ 

10. Whcxb is the width of flange of the left-hand piece of the 
coupling? 

11. How thick is the flange at the outer edge? 

12. At what angle does inner side of flange taper back to web? 

13. What is over-all length of the coupling? 

14. What is the difference in diameter of the hub at the outer 
edge and the diameter of the hub next to the web? 

15. What is th3 thickness of the web of each part of the coupling 
at the points where the bolts go through? 

16. How many surfaces are to be finished? 

Problem No. 24 

Problem 24 is a working drawing for an island to be built 
in a filling station driveway to receive gasoline pumps, and 
water and air connections. The great numbers of filling stations 
that have been built and that are being built have caused more or 
less standardization of filling station design and accessories. 
Each oil company decides on a standard design for its own filling 
stations. Problem 24 is a design for a ten-foot island. The 
symbol used in giving the sizes of the reinforcing bars should be 
noticed. This symbol, as has been pointed out before, stands for 
the word "round," thus, as it is used in this case it indicates 
that round reinforcing b?-.rs are used. If square bars had been 
used, the circular part of the symbol would have been replaced by 
a small square. 
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Blueprint Reading 

Questions to be answered about Problem No. 24: 

1. What is the width of the island? 

2. What is height of the top of the island above the drive 
way? 

3. How thick is the concrete in the island? 

4. What concrete mix is to be used? 

5, What kind of finish is to be put on the concrete? 

6. How far is the lower layer of reinforcing bars to be placed 
above the bottom of the foundation? _̂ _ 

7. How far is the top layer of bars to be placed below the top 
of the concrete? 

8. How many different lengths of bars are required? 

9. Make a list of all reinforcing bars required. 

10. What are the sizes of the holes running through the concrete? 

11. What is the measurement between these holes center to center? 

12. Make a freehand three-viev̂  sketch of the island, giving 
all the information that one would need to actually lay out 
and build the island. 

Problem No, 25 

Problem 25 is a working drawing for the fabrication of a 
structural steel cross-member to be used in a Dubbs Still Cleaner, 
The crossmember is a I-beam and fastened in place by means of 
angle irons. The symbol for angle iron will be noticed as well 
as the symbol for round holes as has been pointed out previously. 
The small circles indicate rivets and the circles which have been 
filled in with ink represent open holes. 

Questions to be answered about Problem No. 25: 

1. What length I-beam is required? 

2. What is the weight of the I-beam per foot? 

3. What is the size of all holes? 
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Blueprint Reading 

4. What size rivets are used? 

9. 

10. 

5. How many holes must be punched in the I-beam? 

6. The I-beam is to be coped to fit what size I-beam? 

7. How many different sizes of angle irons are required? 

8. The wide flange of each of the larger angle irons is fas­
tened to the web of the I-beam with how many rivets? 

What is the distance center to center between the open 
holes of the small angle irons measured lengthwise with 
the beam? 

What is the distance between the open holes of the small 
angle irons measured across the I-beam center to center? 
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PART I I 

PIPE LAYOUT 
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DEFINITIONS 

Fabrication—To build up from parts, to forge 

Complicated—Difficult to understand; many parts closely combined 

We.Tl-Versed—Well-read; know the meaning of 

Templet—Pattern of shape to be cut 

Centerline—A line used in blueprints denoting the center of 
holes, parts, etc. It is a line made up of long 
and short dashes 

Angle—A measure of the amount of turning to get around a corner. 
An angle is given degrees. 

Diameter—Longest possible distance from one side of a circle to 
the other. 

Horizontal—Parallel to the horizon or on a level 

Circumference—the distance around a circle 

Segment—Part of a whole 

Compass—Instrument used in drafting to draw a circle 

Perpendicular—a line is said to be perpendicular when it 

intersects a second line at ninety degrees 

Base line—bottom line of a drawing; line representing base plane 

Intersects—crosses 

Slant line—slope line 

Points—places or locations 

Intersections—Crossings 

Originating—beginning or starting place 
Parallel—Two lines are said to be parallel when they are side by 

side, and will never cross regardless of the distance 
they are extended 

O.D.—Outside Diameter I.D.—Inside Diameter 

Technique—Way or method of performing an operation or Job 

Friction—The resistance to relative motion between two bodies 
in contact 

Elevation—Height from some known point or the view of a 
blueprint showing the heights of the object. 

Turbulence—a swirling, turning, moving mass of gas or liquid 
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Job 1 

Many fittings of varied shapes are needed in the fabrication 

of complicated piping systems. By the time the student has reached 

this point in the course, he has become familiar with most of the 

welding fittings available from the pipe supply houses. 

There are often needs for the shop fabrication of connections 

between pipes and fitting for changing the size or direction of a 

run of pipe. The well-versed pipe man should know how to draw 

templets to be used in the shop as patterns for cutting pipe and 

and shaping it into the desired form. 

This section of the text will be devoted to giving the student 

a sound understanding of how the various templets are developed. 

The first problem which will be considered is the change of 

direction with a simple two-piece turn. 

T - Total Turn Angle 

TA - Templet Angle 

OD - Outside Diameter 

Figure 1 

Everyone who has ever watched the work done by pipe welders 

has seen the flat patterns which the layout man wrapped arounjd 

the pipe. The pattern end of the templet was outlined on the pipe 

with soapstone. This outline was used as the cutting line for the 

torch. 
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• 

The angle of turn is the change of direction of the center-

line of the pipe (see fig. 1.) To make a simple 2-piece turn, 

this angle of turn is divided by the number of pieces to be used 

in changing direction. The result of dividing the angle of turn 

by the number of pieces of pipe used is known as the templet angle. 

Draw a side view of a piece of pipe showing the turn desired. 

Use the outside diameter of the pipe for the width of the view. 

Move up from the base line a distance great enough to give room 

for the hands in handlin^; the templet angle above the horizontal 

as is shown in "A" of fig. 2. 

Directly above "A", draw a circle with the outside diameter 

of the pipe used. Be sure that the center used for the circle is 

exactly above the center of the side view. 

Divide the circumference of the circle into the desired number 

of equal parts. This may be done by stepping around the circle 

with the compass set at approximately l/12th of the circumference. 

Each segment should be marked lightly. When 12 segments have been 

laid off, note how far short of or how far past the beginning point 

the last segment ends. Either lengthen or shorten the setting of 

the compass by l/12th of the error, and step around the circle again. 

When the proper setting has been found, mark the circle into twelve 

segments and number as shown in "B." 

Draw a line perpendicular to the base line of "A" which passes 

through each pt. on the circumference of the circle "B" and inter­

sects the slant line of the side view. Number these pts. of inter­

section with the same numbers as their originating points in the 

circle "B." 
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Extend the base line of "A" out to the right a little more 

than the circumference of the pipe. Move to the right a little 

distance and draw a perpendicular line through this point which 

is numbered "1." Prom this beginning, lay out toward the right 

12 segments, each equal to l/12th the circumference of the pipe 

with a perpendicular line drawn through each point and numbered 

up through 12, with the last line again given the number "1." 

Here we have effectively cut the side view along a vertical line 

at the right hand edge and unrolled it. Thus the templet begins 

and ends with lines marked 1. 

Draw a line from pt. 1 in "A" parallel to the base line to 

intersect both vertical lines marked 1 in "C." 

Draw a horizontal line from pt. 2 & 12 in "A" to intersect 

lines 2 and 12 in "C." 

Draw a horizontal line from pt. 3 & H in "A" to intersect 

lines 3 and 11 in "C." 

Draw a horizontal line from pt. 4 & 10 in "A" to intersect 

lines 4 and 10 in "C." 

Draw a horizontal line from pt. 5 & 9 in "A" to intersect 

lines 5 and 9 in "C." 

Draw a horizontal line from pt. 6 & 8 in "A" to intersect 

lines 6 and 8 in "C." 

Draw a horizontal line from pt. 7 in "A" to intersect line 7 

in "C." 

Now all the intersection points in "C" should be connected 

in order by a smooth curved line. This completes the templet and 
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i t may now be cut from the m a t e r i a l . (Lea^e a l i t t l e inafeeFial 

on each end as suggested by dashed l i n e for- lappimig. ]) 

The number of d iv i s ions in t h i s esaniple was 12. flsis sfas 

taken a t random, but i s a s a t i s f a e t o i ^ laiusatoeir' fo r sssalleF s i z e 

p ipes . As the O.D. of t he pipe inc reases an<d as greater" acd^iracy 

i s de s i r ed , a g r ea t e r number of segments stuonaM toe useci. 

Assignment 1 of Jofe 1 

Learning methods of laying out angles amd tSae nase ©f jfrap 

around for p ipe . 

Reference: The Pipe F i t t e r s amid Pipe WeMeF^s MsBdlMKuk 

By Thomas ¥ . FranklaniKd 

Pages 31-3^ , 12-11 

i 
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Job 2 

In the previous assignment, the student learned how to 

develop the templet for any degree of turn, using two pieces of 

pipe and only one weld. 

Make a templet using the technique in the last lesson for 

a 45 degree, two-piece turn. Keep in mind that although the total 

turn is ^5 degrees, the slope on each piece used accounts for 22^ 

degrees which is of course, the templet angle. 

Assignment 1 of Job 2 

Find the angle of cut and lay out a two-piece 35° turn 

using the wrap around method; cut and weld. 

Reference: The Pipe Fitter*s and Pipe Welder's Handbook 

By Thomas W. Prankland 

Page 80 
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Job 3 

A two piece 90 degree turn is often used in making an abrupt 

change of direction in a pipe line. This type of turn needs a 

templet of the same g2ne..'al construction as the templets for 

smaller angles. 

Make a templet drawing for a two piece, 90 degree turn. 

Assignment 1 of Job 3 

Find the angle of cut and lay out a two piece 80° turn using 

the wrap around method. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 

By Thomas W. Frankland 

Pages 78-79 
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Job k 

A two piece 90 degree turn is so abrupt that the friction and 

turbulence losses are greater than desirable. The same change 

in direction may be secured by making two 45 degree turns in 

succession in the same direction turn. When this is done the 

resulting turn is known as a three piece 90 degree turn. Figure 3 

in this section shoivs an elevation of such an item. The total 

turn angle is of course 90 degrees. This angle is made by breaking 

the turn into two 45 degree turns. Each 45 degree turn is divided 

into two 2235 degree templet angles, one on each piece of pipe that 

meet at the weld. 

The distance on the drawing OC is known as the radius turn. 

This radius may be varied as much as is desirable to give a 

longer sweep to the turn. Since the radius of the turn does not 

change the total turn angle or the number of pieces in the turn, 

it is obvious that the templet angle will not change; therefore, 

the same templet may be used for any radius of turn as long as 

the same size pipe is used. The only thing that is changed as the 

radius of turn is increased is the length of the center section 

of the turn. 

By the time the student has reached this point in the course, 

he should be developing a real understanding of how the pattern 

for a templet of turn is developed, and why the profile of the 

sloping cut on the pipe appears to be a straight line, while the 

templet has a smooth curve for marking the cut. 

Make a templet drawing for a three piece 90 degree turn in 

a three-inch line. 
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It should be explained at this time that, whereas it is common 

practice to call the entire pattern (including the hand hold and 

overlapping material) a templet, this is actually not true. If 

the student will draw a straight line from the beginning of the 

curve on the templets he has drawn to the end of the curve, he will 

find that the part above the line that shows the contour of the cut 

to be made on the pipe is actually the templet, while all the other 

material is left on the templet for convenience. Also, if the 

student will extend lines No. "1" upward a distance equal to the 

height of the first pattern at the center point and connect the 

ends of these two extensions with a straight line, he will find 

that actually he has drawn two templets any time the curve is estab­

lished once. The lower templet begins and ends at the shortest 

point on the pipe, while the upper one begins and ends at the 

longest point. 

Assignment 1 of Job 4 

Find the angle of cut and lay out a three piece 80° turn with 

a 12 in. radius using the wrap around method; cut and weld. 

Reference: The Pipe Fitter*s and Pipe Welder*s Handbook 

By Thomas W, Frankland 

Page 82 
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Job 5 

Another type of pips connection for which templets should 

be drawn, is intersections of pipes. Everyone is familiar with 

the common tee, in which a small pipe intersects a larger one at 

90°. Figure '4 of this section shovis the fundamentals of the de­

velopment of templets for such an intersection. On the left side 

of the figure there is a drawing which shows the cross section of 

the larger pipe with a profile or elevation of the smaller pipe 

intersecting at the top. The cross section and elevation are 

drawn using the outside diameters of the pipes involved. Along 

the centerline and above the elevation a circle is drawn of the 

same outside diameter as the smaller pipe below. This circle is 

divided into 12 equal parts (or the number desired) by the same 

technique used in previous work. These points along the circle 

are numbered in the usual manner after which the points are pro­

jected downward with dashed lines to intersect the cross section 

of the larger pipe of the tee. Examine the elevation closely. It 

will be evident that the length of each line from the top of the 

piece to its intersection with the larger pipe is a true length 

and needs only to be transferred by projection to the right to 

intersect segment lines running downward from a base line. If 

these points of intersection are connected by a smooth curve, the 

templet for the smaller pipe is complete. 

The drawing of a templet for the hole which must be cut in 

the larger pipe presents a little new thinking which must be 

understood. 
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90° BRANCH 
PIPES OF DIFFERENT SIZES 

FIG. 4 
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To facilitate this thinking, let the student imagine a piece 

cut out of the top of the larger pipe v/hich appears to be a round 

piece when the eye is directly over the hole. Let a line running 

lengthwise through the piece which v/as removed be known as the 

longitudinal axis, and a line running across the piece (around 

the pipe) be known as the transverse axis. The piece of pipe 

which was cut out to form the hole is shaped exactly like the 

templet which will be needed for marking such a piece. If the 

piece which was cut out is flattened out it will be noted that the 

diameter along the longitudinal axis is the same as the diameter 

of the small pipe which will fit into the opening. Because this 

is true, we have a beginning place to start drawing the templet 

for the hole. Project the top and bottom edges and the center 

of the plan view of the smaller pipe to the right any convenient 

distance (at least two small pipe diameters out of the circle) 

and draw a perpendicular line which cuts all three of the 

hori-^ontal lines. This perpendicular v/ill be a centerline. 

Re-examine the elevation of the smaller pipe and it will be 

seen that the lines projected down from the circle above intersect 

the cross section of the larger pipe. Measure with a compass the 

distance from the centerline of the elevation to the intersection 

of line 3-11 with the cross section. With the same setting of the 

compass, place the point at the intersection of the horizontal 

and vertical centerlines in the drawing of the hole templet 

and mark an arc on the horizontal centerline to the right and to 

the left of the vertical centerline. The mark to the right of 
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the center will be used in locating points 3 and 11, while the 

mark to the left will be used in locating points 5 and 9. Points 

^ and 10 are already located in the hole templet. Points 1 and 7 

are located where the last arcs to the right and left of the 

vertical center line in the templet cross the horizontal center 

line. Project points 9 and 11 in the plan of the smaller pipe to 

intersect the vertical lines through the first mark to the right 

and left of the vertical center line in the templet, thus locating 

9 and 11 on the templet curve. Next, project points 8 and 12 in 

the plan of the smaller pipe to intersect the vertical lines 

through the second mark to the right and left of the vertical 

center line in the templet, thus locating 8 and 12 on the templet 

curve. Next, project points 6 and 2, and 5 and 3 to intersect the 

proper verticals in the templet. When all the curve points have 

been located, join them with a smooth curve and the templet has 

been completed. 

Draw the templets for the smaller branch and for the hole 

in the larger pipe necessary for marking for fabrication of a 

smaller 90 degree branch intersecting a larger pipe on the 

center line. 

Assignment 1 of Job 5 

Lay out a reducing tee using both methods. 

Reference: The Pipe Fitter*s and Pipe Welder*s Handbook 

By Thomas W. Frankland 

Pages 90-9^ 
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Job 6 

This assignment will give the student the method of laying 

out the templets necessary for marking the material for cutting 

to make an intersection of two pipes of different sizes at any 

angle other than 90 degrees. 

Figure 5 of this section of the text gives the fundamentals 

of such a development. First, a front view is drawn showing the 

sjde of the larger pipe and the smaller branch intersecting at 

the desired angle. In this view the sides of the two pieces may 

be drawn, but the curve showing the intersection of the walls of 

the two pipes must wait to be established. 

Using the intersection of the centerline of the small branch 

with its end as a center, draw a semi-circle with the same O.D. as 

the small pipe. This h, circle is divided into 6 equal parts and 

numbered from left to right and back again. Here is seen the use 

of a semi-circle instead of a full circle for getting the points 

for projection. A full circle was used earlier to give the student 

a chance to understand the method which lies behind such technique. 

Project each of the points on the semi-circle along lines 

parallel to the center line of the branch to intersect both the 

top end of the branch and the large pipe. 

Extend the center line of the large pipe in front view to the 

right. On this center line, erect a perpendicular to serve as the 

yei'tjcal center line of the end elevation. Using the intersection 

of the two center lines as a center, draw an end view of the large 

pipe, using the outside diameter. Draw the sides of the small 
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DIFFERENT SIZES AT ANY ANGLE 
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branch. Draw a l i n e connecting the po in ts r f iriteipseetlcini cf 

the s ides of the small branch i»fith the wal ls of t he l a rge ^ri^^e. 

Using the i n t e r s e c t i o n of t h i s l i n e m t h the i j e r t i e a l aeimter" 

l i n e as a cen te r , draw a semi -c i rc l e helĉ is? t he base lime nasing 

the diameter of the small branch. DiiT'ifie t h e semi—circle iinita 

6 equal p a r t s and number as shoism in figiJii^ 5 . Pir^Jeet t hese rrcir-t; 

upward t o i n t e r s e c t the l a rge p i p e . liiiimher tthese ^soiimts e? inter— 

sec t ion t o agree with the numbering of t he seml-c i i rc le . Project: 

these po in t s ho r i zon ta l ly t o t h e l e f t t o in te rse is t :̂ îT.h c r r r ? -

spondingly numbered l i n e s a t t he l o i ^ r en^ ©f t h e simall ©ipainie&i. 

The i n t e r s e c t i o n s of these l i n e s l oca t e t he cuiurve ©f iimteip^eeticin 

of the walls of the two p i p e s . Dra"w t h e etur"¥e sim©©t;3iilŝ « 

At t h i s p o i n t , t he templet fo r t he simall feinainKch imâ ^ toe (SraMinio 

Extend the sloped upper end of t he ©ranch ©nat a <&o'TivQ:nl.eiisit (ilstactee 

upward t o the r i g h t - Mark off 12 ^ v i s i o n s ^ eacSn e^niial "t© eime 

segment on the s e m i - c i r c l e , and number them trma t h e l e f t t® 

the r i g h t . Erect perpendiculars t o the hase llime 1fchip®iuig&i eacfe 

of these po in t s extending downward. 

To draw the templet for t he hole ishich imnnst ciat irn fh-

l a rge p i p e , move above t h e f ront view an̂ d draw a hoFisc^?:tsl c en te r 

l i n e . Project the po in t s of i n t e r s e c t i o n ©f t h e tw© pij^es i n t n e 

front view upward t o i n t e r s e c t t h e h o r i z o n t a l c e n t e r l i n e Juiisfe 

drawn. Measure the d i s tance along t h e clrciiaimfereinice ©f t h e larg:^ 

pipe in the end view from p t . 1-7 t o 2-12. Set t h i s (distance ©ff 

above and belov7 the center l i n e j u s t orawn cim a l l t h e l i n e s ex ­

cept 1 and 7- This loca te s p t s . 6 , 8, 2 , and 12 . Measiare t&ie 
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distance along the circumference of the large pipe in the end 

view from pt. 9-11 to 10. Set this distance off above and below 

the second arc on the middle line. This locates points H and 10. 

Connect all the points so located with a smooth curve and 

the templet for hole is complete. 

Draw the templets necessary for marking the pipe to make 

an intersection of smaller pipe with a larger pipe at an angle 
t 

of 60 degrees. 

Assignment 1 of Job 6 

Lay out a reducing lateral with the branch at 60^ to the 

header; cut and weld. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 

By Thomas W. Frankland 

Pages 95-99 
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Job 7 

Previous lessons in the making of templets were concerned 

only with changing the dixection of a run of pipe or with the 

intersection of pipes. This assignment will bring in the idea 

of reducing the size of a pipe while continuing in the direction 

of run. The fitting which is used for this purpose is known as 

a swage, or reducer. The first to be considered will be the 

concentric swage, in v-' ̂ .ch the center line of the run is maintained 

through the piece, while the walls of the pipe are necked in. 

Figure 6 shows such a swage. 

An elevation of the reducer desired is drawn, using the out­

side diameters of both pieces of pipe. The length of the piece 

of pipe in which the reduction is actually being made is left up 

to the worker or designer, but this distance should be long enough 

to enable the metal to be bent handily. 

At the lower end of the elevation, a semi-circle using the 

larger diameter is inscribed. This semi-circle is divided into 

6 equal segments using the previously described method. 

At the upper end of the elevation, a semi-circle using the 

smaller diameter is inscribed. This semi-circle is divided into 

6 equal segments. 

The base line of the elevacion is extended to the right and 

has 12 sections marked off along its length, each section equal 

in length ^o one segment of the lower semi-circle. Begin numbering 

with the mark at the left end, each even-numbered pt. serves a- the 

location of a vertical center line. 
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The beginning point of the reduction is projected to rhe 

right parallel to the base line. 

The slant distance "A" is measured on the elevation and 

set off on the center line of the first section of the templet 

as shown in the figure. Project this pt. to the right and left 

of the length of the pattern. 

The straight length of the smaller pipe is measured and 

added to the height of the pattern. 

The length of a segment of the larger semi-circle is laid 

off to the right and left of each center line in the pattern 

along the horizontal Itri^ v;hich marks the beginning of the 

reduction. 

The length of a segment of the smaller semi-circle is 

laid off to the right and left of each center line in the pat­

tern along the horizontal line which marks the end of the 

reduction. 

The points located form the outline of the pattern. 

Draw the templet for a concentric swage which reduces 

from 3" to 2" with a height along the center line of 6^'^ 1" 

at each end is to be left straight. 

Assignment 1 of Job 7 

Lay out a concentric reducing swage. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 

By Thomas W. Prankland 

Pages 103-104 
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Job 8 

A previous assignment describes the method of making 

the templets for a lateral when the branch is smaller than 

the header and when the centsrline of the branch intersects 

the centerline of the header. 

Another similar problem which arises is illustrated in 

Figure 7« In this case the smaller branch has its centerline 

missing the centerline of the header. 

Draw the elevation of the lateral showing the sides and 

centerlines of both the branch and header* On the centerline 

of the branch, draxv a circle using the sm̂ alier pipe's 0,D. as 

the diameter. Divide the circle into 12 equal parts and number 

each pt. along the circumference as shown* Directly above the 

elevation draw the end view of the header and show the outer 

walls of the branch offset the amount desired. On the center-

line of this branch^ construct another circle using the O.D. 

of the branch as the diameter. Divide this circle into 12 equal 

parts and number each pt. along the circumference. Notice that 

the numbering on this circle appears to be different from the 

numbering on. the circle in the elevation. Closer examination 

will show that the points represented are actually the same. 

Now project the points on the circle in the plan view to 

the right to intersect the end view of the header. Number 

these points of intersection the same as they were in the branch 

circle. For example, pts. 2 and 12 in the branch circle are 

pi'ojected to the right to intersect the header pt. 2-12. 
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Now bring a vertical line from pt. 1 on the end view of the 

header down into the elevation. Draw a line from pt. 1 of the 

branch circle of the elevation, parallel to the walls of the 

branch to intersect the vertical line from pt. 1 in the top 

view. Number this pt. of intersection 1 also. Proceed to pts. 

2» 33 ^, etc. Connect the pts. thus located with a solid line 

where the pipe intersection can be seen and a dashed line where 

the pipe intersection cannot be seen. 

These operations have been performed in order to secure 

a true elevation of the intersections of the two pipes. Now 

the templets for the branch and the hole in the header may be 

drawn. 

To the right of the elevation, draw a horizontal line which 

will act as a base line for drawing the hole templet. Place 

pt. 1 near one end of the base line. With a compass, or dividers, 

measure the distance between 1 and 2-12 on the top view of the 

header and set this distance from 1 along the base line. Num­

ber the new pt. 2-12. Set each of the distances obtained from 

the top view of the header, along the hole base line, taking 

care that the numbering remains the same. 

Now, drop perpendicular lines from these pts. on the base 

line. Project the pts. on the elevation horizontally to inter­

sect the vertical construction line which bears the same number. 

Example: Pt. 6 on the elevation is projected horizontally to 

the right to intersect vertical line 6. 
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The pts. thus located must be joined together by a smooth 

curve (where possible) to give the templet for the hole which 

must be cut in the header. 

The method of laying out the templet for the branch is 

obviously an adaptation of a technique used often before. 

Draw the necessary templets for marking the pipe for mak­

ing an off-center intersection of a smaller branch intersecting 

a larger h<?ader at 90 degrees. Offset the branch enough to 

put one surface of the branch tangent to one surface of the 

header. 

Assignment 1 of Job 8 

Make a 90^ off-center lateral. 
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Job 9 

There are often requirements in industrial piping for the 

construction of a true Y with the three pipes involved having 

the same diameter. 

Such a Y is shown in Figure 8. 

Draw an elevation of the Y with the tv70 top pipes, known 

as branches, intersecting the main at the same angle. 

Connect the pts. of intersection of the walls of the pipe 

and the pt. of intersection of the centerlines with straight 

lines. 

Figure 8 shows the construction semi-circle on the end 

of the main pipe with division pts. projected parallel to the 

sides of the main to intersect the intersection line between 

the main and the branches. 

The remaining technique for preparing the templet for' 

the main is identical to that used many times before and 

requires no further explanation. 

The templets for the two branches will be identical. 

The method of preparing these templets is obvious. 

Draw the templets necessary for marking pipe to make a 

true Y. Let the angle between the main and each branch be 

120 degrees. 

Assignment 1 of Job 9 

Lay out a full size true Y; cut and weld. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 

By Thomas W. Frankland 

Pages 100-102 
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Job 10 

This assignment concerns itself with a study of how to 

draw the templet for an Orange Peel Plug or Head. This method 

is used to seal the end of a piece of pipe and is both effective 

and strong. 

Figure 9 shows the construction of the templet necessary 

for marking the pipe to make such a piece. 

The following describes the procedure for making a similar 

templet. 

Draw an elevation of the pipe, using the O.D. of the pipe. 

Show the centerline and let it extend well above the elevation. 

With a compass, and using h of the O.B. of the pipe as a 

radius, place the point of the compass on the centerline at the 

top of the elevation, and draw the semi-circle touching both 

walls of the pipe. Draw a horizontal line through the center 

used in making this semi-circle. This line will be the line 

along which all bending is started when the "Orange Peels" 

are shaped. 

Above the elevation, with the compass point set on the 

elevation centerline, draw a circle equal in diameter to the 

O.D. of the pipe. Divide this circle into 12 small segments 

which should be numbered as shown. In making an Orange Peel 

Plug from small pipe, 6 sections are enough; so use two of the 

small arcs of the circle to represent one section of the Orange 

Peel. 

Drop a perpendicular line from each of the points on the 

circle to the horizontal centerline of the circle. With the 
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same center as the large circle, draw small circles passing 

through these points on the horizontal centerline. This gives 

two smaller circles "A" and "B". 

Drop vertical lines from points 1-7 to intersect the 

semi-circular top of the elevation. Number these points of 

intersection as shown. 

On the elevation, draw straight lines connecting point 

2 with 6 and 3 with 5. Drop pts. 3, 3*, and 3" to intersect 

lines 1-7, 2-6, and 3-5 in the elevation. Connect these 

points of intersection with a smooth curve. Locate and dravj 

curve 5-5'-5" in the same manner. 

Draw a horizontal base line to the right of the elevation, 

Set off along this line 12 segments, each equal to the length 

of one of the 12 arcs on the outer circle in the top view. 

Number the points along the base line, beginning with 1 at 

the left end. 

From pt. 1 on the elevation draw a horizontal line to 

extend over the base line. This is the bend line. 

Erect vertical lines from each point on the base line to 

intersect the bend line. Let each even numbered line extend 

well above the bend line. 

Measure the distance on the elevation from 1 to 2, amd 

set this off on centerline number 2 of the templet above the 

bend line. 

Measure 2 to 3 on the elevation and set off above the 

ist segment on centerline number 2. Do the same with the 

distance 3 to ^. 
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Draw horizontal lines through pts. 2, 3, and '̂  Let these 

lines cross each centerline of the templet sections. 

Lay off distances d and e on each side of the centerlines 

in the templet. 

Connect the points thus located by smooth curved lines. 

This completes the templet. 

Draw the templet and the necessary construction views for 

making an Orange Peel Plug in a piece of pipe nominal size. 

Assignment 1 of Job 10 

Lay out an Orange Peel and a Bull Plug; cut and weld 

orange peel. 

Reference: The Pipe Fitter*s and Pipe Welder's Handbook 

By Thomas W. Frankland 

Pages 113-117 
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Job 11 

Figure 10 shows the development of the templets for a 

Welded Tee with both pipes of the same size. 

Draw the end elevation of the tee. Divide the upper right 

quadrant of the main into 3 equal parts. Number the points on 

the circumference 1 through ^ as shown. 

Draw the elevation of the tee. Represent the intersection 

of the two pipes as straight lines at ^5 degrees with the center-

line of the main. If the cut in the main were made to pt. 4, 

it would mean making a sharp notch halfway through the main. 

Because of the resulting weakening of the main, it is desirable 

to stop the cut a distance of two times the thickness of 

the main before the half-way pt. has been reached. In figure 

10 the cut is stopped at h" and the line of intersection is 

rounded with a smooth curve. 

In the lower half of the main in the elevation, draw a 

construction semi-circle with the compass set at the outside 

radius of the branch and with the needle point at the intersection 

of the two centerlines. 

Divide the semi-circle into 6 equal parts and number the 

divisions as shown. Project these pts. up to intersect the pts. 

projected horizontally from the end view. These two projected 

lines will intersect along the weld line on the elevation. 

Extend the centerline of the branch weld above the eleva­

tion. Draw a horizontal centerline cutting this vertical 

centerline at pt. 1. 
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Above and below this pt. 1, locate pts. 2, 3, and ^' the 

same dis-.tance apart as the same numbers on the end view. Through 

these pts., draw horizontal lines extending past the centerline 

on both sides. 

Project pts. 1 through 12 upward from the elevation to 

intersect the horizjntal lines on the hole templet. Number 

these intersections with numbers as shown. Connect all these 

pts. with a smooth curve. 

The templet for the branch is easily constructed using 

procedure which by this time is well known to the student. 

Draw the templet necessary for marking the pipe for 

making a ninety degree intersection of two pipes. 

Assignment 1 of Job 11 

Lay out a full size tee; cut and weld. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 

By Thomas W. Prankland 

Pages 87-89 
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Job 12 
r 

A previous lesson explained the method of drawing the 

templet for a concentric reducer. 

Another type of reducer has the centerline offset in such 

a ma.iner that the bottom, or one wall, of the two ends lies 

in the same plane. This is called an eccentric reducer. 

Figure 11 shows the development of the templet for such 

a reducer. 

Draw the elevation of the large end using the O.D. of the 

pipe. Extend the right wall of the pipe upward. Draw the left 

wall of the reduction section at 22^ degrees with the vertical. 

V'here this sloped line is the same horizontal distance from 

the right wall as the O.D. of the small section, draw a hori-

siontal line cutting both walls of the reducer. Novj draw in 

the small section of the reducer. The procedure to this pt. 

results in an outline of the reducer. 

Above the elevation, draw a horizontal centerline. Ex­

tend the centerline of the large end of the reducer upward to 

intersect the horizontal centerline. With this pt. of inter­

section as the center, and the radius equal to \ the O.D. of 

the large end of the reducer, draw a top view of the large 

end. Divide this circle into 16 equal parts and number as shown. 

Extend the centerline of the small end of the reducer upward 

to intersect the horizontal centerline. With this pt. as center, 

draw a circle with a diameter equal to the O.D. of the small end. 

Divide this circle into 16 equal parts and number as above. 
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In making a reducer such as this, it is advisable to have 

as few arms to cut and form as is practicable. For reducing 

small pipe, 8 arms are enough. Therefore, begin at pt. Tl-Bl 

and proceed counter clockwise connecting every alternate number 

on the upper circle with alternate numbers on the larger lower 

circle. For example, T3 connects with B3; T5 connects with B5; 

etc. This completes the top view of the reducer showing the 

arms by means of which the redaction is made. 

Drop each of the main pts. on the small circle to the top 

of the small section of the reducer and draw the vertical lines 

on the small end of the elevation. Number as shown. 

Drop each of the main pts. on the large circle to the top 

of the large reducer section and number as shown. 

Connect the pts. located in this manner with straight 

lines. Example; B3-T3 on the elevation, etc. 

To tne right of the elevation, draw a horizontal base line. 

Along this line, set off 16 small segments, each equal in length 

to one segment on the large circle in the plan view. Number all 

the pts. located as shown. 

The remaining procedure is quite complicated and can only 

be mastered through careful inspection of figure 11, and 

systematic study of the written description to follow. 

Erect a perpendicular line at Bl on the templet base line. 

Lay off distance Bl-Tl the same as Bl-Tl on the elevation. 

This is the only true distance which may be taken from the 

elevation. All other true distances are found by using Bl-Tl 
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as the height of a right triangle, and the horizontal distance 

taken from the top view as the base. The true length is equal 

to the hypotenuse of this triangle. For example, the true 

length of B3-T3 is found in the following manner. Measure the 

distance between pts. B3 and T3 in the top view. Set this off 

on the horizontal line in the triangulation figure to the left 

of the vertical line. Measure from this point to pt. 0 and 

this gives the true length of B3-T3. For convenience, all 

odd numbered points are placed to the left of the vertical 

centerline, and all even numbered points are placed to the 

right of the vertical centerline. 

With B3-T3 as a radius and B3 on the templet as the center, 

strike an arc above B3. With T1-T3 from the top view as the 

radius and Tl on the templet as the center, strike an arc cutting 

the first arc at T3. 

Extend Bl-Tl the distance A (from the elevation) to pt. Tl», 

With T3 as center and A as the radius, strike an arc above T3. 

With Tl* as center and T1-T3 as the radius, strike a second 

arc intersecting the first one at T3. Connect all pts. which 

have been located by heavy lines, thus outlining arm No. 1 at 

the left end of the templet. Arm No. 1 at the right end is 

identical to the one just explained except that it is reversed. 

In drawing Arm No. 2, find true distance B3-T4 on the 

triangle. With this distance as the radius, and B3 on the 

templet as the center, strike an arc above the base line. 

With the true distance B5-T4 as the radius, and B5 as the 
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center, strike a second arc intersecting the first one at T^ 

Connect B^ and TH v;:th a centerline. 

V/ith TH as the center and the distance T3-T^ (from the 

top view) as the radiu:-j rtri/.e arcs to the left and right 

of T^. 

V7ith B3 as the and 33-T3 (from triangle) as rhe 

th'̂  radius, strike an arc intrrs-'^t*. 

of T4 at pt. T3. With B5 as thr center, 

triangle) as th'^ ra^:::^; 

arc to the right of T^ at T5. 

Connect pts. T3 and T5. Sre^' 

and 

, -- «- ̂  

li-V rp cr f -f»-v-. 

V- --re- -^ i~- ~ V T ^ Y 

-^ndicular cenrerline 

from pt. of intersection of the centerline B^-T^ and line T3-T5. 

Along this centerline, set off distance A from line T3-T5. 

This locates pt r., ; l^'Cl^l i "̂  £ C.^ 

t tv/c at rts •Q 5 centers, strike arcs intersecting the fi: 

and T 5 ^ 

Connect all pts. ••/ith straight lines. This outlines arm 

No. 2 on the lell side oi the templet. No. 2 at the right side 

of the templet is identical except that it is reversed. 

Development of the other arms is accomplished by the use 

of the same procedure as described for Arm No. 2. 

Study and re-study this lesson; then develop the templet 

for a 3" X 2" eccentric reducer. The angle of greatest slope 

in the reducer is 22^ degrees. Have a short straight length 

at both ends of the reducer. 
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Assignment 1 of Job 12 

Lay out a concentric reducer five inches long; cut and v/eld. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 

By Thomas W. Frankland 

Pages 107-109 
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BLUEPRINT READING 

REVISION - is a change made on a drawing because of: 
1.) Customer's request 
2.) Error by draftsman 
3.) Error in design 

Revisions are stamped in red on the drawing with the date revised. 

CUTAWAY SECTION - View taken as if the item was cut in half at some 
location shown by arrows, j yThis designates a cross-

A A 
sectional or cutaway view. This would be termed Section "A-A". 

NOTES - Notes are written on drawings to simplify or explain or 
to point out certain procedures to.be followed during fabrication. 
An example might be a note to galvanize or paint some object, or 
a note to refer the reader to another drawing. 

ELEVATION - An elevation is a view from the side or front of an 
object or structure. 

PLAN - A plan is a view from the top (looking down) on the object. 

SECTION - A section might designate a cutaway or cross-sectional 
view of the object. Also it may be a view of one side or end, or 
one part of a structure or object. 

DETAIL - A detail is a closer or enlarged view of some particular 
part of an object or structure. A detail might clarify or explain 
the way something is built or the manner in which it is welded. 

SLOPE SYMBOL - A slope symbol as shown on a drawing gives the angle 
of inclination or the amount of lean of a jacket leg. An example 
would be this symbol on a jacket leg: 

This means that for every 8 feet down the pipe, the leg shifts 
1 foot to the right. 

FIELD INSTALLED - This designation means that the item is to be 
welded or fitted at the job sight where the structure is going to 
be erected. 
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BLUEPRINT READING 

A line is the distance between two points and has only one dimension, 
length. 

The end view of a line is a point and has position only. It has no 
dimensions. 

A straight line does not change its direction at any point and is 
the shortest distance between two points. 

A curve line changes its direction at every point. 

A broken line changes its direction at some, but not all points. 

Parallel lines never meet, regardless of how far they are extended. 

A horizontal line is parallel to the horizon. 

A vertical line makes an angle of 90 degrees (90^) with the horizon, 
or in other words, it extends straight up. 

An angle is the difference in direction between two straight lines 
which meet. 

The vertex of an angle is the point where the two lines meet. 

The sides of an angle are the lines which meet to form it. The 
lengths of the sides have no effect on the angle, because the 
difference in direction between them is not related to their lengths. 

Perpendicular lines are those which meet to form two 90° angles. 
The Babylonians believed that the heavens revolved around the earth 
and that the year contained 36O days, so they divided the circle 
(which represented the cycle of one year) into 36O parts, calling 
each part a degree and thus establishing our present-day system of 
circular measurement. If two lines meet in such a manner that they 
include 90 of these 36O degrees, they are perpendicular to each 
other. The angles thus formed are also called right angles. 

An acute angle is smaller than a right angle. That is, it contains 
fewer than 90 degrees. 

An obtuse angle is greater than a right angle. 
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Blueprint Reading 
SYMBOLS 

Square Bar Size-symbol-length i C^6'.^ 

Round Bar Size-symbol-length ; oi S^-6 

P l a t e SATnbcl -width tihickr.ess -1 e n s t h t X i X 9 

• ^ L e g , 

1^1 Equal Leg Angle S;v^nbcl-leg-leg-t^.i3k^ef3:i-length,_-'- ' '< x -̂ x 1 2 ' - 0 

Î Leg Unequal Leg Angle S:>'"inQol-iong-l9g'-shcrr,-leg-
th ickness - l eneuf i 

:. :: :'. ".2 - i X 9 ' - o 

Flange 
webp B u l b A n g l ' Synbc i -web - f l a n g e -\veigii :;-

l e n g t h 
1 - -

H X 7.3 X 8 ' 

£ Flange 
Channel Height -symbol -weighr- - l e n g t h 6 L 10 .5 X 1;5'4 

Flonge £FIan 

web 
Standard Beam Height-symbol-weight-length ^2 I 3 i . 3 X 1 0 ' - 2 

Flange 

web 
Wide Flange Shape Hei^bb-symbol-wei^ii l . - ier .gth :-o - 30'-6t 

^t S t r u c t u r a l Tee Sym'':cl-Height-we1.gi:b'length . ' i ^ V:̂  8 0 x 3 0 ' - 6 | 

t-Flar 

stem 

Flange 
Tee 

^ 

Zee 
Flange 
web 

Synibo l - f l ange- s t e r -v re igh t -
l e n g t h 

Symbol-web-flange-weight 
length 

-: 3 X 11 .5 X 
1 1 ' -5 

:: 5 X 3 i X 14 .0 X 
7^-11 

o Pipe 

* 

Head 
web R a i l 
Base 

Nominal diameter-name• 
Thickness 

Weight per yard-name 

;̂ 4 Qi .500 

30 lb. rail 
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c» IMATION 

I § 

AMERICAN WELOINO SOCIETY 

SUMMARY OF STANDARD W E L D I N G SYMBOLS 
IDENTIFICATION OF 4^,W>r SIDE AND OTMER 8 DE OF JOINT AND ARROM^StOE AND gryfAT-SIDE MEMBER OF JOINT 

JM)T 

IKI.MW airaMt 

• • • M r MM 

M « M or 
• H l d M triMOL 

I MaMki i rSai f 

mumtn**) MM? 

A S I C W E L D I N G S Y M B O L S 

- ^ 

wnM 

WTH M M t 

OTMCN SIM 

• c*o 

^sssL 

±3. 
r I L L t T 

T^^ 

y 

MT 
»MU 

C AWO « A » W C L 0 I W 8 t Y M » O L « 

»yoT 

4x 
JCZ-

•or 
UMO 

• 0 0 « « t 

"Tr~\ 
JL 

A 

^ 

• W O O V g 

/ ^ W 

-^.^ 

Mf 
• • r 

• cvti. 

1 ^ 
\JZ 

•1^ 
• • r 

TV 

- ^ 

^ 
• • T 

Tr> 
JZ> 

Mf-
js; 

WESISTANCC WetOlwa SYMtOLS 

MNMCCTION S ^ O T 

•or 

9wr 
KM* 

M T 

V 

S C A M 

•or 

•or 

•or 
uuo 

^ N O O f 

•or 
uKO 

•or 

•or 
uuo 

• \ 

LOCATION OF ELEMENTS OF A WELDING SYMIOL 
ri»<«H OMOk.— 
co«rou* t r a i o i 
•oor o*f«iM«, e<*rH 0* 'ituM* 
ttm n.\n • • • tier acio* 
•lie. ••!( 01 tracNtrM 
re* •liiiraacc •cioi 
•cfiacMct imc 

iMeiricarro*. Mocttt? 
o« orx^ «i>i*tacc 
ntiiwair «• ! • •tft«i«cc 
KNOT UMOI 
• « • « • c i a ••••ot 
e(r«it. »tttl»tx 

l.t»»*- O* a c i * 
*< fc» i t (« l t * • • c l * * f * 
« *K i»* )0 ' M l * * 

: 
i 

' • l l O K i S C a * * ! 
• t i * * u 'asv** «Tiw*i 
W i n n * e> 1*0 ' • • 
M*ilCtiOa aCi t t 

T Y P I C A L W E L D I N G S Y M B O L S 
•yaOfiO STiwot. WOICATIIIS S««O TIPK S*CIC wt,o 

— Of L> KiMm. 

O m t SCAD W t t O STMSOt. W O I M T I U S S W t T - U ^ SUSfACt 

Wtt mtXMr Of K N t l f l - ^ 0«lC»T»TI««. 10C«TI«M 
oantoa <imwt% • • k ^ i V J ^ ^ ^ •<» » i i »<»€««io«» 
•*(cir ic »ti»«r M M K a J ^ i ^ - ' ^ • ^ O T M ^ rH*» m i «*c 

O O U t C - r i > . t C T WtCWI lS StMSOC 

«it t u(»«ra *» L(«l -

wicwiurie*, MMcttf 
ORotaf* • trt i iacc. 

ITcNorM 
|k lOIHStlOM M 

r l X ' l * - — - J r a i r wfio 
' I > V iMr««u HI 

1 / ^ kwuMIf m 
" ^ g « « t MMf 

• • t u r c t 
' I I T I N M 
uMiivr 

•i*(crio« 
MMfNUOMO 

C W I W - W T H W i l T T g W T - r i L t e T t W t W W SrfMSOL 

«iil ataara a»i (« i -

- - $ ^ ^ ; 
i.(««'M or NK«fa(«t« 

M intruKt MTwca 
cat) O'lacaiacNik 

STACSCMCO I W T C W M I T T I W T - r H L g T WtLOINS SVMSOL 

«ilia(atrH ori.c«i> 

/ V 19 
• Li^tra m uKMacart 

irc«i*«tr«KC a r a t n 
^ a r i i a o f aKatMari. 

aiWLC'V 8S00VI MULOIIW SVMSOL 

tllCialVTH 0» CM 
oaituaa laoicMM oi»r 
or CHMfiRi^a tatML r r 
rwcuatts 9> HCMcai •oer oatMaa 

•aooKi aiMtc. 

SIWCLC-V OWOOVt WtLOIMS SYMSOLWOICATmS SOOT W W t T M T W 

jocrra O ; ^ C M W ( « M . ^ ^ ^ / S V 
[jooT r t ^ c r m n o a — - " ^ » 0 * ^ -nooi onw^a 

-••oovi aatLt 

O O U S L t - S E V I t CSOOVt w r t W N O SVMSOt 

eaiMio^Of 
msica'cs 
at ca ta 'C* 

atoorc *««l.' • 

If « i i ( o i f n o S l I X 
• rar«t M r r a I 1 / 
t*i«« c«^ • t »o N _ l r ~ ~ 
I «f IKMM«> J | X 

y^n tm foiata foa4»o 
'jttaat* Toac vNMrcaia 

-•oor onw^a 

wgLoiw avMson row COMSIWCO wgLOS 

^-r>'>i X 
» t U g WHOtWS t r W S O L 

titciw* Of aot( ar aoon—.^^ / 
X 

^^ 
MauNo aNaic 
Of COIMrtRCIWI 3- - ^ • S ' 

PitCM loiliaacc 
• i l i a i c a clat|ii>io> 

•tLOt 
n f f a o ' >aiiN6 la 
raCNt* 

' oaiiiioa iNOioto 
riuia« It coafLCrt 

SLOT WtLOIWC SYMBOL 

a f f ra Of rILLINO <• 
WCNIl 
oaistioa iK0ic4rc9 
raiiMOis coMfict i 

o*ic«r<tio«. i,o(*ria« 
«aa<Li Diafatioat 
O'MCa tHta o i f * « 0 ' 
fiiLiao M l iHOaa 
on ra t oanaiaa 

S^OT WELOIWC S r M t O L 

• l ie 101* Of aiLOl ~1 (5l-»— aui 
• l a «cccft«aif »«€»• . , . . V | ^ r-
tracaaTH la l a »«• t—» 25 N t r a •-• ( •" alio KAY • ( u»eo JK:' ~^—m'' 
iNsrcao J ^ | N > ^ U " 

•auaaia or a i i o t 

CNioiixacc 
• («%((a c ( « i i * l i V 
acacaiar* 

» S O J t C T I 0 W WCLOINS SVMSOL 

•>ic i im«cci f»avc 1 > 
••>c<a*t*ca(T» •« l a - ^ 
f i aa tLOi I - — • ^ 0 0 " V • •• 
01* 0* a i i D aaf at I / > 
WHO laaf f ta J ( 4 | » — — 

f.fr** irj>«t««<r 
• I ' a i l a c ta t ia t i ar 

• u a i f * o< M c a * 

SgAMWCLOINa SYMBOL 

l i r t ia iofaof • ! 
tna <cccf •«aic \oi 
tracacTM m La 
i.iai<a iN«a l a r 
utio Mftrcta ^""XXX/^ 

f L A S H O S u > S g T WCLOmC SYMBOL 

^taitfx o> x i a « oa 
• l a i w a t s 

oamioa • •<««t« riwt 
• f i B I • • t a o t a r f M i * 
*a*of * tii<a«tc •« 

•tO'Oa oa «< 
a i a t o a t a 
•CM ie<«>Mcr 

• f ' a i t a t r a t i a t i a> 
j c a c x a ' i 

/ - \<-l • OCKt • K t x a c c 
'u«i af v i ta 'o 
• o i r t x f f o u t * 

otiiaro 

Bwotmc. rowce. TMCWMIT. iwoticTiow «wo fLOw wtLOiwc 
( Y M l S i 

MoecH a i ' f a iac t 
•uar ac uMO to 
laOiCAIC f t o c o t 
OMiaio 

}-••>- ^ 

S U P P L E M E N T A R Y S Y M B O L S U S E D W I T H W E L D I N G S Y M B O L S 
WtLC-SLL'«—OUWD SYMBOL 

- p r - Q ^ 
ti.o-<ii.'<aouao araaoi. 

4i«oic>>e« ' « • ' a i i o o T c a o s 
<o«f i i ' ( i « •aoMto raf 40<ai 

n t L O WCLO SYMBOL 

/v 
^ ^ n i a 

^ ^ t o i a i e a 
<»ti.a i»Mni 

laicarca raai M i a n 
, DM aaat at a n a c t 
loraia r a a * raa' of 
(Mir iai caaaravctioa 

fLUSH-CONTOMK SVMSOL 
fiutHco«ioua «>aaM ~ 
MOiCAri > ra i l or a l io 
TO ai M*Of ri.utM anca 
utIo aitMOoT a r ia»n 
f iaaoi >aoicafi* a i io 
10 ai iiaoi nuiM airMOui 
5tfaiaactivi raiifMiac 

riaiiM itaaoi lu i tat 
I t s I 
laDicatii vifnoo or 
oataiaiaa t r icoi io 
cotiOM Out ao! 

- »r.a.fS oiaaii o> 

convex-COWTOUB SYMBOL 

coavla coa'Oua traaoO 
iaoicaict o c i o* a n a l ~ 
>t ai »i«.>NCo '0 N -
co«»i» (Oaiova J ^ N 

y '•• ' iK«>aaoi<i/wai 
tro> 
aoica'et «i *<i<>o or 
aa<a»<*» «ri ' i ( i (a 
rcaiowa ai/f t a j 
otiaci or '•alia 

•ullstin 120 tM-3-51 

®uco 

l I l tM ht U.S.A. 

......,^^.-.^.w.-.i-.../.-.--.....:...u..,,.,..^....*,^<...^.v^Mi.^...^.<.w./.<«.'^^nal«Va< 
••|iiiMiriini>iiflirfini.rn.,ir -^^'^^<^<- ..r^...^....r^^m.MmmHiMtmmxtm^nmtmm& 
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Bluepr in t Reading 

SYMBOLS AND A5BRLVIAT10N3 

^ RPIC^ OR 3TONC 

EARTH 

TILE. WALL 

CONCPfETE 

3€ 

[ 
9 OPEN END OF A PIPE 

<f> ROUND BAR 

/^ SQUARE BAR 

i CENTER LINE 

d CHANNEL IRONS 

l» ANGLE IRONS 

ft PALATE 

AfK MARK 

O.C ON CENTER 

C*r^ CENTERS 

' ' OUTSIDE DIAMETER 

/.a INSIDE DIAMETER 

}///•.• • CA^T IRON 

\{/yi/,/»,A STEEL 

î >̂  :̂ - ' ̂  BABQIT OR ALUMINUM 

E 
'^^^^.^.'.^ COPPER, OR BRASS 

] WELDED JOINT ^m¥*m**i**Hn 

POUND, SOLID 

POUND, HOLLOW 

RECTANGULAR 

WOOD 

R^d' REDUCER 

Lj LONG 

3TD. STANDARD 

SH SECOND HAND 

Ga. GAGE 

OR. COLD ROLLED 

e^3 BACH JO BACH 

PEQ'D REQUIRED 

Wl WROUGHT IRON 

Gl GALVANIZED IRON 

Bz BRONZE 

e AT 

FIGURE 12 
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Blueprint Reading 

O 
D 

K> 

ha 
® 
© 

<t). 

@ 

63) 

® 
CZ3 

Boa 

B 

eiLECTfPfCAL 

Cai/NG OUTLCT 

CCiLING £XTENS/ON Oi/nCT 

PULL 3WtTCH 

l^ALL LIGHT 

SMSLt, coNveNtcMce ouner 

DOU8LS cowsAf/^fC£Oi/rLer 

JUNCTION BOX 

^PCCML PUQPOSC OUTLCT 

^X/T LIGHT 

rLOOP OUTLET 

LOCAL ^SWITCH'SINGLE POL£ 

LOC^L S^lTC^'OOUBiePaif 

LOCAL ^StVITCH 3 WAT 

AiOTOP 

MOTOR CONTPOLLCP 

//IICANO£^£UT lAAfP nOODltSf^ 

'AfEPam" vjiPOPowpnoooucur 

safi/KCJfrAnoNPoup /MAHC i/avr 

UGHTtNG PAN^L 

POiVI^P PAN£L 

T£L£PHON£ CABINET 

Pi/U BOX 

3PSC/AL CABtNET 

AflCTCP 

TPAMSFVPMeP 

PUSH BUTTO/^ 

7£l£P//OIV£ 

HOPU OUTL€T 

nP£ ALAPAf 

- 2 COf^DUCTOPS A^ CO^M/TT 

3 COA/DUCTOPS i/S/CONDU/T 

SYMBOLS 

— OPCuirco/ia:ALEDMriooP43oi'£: 

— o p c a / r PUA/ exPossD 

— aixc//r wPOKffou/vD op(/AfO£ff nooe 

•̂ — aisco^A/£cr SWITCH 

oisca^Ai£cr swrrcH ra3£0 

D/SCO/^A/£CT//VG F03£ 

O/L ruse CUTOUT 

L/GHTCN/A/G APPSrSTSP 

GTAT/C COA/D£ArsS/? 

/MGA/£T/c coA/ry^crop 

CCAfPSA/SATO/^ 

O/L C//?CC//T S/PCAX'SP 

A/P C/PCU/r SPSA/CS/? 

>5YA/C//POA/OUS AfOTOP 

WOUA/O P070P /A/OlKT/O^AfOnk? 

) 

O 
® 
- | - COA/A/JTCT/OA/ 

4- CPOSS 
i QPOUA/D 

@ iA/^TPC/MSA/T 

A AAfAf£T£P 

ASw AMA/f£T£P SWITCH 

V V0LTA4£:T£P 

KJW VOLTA^CTCP SVi/iTCH 

^'Phtf \AOLTMET/£P PLUG 

W yVATTAf^TCP 

Wh WATTHOUP M£TCP 

pr poweprjicrop IA/OIC^TOP 

f rpsQU£A/cy /A/O/CATOP 

^ ^YHCHPOSCOPE: 

OMMf GPAPMCOP P£COPOfAKS AfCTm 

J P£LAY 

FtGUQE t2/l 
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Blueprint Reading 

STANDARD PIPING SYMBOLS 
StNGLd-LINL 0OUBL€^UN£. 

^C/^€W£D fLANGEO ^Cfi£WCO FLANCeO 
* 

UNION 

CLBOW 

STPCCT CLBOW 

TEC 

REDUCCR 

GDCCNTRfC REDUCER 

REDUCING ELBOW 

LATER L 

R/SE OR DROP iN LINC 

COAfN. TO hM/NS'fPOM TOP 

-rROM SIDE 

'FROM BOTTOM 

EXf*iNSIQN JOINTS 

ANCHOR 

GATE VALVE 

GLQBE VALVE 

CHECH VAIVE 

/WGLE MLVE 

DIAPHRAGM MLVC 

LCVER V^LVC 

ANr VALVE (USE NOrC) 

COCKS 

THERMOMETER VI/ELL 

THERMO COUPLE WELL 

GAUGE 

STEAM SEPARATOR 

^ 

k +H 

^ 

40I-
•€3-

-nj+-

Hh = ® t 
V~ %^ %^ 

-—IN— 

% 

^ 

^ 

^^ 4 
-HKH- # f 

IR— 4 ^ = $ - H 5 = -

— » o | f — 

—iw— 
X 

^^^^i# 

— | l > l < l — ^ ^ • = i > i * 

—|S|— =:A=: 
J— —iĵ — =^*^== 

- ^ ^ 

^ H l ^ 

^ i > ^ = 
^ 1 ^ ^ 

.ZH' ir**? 

.TCi irc. 
^ ^ 

HN;*- fif^^R 
riGURC 13 

ir f ^ 
1 0 1 
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Blueprint Reading 
STRUCTURAL STEEL DRAWINGS 

The importance of steel to industry cannot be over-stated. 
Structural steel is the very backbone of industrial enterprise. 
Structural steel sections make up the thousands of miles of steel 
rails over which thousands of tank cars of oil are transported each 
day. Structural steel sections go to make up the bridges over the 
rivers. Structural steel made possible the $35,000,000 Golden Gate 
Bridge at San Francisco, California, and so we find structural steel 
used in the derricks of the production department, in the towers and 
buildings of the refinery; in the pump stations of the pipe line 
company; and in every phase of the petroleum industry. 

1. Symbols and Conventions: 

Most of the symbols and conventions used in stru<̂ -tural steel 
drawings are found in Fig. 12. These will be found +-o be very closely 
related to the things which they represent. A study of the symbols 
in the figure will show that a structural steel plate is indicated 
by a "P" with an "L" drawn through it. The I-beam is so-called be­
cause its section resembles an "I". The symbol for angle iron re­
sembles the capital "L", and this is used because it forms an angle 
between two lines. The other symbols will be seen to be connected 
likewise with the structural members which they represent. 

2. Abbreviations and Notes: 

Many notes are required in order to explain fully the meaning 
of structural steel drawings. Due to the fact that drawings must be 
made to small scale in order to get everything on a small sheet of 
paper, the structural sections are very small and there must be a 
note by every structural member to give its full description. Notes 
are used also to indicate the method of assembly, that is to say, 
that all members should be welded in the field or that all shop work 
is to be riveted, and field work to be bolted, or whatever method of 
assembly that is specified by the engineering department. The work­
man must read all notes or writing on every blueprint because these 
are as much a part of the drawing as are the lines. 

3. Structural Steel Sections: 

The most common structural steel section is the angle iron. 
This is used for frame work and all light structural steel parts where 
a solid frame work is required but no great load is to be carried. 
The angle iron is always dimensioned in one particular way. The 
dimensions are always in the following ore sr: the width of the wider 
flange by the width of the narrower f .ange by the thickness and the 
length. In many cases angle irons are used where the two flanges are 
the same so the proper method of dimensioning would be a 6" x 4" x J" 

/. , 4' - 11" long. The channel iron is used for carrying greater 
loads than the angle iron, and where an I-beam is not required, channel 
irons may be used. The I-beam is used for load carrying purposes. 
The "H" section is used for coliimns, it being so constructed as to 
resist bending in either direction. Channel irons, I-beams, and "H" 
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Blueprint Reading 

sections are dimensioned by giving the depth of the beam, that is, 
the distance over the flanges, and J;he weight of the beam per running 
foot. A channel iron would then be dimensioned by giving the measure­
ment of the flanges, such as 10", and the weight per running, such as 
1^. The strength of these sections depends upon the thickness of the 
flanges and web, and giving the weight per foot is the method of 
indicating the thickness of the parts. 
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Blueprint Reading 

VALVES 

A. Basic Pacts on Valves 

Valves are used to start, stop and regulate fluid flow within 
a pipe line. The common valve consists of the following com­
ponents: 

1. A body to house the valve and gives a means of connecting 
it to the pipe. 

2. A valve seat. 
3« A valve or disc. 
4. A valve stem and a means of operating the stem, usually a 

hand wheel. 
5. A top. 
6. A packing to prevent leakage around the stem as it emerges 

from the top. 

Valves are sized by the nominal inside diameter of the pipe 
to which they are connected, i.e. 4" valve for 4" nominal 
pipe (4§" O.D. pipe). Valves are furnished for either screwed, 
flanged or welding connections. 

Types of material used in valves: 
1. Brass 
2. Cast Iron 
3. Cast Steel 
4. Forged Steel 
5. Alloy Steel 
6. Malleable Iron 

^- Valve Identification 

In addition to the manufacturer's brand and size mark, a basic 
service rating appears on most valves. Pressure and tempera­
ture ratings are expressed in terms of steam, unless otherwise 
indicated. 

1. Steam Ratings; (iron & Brass Valves) 
Steam ratings are used as a basis for determining the suit­
ability of a material for a given application. For lower 
temperatures the safe working pressure of a material is 
usually greater than the steam rating. 

2. Cold Ratings: (iron & Brass Valves) 
Most valves have two service ratings. In addition to the 
steam rating, explained above, cold service ratings are 
usually designated by the mark WOG, which stands for 
cold water, oil or gas, non-shock. Examples — 
2" - 125#S - 20(^W0G 
3" - 250#S - 50(^W0G 

CONT... 
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Blueprint Reading 

3. Ratings ~ Steel Valves: 
Cast and forged steel valves bear a mark such as 150, 300, 
600, etc. These figures denote the maximum pressure at a 
certain maximum temperature for which an item is suited. 
A certain 600 pound steel valve, for example, may be 
suited for 600 pound pressure at temperatures up to 900°F. 
But, if the temperature exceeds that point up t-o l,000Op., 
let's say, the valve is not recommended for pressure over 
380 pounds. Other factors affecting the pressure for 
which the valve is suited are: 

1. shock. 
2. vibration. 
3. line stresses. 

Steel valves are intended to be used with steel flanges. 
A flanged 600# valve has flanges that make up with 600# 
ASA companion flanges. 

I'yPES OF VALVES 

A. Gate Valves 

This type is the most widely used in industrial piping. It 
gets its name from the gate-like disc that operates at a 
right angle or perpendicular to the path of flow through the 
valve. Gate valves function by raising or lowering the disc 
into the stream of flow. Most gate valves have a wedged disc 
V7ith matching tapered seats. As a general rule, gate valves 
should be used only as stop valves, i.e. to turn off the flow, 
as opposed to regulatory or throttling the flow, since the 
flow meets the disc head on. Flow moves through the valve in 
a straight line with practically no resistance to flow when 
the disc is fully raised or open. A 6" gate valve fully closed 
having a gate or disc area of 28 square inches and holding a 
pressure of 300 pounds per square inch, subjects the disc to 
a total load of over 4 tons on one side, if there is only 
atmospheric pressure on the other. 

Force equals Pressure x Area 
F equals 300 psi x 24 in.2 equals 8400# or 4.2 tons 

Wiile seated tight, there is no wear or undue strain on the 
disc or the seats. But each time the valve is cracked open 
there is a threat of erosion of the seating surfaces by the 
high velocity of fluid flow. Repeated movement of the disc 
near the point of closure under high velocity flow may 
create a drag on the seating surfaces and cause galling or 
scoring on the downstream side. A slightly opened disc can 
cause turbulent flow with vibration and chattering of the disc. 

CONT... 
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Blueprint Reading 

Types of Discs used in gate valves: 
1. Solid Wedge Disc 
2. Double Disc 
3. Flexible Wedge Disc 
4. Split Wedge Disc 

B. Globe Valves; 

The globe valve gets its name from the globular shape of its 
body. Unlike the perpendicular seating in gate valves, globe 
valve seating is parallel to the line of flow. The fluid 
undergoes a change in direction as it flows through the globe. 
All contact between the seat and the disc ends when the flow 
begins. 

Globe valves are recommended for use in throttling or regula­
tory fluid flow. There is a directly proportional relation of 
the size of the seat opening ^-^ the number of turns of the 
handwheel. An operator can gauge the rate of flow by the 
number of turns of the wheel. Shorter disc travel, with fewer 
turns required to operate globe valves, saves considerable 
time and work. It also saves wear on the valve parts. The 
disc and seat in most globe valves can be conveniently re­
paired or renewed often without removing the valve body from 
the line. Some of the disadvantages of globe valves are: 

1. They do not allow a line to drain completely. 
2. They offer more fUctional resistance than gate. 

On lines where continuous flow is desired, it is safer to have 
the pressure below the disc. For example, a disc may become 
separated from its stem and automatically shut off flow if 
the pressure is above the disc. 

In general, however, unless pressure under the disc is defi­
nitely required, a globe or angle valve will give more satis­
factory service when installed with pressure above the disc. 

C. Check Valves 

Check valves are designed to permit the flow of fluids in one 
direction only. Fluid flow keeps these valves open and 
gravity or a reversed flow closes them automatically, there­
by preventing backflow along the line. 

There are two (2) basic types of check valves. 

1. Swing Check 
A swing check valve consists of a disc on the inside 
which is hinged at the top and seats against a machined 
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seat inside the valve in a tilted position. Fluid flow 
is approximately in a straight line, comparable to flow 
through a gate valve. The disc swings freely in an arc 
from a fully closed position to an open position provid­
ing an unobstructed flow. The valve is kept open by flow, 
with the size of the opening varying with the volume of 
flow. Gravity and a reversal of flow, seat the disc 
thereby preventing backflow. Generally used in combina­
tion with gate valves. Swing checks can be used in a 
horizontal or vertical line, but will not function properly 
unless installec v/ith pressure under the disc. 

2. lift Check Valv^ 
Constructed very much like a globe valve. Plow through a 
lift check valve is sim̂ ilar to the flow through the globe 
valve in that the flov̂  follows a turning course. Lift 
checks will operate in horizontal lines only. Line pressure 
lifts the disc from the seat as fluid flows through the 
valve. The disc is equipped with a guide which allows it 
to move vertically. The disc is automatically seated by 
backflow, or by gravity when there is no flow and is free 
to rise and fall depending on the pressure under it. They 
are generally used in combination with globe valves. 

D. Angle Valve 

These valves have the same operating characteristics as globe 
valves. They are used when making a 90° turn in a line. It 
reduces the number of joints and saves make-up time. 

E. Plug Valves 

Plug valves operate by turning of a plug by means of a wrench 
or handle. There are two general types of plug valves which 
are lubricated and non-lubricated. 

1. Lubricated Plug Valves 
These are used in application where the possible coutamina­
tion of the fluid flowing through the line is of no impor­
tance. They have either a tapered or cylindrical plug. A 
circulation of lubricant, under pressure as the valve is 
opened or closed, is maintained through sealing grooves 
machined on the surface of the plug. The function of 
pressure lubrication is to keep the plug in a freely work­
ing condition, to seal against leakage, and to protect 
the adjoining surfaces from wear and corrosion. Lubricant 
under pressure is presided and maintained by turning of 
the lubricant screw. 

This valve makes use of a principle known as Pascal's Law 
whereby the pressure exerted by the lubricant screw on the 
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lubricant is transmitted through the grooves and the 
resultant force multiplied depending on the area upon 
which the lubricant acts. 

a. Proper lubrication - The use of the proper lubricant 
is most important since, in operation, the valve 
structure and the lubricant or sealing film are an 
integral unit, each component dependent on the other 
for effective performance. 

For efficient hydraulic action and lubrication, the lubri­
cant system must be kept completely full of the proper 
type of lubricant. The type of lubricant used is depen­
dent on several considerations. 

2. 

1. The material flowing in the line. 
2. The temperature of the material. 

A lubricant that is recommended for, let»s say, water 
between 50° F. and 175° is not suitable for water below 
50° F. or above 175° F. Nor is it suitable for, say, 
oil at 100° F. Each application has to be considered on 
its own merits and the proper lubricant determined from 
the service conditions of the valve. 

New valves normally come with an "assembly" lubricant in 
the valve. This lubricant should be replaced with the 
proper lubricant as its only purpose was for use when 
testing the valve at the factory. 

Non-Lubricated Plug Yalves 
These are used where contamination of the product, as 
foods or certain chemicals, must be avoided. It consists 
of a plug cock equipped with a mechanical device that 
lifts the plug from the body seats, turns it the required 
90 degrees and reseats the plug tight in the body seats 
in a single operation. No lubrication is required to 
seal the valve. The valve is sealed against pressure by 
a packing gland. 
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FLANGES 

Used for the Joining of pipe and also for connecting pipe to 
valves and equipment. Flanged Joints are made up by bolting the 
two flanges together with a gasket between their machined faces 
to assure a tight seal. 

A. Types of Flanges 

B. 

1. 
2. 

5. 
6. 
7. 

Weld Neck 
Slip On 
Lap Joint 
Screwed 
Socket Welding 
Blind 
Reducing 

Pressure Ratings 

2. 

A.S.A, (American Standards Association) 
a, 150# 
b . 3 0 # 
c. mc# 
d. 60(^ 
e . 90(^ 
f. 1500? 
g. 2500# 
A.P.I . (American Petroleum I n s t i t u t e ) 
a. 2000# 
b. 300C# 
c. 500(^ 
d. 10,00C^ 

The above ratings do not apply to cast iron flanges and 
do not indicate the actual allowable working pressure but 
only the Primary Pressure Rating based upon the relation 
between temperature and pressure of the fluid in the line. 

3. Cast Iron Flanges 
a. Class 125 (12^ Steam) 
b. Class 250 (250# Steam) 

C. Types of Facings 

1. Raised face 
2. Plat face 
3. Ring Joint 
4. Hale & Female 
5. Tongue & Groove 

Flanges come from the factory with a machine tool finish on 
the facing. This facing should be protected prior to use of 
the flange with a coat of grease and a cover plate. Dirt or 
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sand, if allowed to come into contact with the face, may 
score or damage the machined finish. A coating of grease on 
the facing will prevent the formation of rust. All grease, 
dirt, sand, etc. should be removed by a thorough cleaning of 
the flange with a solvent prior to use of the flange. 

Cleanliness of the flanged joint cannot be overemphasized. A 
pressure-tight connection is dependent upon a true seal be­
tween the machined faces of the flanges and a gasket between 
them. Any foreign material on the facing such as dirt or 
sand will prevent the joint from being made pressure tight. 
^he fact that the Joint is not pressure tight will not usually 
be discovered until pressure is applied to the Joint in a 
hydrostatic test. 

Flange facings should be alike. Do not attempt to get a 
tight flanged Joint with flange faces which are not alike. 
Steel valves and fittings are normally manufactured with 
raised flange faces. Cast iron valves and flanged connec­
tions in equipment such as pumps have cast iron flanges with 
flat faces. Although the drilling templets of Class 125 case 
iron and 150# ASA steel are alike and Class 250 cast iron and 
300# ASA steel are alike, cast iron flange should not be made 
up to steel flanges unless the raised face on the steel flange 
is removed and a full face gasket used. Unless this is done 
there is a very good chance of breaking the relatively brittle 
cast iron flange when the Joint is made. 

D. Identification 

Flanges are stamped with the necessary information for 
easy identification and in compliance with code require­
ments as follows: 

1. Nominal size 
2. Primary Pressure Rating 
3. Material Designator 
4. Schedule number or bore of matching pipe 

i 
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FLANGE STUDS 

The number, size and length of flange studs are not arbitrarily 
selected as a result of what is handy or in stock. One particular 
size, quantity and length is specified by the American Standard 
Association (A.S.A) for each different flange size, type and 
rating. These sizes have been recommended by A.S.A. as those 
required to safely withstand the pressure for which the flange is 
intended. The recommended sizes are published in handbooks, 
catalogues, etc. 

For example, a 2" - 150# A.S.A. Raised Face Weld Neck Flange 
requires 4 - 5/8" diameter x 3" studs. As a result all 2" - 150# 
Raised Face Weld Neck Flanges come with 4 - 3/4" diameter holes 
regardless of what company manufactures them. When any two of the 
above mentioned flanges are bolted together with the 3" length 
studs and two nuts, there is ample stud thread length engaged with 
each nut to safely withstand the working pressure of the flanges. 
This usually consists of a full nut with 1/4" of stud length 
extending past the nut on each end. If a shorter or smaller 
diameter stud is used, the studs could possibly fail while the 
flanges are in service. A longer stud should not be used due to 
the increased cost. 

Ill 
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GASKETS 

The kind of gasket used makes a big difference in flanged joints. 
What is good for one service may not last in another. Gaskets 
are made in various materials. 

1. Rubber 
2. Asbestos compositions 
3. Metal 

For low pressure and cold services rubber gaskets are generally 
used. For cold service at higher pressures and hot services up 
to about 750° F., asbestos composition are frequently used. Metal­
lic gaskets are used for intermediate and high temperatures and 
pressures. 

A. Plat Ring Gaskets 

These cover the face of the flange to the inside of the 
bolt holes. The inside diameter of the gasket equals 
outside diameter of pipe. Their thicknesses range from 
1/64" to 1/8". Their width ranges from 1/4" upwards. 
Narrow gaskets are preferable since they require lower 
bolt loads for joint tightness^ but they must not be too 
narrow or the bolt load will crush them. Usually made 
of rubber, asbestos composition, or metal. Used when 
making up steel to steel flanges and cast iron to cast 
iron flanges. 

B. Flat Full Face Gaskets 

These cover the face and the outside edge of the flange. 
The inside diameter equals the outside diameter of the 
pipe. The stud-bolts are inserted through punched holes 
in the gasket. Usually made of rubber or asbestos compo­
sition. These are used when making up cast iron to cast 
iron flanges or east iron to steel flanges. 

Both the flat ring and the flat full face gaskets are 
specified by thickness for the size and rating of the 
flange on which they are to be used. For example: 

1. 1/16" flat ring gasket for 3" - 150# R.F. flanges 
(3 1/2" inside diameter x 5 3/8" O.D.) 

2. l/l6" full face gasket for 2" - 125# cast iron flange 
(2 3/8" inside diameter x 6" outside diameter.) 

C. Ring Joint Gasket 

Usually made of soft carbon steel or alloy steel. They 
are available in oval and octagonal cross section. Ring 
joint gaskets fit into the machined grooves in the match­
ing flange faces, and form a pressure tight seal when the 
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flange bolts are tightened. Ring gaskets are specified 
by number. For example. Ring Joint Gasket #R23 Is used 
with 2" - 600# Ring Joint flanges. These gaskets should 
be thoroughly cleaned with a solvent prior to their use. 

D. Male & Female Gaskets 

These gaskets are the same as the flat ring gasket except 
that the outside diameter of the gasket extends to the 
outer edge of the large male face of the male flange. 
Usual thickness - 1/16". 

E. Tongue & Groove Gaskets 

These gaskets cover the bottom of the recess In the 
"Groove" flanges. Usual thickness - I/I6". 

PIPE SCHEDULE NUMBERS 

In 1939, the commonly used pipe terms "Standard," Extra 
Strong," and "Double Extra Strong" were made obsolete and, instead, 
pipe wall thicknesses were to be designated by Schedule Numbers. 

The Schedule Numbers are an approximation of the value of the 
expression: 

Schedule Number - 100 P/S 

When P = internal pressure in pounds per square 
inch, gage. 

S = allowable fibre stress in pounds per 
square inch 

Thus it will be seen that the Schedule Numbers represent a 
rational relationship between wall thickness and pipe diameter 
this relationship determining into which Schedule Number the pipe 
falls. 

Application of this formula places "Standard Pipe Thickness" 
pipe in Schedule Number ^0 in sizes 10 inch and smaller. "Extra 
Strong Pipe Thickness" becomes Schedule Number 80 in sizes 8 inches 
and smaller. The formula is not applied to sizes smaller than one 
inch. Therefore, dimensions and weights which have been traditional 
in commercial lists for "Standard Weight" and "Extra Strong" have 
been retained in pipe sizes 1/8 inch through 3/^ inch. 
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Career Development Unit—Personal Development and Human Relations. 
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^TEACHING GUIDES, HIGH SCHOOLS, TRANSPARENCIES, ^DISTRIBUTIVE 
EDUCATION, *HYGIENE, *PERSONALITY, WORK ATTITUDES, ^INDIVIDUAL 
DEVELOPMENT, 

The purpose of this guide is to help teachers develop in high school 
distributive education students the personal characteristics, social 
skills, work habits, and attitudes essential to Job success and 
advancement. It was developed by the Instructional Materials 
Laboratory at state level for use by certified distributive 
education teachers. Content areas are (1) importance of appropriate 
dress and grooming, (2) importance of good health habits, (3) 
appropriate etiquette for distributive employment, (4) practicing 
good ethics on the Job, and (5) development of good work habits, 
attitudes, and relations with others. Information for student use, 
a bibliography, and 24 transparencies are included. (MM) 



DE 63 

CAREER DEVELOPMENT 

UNIT:. PERSONAL DEVELOPMENT AND HUMAN RELATIONS. 

Major Teaching Objective 

To develop the personal characteristics, social skills, work habits, and atti­
tudes essential to job success and advancement 

UJ 

Suggested Learnings (Competencies) To Be Developed 

1. Ivi understand that appropriate grooming and dress are very important in 
the field of distribution 

2. To understand the importance of practicing good health habits in the 
world of work 

3. To exercise the etiquette appropriate for distributive employment 

4. To understand the importance of practicing good ethics on the job 

5. To develop work habits and attitudes that make work and relations with 
others easier 

U.S. DfPARIHENI Of HEAIIH. EDUCATION & WELFARE 
OFFICE OF EDUCAIIOH 

THIS DOCUMEHI HAS BEEN REPRODUCED EXACIIY AS RECEIVED FROM THE 
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POSITION OR P o l i c y . 
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980 Kinnear Road 
Columbus, Ohio ^3212 

FROM: (Person) Gilbert E. Chancev (Agency) TTigf-rnrf-formal Mflf-o-.-faio TnT.̂ vaf-.̂ .>y 
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DATE: July 28. 1967 ^ 
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and Office Education and Gilbert E. Chancey, Specialist, Distributive Education, 
Personal Development and Human Relations, March^ 1967^ T̂ ŝ̂ r̂ p̂̂ ^̂ nfl̂  
Materials Laboratory. 

Supplementary Information on Instructional Material 

Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
iijhen information is included in the publication. See reverse side for further 
instructions, 

(1) Source of Available Copies: 
Agency Ins^mct^-nnal -Materials l^hnYHtnTy^ T)iv. of Vnr. T!Hnr ^ rollpgo nf FHIIP . 
Address University of Kentucky, Lexington; Kentucky 40506. 
Limitation on Available Copies Price/Unit 
Not available to teachers outsiae or jŝy. ftne (quantity prices) 
or two copies will be supplied to the professional staff in Voc. Ec*uc, that is 

(2) Means Used to Develop Material: responsible for teaching materials in each state, 

Development Group Mrs. Mavis C. Sparks and Gilbert E. Chancey 
Level of Group ' state 
Method of Design, Testing, and Trial Developed for Distributive Education 
Programs in Kentucky,by Instructional Materials Laboratory. 

(3) Utilisation of Material: 
Appropriate School Setting High School »«...^.«.«__—.-..^-^ 
Type of Program Distributive Education first or" second year. 
Occupational Focus Distributive Occupations 
Geographic Adaptability None 
Uses of Material Guides' for developing lesson plans for teachers use only. 
Users of Material Distributive Education Teachers. 

{h) Requirements for Using Material: 
Teacher Competency Certified distributive education teacher 
Student Selection Criteria yj^^f. ^^ ̂ ^^^^^ ̂ ^^^ . ̂ .-cf-v.-i.n̂-f.ro oriur̂ .f-n̂ ^ 

Time Allotment 

Supplemental Media — 

DesirabS ZIl3 ^^^^""^ ̂ '̂'̂ ^ 

Describe Reference materials as contained with unit and as listed within 
unit required to prepare lesson plans'. 

Source (agency) 
(addressj 
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CAREER DEVELOPMENT 

UNIT: PERSONAL DEVELOPMENT AND HUMAN RELATIONS 

DE 63 (3/67) 

Suggested Teaching Time 

Time or class periods for teaching 

Group teaching in classroom, at school 
Group teaching outside classroom 
Field trips (away from school) 

Time devoted to individual projects and training 

In classroom, at school 
Total o o o o o o 

Month(s) to be taught 

Place of the Unit in the Course of Study 

Since personal traits account for about 90 percent of job success, this unit 
should be taught before emplo3niient is secured with the entire class 
participatingc The knowledge and understandings acquired should be inte­
gral sd with other classwork and should be practiced throughout the year. 

The amount of time required for this unit will depend upon the students' 
need for this training. Factors of appearance and personality in which 
the students (the majority) are weakest should be given major consideration. 
Some students may require additional individualized training. 

Attention should be given to improving the students' appearance and person­
ality over a long period. This training should not be just a short one-time 
teaching function. 

Suggestions for Introducing the Unit 

"To be successful, you should look successful" is an old saying. Generally 
one can identify successful business people by the way they dress and act. 
Successful people know that it pays to be well dressed and they pay a 
great deal of attention to ensuring that their dress and actions are appropri­
ate, A good position demands a good appearance. To secure a good position, 
your appearance should fit what is expected in a successful business. Often, 
employees fail to be considered for promotion because they do not exhibit 
the appearance desired in the organization. 

There are many factors which affect appearance. Each of these factors can 
be enhancing or detracting to the impression that your appearance makes 
upon others. Often people are not aware of the factors that create 
unfavorable impressions. Each student should analyze his or her appearance 
to ensure that posture and bodily movements, facial expressions, physique, 
health, grooming, dress and mannerisms are positive rather negative factors. 
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Deciding What Is to be Taught 

Since the area of personal development crosses all vocational and general 
studies areas, its study in distributive education classes should be 
devoted specifically to areas applicable to the distributive situations. 
Students having special problems may be referred to the home economics, speech, 
physical education or health teacher for further training. In some cases they 
may need to be referred to a specialist. 

Competencies and learnings to be developed should be determined. The 
students may be well oriented in health and grooming, for example, but 
have little knowledge of work habits desirable in distributive situations. 
Knowledge of socio-economic backgrojnd, content in other courses studied, 
subjective evaluations of the personal appearance of the individuals in 
the class, along with student checklists will be helpful in deciding what 
to teach. Arrangements should be made to provide appropriate instruction 
both for males and for females. Class activities should be planned so that 
both sexes are not embarrassed at being in the class, made to feel left out, 
or made to think that this is an area important only to one sex. 

Introducing the Unit to the Class 

Some approaches which may be used in beginning the unit with the class are: 

a. Show and discuss the transparency "Will You Be A Success?" (DE 63 
TMl) 

b. State attention-getting facts sach as those below to emphasize the 
importance of a desirable appearance and personality: 

— Experience and opinion surveys show that employers want workers 
who are sociably acceptable. 

— Analysis of factors relating to job success reveals that 90 per­
cent of dismissals are due to poor personal traits rather than 
lack of skills. 

— A United States Government survey showed that girls with charm 
training make $50-$100 more per month than those with comparable 
training v/ithout the charm course« 

c. Define personality and manners (everyday and dictionary). It is 
easier to recognize an unattractive personality than it is to define 
the specific items that makes acceptable personality. Constantine 
Panunzio in her Student's Dictionary of Sociological Terms gives this 
definition: 

"The totality of qualities and characteristics of a given person, 
ordinarily attributed to original nature, expressing themselves 
in modes of carriage, language, manners, clothes, ways of speaking, 
interest, attitudes, and other reactions to the social milien." 
(See transparency master DE 63 TM5) 

Discuss appropriate quotations such as; 



ggss Kmmi^immsmimmsgmammmiffifmn^ l ippsi^iiia^sip* 

- 3 - DE 63 (3/67) 

-- "A false sense of humility is just as phony as a false sense 
of superiority." — anonymous (See transparency master DE 63 TM2) 

— "A genuine person has the same qualities at home and in his 
social life as he has on the job." — anonymous (See transparency 
master DE 63 Tbl3) 

-- "Unless a garment fits well and is worn with grace, it cannot 
be made 'smart' by quality or cut." — anonymous (See transparency 
master DE 63 TM4) 

e. Have displays illustrating the \irtiole picture of personal development. 

— Manners are the "frosting" on your cake. 
— On what are we judged? (Show picture of a judge) 

(1) What we think 
(2) What we say (Show illustrations of these) 
(3) What we do 

— "U" are Unique I (List and illustrate various personality traits) 
— Formula for personality: 

(1) Do more than exist 
(2) Do more than look 
(3) Do more than read 
(4) Do more than hear 
(5) Do more than listen 
(6) Do more than think 
(7) Do more than talk 
(8) Do more than desire 

Live 
Observe 
Absorb 
Listen 
Understand 
Ponder 
Say something 
Da something about it! 

To change one's personality and manners, one must adapt himself or 
herself to the acceptable modes of the society in which one exists. 
Harry H. Hepner is his Psychology Applied to Life and Work states: 

"Adaptability is far more than knowledge. It is a mental habit 
that can be acquired by anyone who really seeks it. Adaptability 
is the habit of finding and using opportunities in the environment 
and following not the line of least resistance but those of 
greatest opportunityo The habit of acquiring new points of view, 
new skills, new facts, and new habits can be learned." (See 
transparency master DE 63 TM6) 

g- Have students analyze themselves to point up areas for individual 
and group emphases. A rating sheet may be used. Responses may be 
secured by reading a list of desirable traits and having each 
student indicate areas of weakness or areas in which he is 
interested in improving. 

Learnings (Competencies) To Be Developed 

To understand that appropriate grooming and dress are very important 
in the field of distribution 

Before studying the fundamentals in grooming and dress, it should be 
pointed out that appearance is important in job success and that grooming 
and dress requirements may differ according to the type of position held. 

file:///irtiole
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This may be done by illustrating and evaluating, in rerms of 
appearance, men and women holding important distributive positions. 
Some types of employment require conservative, expensive clothing 
while others require durable, inexpensive work clothes. 

Standards of Good Business Dress 

a. William Shakespeare wrote "For the apparel oft proclaims 
the mano" St̂ j-dents' dress habits are normally swayed by 
the modes established within their group. Such fashions, 
although providing a sense of security when one is within 
his own group, are often not appropriate in the business 
world. Extremes in style have great attention value 
within one's own group but are questionable devices for 
gaining admiration in the business world. A young person 
entering the wotld of work should first observe what 
other employees are wearing. He should then confine 
his dress to similar items that will be considered approp­
riate to trie activities required in emplo3nnent. Young 
workers shcuid abstain from loud and gaudy colors, excess 
ornamentations, current fads, extreme styles, and being 
too casual or too formal in dress. 

b. Generally, business clothing is more subdued than the 
clothing students are accustomed to wearing. Students 
should carefully plan wardrobes that will be suitable to 
their emplojmient and working conditions, to their physical 
build, and to their particular individuality. (For some 
persons certain colors are not appropriate.) Students 
should avoid the effect; of cheapness in their dress. 
Neither should srjdents strive to obtain the most 
expensive clothing. Careful study and research should 
lead to the development of good tastes in dress. 

c. Persons when choosing clothing items should carefully 
consider: 

— Appropriateness of dress, jewelry, footwear 
— Distracting influence of dress 
— Acceptaoie dress customs for employment and working 

conditions 
— Overcoming physical characteristics through dress 

(See transparency master DE 63 TM7) 

Standards of Good Business Grooming 

There are few reasons why any person in the United States 
should be unaware of standards of good grooming. Advertising 
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media constantly remind us of the importance of good grooming. 
A person cannot change his physical appearance to a great 
extent but he can keep himself groomed properly. "Body odor" 
or "halitosis" is unexcusable. Yet, there is a large number of 
persons who allow this offensive condition to exist. Frequently 
we offend others unknowingly with our bad habits of grooming 
and sanitation. We should constantly be on guard to insure 
that we are properly groomed at all times. Only if we are 
honest with ourselves and face up to the facts can we be sure 
that we possess no faults. (The checklist on page 22 of How to 
Improve Your Personality, 3rd edition, will assist in testing 
for proper grooming.) Every bad habit of grooming can be 
corrected. Students should become aware of the necessity for 
good habits pertaining to: 

— Cleanliness and personal hygiene 
— Proper use of daytime cosmetics 
-- Attractive business hair styles 
-- Well-kept hands and nails 
-- Good posture 
— Distraction caused by grooming on the job 

(See transparency master DE 63 TM8.) 

Behavior Affecting Appearance 

a. Even the best of appearances can be torn down if one has habits, 
attitudes, and mannerisms that antagonize others. An initial 
impression containing anatagonizing habits, attitudes, and 
mannerisms often cannot be overcome. (Pages 25 and 26 of How 
to Improve Your Personality, 3rd edition, contains a list of 
fifty habits and attitudes that are handicaps and which 
antagonize others. Page 59 of same book list some feminine 
and masculine gestures that should be avoided.) 

-- Annoying mannerisms 
-- Actions affecting personal appearance 

Summary 

One needs a yardstick to measure his achievement in proper grooming. 
It would be better if a person could see himself as others see him. 
(See transparency master DE 63 TM9.) This is not always feasible. 
To simplify the grooming process, one should establish certain tests 
and checks that will ensure proper grooming of himself. (Check lists 
for men and women are on pages 84 and 85 of Business Behavior, 3rd 
edition.) 

Suggested Teaching-Learning Activities 

a. An important objective is to arouse an awareness within each 
student to investigate and determine what is considered the well-
dressed look for business. 
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b. Use lectures and demonstracions by local b ̂ auticians, barbers, 
the school nurse, representatives from make-up studios, home 
economics experts^ personnel managers, teachers of "executive" 
courses in local business schools or other qualified people. 
(Some of your students may have taken charm courses or have 
done modelings) Also have students complete over a period of 
time the tests as shown on pages 140 and 141 of Store 
Salesmanship, 6th edition., 

c. Show advantages of simplicity in clothes--dark versus light 
colors for easy care; basic, classic, tailored clothes for 
good style through several seasons versus fads and short-lived 
styles. Teach the wisdom of keeping a clothing budget, 

d. Discuss types of jewelry and dress which distract on the job, 

e. Discuss aaiforms and dress suited for working conditions; how 
to dress to disguise physical shortcomings, 

f. Explain and illustrate mannerisms which annoy co-workers. 

g. Explain reasons for a company policy regarding gum chewing, 
smoking or earing on the job, 

h. Have students come to class dressed in proper business attire. 

io Have students demonstrate correct and poor posture. 

jo Have students LisL the changes in their present wardrobe that 
will be necessary wnen they eater the business world, 

k„ Have students decide what "lines" of costume are most becoming 
to them. Have tbem decide v/hat facial shape they have and 
what lines of hairdos or haircuts are best for their facial 
shape, (See pp. 60-67, How to Improve Your Personality for 
information pertaining to young women,} 

References for Studenj:_and Teacher 

a„ Basic sources of information 

— Business Behavior (3rd edition), pp. 65-75, 79-87 
•" Etiquette, pp, 454-467, 468-489 
-- Fundamentals of Selling (0th edition), ppo 131-142 
-- How To Improve Your Personality (3rd edition), pp, 23-24, 

46-54, 55-59 and 60-67 
""" Retail Merchandising ('6th edition)., pp. 572-574 
"" Retailing Principles and Practices (4th edition), pp, 47-50 
"• Sales Horizons (2nd edition), pp, 56-57 
-- Salesmanship Fundamentals (3rd edition), pp. 88-101 
-- Store Salesmanship (6r.h edition), pp, 137-142 
-- The P.I, Instructor (Pol. for "Personal Improvement"), a 

magazine free to all schools Xi/hich deals with upgrading 
students in grooming and interpersorial relationships. Charm 
Division, Milady Publishing Company 



- 7 - DE 63 (3/67) 

b. Supplementary sources of information 

r- Integrated Secretarial Studies (Jubilee edition), pp. 6-9 
-- Secretarial Office Practice (6th edition), pp. 15-28 
-- Clerical Office Practice (6th edition), pp. 14-26 
-- A Secretary's Guide to Beauty. Charm, and Poise. Milady 

Publishing Company, 3839 White Plains Rd., Bronx, N. Y. 10467. 
Approximately $7.50. When bought in quantity, there is a 
considerable price reduction. ("Success Insurance," a student 
booklet containing personality tests, grooming charts, etc., 
can be purchased to accompany this book for a small charge. 
It is free if the student purchases the chart book. Also 
available is a series of 300 slides on different phases 
of grooming.) 

-- Charm. Gregg Division, McGraw-Hill Book Company, 1964, $6.95 

Instructional Materials 

a. Teaching aids 

-- Good grooming charts for men and women. "Good Grooming Is 
Good Business" for girls. Available free from Lever Brothers 
Co., 390 Park Ave., New York, N. Y. 

— Color charts. Charts for girls available as basic references. 
A chart suitable for the boys is given in the supplement 
attached to the back of this unit. Also a chart Is shown on 
page 70 of Business Behavior (3rd edition). 

— Stain removal charts. Lever Brothers Co., listed above, 
publishes a chart free to teachers which is very good on 
stains likely to be encountered by distributive workers. 
Cookbooks are also good sources for charts of this nature. 

-- Pictures of up-to-date business fashions. Secretarial, office, 
women's and men's magazines are good sources for these. 

-- Pictures of up-to-date hairdos and haircuts. Beauty shops and 
barber shops may be able to lend appropriate magazines and 
advertising posters. The magazines mentioned above are also 
good sources. 

b. Booklets and leaflets for the students 

— For the girls 
"Do You Pass the Model Test?" H. W. Gossard Company, 111 N. 

Canal St., Chicago 6, Illinois, (free) 
"How to Dress Like a Model," H. W. Gossard Co., $.10. 
"Secrets of Dress and Grooming," (Better Secretary Series) 

Prentice-Hall, Inc., 1961, Englewood Cliffs, N. J. 17632, 
small charge 

-- For the boys 
"Good Grooming Guide." Esquire. Circulation Dept., 488 Madison 

Avenue, New Yojrk, New York 10022, $1 
"What Every Clerk Should Know." National Association of Retail 

Grocers, 360 North Michigan Ave., Chicago, Illinois 60601, 
free 

-- For both girls and boys 
Guide to Good Grooming (5-862), Science Research Associates, 

Inc., 259 E. Erie St., Chicago, Illinois 60611, $.65 each 
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c. Films 

2. 

-- "How to be Well Groomed," University of Kentucky, 1 reel, 
$1.50, for boys and girls 

— "A More Attractive You," Modern Talking Pictures, 1212 Avenue 
of the Americas, New York, New York 10036, free. 
Accompanying beauty and health hint booklets are available 
free, for girls, 

-- "The Beauty Habit," Modern Talking Pictures 
— "Good LooksJ" Association Films, 324 Delaware Ave., Oakmont, 

Pennsylvania 15139, boys and girls, 20 mino color 
— "Dressin' Up," Association Films, boys and girlSj 13% min., 

color 
-- "Lessons in Loveliness," Association Films, girls (makeup), 

12% mine, color 

To understand the importance of practicing good health habits in the 
world of work 

Good health is important 

a. The first step in obtaining good health is the observation of good 
health habits. Many people do not appreciate good health until 
they are in danger of losing it. If one abuses his health, his 
health will eventually break doxm. Good health can build 
vitality and confidence which will reflect an attractiveness that 
can be magnetic. Good health provides the basis for physical 
endurance which is necessary for a successful career in distribution. 

b. Health is important in job success in the areas of job advancement, 
enjojnnent of work, and mental well-being. The effects of poor 
health on job success are seen in absenteeism, chronic afflictions, 
job dissatisfaction, and job dismissal due to health. 

Workers should maintain good physical health, A good retail person is a 
person who takes pride in achieving a pleasing personal appearance that 
has evolved from good grooming, health he its, and personality 
development. To maintain good physical heo:;.th, one should consider: 

a. Cleanliness, Many men have a reputation of not bathing often 
enough. "B.C." is just as bad in a man as in a woman. Men 
often are careless about beard growth, dirty hands and finger­
nails. Some smokers often emanate tobacco odor. Some persons 
are guilty of permitting dandruff fallout to accumulate on 
their clothing. Frequent shampooing of hair normally 11 
control dandruff. (See transparency master DE 63 TM"* ) 

Eating habits, (Food is fuel for efficiency, energy, and 
endurance.) Many distributive education students, having had 
numerous health classes throughout their schooling, may fail 
to see the necessity for health education. Good health habits, 
especially good eating habits, are very important to persons 
entering the distributive field of work. Students, because 
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of working conditions and hours of emplojmiant, have inclinations 
to skip meals or to eat foods (especially sweets and starches) 
which do not provide the required energy for endurance. (See 
transparency master DE 63 TMll.) 

c. Medical and dental examinations. One should not wait till 
something is wrong before visiting a doctor or dentist. 
Visits should be made to a doctor at least once a year and to 
a dentist twice a year. (See transparency DE 63 TM12.) 

d. Posture. A habit that can be developed is good posture. Unless 
one has physical defects, there is no reason why an individual 
cannot develop good posture. A poor posture is often an 
indication of an apathetic, indifferent, disgruntled individual. 
One who walks tall, stands tall, and sits tall provides a 
reflection of an energetic, enthusiastic individual. Shoulders 
back, abdomen in, and ears reaching for the ceiling will help 
in developing a good posture. (See transparency DE 63 TM13.) 

e. Rest. At least eight hours of sleep is required for growing 
youth. Distributive education students are usually growing 
youth. Proper rest is also reflected in one's personality and 
appearance. Sufficient rest is required if one is to be 
alert and efficient at work. (See transparency master DE 63 TM14.) 

Aids to good mental and neurological health 

II 

a. Leisure-time activities. Participating sports provides one a 
key to recreation. Other extracurricular activities (such as 
those obtainable through DECA) can furnish enjoyable relaxation. 
Every person should exercise regularly and vigorously each day. 
(See transparency master DE 63 TM15.) 

b. Emotions and mental health. Harry W. Hepner is his book 
Psychology Applies to Life and Work wrote that "those who 
distribute goods work in the dynamic area of ideas," Hepner 
believes distributive personnel should look upon such work 
as more than a way of earning a living. A career of this nature 
has social values which a person should regard as important 
and should respect. Yet, our distributive system contains 
many unrelenting pressures. Conflicts abound in the world of 
work. One must learn to control negative emotions that might 
arise. It would be much better if a person could substitute 
positive emotions before the tendency to submit to negative 
emotions. Individuals should plan a campaign to control 
negative emotions. The first step is identifying the emotions. 
The next step is determining when, how, and why (the circumstances 
surrounding) the emotions occur. The third step is to determine 
the actions required to control these destructive emotions. The 
fourth step is the application of positive measures required. 
The best defense against negative emotions is to develop 
enthusiasm for the work to be done. Anyone, who is confident, 
has faith in and possesses optimism about the job to be done, 
and strives to accomplish his beliefs, is a better mentally 
adjusted person. (See transparency master DE 63 TM16.) 

: 

! : 
I • 
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Suimnary 

To succeed in the world of distribution, one should develop good habits 
that will lead to advancements. Many of our faults can be corrected 
if we V7ill take the time required to identify them, determine remedial 
actions, and apply positive measures to ensure desired changes. Often, 
mental alertness and the necessary desires for corrective actions will 
provide improvements that will develop greater job happiness and 
success. 

Suggested Teaching-Learning Activities 

a. Use talks by the health teacher, school nurse, home economics 
teacher, physical education teacher, or other qualified people. 

b. Discuss the importance of breakfast, well-balanced meals, and 
dangers in unregulated diets and food fads. Point out the 
wisdom of regular physical., dental, and eye examinations. 

c. Have students observe ttie effects of good and poor eating 
habits on themselves or others, 

do Explain health aspects of well-fitted, nonrestrictive 
clothing and shoes. 

e. Explain the necessity of sufficient sleep to avoid job 
fatigue. 

f. Evaluate recreation as counter-active to daily occupation; 
for example, active versus spectator sports; hobbies; 
cultural and intellectual activities, 

g. Identify recreations not reconmiended, such as those similar 
to daily work, dissipating activities, and those which 
interfere with daily work, 

h. Discuss the problem of submerging personal problems while 
working. 

i. Have each student record his or her entire food intake for 
txro days and evaluate his diet. (This could also be done 
for rest and exercise») 

j. Have the students list various places in the community 
where there are opportunities for regular exercise. 

References for Student and Teacher 

a. Basic sources of information; 

— Business Behavior (3rd edition), pp, 51-60 
— Fundamentals of Selling (8th edition), pp, 135-139 
— How to Improve Your Personality (3rd edition), 

pp. 47-50, 200-208 
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— Retail Merchandising (6th edition), p. 575 
— Retailing Principles and Practices (4th edition), pp. 48-50 
— Sales Horizons (2nd edition), pp. 56-57 
— Salesmanship Fundamentals (3rd edition), pp. 89-90, 114-115 

— Store Salesmanship (6th edition), pp. 138-139, 153-154 

b. Supplementary sources of information—same as for Learning 1 

Instructional Materials 

a. Teaching aids 

— Calorie charts (Available in health books and cookbooks.) 
— Exercise charts (Charm books and health books offer 

appropriate illustrations for girls. Consult with the 
physical education teacher for appropriate illustrations 
for boys.) 

— Posture charts (Sources mentioned above, plus illustrations 
in the typewriting books and typewriting posture posters.) 

b. Films 

— "Inq>roving Your Posture," University of Kentucky, 
1 reel, $1.50, for boys and girls, 

c. Booklets and leaflets for the students 

— For boys and girls (Available from Science Research Associates, 
Inc. for $.65 each.) 
'*your Behavior Problems" (5-800) 
"You and Your Health" (5-517) 
"Growing Up Emotionally" (5-866) 
"Enjoying Your Leisure Time" (5-515) 

3» To exercise the etiquette appropriate for distributive employment 

Many young people are especially weak in knowing specifically 
what etiquette Is appropriate for distributive emplo3mient. Others 
are indifferent to or lax in using appropriate etiquette. Employees 
vho constantly are before the public must be on guard at all times 
to be sure their actions will generate customer goodwill. Discovering 
^at is proper, and then using mental alertness in applying appropriate 
etiquette, is of great importance for job success. Distributive 
^Bployees should become familiar with several important areas of etiquette, 

General behavior 

a, A definition for behavior is "the manner of conducting oneself." 
Thus, behavior is the way we live our daily life. This daily 
living involves many activities, including our actions and our 
associations with others. 
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b. The manner in which we conduct ourselves d .ily stamps us 
with either good^ poor, or bad behavior., 

c. Some people appear to have been born with proper behavior 
patterns. Actually, behavior patterns are acquired from 
things we have obse.ved and learned„ Behavior patterns 
can be changed .f one wishes them changed. General behavior 
has many aspects far too numerous to list, Howevei, .ome 
general behavior patterns important tn distribution a: s: 

-- Common courtesies 
-- Consideration of others, and their property 
-- Degree of sincerity--comp?.iment frequently and honestly 
-- Tactfulness--consideration of others and their feelings 
— Cheerfulness--reflects confidence 
-- Willingness to assume more than your share 
-- Agreeableness--not demanding your way all the time 
-- Avoiding faultfinding and discussion of others 
— Generosity--not so much with '̂ oney but with your time, 

praise, thought fulness, kindness, smiles, und̂ .̂rstanding, 
empathy, appreciation, courtesy, work, ana <^t^3Vt 

'- Crudities of speech 
(See transparency masters DE 63 TM17 and DE 63 TM18) 

d. Alleen R. Russon in Business Behavior (pp. 31 and 32) 
states some excellent principles underlying business 
behavior. 

Acceptable business and social customs 

a. It has been stated that manners are a part of one's character. 
Manners evolve from ĉ ŝtoms, 

b. One definition for custom is the usage or practice common to 
many or to a particular place or class, 

c. Certain usages or practices have developed within our business 
and social worlds. Persons who do not conform to these are 
considered ill-mannered, 

d. Some ucuages and practices which have evolved concern: 

— Formality in the business setting * '̂  
— Acceptable business etnicSj behavior, and customs 
— Procedures concerning gifts and collections 
— Principles regarding the degree of separation of business 

life from the social life 
• - Responsibility involving family life 
— Customs concerning table etiquetLe, expenses, and tipping 
-- Telephone use 

Maintaining harmony and morale 

a. The "U" in you will determine how well your associations with 
others are accepted, A person who continues to improve his -̂  \ 
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human relations skills should discover friendlier relationships 
with his fellow employees, as well as his superiors. 

b. Assuming a fair share of the workload, being friendly with all 
persons regardless of their positions, being cheerful and 
maintaining a smile, and keeping a right frame of mind are some 
things which will assist a person in making necessary adjustments 
on his job. 

c. Things to be aware of include: 

— Non-acceptance of group standards. Self-control is often 
required to accept rules and regulations that have been 
established. A person should not allow himself to seethe 
over trivial things. 

-- Friction. Avoid feuds and cliques like you would a plague. 
Do not become involved in personal affairs and romances. 
Perform a fair share of the workload. Accept reprimands 
with thanks. 

— Conflicts in personalities. Accept the individualities 
of your fellow employees and supervisors. Keep your balance 
and do not react to facades that may not represent the 
real situation. 

-- Difficulties of work. New employees usually are not expected 
to be perfect. Accept your errors and mistakes with grace. 
Avoid gossip, especially with a "tattletale." (See 
transparency master DE 63 TM19) 

Summary 

A constant awareness and a desire to succeed will greatly assist 
the new employee in adjusting to the working conditions he encounters, 
It may be well for the new employee to be somewhat impersonal and 
detached until he has become more familiar with the firm and his 
fellow employees. 

Suggested Teaching-Learning Activities 

a. Explain briefly differences that men and women may expect 
in business etiquette as compared to social etiquette. 

b. Teach proper forms of business greetings, introductions, and 
coiranon business courtesies. 

— Discuss several ways to begin a conversation with a new 
employee or a new acquaintance. 

— Discuss ways to help one remember names. 
— Have the students dramatize at least five types of 

introductions common to the business situations. 

i 

I 

c. Discuss how a business employee should handle situations 
involving profanity, slang, and obscenities. 

-- Have each student list ten "trite" expressions which he uses 
and for each write a proper substitute. 
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Discuss when not to use first names and ni knaraes, and the 
dangers of a social club atmosphere in business. 

— Point out dangers of employees losing dignity at general 
holiday parties or special celebrations for co-workers. 

— Discuss good or bad points in forming friendships with 
co-workers and in havin̂ ^ business romances. 

Distinguish between collections for organizations and co­
workers (the times and places of each); distinguish between 
receiving personal gifts from co-v/orkers or employers, 
and those from customers or salesmen. 

Explain harm done by agitators and gossip and how irritability 
can be caused by fatigue, inequitable work distribution, salaries, 
and promotion. 

— Explain techniques for dealing with difficult co-workersj, 
moodiness, and temperaments. 

— Discuss the necessity of working under pressure, meeting 
deadlines, building esprit de corps, and teamwork, 

— Have the students describe a human-relations problem 
which exists among those they know and tell what might be 
done to correct the situation. 

— Have each student choose a person with whom he has a "strained" 
relationship and attempt to improve this relationship. 

— Have each student make a list of all the negative statements 
heard during a single day. Have the class discuss positive 
substitutes. 

Mention the necessity for everyone to maintain an acceptable 
business appearance--dusting, supplies, cleaning equipment. 

References for Student and Teacher 

a. Basic sources of information 

— Business Behavior (3rd edition), pp. 31, 145-152, 159-170, 
267-282 

— Fundamentals of Selling (8th edition), pp. 147-162 
— How To Improve Your Personality (3rd edition), pp. 98-118, 

123-162, 169-208 
— Retail Merchandising (6th edition), pp. 574-576 
— Retailing Principles and Practices (4th edition), pp. 47-53 
— Sales Horizons (2nd edition), pp, 56-81 
— Salesmanship Fundamentals (3rd edition), pp. 66-81 
— Store Salesmanship (6th edition), pp. 143-154 

bo Supplementary sources of irformation 

— "Instant Etiquette for Businessmen;" Arco Publishing Co., 
219 Park Avenue South, New York, N. Y. 10003, $.95 (paperback) 

'"' Art and Skill of Getting Along ̂ ith People, Prentice-Hall, Inc, 
1961 
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— Etiquette in Business, Gregg Division, _lcGraw-Hill Co., 1961, 
$6.50 

— Etiquette by Emily Post, "Etiquette in Business," pp. 544-559, 
New editiotfi, $2.00, Funk and Wagnalls Company, Publishers, 
New York, 1945 

— Voce's Book of Etiquette, "Men's Manners," pp. 25-32; and 
"Ifomen's Manners," pp. 33-35, $3.50 

Instructional Materials 

a. Films 

— "Improve Your Personality," University of Kentucky, 1 reel, 
10 min, $1.50, for boys and girls. Defines personality and 
illustrates several ways in which it can be improved. Shows 
boys and girls of high school age, in t3rpical situations, 
with friends, strangers, and "small fry." Stresses 
concentration on the other person as one effective means of 
improving your personality'. 

b. Booklets and leaflets for the students 

— "Table Manners," Ladies Home Journal, P.O. Box 1155, 
Weston, Connecticut 06388, 25<i 

— "Office Etiquette," Ladies Home Journal, 25<i 
— Available from Science Research Associates, Inc. for $.65 each; 

"Exploring Your Personality" (5-594) 
"Making and Keeping Friends" (5-565) 
"How to Solve Your Probleias" (5-561) 
"Understanding Yourself" (5-152) 
"Growing Up Socially" (5-510) 
"Where Are Your Manners" (5-567) 

4. To understand the importance of practicing good ethics on the .job 

Long-term job success, harmony, and good morals in any firm depend 
on all employees following the basic principles of good moral 
philosophy. Employees have as much responsibility as the owners 
of a firm to ensure that the money invested earns a profit. The 
ultimate goals of all should be to safeguard the success of the firm. 
Employees and employers should develop appreciation for the other's 
irterests and problems. This appreciation must also be expanded 
LO the firm's customers. The customer goodwill and satisfaction 
created will be the determining factor whether emplojmient opportunities 
will continue to exist. Thus each employee must develop a set of moral 
principles and values which will fit harmoniously with the goals 
and objectives of the firm. 

Good ethics in distributive businesses 

a. Man, por:sessing knowledge, skills, and characteristics 
required for the operation of a firm, is also a religious, 
social, political, economic, and psychological C7:eature, 

i ^ 
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ihus man is not a machine. Hs is a human nd cannot eliminate 
other phases of his life from his employment situation. 
Distribution; being people-oriented, must involve itself with 
this qualitative, changing, and abstract human factor. There 
ifiust be a wutuai concern between employers and employees 
for the welfare of the other. 

b. If mutusi concern is to exist, each employee must develop 
good work habits. Some vjork habits that should be developed 
involve time, neatness, efficiency, integrity, judgment, loyalty, 
morality, honesty, responsiblity, dependability, trustworthiness, 
and adequate consideration for the rights of others. Many 
persons need to learn the dignity of a good day's work. Some 
things which affect good work habits ares 

— Absenteeism 
-- Punctuality 
— Stalling or loafing on the job 
— Using company time for personal matters 
— Borrowing company equipment, supplies, or money 

(See transparency master DE 63 TM20) 

c. In addition to being loĵ al to one's employer, an employee 
must also be loyal to his fellow-employees. An employee 
should assume his fair share of the workload. He should 
not irritate his co-workers with negative habits. An 
employee should not blam.e or criticize his co-workers for 
mistakes or faults. Respect for the private lives of others 
should be observed at all times. Regardless of one's position, 
abilities, and knowledge, an employer should follow established 
procedures and respect the lines of authority. Employees should 
develop suitable beliefs concernings 

— Loyalty to employers 
— Loyalty to co-workers 
— Actions to be undertaken where conflicting loyalty situations 

arise (working for several supervisors and decisions regard­
ing resignations) 

Sunmary 

Teamwork is very important in the distributive world. When a 
person is not available to perform his share of the workload, 
other employees must assume responsibility for performing the 
functions required to service customers. Some workers, even 
though present, exert negative influences on their fellow-
workers. Jealous, resentful, or tricky persons who are not 
ashamed of taking advantage of others can do tremendous damage 
to the future of any business. New employees, just beginning 
a career in distributive businesses, must remember that it is 
their responsibility to get into step with the basic principles 
of good moral philosophy which are necessary for a firm to he 
successful. 



ipwi^iBiimi 

- 17 -

Suggested Teaching-Learning Activities 
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a. Teach the economic principles of emplo3niient: (1) The company 
has invested time and money in equipment, goods and in training 
employees to give service in return for a fair profit. (2) The 
employee has also invested his time and money in the company. 

b. Use the moral precept that stealing time is similar to stealing 
money—a form of dishonesty or "biting the hand that feeds." 

c. Contrast absences for sickness versus those for personal 
matters. 

d. Show the unfairness of tardiness; unnecessarily prolonged 
lunch hours, coffee breaks, and time in restrooms; stalling 
or loafing. 

e. Teach the unfairness of using company time for such personal 
matters as telephone calls, visitors, and personal work; and 
of using company supplies, equipment, or money for personal 
matters. 

f. Point out wisdom of keeping information confidential, adhering 
to firm policies, and established lines of authority. 

g. Show that loyalty includes avoiding outside activities which 
interferes with work; that it also includes obligation to work 
to capacity, with regard to quality and quantity of work. 

h. Point out that loyalty to co-workers demands avoiding gossip 
and "under-cutting." 

i. Point out that giving adequate notice to employer, training 
replacement, and speaking well of previous employer when 
leaving a job are considered ethical in the business world. 

j. Questions for student discussion: 

— Could you be loyal to an employer whose business practices 
you have learned are dishonest? 

-- Give some examples of how you can show loyalty on the job. 
-- What are some means of saving supplies and equipment? 

k. Class discussion of case studies involving punctuality and 
use of company supplies. See "Case Studies" at end of unit. 

References 

Basic sources of information 

— Business Behavior (3rd edition), pp. 117-118, 145-152, 
161-170 

-- Fundamentals of Selling (8tb edition), pp. 151-152, 157, 516 
-- How To Improve Your Personality (3rd edition), 127-128, 

180-196, 200-201 
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-- Retail Merchandising (6th edition), ppo 596-599 
-- Retailing Principles and Practices (4th edition), pp. 73-77, 

79-82 
— Sales Horizons (2nd edition), pp. 210-211 
-- Salesmanship Fundamentals (3rd edition), pp. 75, 80, 82 
-- Store Salesmanship (6th edition), pp, 151-153, 343-345, 351 

Instructional Materials 

a. Booklets and leaflets for students 

"How to be a Super Secretary," Remington Rand, free, for girls 
"The Girl With the Halo," Underwood Corporation, free, for girls 
"A Fair Day's Work for a Fair Day's Wage," (The personality 
and attitudes necessary to a good day's work), by Peggy Norton 
Rollason, March, 1965, 2 pages, $.15 (Order from Reprint 
Department, Today's Secretary, 330 West 42 Street, New York, 
N. Y. 10036) 
"Ethics for Everyday Living" (5-1175), Science Research 
Associates, Inc., $.65 
"What Is Honesty?" (5-593), Science Research Associates, Inc., 
$.65 

b. Films 

-- "Personal Qualities for Job Success," Coronet Films and 
University of Kentucky, 1 reel, 11 min., $2.50 

-- "How to Keep a Job," Coronet Films, Coronet Building, 
Chicago 1, Illinois, 11 min,, $2.50 

5. To develop work habits and attitudes that make work and relations with 
others easier 

A combination of many personal traits and attitudes is required to 
obtain success in life. Different persons have conflicting ideas 
about the meanings and the values of these traits and attitudes. 
These conflicting ideas are the result of many factors. Some of 
these factors are environmental influences (home and community in 
which one is raised, schools one has attended, etc.), level of 
education, religious background, association influences, and the 
like. There is no definite agreement about the depth and scope 
any given trait or attitude should encompass. Each person must 
arrive at his own understandings of the meaning and value of these 
traits and attitudes, (See transparency master DE 63 TM21.) Yet, 
a person's understandings and values must conform to those of the 
majority of our society or one will be looked upon as being a non­
conformist. One should determine acceptable meanings for the 
terms used to designate characteristics. One should then compare 
his own understandings and values with those considered acceptable 
by society. From such evaluations, one should determine the place 
of these characteristics in his own life. Some of the many 
characteristics which have tremendous influence on a person's life 
are: 

i ; 
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a. Characteristics which make work easier and involve the best 
method for accomplishing a job 

accuracy 
adaptability 
alertness 
awareness 
common sense 
dependability 
discretion 
efficiency 
emotional stability 
endurance 

following directions 
foresight 
good habits 
honesty 
humor 
industriousness 
ingenuity 
intelligence 
interest 
judgment 

(See transparency master DE 63 TM22) 

memory 
organization 
patience 
persistence 
pridp. in work 
punctuality 
resourcefulness 
responsibility 
thoroughness 
versatility 

b. Characteristics which make relations with others easier 

acceptance 
appreciation 
cheerfulness 
consideration 
cooperation 
courtesy 
criticism 
empathy 

friendliness 
generosity 
loyalty 
manners 
poise 
recognition 
respect 
refinement 

(See transparency master DE 63 TM23) 

sincerity 
sympathy 
tact 
thoughtfulness 
tolerance 
understanding 
unselfishness 
voice tone 
willingness 

c. Characteristics which make job advancement easier 

ambition 
competitive spirit 
imagination 
initiative 
inventiveness 
(See transparency master DE 63 TM24) 

public-relations ability 
public-speaking ability 
reputation 
self-improvement 

Summary 

Traits and attitudes are not easy to explain or understand. Some 
traits and attitudes are more positive than others. Some may 
even be negative. The way we think of traits and attitudes is 
important. However, our beliefs can be changed. If we possess 
traits and attitudes that do not measure up to acceptable 
patterns, we should re-examine our beliefs to determine whether 
we should change. If we are unwilling to change, we should be 
willing to take the consequences that may result from these beliefs 
and attitudes. 

Suggested Teaching-Learning Activities 

a. Illustrate or define the above terms or have pupils look 
up their meanings. 
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Give an illustration of how each term fits into the business 
picture—its effect on working relations with others or 
advancement on the job. 

Dramatize various conversations illustrating a lack of tact 
and failure in other traits. Suggest ways of improvement. 

Have each student tactfully refuse an invitation to I'lnch with 
his employer when this is against his better judgment. 

Have each student talk with an experienced worker in his 
field of job interest and list the qualities and the personal 
traits that would be helpful for the job. 

Invite a local businessman to discuss the importance of 
personality development and to tell what business is looking 
for in people. 

Ask a former student to discuss personality traits that are 
necessary for his position. 

Have each student prepare for class discussion a list of the 
personality traits and behavior patterns for a job in which 
he is interested. 

i. Have each student choose his weakest personality trait and for 
one week make a daily attempt to improve it. These efforts 
may be described in diary form as a written assignment. 

j. Questions for discussion: 

— What attitude should a beginning worker take when his 
work is criticized? 

— What does teamwork mean in business? 
— Does attitude count before you go to work? In school? 

At home? 
— Can a student whose attitude in school is uncooperative 

suddenly change after he goes to work? 
— What are some things you should do in the morning before 

your regular duties? 
— If quitting time comes and you have not finished a job 

which will take 10 to 20 minutes longer, do you put it 
off or do you finish it before leaving. 

k. Have each student meet, through his own efforts, five men 
and five women during a week and report to the class. 

1. Discuss programs of self-improvement available to business­
men such as Dale Carnegie courses, Toastmasters' Club, etc. 

m. 

etc, 

Cause the student to become familiar with written materials 
that outline work responsibilities and procedures. 
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References for Student and Teacher 

a, Basic sources of information: 

— Business Behavior (3rd edition), pp. 5-8, 19, 37, 117-118, 
142, 145-154, 164-170, 194-199, 228-230, 255-259, 279-280 

— Fundamentals of Selling (8th edition), pp. 15, 241, 538 
— How To Improve Your Personality (3rd edition), pp. 189-196 
— Retail Merchandising (6th edition), pp. 575, 596-600 
-- Retailing Principles and Practices (4th edition), pp. 238-239, 

243 
— Sales Horizons (2nd edition), pp. 379-391 
— Salesmanship Fundamentals (3rd edition), pp. 66-82, 216, 232, 

288, 444 
— Store Salesmanship (6th edition), pp. 151-154 

b. Supplementary sources of information 

— "How to Win Friends and Influence People," Pocket Books, Inc., 
630 Fifth Avenue, New York, N. Y. 25<? 

Instructional Materials 

a. Case studies (attached at end of this unit) 

b. Posters 

— "Personality, UGH.'" (Lemon Lizzie - Smile!—Gossipy Gussie, 
Keep Confidential Information Confidential—Messy Mary— 
Borrowing Bob, Draw Your Own Supplies—Noisy Nellie—Bossy Bess) 
$1 for set of 6, Poster Visual Aids, Dept. B-3, 58 Union 
Street, Milford, New Hampshire 

c. Films 

— "Mr. Finley's Feelings," Association Films, 10 min., color. 
Deals with the problem of mental stresses in daily living 
and discusses ways of understanding and handling tensions 

d. Pamphlets and leaflets for students (From Science Research 
Associates, Inc. at $.65 each) 

— "Guide to Good Leadership" (5-562 
-- "Getting Along with Others" (5-158) 
— "Your Personality and Your Job" (5-1178) 
-- "How to Increase Your Self-Confidence" (5-833) 

Simulated and Continued Practice Activities 

a. Have students attend class in business attire at least once a 
month. 

b. Have a standard system regarding absences and makeup work. Place 
upon the student the responsibility for reporting reasons for 
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c . 

absences and for making arrangements for makeup work. Each 
student could fill out "an absence from work form," for example, 
as standard procedure. 

Have each student keep a personal development notebook to be 
evaluated monthly. 

Title: My Outline for Self-Improvement 

Contents 

1. Personal Appearance and Behavior Appropriate in the Business 
World* 

a. Grooming and dress 
b. Health habits 
c. Etiquette 
d. Ethics 
e. Work habits and attitudes 

2. My Program for Self-In5)rovement** 

Evaluate yourself in each of the following areas. State phases 
which you need to improve and develop the plan you intend 
to follow. 

a. Personal appearance 
b. Wardrobe for school and work 
c. Health habits 
d. Etiquette and ethics 
e. Woik habits and attitudes 

3. Monthly Evaluation: What I Have Done Toward Self-Improvement 
This Month.*** 

This should be a short description of the accomplishments the 
student has made in the program he has outlined. The teacher 
may ask that a standard rating sheet be prepared for evaluating 
all areas of personal development to accompany the student's 
special emphasis report. 

* * 

A short composition summarizing learnings may be written at the 
end of the unit and used as a part of the unit evaluation. 

May be outlined daily îs each learning is secured. Leave space 
at end of each section for teacher comments. 

*** Submitted the last day of each month without reminder by the 
teacher. Leave space at end of each section for teacher comments. 
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d. A smile and a friendly "Good morning" or "Good afternoon" should 
be a daily greeting between students and teacher. 

e. Assignements in other units of study should require accuracy, 
following directions, use of common sense, teamwork, and 
imagination. Good work habits should be practiced in all phases 
of the classroom work. 

f. Have students make a habit of writing instructions v^ich are 
given or are to be given orally. 

Evaluating the Unit 

a. The student's self-rating by rating sheets and his program for 
self-improvement as outlined in his personal development 
notebook may be used daily and at the end of the unit to summarize 
his work. 

b. Tests or ratings in the following areas may be used; 

— Personality traits 
— Emotional traits 
— Grooming 
— Business and social customs 
— Health 

c. An objective test on basic understandings should be given. 

d. Subjective evaluation by students and teacher of changes in 
behavior. 

e. The Instructional Materials Laboratory, Division of Vocational 
Education, College of Education, University of Kentucky would 
appreciate suggestions by teachers for improving the unit. 

REFERENCES 

Business Behavior (3rd edition), Russon; (South-Westem Publishing Co., 
Cincinnati, Ohio — 1964), 304 pp. 

Clerical Office Practice (3rd edition), Agnew and Meehan; (South-
Westem Publishing Co., Cincinnati, Ohio — 1961) 

Etiquette, Post, Eniily; (Funk and Wagnalls Company, Publishers — 1945) 

Fundamentals of Selling (8th edition), Wingate and Nolan; (South-Westem 
Publishing Co., Cincinnati, Ohio — 1964), 570 pp. 

How To Improve Your Personality (3rd edition), Newton and Green; (Gregg 
Publishing Division, McGraw-Hill Book Co. -- 1963), 219 pp. 

How To Win Friends and Influence People, Carnegie; (Pocket Book, Inc., 
New York — 1961) 
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Retail Merchandising (6th edition)., Wingate and Weiner; (South-Western 
Publishing Co., Cincinnati, Ohio -- 1963), 620 pp 

Retailing Principles and Practices (4th edition), Richert, Meyer, and 
Haines; (Gregg Divisicn, McGraw-Hill Book Co., New York -- 1962), 
504 pp. 

Sales Horizons (2nd edition), Haas and Perry; (Prentice Hall, Inc., 
Englewood Cliffs, N. J. -- 1963), 404 pp. 

Salesmanship Fundamentals (3rd edition), Ernest and DaVale; (Gregg 
Division, McGraw-Hill Book . ŵ mpany. New York — 1965), 470 pp. 

Se-':reta£ial Office Practice (6th edition), Agnew and Meehan; (South­
western Publishing Co., Cincinnati, Ohio -- 1960) 

Store Salesmanship (6th edition), Robinson, Blackler, and Logan; 
(Prentice-Hal], Inc., Englewood Cliffs, N. J, -- 1966), 368 pp. 

Vogue's Book of Etiquette, Fenwick; (Simon and Schuster, New Yoik -- 1948) 

Your Attitude Is Changing, Chapmrn; (Science Research Associates, Inc., 
Chicago, Illinois — 1966), 217 pp. 
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CASE STUDIES 

Judy, who had finished high school in June, was working for an adver­
tising company. As she kept late hours at night, it was difficult for her 
to arrive at work on time. Even when she was punctual, she would take 
several minutes to freshen up before going to her desk. 

She had been told by her older brother who owne-̂  a business that it 
was important to report at the proper time to begin work since tardiness 
is frowned upon by most supervisors. She would always reply, "Mr. Jones 
never says anything when I come in late," 

Before long Mr. Jones called her in his office to reprimand her for 
being late. He said that he wanted her to be at her desk promptly at 
9 a,m. and that she Xvrould have to be dismissed if she continued being late. 

1. Should Judy have offered an alibi for being tardy? 
2. Should she offer to make up the time she has lost? 
3. What precautions might Judy make to assure being on time in 

the future? 
4. How important it is to be on time anyway? 

2. 

Mary Jane and Sue Ellen are co-workers in the credit office of the 
ABC Companyo On numerous occasions when Mary Jane had nesded stamps for 
her personal correspondence, she has taken them from the roll of stamps 
in the petty cash box. Several times lately Mr, Henry, the credit manager, 
needed stamps and became suspicious because the supply was noticeably low. 
He knew these two girls were the only persons who had access to the box. 
He called these young women to his office and pointed out it is against 
';he rules to use office stamps for personal use. He also warned them that 
if this practice continued, he would find it necessary to dismiss them. 

Mary Jane continues to use the stamps since she does not care to be 
dismissed. She feels that a dismissal will not affect her career because 
she plans to move from the community in a few weeks. 

Sue Ellen is alarmed because she needs to work and is interested in 
achieving success on her first job. 

1. If you were Sue Ellen, would you say anything to Mr. Henry when 
you and Mary Jane were called to the office? If so, what wou?.d 
you say? If not, why? 

2. If your answer is "no," would you say anything to Mr. Henry later? 
3. Would you discuss the matter with Mary Jane in an attempt to 

influence her to stop the practice? If your answer is "yes," 
what argument or arguments would you use? 

Written by Miss Margaret Moberly of Eastern Kentucky State University and 
Mrs. Maxine Shanks of Broward County, Florida Community College. 
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PERSONAL DEVELOmENT AND WORK HABIIS 

Introduction 

The Need for Training 

That boys need training in personal development is pointed out by young 
©en in business, employers, and teacher.- Young men desiring promotion 
often lack the urge for more "polish," Surveys of executive opinion report 
that employers want sociably acceptable people^ Sraployers find that a 
student is not of much use in the business world if he has A*s and B's but 
is "uncouth in manners, vulgar in speech and actions, pitiful in choice of 
colors and style for his clothes, and appalling in his igaorance of fine 
arts and of vvrorld events," 

I 

I 

I 

Difficulties Encountered 

The material man and the social man are difficult to match. Almost any 
young man \?ho resents the effort necessary for self'improvement may point 
to people who have succeeded in business in spite of personality. Since 
this is a minority occurrence, any young man with this attitude should 
review successful businessmen in his community to discover the real truth 
of the matter. 

Skill in handling people and executive ability do not come ,':hrough 
reading books but through daily practice in deaiirig with janitors, sales 
clerks- teachers, fellow employees, friends, and members of the familyo 
Role playing and case studies can be used to sicaulate employer-employee and 
employee-employee interaction so that necessary experience can be obtained. I 
Grooming and Dress 3. 

Many young men miss their opportunities because of the following: 

a. Improper wardrobe 
b. Poor grooming (nicotine-stained hands, dirty nails, grimy 

collar, spotted tie) 
c. Offensive odors--body and oral 
d. Unshined shoes 
e.- Run dô n̂ heels 
f. Untidy socks 
g. Extreme hair styles, greasy hair dressing, or the need of a 

haircut 
h, "Five o*clock shadow" 
i- Dandruff flakes on shoulders 
j, Unpressed pants 
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^itSi shirtsJ socks, ties, coats, handkerchiefs, shoes, and hats for 
men are well standardized- Masculine cclors are siibdiiod, but a touch of 
color in a tie. shirt, or handkerchief can be quire effective. Ic accotn-
plish that "young executive look," and lifu his personality as well, a 
young man needs only to sialce the proper choice of clothes- He should aim 
for harmc-ny of ensemble. His tie, hatv shirt, and suit should have a color 
relation to ore another. Bright, gaudy colors are nc acceptable for busi­
ness wear. The paiiphlet "v-fcat Every Woman Should Knou About Men's Fashions, 
and the chart "Appearance Counts" from Ihe Vars Heusen Company (attached as 
part of this uait) should be helpful The color chart suggested by Curlee 
Clothes should prove a helpful guide in matching colors. 

Choosing Su 11s.. Ihe choice of suit material depends upon the season. 
The fabric should be fade-proof; and the finish should give style, yet be 
such that cleaning ana pressing x^li not be a problem, Oae-hundred percent 
wool is best for holding crease and for good ivrearing qualities = Darker 
suits are easier to combine vfitb shirts and ties and may be used for evening 
dress rjhen cc-mbirsed x̂ ith Xvhite shirt, dark tie, black hose, and black shoesc 
A suit Xvith a marked pattern is difficult to combine with a figured shirt. 
white shirts can usually be worn only one day to work.- To be avoided are 
mix-match combinations with trousers and coats of different material and the 
high-ciit trousers that seem to belt under the armpits. 

Z-feri who are undervweight sliould wear lighter colors and loose-fitting 
jackets. Those \^c are overweight should favor dark, solid colors and 
stress vertical stripes. They should avoid suits of plaid or wide-striped 
material. Large-framed men should wear rough;, heavy materials c Small-
framed men should choose closely woven, smooth fabrics. Unbroken lines 
are best for those x#io are shorts 

ti 

Choosing Shirtso vHiite shirts are always acceptable in business-- How­
ever, styles in shirt colors vary; and soft pastels and patterned shirts 
are acceptable in some situations. Cotton material serves best for busi­
ness hours and is the best bet for sending to the laundry. Collar styles> 
frequently taken for granted, are an important consideration. The illus­
tration below will help in aiaking a suitable choice.2 

Choosing Ties. The tie should harmonize xjith the shirt and suit 
Solid-color, knit ties or reps, challis, and foulards in neat stripes. 
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small prints, or solid colors are always fashionable. Caution should be 
observed in attempting to match figured ties and patterned shirtso 

Both shirts and ties should emphasize each man's good points in coloring. 
A pallid complexion requires shirts and ties that give color to the face, 
while a florid-colored complexion requires shirts and ties that subdue the 
face coloring= 

Choosing Shoes, Shoes should be selected for comfort and wearing 
qualities^ Leather plain toe^ wing tip, or moccasin-stitched, lace types 
are best for business. Loafers and sport shoes are unacceptable. 

Choosing Socks, These should harmonize with tie and suit 
should not be worn for business. 

White 

Choosing Hats, Hats are not as important as they once were. Young men 
in business, hox'jever, are better dressed when they wear appropriate head 
gear. The hat chosen should be the sort that a gentleman would wear and 
should be becoming to the shape of face,^ 

Black is recommended for heavy duty. Brown and gray are also appro­
priate , 

Choosing Goats, The black Chesterfield (single or double breasted) is 
a good choice, and it can be worn no matter how formal the occasion. Other 
coats of simple lines and unobtrusive patterns, such as a black-and-gray 
herringbone coat, are also in good taste. Wearing a dingy, light-colored 
trench coat or rain coat in good and bad weather gives a business employee 
a slovenly look. 

Choosing Gloves. Gray, black, or natural pigskin is appropriate for 
almost any business costume. 

General Guidelines 

The entire wardrobe should be selected according to working conditions, 
The lead of the co'.apany's executives may be followed. Archer suggests the 
followJ.ng list of guiding questions for making wise purchases. 

a. Is it something I really need, or just a novelty that has 
caught aiy eye? 

h; Does this style suit me? 
c. Does it fit? 



d. 
e, 
f, 
g< 
h< 

i, 

j< 
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Is the fabric of good quality and easily cared for? 
Is it well made? 
Is it comfortable? 
Does the color look well on me? 
Will it combine with other clothing I already own? 
Does the price represent a "good buy"? 
Can I afford it? 
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Some things to avoid are« 

a. The sweater-sport shoes combination on the job 
b. Fads in the color and cut of clothing 
c. Extremes in the selection of shoes 
d. Loud sport-shirts and extreme clothing designs 

Clothing Care 

To look completely well dressed, everything worn should be clean and 
pressed. Clean glovesj a well-brushed hat, and a tie without spots are 
important details of the over-all, good-looking picture. Socks and hand­
kerchiefs should be kept laundered, and underclothing should be changed 
each day. 

Suits should be brushed and hung up after each wearing. All the 
pockets should be emptied, and the coat should be buttoned. If care is 
taken in hanging the trousers properly, the vjrinkles will "hang out," the 
vertical crease will remain sharp, and the horizontal crease (usually caused 
by throwing the trousers carelessly over a thin wire hanger) will not form. 
All stains and spots should be removed before pressing, 

A clean shirt should be worn each day. Frayed and soiled ends on 
collars and cuffs should be avoided. Nothing spoils the effect of a well 
pressed suit like a soiled shirt and fadedj rolled down socks« Ties should 
be kept clean and free from wrinkles. They should be discarded when they 
become unsightly. 

Since the shape of a hat gives it its style, it should be kept well 
blocked; and care should be taken to preserve its shape. For this reason, 
men should be careful to remove soft felt hats by lifting them from the top. 

A weekly wardrobe inspection should be made for minor repair jobs— 
loose buttons, torn pockets, frayed cuffs, open seams or hems» Clothes 
should be pressed frequently, A man should learn to sew on buttons if there 
is no one to do it for him. 

Wearing with Pride 

A young businessman who wishes to represent himself and his company well 
should keep his collar buttoned and his tie in place. He should wear his 
suit coat at work. 
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Jewelry is out of place on a man. Buttons and service club pins may 
be effective, A wrist watch and a tie clasp are businesslike. 

Health, Cleanliness and Personal Appearance 

Health 

Practicing good health habits is important to job success. The young 
man who feels well finds it easier to get along with his co-workers and to 
keep his work up to par. Because of the sedentary nature of distributive 
work, he will find that he needs to eat less fat, bread, potatoes, and 
rich desserts than those who perform heavy physical labor. He will also 
find himself in a better "frame of mind" for work if some of his recre­
ational activities are of a physically active nature. 

Cleanliness 

A bath and the use of deodorant daily are a must. Sometimes, however, 
the problem may not be body cleanliness but the habit of wearing a shirt 
more than one day. Nails should be manicured at least once a week. Hands 
should be washed after using aftershave to prevent its being left on the 
hands of persons greeted during the day. The handkerchief and pocket comb 
carried should be clean. 

Personal Appearance 

Young men will find it wise to select a conservative hair style. A 
short, fairly close masculine haircut will give a smart, businesslike 
appearance. It should be trimmed regularly so that the neck will not get 
shaggy and an appearance of neatness will be given. Regular shampooing is 
an order. An effort should be made to select the hair style best suited 
to individual traits. For example, a crew cut is suitable for a boy whose 
hair is of coarse texture; for a round-shaped head, the hair should be of 
medium length at sides and top; fine-textured hair should be worn in a 
pompadour, relatively short. To be avoided are sideburns and extreme crew 
cuts. 

To maintain an air of efficiency, a young men should avoid eating, 
chewing gum., or smoking on the job. He should not comb his hair or take 
care of other pergonal grooming functions in public. 

He should shave at least once daily; twice, if going out in the evening, 
Some men keep an electric shaver in the office for just such occasions. 

Checklist for Good Grooming 

Bell provides the following checklist for men in her book Business 
Behavior,5 
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A man is well groomed when: 

His body and teeth are clean and free from odors. He uses 
mouth wash and deodorants. 

His skin is clear, not oily, and he is freshly shaven. 
His hands have a eared-for look. His fingers are free of 

nicotine stain; the nails are clean and unchewed. 
His hair is neatly trimmed, clean, and combed, not oily 

and sticky. 
His underwear is clean. 
His shoes are shined, and the heels are not run down. 
His socks are clean and not allowed to ̂ -n:inkle around his 

ankles. 
His shirt is fresh daily and worn inside his trousers. 
His suit is pressed; the trousers are well creasedo 
No spots stain his clothing. 
His tie harmonizes with his shirt and suit, 
His clothing fits the occasion and is odorless. 
He wears a coat., 

Etiquette" 

The idea is to give a good impression for the company. 

Making Introductions 

1. Introducing one man to another, 

a. Say Mr, Joseph, Mr, Manning; Mr, Joseph, this is Mr, Manning; 
Mr, Joseph, this is my assistant, Mr, Manning (or John 
Manning), 

b. Avoid "Meet" Mr, Manning; "Shake hands with" Mr, ; 
or "I want to make you acquainted with ti 

2c Introducing an employee (man or woman) to a superior, 

a. Give the superior's name first, 

3. Introducing a new employee to co-workers, 

a. Give first name and last name or personal title and last 
name, 

b. Avoid first names. 

Acknow? ••dging Introductions 

1. The right response is "How do you do," 

2. Always stand when introduced. 
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3. Always shake hands with a man. Shake hands with a woman only if 
she offers her hand first. Make the handshake brief but firm. 
Don't pump the arm up and down. 

Receiving a Caller 

a. Do not keep him waiting whether he has an appointment or not. 

b. Do not keep him standing or let him sit while you talk at length 
on the telephone, carry on a trivial conversation with your co­
workers, doodle absent-mindedly, or shuffle through papers. 

c. Do see him as promptly as possible if he has an appointment. 

d. 

e. 

f. 

Do have the receptionist or secretary advise him when delay is 
unavoidable. Say, "I'm sorry to have kept you waiting," when 
you do see him. 

Ito stand when he enters your office. It is customary to shake 
hands. You offer your hand first. Ask him to be seated, and 
give him complete attention. 

Do end the interview courteously if he stays too long. Stand 
when he leaves. Shaking hands at parting is optional, but 
customary. 

Keeping an Appointment 

a. It's wrong to arrive late. That means you have to start with an 
apology. 

b. Ik) not: 

— Joke with the receptionist or engage her in unnecessary 
conversation. 

— Pace the floor, tap the table, chew gum, or whistle while you 
wait. 

— Remain seated if a secretary or the man you are calling on 
appears. 

c. Do: 

— Be on time or a few minutes early. 
— Have your briefcase in good order, 
— Take off your hat as you approach the receptionist, identify 

yourself, tell her whom you want to see. Thank her, and 
follow her instructions. 

-- Keep your hat off while waiting; remove your overcoat, hang 
it on a rack or fold and place on your lap or a chair. 
.Smoking is optional, only if an ash tray is available. 

— Stand if a secretary or the person whom you are waiting to 
see approaches. 
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d. When you go into his office, introduce yourself and wait for him 
to shake hands. Stand until he tells you to sit, and smoke only 
if he suggests it. Be alert to signs that he wishes to end the 
interview, 

e. Thank the receptionist on your way out^ 

Going to Lunch 

a. When you give the invitation 

— The right way is to set the date, place, and time by suggesting 
possible days, possible places, and possible times» Let your 
guest make the choice <, 

— Extend the invitation by' "How about having lunch with me?" 
"Could you have lunch with me next week?" It's ̂ Trong to sayi 
"Let's have lunch together,," This suggests that each person 
pay his own checks 

— Make a reservation, if necessary. It's not proper to take a 
guest to a restaurant where you'll have to stand in line. If 
he is late, don't go to the table without him, 

b. When you take care of the check 

— Do not interrupt a conversation to study the amount audibly, 
check or comment on it> or refer to your expense account, 

— Never permit a guest to pay all or any part of the check, 
— Don*t leave the tip in nickels and dimes -- never include 

pennies. Leave the tip in quarters and up, or add it to the 
bill, 

— Glance at the check as casually and briefly as possible, 
— Have money or -redit card handy, 

c. When you are the guest 

— After you accept an invitation, choose a day your host 
suggests, if possible. Be specific as to time; arrive 
promptly, 

— Ignore the check, 
— Watch for signs your host has to get back to the office. Make 

the first move to leave. 
— Don't feel obligated to invite your host co a return luncheon. 

This is not necessary or expected. 
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SUPPLEMENTARY MATERIALS* 

Pamphlet — "What Every Woman Should Know About Men's Fashion" 

Chart — "Appearance Counts" 

*Attached as part of this Unit. 
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WHAT GOES WITH WHAT 
The Curlee Correct Dress Chart* 

Shirt Tie Handkerchief Hose Shoes Belt Hat 

Grey 
Suit 

Blue 
Suit 

Brown 
Suit 

Blue 
Yellow 
Grey 
Green 

Light blue 
Grey 
Yellow 
Green 

Tan 
Green 
Yellow 
Melon 

Blue & grey 
Yellow & grey 
Grey & red 
Green 6f grey 

Blue '6r grey 
Grey & red 
Yellow & blue 
Blue & green 

Brown & blue 
Green 6c brown 
Yellow & brovm 
Melon &• brov7n 

Blue border 
Yellow 
Red & grey bdr. 
Green border 

Blue border 
Grey & red 
Yellow & blue 
Blue & green 

Tan 
Green 
Yellow 
Melon 

Blue 
Grey 
Grey 
Green 

Blue 

& grey 

Dark grey 
Blue 
Black 

Brown 
Green 
Brown 
Brown 

Black 
Brown 
Black 
Brown 

Blue black 
Black 
Black 
Black 

Brown 
Brown 
Brown 
Brown 

Black 
Brown 
Black 
Brown 

Blue blacK 
Grey 
Black 
Black 

Brown 
Brown 
Brown 
Brown 

Bluish 
Brown 
Grey 

i grey 
1 

Soft green 

Blue bl 
Grey 
Grey 
Grey 

Tan 
Green 
Brown 
Brown 

ack 
} 

\ 

h 

FOR SPORTS 
Slacks Sweater 

Sport Shirt 
(Checked, 

Striped, Plaid) Tie Shoes Hose 

Grey 
Jacket 

Brown 
Jacket 

Blue 
Jacket 

Oxford grey 
Brown 
Olive 
Blue 
Grey 

Red 
Brown 
Olive 
Blue 
Grey 

Black 6f red 
Brown & grey 
Olive & brown 
Grey & blue 
Blue & green 

Black 
Brown 
Olive 
Blue 
Green 

Black 
Brown 
Brown or 
Black 
Black 

black 

Blue 
Olive 
Green 
Tan 

Blue 
Olive 
Grecti 
Tan 

Tan ix blue 
Olive 6f tan 
Rod & green 
Brown & red 

Blue 
Olive 
Red 
Brown 

Dark brown 
Brown 
Brown 
Brown 

Grey 
Brown 
Light- grey 

Grey 
Brovm 
Rfd 

Grey & red 
Blue 6t brown 
Blue & red 

Blue 
Brown 
Blue 

Blue black 
Brown 
Black 

(|L.̂ ,_ 

*>'< Prepared by 0. K. Schooffler, Fashion Direclor of Eg quire Magazine 
The ability to combine colors effectively 1H Lbe mark of the weJl-dressed gentleman. 
Use this chart as a guide in coordinating yo* i" drp.aa and BportB wardrobes. 
Important Facts About Your__New Cur lee CJothes, Curlee CtoUilng Company, St̂ , ^°^iM^K^''^i^PP-2}^AK 

Black or grey 
Brown or grey 
Brovm 
Black, blue, or grey 
Green or blue 

Tan or blue 
Olive or tan 
Green or brown 
Tan, brown, or black 

Grey 
Brown or dark blue 
Blue or grey 

r/a,XirsE:;:.iSuii*tiiH.piiiiM!''iiiii^ 
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"Unless 
is worn with 
made 
anonymous 

^ smart ' 

a garment fits well and 
^race. t cannot be 
by quality or cut 11 
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"Personality is the totality of 
qualities and characteristics of a 
given person, ordinarily attributed 
to original nature, expressing them­
selves in modes of carriage, language, 
manners, clothes, ways of speaking, 
interest, attitudes, and other 
reactions to the social milieu," 
(as defined by Constantine Panuazio in Student's Dictionary of 
Soeielogical Tersis) — — — ^ - tatsKzt 
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To change one's personality, one 

must adapt himself to the acceptable 
modes of the society in which one 
lives. 

iBi 

\ , 
1 

i i 
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''Adaptability is the habit of 
finding and using opportunities in 
the environment and following not 
the line of least resistance but 
those of greatest opportunity." 

r.Hany W. Hepner) 
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Selection of Clothing; Items 

When choosing clothing items, care­
fully consider: 

-- Appropriateness of dress, jewelry, 
footwear 

-~ Distracting influence of dress 
-- Acceptable dress customs for 

employment and working conditions 
-- Overcoming physical characteristics 

through dress 
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Become Aware of the Necessity fcr 
a-

Good Habits Pertaining ID-

Cleanlmess and oersonal hr̂ :iene 
Proper use of daytime "osmetics 
Attractive business hair styles 
Well-kept hands and nails 
Good posture 
Distraction caused ov s:roomins; 
on the .iob 
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DO YOU SEE YOURSELF AS 
OTHERS SEE YOU? 

Really look 
at yourself, 
and not through 
a false mirror 

DH 63 nm 
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DO YOU SEE YOURSELF AS 
OTHERS SEE YOU? 

Really look 
at yourself, 
and not through 
a false mirror 

re 63 1*© 

T.Vbwt^tct^. iusr.>wn^U(^ ui^-



^-Ji -- \ 

CLEANLINESS IS A VIRTUE. 
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YOU ARE WHAT YOU EAT. 
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rycvvcbjx*^, ">Ĵ T MA-rt, LA8,,y«K-



\^M/ ^ 

^ ! 

£SSt .• 3.^^ 

s 

IE 65 TJaS 

-7; 4 ^ » < T C ^ 3 2 , JWCr.-Jn^cTi, -i^tB-jii-^C-



W/ 

r-- V 

/--== 

jh^ ^ " - * -^ 

f « £ ^ #fe-«'T- —**^ •̂ *-



"̂a 

i 
'tmH-" 

IVH' Regular and vigorous exercise and 
play is required for good 

physical and mental health 
fmi 
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CAN YOU CONTROL 
YOUR NEGATIVE EMOTIONS? 

Plan a campaign to control 
your negative emotions. 

Required steps--
1. Identify negative 

emotions 
2. Determine when, hew, 

and why they occur 
3. Determine necessary 

measures to control 
4. Apply remedies and 

actions for control­
ling and correcting. 

PE 63 XMX6 
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SOME GENERAL BEHAVIOR PATTERNS THAT 
ARE IMPORTANT IN DISTRIBUTIVE OCCUP-

ATIONS 

1. Common courtesies 

2. Consideration of others 
and their property 

3. Degree of sincerity--
compliment frequently and 
honestly 

4. Tactfulness--consideration 
of others and their 
feelings 

5. Cheerfulness--rexlects 
confidence 

Willingness to assume more 
than your share 
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SOME GENERAL BEHAVIOR PATTERNS THAT ARE 
IMPORTANT IN DISTRIBUTIVE 

OCCUPATIONS (continued) 

7. Agreeableness--not demanding 
your way all the time 

8. Avoiding finding fault and 
discussing others 

9. Generosity--not so much with 
money but with your time, 
praise, thoughtfulness, 
kindness, smiles, under­
standing , empathy, 
appreciation, courtesy, 
work, and effort 

10. Crudities of speech 

I t 
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ARE YOU WILLING TO: 
rmtm*! 

1. Accept existing group 
standards? 

2, Avoid existing frictions, 
feuds, and cliques? 

2- Accept existing conflicts 
of personalities? 

* 

4. Accept difficulties of work 
with grace? 

^/^^ 

I 
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IMPORTANT ITEMS AFFECTING 
WORK HABITS: 

• • • • • •MMBna 

^-^M,. 

1. Absenteeism 
2. Punctuality 
3. Stalling or loafing on 

the job 
4. Using company time for 

personal matters 
5o Borrowing company equip­

ment, supplies, or money 

CAN YOU THINK OF OTHERS? 
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Wnat values do olace on tne 
personal attitudes, traits, and 
characteristics which make work and 
relations with others easier? 

T E A M EFFORT 

-,\ 
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SPUE CHARACTERISTICS IKICH MAKE WORK 
EASIER AND IHIGH SUGGEST THE BEST 

JIETHODS OF DOING A JOB: 

Accuracy Industriousness 
Adaptaoility Ingenuity 
Alertness Intelligence 
Awareness Interest 
Common sense Judgment 
Dependabi1ity Memory 
Discretion Organization 
Efficiency Patience 

•7 

Emotional stability Persistence 
Endurance Pride in work 
Followins: directions Punctuality 
Foresight Resourcefulness 
Good nabits Responsibility 
Honesty Thoroughness 
Humor Versatility 

Can you tnink of other characteristics? 
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SOME CHARACTERISTICS 
RELATIONS 

Acceptance 
Appreciation 
Cheerfulness 
Consideration 
Cooperation 
Courtesy 
Criticism 
Empathy 
Friendliness 
Generosity 
Loyalty 
Manners 
Poise 

WITH 
WHICH AFFECT 
OTHERS 

Recognition 
Respect 
Refinement 
Sincerity 
Sympathy 
Tact 
Thoughtfulness 
Tolerance 
Understanding 
Unselfishness 
Voice tone 
Willingness 

Can you think of other 
characteristics? 
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SOME CHARACTEHISTICS WHICH AFFECT JOB 

ADVANCEMENT 

'^ 

% 

Ambition 
Competitive spirit 
Imagination 
Initiative 
Inventiveness 
Public-relations 

ability 
Public-speaking 

ability 

Reoutation 
Self-improvement 
Personality 

' ^ 

A , 

Can you think of other 
characteristics? 
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To the novice or uninitiated, a framing square is an inert piece of 
steel to be used for making a square cut. The markings a re of little 
significance and the maze of figures is unfathomable. 

To know the framing square is to trust it. In the hands of a skilled 
craftsman it becomes a living thing, providing the guide or direction 
for l ines, angles, dimensions, and shapes. To know its secrets and 
its intricacies is to be able to lay out and control the course of most 
types of construction. As the transit is to the surveyor, so is the 
framing square to the craftsman - an instrument of accuracy and 
excellence. Adequacy and skill in its use separates those who are 
confident from those who a re hesitant, the full journeyman from the 
apprentice, the master craftsman from the "hammer and saw" 
carpenter. 

There is a feeling among carpenters and apprentices that one must 
have a knoVvdedge of higher mathematics in order to be a good roof 
framer. This is simply not t rue. Despite its numerous scales and 
figures, there is nothing complicated about it. 

This book tells the carpenter and apprentice "How to do it. " It 
explains, by means of illustrations and detailed instructions, the 
various markings on the square, and the purposes for which it is 
used by the craftsman in the course of his daily w^ork. 

It is my sincere hope that this book will be a valuable aid to the 
young carpenter who is on his wa.y to becoming a skilled craftsman. 

James Giuliano 
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 

i « 

Descript ion of the Framing Square Lesson 1 

O B J E C T R ^ E : TO become fami l ia r with the p a r t s of the i r aming square . 

INFOR^LA^TION: 

jvlodern framing squares a r e made of s tee l in 
\*arious f inishes, such as polished blue , copper 
finished, a luminum, and s ta in less s tee l . These 
squares a r e marked with \-arious sca l e s and 
t ab les , such a s raf ter and framing t ab l e s , E s s e x 
b o a r d - m e a s u r e tab le , octagon s c a l e , and b r a c e 
t ab les . 

The framing square has many u s e s in m e a s u r ­
ing and spacing j o i s t s , s tuds , and r a f t e r s . The 
square i s a l so used a s a m e a s u i i n ^ device for 
determining the lengths and cuts of common, hip, 
valley - and jack r a f t e r s , and a s a layout tool for 
s t a i r building. The framing square in common 
use today i s the Stanley RiOO, which is the one 
that this book is based ui3on. 
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FIG. 1 

The p a r t s of the framing square a r e defined a s follows: 

Body - - The body i s the longer and wider p a r t and i t i s 24 inches long 
and 2 inches wide. 

iongue - - i h e tongue is the s h o r t e r and narrow^ pa r t . It i s 16 inches 
long and Ij inches wide. 

Heel - - The outside edoe where the bodv and i:ons[ue m e e t i s called the 
heel . 

±?ace The face of the sq^iare i s the side on which the name "Stanley" 
i s s tamped. 

Back - - The back i s the side opposite the face. 

ASSIGN3iENT: 

Study this l e s son and be able to answer any quest ions the ins t ruc to r may 
ask . 

- 1 -
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UNIT I - DESCRIPTIOX, PRINCIPLES, TER^IINOLOGY 

The Scales on the Framing Square Lesson 2 

OBJECTI\''E: To become familiar with the scales on the inner and oute: 
edge of the framing square. 

INFOR^L\TION: 

The scales are the di\-isions found on the outer and inner edges of the 
square, marked in inches and fractions of an inch. 

The Stanley square has the following scaJes and graduations: 

Z. 

Face of body - - outside edge: 
Face of body - - inside edge: 

Face of tongue--outside edge: 
Face of tonmie—inside edge: 

inches and sixteenths 
inches and eighths 

inches and sixteenths 
inches and eighths 

/ .^TONGUE 
t^'liiiiif'l' i f | i | i l ' l ' i ' l ' ! i | i | 

j l i l i i i f iH i i i . l l l i l i l i l i l i l i l 
I •'' fICMTMS 

sc*ie 

FACE 

Back of body — outside edge: inches and twelfths 
Back of body — inside edge: inches and sixteenths 

Back of tongue—outside edge: 
Back of tongue—inside edge: 

inches and twelfths 
inches and tenths 

.ur± 16' 

' ^ 

,« ^ MEASUBE 

"~*tK-Hta 

i U • ^ '• 

tamBKtrm-
SCAtt 

BACK 

^ H 

St * 

^ 1 
i i 

M*s 

FIG. 3 

Hundredth scale — this scale is located on the back of the tongue, in the 
corner of the square. The huj^dredth scale i s one inch divided into one 
hundred par t s . Tne longer lines indicate 25 bundredliis and the next 
shorter lines indicate 5 hundredths. Below the nundredths scale is one 
inch graduated in sixteenths, so the conversion from hundredths to six­
teenths can be made at a glance without the need of dividers. This is a 
con^-enience when determining rafter lengths, using the figures of the 
rafter tables where hundredths a r e given 

Vi7 16 15 14 13 12 ^ i l -^ 

\ ' -•,...• J.i.itsUrrrruu'.rttrfTTltill. ••*^^ : 

FIG. 4 



UNIT I - DESCRIPTION, PRINCIPI.ES, TERMINOLOGY 

The Rafter Tables Lesson 3 

•aii**^ 

OBJECTIVE: To become familiar with the rafter and other tables on the 
framing square. 

3 

INFORMATION: 

The framing square has tables for various framing and mathematical 
problems. Each table is used to solve a specific framing prui-lem. 

,;* 

^ -
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FIG. 5 

1, Rafter Tables 
These tables a re found on the face of the body, and a re used 
to obtain the matnematical lengths of the various raf ters , and 
their cuts. It consists of six lines of figures, and their use is 
indicated on the left end of the body. 

The first line gives the length of comnnon rafters per foot of 
run. 

The second line gives the length of hip and valley rafters per 
foot of run. 

The third line gives the length of the f irs t or shortest jack 
rafter and the difference in length of the other jack rafters 
when spaced 16 inches on center. 

m 

'A-

X-

The fourth line gives the length of the first or shortest jack 
rafter and the difference in length of the other jack rafters 
when spaced 24 inches on center. 

The fifth line gives the side cut of jack raft .'S for an equal-
pitch roof. 

The sixth line gives the s'.de cut of hip or valley rafters . 

^ 
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Octagon Scale 
This scale is found along the center of the face of the tongue. 
As its name implies, this scale is used to lay out octagons, 
or 8-sided figures. 
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FIG. 6 

3. Essex Board Measure Scale 
This table is on the back of the body. By the Vie of this scale 
the board-foot nneasure of any size piece of t imber can be found. 
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4. Brace Measure Scale 
This table is found along the center of the back of the tongue, 
and gives the length of the common braces . 

ASSIGNMENT: 

Study thoroughly the scales and tables on the square and be p r e ­
pared to answer any questions your instructor may ask concerning 
them. 
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Total Rise 
The total r ise is the vertical distance that the ridge is above the 
plate line. 

Line Length 
The term line length as applied to roof framing is the hypotenuse of 
a right-angle triangle whose base is the total run and whose altitude 
is the total r i se . "̂ Ane length is just what its name implies; no thick­
ness or width of material is considered; it is simply a linear measure-
ment. 

Rise in inches 
(variable) 

Ruii'm 
y^UhifofSpan-'> 

(24") 
>i 

FIG. 11 

Unit of Run 
The unit of measurement, 1 foot, or 12 inches, is the same for the 
roof as for any other part of the building. The principle underlying 
all roof framing is that all run measurements are taken on a level 
plane. The level plane distance is always spoken of as run; therefore 
the unit of run is 1 foot or 12 inches. 

Rise in Inches 
The term r ise in inches is the number of inches that a roof " r i s e s" 
to every foot of run. (See Fig. 11.) 

-Z4" 

ONE 
PITCH 

7. Pitch 

ONE HALF 
PITCH 

ONE THIRP 
PITCH 

The pitch of a roof is the term used to describe the amount of slope 
of the roof. It is expressed in te rms of one pitch, one-half pitch, 
one-third pitch, etc. 

• s - ^ ASSIGNMENT: 
Memorize these terms and definitions and be able to answer any 
questions che instructor may ask concerning them. 

mm 
- 7 -
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 

i' 
The Pitch of a Roof Lesson 6 

OBJECTIVE: To learn the meaning of the term "pitch. " 

INFORMATION: 

Many times the term "pitch" is used when the term "r ise per foot" should 
be used. Though both terms mean practically the same thing, there is a 
goemetrical difference. 

Definition: The pitch of a roof is the angle of inclination that a roof makes 
with a horizontal plane. It is equal to the total r ise divided by the span. 
The rule to find the pitch i s : 

Total r ise divided by the span will give the pitch. 

Total Rise equals Pitch. 
Span 

Example: The span of a building is 32 feet, and the total r ise is 8 feet. 
Following the rule, 

total r ise = 8 = i pitch, 
span 32 

This means that the height from the level of the wall plate to the top of the 
ridge is 4 of the total width of the building. To find the r ise per foot, multiply 
the pitch by 24. 

FIG. 13 

Fig. 13 is a diagram in which the figures on the framing square are used to 
illustrate the relationship between the te rms "pitch" and "r ise per foot. " 

- 8 -



ASSIGNMENT: 

Be p repa red to answer any question the ins t ruc tor may a sk concerning 
"pitch" and " r i s e pe r foot. " 

Find the pi tch for the following four roofs : 

Span Total Rise 

27 feet 9 feet 

24 feet 8 feet 

rgjlL 

3. 28 feet 

4 . 40 feet 

84 inches 

120 inches 

- 9 -



UXIT I - 3DESCRIPTION, PRINCIPLES, TERMINOLOGY 

The Measuring Line Lesson 7 

OBJECTIVE: To l e a r n the meaning of the t e r m "measur ing l ine . " 

INFORMATIGX: 

The measu r ing l ine was used exclusively back in the days when lumber 
was not d r e s s e d on four s ides a s it is nowadays. It i s now used only if a 
s t ra ight piece of lumber cannot be found to lay out the pa t t e rn ra f te r . 

FIG. 14 

Definition: A m e a s u r i n g line is a line drawn down the middle of the face 
of -he raf ter pa r a l l e l to the edges . The best way to make the measu r ing 
l ine i s by s tr iking a chalk l ine at the p r o p e r place on the pa t t e rn m a t e r i a l 
f rom end to end. 

At the p r e sen t t ime , when raf te r m a t e r i a l comes to the job 
s i te smooth and s t ra igh t , the modern ca rpen te r usually uses the edge of 
the lumber to s tep off the ra f te r . 

ASSIGKVIEXT: 

Be p r epa red to ansvrer quest ions concerning this l e s son . 

- 1 0 -
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 

The Structural Member s of a Roof Lesson 8 

i ^ . 

OBJECTIVE: To beconme famil iar with the severa l types of r a f t e r s in 
const ruct ing a roof. 

INFORMATION: 
There a r e th ree common types of roofs used in house construct ion, namiely, 

1. The gable roof 
2. The hip roof 
3 . The in te rsec t ing roof 

The gable roof r e q u i r e s only common r a f t e r s , but the hip and in tersec t ing roofs 
requ i re not only common r a f t e r s , but a lso severa l other types of r a f t e r s . 

RAFTER OVERHAN0 

iKrfX 

FIG. 15 
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Definition of roof r a f t e r s : 

1. The common raf te r 
Runs at r ight angles f rom the plate to the ridge. 

m: 
m 
»-i 

-1 

r 

HIP ROOF 

RI06E. 

H I P RAFTER 

HIP RAFTER 

G O M n O N RAFTER 

H I P JACK RAFTER 

'̂ S 

FIG. 16 
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Z. The hip rafter 
Runs diagonally from the plate to the ridge. 

A 

m 
HIP AND VALLEY ROOF 

FIG. 17 
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3. The valley rafter 
Runs diagonally frora the plate to the ridge along the line where 
two roofs intersect. 

4. The hip jack rafter 
Runs frona the plate to the hip rafter- (See Fig. 16. ) 

5. The %'alley jack rafter 
Runs from the ridge to the valley rafter. (See Fig. ] ' ) 

6. Tne cripple jack rafter 
A short rafter that does not touch either the plate or the ridge, 
usually running from the hip rafter to the va l le / rafter. 

7. The overhang of a rafter 
The overhang extends over the edge of the plate. (See Fig. 15.) 

8- The rid^e board 
The ridge beard is placed between the top ends of the rafters, 
an*! the rafters a re nailed together on opposite sides of this 
board- It ties the rafters together. (S^e Fig. 15.) 

9- The collar beam 
The purpose of the collar beam is to keep the rafters from 
spreading apart . (See Fig. 15.) 

ASSIGNMENT: 

Study and memorize the different types of : "*"ers and be able to answer 
any questions the instructor may ask concerning them. 

-14-
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 

The Flurnb, Level, and Side Cuts of Rafters Lesson 9 

OBJECTIVE: To become familiar with the different cuts of various raf ters , 
and where they are to be made. 

I« 
INFORMATION: 

In order to make the variouo rafters fit into their proper places, certain 
cuts must be made. These cuts a re called plumb cuts, level cuts, and side 
or cheek cuts. They must be made in their proper place on the rafter. Any 
cut that is vertical when the rafter is in its proper place is called a plumb 
cut, and any cut that is horizontal when the rafter is in its proper place is 
called a level cut. 

^ BOOUD 

FIG. 18 

Definition of rafter cuts: 

Plumb cut 

•^S'' 
•^s* 

• s * 

t ' a-

The plumb cut is made at the end that is placed against the 
ridgeboard at the ridge. If the ridgeboard is omitted, which 
is very seldom, it res ts against the opposite rafter. 

2. Level or heel cut 
The level cut is sometimes called the heel cut, and res ts on 
the wall ]^late. 

-15-
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11: Side cuts 
The side cut is sometimes called the cheek cut and is required whes 
a rafter is not at a 90-degree angle to the particular member of the 
roof that it fits against. Hjp and valley rafters require a ccmbir^ation 
plumb and side cut at the ridgeboard, due to the fact tiiat they meet it 
at a 45-degree angle. Hip, valley, and cripple jacks also require 
combination plumb and side cuts. 

ASSIGNMENT: 

Draw a plan view (as seen from above) of an intersecting roof. (The 
dimensions will be given Individually by the instructor .) Include all 
rafters - comnnon, hip, valley, and jack. Specify where and what 
types of cuts a re to be made. 

-I 

^>c 

5 ,V 

'si' -16-

V . - - ' 

ST: 



^ f B ^ '̂ 1 

•-iissj'jiz-̂ iiCGr 

3 
Wii 

%1 

r.::ar2i>j:'i-., r-r T>-!rr:=^se, 

T*". 

z 1̂ 35- i?:r-z'ici: wcrtx, 

«rKL 

T 'V_ i . TiS.Tne i s soEzrixtr'i: rcn 1̂ 3* or trre sms i re^ 

^nxLime 

Trte j;D.ri!es rm :it£ ^xcsisri^ e-%^ :ai :±i? ^ r i - i r im? asKrr 5_i^ a r^ascL 

Tiie T«fxr;T i:sHl£S ^irs Iir)i3:s-x rai r i s 
£11 xhs szHuS-re. 

i 

M 

^ 4 

7- "Hie liTrodi;-^xhn: S;I2~L:£ i s ~ti>rsir:sf. nn irts-

S- T h e -T~T-5rr I1±D£ X£ l i i s r=~s- r T C V - ^ ^ ^i?:^^ im* Z^n^r^ :n; I 2 s camszrair 
TaixsTS __. 

9~ I t e S n s l i s iszTxns: 

Tcca l zTjn 

T o i a l z:iss 

UDit .^ rrnr 

S i s e ±n -TP-irhrtS 

^ : 



ti i > 
( ) 

p IJti 

I 

ri 

{5i 
i 5' 

u 

tfi p iJ 
1 

0 

I? 
IJ. 

i 
t) \J 

i 

^ 

Vi 

\l 
IJ 

3 

-w 

'*! 

,? 1' 

H 

I-

li-

I -4 

fll' 

'(4 

d 

y 

N 

'.13 

Ki 

[f 

I M 

pi 
.1 

W'i 

1 

J 

P 

i.. H'i<!4*>tl*&y'S-5*V,.'Sf'«;*!f''s<i:r'<S- k~k.-»i^-i>,fM^'^'<S^^<»it>hnl^'iPVStM&i<^'&:^_S'i^,^S;i **.t&KiaSi£;ia-S:?.s<i!^i»f«^:„:}ig3 ;&,.T:-;'S«*KS:»s-iftitJ 'K;? :\fA;Vft,wM\M^\\\mi|'>;%=^mm\\.v;:k\\mtil-'ii\vm''i;m\VUXAm'^fe^^^^^^^ 



:XP,A 

UNIT n - PRINCIPLES AND PRACTICES OF RAFTER LAYOUT 

Finding the Total Rise Lesson 1 

OBJECTIVE: To learn how to find the total r ise of a roof when it is not 
given on a plan. 

INFORMATION: 

In Unit I Lesson 5, the total r ise was explained as "the vertical distance 
the ridge is above the plate line. " Many times this distance is not given in 
the pla:*i. yet the roof framer must know what the total r ise of the roof will 
he, so that the roof will meet building code regulations and be in proportion 
to the rest of the house. It is a simple matter to find the total r ise by 
fallowing this mathematical formula: 

Multiply the number of feet in the run by the r ise 
per foot. 

Example: Find the r ise when the run is 14 feet, and the r ise per 
foot is 8 inches. 

14 X 8 equals 112 inches, or 9 feet 4 inches, totaJ 
r i se of the roof. 

ASSIGNMENT: 

Find the total r ise for the following roofs: 

Run Rise Per Foot 

16 feet 
18 feet 
15 feet 6 inches 

6 inches 
9 inches 

10 inches 

Give answers to the above problems in feet and inches, such as 
9 feet 4 inches. 

-19-
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UNIT II - PRINCIPLES AND PRACTICES OF RAFTER LAYOUT 

Finding the Rise P e r Foot Lesson 2 

OBJECTIVE: To l ea rn how to find the r i se pe r foot of a roof when it i s not 
given on a plan. 

INFORMATION: 

Very often the a rch i tec t v/ill not give the r i s e per foot of a roof, yet i t 
i s essent ia l that the roof f r amer know what the r i se pe r foot i s , a s it is one 
of the figures used on the framing square to step off a raf ter . Again it i s a 
simple ma t t e r to find the r i se per foot by following a mathemat ica l formula: 

Divide the total r i s e (in inches) by the number 
of feet in the run. 

I \ 

Example: Find the r i se pe r foot when the total r i s e is 9 feet 
4 inches and the run is 14 feet. 

Convert 9 '4" to i nches 9 x 12 equals 108 plus 4 
equals 112 inches. Number of feet in the run i s 14, 
so, following the formula, 112 divided by 14 equals 
8. This means that 8 i nches i s the r i s e pe r foot. 

ASSIGNMENT: 

1/ * Find the r i se pe r foot of a roof where the total r i s e in 10 feet 
6 inches , and the spa^ is 28 feet. 

B i 
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I 



UNIT n - PRINCIPLES AND PRACTICES OF RAFTER LAYOUT 

^r The Unit of Run Lesson 3 

OBJECTIVE: To learn why the total run is broken down to units of run. 

INFORMATION: 

The term "run, " whether it is used in conjunction with total run or unit of 
run, is applied to a horizontal rafter; no height is indicated. In Unit I Lesson 
5, the total run was described as "the horizontal distance from the outer edge 
of the wall plate to the center of the r idge ," or, in other words, the total run 
can also be described as being one-half the span. In order to use the f ram­
ing square, which is only 24 inches by 16 inches, the total run must be broken 
down to figures that can be used on the square when stepping off a rafter to 
obtain its leng th. 

-UniiafRm 

K- Tnri-alRun-

Tofal 

FIG. 19 

The common unit of measurement is 12 inches or 1 foot. The total run is 
broken down into units of 12 inches or 1 foot. Thus, if the total run is 14 feet, 
it is broken down into 14 units, each unit consisting of 12 inches. Therefore 
in stepping off a rafter to obtain the length there will be 14 steps. In stepping 
off a common rafter, the 12-inch mark is always held on the body of the square, 
and the rise-per-foot mark is always held on the tongue of the square. The 
figure "12" will give the place for the level cut and the r ise-per-foot figure 
will give the place for the plinnb cut. 

ASSIGNMENT: 

Study Fig. 19 and be prepared to answer any question concerning 
this lesson. 

- 2 1 -



UNIT n - PRINCIPLES A3MD PRACTICES OF RAFTER LAYOUT 

length P e r Foot of Run Lesson 4 

OBJECTIVE: To learn the principle of the length of the common rafter 
per one foot of run. 

INFORMATION: 

In the previous lesson, the total run was broken down into units of 12 
inches or i foot. The rafter tables found on the Stanley RlOO framing 
square a r e based on the " r i se per foot run" which means that the figures 
in the tables indicate the lengths of rafters per one foot of run for common 
rafters for any r i se of roof. For example, look at the 10-inch mark on 
the face of the body of the square. The first figure under the mark is 15. 62, 
This means that a r i se of 10 inches per foot of run gives a corresponding 
length of 15. 62 inches for the common rafter. 

The rafter length per foot of run is clearly illustrated in Fig. 20. The 
reason for using this "per foot run" method is that the length of any rafter 
can be easily determined for any width of building. The length per foot run 
will b€ different for different pitches; therefore before you can establish 
the length of a rafter, you must know the r ise of the roof in inches, or the 
" r i se per foot of run. " (Unit IE Lesson 2. ) 

FIG. 20 
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Example (See Fig. 20): 

m 
A roof has a run of 3 feet and a certain rise per foot. The figure may be 

regarded as a right-angle triangle "ABC," having for its sides the run, r i se , 
and the rafter. The run of the rafter has been divided into three equal par t s , 
each part representing "one foot run. " By drawing vertical lines through 
each division point of the run, the rafter also will be divided into three equal 
parts "D. " Since each part "D" represents "the length of the rafter per one 
foot of run" and the total run of the rafter equals three feet, it is evident that 
the total length of the rafter will equal the length "D" multiplied 3 t imes. 

E- 1 

Thus if the r ise per foot of run were 10 inches, each length "D" would be 
15. 62 inches, and the to^al length of the rafter would be 3 times 15. 62, or 
46. 86 inches. 

ASSIGNMENT: 

Using the square, find the mathematical length for the following 
common rafters: 

r. 4 1. Run is 14 feet 6 inches and the rise per foot is 9 inches. 

2. Run is 16 feet and the total rise is 10 feet 8 inches. 

m 3. Span is 27 feet and the total r ise is 162 inches. 

23 
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UNIT n - PRINCIPLES AND PRACTICES OF RAFTER LAT. OUT 

Plumb and Level Lines Lesson 5 

OBJECTIVE: To learn the principles of plumb and level lines. 

i 

INFORMATION: 

=̂ 1: 
j^p ; 

» ' 

1 ! 
1 H;-: 1 

1̂̂  

In order for any rafter to fit against another member of a roof, i ts lines 
or cuts must correspond to the particular member against TĴ hich it must fit. 
These lines or cuts a re known as plumb or level cuts. Any line that i s 
vertical when the rafter is in i ts proper position is called a plumb line, and 
any line that is level when the rafter is in its proper position is called a 
level line. 

hUne Isngih 
2-RidgsQjf 
Z-SeaiCt/r 
4--Overhang 

5-JailCvf 

I 

K i 

FIG. 21 

-24-



"5 " -i^-=1 

«s- J 

The ridge cut of a common rafter (See Fig. 21) 
The ridge cut of a common rafter is the cut at i ts top end. It 
fits agsdnst the ridgeboard. This cut, being vertical when the 
rafter i s in i ts proper position, is called a plumb cut. 

Seat cut of a common rafter (See Fig. 21) 
The seat cut of the common rafter is the cut that permits the 
rafter to fit or re^c on the top plate of the building. It con­
sists of both plumb and level cuts. 

FIG. 21A 

Tail cut of a conamon rafter 
The shape of the cut at the exposed end of a coramon rafter can be a 
combination of several cuts. Fig. 21A i l lustrates a few typical cuts 
that a re commonly used. Generally, they a r e a combination of the 
plumb and level cuts. 

ASSIGNMENT: 

L^B', 

1. Take a framing square and lay out a seat cut for a rafter 
that hcs a r i se per foot of 9 inches, the level line to be the 
full width of the wall plate. 

2. Lay out a ridge cut for a rafter with a r i se per foot of 6 inches. 

- 2 5 -
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UKIT n - PRINCIPLES A2n> PRACTICES OF RAFTER LAYOUT 

Linv^ Length of a Common Rafter LeTson 6 

OBJECTIVE: To l e a m the line-length principle of roof framing. 

INFORMATION: 

The te rm "'line length" simply means the lineal measurement of a rafter: 
no thickness or width i s considered. It i s the hypotenuse of the right 
triangle whose base is the total run and whose altitude is the total r i se . 
Knowing the line length of a rafter i s necessa r" \rfien ordering the mater ia l 
for the rafter. 

The line lengLh can be found by measuring across the square from a total 
r i se to a total runs 2nd multiplying the line length by 12. This gives the 
actual mathematical length. 

UXK LENGTH C B TOTAL RISE 

A TOTAL RUN 

FIG. 22 

ilxanaple: Tctal r i se i s S feet, and the total run is 8 feet. 

Measuring across the .^quare (hypotenuse) i; >ing the above 
figures will give H ^ feet. Multiplying l l j ? by 12 gives 
135^ inches. This i s the mathematical length of the common 
rafter. 'This length does not take into consideration the 
deduction for the ridgeboard or the extra for the overhang. 

Another method of finding the mathematical length of a 
cominon rafter i s to use the one-twelfth scale on the framing 
sq-uare. In using this scale,, one inch stands for one foot, 
and each twelfth equals one inch. Use the total r i se and the 
total nan and measure diagonally across these tisro figures. 

"26-
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ASSIGNMENT: 

Find the line length for the follow^'ng common r a f t e r s : 

1. Total r i s e 7 feet 6 inches , span 20 feet. 

2. Total r i s e 9 feet 4 inches , total run 14 feet 6 inches . 

3 Total r i s e 120 inches , span 22 feet. 

Use both methods for each problem, a s desc r ibed in the le£ .on. 

27-
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UNIT II - PRINCIP^ ES AND PRACTICES OF RAPTER UIYOUI 

Determining Rafter Lengths Mathematically i-^s2on 

OBJECTIVE: To learn hov^ to figure lengths of rafters using tr^fi. Y^iiteT table; 
on the square. 

INFORMATION: 

In the previous lesson, the line length was foiind by mc-asuring across Lhe 
square diagonally. The figures given on the rafter tables can also be used to 
figure lengths mathematically. 

Procedure: On the rafter table find the length of the rafter per foot oi 
run for the r ise per foot of the roof. Multiply the figure 
found on the rafter table by the total run. The answer is 
the mathematical length of the rafter. 

B • 
Example: Find the length of the rafter if the r ise Ber Xcoi; of the roof 

is 8 inches, and the total run is 11 feet 4 inches. 

Under the figure 8 ĉ i the rafter table, find the length of the 
common rafter per foot of run; this will be 14. 4& inches. 
Multiply 14.42 by the total run, 113" feet. The answer is 
163. 42 inches. 

To find the number of feet, divide 163.42 by 12. This equals 
13 feet 7. 42 inches. To convert . 42 to its fractional equiva­
lent, mxiltiply . 42 by 16, which gives 6. 72-- Using the first 
number only, that i s , 6, call it f^ °^ §- ^^ ^ more accurate 
answer is needed, convert to thirty-seconds by multiplyijng by 
32. ) 

3 
The mathematical length of this rafter is therefore 13 ieet i^ 

inches. 

Note: The tern^s "line length" and "mathematical length" nnean exactly the samie. 
For hip or valley rafters use the figures for hip and valley raf ters on the 
square. 

ASSIGNMENT: Use the rafter tables to find the mathematical length of the follow­
ing common raf ters . 

Rise Pe r Foot 
8 inches 

10 inches 
7 inches 

Total Run 
8 feet 
9 feet 6 inches 

14 feet 4 inches 
-28 
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Procedure: 

Select a straight piece of stock and lay it so the crown is toward you. 
Start at the extreme left end of the stock, and work from left to right. 
Assume the run is 14 feet and the r ise per foot is 8 inches. Hold the 
framing square face up, the tongue in the left hand and the body in the 
right hand, the heel toward you. On the edge of the stock hold the 8-in .h 
mark on the tongue and the 12-inch mark on the body, and mark along the 
outer edc 2 of the tongue. This is the plumb line for the seat cut. 

PAARK ALOf^G TONGUE 

^ 

PLUMB UN£ 

FIG. 25 

Turn, the square, still face up, and hold the body in the left hand and the 
tongue in the right hand. Holding the body parallel to the plumb line that 
was past made, slide the body along this line until the 3^-inch mark on the 
outer e<ige of the tongue coincides with the edge of the stock. Mark along 
the outer edge of the tongue. This is the level line, and is the width of the 
Z s: 4 wall plate. 

t » 

f^m^ 

tAARK HERB PLUMB CU7 

miKRH ne^s 

FIG. 26 
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Swing the square around again, s t i l l face up, and hold the body in the left 
hand, the tongue in the right hand, heel away from you. Hold the 12-inch m a r k 
on the body on the edge of the stock n e a r e s t you, coinciding with the plumb line 
of the seat cut, and the 8-inch m a r k on the tongue on the same edge of the 
stock; make a m a r k on the raf ter where the 8-inch m a r k is being held. This 
is step No. 1. Hold the same figures and slide the square along the edge of 
the stock until the 12-inch m a r k on the body coincides with the m a r k made 
where the 8-inch m a r k was held, and make a new m a r k where the 8-inch m a r k 
is now being held. This is step No. 2. Repeat this p r o c e s s a total of 14 t imes 
(total run). At the 14th s tep, draw a f\ill line along the tongue. This gives the 
plumb cut for the r idgeboard. 

The length of raf ter just laid out is the length to the cen te r of the r idge ­
board. Deduction mus t be made from this plumb line to allow for the thick­
ness of the r idgeboard. 

ASSIGNMENT: 

Select a piece of stock 2 x 6 x 14 feet and lay out a common raf ter . 
Total run and r i s e per foot will be ass igned individually by the 
ins t ruc to r . 

i t s 

M • 

mi 

f 
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UNIT m - THE EQUAL-PITCH GABLE ROOF 

Odd Inches in the Run Lesson 2 

OBJECTIVE: To learn how to step off odd inches in the total rim. 

INFORMATION: 

Many t imes, in fact most t imes, the total run of a rafter is not an even 
number of feet; in the great majority of t imes it a lso includes a certain number 
of inches. For example, if the span of a building is 29 feetj the total run will 
be 14 feet 6 inches. The 6 inches must be included in the step-cff procedure 
in order to obtain the correct length. For convenience, 6 inches will be used; 
any other distance, even fractions of an inch, a re handled in the same manner. 

'^M' 

FIG. 27 

Procedure: 

m 
5# 

#1 m 
^ K 

m 

The steppirtg-off process is exactly the same as in the preceding lesson up 
to the last full step. Assume that the total run is 14 feet 6 inches. This means 
that there a,re 14 foil steps and one partial step. After marking the last full 
step; slide the square, still holding the 12-inch mark on the body and the 
8-inch mark on the tongue until the 6-inch mark on the outside edge of the body 
is directly over the i4th 'itep plumb line (see Fig. 27). Mark along the outside 
edge of the tongue. (Again, this measurement i s to the center of the ridge-
board, and deduction must be made from this line to allow for the thickness of 
tne ridgebaard,) 

/ > 

FIG, 28 
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Another methed is "3 svizig "hr scii-a.'S'^ around and hoLj. che outside edge of 
the tongiis isaraHel zc .lie las': full-step ~i\imc ' ne and make a m a r k on the outside 
edge of the body at the requi red number 3f inches ' see Fig- 28). Lay out a plumb 
line at this m a r k , pa ra l l e l zo the las t l ine . \±\ga.in- deduction mus t be made from 
this line to al lcw for the th ickness of the r idgeboard. ) 

: ^ ^ I 

• ^ 

f =- ---

ASSiGi^iE>n: 

Step off en a p i e ; s rf SZQZI^ z'ae lenzrhs for the following common ra f te rs ; 

i s e P e r Foot 

-* reet — incnes inches 

i ^K? t 
IE f-s-et ^— ciiolies inches 

^%. 
^ i 

• 5 ' i -
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UmT III - THE EQUAL-PITCH GABLE ROOF 

Allowance for the Thickness of the Kidgeboard Lesson 3 

•m 
OBJECTIVE: To learn how to deduct, from the total length of a common 

rafter, the thickness of the ridgeboard. 

-^^-

..,m 

INFORMATION: 

In stepping off a common rafter, the last 
plumb line is the length of the rafter if there 
is no ridgeboard - if the rafters are butted 
against each other. Since a ridgeboard is 
used in most cases , this length of rafter 
will generally be too long. It is necessary 
therefore, to deduct an amount from the 
rafter length to allow for the thickness of 
the ridgeboard. The rule i s : "From the 
last plumb line, deduct one-half the thick­
ness of the ridgeboard. " 

m 

m 

FIG. 29 

UHB 

FIG. 30 

m^ - 35 -



a •! 

Procedure : 

ii 
Work from the l a s t plumb line that was made on the raf ter . Hold the square 

face up, tongue in the right hand, body in the left hand. Hold the outside edge of 
the tongue para l le l to the l a s t plumb l ine . The body of the_square i s now at a 
right angle to the plumb l ine . Assume tha^^ridgeboard i s 1-g-inches thick; o-ie-
half of 1^ inches is ]^ inches . Mark off y | on the outside edge of the body, and 
lay out a plumb line on this m a r k , pa ra l l e l to the previous plumb l ine . This i s 
the exact length of the ra f te r , allowing for the thiclmess of the r idgeboard. 

5 13 
The figures Ig^ and j ^ inches were used mere ly to explain the p rocedure . 

Regardless of how thick the r idgeboard may be , one-half the th ickness m u s t be 
deducted to obtain the exact length. In deducting i t , always m e a s u r e a t a r ight 
angle to the plumb l ine . 

ASSIGNMENT: • ^ 

Lay out the deductions for the fol?-SSwing l idgeboards : 

Rise P e r Foot Size of Ridgeboard 

8 inches 

10 inches 

6 inches 

72 inches 

2 x 8 

4 x 8 

6 X 10 

4 X 10 

it 

-1 

pi ' 

--'I 

K-('--
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UMT i n - THE EQUAL-PITCH GABI^ ROOF 

Orerhan^ of the Common Rafter Lesson 4 

."t̂ ;̂ 

<&j^ 

OBJECTIVE: To become fancdliar with the two different types of overhangs, 

INFORMATION: 

The averhang of a rafter i s the par t that extends beyond the wall plate. 
The distance that the rafter extends beyond the wall plate is determined by 
either of two factors. 

Run k S 

TOP" OF WINDOW 

iO^SflCHSS 

FIG. 31 

The plan of the bmlding will show the amount of projection {inm) 
that the overhang is to extend beyond the wall plate-

m. 

f^^' 

« 

LEVEL WITH 
f] 

•" 

TOP OF l7irj|lOW 

^ » 
f s i f j ^ 

•m-
m 

FIG. 32 
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2. The plan of the building will show that the level cut of the 
overhatig is in a level line with the top of the window, r e ­
ga rd less of the amount of proiect ion beyond the wall p la te . 

In type 1, the blueprint will show that the overhang i s to extend, let us 
a s sume , 10 inches from the wall p la te . This means that it may or may not 
be on a level line with the top of the window. 

In type 2, visually no m e a s u r e m e n t is given, but the blueprint will show 
that the level cut of the overhang i s level with the top of the window. This 
type of overhang requ i res a combination plumb and level cut, the plumb cut 
to nail the fascia and gut ter to , and the level cut to nail the soffit to. 
(In type 1 the re a r e many types of cuts that can be made , seve ra l of which 
were shown in Fig . 21A). 

ASSIGNMENT: 

In approximately fifty words each, define the t e r m s "fascia, " 
"soffit, " and "gutter . " Explain the purpose that each s e r v e s 
on a building. 

-38 -
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UNIT m - T H E E Q U A L - P I T C H GABLE R O O F 

Overhang When Run M e a s u r e m e n t Is Given L e s s o n 5 

1} • 

O B J E C T I V E : To l e a r n how to l a y out the o v e r h a n g when the r u n m e a s u r e m e n t 
i s g iven . 

INFORMATION: 

This type of o v e r h a n g m a y o r m a y not have a c o m b i n a t i o n p l t imb and l e v e l 
cu t . If a soffit , f a s c i a , and g u t t e r a r e to be na i l ed to i t , t hen i t m u s t have plurnb 
and l e v e l c u t s , but s o m e t i m e s , depending on the type of building., i t m a y have 
only one cut - - e i t h e r a p l u m b , o r l e v e l , o r a s q u a r e cut . (See F i g . 21 A . ) 

PLUMB LINE C/^0\NA/ 

F I G . 35 

u P r o c e d u r e : 

Lay the s tock f r o m which the r a f t e r i s to be m a d e , c r o w n t o w a r d you. 
A s s u m e tha t the r iui m e a s u r e m e n t a s g iven on the b l u e p r i n t i s 10 i n c h e s , the 
r i s e p e r foot of the roof i s 8 i n c h e s , and the o v e r h a n g i s to have a combina t i on 
p l u m b and l e v e l cu t . Hold the s q u a r e , f ace u p , tongue in the left hand , body in 
the r i gh t hand , h e e l t o w a r d you. Hold the 8 - inch m a r k on the tongue and the 
12- inch m a r k on the body, and on the e x t r e m e left end of the s tock l a y out a 
p l u m b l i n e . 

l£V£l UN£ 

nUMB LINE 

FIG. 36 

- 3 9 -



ri" 
.^^ ^% -AT"^^ ii«t ^—*v--^.\-yi ^ A.£.;^;.;2fcc 

Swing the square around, body in the left hand, tongue in the rights cind 
hold the body pa ra l l e l to the plumb l ine. The tongue is nov/ at a right angle 
to the plumb l ine. The amount that is to be left on the plumb line depends 
upon the width of the fascia board, but usually 4 to 5 inches is left on the 
plumb l ine, as this i s sufficient to nail the fascia to. We will a s sume that 
5 inches is to be left on the plumb line tc nail the fascia to. Hold the body 
para l le l to the plumb line and m e a s u r e from the crown side of the raf ter 
5 inches down. F r o m this m a r k lay out a level line by mark ing along the 
outside edge of the tongue. This is the level cut to nail the soffit to. 

y \ 

j ' \ 

PLUMB LINE 
^ ^ < - , ' > 

i 

FIG. 37 

Now hold the outside edge of the tongue pa ra l l e l to the plumb l ine , and 
m a r k off on the outside edge of the body the run m e a s u r e m e n t of the over ­
hang, 10 inches . F r o m this point lay out a seat cut a s desc r ibed in 
Lesson 1 of this unit. When the raf ter i s in i ts p roper posit ion on the roof, 
the overhang will extend 10 inches from the outside wall plate on a level 
plane. 

ASSIGNMENT: 

Ivay out the following overhangs, including seat cuts; 

Rise Per Foot Run of Overhang 

9 inches 12 inches 

10 inches 8 inches 

12 inches 18 inches 
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TJNIT i l l - THE EQUAL-PITCH GABLE ROOF 

Overhang Level With Top of Windows Lesson 6 

i 

OBJECTIVE: To l ea rn how to lay out the type of overhang where the level 
cut is on a level line with the top of the windows. 

INFORIvIATIOr>r: 

This type of overhang (see Fig . 32) will always have a combination plumb 
and I'^vei cut, a s the p r i m a r y purpose is to have a soffit f rom the raf ter over­
hang to the top of the windows. The dr ip caps a r e removed from the window 
f r ames so that the soffit can lie on the top ra i l of the window f rame . 

LEVEL LfNE ' ^ 

PLUAnfi LINE \ v. 

FIG. 39 

P r o c e d u r e : 

Assume the r i s e p e r foot is 8 inches , and lay out a p lumb line at the ex­
t r e m e lef'- end of the stock a s descr ibed in Lesson 5 of this unit. Hold the 
body of the square pa ra l l e l to the pliimb l ine and slide the square along this 
l ine until the 2- inch m a r k on the outside edge of the tongui? coincides with 
the edge of the stock that is away from you. Mark along the outside edge of 
the tongue. At this s tage of the layout p rocedu re , the roof f r a m e r mus t 
know the ve r t i ca l d is tance from the top of th,, window to the top of the wall 
p la te . If the windows have been nailed in p lace^neasure ve r t i ca l ly f rom the 
top of the window (miinus dr ip cap) to the top of the w a l l i ^ a t e ; o therwise 
obtain this m e a s u r e m e n t f rom the p lans . 

/A/ Trf\SEC Tl ON POIN T \ 
\ . ' 

Ni/Cm ALONG BODY(LC\/EL LINE) 

FIG. 40 
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Assume that the vertical distance is 11 inches. Hold the outside edge 
of the tongue exactly parallel to the plumb line. V/lien the 11-inch mark 
on the outside edge of the tongue coincides with the intersection point of 
the plurnb and level l ines, mark along the outside edge of the body. 
This is the level line for the wall plate-

PlU/^iO LINL 

V^-'^^T^ -3%' 

FIG. 41 

From the edge of the stock that is away from you, measure along the 
level line, the width of the wall plate. If the wall plates are 2 x 4*s, this 
measurement will be 3-g- inches. At this mark lay out a plumb line. The 
stepping off procedure to obtain the lengthof the rafter s tar ts from this line. 

' ^ • ^ ^ 

s. 

X ^ , y /STCP I - ^ \ 
Z-^ ^ , ... •, 

^y 

\ 

FIG. 42 

When the rafter is in its proper position on the roof, the level cut of the 
overhang will be level with the top of the window. In o i l e r for the soffit to 
be perfectly level with the top of the window, however, the thickness of the 
stock of the soffit must be deducted from the level line of the overhang. 

ASSIGNMENT: 

Lay out the following overhangs, including one step of the r\in: 

Vertical Distance Rise Per Foot Thickness of Soffit Stock 

12 inches 

14 inches 

15 inches 

10 inches 

16 inches 

9 inches 

11 inches 

6 inches 

10 inches 

12 inches 

^ inch 

•g inch 

2 inch 

^inch 

4 inch 
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UNIT III - THE EQUAL-PITCH GABLE ROOF 

Length of the Ridgeboard Lesson 7 

OBJECTIVE: To learn how to obtain the length of the ridgeboard. 

INFORMATION: 

The ridgeboard is the horizontal member of a roof used for nailing the 
plumb cuts of the rafters on one side, to the plumb cuts of the rafters on the 
other side of the roof. Sometimes in cheap construction the ridgeboard is 
left out and the plumb cuts of the rafters a re nailed together. This method 
is not recommended. 

Procedure: 

The length of the ridgeboard of a gable roof is always the same length 
as that part of the building to which it is parallel . 

I 
3 
IS 
l i . 

o 
z 
»-
B 
% 

JLI U iJ u 

RiD6E PIECS 

LENGTH OF SU1L0IN6 - ^ 

FIG, 43 

ASSIGNMENT: 

Find the length of the ridgeboard if the building is 26 feet wide across 
the front and the length is 34 feet, the rafters to run from front to back. 
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UNIT m - THE EQUAL-PITCH GABLE ROOF 

The Gable Studs Lesson 8 

OBJECTIVE: To l e a r n how to lay out the gable s tuds . 

X = Common Differer.ze 
In This Example e^ery fooi of run has 

arise of 6inches 
l6''^/jff. Therefore /sx6=8,or 

x=8 (Common Difference) 

FIG. 44 

INFORMATION: 

Gable studs a r e the studs that go from the end raf ter to the wall p la te . 
They requi re an angle cut on the top end to fit agains t the unders ide of the 
end ra f t e r , and a square cut to r e s t on t e wall p la te . Cutting in the gable 
studs i s , a s a ru le , an inconvenient operat ion, a s m o s t ca rpen t e r s will do 
the measur ing and cutting while standing on the ceiling beams . This i n ­
convenient method of working can be e l iminated, a s the gable studs can be 
cut on the ground, provided the difference in length between the gable studs 
is knov.n. The difference in length of the gable studs is found by applying 
the following ru le : 

Multiply the r i s e p e r foot of the roof, expressed a s a 
fraction, by the spacing of the s tuds . 
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Exsmnple: Assume the r ise per foot is 6 inches and the stud spacing is 
16 inches. Applying the rule, we get -A, x - i^ , which equal 8 inches. 
Therefore 8 inches is the difference in length. 

I 
• 

FIG. 45 

t— • 

I- 1 

To lay out the cut for the top end of the gable stud, use the r ise per foot 
and the foot run (12 inches) on the square and cut on the r ise . The quickest 
method of finding the length of the first gable stud is to place the stock in 
position and mark the length. Usually the first stud to cut is the longest 
one. The length of the other studs can be found by marking each the 
difference in length shorter than the previous one. In this example, each 
stud w^ould be 8 inches shorter than the one next to it. 

If a window is to be installed in the gable, measure one-half the opening 
size on each side of the center line. This is the starting point for the 
longest gable stud. 

ASSIGNMENT: 

Use a chalk line and on the floor of ih^ shop lay out a gable and a 
set of gable studs. The total r i se , total run, and spacing will be 
given to each student individually by the instructor. 
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l^^^^^* UNIT m - THE EQUAL-PITCH GABLE ROOF 

The Collar Beam Lesson 9 

OBJECTIVE: To learn how to determine the length of a collar beam. 

INFORMATION: 

A collar beam is a piece of stock, usually a 1" x 6" or a 2" x 4", fastened 
to a pair of rafters in a horizontal position at a desired location between the 
ceiling joists and the ridge of the roof. The purpose of the collar beam is 
twofold - - t o keep the building from spreading, and to add rigidity to the 
rafters. The lower the collar beam is from the ridge, the better it serves 
its purpose; also, the lower it i s , the longer it i s . 

The rule to obtain the length of a collar beam i s : 

Divide the "drop" in inches by the r ise of the roof per foot 
of run. This v/ill equal one-half the length of the collar 
beam. Multiply by 2 to get the actual length of the collar 
beam. 

Sheafhina 

When D - />:>/? in indies 

• R per Run=Rise I'n inches per foof-ofrwf 
* h- Length Twice ihe •fohlRaa 

n' 
^KR-perfRun)"-^ 

[nfhis problem, SandlZ^cui" 
40 = Drop of Collar Tie (from peak ofroof 
fo underside of collar he) 

^ = J : SXS-IO AnsJOff. 

NOTE'. For answer in inches mvHipltjtxfl^ 

FIG. 46 
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Example: Assume an 8-inch r ise per foot, and the collar beam to be 3 feet 
4 inches from the ridge. Following the rule: The drop is 3 feet 4 inches, which 
equals 40 inches; -g' equals 5. Multiplying 5 x 2 gives 10 feet, which is the 
length of the collar beam. The angle of the end cut is mado by holding the 
square at the rise-per-foot mark and the foot-run mark (12), and marking along 
the 12-inch side of the square. The length can be either the top edge or the 
bottom edge of the collar beam. 

It " 

Note: Dividing inches by inches does not give a number of feet as a 
result. What we are actually doing in following this rule is finding out how 
many steps of 8 inches each are required to step off 40 inches of drop. For 
every 8 inches of drop, there will of course be 12 inches of run. This r e ­
presents one-half of the roof. Multiplying by 2 allows for the other half. 

ASSIGNMENT: 

Use the same roof as in Lesson 8 and lay out a collar beam. 
Individual figures will be given by the instructor. 
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UNIT III - THE EQUAL-PITCH GABLE ROOF 

TEST 

1. Use the step-off method descr ibed in Lesson 1 and lay out the 
conamon ra f te rs (exact length) for roofs with the following 

dimensions: 

RUN RISE PER FOOT RIDGEBOARD 

9'6" 
l l ' 9 i " 

SPAN 

31 '6" 

6" 
11" 

TOTAL RISE 

7 '6" 

2" X 8" 
2" X 10" 

RIDGEBOARD 

4 " X 10" 

E. Define the t e r m s 

A. F a s c i a 
B. Soffit 
C. Gutter 

3. Lay out the overhang, including seat cut: 

RUN OF OVERHANG RISE PER FOOT 

14" 
9 " 

15" 

9 " 
12" 
10" 

The ver t ica l d is tance from the top of the window to the top of 
the plate is 14-| inches . The r i se p e r foot is 11 inches . 
The thickness of the soffit stock is ^ inch. Lay out the ove r ­
hang so that the soffit is exactly level w^th the top of the win­
dow. Mlow 3 inches on the overhang levt;l cut to nail the soffit to 

The longest ga.ble stud i s 7 feet 4 inches , and the r i se p e r foot 
of the roof is 10 inches . The spacing requi red is 12 inches . 
Lay out the gable s tuds , using the longest gable s^ud a s a pa t t e rn . 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Description of the Equal-Pitch Hip Roof Lesson 1 

OBJECTIVE: To become familiar with the structural members of a hip roof. 

Ridge 

FIG. 47 

INFORMATION: 

In the preceding units, the gable roof was described as requiring only 
common rafters, with two slopes meeting at the ridge. An equal-pitch hip 
roof differs from a gable roof in that it has four slopes instead of two, all 
four slopes running toward the center of the building. A hip roof, like a 
gable roof, has common rafters and a ridge, but it also has hip rafters 
and hip jack rafters. 

A SQUARE PRISM 

CORNER OF 
BUiLPINGv 

PLATE 

^RISEOF 
^ ROOF 

FIG. 48 

RUN OF 
COMMON 
RAFTER 

-' ^M 
if WW 
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The Hip Rafter 

A hip rafter may be compared to the diagonal of a square pr ism. Its 
relation to the common rafter is the same as that of the hypotenuse of a 
right triangle to one of its sides. In a right triangle, if the sides form­
ing the right angle a re 12 inches each, the hypotenuse, that i s , the side 
opposite the right angle, is equal to 16. 97 inches, or , for practical 
purposes, 17 inches. The position of the hip rafter and its relation to 
the common rafter a re clearly shown in Fig. 48. 

The names of the cuts of a hip rafter a re the same as in the common 
rafter, that i s , a hip rafter will have a combination plumb and cheek cut 
at the ridge, a seat cut at the wall plate, and a tail cut at the overhang. 
The similarity ends here however, as the hip rafter cuts a re different 
from the cuts of the common rafter. 

fCOMNiON RAFTERS 

JACK 
.RAFTER5 

JACiC RAFTERS 

FIG. 49 

Hip Jack Rafters 

Hip jack rafters a re basically common rafters that a re progressively 
shortened to fit from the wall plate to the hip rafter. They are spaced 
the same distance apart as the common rafters, and, since they fill a 
triangularly shaped space on the roof, they nriust vary in length. The 
seat cut of a hip jack is the same as that of a common rafter. The top 
cut where it meets the hip rafter is a combination plumb and cheek cut. 
The combination cut will be described fully in the following lessons. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Unit of Run and Line Length Lesson 2 

OBJECTIVE: To become familiar with the unit run of the hip rafter. 
To learn how to obtain the line length of the hip rafter. 

•'m- INFORMATION: 

In a gable roof the common rafters run at right angles to the wall plate, but 
in an equal-pitch hip roof, the hip rafters run at a 45-degree angle from the 
wall plate. This is the basis that determines the shape of the hip rafter cuts. 

Common Paffers^-. ^x 1 

Hip Rafter- A 

•*—Common Rafhr TofalRurf 

A-B Hip UnifofRun=l6.97"orl7'' 

FIG. 50 

The Unit of Run 

The unit of run of an equal-pitch hip rafter is based on the unit of run of a 
common rafter. That i s , for every foot of run of the common rafter, the 
unit run of the hip rafter is the diagonal of a 12-inch square, which is 16. 97", 
or, for practical purposes, 17 inches (see Fig. 50). This means that, in­
stead of holding the 12-inch mar^ and the rise-per-foot mark to obtain level 
and plumb cuts, the 17-inch mark and the rise-per-foot mark are held. 
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Since the hip rafter will ise to exactly the same height as the common 
rafter, therefore the r ise per foot is the same as for the common rafter. 
Plumb and level cuts a re obtained by holding Lhe 17-inch mark and the 
rise-per-foot mark on the bquare; the 17-inch mark will give the level 
cut and the rise-per-foot mark will give the plumb cut. 

Lhe Len^fhofComrPOnRaffei' 

••HipRafiers 

^TofalRunof j 

Common Rafter' 

Line Lengf h of Hip Raffer 

>~Shel6auare 

A t Triangle-
Section of Roof 

B 

Fia. 51 

Line Length 

The rule for obtaining the line length of an equal-pitch rafter i s : 

Line length equals the diagonal distance between the 
line length of the common rafter and the total run of 
the common rafter. 

Use the j^h- scale on the framing square. The result equals Y^th. 
the length of the hip ralter. 

ASSIGNMENT: 

Obtain the line length of a hip rafter in which the total r ise is 8 feet, 
and the span is 30 feet. Check answer by also finding the mathematical 
length by using the rafter tables on the square. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

i: 
Stepping Off the Length of a Hip Rafter Lesson 3 

OBJECTIVE: To learn how to step off a hip rafter. 

INFORMATION: 

The method of stepping off the length and obtaining the plumb and level cuts 
for a hip rafter is similar to the method used for the common rafter, except 
that the unit of run of the hip rafter is greater than that of the comimon rafter. 
This was explained in the previous lesson. Since both common and hip rafters 
are exactly the same height, the r ise per foot and the total run are the same 
as for the common rafter. The hip rafter requires a "cheek" cut at the ridge, 
and also at the point where a fascia is to be nailed, whether it is at the wall 
plate or at the overhang. The stock for a hip rafter is almost always wider 
than the stock used for the common rafter; that i s , if 2" x 6" stock is used 
for the common rafter, the stock for the hip rafter would be 2" x 8" or 2 " x l 0 " . 

PLUMB LINE 

FIG. 52 

Procedure: 

Assume the r ise per foot is 8 inches and the total run is 14 feet. Select the 
proper stock; in this case let us assume a 2" x 8". Place the crown edge to­
ward you and star t the layout at the extreme left end of the stock. Hold the 
square face up, tongue in the left hand, body in the right hand, heel toward 
you. Hold the 8-inch mark on the tongue and the 17-inch mark on the body, 
and mark along the tongue. This is a plumb line. 

At this point, a slight difference in procedure in laying out the level line 
must be made. Since the hip rafter stock is 2" x 8", in order for tLe top 

» F f 
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PLUMB LINE CROWN 

m FIG. 53 

« 

edge of the common raf ter and the top edge of the hip raf ter to be exactly 
level with each other when in the i r p r o p e r posit ions on the roof, al lowance 
mus t be made for the difference in width. To lay out the level line of the 
seat cut for the hip raf ter , p roceed as follows: At the sea t cut of the 
common ra f te r , m e a s u r e down from the top edge, along the plumb l ine , 
to the in te rsec t ion point of the plumb and level l ines . Assume this m e a s u r e ­
ment i s 4 inches . Then, on the plumb line of the hip ra f t e r , m e a s u r e along 
the plumb l ine , f rom the crown edge, the measu remen t found on the common 
rafter - in th is case 4 inches . At this point lay out a level l ine. This level 
line will be longer than the level l ine of the common raf te r . Now proceed 
with the step-off p rocedure . 

• v 
/ ^ 

/ 

FIG. 54 

w 

Hold the square face up, the 17-inch m a r k on the body in the left hand, the 
8-inch m a r k on the tongue in the right hand, heel away f rom you, the 17-inch 
m a r k coinciding with the plumb l ine . Step this off along the edge n e a r e s t you 
14 t imes . This length is to the center of the r idgeboard. 

ASSIGNMENT: 

Using the step-off method, obtain the length for the following 
hip r a f t e r s : 

Rise P e r Foot 
7 inches 
9 inches 

10 inches 

Total Run 
10 feet 
12 feet 

8 feet 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Backing Off a Hip Rafter Lesson 4 

OBJECTIVE: To learn how to back off a hip rafter. 

INFORMATION: 

If we were to nail the hip rafter in its proper position on the roof without 
"backing" it, and started to sheath up the roof, we would find that the sheath­
ing would strike the outside top corners of the hip rafter and leave a space 
above the center of the hip rafter. Since all measurements in rafter layout 
work are always considered as being taken on the center line of the rafter, 
allowance must be made when laying out the hip rafter so that the sheathing 
will bypass the outside top corners and rest on the center of the hip rafter. 
This is called backing the rafter. 

FIG. 55 

There are two methods of doing this. Either "drop" the hip rafter by 
making the level part of the seat cut higher, thus letting the rafter drop, or 
else back the top edges of the hip rafter by planing them on a bevel, the high 
part of the bevel being in the center of the hip rafter. Dropping the hip 
rafter at the seat cut is much the easier method, and can be done when the 
seat cut is being laid out. The amount of the drop will vary according to the 
r ise per foot of the rafter. 

' Chetk Cut Line 
^<cr Line Lengthbno 

Amount of drop 

Lay-out for Backing 

TailCutLine 

FIG. 56 
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Procedure for backing 

1-3 

;i 

Lay out a seat cut for .he hip rafter as explained in the previous lesson. 
Stand the rafter on edge, crown up. Square a line across the edge at the 
plumb line, and find the center of the squared line. Mark the center by means 
of a dot, not a thick pencil line. On the sixth line of the rafter tables read 
"Side cut of hip or valley use"; look under the r ise per foot, in this example 
8 inches, and find the figure IĈ g-- Grasp the square, body in the left hand, 
i;ongue in the right hand, heel away from yoa. Hold the 12-inch mark on the 
body and the loX-inch mark on the tongue, the outside edge of the body passing 
through the center mark, and mark along the body of the square. Lay out a 
second plumb line from this mark. From this second plumb line measure 
down from the crown edge, the distance previously measured along the first 
plumb line (4 inches). From this point lay ^ut a second level line. This is 
the level line to actually cut. Note that the second level line is higher than 
the first level line. The distance between the first and second level lines is 
the distance the hip rafter has been "dropped. " The side cut made on the edge 
of the rafter is the side cut at the wall plate if there were no overhang. 

ASSIGNMENT: 

Lay out the seat cuts, including backing, for the following hip 
rafters. Common rafters a re 2" x 6". 

Rise Per Foot Stock for Hip Rafter 

9 inches 
6 inches 

12 inches 
10 inches 

2 " x 8" 
2" X 12" 
4" X 8" 
2 " x 10" 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Overhang of the Hip Rafter Lesson 5 

OBJECTIVE: To learn how to lay ov.t the overhang when run measurement 
is given. 

H-oRafhr i 

-Ccrrersf&j 'd-^ ^-<k.^ 
CnmiceRan-

ofCcrmKnRaffer 

FIG. 57 

INFORMATION: 

Finding the overhang of a hip rafter is a separate procedure after determin­
ing the length. To find the exact overhang length of the hip rafter, the run of 
the common rafter overhang must first be known, because the overhang run of 
the hip rafter is the 45-degree diagonal distance based on the overhang riui of 
the common rafter (see Fig. 57). The tail cut of the overhang is usually a 
double cheek cut, as shown in Fig. 55. 

Procedure: 

The method of laying out this type of overhang is the same as the method 
described in Unit HE L-esson 5, except that allowance must be made for the 
difference in the width of the hip rafter stock. This was fully described in 
Lesson 3 of this unit. 

ASSIGNMENT: 

Lay out the overhang for the following hip rafters: 

Overhang run of common rafter 8" - Rise per foot 9" 
Overhang run of common rafter 10" - Rise per foot 12" 
Overhang run of common rafter 6" - Rise per foot 8" 
Overhang run of common rsifter 12" - Rise per foot 6" 

Common rafters are 2" x 6"; hip raf ters , 2" x 8". 

.-& 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Overhang Level to the Top of Window Lesson 6 

OBJECTIVE: To l e a r n how to lay out this type of overhang. 

INFORMATION: 

In this type of overhang, no run m e a s u r e m e n t is given for the overhang; 
the plan will show that the overhang is level with the top of the window, and 
a soffit is requi red from the overhang to the top of the window. 

P r o c e d u r e : 

The procedure to lay out this type of overhang is the same a s descr ibed 
in Unit III Lesson 6. Allowance mus t be made for the difference in the width 
of the hip raf ter stock, as descr ibed in Lesson 3 of this unit. 

ASSIGNMENT: 

Lay out the overhang and seat cut for the following hip r a f t e r s . 
The common ra f t e r s a r e 2" x 6" stock; the hip raf ter i s 2 " x 8" 
stock; soffit stock, 4 inch. 

Distance fromi top of plate to top of window 10"; r i s e p e r foot 9" 

Distance from top of plate to top of window 14"; r i s e pe r foot 8" 

Distance from top of plate to top of window 12"; r i s e pe r foot 6" 

-58 -
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UNIT IV - THE EQUAL-PITCH HIP ROOP' 

Odd Inches in the Total Run Lesson 7 

OBJECTIVE: To learn the layout procedure for odJ. inches in the total run. 

INFORMATION: 

For obtaining the odd inches in the total run of a hip rafter, the procedure 
is the same as that explained for a common rafter in Unit HI Lesson 2, except 
that, since the unit of run for a hip is 17 inches, the odd inches must also be 
figured as the fractional part of 17 inches. 

To il lustrate: Assuming the total run of the common rafter is 10 feet 8 
inches, to get the fractional part of the last step for the common rafter, we 
would simply add 8 inches to the step-off pro«_edure as described in Unit HI 
Lesson 2. In a hip rafter, however, the unit of run is 17 inches. Since 44-
equals 1=^, we must multiply 8 inches by 1 ^ if we are to get the correct 
fractional part of the last step. 

8 
X 1 ^ 

'12 
+ 8 

Thus, instead of 8 inches, add H ^ inches. The rule for odd inches for a 
hip rafter i s : 

5 
Multiply the odd inches m the total run by I j^ to get the ixomber 
of inches to add. 

The method of holding and marking the square is the same as described for 
the common raftei in Unit III Lesson 2. 

ASSIGNMENT: 

1. Figure mathematically the number of inches to add to the step-off 
procedure of a hip rafter if the runs a e: 

9 feet 6 inches 
9 feet 9 inches 
9 feet lOl- inches 

ffi 

Step off the length of a hip rafter where the r ise per foot is 6 inches 
and the total run is 8 feet 5 inches. 
Use 2" X 6" stock for the common rafter and 2" x 8" stock for the 
hip rafter. 
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UNIT TV - THE EQUAL-PITCH HIP ROOF 

Deduction for the Ridgeboard - Single Cheek Cut Lesson 8 

OBJECTIVE: To l ea rn the methods of construction at the r idgeboard. 
To l ea rn the procedure for the single cheek cut. 

Single Cheek Cufs 

Double Cheek Cui-

FIG. 58 

INFORMATION: 

The ridge cut of a hip raf ter i s not a square cut, but a combination plumb 
and cheek cut. There a r e two types of cheek cuts : type A, the single cheek 
cut, a l so called a full cheek cut, and type B, the double cheek cut , a l so called 
a V-cut. The deduction to be made at the top of the hip raf ter for the thick­
nes s of the r idgeboard i s different f rom that of the common ra f te r . 

Common Rafter 

Method A 
Hip framed io Ridge 

Me+hod B 
Hip fromeol \c Common Raffer 

FIG. 59 
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Allowance for the Thickness of the Ridgeboard for Type A 

Note that the full thickness of the hip rafter fits against the ridgeboard. 
This requires a single cheek cut. To obtain the exact lengtn of the hip 
rafter for this type of construction, apply this rule: 

After stepping off the rafter length (total run), deduct 
one-half the diagonal distance of the thickness of the 
ridgeboard, then add one-half the thickness of the hip 
rafter stock. 

It is impcxtant tnao this rule be followed, since no universal figures can be 
given; the figures ^n ea'^h case will vary according to the thickness of the 
materials x^sed for the xidgeboard and for the hip rafter. The length of the 
hip rafter io-tirA by applying the rule is to the long edge of the cheek cut. 

Note: In applying the above rule, three-fourths of the thickness of the 
ridgeboard may be used instead of one-half the diagonal distance of the 
ridgeboard. This is easier to find and easier to figure with. The actual 
difference between half the diagonal distance of the thickness of the ridge­
board, and three-quar ters of the thickness of the ridgeboard is less than 
the thickness of a pencil line. 

MARK HERE 

FIG. 60 

Procedure To Obtain the Angle of the Cheek Cut 

, # 

use. 
On the rafter table, sixth line down, find the line "Side cut hip or valley 

v.^^. On the outside edge under the figure 8 inches - which is the r ise per 
foot in this example - on the sixth line of the rafter tables find the figure lOo. 

- 6 1 -
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F r o m the plumb l ine, square a c r o s s the top edge of the raf ter . Hold the square 
with the tongue in the r ight hand, body in the left hand, heel away from you; 
hold the 12-inch m a r k on the tongue and the 10g--inch m a r k on the body, so that 
the 12-inch m a r k on the tongue mee t s the line squared a c r o s s the top edge. 
Mark along the tongue. 

ASSIGNMENT: 

Find the exact length of a hip raf ter with a full cheek cut: 
r i s e per foot is 10 inches , r u n i s 5 feet 9 inches , 
r idgeboard stock i s 2 x 8, and the hip raf ter stock is 2 x 8. 
Include backing at the sea t cut and no overhang. ;i 

1 
i 

li 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Deduction for the Ridgeboard - Double Cheek Cut Lesson 9 

OBJECTIVE: To le^rn the procedure for the double cheek cut. 

RIDGE 

COMMON RAFTERS 
' i 

i i 

IMON RAFTER 
•H IP RAFTERS-

I N T E R S E C T I O N AT RIOGE OF 

HIP AND COMMON RAFTERS 

FIG. 61 

INFORMATION: 

Fig. 61 shows a plan view of the ridge at the intersection of the hip and 
common rafters. Common rafters 1 and 2 butt against the two sides of the 
ridgeboard. Rafter 3 butts against the end of the ridgeboard and acts as a 
ridgeboard between the two hip rafters. The hip rafters fit into the angles 
made by the three common rafters; thus a double cheek cut - also called a 
V-cut - is required. As may be seen, the length of the hip rafter is 
shorter than the length required for a full cheek cut. 
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To obtain the exact length of the hip raf ter for this type of construct ion, 
apply this ru le : 

After stepping off the raf ter length (total run) , deduct 
one-half the diagonal distance of the th ickness of the 
r idge , o r , a s explained in the previous l e s son , substi tute 
th ree- four ths of the thickness of the r idge . 

NiARK HERE 

t= 

FIG. 62 

P rocedu re to obtain the angle of the V-cut 

On the raf ter table , sixth line down, find the line "Side cut hip or val ley 
u se . " On the outside edge, under the figure 8"(rise pe r foot) on Lhe sixth 
line of the raf ter tables find the figure lOg. F r o m the plumb l ine , square 
a c r o s s the top edge of the raf te r . Find the center of this squared l ine and 
m a r k it with a dot (do not make a thick pencil l ine) . Hold the squa re , tongue 
in the r ight hand, body in the left hand, heel away from you; hold the 12-inch 
m a r k on the tongue and the 10^-inch m a r k on the body; slide the square 
until the outer edge of the tongue p a s s e s through the center m a r k . Mark 
along the tongue. Mark only from the edge away f rom you to the cen te r l ine; 
do not m a r k completely a c r o s s the edge. 

! 

1 

• -i 

5QU/\RE 
ACR055 

J O I N A AND 8 

FIG. 63 

41 

it 
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^ • F r o m the a?igle l ine, square a c r o s s to the edge n e a r e r you; then join the center 
to the squared l ine. (See F ig . 63.) F r o m the angle l ines a plumb line mus t be 
made for cutting purposes . 

ASSIGNMENT: 

-Mf 

Find the exact length of a hip raf ter with a V-cut. Rise per foot, 
6 inches ; run, 5 feet 10 inches . Ridgeboard stock i s 2," x 8" and 
the hip raf ter stock is 2" x 8". Include backing at the seat cut 
and overhang. The common raf ter run for the overhang is 14 
inches . 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Length of the Ridgeboard Lesson 10 

OBJECTIVE: To learn how to obtain the length of the r idgeboard. 

NOTE: Lzngth ofBu'Mng - VMh of Building= 
irecreh'cal lengfh of Ridge 

!-<-. 

r A 

/ 

/ 

\ T'rcorefxctI hngfh of Ridge 

X-C " >y/ 

---yi, F*,--

/ " Tret-e a :,rarzc5 -^vjidrh 

:T oj:a.":g 

" • , - < • • 

> 

/ 

> 

INFORMATION: 

FIG. 64 

-'•u" 

There a r e two lengths for a hip-roof r idge: f i r s t the theore t ica l length, 
and second the actual length. The theoret ica l length is always the difference 
between the width and length of the building (see Fig. 64), while the actual 
length is based on the type of construct ion used. 

Increase-^ fhic^neis ofndje^ 
yr5°Thickres3 of flip 

3EI 
T/ieorefxal lengfh 
Aztual length--

-^45°thickness of hip 

FIG. 65 

F ig . 65 i l l u s t r a t e s the actual length of the r idge when the hip raf te r is 
f ramed to i t . F o r this type of construct ion, to the theore t ica l length of the 
r idgeboard m u s t be added the thickness of the ridge stock and the 45-degree 
thickness of the hip raf ter . F ig . 65 shows one-half the thickness added to 
each ena. 
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FIG. 66 

Fig. 66 shows the ridgeboard length when the hip rafter is framed to 
the common rafters. In this type of construction only the thickness of 
the common rafter stock is added to the theoretical length of the ridge­
board. 

If the roof is hipped at only one end, the ridgeboard length is increased 
one-half the amounts described. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

The Hip Jack Rafter Lesson 11 

OBJECTIVE: To become famil iar with the pr inc ip les of hip jack ra f t e r s . 

•HIP R A F T E R 
rHIP OACKS /COMMON RAfTCRS 

VALLEY RAFTER 
VALLEY J A C K S 

FIG. 67 

INFORMATION: 

Hip jack ra f te r s a r e those r a f t e r s that extend from the plate to the hip and 
fill in the t r iangular spaces between the common ra f t e r s and the hip r a f t e r s . 
Basical ly they a r e "discontinued" common r a f t e r s , or common ra f t e r s cut 
off to fit against the hip ra f te r . The plumb and level cuts a r e the same for a 
common ra f te r , except that the plumb cut at the top end m u s t be beveled to 
fit against the hip raf te r . This angle i s called a cheek or side cut. Since 
they fill in a t r i angula r space , hip jack raf ter lengths will va ry , depending 
on the i r posit ion on the roof. 
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Length of Jack Rafters 

There are basically two methods to obtain the length of hip jacks, namely, 
the line-length method, and the step-off method, but there are several ways of 
doing each method. These methods will be fully explained later. For equal-
pitched hip or valley roofs, the rafter tables on the framing square will give 
the required information to lay out hip jacks. On the rafter tables, 3rd line, 
is given "Difference in length of jack5 16 inches center, " and the 4th line gives 
the "Difference in length of jacks 24 inches center. " These figures indicate 
the length of the first or shortest jack, which is also the difference in length 
between the first and second, between the second and third jack, and so on 
until the longest lack is reached. 

Rule: To find the length of a hip jack rafter, multiply the difference in 
length by the number indicating the position of the jack rafter. This will give 
the theoretical length. To obtain actual length, deduct three-fourths of the 
thickness of the hip rafter. 

Example: Assume the r ise per foot of the common rafter is 7 inches and the 
spacing of the hip jacks to be 16 inches. The problem is to find the length of 
the third jack. On the third line of the rafter tables under the figure 7 (rise 
per foot), find ISg. This means the f irst or shortest jack is 18-|- inches long. 
It is also the difference in the length of each succeeding jack. Since the 
length of the third jack is sought, multiply 18|- by 3, which equals 55|- inches. 
From this length, deduct three-fourths of the_thickness of the hip rafter. If 
the stock of the hip rafter is 2 " x 10", -j- x l-̂ - = 15^ inches. Actual length 
will be 5 4 ^ inches ( 1 ^ inches deducted from SSg inches), or, for practical 

* purposes, 54^ inches 

The same inethod is used when the length of jacks spaced 24 inches is 
required. 

ASSIGNJ^IEKT: 

Find the actual length of the follo\^dng hip jacks. Use 2" x 8" 
as the stock for the hip rafter. 

Ris3 per foot 9" Spacing 16 inches 4th jack 

Rise per foot 6" Spacing 24 inches 3rd jack 

Rise per foot 11" Spacing 16 inches 5th jack 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

Laying Out Hip Jack Rafters Lesson 12 

OBJECTIVE: To learn how to lay out hip jack rafters, using the common 
rafter pattern. 

• » 

* I 

* ^B 

R I G H T J A C K 

• ^ 

LEFT JAC iTT^ 

CHEEK C U T S 

m 

1 ^ ^ ^ 

R I G H T AND LEFT JACK R A F T E R S 

FIG. 68 

INFORMATION: 

Laying out a set of hip jack rafters is really a simple procedure. The 
previous lesson described the theoretical way of obtaining jack rafter lengths. 
In actual practice, the layout procedure is very simple when the common 
rafter is used as a pattern. The layout is always started from the longest 
jack for two reasons. The first reason is to make certain that the longest 
jack is the required number of inches away from the common rafter, and 
the second reason is to eliminate any waste of lumber, as the short jacks 
can be cut from the waste of the longer jacks. Two jacks are required for 
each length - a right and a left - with opposite cheek cuts. 

l! 

COMMON RAFTER PATTERN 

LONGEST JACK RAFTER 

i 

FIG. 69 
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P r o c e d u r e : 

Assume the r i se per foot is 8 inches , the spacing 16 inches . Under the 
figure 8, t^iird line of the rafter t ab les , find 194 inches . This is the difference 
in length. On the common rafter pa t te rn , from the long point of the plumb cut, 
mf.asure back along the top edge I94 inches . This i s the length of the longest 
jack. F r o m this point m e a s u r e back another I94 inches . This is the length 
of the second longest jack. Repeat the procedure until the seat cut of the 
common raf ter has been reached. 

Square these m a r k s a c r o s s tha top edge of the common raf ter pa t tern . 
(See Fig . 69- ) F r o m these marKS the ent i re set of hip jacks can be laid out. 

ASSIGmvIENT; 

On the common rafter pa t te rn , lay out the lengths of hip jacks 
for the following hip roofs: 

Rise P e r Foot Span Spacing 

6 inches 22'0 11 16 inches on center 

9 inches 25'0 I t 24 inches on center 

82" inches 28'0 ir 16 inches on center 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 

The Top and Bottom Cuts of Hip Jack Rafters Lesson 13 
?l 

OBJECTIVE: To learn how to lay out the cuts of hip jack rafters. 

INFORMATION: 

As stated in a previous lesson, hip jack rafters are basically discontinued 
common rafters. As the hip jack rafters are parallel to the common rafters, 
the figures to use to obtain the cuts of the hip jack rafters a re the same 
figures used for the common rafters . The seat cut, overhang, and overhang 
cuts are exactly the same as the corresponding parts of the common rafter, 
so that the common rafter pattern can be used to lay out the seat cut and 
overhang of the hip jacks. The end of the hip jack that fits against the hip 
rafter must have a combination plumb and cheek cut. The plumb cut is 
exactly the same for the common rafter, but the hip jack also has a cheek cut. 

Procedure to obtain the cheek cut 

3 

I 

RULE: To obtain the cheek cut for a hip jack rafter, take the 
figure shown on the rafter table, "Side cut of jacks use" 
under the rise-per-foot figure; hold this figure on the 
body of the square, and the 12-inch mark on the tongue 
and mark along the tongue. 

OE C U T 

k 

f 
ri 
C: 

f: 

FIG. 70 
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EXAMPLE: Find the top cut for jack raf ters where the r i s e pe r foot is 
8 inches . Under the figure 8 on the fifth line ("Side cut of jacks use" ) , find 
the figure 10. Hold the 10-inch m a r k on the outside edge of the body of the 
square in the right hand, and the 12-inch m a r k on the outside edge of the 
tongue; m a r k along the tongue. This is the side cut for the hip j acks . 
(See Fig . 70. ) 

-1t!W._ 

The pliimb cut is marked a c r o s s the face of the raf ter f rom 
the long point of the cheek cut. 

;:3c 

ASSIGNMENT: 

Lay out the plumb and cheek cuts for the following hip jack 
ra f t e r s : 

Rise pe r foot 9 inches 

Rise pe r foot 12 inches 

Rise pe r foot 15 inches 
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UNT.T IV - THE EQUAL-PITCH HIP ROOF 

TEST 

1. Descr ibe the s t ruc tu ra l m e m b e r s of a hip roof. 

m 2. How does a hip roof differ from a gable roof? 

3. A hip raf ter may be compared to the of a 

4. In a r ight t r i ang le , if the sides forming the right angle a r e 12 
inches each, what is the length of the hypotenuse? 

5. Descr ibe the var ious cuts on a hip rafter and where they a r e placed 
on a roof. 

6. The seat cut of a hip jack raf ter is the same as that of a 

7. Hip raf te rs run at a 
to the 

angle from the 

8. What a r e the f igures to use on the square to obtain plumb and level 
cuts for a hip ra f te r? State which figure will give the level cut and 
which figure will give the plumb cut. 

9. Lay out the seat cu t s , including backing, for the following hip ra f te r s ; 
Common raf te rs a r e 2" x 6". 

Rise P e r Foot Stock of Hip Rafter 

9" 
12" 
6" 

2 " X 8" 
2" X 12" 
2" X 10" 

10. Obtain the length of the following hip r a f t e r s , using the step-off 
method. Use 2" x 8" stock. 

Rise P e r Foot Total Run 

7 inches 
8 inches 

10 inches 

10 feet 4 inches 
12 feet 9 inches 
14 feet iO inches 
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--'^ 11. Lay out a complete hip roof, overhang to be level with the top 
of windows, spacing of ra f te r s to be 16 inches on center . 
Use 2" X 6" for common r a f t e r s , 2" x 8" for hip ra f te r s . 
The dimensions a r e as follows: 

Total run, 9 feet 6 inches 
Rise per foot, 7 inches 
Vert ical dis tance from top of window to top of wall p la te , 

10 inches 
Double cheek cut at r idge cut of hip raf ter 
Soffit stock -^ inch 

.?^ 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 

Types of Rafters in an Intersecting Roof Lesson 1 

OBJECTIVE: To become familiar with the roof members of an intersecting 
roof. 

' i 11 

i-mas 

FIG„ 71 

INFORMATION: 

Any building that is square or rectangula.r in shape will have either a 
flat, gable, ' hip roof. A building that has a wing added to it requires 
an additional roof. Where any two roofs rreet or intersect, several new 
types of rafters 3,re required. These nev/ rafters a re valley rafters and 
valley jack raf ters . 
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The Valley Rafter 

The valley rafter lies at the intersection of the two roofs. The cuto of a 
valley rafter a^s similar to those of the hip rafter, that i s , a combination 
plumb and cheek cut at the ridge, a seat cut at the wall plate, and the over­
hang cuts. The only difference between a hip and valley rafter lies in the 
seat cut. A hip rafter is "backed" or lowered at the seat cut; a valley 
rafter is "raised" or picked up at the seat cut. The reason for lowering 
a hip rafter (and raising a valley rafter) is for sheathing purposes, as 
explained in Unit IV Lesson 4. 

The Valley Jacks 

Valley jack rafters are the rafters that fill in the triangular space 
between the ridgeboard and the valley rafter. In a valley jack rafter, the 
plumb cut that fits against the ridgeboard is exactly the same as in a 
common rafter, and the bottom cut that fits against the valley rafter is a 
combination plumb and cheek cut. (See Fig. 71.) 

I- Lne Length 

2<heekCui 

A*PmofHipValIei/OippleJa^ Common Raffer 

FIG. 72 

The Cripple Jack Rafters 

i 

i 

I 

-,*ft: 

Cripple jack rafters can best be described as the jack rafters in an 
intersecting roof that do not touch either the wall plate or the ridgeboard. 
They a re framed between a hip rafter and a valley rafter and a re always 
reqmred when distance "A" in Fig, 72 is less than one-half the span of the 
building. As hip and valley rafters in an equal-pitch intersecting roof are 
always parallel to each other, the length of all the cripple jacks framed 
between these two rafters will always be the same. 
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The cuts on cripple jacks ar^ combination plumb and cheek cuts on both ends, 
the angle of the cuts being in opposite directions. 

ASSIGMENT: 

Be prepared to answer any question your instructor may ask 
concerning this lesson. 

• M-̂  
•iM 

-ipi 

m 

•:M 

«^> 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 

The Valley Rafter Lesson 2 

OBJECTIVE: To l e a r n how to lay out a valley raf ter . 

INFORMATION: 

The method of laying out a valley raf ter is s imi la r to the miethod used to 
lay out a hip ra f te r , as both run from the wall plate to the r idgeboard a t a 
45-degree angle. The only difference is at the seat cut. As explained 
previously, a hip raf te r is lowered, while a valley raf ter i s r a i sed . The 
unit of run, which gives the level cut, i s the same a s for a hip raf te r 
(17 inches) , and the r i s e pe r foot of the roof gives the plumb cut; cheek 
cuts a r e a l so the s a m e a s for a hip raf ter . 

P r o c e d u r e : 

The p rocedure in stepping off a val ley raf ter i s the same a s for the hip 
raf ter , as descr ibed in Unit IV Lesson 3 , except at the sea t cut, where 
the valley r - f t e r i s r a i sed . 

% 
CUT L/A/£ 

j * 

FIG. 73 
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Procedure in laying out the seat cut for a valley rafter 

The procedure is the same as that described in Unit IV Lesson 4, except 
that the side cut on the top edge is made to the rafter edge nearer you. 
Square across from the side cut and l?y out a plumb line on the face of the 
valley rafter. Paral lel with this second piiirj-ib line measure down the r e ­
quired distance (amount left on seat cut of common rafter) and from this 
point lay out a level line. This level line will be below the first level line, 
and is the actual line to cut. (See Fig. 73. ) 

"^ 

ASSIGNMENT: 

Lay out a valley rafter including overhang. 
Use 2" X 8" stock. 
Rise per foot 8"; total run 5 feet 9 inches; 
run of overhang 9". 

i 

ii 

I 

- 80 -



UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 

The Valley Jack Rafter Lesson 3 

;s^ 

OBJECTIVE: To learn how to lay out the valley jack rafters. 

R I D S E CUT 

TOP CHEEK OR 
BOTTOM CUT 

V A L L E Y JACK RAFTER 

FIG. 74 

INFORMATION: 

The valley jack rstfters extend from the ridgeboard to the valley rafter. 
(See Fig. 71 in Lesson 1.) Their lengths a re found in the same manner as 
those of the hip jacks. The ridge cut is exactly the same as for the common 
rafter, and the end that fits against the valley rafter has a combination plumb 
and cheek cut. (See Fig. 74.) Like the hip jacks , the valley jacks a re also 
laid out in pa i rs . 

Procedure: 

Tne procedure to obtain the difference in length for the valley jacks is the 
same as the procedure for the hip jacks. Find the difference in length from 
the rafter tables, and use the common rafter pattern as described in Unit IV 
Lessons 12 and 13. The plumb and level cuts a r e obtained by using the same 
figures on the framing square as were used for the common raifter. The top 
end of the vaUey jack that fits against the ridgeboard requires a square plumb 
cut, exactly the same as for a common rafter. The bottom end that fits 
against the valley rafter requires a combination plumb and cheek cut. 
Valley jacks a re also cut in pa i r s , a left and a right. 

ASSIGNMENT: 

Lay out a set of valley jack raf ters , using the figures given in 
Lesson 2 of this unit. 
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UNIT V - THE EQUAL-PITCH INTERSECTING R(X>F 

The Cripple Jack Rafter Lesson 4 

OBJECTIVE: To learn how to lay out the cripple jack rafter. 

NOTEl The run of a Hip-Valley Cripple Jack is alvmys 
equal hihedi'sfance "x' 

K-—X-—> 

î r Hip-Valley CrippleRafhrs 

FIG. 75 

INFORMATION: 

The run of the cripple jack rafter shown in Fig. 75 is always equal to the 
distance between the seat cuts of the hip and valley raf ters . (See X in 
drawing.) The cheek cuts a re found in the same way as the cheek cuts for 
hip or valley jacks and are parallel to each other. 

i ^ > 

Boffom 

FIG. 76 

1 ̂ ^^ B' 

is^ 

i 
p 
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Procedure: 

Find the run of the cripple jack, and use the step-off method to obtain the 
length. The figures to use on the square a re the same as for a common rafter. 
Deduct three-fourths of the thickness of the hip and valley rafters on each end. 
This deduction can be combined and deducted from one end. Liay out the side 
cuts J using the same figures on the square as were used to lay out the side 
cuts for the hip or valley jacks. 

ASSIGNMENT: 

Lay out a cripple jack rafter where the distance between the seat 
cuts of the hip and valley rafters is 3 feet 6 inches. 

-ar 

i i ^ t a 
-83 -
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF j 

The Ridgeboards Lesson 5 I 

OBJECTIVE: To learn how to obtain the length for the intersecting roof 
ridgeboards. 

INFORMATION: 

An intersecting roof has two ridgeboards, the ridgeboard for the main 
roof and the ridgeboard for the wing or projection. There a re two basic 
types of situations, which require different methods for obtaining the lengths: 
one, where the ridge heights are the same (Fig. 77, next page) and two, 
where the intersecting roof ridge irops below that of the main roof (Fig, 78). 

1. Ridgeboard length when ridges a re the same height 

Rule: To obtain the length of th .Igeboard for the 
projection roof, on2-half the span of the main roof, 
plus the building projection, equals the theoretical 
length of the ridgeboard. 

The actual length is shorter, as one ridge is framed to the other. 
In actual construction however, it is customary to make the inter­
secting ridge a few inches longer than its theoretical length. This 
is done so the common rafters at the gable end can be plumbed 
with the wall plate, as any extra length can be sawed off after the 
roof is up. The cut where the two ridges meet is simply a square 
cut. 

2. Ridgeboard length when the ridges a re not the same height 

Rule: One-half of the minor span, plus the building 
projection, equals the theoretical length of the ridge­
board. 

As suggested before, the ridgeboard should be cut a few inches 
longer to allow for plumbing the common rafters at the gable end. 
The shape of the end of the ridgeboard is a double 45-degree 
plumb cut. 
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RULBl-L OP N\AIN SPAN PLUS BU^LD/NG PROjecT/oN SQUALS 

LINe LFNGTH OF f^iJ>G6 

i 3P\N 

i 
I 

BUILDING 
PH0<reCT/ON 

1% 
FIG. 77 

^ULE:J^ oFmfNOR SPAN PLUS BU/LDING 

PMJBCTioN equALS L/NB LENGTH OF 

Rio&e 

x = x 

BU/LOIA/G p/iOjecT/oN 

\<-^ MINOR 'SPAN~\ 

FIG. 78 
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Special Ridge Cut 

WT-

When the ridge rests on top of the sheathirig boa rds , a special r idge cut 
i s necessary. This i s made by using "Cine irnit run and 1:he r i s e per foot Oi. 
the common rafters and marking on the run side of the sqirnre, 
(See F igs . 79 and 80, belov/.) 

m 
^ PITCH 

FIG. 79 

m 

-Am-

r^i 

a^ 
FIG. 80 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 

TEST 

1 
•iM. 

^ 

M^^ 

a 

1. Describe an intersecting roof, and tell what types of rafters 
a re required. 

2. Describe where a valley rafter is required. 

3. What types of cuts a re required in a valley rafter, and where 
do they fit on a roof? 

4.. What is the difference between a hip rafter and a valley rafter? 

5. Valley jack rafters run from the to the 

6. The plumb cut of a valley jack rafter is exactly the same as for 
a ^ , and fits against the 

7. Describe the bottom cut of a valley jack rafter and v/here it fits. 

^ 

8. Describe v/here cripple jack raf ters a re placed. What type of 
cuts are required? 

9. Lay out a complete valley rafter: 

Run.' 9'6'= Rise Per Foot: 10 inches 

10. Lay out a complete set of valley jacks for the above ^^alley rafter. 

11. Lay out a cripple jack rafter: 

Run: 2 feet 4 inches Rise Per Foot: 10 inches 
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ur-JIT VI - OSTHER USES OF THE FR.A.K/[ING SQUAFE 

Oros.^ jDndgmg i-cesson A 

OBJECTr / i5 : To jearr= how to lay out c r o s s bridging. 

SfliDGIMG IM PLACw 

FIG. 80 

INFORMATION: 

Cross bridging can be defined a s shor t p ieces of l^" x 3 " nailed between 
the floor jo i s t s to form a c r o s s or "X" pa t te rn . The p r i m a r y purpose of 
c r o s s bridging i s to help dis t r ibute the load that the floor jo i s t s c a r r y , and 
secondly to keep the floor jo i s t s f rom twist ing. The c r o s s bridging should 
be nailed in double rows , c ross ing each other from the top of one jo i s t to 
the bottom of the next, (See Fig . 80.) The rows should be continuous, 
f rom one side of the building to the other , and they should be ins ta l led not 
m o r e than 8 feet apar t . 

'X. " 

P r o c e d u r e - .Laying Out Cros s Bridging 

Measure the actual .d is tance between the t loor io i s t s . This d i s tance , if 
the floor jo i s t s a r e !•§• thick and spaced at 16 inches on cen te r , will be 144 
Measure the actual width of the floor j o i s t s . If 2 " x 10" floor jo i s t s a r e 
used, the actual v/idth will be 92 inches . 

II 

- 8 8 -
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SMALL MAfi/C HBR£ 

N\ARK ALONG BODY 

: « « 

FIG. 81 

ft 

Lay the square on the edge of the stock, holding the body in the left hand 
and tongue in the right hand face up; hold the 92-inch m a r k on the body and 
the 14g-_inch m a r k on the tongue, a s shown in F ig . 81 . Note that the m a r k s 
a r e being held on opposite edges of the stock. Draw a line along the body of 
the squa re , and make a smal l m a r k on the edge where the tongue is being 
held. 

1 
1 
i 

i 

2" 
T 

FIG. 82 
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i 
Reverse the squa re , keeping the face up, so that the body is now in the r ight 

hand and the tongue in the left. Hold the 14-g--inch m a r k ca the tongue at the point 
where the 92-inch m a r k had previously been held, and hold the 92-inch m a r k on 
the body at the point where the 14g-inch m a r k had been held. Mark along the 
body (see Fig . 82). The two l ines on the edge of the stock will be pa ra l l e l . 
This is the exact length requi red for the bridging. 

I ASSIGNMENT: 

'MM: 

Lay out c r o s s bridging for the following floor j o i s t s : 

Size Spacing on Center 

« 

2" X 8" 
2"x 10" 
4" X 8" 
2" X 12" 

16 inches 
14 inches 
16 inches 
12 inches 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

The Essex Board Measure Scale Lesson 2 

OBJECTIVE: To become familiar with the use of the Essex board measure 
scale. 

| i | i i | i i | i i | i i | i i j i i | i ii|ii|ii|i mm T 
1 
6 
6 
9 

!o 
11 
12 

TT 
1 4, 
1 6 
1 8 
1 lO 
2 Z 
Z4. 
2 a 

C\J MiiM 

CO ^ r 

2 
2 3 
2 a 
i 9 
3 3 
i 6 
3 9 

41 
2 8 
i 
3 4 
3 8 
4 4 
4 8 
S 

J;LliLhL.liLlj|ililililllilllllil 

9 
2 
7 
5 
10 

7 
4 e 
5 3 
5 10 
6 •> 
7 7 
8 2 
8 9 

81 
5 4 
6 
6 8 
7 4 
a 8 
9 4 

10 

9 
6 
C 
6 
Q 

10 
I I 

111 

IC 

4 
3 

: i 
10 
9 

LiUJ 

1 
s 
9 

10 
11 
13 
14 

lu l l 

113 
A 8 
9 9 

10 10 
11 U 
14 1 
15 2 
1 6 3 

4 115 
l o 
11 3 
12 6 
13 9 
16 3 
17 6 
18 9 

ihhhhiilihlihliiilnihiiTiiiliii'lihhitlfiih 

FIG. 83 

INFORMATION: 

The Essex board measure table is stamped on the back of the body of the 
square. It is used to figure out the board footage for almost any size of 
lumber or t imber. The key to this table is the figure 12 inches on the outside 
edge of the square, which is the starting point for all calculations. Each 
number beneath 12 represents the width of the board, and each number on 
the edge of the blade from 2 to 24 represents the length of the boards These 
inch graduations a re used in combination with the values given along the 
seven parallel l ines. 

Procedure - Finding Board Feet 

Under the figure 12 find the number representing the width of the board. 
Follow horizontally along this set of figures to the figure under the number 
representing the length of the board. This figure is the total number of 
board feet for that particular piece of lumber. The board-feet answer will 
read on the Essex Board Measure Scale as 7 4, 5 10, 18 8, etc. , which 
means Tj^ board feet, 5y2" board feet, 18j2 board feet. These figures a re 
for lumber one inch thick. Multiply these figures by the thickness of the 
lumber. 

Example: How many board feet in a piece of lumber 2 inches by 10 inches 
by 14 feet long? Under the figure 12 find the width of the board, in this 
example 10 inches. The figure 10 will be found on the third line down. 
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Follow horizontal ly along the thi rd l ine to the figure under the number 14 (the 
length) and read H ^ - This would be the number of board feet if the lumber 
were 1 inch thick. Since the lumber i s 2 inches thick, mult iply I I12 ^Y ^-
The amount of board feet in a 2 " x 10" x 14 '0" board i s therefore 
2 3 : ^ board feet. 

ASSIGNMENT: 

Find the board footage for the following: 

1" X 8 " x 16 '0" 

2 " x 14" x 22 '0" 

V'-' 

•*: I 

1" X 4 " X 1 8 ' 0 " 

3 " X 10" X 1 2 ' 0 " 

'm 2 " X 10" X 2 0 ' 0 " 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

The Brace Measure Scale Lesson 3 

OBJECTIVE: To become fami l ia r wdth the use of the b r a c e m e a s u r e scale , 

i 

; |^_: 

1-5 i,!* ii iz 1,1 io 9 
IJ33S |?33a |§<2« «45e'1150-- ' * • — - - ' - - - ' - ' 

l b l|2 l|l i jo 
m i i n l m i i u f n n i n J m t t ' r i M H t 

8 
r •! .,11 ll|iljll{!i|ll{!l|li|il[ll|ll|ll|IIU|lljll|ll[l|{llj||{|llll{ll|ll{||||||||jll|li 

7 6 5 4 3 2 ' h ' - I 
IJ33S | ? 3 3 a j § < 2 « S5««e S|50& 15531* 4*59e 4|«53£» ^86?g3 l i r z U U 7 a i r | ^ g O « ' |g«4«? I l30 

1 9 a 7 
i t t M i n i t l r i M i n i i M i n i 

a . 
' " " " ' " " " ' 

4 3 
1111 n 11 n >; 11! I " i m i lUMH 

t \ » : 

i ^ ~ 

FIG. 84 

INFOR^IATION: 

The b r a c e m e a s u r e sca le will be found along the cen te r of the back of the 
tongue. It gives the lengths of c o r n e r b r a c e s placed a t i. 45 -deg ree angle. 
An example of a b r a c e s ize s tamped on the b r a c e m e a s u r e sca le i s - ^ 50. 9 1 . 
This means that the length of the b r a c e placed a t a 45--degt^e angl-3 against a 
36'- co rne r will be 50. 91 inches . In other words , the diagonal dis tance b e ­
tween 36 inches and 36 inches i s 50. 91 inches . A b race put agains t a square 
angle , 60 inches away f rom the angle on each side, would be 84. 85 inches 
long. In the s ame m a n n e r , the lengths of other b r a c e s a r e given >n the sca le . 

Braces may bc; r ega rded a s common r a f t e r s . When the b r a c e run on the 
pos t i s different f rom the run of the b e a m , the length of vhe b r a c e , a s x^ell a s 
the top and bottom cuts^ m a y be de te rmined by the f igures given on the rcf ter 
tables for common r a f t e i s . 

Note: One f igure on the b r a c e m e a s u r e sca le î ^ for a b r a c e not at a 
18^0. 45-degree angle , namely , 4 ^ - ' 

^ J 

ASSIGN'MENT: 

Find the length of the following b races ; 

4 2 " X 4 2 " 
1 6 " x 2 4 " 

5 1 " X 5 1 " 
24" X 3 6 " 

18"X 24" 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

Principles of Similar Triangles Lesson 4 

OBJECTIVE: To become familiar with the principle of similar triangles 
in rafter layout. 

INFORlvLATION: 

Many problems involving angles can be solved by using the geometric 
principles underlying similar tr iangles. Similar triangles have identical 
angles, but a re not of the same size. A small triangle can be projected 
into a larger one or vice versa , with all angles of both remaining the same. 
(See illustration.) The carpenter can make similar right triangles with 
the framing square. This procedure is known as slipping the square. 
This procedure is sometimes used if it is applicable to the layout problem, 
as it is a practical method to use on the job. 

FIG. 85 
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How to "Slip!'the Square 

1. Select figures to represent a right-angle triangle, and lay 
out this triangle, using the Y? scale. 

2. Determine one dimension of the similar, larger right-angle 
triangle required. 

3. Lay one edge of the square exactly along one of the lines of 
the smaller triangle, and "slip" the square along that line 
until it reaches the known dimension of the larger triangle. 

4. Read the figure on the other leg of the square. This figure 
will be the required second dimension of the larger right-
angle triangle. 

Example: 

Lay out a right-angle triangle with legs 9 inches and 12 inches. The longer 
leg of the larger similar triangle is I84: inches. To find the " r i s e " of the larger 
triangle, slip the square along the 12-inch side of the small triangle until the 
184-inch mark coincides with the edge of the lumber. Read the other leg of the 
square. The answer (rise) will be ISyginches. This means that ISyi and I S j 
inches will form the same angles with the edge of the board as 9 and l2 inches. 

ASSIGNMENT: 

Using the procedure explained above, find the figure to use to 
obtain the same angles? 

Small Triangle Run of Large Triangle 

10" X 12" I7J inches 

6 X 12 20|: inches 

8 X 12 14f inches 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

Length of a Common Rafter By Slipping the Square Lesson 5 

OBJECTIVE: To l ea rn how to outain the length of a i mm on raf ter by 
slipping the square . 

/ 

\^ / 

l-l'i ̂ Posif/on/ ! 

/ r--/SiPosffion 

i / 
•Lengf/f of Common ff&fMe-

FIG. 86 

P r o c e d u r e : 

Using the 12th sca le , lay out a r ight t r iangle usintr the r i s e pe r foot on 
the tongue and the foot run (12 inches) on the body. Mark along the run side 
of the square . Slip the body, perfect ly pa ra l l e l to the 12-inch l ine , until i t 
r eaches the m a r k that i s one-half the span. Read the tongue. This i s the 
total r i s e of the roof. Measure diagonally from the total r i s e on the tongue 
of the square to the one-half-span figure on the body of the square . This 
mieasurement is the ^ t h - s c a l e length of the common ra f te r . 

ASSIGNMENT: 

Find the scale length for the following common ra f te r s : 

Rise P e r Foot Span 

8 inches 
7 inches 

10 rnches 

30 feet 
27 feet 
31 feet 6 inches 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

Difference in Length of Jack Rafters By Slipping the Square Lesson 6 

OBJECTIVE: To learn how to obtain the difference in length of jack rafters 
by slipping the square. 

O/f 

-'^J 
Common D/ffere/7ceofj0cAs-^ /i>^ Posif/'on f 

of Squesrs •' 

FIG. 87 

i; i 

INFORMATION: 

The common difference in length of jack rafters is found on the rafter tables 
for 16- and 24-inch centers. By using the "sl ip" method, the difference in 
length can be found for any spacing. 

Procedure: 

Using the 12th scale, lay out a right triangle using the r ise per foot on the 
tongue, and the foot run (12) on the body. Mark along the rim (body). Slip the 
body, perfectly parallel to the run mark, until it reaches the figure represent­
ing the spacing of the jack rafters. Mark the tongue of the square. Measure 
from the tongue mark to the run mark. This is the difference in length of jack 
rafter f!. 

The plumb, level, and cheek cuts a re obtained in the samemanner as 
previously described in Unit IV Lesson 13. 

fc* 
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ASSIGNMENT: 

Find the commion dif.Lerence irj 3ength for the folloVvdng jack raf ters ; 

Rise pe r foot 10 hicbes 

Rise pe r foot Vd inches 

\Z inches on center 

20 inches on center 

Rise pe r foot 8 inches 

Ri se pe r foot 63. .'nches 

14 ii^ches on c n ter 

10 inches on center 
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UMT VX - OTHER USES OF THE FRAMING SQUARK 

Difference in Length of Ga.hle Studs By SJipping die Square Lesson 7 

m 
OBJECTIVE: 

INFORMATION; 

To l ea rn hov/ co obtain the ai iference in length of gable studs 
by slipping the square . 

The procedure for laying oat and finding the difference in length of gable 
studs v.=3.s descr ibed in Unit HT. Lessorx 8. The difference in length can a l so 
be found by "slipping the square . " The same procedure as descr ibed in 
Unit i n Lesson 8 is foilov/ed to obtain the cut to fit against the common raf ter . 

sa^qr 

S 6 ^ 

^^ieS^ ' 

i 
• i niMUBUM 

<• % 

• Z'if PQSif/an 
! ^ Pasifion-

Kwrntr 

P r o c e d u r e : 

FIG. 88 

^fe 

Using the i2th sca le , lay out a r ight t r i ang le , using the r i s e p?^r foot on the 
tongue, and the foot run (12) on the body and m a r k along the ruji side of the 
square . Slip the body, holding it perfect ly para l l e l to the run m a r k , along th.^ 
run m a r k until the body reaches the figure represen t ing the spacing requi red , 
and read the dimension on the tongue of the square from the edge of the stock 
to \hQ heel of the squa re . This figure i s the difference in length of the gable 
studs„ 

ASSIGNMEN T; 

Find the difference in length for the following gable studs; 

Rise P e r Foot 
8 inches 

10 inches 
6 inches 

Inches on Center 
16 ~~ 
14 
24 

m 
=5»i,* 
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UNT.T VI - O T H E R T I E S O F T H E FRAMING SQUARE 

Leng th of the C o l l a r B e a m s By Slipping the Squa.re L e s s o n 8 

To l e a r n how to obta in the l eng th of c o l l a r b e a m s by s l ipp ing 
the s q u a r e . 

' ^ ^ • 

P r o c e d u r e : 

C o l l a r b e a m l e n g t h s c a n a l s o be ob ta ined by s l ipp ing the s q u a r e . 

Using the i 2 t h s c a l e , l a y out a r i gh t tria-ngle,- u s ing tine r i s e p e r foot on the 
tongue and the foot r u n (12) on the body. Iviark a long the r i s e s i d e of t h e s q u a r e . 
S].ip t h e sq i i a r e a l o n g the r i s e m a r k un t i l t he tongue r e a c h e s t he f i g u r e r e ­
p r e s e n t i n g t he v e r t i c a l d i s t a n c e tha t the c o l l a r b e a m i s to be f r o m the r i d g e . 
R e a d the n e w r u n ( see F i g . 89). T h i s repr«=:sents one -ha l f t he l eng th of the 
c o l l a r b e a m . Mul t ip ly t h i s f i gu re (new run , by two to ob ta in the full l eng th . 
F o r t he ang le c u t s on the e n d s , u s e the r i s e p e r foot and 12, and cut on 12. 

ASSIGI##J]NT: 

F i n d the l eng th of the following c o l l a r b e a m s : inc lude the ang le c u t s . 

R i s e P e r F o o t V e r t i c a l D i s t a n c e f r o m Ridge 

f<=i^>J, 

9 i p c h e s 
7 i i iches 

i-x i n c h e s 

14 i n c h e s 
15 i n c h e s 

9 i n c h e s 

- - t ' - f, 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 
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Sheathing Cuts To Fi t to Hip Rafters Lesson 9 

OBJECTIVE: To learn how to obtain the miter and face cuts on sheathing. 

Sheathing "V-. Miter cat 
Face cat 

FIG. 90 

IJJFORMATION: 

In sheathing a roof with hip raf ters , a combination miter and face cut is 
required. Each cut requires a separate layout, which can be made with the 
framing square. 

Tiie miter cut uses the unit of run (12 inches) and the length of common 
rafter per foot of run (diagonal of r i se per foot and unit run). 

The face cut is Tiade on the edge of the board and uses the r ise per foot 
and the diagonal of the cut, as above. 

Rule: For the :r dter cut use run and length and cut on run. 
For the face cut use r ise per foot and length and cut on r i se . 

Example: 

Assume a ^-pitch roof. The cut for a 4-pitch roof is 6 and 12. The 
diagonal of the cut is 13-g inches. Therefore for the mi ter cut use 12 inches 
and ISs- inches and cut on the 12-inch side of the square. For the face cut 
use 6 and 13-g- and cut on the 6-inch side of the square. 

ASSIGNMENT: 

On 1" X 6" sheathing boards, lay out the mi ter and face cuts for 
roofs -^th the following pitches: 

~ pitch 

^ pitch 

\ pitch 

5^ pitch 

13 m 

to 

•jfe 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

'^^ i 

, ^ » 

The L e v e l Cheek Cut That F i t s on a Roof of the Same P i tch Lesson 10 

OBJECTIVE: To l e a r n the p rocedure for laying out this pa r t i cu l a r level 
cheek cut. 

m. 
INFORMATION: 

m 

Sometimes it i s advisable to bmld a d o r m e r gable after the ma in roof 
has been f ramed and sheathed. The advantage of this type of cons t ruc t ion 
l i es in the fact that valley ra f t e r s a r e el iminated and the comn^on ra f t e r s 
can be used full length, making the supporting roof not only s t ronge r but 
s imple r to f r ame . The bottom cut of the ra f t e r s that r e s t on top of che 
ma in roof i s cal led the level cheek cut. 

'•tm-^ 

T^TI l f ' 
i-Le/eii've 

3-Pk'nbL'hs 
4- C^eek Cuf-lfhe 

'. 4" Ci'-rhhc? Lines 

feaag-

FIG, 91 
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Procedure; 

1*1 

?m 

m. 

M&i 

î 

1. Use the rise per foot and 12 and mark along 12, as at 1 in Fig. 91 

2. Measure on this line from the top edge of the rafter, the distance 
equal to the thickness of the rafter stock, as at 2. 

3. Draw a plumb line at this point, carrying this line to the top edge 
of the rafter stock, and squaring it across the top (continuation of 
line 3). 

4. Connect the ends of lines 1 and 3, as at 4. Cut on lines 1 and 4; 
this gives the level cheek cut. 

"K im 

If correctly done, the faces of the rafters when put in position should be 
plumb, and the bottom cut should exactly fit the slant of the main roof. 

m 
ASSIGNMENT: 

Lay out a level cheek cut for a roof where both the main roof and 
the dormer gable have a r ise per foot of 8 inches. 

IP? 

• S T 
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UMIT YI - OTHER USES OF THE FRAMING SQUARE 

The Level Cheek Cut That F i t s Oi a t\o of of a Different Pitch Lesson 11 

Oj^rSCTIVE. To l ea rn the p rocedure for laying out this particular level 
cheek cut. 

» 

jo=Rise in inches ofl^nin 
Roof par net-ihicknsss of 
DonrerRafkr 

0Posifior: 

! _ / 

^ 

JW^E: QseofCufaf Z SameDisiance m 

W 

FIG. 92 

INFOR^iATI^iv^; 

The shape oi the "' _ el cheek cut that fits on a roof of a different pitch 
i s the same s.s that of the level cheek cut described in ths preceding lesson. 
The p rocedure uf laying out the c^it, however, as the drav/ing shows, i s 
entirely differen':. 

-104 -
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Procedu re : 

2. 

Use the r i s e p e r foot of the s teep roof and 12; m a r k along the body 
to the 12-iiich m a r k (first posit ion of the square in F ig . 92). 

"Slip'* the square until the heel along the body side r e p r e s e n t s the 
thickness of tae d o r m e r ra f te r ("A" in i l lus t ra t ion) . Be su re the 
square l ines up exactly v/ith the run m a r k . 

3. Read the r i s e figi'.re f rom the tongue side of the heel . This i s the 
'^rise of the cu t" a t the bottom end of the d o r m e r ra f te r (figure 2 
in the i l lus t ra t ion) . 

4 . Liay out a level l ine on the d o r m e r raf te r a s a t 1 in the i l lus t ra t ion . 

5. Lay out a second level l ine above the f i r s t leve l l ine a s a t 3 . The 
dis tance bet^'een the t ^ o level l ines ver t i ca l ly (taken a t r ight 
angles to the level l ine) i s the dis tance found in s tep 3 , that i s , 
the " r i s e of the cut") . 

^ 

6, ;^fake 90-degree (sqi2are) l ines a c r o s s the top of the raf ier a s a t 4. 

7. Connect these l ines with a diagonal l ine , which will be the angle 
cut of the d o r m e r ra f te r , a s a t 5. 

ASSIGNMENT: 

Lay out a level cheek cut for a d o r m e r ra f t e r ; the ma in roof i s -j 
p i tch, and the d o r m e r i s -^ p i tch. 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

Making Ci rc les vidth the F r a m i n g Square Lesson 12 

• ' * ' ^ ^ - _ 

» : 

« : 

j ^ -

I S 

?'• 

OBJECTIVE: To l ea rn the procedure of laying a c i r c l e . 

INFORMATION: 

Sometimes i t i s n e c e s s a r y for the layout m a n to lay out a c i r c l e f-^r a 
pa r t i cu la r layout p rob lem. There a r e seve ra l methods of making a c i rc le . 
The roof f r a m e r can lay out a c i rc le with the f raming squa re . 

I * 

m 

FIG. 93 FIG. 94 

P r o c e d u r e : 

Drive two na i l s , a s at a and b in F ig . 93 , as far apa r t as the d i ame te r 
of the c i r c l e . P lace the square in the posi t ion shown, and with a penci l a t 
the hee l , m a r k the c i r c l e a s the square i s moved in the di rect ion of the 
a r r o w s . When one-half of the c i r c l e is m a r k e d , p lace the square in the 
posit ion shown by the dotted l ines in F ig . 94, and proceed to m a r k the other 
half of the c i r c l e . In Cvase a c i r c l e i s r equ i red that i s l a r g e r than the square 
can m a k e , const ruct a wooden square a s l a rge a s i s needed to make the 
c i r c l e . 

ASSIGNMENT: 

Use the framing square and lay out a c i r c l e v^th a d iamete r of 
20 inches . 

, 9- 1 

^i^'\ 
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UNIT VI - OTHER USES OF THE FRAl^ffi^G SQUARE 

Finding the Center of a Circle Lesson 13 

a OBJECTIVE: To learn how to find the center of a c i rc le . 

INFORMATION: 
There a re several methods of finding the exact center of a circle, 

roof framer can do this easily with the framing square. 
The 

im 
FIG. 95 

Procedure: 
Draw two l ines, similar to lines A-B and a-b in Fig. 95, at any convenient 

position. Find the centers of the two l ines, as at c -c , and place the sqijare in 
the positions shown, drawing lines along the edge both t imes. The point at C, 
where the two lines intersect , will be the center of the ci rc le . 

ASSIGNMENT: 

Find the center of the circle laid out in Lesson 12. 

* . 
-107-
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 

TEST 

11 

I* I 1. Lay out c r o s s bridging for the following floor jo is ts ; 

Size Spacing on Center 

ft . 

If 

2 " x 10" 
2" X 8" 
4" X 8" 
2" X 12" 

14 inches 
12 inches 
16 inches 
16 inches 

2. Use the Essex Board Measure Scale to find the board footage 
for the following p ieces of lumber : 

2" x 10" x 20 '0" 
4 " X 8 " x 16 '0" 
4 " x 10" X 14 '0" 

14" X 14" X 20 '0" 

E-sl 

3. By means of "slipping the s q u a r e " find the second dimension 
of the l a r g e r t r i ang les : 

Small Tr iangle 

6 " x 12" 
10"X 12" 

8 " x 12" 

Run of Large Triangle 

15 inches 
2O4 inches 
14|. inches 

4. Find the scale length for the following common ra f te rs by 
"slipping the squa re" : 

Rise P e r Foot Span 

9 inches 
10 inches 
12 inches 
7p- inchef; 

27 feet 
28 feet 6 inches 
26 fee'-
31 feet 
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5. Find the common difference in length for the following jack rafters 
by "slipping the square": 

Rise Per Foot Spacing 

9 inches 
62 inches 
12 inches 

12 inches 
16 inches 
18 inches 

By "slipping the square, " find the common difference in the length 
of the gable studs for the following roof dimensions: 

Rise Per Foot 

12 inches 
10 inches 
8 inches 
6 inches 

Spacing 

16 inches 
14 inches 
24 inches 
20 inches 

7. Find the length of these collar beams by "slipping the square": 

Rise Per Foot Vertical Distance from Ridge 

9 inches 
12 inches 
7 inches 

14 inches 
1 foot 4 inches 
1 foot 2 inches 

w r 

8. The r ise per foot of the main roof is 8 inches. The r ise per foot 
of the dormer gable is also 8 inches. Lay out the level cheek cut 
for the dormer common rafter to fit on top of the main roof. 

9. Use the framing square and lay out a circle with a diameter of 
16 inches; find the center of the circle. 
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UNIT VII - SUM>.4ARY OF ROOF INFORMATION 

General Information Lesson 1 

OBJECTIVE: To review the types of roofs and ra f te rs . 

INFORMATION: 

This unit will se rve as a review of the information covered in the preceding 
units . No explanation of p rocedures is given. The student should be sure he 
fully unders tands the various layout p rob lems before he reads this unit. This 
review m a t e r i a l is divided into th ree p a r t s : 

1. General information 
2. Definitions 
3. Basic raf ter layout pr inciples 

Types of Roofs 

1. 
2 . 
3 . 
4 . 

Shed: 
Gable: 
Hip; 
Interse 

Kinds of Rafters 

1. 
2. 
3 . 

Jack Rafte 

Comm 
Hip 
Valley 

r s 

Slants in one direct ion only 
Slants in two opposite d i rec t ions 
Slants in four d i rec t ions 

In tersect ing: On buildings that have offsets or angles 

1. Hip jack 
2. Valley jack 
3. Cripple 

Basic Rafter Cuts 

1. Ridge 

2. Cheek 

3. Seat 

at the ridge (a plumb cut) 

at top end of h ips , va l leys , and jacks (an angle cut) 

at the plate line (combination plumb and level cut) 

4. Overhang - at exposed lower end of raf ter (usually a combination 
plumb and level cut) 
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Pitch 

There are three applications of the term "pitch": 

1. MatUematical relationship between total r ise and span 

2. Equal Pitch: roof has the same slope on all its parts 

3. Unequal Pitch: roof has two or more different slopes 
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K : I UNIT VII - SUMMARY OF ROOF INFORMATION 

Definitions Lesson 2 

ti I 

m 
-i^mi! 
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OBJECTIVE: To review the definitions used in roof framing. 

INFORMATION: 

The definitions are grouped according to the information required before 
actual layout work can begin. 

Span 

1. Total span 

2. Unit of span 

Rise 

1. Total r ise 

2. Rise per foot 

Run 

1. Total run 

2. Unit of run 

Rafters 

1. Common rafter 

2. Hip rafter 

3. Valley rafter 

distance from outside edge of wall plate to 
the opposite outside edge of wall plate. 

always 24 inches. 

vertical distance from top of wall pl^te to 
top of ridgeboard. 

number of inches that roof r i ses per foot of run. 

always one-half the total span, 

always 12 inches 

the rafter that extends at right angles from 
plate line to ridge 

the rafter at the intersection of any two of the 
four sloping surfaces of a hip roof 

the rafter that is framed at the intersection of 
two slopes of an intersecting roof 
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Jack Rafters 

2. Valley jack 

3. Cripple jack 

Ridge 

Rafter Cuts 

a rafter that runs from the plate to the hip rafter 

a rafter that runs from the ridge to the valley 
rafter 

a rafter that does not touch either the ridge or 
the plate 

the highest part of the roof (where the ridge cuts 
of the rafters meet) 

1. Ridge cut 

2. Seat cut 

3. Overhang cut 

4. Cheek cuts 

Deduction 

Rafter Lengths 

1. Mathematical 

2. Actual 

Angle of Cut 

1. For common rafter 

2. For hip and valley 
rafters 

3. For unequal pitch 
T^oofs 

at the top end of common, hip, valley, and 
valley jack rafters 

the cut at the intersection of a rafter with the 
wall plate, on which it is to be nailed 

the cut at the bottom end of any rafter that 
overhangs to form a cornice 

The single cheek cut: a slanting pliimb cut on 
jack, valley, and hip rafters to make them fit 
against the piece to which they are framed. 
The double cheek cut: the same as a single cheek 
cut, except that the slanting cut is in two directions, 
such as a "V" cut on hip or valley rafters . 

The amount necessary to shorten each rafter, to 
allow for the thickness of the stock to which it is 
framed 

the exact mathematical length of each rafter, with 
no allowance made for deduction; also called line 
length 

the actual length of a rafter after deduction has 
been made 

use r ise in inches, and 12 inches 

use r ise in inches, and 17 inches (for equal-pitch 
roofs). 

use total r ise and total run measurements. 
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UNIT VII - SUMMARY OF ROOF INFORMATICN 

Basic Rafter Layout Principles Lesson 3 

OBJECTIVE: To review certain fundamental layout principles 

INFORMATION: 

Most of the difficulties of rafter layout will disappear as soon as the student 
has learned to visualize the rafter relationships in their plan view (as seen from 
above). The pitch of the roof need not be considered. The follov/ing rules apply 
to all rafters when considered in plan view. 

1. Common r^^fters intersect the ridge at a 90-degree (right) angle. 

r' I 

II ' 

2. Hip, valley, and jack rafters of an equal-pitch roof intersect the 
roof member to which they a re framed at a 45-degree angle. 

3. Cheek cuts for equal-pitch roofs are laid out at right angles to the 
plumb cuts. 

4. Hip, valley, and jack rafters for unequal-pitch roofs intersect the 
member to which they are framed at any angle other than 45 degrees. 
This is the basic reason why unequal-pitch roofs a re more difficult 
to lay out than equal-pitch roofs. 

Principles of Deduction 

All rafters that are framed against another roof member must be shortened 
to allow for the thickness of this member. The rules are as follows: 

1. All deductions are on the principle of the plan view; therefore, all 
measuring is done at ''ight angles to the plumb cut. 

2. All deductions are on the basis of one-half the thickness of the stock 
to which the rafter is being framed. 

3. For common raf ters , the deduction is one-half the thickness of the 
ridgeboard. 

4. For hip and valley raf ters , the deduction is three-quar ters of the 
thickness of the ridgeboard. 
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'^m_'' 4 For jack rafters, if the mathematical length is found, then the 
deduction is the same as for hip or valley rafters. If the 
rafter tables on the square a re used, then deduction is not 
necessary. 

I ' 

Note: When figuring out deductions, measuring on the rafter at right angles 
to the plumb cut automatically shortens it tae correct amount, regard­
less of the pitch of the roof. 

Principles of Similar Triangles 

For an equal-pitch roof, the angle formed by the rise in inches and 12 inches 
of run is equal to the angle formed by the total r ise and total run. The triangles 
so forraed are known as simiilar tr iangles. 

B I B L I O G R A P H Y 

ROOF FRAMING H.H. SEIGELE 

SIMPLIFIED ROOF FRAMING WILSON & WERNER 
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VT 003 267 
Six Selected Instructional Aids for Teachers of Agriculture. 

Drawbaugh, Charles C. 
Rutgers, The State Univ., New Brunswick, N.J. 
Pub Date - Mar67 
MF AVAILABLE IN VT-ERIC SET 60p. 

^INSTRUCTIONAL AIDS, ^VOCATIONAL AGRICULTURE, ^LANDSCAPING, 
*S0IL SCIENCE, *PLANT IDENTIFICATION, TRANSPARENCIES, FILMSTRIPS. 
PUBLIC RELATIONS, 
Future Farmers of America, 

This document describes aids for teacher use in vocational 
agriculture classes, or for promoting the agricultural program. 
The aids were developed at an inservice institute by teacher 
committees who consulted subject matter specialists. Included are 
(1) overhead projection transparency masters on landscape planning, 
(2) information and directions for making soil monoliths, (3) a 
suggested form and pertinent information for teaching identification 
of 54 landscape plants, (4) questions and answers about vocational 
agriculture and the Future Farmers of America for a 
recruitment brochure, (5) a description of 51 slides for promotion 
of the agricultural program, and (6) plans for an electric quiz 
board. This document is available for $1.00 from 
Vocational-Technical Curriculum Laboratory, Rutgers University, 10 
Seminary Place, New Brunswick, New Jersey 08903. (JM) 
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PREFACE 

1 During the 1966 Inservice Summer Institute, "Instructional Aids for 

Teachers of Agriculture," a list of projects relating to teaching materials was 

developed. From the list the sixteen teachers of agriculture enrolled in the 

Institute selected the six projects described in this booklet as having the most 

utility to them in their programs. 

Committees were formed to pursue the projects in such a way that the 

final report would be useful to fellow teachers of agriculture. Preliminary 

drafts of the materials were presented to class members for improvements, 

additional suggestions, and a degree of approval. Materials were then returned 

to committee, re-written, and submitted to the class for final approval. 

Specialists from the College of Agriculture and Environmental Science, 

Rutgers - The State University and the New Jersey Department of Education 

were consulted by members of the committees. Special recognition is given to 

Mr. George W. Lange, Director of Agricultural Education, New Jersey Department 

of Education and to Mr. Robert M. Hanna, Associate Extension Sipecialist in Soils, 

College of Agriculture and Environmental Science, Rutgers - The State University, 

for their continued professional help during the two-week Institute. 

The teachers of agriculture are commended for selecting meaningful projects 

which will help them and fellow teachers with their professional responsibilities. 

if 
"'fi 

Charles C. Drawbau^ 
Assistant Professor 
Vocational Education 
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m ORIGINALS FOR PREPARING OVERHEAD TRANSPARENCIES 
ON LANDSCAPE PLANNING 

m 

i 

This series of originals is made available to the teacher for making 

transparencies. The teacher should not feel obligated to use each original 

in the set nor should he consider the set to be complete. 

To use the originals in this booklet, remove the pages. A transparency 

is made by placing a piece of specially prepared transparent material over the 

original and putting both through a copjang machine at the correct speed. The 

process results in a piece of transparent material with an image of the original 

fixed on it. It is known as a transparency and is used on an overhead projector 

as an instructional aid. 

More than one original and/or transparency may be necessary to explain 

an idea or a prin/'iple of landscape planning. For that reason seventeen originals 

were prepared to explain ten ideas or principles. To help the teacher use the 

transparencies in a suggested sequence, a syllabus precedes the originals. 
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Syllabus of Originals 

1. Plan before planting. 

2. Plan for usefulness, convenience, safety, comfort, and beauty. 

A complete landscape plan illustrating the above concepts. 

An overlay (place on top of the complete landscape plan). 

3. Survey the site - taking an inventory. 

4. Measuring and locating points. 

5. Draw the site plan to scale. 

A site survey drawn to scale. 

6. Three areas of the home landscape. 

A diagram of the three main areas to be planned. 

7. Planning the public area - The foundation planting. 

Planning the public area - Frame the house with trees. 

Planning the public area - A well planned public area. 

8. Planning the private area. 

9. Planning the service area. 

s5> 

'4-

-3Sfr { 

10. Kinds of landscape design - Informal garden. 

Kinds of landscape design - Formal garden. i 
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PART 11 

INFORMATION AND DIRECTIONS NECESSARY 

TO MAKE SOIL MONOLITHS 
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INFORMATION AND DIRECTIONS NECESSARY 
TO MAKE SOIL PROFILES 

When teachers of agriculture observe soil monoliths on display at fairs 

and agricultural meetings, they often wish for one or more in their own classroom. 

Few teachers of agriculture make maximum use of soil monoliths for instructional 

purposes because they do not have them and they are not readily available. 

This section of the booklet is written to encourage teachers and students 

to make their own soil monoliths. Be advised, however, that while soil monoliths 

are relatively inexpensive, they do require considerable time to make. 

The collection and preservation of soil profiles begins with an interesting 

field trip and often culminates in an excellent laboratory or science fair project 

for several of the students. Close supervision by the teacher is necessary to 

insure success. 

The finished profile, stable in a vertical position, adds to the classroom 

decor when displayed on the wall. In class the soil monolith can be used to teach 

soil type, structure, horizons, and characteristics relative to the living phase of 

the profile. It is a useful instructional aid when teaching land judging, doing a 

television program, or preparing a student demonstration. 

Mounted soil profiles are invaluable instructional aids for teaching. The 

idea is to make them now, use them when the occasions arise, and hang them on 

the classroom wall until they are needed again. 
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Materials Needed: 

^mP'' 
Tools and materials needed to prepare soil monoliths include shovels, 

flat spade, mattocks, knives, scissors, measuring tape, cloth, string, and 
several squeeze bottles with solutions premixed. Two one-inch boards, one 
6" and the other 8" wide, will be needed to support the profile. The length of 
the boards, approximately 48", will depend upon the depth of the soil from 
which the profile is taken. 

Solutions Needed: 

Solution No. 1 is a diluted solution of cellulose acetate in acetone. 
It is made by dissolving 140 grams of cellulose acetate in acetone to make 
one gallon of solution. 

Solution No. 2 is a concentrated solution of cellulose acetate in acetone. 
It is made by dissolving 450 grams of cellulose acetate in acetone to make one 
gallon of solution. 

Solution No. 3 is a mixture of vinylite resin, acetone, and methyl 
isobutyl ketone. It is made by dissolving 240 grams of the vinylite resin 
into a 2:1 mixture of acetone and methyl isobulyl ketone to make one gallon 
of solution. 

The solutions are made by preparing a slurry first and then adding 
additional solvent to the slurry. Prepared solutions can be stored for several 
days before they are used. Since they solidify when exposed to air , it is 
important that solutions be kept in closed containers. 

Solutions should be applied to soil monoliths with plastic squeeze bottles 
rather than a spray gun. The gun often becomes clogged and is difficult to clean. 
Place solution No. 1 in a plastic bottle overnight to test the reaction of the 
solution on the plastic. THE ACETONE MAY DISSOLVE THE BOTTLE. 

i 
i1 
\ 
1 

S^®'- Sources of Solution Materials: 

Acetone and methyl isobutyl ketone can be purchased at almost any 
chemical supply house. A source for each of the other two materials is 
as follows: 

Vinylite NYHH resin 
Bakelite Corporation 
230 North Michigan Avenue 
Chicago 1, Illinois 

Cellulose acetate 
Hercules Powder Company 
Cellulose Products Department 
Parlin, New Jersey 
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Site and Soil Conditions: 

Factors to consider when selecting a site for preparing a soil profile 
a re as follows: 

1. Make sure that all of the horizons are intact if an exposed profile 
is found at an excavation. 

2. Avoid taking profiles in wooded areas because tree roots will inter­
fere with obtaining a good monolith. 

3. Do not take a sample from extremely stony or sandy soil if in­
experienced at the task. Profiles are difficult to obtain from stony or sandy 
soils. 

4. Make sure the soil is moist before taking the profile sample. 
If drought persists , soak the site thoroughly with water several days before 
exposing the profile. 

5. Dig the pit large enough and deep enou^ to expose the full profile. 
The pit should be at least 3' wide and 5' long. When the pit is dug the strenuous 
work is done and the more tedious work begins. Slope one of the 3' sides of the 
pit approximately 5 degrees and plane the surface as smooth as possible. The 
smoothed surface should be 18" to 24" wide. The center 6" of the smoothed side 
should be used for the soil profile sample. 

V. 

Removing the Sample; 

Lay the 6" board in the center of the smoothed surface of the prepared 
pit. Use a knife to mark the soil around the edge of the board. Remove the 
board and treat the marked area with approximately 1 quart of solution No. 1. 
Permit the treated area to dry 10 to 15 minutes (longer for heavier soils and 
cooler days) and treat it the second time with about 1 1/2 quarts of solution No. 2. 
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Approximately 30 minutes after solution No. 2 has been applied, place the 
6" board firmly against the treated area. Trench out the soil 6" to 8" wide and 
3" to 5" deep on each side of the board. Next, cut behind the entire length of the 
soil profile from one of the side trenches. Start from the other trench to cut holes 
through to the first trench at 6" intervals. Tie the profile securely to the board 
at each hole. Finally remove the reraainder of the soil that is holding the profile 
to the pit, and carefully lift ^rie profile from the excavation. 
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Finishing the Monolith: 

Carefulxv transport the soil profile in a horizontal position to the school 
shop so that the i^j.mainder of the work can be done indoors. Place the board 
which is supporting ihe profile on a laboratory table in a well-lighted part of 
the shop. 

Apply Solution No. 2 liberally in strips to the 8" board and place it along­
side the 6" board which is 3;'pporting the profile. Gently transfer, by sliding, 
the soil profile from the 6" bf>,ird to the 8" board. Center the profile on the board, 
allowing space at the top of the ^oard for the soil type name. Now gently press 
the profile to the 8" board, remove the excess solution, and allow \f> dry for 24 hours. 

After the profile is firmly cemented to the 8" board, it should be trimmed 
to the desired thickness (1" to 1 1/2"). Natural structure of the soil can be 'brought 
out' only with considerable patience and time. An ice pick is useful in 'bringing out' 
the soil structure. Blow the loose soil particles from the profile with air. Brushing 
will damage soil structure at this point. 

When completely satisfied that the soil profile is 'worked down' properly, 
saturate it with solution No. 3. Apply the solution from a squeeze bottle, allow 
it to soak in, and apply more solution. Do not apply this solution with a brush 
because it will result in a smearing of the surface and destroy the aggregate 3 
structure of the soil. 1 

i 
i 

Adequate ventilation is needed at all times when using solutions indoors. 
Inhalation of fumes from the solutions may cause illness and headaches. Opea 
flames and smoking should not be permitted because of the combustible nature 
of the solutions. 

When solution No. 3 is fixed (2 to 3 days) the soil monolitb can be framed 
with 3/4" x 3/4" quarter round moulding glued to the board. The board and moulding 
should be then sanded and finished with clear sander sealer, gloss lacquer, and 
varnish. Soil type, horizons, and other pertinent information should be painted 
neatly in black at the appropriate places on the board and moulding. 
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Additional free information can be gotten by writing the senior authors 
for the following publications: 

Berger, K. C , and R.J. Muckenhirnc Soil Profiles of Natural 
Appearance Mounted with Vinylite Resin. Soil Science Society 
Proceedings 10, 1945. pp 368-370. 

Write to University of Wisconsin, Madison. 

Smith, H. W., and C D . Moodie. Collection and Preservation of 
Soil Samples. Soil Science. 1947, 64:61-69. 

Write to Washington Agricultural Experiment Station, Pullman. 
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A SUGGESTED FORM AND SOME PERTINENT INFORMATION 

FOR TEACHING IDENTIFICATION AND VALUE 

OF 54 COMMON LANDSCAPE PLANTS 
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A SUGGESTED FORM AND SOME PERTINENT INFORMATION 
FOR TEACHING IDENTIFICATION AND VALUE 

OF 54 COMMON LANDSCAPE PLANTS 

New Jersey teachers of agriculture have identified what they believe to 

Ml 
be the more common landscape plants used in the State. Each of the plants 

was classified as follows: (a) t ree , (b) shrub, (c) small t ree, or (d) vine. 

The plants were also appraised qualitatively for ornamental value. Foliage, 

flowers, fruit, and other ornamental considerations such as bark, growth 

habit and rate, texture, and fall coloration were measures of landscape 

value and also aj.ds to identifying the plants. The list of common landscape 

plants with identifying characteristics outlined will aid teachers in preparing 

students for state FFA ornamental horticulture contests. 

On the next page is a sample form which can be duplicated and used 

as an instructional aid. Completed forms, when done by students and kept 

in their notebooks, aid them in learning to identify landscape plants. 

Several pages following the sample form provide the data for partially 

completing 54 of the ohool-duplicated forms. The teacher may wish to give 

the students additional information and encourage them to sketch the plants in 

the appropriate place on the forms. 

Have the students attach several m' sographed forms to their clipboards 

before the class tours the school grounds, visits the arboretum, or makes a 

field trip to the local nursery. Use fresh plant samples, colored slides, and 

plastic nursery labels in class to augment the learning. 
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I D E N T I F I C A T I O N AND V A L U E OF L A N D S C A P E P L A N T S 

Family 

Common Name(s) Specific Name 
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Identifying Characteristics: 

Leaves 
Type 

Sketches of Characteristics: 

Arrangement. 
Margins 
Size, Shape 
Other Features 

Twig 
Buds 
Leaf Scars 
Color 
Other Features 

Flower 
Color 
Size 
Arrangement 
Effective 
Other Features 

Fruit 
Type_ 
Color 
Size 
Effective 
Other Features 

Bark 
Configuration 
Color 
Other Features 

Size and Shape 
Mature Height 
Characteristic Shape 

Notes on Ornamental Value: 

m 
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ACERACEAE: 

1. Norway Maple (Acer platanoides) has leaves which are simple and opposite, 
and give a bright yellow autumn coloration. A milky sap is present when 
the petiole is broken. The flowers a^e small, yellow in color, and appear 
in late April. The bark, which is black to dark brown, has t i ^ t vertical 
and horizontal ridges. The tree reaches a mature h e i ^ t of 90 feet and is 
wide spreading. It is not recommended for a street or lawn tree because 
of a shallow root system. 

2. Red Maple (Acer rubrum) has simple and opposite leaves. They are 3 to 4 
inches long and wide, with petioles often red in color. The autumn color 
is a b r i ^ t red. Young twigs are green but turn red as they mature. 
Flowers are tinted yellow to bright red, appearing early in the spring 
before the leaves appear. The 1 inch long, reddish, winged seeds are 
the fruit of this species. The tree will mature to 120 feet in height, with 
an u p r i ^ t , spreading shape. Red Maple has a silver gray scalelike bark. 

3. Sugar Maple (Acer saccharum) has a simple and opposite leaf, which has 
autumn colors of scarlet, yellow and orange. This species is a desirable 
street tree because of its high, spreading branching characteristics. It 
will reach an average h e i ^ t of 120 feet. The bark is silver-gray in color 
and has a long and irregular strip configuration. The tree doesn't exfoliate. 

APACYNACEAE: 

4. Myrtle (Vinca minor) This evergreen has a simple and opposite leaf 
arrangement, which has a lustrous dark green color. The lilac blue 
flov/ers (1/2 - 3/4 inch) are present in late April and add to the species' 
ornamental value. This vine, which is about 6 inches high, produces 
excellent ground cover. 

AQUIFOLIACEAE: 

5. Japanese Holly (Hex crenata) is an evergreen with a simple, alternate leaf 
arrangement. The upper surface is dark green and glossy, with the under­
side of a l i f t e r green color. The black berry-like fruit is 1/4 inch in 
diameter. It ripens in the fall and lasts the entire winter. This 20 foot 
h i ^ , dense u p r i ^ t shrub makes it desirable for a hedge. It is also of 
ornamental value for use as a foliage specimen plant. 
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6. American Holly (Ilex opaca) This evergreen, like the Japanese Holly, has 
simple, alternate leaves. The leaves, however, have a spiny margin. 
The top of the leaf is green, with a yellow-green underside. The flowers 
are not showy and there are male and female plants. The berry-like fruit 
of a dull red color along with the glossy leaves, makes it of ornamental 
value. The berries, which are born singly or in small clusters, ripen in 
the fall and are present until early winter. The smooth light gray bark is 
characteristic of this pyramidal shaped tree which reaches a height of 45 feet. 

7. Convex Leaf Holly (Hex crenata 'convexa') is an evergreen with a simple leaf 
in an alternate arrangement. The cup shaped leaves are 1/2 to 1 1/2 inches 
long. The black berry-type fruit ripens in the fall. The 3 to 4 foot, compact, 
rounded shrub makes an excellent hedge. The lustrous dark green foliage 
and the numerous i r n t s add to its ornamental value. 

ARALIACEAE: 

8. English Ivy (Hedera helix) has simple leaves that a re 4 inches long and have 
three to five lobes. This evergreen has black berries which ripen in the 
fall. The clinging vine will reach a h e i ^ t of 90 feet. It is of value for a 
ground cover and for its foliage. 

BERBERIDACEA.E: 

9. Japanese Barberry (Berberis thunbergi) has simple, alternate leaves which 
are borne in fascicled spurs. The buds are small and the twigs are reddish 
to purple in color. Another feature of the t w i ^ is that spines arise at the 
base of the leaf axils, one at a node. The yellow flower appears in mid 
May. The red berry fruit ripens in winter and sometimes remains on the 
shrub for the entire winter. The globe-shaped shrub reaches a height of 
7 feet at maturity. In addition to the fruit, the foliage produces a scarlet 
autumn color. 

BETULACEAE: 

10. Gra}'̂  Birch (Betula populifolia) has simple, alternate leaves and a catkin 
arrangement of the flowers. The smooth gray-white bark has black 
triangular markings. This small tree reaches a height of 30 feet, usually 
with several trunks growing in a clump. The ornamental values of the gray 
birch include the yellow autumn coloration, bark, and its ability to do well 
in both poor and good soils. It is a rapid growing t ree , but has a short life. 

BUXACEAE: 

11. Boxwood (Buxus sempervirens) is an evergreen with a simple leaf with 
opposite arrangement. The leaf is glossy green with a j^ellow-green lower 
surface. The twigs tend to be green in color and the older twigs bcrcome 
somewhat angular. This slow growing shrub will reach a h e i ^ t of 20 feet. 
Its foliage makes it of value for a specimen plant or hedge. 
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CORNACEAE: 

12. The leaves of the Flowering Dogwood (Cornus fJ.orida) have sharp i' inted 
leaf tips with arched veins. The dense lustrous foliage is comprised of 
simple leaves on an opposite arrangement. They produce a scarlet fall 
col ^T. The twigs are green in color when young. The flowers which are 
small and yellow are surrounded by large showy, white bracts and appear 
in April to mid-May. The frait of the dogwood is a bright red drupe, which 
remains on the tree t;>r most of the winte^-. The dark brown bark is r o u ^ 
and in broken plates. This small tree may reach a height of 40 feet. 

CUPRESSACEAE: 

13. Pfitzer Juniper (Juniperus chinensis 'pfitzeriana') This shrub has two types 
of foliage. The first is ti^e needle-like foliage on the juvenile growth and 
the second is the scale-like foliage on the adult growth. The fruit is a blue 
berry which matures in the fall. This spreading, somewhat upright shrub 
reaches a h e i ^ t s^l 5 feet. The long, spreading almost horizontal branches 
and the foliage give the shrub c i lental value. 

14. Arborvitae (Thuja occidentalis) is an evergreen with scale-like foliage. 
The back of the leaf contains a gland. Facial scales have a larger gland. 
A l/2-inch long brownish-yellow cone is the fruit of this species. The bark 
of this tree is reddish brown. A mature tree will stand 60 feet h i ^ . 

CAPRIFOLIACEAE: 

15. Glossy Abelia (Abelia grandiflora) is a half evergreen with an opposite 
to wb'^rled arrangement of simple leaves. Leaves have a dark green 
uppei surface, a bearded appearance at the base of the midrib, and produce 
a bronze to purple autumn coloration. The flowers of this shrub are pink in 
color and persist throu^oui August. This dense, wide spreading shrub 
reaches a h e i ^ t of 5 feet and is useful as a hedge. 

16. Double FiJe Viburnum (Viburnum plicatum'tomentosum') The foliage of this 
species is simple with an opposite arrangement. The underside of the leaf has 
a dense stellate pubescence with some on the midi^ib of the upper surface. The 
buds are coale-like and the twigs also have the stallate pubescence. White 
flowers appear in late May to early June. The red to blue-black showy drupe 
is also characteristic of this species. The shrub reaches 9 feet in height, 
and the horizontal, wide spreading branches are apparent in winter. 
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ERICACEAE: 

17. Kalmia latifolia is the scientific name for the Mountain Laurel. The simple 
leaves of this evergreen are arranged in an alternate pattern. The o inch 
long leaves have a glossy, thick texture, with a yellow-green lower surface. 
The white to rose-colored flowers bloom in mid June. This globe-shaped 
shrub will reach a height of 30 feet. It may be used as a foundation planting 
in a naturalized landscape. It requires an acid soil and is susceptible to 
leaf spot. 

18. Japanese andromeda(Pieris japonica) is similar to the Mountain Laurel 
in its leaf arrangement. These simple leaves have a glossy surface 
which adds to its ornamental value. The white flower blooms in mid-
April and is long lasting. This upright spreading shrub will reach a 
height of 9 feet and grows better in the shaded conditions. It also 
does well in a variety of soils. 

19. Catawba Rhododendron (Rhododendron catawbiense) is a simple leaf evergreen 
with an alternate arrangement. The leaves are thick with a shiny upper 
surface and a yellow-green lower surface. The buds are green the entire 
year and the branches are whorled. The 2 1/4 inch flower is a red lilac color 
which blooms in early June. Olive green spots in the upper most petals are also 
characteristic of the flower, A capsule fruit does little to add to the ornamental 
value. This shrub which reaches a height of 6 to 18 feet is wide spreading but 
not very dense. The species survives on low pH soils and is tolerant to shade. 

20. Kurume Azalea (Rhododendron obtusum) has simple and alternately arranged 
foliage which produces a reddish fall color. The orange-red to b r i ^ t red 
flowers bloom in mid May. This shrub will reach a heigjit of 3 feet. It is 
of interest for its many valuable ornamental varieties. 

FAGACEAE: 

21. European Beech (Fagus sylvatica) has simple leaves arranged in an alternate 
pattern. These glossy, dark green leaves have 5 to 9 veins each. The buds 
a re long with a gradual taper. The fruit of this species is a nut. The bark 
of the 90 foot tree is smooth and blue-gray in color. The European Beech 
is a good shade tree and has an autumn coloration of bronze. Th^re are also 
several forms of this species available for ornamental use including the weeping, 
var iega te leaf, and purple leaf forms. 

22. Pin Oak (Quercus palustris) has a simple leaf in an alternate arrangement. 
The chestnut-brown twigs contains long, narrow, sharp pointed buds. The 
Pin Oak produces the smallest acorn of the oaks. The U nil reach a 
mature h e i ^ t of 75 feet a i^ is pyramidal in shape with drc _, branches. 
The ornamental values of this species are the fine texture of the foliage, 
growth ^ate, and the autumn coloration of brown to scarlet. 
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23. Fastigiate English Oak (Quercus robur 'fastigiata') has a 'iiim\i\e leaf and 
an alternate leaf arrangement. The base of the leaf is heart s-haped and 
the petiole is short. The large acorn fruit is borne on long stalks and 
has a small cup. The bark is dark gray to blac-k and biock-Iike in configuration. 
This narrow upright tree reaches a height of 75 feet. V(. may be used as an 
accent tree. 

24. Red Oak (Quercus rubra) has bristles at the tips of the Iobed, ten-inch simple 
leaf. The leaf arrangement is alternate. In winter the t̂ /vigs have a red-brown 
color and contain the largest buds of the oaks. The lai-ge acorn has a shallow, 
fiat cup. Red oak has dark brov-/n to black colored bark. This ?5 foot t ree, 
which is wide spreading has a rounded top. The ornamental values of this 
species includes its use for shade and street plantings, and its autamn coloration 
of red to bronze. 

GINKOACEAE: 

?» 25. Maidenhair Tree (Ginkgo biloba) The thick leaves of this species are simple 
with an alternate arrangement. Three to five leaves grow on short spurs. 
Reddish brown to orange colored twigs contain the blunt buds. Male and 
female plants are characteristic of this species. The female is undesirable 
because of the pungent odor of its fruit. The 1 - 1 1/2 inch yellow-brown 
fruit resembles a drupe,. The tree will reach a height of 120 feet v/ith v/ide 
spreading but irregular branching. It is resistant to insects and disease, 
and it makes a specimen tree for large lawns. The autumn color is b r i ^ t 
yellow. 

« 
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HAMAMELIDACEAE: 

26. Hamarnelis virginiana commonly knov/n as Witch Hazel has a simple leaf with 
a smooth under surface. The leaf arrangement is alternate. The b r i ^ t 
yellov/ flov^rers v/ith ribbon-like petals form in clusters and appear in late 
Autumn to early V/inter. This 15 foot shrub contains a capsule fruit. It 
is tolerant to acid soils and partial shade. The shrub is showy when the leaves 
have dropped. 

27. The star-shaped leaves with a heart-shaped base are characteristic of the 
Sweet Gum (Liquidambar styraciflua). These simple leaves are alternately 
arranged. The fruit is a multiple of capsules in a globe-shaped head. They 
mature in fail and last into early winter. The 125 foot pyramidal-shaped 
tree has a deeply furrowed bark. The glossy foliage has an autumn coloration 
of orange to red. Sweet Gum can be planted in wet or moderately dry soils. 
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28. Silk Tree Mimosa (A.luizzia julibrissin) has a compound, doubly pinnate 
leaf. These altei..ately arranged leaves contain small sickle-shaped 
leaflets, appearing feathery. The bright rose pink flowers are 1 to 
1 1/4 'nches across. The "Balls of Pinkish Thread" flowers appear 
in mid July to September. The brownish pod fruit is flat and about 6 inches 
long. These persist t h r o u ^ most of the winter. The 36 foot tree is broad 
spreading with a flat top. The bark is smooth and brown in color. Its 
ornamental values are its foliage, flower and suitability for landscaping 
ranch-type houses. 

29. Thomless Honey Locust (Gleditsia triacanthos 'inermis') has a compound 
leaf which is alternately arranged. The leaf is fine-textured and ranges 
from 7 to 12 inches long. This broad and open t ree grows to a h e i ^ t of 
125 feet and is lacking in flowers and fruit. It is a good shade tree and is 
easily transplanted. 

\ ^ l 30. The three-foliated, compound leaf is characteristic of the Golden Chain 
^ (Laburnum anagyroides). These alternately arranged leaves have a 

gray-green upper surface, with a silky pubescence underside. The 
yellow flowers develop in late May to early June hanging from the green 
twigs. A 2 inch long pod will develop. This small weeping tree 
(25 feet h i ^ ) has a smooth bark. 

31. The Chinese Scholar Tree (Sophora japonica) has dark green compound 
leaves, which are alternately arranged. The fragrant white or yellow 
flowers bloom in August and develop into green pod fruits. The 75 foot 
t ree is vase shaped, rounded, and wide branching. It is a good shade 
tree and one of the larger trees to bloom in tiie fall. 

MAGNOLIACEAE: 

32. Saucer Magnolia (Magnolia soulangeana) produces simple leaves which range 
from 6 to 18 inches long. These leaves develop alternately on densely 
pubescent twigs. The flowers are white with a purple base and are 5 1x> 
10 inches across. They are borne terminally in mid April to early May | 
before the leaves appear. The smooth bark is characteristic of this H 
25 foot t ree. % 

OLEACEAE: ^ 

33. Forsythia is both the common and genius name of this ornamental shrub. j 
Simple leaves develop with an opposite an'angement on the yellow-brov/a 
twigs. A yellow flower appears in April. Depending on the species, [ 
the h e i ^ t will vary from 2 to 9 feet. 
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34, Common Privet (Ligastrura vulgave) has a 1 to 2 inch oblong simple leaf. 
These are opposite and have pubescents on the under surface. The twigs 
also have pubsscents in the juvenile stftge. The fragpr-aiit v/hite flowers 
appear m mid-June aid develop into black berries by September or 
October, This 15 foot shrub is of value for forimal hedges. 

-r-^W^-

l i ^ . Comrnon Liiae (Syringa vulgaris) has a simple leaf which is borne oppositely 
on ^\^. I'.vigs with a waxy, glossy upper surface. The tv/ig also bears a 
twin terminal bud. The lavender or white fragrant flowers appear in late 
May on this 20 foot upright shrub. 

; ^ PINACEAE: 

36. White Fir is an evergreen with needle-like leaves. The 1 to 2 inch needles 
a re blue-green in color, longest of the firs, and have a spiral arrangement. 
The 120 foot conical tree has a smooth gray bark. The fruit of the (Abies 
concolor) is a 4 inch cone which is purple to brown when it breaks apart. 

is 37. European Larch (Larix decidua) has a deciduous needle which clusters with 
the bud at the tip of the spurs. Thirteen or more leaves form each cluster. 
A 2 inch long cone will persist on this 100 foot t ree for several years. The 
leaves have a yellow autumn coloration. 

ii 
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38. The deep green and glossy needle lacking a petiole is characteristic of the 
Norv/ay Spruce. The needles, rarely flat, are four-sided in cross section. 
The twigs tend to droop on this 150 foot pyramidal t ree . The (Picea abies) 
cone is the longest of the family (4 to 6 inches). The species is often used 
as Christmas trees. 

39. Austrian Pine (Pinus nigra) has tmo needles in a bundle which are 3 1/2 to 6 
inches long. They are stiff but not brittle. Resinous buds form on the 
gray-biown to black twigs. The cone is about 3 1/2 inches long on this 
species. The dense pyramidal shaped tree (90 feet high) makes it desirable 
for screening or windbreak plantings. 

40. (Pinus strobus) has a 2 1/2 to 5 1/2 inch long, soft, flexible needle. These 
green-white needles a re arranged five in a bundle. The cone of the White 
Vine is 5 inches long and the bark remains smooth for a number of years. 
This 100 to 150 foot tree has a broad pyramidal to flat-topped shape, which 
makes it suitable for background foliage and landscape planting. 

41. Douglas Fir (Pseudotsuga taxifolia) is also a needle-leafed evergreen. Sharp 
pointed buds form on the brown twigs. The cone persists throu^nout the 
fall and winter. Irregular gray appearance of the bark is characteristic 
of this 300 foot, broad, conical tree. The persistence of the leaves make 
it an exceptionally good Christmas tree. 

^ 
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42. Canada Hemlock (Tsuga canadensis) has needles which are flat and tapered 
from the base to the apex. They are 1/2 to 3/4 inches in length. Twigs 
a re pubescent when young. This 90 foot pyramidal t ree produces small 
cones and the bark is deeply furrowed. The branches have a tendency 
to weep. 

PIATANACEAE: 

43. London Plane Tree (Platanus acerifolia) has simple leaves, which are 
alternately arranged. The leaf is 5 to 10 inches wide, oval or maple 
shaped. The petioles hide the buds. The fruit is a multiple of nutlets 
(achenes) which persist throu^out the fall and winter. They are borne 
in two's and three 's . The bark is smooth, but exfoliating, and is gray 
to white, with a greenish underbark. The pyramidal t ree when mature 
is u p r i ^ t and spreading. It will reach 100 feet in h e i ^ t . It is a rapid 
growing tree and is suitable for street planting, shore areas , and cities. 

ROSACEAE: 

44. Chokeberry (Aronia arbutifolia) has simple leaves arranged alternately. 
The 2 inch eliptic - oblong leaf has small black glands along the midrib 
on the upper surface, tomentose on the underside. The buds are red in 
wintei and the twig i have a l i ^ t tomentose condition. The white flower 
with some red on its petals, blooms late in May. The fruit, a pome, 
is b r i ^ t red and is predominant in fall and winter. The 9 foot shrub 
has a red autumn coloration. 

45. Cotoneaster or Creeping Cotoneaster has simple leaves with the alternate 
arrangement. They are 1/2 inch long, with a glossy upper surface and 
pubescence on the under surface. Twigs a re greenish with pubescence 
and the branching habit is regular. The (Cotoneaster horizontalis) has 
small pink flowers which form clusters and appear in mid June. The red 
pome fruit persists sometimes all winter. The 3 foot shrub is lov/ 
spreading making it suitable for ground cover. It will also weep over low 
banks and stone walls. 

46. (Malus floribunda), the Japanese Flowering Crabapple, has simple, elliptic 
leaves with the alternate arrangement. The fragrant flower is deep red 
in the bud stage, fading to pink and finally white as it blossoms. Flowering 
occurs in early May. This 30 foot t ree ?s wide spreading with a flat top. 
It produces a red pome which is apparent from August to mid October. 

47. Oriental Flowering Cherry (Prunus serrulata 'kwanzan') has a 4 inch long 
simple leaf. There are 2 to 4 glands present on the petiole. The 2 1/2 
inch double pink flowers tend to form clusters of 3 to 4 flowers which 
bloom in earJy May. A black drupe is the fruit of this species. The 
tree reaches a heigjit of 12 to 18 feet with a characteristic vase shape. 
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48. The serni-evergreen Laland Firethorn (Pyracantha ?occina 'lalandi') has 

1 1/2 inch leaves in the alternate arrangement. The twigs are small 
with pubescents and usually thorny. Small white flowers appear in 
mid June. The orange-red pome fruit is predominate during the fall 

A and winter. The 6 foot sprawling shrub may be used for wall and 
B foundation plantings. 

!̂  SALICACEAEr 
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49. (Salix babylonica). Weeping Willow, has a simple leaf on an alternate 
arrangement. The 3 to 6 inch leaf has a grayish green underside. The 
twigs are yellow or green, slender and weeping. The broad columnar 
tree has grayish brown bark and reaches a height of 90 feet. The branches 
tend to shed. Plantings near drains should be avoided. 

SAXIFRAGACEAE: 

50. Slender Deutzia (Deutzia gracilis) has an oppositely arranged simple leaf. 
This 1 1/4 to 3 inch leaf has stsUate hairs on the upper surface. Small 
buds are present on the yellow to gray twigs. White flowers 3/4 to 
1 inch are present in late May to early June. These flowers develop 
into small capsule fruits. This 3 to 6 foot shrub has a graceful weeping 
habit. 

51. Mock Orange (Philadelphus lemoinei) has a 3/4 to 2 inch long simple leaf, 
with an opposite arrangement. Chestnut or red-brown twigs are also 
common. The fragrant white flowers appear in mid June. These are 
single and double flowers. The 4 to 6 foot shrub is u p r i ^ t and spreading. 

TAXACEAE: 

52. Yew is a needle-like evergreen with a spiral arrangement. The leaf shape 
is linear. The buds and the h e i ^ t are variable on small t rees and 
shrubs of the (Taxus species). 

TILIACEAE: 

53. Little Leaf Linden (Tilia ordata) has a simple leaf 1 1/2 to 3 inches long. 
Leaves have a heart-shaped base and are arranged alternately. The buds 
are lopsided and the twigs are green turning to red. The yellow to white 
flowers appear in July and later produce a nutlet fruit. The narrow 
pyramidal tree reaches a height of 90 feet and is suitable for street plantings 
in urban areas . 

54. Silver Linden (Tilia tomentosa) has an alternately arranged simple leaf 
2 to 4 inches long. Leaves are silvery with white tomentose present on 
the lower surface. The buds are lopsided with pubescents on the younger 
twigs. The small yellowish blossoms produce nutlets which have a tomentose 
covering. The compact and dense tree reaches a h e i ^ t of 90 feet. It has a 

^^% broad pyramidal shape. 
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PART VI 

PLANS FOR CONSTRUCTING AN 

ELECTRIC PANEL QUIZ BOARD 



QUESTIONS AND ANSWERS ABOUT VOCATIONAL AGRICULTURE AND 
FFA HELPFUL IN DEVELOPING A RECRUITMENT BROCHURE 

Teachers of agriculture are constantly aware of the fact tnat they must 

continually inform the public about their programs. One of a number of ways 

to promote vocational agriculture and the FFA is to prepare and distribute 

an attractive brochure which describes a practical and sound educational program. 

5 * 
The questions and answers which follow were written to include in a 

brochure directed at potential vocational agriculture students and their parents. 

The brochure gives the future student and his parents tangible information to 

H 

hii-

assess and evaluate the program. 

The questions and answers were written to include both off-farm 

agricultural occupations and production agriculture. They are suggested as a 

guide for the teacher to prepare a brochure which will meet the needs of his 

own department. 

To add appeal and interest, the brochure should contain pictures of successful 

students and outstanding graduates of the program engaged in agricultural pursuits. 

A total of four pictures appropriately placed in the brochure will tell the story. 

Suggested settings for the pictures are as follows: 

» # = A ' 

1. fii classroom or laboratory such as greenhouse 
2. About supervised agricultur " experience programs 
3. In the agricultural mechanics shop 
4. About a current or recent chapter FFA activity 
5. The land laboratory, demonstration plot or school nursery. 

!«:l 

Brochures are easy tc distribute after they are prepared. They may be 

mailed, given as part of a packet during a recruitment visitation, or distributed 

at open house or other school, chapter and community functions. 
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Note: A two- or three­
fold brochure may be 
required to tell the 
complete story. 
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Questions and Answers About Vocational Agriculture and FFA 

1. What is Vocational Education? 

Vocational education is preparation for employment in a useful 
i f j j occupation. It is practical instruction for a specific type of work 

usually offered as a part of the public school program. 

tBrt 2. What is Vocational Agriculture? ^ 

It is an educational program in agricultural occupations conducted by f 
public schools. It serves three general groups of people: h i ^ school M 
students, out-of-school youths, and adults. It endeavors to help j 
people solve their problems in agri-business, ornamental horticulture, ;1 
conservation, agricultural mechanics, and all phases of local production n 
agriculture. j 

3. What is Included in the Higji School Vocational Agriculture Program? j 

The program includes scientific business, and agricultural mechanics 
instruction. Practical supervised agricultural experience and leadership 
training through the Future Farmers of America are integral parts of the 
program. 

.i 

4. What is Dicluded in Agricultural Mechanics? | 

A portion of the student's in-school time is devoted to education in 
shop skills, power and equipment, structures, rural electrification 
and conservation practices. Mechanical skills and better judgment 
by students result from the training. 

si 

5. May I take Vocational Agriculture and Meet College Entrance Requirements? ^| 

Yes. For students planning to enroll in college, there should be no J 
difficulty in meeting requirements for college entrance. Students 1 
can complete vocational agriculture and the college required courses fj 
at the same time. Vocational education is not separate, but rather J 
a part of general education. It should make your academic education m 

' ^L more meaningful through practical application. Consult the school f| 
; ^ ' guidance counselor about your academic capabilities. I 

i j | 6. Can a Student Who Lives in Town Enroll in Vocational Agriculture? ; | 

Yes. If he is interested in a future in agriculture, arrangements can 
be made to provide him with an adequate supervised agricultural 
experience program and guidance into the field of his selection. 
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7. Are Girls Permitted to Take Vocational Agriculture? 

Sure. Many girls a re interested in a future in agriculture. Girls 
a re required to meet the requirements of the program. They are 
eligible to participate in FFA activities. Some agricultural oppor­
tunities a re particularly adaptable to women. 

8. V/hat is a Supervised Agricultural Program? 

It is a planned program of approved experiences in agricultural 
occupations. Each individual student plans his own program with 
the help of the teacher according to his needs and interests. 
Supervised programs may be in any of the following areas: production 
agriculture, cooperative occupational e3q)erience, farm and home 
improvement, and placement in the home farm business. Complete 
and accurate records on these programs are required annually. 

The vocational agriculture instructor visits each student at his home, 
farm, or place of employment. The visit provides for individual 
instruction and guidance. By knowing the student, his parents, and his 
working environment, the teacher can adapt instruction to the needs, 
interests, and progress of the individual. 

9. Why is a Supervised Agricultural Experience Program Needed? 

It provides practical application to test those facts and concepts 
learned in the classroom. It is the "learning to do" part of the 
program. 

10. Are Field Trips and Tours Included? 

Yes. They create interest and are generally made to farm^ and agricultural 
businesses in the community. Educational tours a re sometimes made to 
more distant points to study new developments in agriculture, and to attend 
state and National FFA leadership conferences and conventions. 

11. What Opportunities are Open to Vocational Agriculture Graduates? 

a. Continued education in Young Farmer Programs offered at the local 
h i ^ school. 

b. Establishment in the business of farming or enterprises servicing 
agriculture. 

c. Placemeat in an agricultural occupation other than farming—for example, 
government service. 

d. Advancement to coursework in h i ^ e r education and professional status. 
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12. What is the Future Farmers of America? 

The Future Farmers of America is the largest agricultural youth 
organization in the world. Its 500,000 members are students who 
are enrolled in vocational agriculture in public schools. It is a 
ncn-sectarian, non-secret, and non-political or^ lization designed 
to help the student develop his abilities as a member of an organized 
group. It develops leadership, initiative, integrity, responsibility, 
and cooperation. There are local chapters, state associations, and 
a National Organization. 

13. What are Some of the Activities of the FFA? 

Theie are chapter, regional, state, and National contests. These 
include public speaking, home and farm safely, agricultural mechanics, 
rural electrification, horticulture, crops, soil judging, conservation, 
livestock and others. Av/ards are provided by the Future Farmers of 
America Foundation, agricultural organi2;ations, and individual doners. 
Members of the FFA may exiiibit crops aad livestock and in other ways 
participate in agricultural fairs and shows. 

14. How May a Student Become a Member of the FFA? 

Any vocational agriculture student may become a member by expressing 
a desire to join and by meeting the obligations '^<^i forth by the membership. 
Membership implies an obligation to attena chapter meetings and to 
participate in the activities of the chapter as a cooperative and responsible 
person. 

YOUR LOCAL VOCATIONAL AGRICULTURE INSTRUCTOR AND SCHOOL 

ADMINISTRATORS WILL WELCOME THE OPPORTUNITY TO DISCUSS 

WITH YOU PERSONALLY THE LOCAL HIGH SCHOOL VOCATIONAL 

AGRICULTURE PROGRAM. 
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A DESCRIPTION FOH A SET OF 51 SLIDES USEFQI. IN 

PROMOTING THE AGRICULTURE PROGRAJvl 

^s»/ 

Fifty or a few more colored slides when carefuily selected and placed 

in a logical sequence make axi excellent fifteen to tvî enty minute program for 

promoting the agriculture program. A script of from two to foui short, 

snappy sentences written about eacii slide adds to the effectiveness of the 

program. With a set of slides and an accompanying script, chapter officers 

r 
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are able to present an interesting program ar.d ansv/er questions following the 

presentation. 

The set of slides with sex t may be used in the following BituatloriSc 

1. E i^ ih grada intfodu*: ory program 

2. School assembly 
3. FFA Week program 
4. Agriculcure I class 
5. PTA, Grange, and other community organization meet ing 
6. Teachers- meetings 

7. Service club meetings 

Teachers and others carinot make an effective slide presentation unless 

they a ie intimately familiar with the slides they are using. For that reason 

it is suggested that slides for promoting a local agriculture progTam bo about 

chapter activities, local department accomplishments, and outstanding students 

and graduates. The audience warms up quickly to familiar names and places. 

The challenge here is not to create a general set of slides with script 

and have them reproduced for each chapter in the state, but rather to suggest 

descriptions for a set of slides which the teacher can take and discuss with 

authority and pride. 

^SL^ 
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tt Suggestions ror Sfide Set 

No. 1 - Title slide - The (iigî i School Agricultart Prograin. 

YHO, % - FFA siogiin ~ such as: "Agricidtiire is more than fermiRg, " 

Sfe 

. 5 ^ ' 

No. 3} Facilities of the ieca). agTi«,...dture department - classroom, agriculture 
^o. 4) iTseehamcs shop^ greenhouse, crop demonstration plot. 
No. 5) 

No. 6 - viassrocm instruction - A ij^Ieal ciassroom situation. 

No. 7 ~ Laboi'ator}'^ work - Small group instruction in milk testing or soil 
testing laboratorj^ 

Ne. 8 - ClassrooH} demonstration ~ Demonstrate a manipulative skill which 
is pleasant to wateh (not castration or docking). 

No. 9 - Agriculture libraiy - include books, magazines and other resource 
materials. 

No. 10 ) Outdoor instructional activities - such as: pnming, land judging. 
No. 11) weed identification, contour stripping, planting shrubs. 
No. 12 ) fertilizing Jawns, etc. 

^&e 
^ 

No. 13 ) Field trips - such as: miik plant, hatchery, farms and agricultural 
No. 14 ) businesses, farm show, fair, nursery. State Department of 
No. 15) Agriculture. 

No. 16 - Agricultural shop program - A variety of shop projects. 

No. 17 ~ A typical agriculture I shop project. 

No. 18 - A student in the process ĉ f welding a project. 

«l 

No. 19 ) Four slides iiluotratiiig the breadth of the shop program. Show 
No. 2C ) projects in woodworking, tractor maintenance and I'epair, 
No. 21) machinery repair, small engine reconditioRing, coDcrete 
No. 22 ) work, spray painting, etc. 

rf^ 
tuM» 
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No. 23 - Construction project - Major construction such as gi'eeijliouse 
construction or building a cinder block poultrj'' house. 
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No. 24 ) Slides on plant propagation, greenhouse v/ork, landscaping, nursery 
No. 25) production, etc. Also slides illustrating the agri-business a,ctivities 
No. 26 ) of boys in garden centers, floral shops and roadside stands. 
No. 27 ) 

No. 28 ) Depict some ol the v/ork the department of vocational agriculture has 
No. 29 ) done for the school - such as maintaining the plantings, painting 
No. 30 ) outdoor basketball bankboards and constructing fences. 

No. 31 } A community improvement project - The rat control campaign. 
No. 32 ) landscaping the fire hall, building park picnic tables. 

No. 33 ) Supervised agriculture experience program - Show the most common 
No. 34 ) projects in your area relative to production projects, home improvement. 
No. 35 ) and supervised occupational experience, animal projects, crop projects. 
No. 36) home improvement projects, supplementary practices, and cooperative 
No. 37 ) work experience programs. 

No. 38 - Record keeping - A boy or group of boys working on record books. 

No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

39) 
40) 
41) 
42) 
43) 
44) 
45) 
46) 
47) 
48) 
49) 
50) 

A minimum of ten slides are necessary' to depict FFA activities. 
(Boys should wear jackets properly and '.vhite shirt and FFA tie 
when appropriate,) Suggested areas to depict are: crop demonstrations, 
cooperative chapter projects, coinnjunity service aetivities, a chapter 
meeting, annual parent and son banquet, public speaking contest, tj^ical 
committee at work, recreational activities, FFA judging contests, award 
programs, state FF.A. convention activities, FFA Week activities. National 
FFA convention activities, leadership training conferences, etc. 

No, 51 - Closing slide - such as: FFA Motto. 

m 
i 

mi 
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PIANS FOR CONSTRUCTING AN ELECTRIC PANEL QUIZ liOARD 

The electric panel quiz board is an instructional device which lends 

itseli well to individual instruction. It may be used during the student's free 

time and he can proceed to learn at a rate he chooses. Like programmed 

instruction, the student is rewarded immediately for a correct answer by 

seeing a l i ^ t or by hearing a bell ring. 

The electric panel quiz board appeals to the student who likes 

"gimmicks'' aid the one who enjoys manipulating machines. 

^.pplications for use of the quiz board are numerous and l i m i t s only 

to the 30mbined ingenuity of the teacher and his class. It may be used to 

identify plants, seeds, breeds of livestock, tools, weeds, insects, and 

varieties of veget^'les,. fruits, and field crops. Recognition of soil types, 

conservaticr p:actT>^s. nd plant deficiency symptoms may be learned by 

mea.ns of me quiz board. 

The quiz board carj be used at oppor ..oiie times throu^out the 

school year. It may be usee jast prior to introducmg a new unit of instruction. 

On another occasion it may hi, aseC to supplement a unit of instruction, A 

student ma.y be assigned the responsibilitj'^ of yetting it up to provide other 

students with a learning activity during those occasional idle moments before 

and after class-

5) 
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The quiz board can be utilized effectively throughout the school and 

community. While it m i ^ t be used primarily in the classroom and shop, 

teachers are encouraged to use it in school corridors, the library and study 

hall to acquaint the total school population with FFA or some other specially 

chosen agricultural topic. The panel board may be placed in a local farm 

supply store to inform the public. And, too, it may be taken to school 

sending districts after a recruitment presentation to stimulate potential 

vocational agricultural students to think further about the agriculture program. 
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Bill of Materials 

1 ! 

1 PC. 1" X 10" X 4' 

1 PC 1" X 4" X 8' 

2 pes. 1" X 4" X 8' 

2 pes. 1" X 4" X 8' 

5 pes. 1/4" X 1-1/4" X 40 t» 

1 PC 3/8" X 3» X 4» 

White Pine 

White Pine 

White Pine 

White Pine 

Lath or plastic 

Pl3rwood 

Hardware 

25 sets of electrical jacks 

60 feet of bell wire 

1 lamp socket and/or 1 door bell 

25 brass wood screws (Contacts for each box) 

2 telephone switchboard jacks (Contacts) 

1 six-volt transformer or dry cell battery 

A quantity of nails 

Finishing Materials 

For natural finish: 

Base 

Top and Bottom 

Horizontal Members 

Vertical Membei-s 

Facing 

Back and Legend Panel 

'-f^'i 1 pint sander sealer 1 pint varnish 

i * t 1 pint gloss lacquer Assortment of sandpaper 
Steel Wool 

Optional Materials 

Glass or pla.stic (Coverings for each box) Spotli^ts (Li f t ing for the exhibit) 

Four 8" to 10" removeable legs (To adjust h e i ^ t of Quiz Board) 
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Mathematics I for Masons. 

Heppa, Victor 
New Jersey State Dept of Educ, Trenton, Vocational Div. 
Rutgers State Univ., New Brunswick, N.J. Curric Lab. Rutgers 
Pub Date - Jul59 
MF AVAILABLE IN VT-ERIC SET 182p. 

*STUDY GUIDES, TEXTBOOKS, *TRADE AND INDUSTRIAL EDUCATION, HIGH 
SCHOOLS, *BRICKLAYERS, ^PRACTICAL MATHEMATICS, ASSIGNMENTS, 
*INDIVIDUAL INSTRUCTION, 

This study guide-textbook was developed to direct the individual 
study of the vocational high school student in a 1-year course 
in mathematics related to masonry work. The material was prepared 
by a vocational-technical high school instructor and tested by 
classroom use. Units are Fractions, Decimal Fractions, Square 
Measure, and Cubic Measure. The lessons within each unit have 
information sheets and assignment sheets. Information sheets provide 
the student with the specific lesson objective, the related 
information, and sample problems. Assignment sheets present problems 
for student practice. A comprehensive test is provided for each 
unit. Ansv^^rs to the assignrr̂ jnt sheet problems and the unit 
tests are given in an answer section. The teacher should have a 
science and masonry background. This document is available for 
$1.50 from Vocational-Technical Curriculum Laboratory, Rutgers 
University, 10 Seminary Place, New Brunswick, New Jersey 08903. (HC) 
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INTRODUCTION 

Back in the beginning of brickmaking and bricklaying, when a builder 
had to make his own mater ia ls to build with, it was important that he 
know how many br?cks and how nmuch mortar he would need. The 
builder could not hop into his pick-up truck and go to the neares t supply 
yard when he ran short of mater ia l . He had to stop building and make 
more of the material he ran short of. If the builder made more than 
he needed, he was stuck v/ith it. There were very few customers for 
masonry mater ia ls close by in those days, so whether he made too much 
or too li t t le, the builder lost time and did extra work which he could 
have avoided. 

sm 

ri 

Today in order to e rec t a building quickly, easily and economically we 
must know how to figure exactly how much material we will need. If 
we do not or cannot estimate our needs accurately, we will lose tinne 
and do extra work - which means losing money. 

So you can see that even after thousands of years the only great chai_^e 
is mioney. Do you like to make money? You can make more money if 
you learn to figure accurately. 

What you do with your head, you don't have to «2o with your back. 

In the Masonry c lass you will work from individual lesson sheets . 
You will learn to do your work by following written ir ^tructions and 
explanations. No daily assignments will be made. As you complete 
eacBt assignnn.ent you will s tar t on the next one. There will be no 
waiting for some students in the c lass to learn a certain lesson before 
YOU can go ahead with a more advanced lesson. Each student can go 
ahead a s rapidly a s he i s capable of going. 
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RULES 

1, Be sure you read the instructions and explanations carefully 
and understand thena completely, 

2, Check with your instructor if you are not sure about how to 
do the problem. It is better to be sure and do it right than 
to do it wron^ and have to unlearn the wrong way, 
CAUTION: Do not wear a path to the teacher ' s desk, 

e the r s need help also, 

3, Be sure that you understand each step in a problem, 

4, Do your own work. You cannot learn by copying. You only 
cheat yourself and keep yourself from learning as quickly a s 
you are able, 

5, All problems miust be completely worked out on the work 
sheet which you turn in, 

6, All work sheets v/ill be graded for neatness as well a s for 
accuracy* Those failing in neatness will be returned to be 
done over. 

7, At the top of each v/ork sheet you will wri te: 

Your Name Unit # Assignment # and the date. 
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UNIT I . FRACTIONS 

Addition of Fractions Information Sheet No. 1 

OBJECTIVE: To learn the proper way of adding fractions. 

INFORMATION: 

You know that you cannot add things thac are not al ike. How would you add 
10 br icks , 12 cinder blocks, and 3 bags of cement? You simply cannot combine 
these into any one figure. 

Similarly, you cannot add fractions unless they a r e the same kind of fraction. 
You can add 1, | ar ^ | (the answer is ^ or l | ) . But you cannot add |* , | , 
and ^ , However, in the case of fractions, it is possible to change the form of 
each 3ne (without changing i ts value) so that they a re all the same kind of 
traction, and then they can be added. 

To do this, you must f i rs t find the lowest common denominator (the denomi-
nator is the bottom figure of the fraction). This lowest common denominator 
is the smallest number that can be divided evenly by all the denoiTiinators, 
The denomiinator s of— and~ give us no trouble. Eight is a common denominator 
of both. But to get a common denominator with | - , we multiply the denominators 
8 x 3 , giving us 24, which i s evenly divisible by 2, 3, and 8, 

PROBLEM: 

1. 

2. 

Add 1-^, ^r, 7 ^ . 

List all the numbers to be added clear ly and 
neatly. If you cannot 1 is t the num a r s in 
straight columins, drav/ a straight line b e ­
tween them. Do not crowd the numbers . 
Leave a space betv.een the column of whole 
nunnbers and the column of fractions, 

"Write your common denominator (24) to the 
right of the fraction column under a l ine. 
Do not l is t it opposite each fraction you a re 
going to change. 

1 
Z 

2 
3 

7 1 

1 T 

2 
3 

7 1 
8 

(common denominator)-- 24* 

- 1 -
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3. 

4. 

5. 

Change each fraction into an equal f ract ion 
having 24 a s a denomina tor . In th is c a s e , 
i = i i , i -Ik, 1 =1 . L i s t the top number 
2 24 3 24 8 24 
only of the common f rac t ions in a columin 
alongside the or iginal f r ac t ions . 

Add the top number s (numera tors ) of the 
comimon fract ions and p lace the total above 
the connmon denomina tor . You now have an 

>rm>er fraction ^ which you m u s t reduce imiprq 
to *.5-^ 

24 

C r o s s out the ' ' ! " and c a r r y to the whole 
n u m b e r s coliunn. Add the whole n u m b e r s . 
You get a total of 9» 

1 

7 

1 

7 

1 
1 

1 
2 
2 
3 

3 
8 

1 

2 
3 

3 
8 

1 
2 

~ 

r: 

:= 

r: 

-

— 

= 

12 

16 

9 

24 

12 

16 

9 

37 

12 

,22 
^24 

= 16 

Below the p rob lem wr i te the connplete 
answer c l ea r ly . 

7 

9 

AN£ 

3 
8 

>• 

= 9 

37 
24 

oi l 

Z24 

No one can l e a r n to add f rac t ions quickly and accu ra t e ly u n l e s s he p r a c t i c e s . 
The following a s s ignmen t shee t s provide the p r a c t i c e p r o b l e m s to help you 
l e a r n to add f rac t ions . 

- 2 -



Addition of Fractions Assignment Sheet No, 1 

List the numbers to be added clearly, neatly, and correct ly. 
Check to be sure that the numbers a re listed properly. 
Do all of your work on the work- sheet. 
V7ork carefully and accurately. Follow Informiation Sheet No, 1, 

ADD: 

1. 

2. 

3. 

4, 

5, 

9i 1 ci 

^2 "̂  4 "*• ^3 

? + 1 1 1 + 3 | 
^8 -̂  ^^3 -̂  6 
3 1 2 
4 ^ 6 ^ 3 

7.3 -̂  ̂ 8 ^ ^4 

6, 

7. 

8, 

9. 

10, 

I7i -̂  i i | -f 2 4 

5 3 2, 
8 "̂  4 "̂  16 

49|^26i.67f^ 

37| .75! . 9I 

# - ^ 1 2 7 | . 7 I 
16 4 8 

11. 

12, 

13, 

4l i -̂  2i-

22| . X 19^ 
5 4 

4 + 35 
7 1 5 1 

•f 63 -h 92 -̂  llOjg -f 444 

14, 12i 4- i s i + 1 4 | ^ I 6 i + 1 8 | + i 2 l | = 

15, 66^ + 3 3 j + 9 9 ^ 4- (jl. + i o j + 1 ~ - M l l ^ = 

REVIEW PROBLEMS: 

16, How much would i t cost to build a wall if you paid $375,50 for brick, 
$78,75 for concrete, $13,95 for sand, $21,25 for cement, and $195,45 
for labor? 

17, What i s the total cost of the following equipment? 
1 mixer $388,95, 1 mixing box $29.75, 6 mor tar pans $5,50 each, 
5 shovels $4.50 each, 1 miortar hoe $5.25» 

- 3 -
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18. How much is the total payroll if you paid $1 , 475,50 to brivcklayers, 
$1,389.49 to carpenters , $1,187,28 to laborers , $169.75 to truck 
dr ivers , $642.75 to engineers, and $233,25 to t imekeepers? 

19. How much would a kit of tools cost if you spend $4,50 for a brick 
trowel, $1.75 for a pointing trowel, $1* 15 for a jointer, $1,69 xor 
a rule , $3.79 for a brick hammer, $2,75 for a brick set, $15*75 
for a 4* level, $6.25 for a 2« level, and $4.99 for a tool bag? 

20. How much is the total overhead if you paid $459.65 for compensation 
insurance, $265.00 for office rent , $27,59 for electricity, $35,50 for 
advertising, $215,50 for c le rks , $17.75 for phone service, anc* 
$125.00 for legal fees? 

- 4 -



Addition of Fractions Assignment Sheet No, 2 

ADD: 

1, l^ + 1 5 | + 86 + 23ig + 8 | + l o | 

2, lOlf^-l- 2 | + 7 | -f46i | . + 211+ 9|-

3 3 1 9 2 5 7 1 

4 I 4 i 7 15 1 5 9 

5. i l ^ i E i i ^ 3 2 | . 3 | + 1 9 i + 1,019|^ 

6. 196|- + 2 ^ + 4 8 | + 6 7 ^ "̂  ^ ^ i + | | 

7. 1,848 + 1 2 3 | + 7 i 1-861 + 2 7 | + 1 2 ^ 

8. 18 j + 9 6 j + l8-J-206j^+ 45|-

1 3 7 3 1 3 
9. 2 - ^ 4 j ^ 5 - ^ 3 - ^ 1Q~ ^ 2~ 

10, i + i + 5 13 19 
2 4 8 16 32 

11, How many cubic yards of concrete are needed for a job that requires 
4 j cu, yds, for columin footings, 6^ cu, yds, for step footings, ^3-| ' 
cu, yds, for foundation footings, 2 ^ cu, yds, f o r areaways, and 7j 
cu, yds, for sidewalks? 

12, How many cubic yards of sand are needed for a job that requi res 12|: 
cu, yds, for mortar for brick, I6x cu, yds* for mortar for block, 
3 | cu, yds, for concrete, 9|-cu, yds, for p las te r? 

- • 3 
13, A truckman haiueci 12# cu, ^^ds, of sand^ IT-r cu, yds, of c inders , 

7^ cu, yds, of gravel, 6^c'a yds, of crushed stone, and 14~cu, yds, 
of fill. How many cu^ yds® did the truckman haul altogether? 

- 5 -
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ADD: 

1 7 3 1 5 1 
14, 1-^ + 325. 4- 294 •/- 87g -f 2 0 1 ^ + 7 j 

, c ?AA3 5 11 1 7 13 

15, 2 6 4 ^ + 2 4 ^ + 5 i ^ + 382 -f 143 + 8 2 j ^ 

16, 56 | - -f 4 | -f 1 2 - + 8 5 | -̂  6 5 - + ^\ 

1 "7 K 7 1 

17, 1 6 - 4. 35— + 62-5- + 101-s- + 3 T + 7 '8 -8 •8 '4 

I'd 

18. 1,255^ + 111 + l i l F + ^"^8 "̂  5^8 -̂  ^"^Z 

REVIEV; PROBLEMS: 

1-1 ! 
19. A b r i ck laye r spent $5 ,25 for ove ra l l s , $4 ,75 for a j i imper , $11 ,95 

for shoes , $4 ,39 for a sh i r t , and $1 ,99 for a cap . How much did 
h i s work c lothes c o s t ? 

20, A cont rac tor paid $4 ,30 p e r h r , for b r i c k l a y e r s , $3 ,45 p e r h r , for 
l a b o r e r s , $4 ,05 p e r h r , for c a r p e n t e r s , $4 ,25 p e r h r , for w a t e r -
p roo fe r s , $3 ,95 pe r h r , for roo fe r s , $4 ,15 pe r h r , for i r o n w o r k e r s , 
and $4,30 p e r h r , for p l a s t e r e r s . How much was h i s total hour ly 
cos t for 1 man f rom each t rade ? 

.6-



.-r^- ^̂  -~ 

Dimensions - Addition of Feet , Inches 
and Fractions of an Inch Information Sheet No. 2 

OBJECTIVE: To learn how to add dimensions easily and accurately. 

INFORMATION: 

In the previous lesson you learned to add whole numbers and fractions. 
This was to prepare you to add dimensions. By following the information 
given below, you will learn to add dimensions easily and accurately. 

PROBLEM: Add 7' IO4 + 
I I rJ." 

9? 

1. List the dimensions to be added 
clearly and neatly. Each di­
mension must be listed in the 
3 columns, feet, inches, and 
fractions of an inch. 

Feet 

7 

3 

Inches 

10 

9 

Fractions 
of an Inch 

3 
4 
1 
2 

3 
8 

3. 

Find the common denomiinator. 
In the case of fractions of an inch, 
the lowest common denominator 
will always be the largest de­
nominator (in this case , 8). 
Change the fractions to common 
fractions, then add the top 
numbers (numerators). 
You get ~ - inches, which you 
reduce to l | inches. 

Cross out the 1 inch and ca r ry to 
the "inches" column. Add the 
inches column, which gives you 
20 inches. You now reduce the 
20 inches to feet and inches by 
dividing 20 inches by 12 inches 
(which equals 1 foot). This 
gives you 1 foot and 8 inches. 

7 

3 

10 

9 

3 
4 
1 
2 
3 
8 

= 6 

= 4 

= 3 

t0 

13 
= 1 8 

7 

3 

10 

^1 

3 
4 

1 
2 
3 
8 

^ 

= 

= 

6 

4 

3 

11 
8 

5 
l8 

t 

1' 8 I I 

- 7 -
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4, Carry the 1 foot to the "feet" column 
and add up the number of feet. You 
get 11 feet for the total. 

Now below the problem write the 
answer clearly and place the foot 
and inch symbols in their proper 
place. 

7 

3 

1 

11 

ANS. 

10 

^1 

?0" 

V 8" 

11' 

3 
4 
1 
2 
3 
8 

5" 

= 6 

= 4 

= 3 

13 
8 

, 5 
*8 

m 

The lesson sheets which follow provide the necessary practice so 
you can learn to add dimensions easily and accurately. 

K-l 

- 8 -
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Dimensions (Addition) Ass ignment Sheet No. 3 

L i s t the d imensions to be added c l ea r ly and neatly* Make ce r t a in 
that the feet, inches and f rac t ions of an inch a r e placed in the p rope r 
co lumns . Follow the ins t ruc t ions on Information Sheet No, E and 
solve the following p r o b l e m s . 

ADD: 

1, 

2, 

3 . 

4. 

5. 

6. 

7, 

8. 

9. 

10, 

1" 
4 2 » r 

15» ~ ^^ 4 

20' 5" 

29» 8|» 

1" 
71 i . 

+ 

14' 

5;«f 

1,099' 6" 

1,000' 9" 

n-si 

+ 

1" 

3" 9- lof 

19V 6" 

+ 2 ,329 ' + 87 -̂  2 1 ' 7^ 8 
•at? 

3 7 5 > t 

I C t l 12' 8 

+ 4 ' l l f + 10" 

+ 4 ' 6^ 4- 33 ' 6 ^ = 

^ 112* 6" 
3" . o3" 

:ti 

9' l l f -f 6^ 

9" . 102' llj-^ 

1 1 » 
8 ' ^ + 

1" 4 
3" 

7'i + 

135' 2f^ 

12' 3 " + 

7»' 
2 0 1 ' 5 ^ + 

I 7«> 78' 7 

7'I 

11 11 + 

41 511 

S 

11, What 
29 

lat ij^ the p e r i m e t e r of a building whose d imens ions a r e 
' 8 i , 18' 6", 29 ' 8 i " , 18» 6"? 

i 
It 

12, 

13, 

14, 

The sidewalks around a building m e a s u r e ZV 6^ , 18' 10", 
12' I " , 4 3 ' 7|." and 9* 5 " . What i s the i r to ta l l eng th? 

1" *^»» 
An i r r e g u l a r l y shaped pat io h a s s ides m e a s u r i n g 18' 3 ^ ^ 20 ' 4> 
24 ' 6", 2 1 ' 2 i " , and 17' 1 1 ^ " , V/hat i s the d is tance around i t ? 

1 2 
A bui lder had to excavate 4 ^ cu, y d s , for column ioot ings, 1463-
cu, yds , for the basement , 18s- cu , y d s , for the steDS*, 
•73 r * 1 
7|- cu, yds , for a r e a w a y s , 4 3 ^ cu, yds , for the septic tank, 8j 
cu, y d s , for sidewalks and 1~ cu, yds , for the f i replace footing. 
How many s.u, yds . did the bui lder have to excava te? 

-9 . 



15. 

ADD: 

16. 

17. 

18, 

19. 

20. 

1 3 
A mason worked 16^ hours laying br ick , 12x hours laying b locks , 
8^ hours on a sidewalk, 1 9 T hours p las te r ing , 5 ^ hours putting in 
a t i le d ra in , 7~ hours pouring concre te , and 3~- hour s washing dov 2 x- -o » 4 
the b r ickwork . How many hours did he v/ork? 

47* & t Qd. -I 1 " .1 .r 4 -f 7» ^ + 137' 6«' -̂  6» 6i^ 
ri i 

4- Sg 
M 

L«l 

6*2" -f 4 f -f 7' n | " -f 5' 5" 4- 22» s i " 
% 8 

5' 8~ H- 129* 3" -̂  15' l l f -f l l - f l - + 1,275»4| = 

625' + 2' 8 | " V l l | - " + 2,378' 9" -f 65' 7^ '̂ 

16' 7 |^" + 139' 10|" -{. 278' 9^" + 4,789' l^" + 2,865' l l j | " : 

I 

«î  

wBm-\ 

10-

n 



Dimensions (Addition) Assignmient Sheet No, 4 

ADD: 

1. 

2. 

3. 

5 , 

.1«» 13 155' I " -I- 29' 9|" 8f ^ 10' 5 | ^ 72« 1 1 ^ 

238'4f^' . 7 ' I" . 2 r 9 f . 145 '^ ' . l l f 

1,101*41" + 7f̂ ' -f 2 4 7 ' i | " 4- 79' 111" + 33' 

8" + 1,042» 6^' 4- 198»|" 4- 7' 3" -f 201' 11-j^" 

I 71" , o9»' . o , . . ooi , , 7 " . ^13" 
141' 2 | -̂  T6 "̂  ^̂ * "̂  ^^' ^^i 'IF 

7. 

8. 

9. 

7' 11" + 100' -f 42' 8 ^ ' -f 6 |" -f 2» 93^ J5 t t 

Rii 1 " 1 " 7 n "211 

627' 8 | 4- 72» I + 9^ 4- 17' ^ -̂  143» 7|" 

569* ^ -i- 79' 6^^ 
I I 

+ 1 2 5 . 1 

6« 8 |" + 257' 32 , 13" 

+ 7" -}- 47» 3|" 

7 " Q" 

4 ' l l | + llf^ 

10. 11" + 2 » | " + 826' + 9 ' ^ ' -f 42' l l |-" 

11. 16' 7 |" ,. 1 0 1 ' 1 ; ^ r i l l " ^ 73' 3 f + 8 |" 

12. 

13, 

14. 

15. 

16. 

17, 

16 

. 1 " 7»» •511 " '̂J 

112 ' f -̂  7» 6 l + 1 2 2 ' ^ + 33' 9f 

8 | 4- 100' 1 -r 7' 6 f + 1,018' 5 ^ + 7' | 

"5" ^ 3 " Q«» 7 " 

12' l l | 4- 6f 4- lOTj^ -f 3' 3" -h IV ^ 

3" 14' lOx + 6 « | " -f 111' 4- 7'4I-" + 18' 6|." 8 16 • 8 

100' X + 5' f^ -f 4' 9 | " -f 7|" -J- 6' l | " 
•211 QU 

I' f + 5' ?̂  
Lll 

203' 5~ + 23' ,̂ : 4- 1' 3 | " 4. 15» l i | ." •}• 
-211 9" I 5" 

- 1 1 -
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m' 
i.c-'mM 

18. A builder installed 87* 6" of sidewalk on Monday, 136* 82* of sidewalk 
on Tuesday, 119' 7" of sidewalk on Wednesday, 93* 2*' of sidewalk on 
Thursday, 158* lo | ." ©f sidewalk on Friday, 
How many feet of sidewalk did the builder install? 

^ 

REVIEW PROBLEMS: 

19. A builder paid $879.75 for face brick, $426. 95 for common brick, 
$179«38 for mortar cement, $88.57 for sand, $284.26 for concrete, 
$199. 52 for blocks and $57.49 for gravel . 
How much did the builder pay for the mater ia l? 

20. A builder paid $4, 753. 69 for mater ial , $1, 926. 87 for labor, 
$789.14 for overhead, $43.75 for advertising, $243.28 for trucking 
and $478,65 for scaffold renta l . 
How much did the job cost? 

-12-
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Subtraction of F r a c t i o n s Information Sheet No, 3 

OBJECTIVE: To l e a r n the c o r r e c t way of subtracting d imens ions . 

INFORMATION: 

V/hen you subt rac t d imens ions , you m u s t a lways s t a r t by subtract ing the 
fract ions of an inch f i r s t , next you subt rac t the inches , and l a s t the feet . 

L i s t a l l n u m b e r s c l e a r l y and in nea t co lumns . C r o s s out each number f rom 
which you bor row and wri te the c o r r e c t number above i t so that you do not 
make a nnistake. 

If 

Do not crowc! the f i g u r e s . You wil l find i t i s much e a s i e r to work out a 
problem, which i s neat ly and c l e a r l y wr i t t en , with the n u m b e r s widely spaced. 

t;ir 

PROBLEM: Subtract 127' lOg f rom 168* 7f; 
C! l 

16 

1, Change the f rac t ions of an inch so 
they both have the sanl-^ comnnon 
denominator , 

10" 
2 , Since you cannot sub t rac t -rg-

^^^"^16 * y®^ rnust b o r r o w 1" 
f rom the 7" , C r o s s out the 7 and 
v - i t e 6 above i t , 1" =-l^". You 
a d d i S . to t h e ^ =4f~. C r o s s out 

16 ^^^ wr i te j ^ next to i t . 

Then subt rac t 1 ^ ' f r o m -rp giving 

• j ^ . Wri te VT"below the l i n e . 

You cannot sub t rac t 10" f rom 6 " 
so you m u s t bo r row 1' f rom 168 ' , 
C r o s s out the 8 and wr i t e 7 above 
i t , 1» = 12" , Add 12 to 6" = 18" , 
C r o s s out the 6 id wr i te 18 above 
ito 18" - 10" = 8, 
Write 8 below the l i ne . 

168 

127 

168 

127 

16$'^ 

127 

7 

10 

6 
7 

10 

r 
10 

8 

5 5 

5 ^ 10 
8 ' 16 

7^ == IT = 

$ n -
9 

1 .. 1 -

3 10 

21 
16 

10 
16 

11 
16 

21 

10 
16 

11 
16 

- 1 3 -



i l . 

•5? 

i f I 

4, Subtract 127' f rom 167', giving 40 . 
Write 40 below the l ine . 

160 

127 

40 

t 

10 

8 

8 

h 
$ 

f 

-h-
- 10 

TG = 

21 
16 

10 
16 

11 
16 

5, Write out the answer c l ea r ly with 
the foot and inch symbols in the i r 
p rope r p l a c e s . 

ANS. 40» 8 
1 1 " 
16 

14-



JL... _ _ , . ^S^-SL^, \m 
\_^^^-f 
' I ^ ^ ^ " ^ 

' ?^^p 
i _ ^ ^ ^ ^ ; 

^ ^ii^"-5V 

j -̂ ^̂ ^ 
1 rS^fc 
S_^^^£.. 
t̂ ^ ^ ^ p ' 
* _^^^^J 

"1 _-̂ !̂ iv^^ 

5 ^ ^ g ' "•' 
' ~^^-'F=^i=^- ' 

Subtraction of Fractions (Dimensions) Assignment Sheet No. 5 

SUBTRACT: 

1" 3 " 
1« 62* • 3x 

2. 1»6»' 

20 

•ait 

3. 7" . 4 i " 

J. 7" 5 " 
^ • 8 ' 1 6 

C l l I I I 

^^ ^ 8 '4 
1" 3" 

. 7" 
8. 6|- - 3" 

1 * ' 711 

9. 2« 4 f - 1» 9 | 

10. i*2»» - 6 | " 

11 . 2« - 1» 4 | " 

12. 2« 5»» - 2« x " 

3 " 311 
13. I I 4 - 5 f 

14. 1 « | " = 7" 

15. 2» . 1» 4 " 

16. 201» ^ ' - 102» 5f :n 

£;ii 

17. 1,987'2f - 1,698' 6 f 

18. 583' I " - 327' ^ " 

Lii 
19. 246' 3 | " - 175' ^ 

I I 

. 10, 846' 5 | f ' ' - 2,679' 8 | " = 

2 1 . 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

3 1 . 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

- 1 5 -

»it 

791' - 425' 5J^ 

111 311 

155' |- - 97' 5 | 

369' 3 ^ ' - 135' 7; 911 

32 

263' 10J|- - 204' 8~ 

444' - 279' 5 ^ ' 

156' 9 | - 102» l l i | -

5 " •711 123' 41 - 121» I 
8 8 

"^X 1 111 
847' I O T - 637' 7^• 

^ 16 

707' 9" - 548' 6 ^ 
t i l 

16 

154' - 79' I2 

683' 5 | " « 479' 8 | | " 

123' 5 | " 3" 
1 7 9 ' i 

248' 2 ^ ' - 147' 6 " 

•211 

671' ^ "Tz - 4 3 7 ' i " 

1,367'|-" . 1,186' 3 | " 

55 C I 369' Sf^ 

1,436' 5 | " - 558' 5 ^ ' 

3" 
892' 64 

24" 
279' 5 | f 

346' 8" - 255' 10 
i l l 

8 

5 ,148 ' f - 2,479' 6 | j 
8 



-^^-^4 

Addition and Subtraction of Fractions Assignment Sheet No, 6 

ADD: 

1. 

2. 

3. 

4. 

5. 

199» l l | + 1 6 ' ^ -̂  lOr 9 | -̂  3 | | - 4- 5»|^ 

l o o i 1 " . ^ " ^ . 7 " Q»« 

122> i + 71' 9 i + 8 ' " i + 45> sf^ '4 

5 ' 6 | " + 91 -1" + 15- 111- + 1 6 6 - f 
tt 

7 " 1̂ ^ •ait 

100» 7- -f 
4 

7» 111" 4 4 2 ' 8 15 
16 

I I 

-f 155» l l f 

^ 4 . 7 | 

Ml 

•̂  % 2 

41 
•2?l 

t - C - 12̂ '4" ^ "•"!" ^ ' f 

SUBTRACT: 

6, 

7, 

8. 

9-

10. 

11, 

12. 

13, 

14. 

15. 

175'I . 

1,895' 9f'' 
16 

225- ai" 

US' 3 | " 

1.435. i 

1 *' 

69' 3 t 

4,270' 

2,798' 6" 

1" 
8 8 ' 6 ^ 

- 1,599' 10|." 4 
7 " 

220' 9 | 

ni l 

396' 10|" 
O 

22* 8 | 

1,485' 6 |" 

1,797' 7~ 

2,059* 11-ff - 1,039' (>l 
4 

298 
•ail 

I 2. 
4 179' 4T 

II 

16, A builder ordered 293 cu. yds. of concrete. He used 20i4-cu,yds, 
for a foundation, 27|. cu, yds, for column fcbtings, 61^- cu, yds. for 
the foundation footings, and 2^ cu. yds. for areaways. 
How much concrete was left? 

-16-
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17, A builder was getting ready t o pour a cellar floor. 
When he checked, he found that the foreman had leveled the dirt at 
the finished floor height. He had to dig out 39^ cu, yds. of dirt to 
get to the proper depth. He then filled in 193- cu, yds, of gravel 
and laid the concrete floor on top of the grave.L 
How much concrete did the builder use for the floor? 

REVIEVr PROBLEMS: 

18. A builder bought 58, 750 br ick. He used 17, 850 on one job, 22,395 
on a second job, and 18, 125 on the third job. 
How many brick were left? 

19. A builder had a total payroll of $3,989.68, The carpenters were paid 
$1,284,85, the bricklayers were paid $1,437,60, the laborers were 
paid $1,018.69. 
How nnuch were tne timekeeper and superintendent paid? 

20. A builder bought 389 bags of cement. He needed 108 bags on one job, 
214 bags on the second job, 49 bags on the third job, and 47 bags on 
the fourth job. 
How did he make out on the fourth job ? 

t 

-17-
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Addition and Subtraction of F r a c t i o n s Assignment Sheet No, 7 

i^ ' 

r-̂ i 

SUBTRACT: 

1. 125» 4 | 

2, 79' 10|-" 

67» 8 1" 

7" 

3. 1,343»|- - 391*4^ 
8 16 

4. 234* 

5. 3Ea» 4'^ 

6. 12' f 

87» S^ 

^ j 3 ' l | 

t C l l 7» 5 

7, 191» 7 | . 90* 4f^ 

8. 57» 4 ^ -

9. 1,455» 6|-" 

10. 3,282» 5~" 

oi l 28- 4 

I ft«l 4441 8 

2,879« 4 j f 

ADD: 

11. 

12, 

13, 

14, 

15, 

3» + 

17» 2 " 

92' 8 | 

1 " 
2 « 6 | 

88' 9" 

13 

+ 

•f 

+ 

+ 

2̂ + 

82' 4 

3 " 

51 9M 

1,459' 

155' 6" + 

•III 
• 33» 5 - + 

5* 6" + 

1" 
+ 122 + 

•211 
+ 32>f 

3 " 13" 

13" 7 " lljf- + 14' f 
«. 1 1 " 7 " 

8 ' f + 16-7| 
«5" 1 5 " 

471 2 . 4. -11 i i 
^ ' 8 ^ ^ 1 6 

7 " Q 
+ l l | + 9 ' ^ 

I I 

16, The d imens ions of the s ides of an i r r e g u l a r l y shaped building a r e 

17» 91-", 21' 6", 6' I", 18' S^\ 4', 18' l l f , 
What i s the p e r i m e t e r of the bui lding? 

17, A bui lder o rde red 67 cu, yds , of sand. He had I82* cu . yds . de l ivered 

to the f i r s t job, 2 3 ^ c u . yds . de l ivered to the second job, 1 6 | cu, y d s . 

de l ivered to the th i rd job . 
How much sand wan left for job #4? 

- 1 8 -
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l i 
REVIEW PROBLEMS: 

18. 

V 
^ ^ » 

19. 

20. 

2 

A builder drew $3,859.67 from the bank. He paid the masons 
$1,246.89, the laborers $1,045.28, and the carpenters $1,258,67. 
How nnuch was left for himself? 

A builder ordered 79,500 face brick, 28^ 750 common brick and 
9,850 blocks in a l l . He had 26,500 face brick, 2, 750 common 
brick and 2,910 blocks delivered to job #1; 8,750 face brick and 
2,290 blocks delivered to job #2; 12, 450 common brick and 1,350 
blocks delivered to job #3, 
How niany face brick, connmon brick, and blocks were delivered 
to job #4? 

A builder paid $1,296, 59 to the masons, $1,188,48 to the carpenters , 
$946.79 to the laborers , and $678,50 to the cTerks, superintendent, 
and engineer. 
How ntiuch was his total payrol l? 

Next assignment will be Test No, 1, 

19-



Miiltiplication of Fractions Infornnation Sheet N^. 4 

OBJECTIVE: To learn the methods of multiplying fractions* 

INFORMATION: 

There are various kinds of problems in the multiplication of fractions. 
By following the explanation below, you should be able to solve the 
different type s of problems. 

Neatness and careful placing of numbers is very important. 

PROBLEM: 
1 
3 x 7 = (a fraction tinties a whole number) 

Write botii the whole number and 
the fraction a s fractions. 

J X y = 

Multiply the upper numbers 
(numerators). 
Multiply the lower numbers 
(denominator s) . 
Reduce to the lowest termis. 

1 7 7 
3 "" T " 3 

= 4 ANS. 

PROBLEM: 6x If = 

Change both numbers to imiproper 
fractions. 

Multiply the numerator; 
multiply the denominators. 

Reduce to the lowest ternms. 

(a whole number t imes a mixed number) 

5 
1 ^ 4 = 
6 
1 

6 5 
~" X *"" 1 4 

30 
4 

30 15 
- - - = — = 7^ ANS. 

PROBLEM: 4 ^ 2 

Multiply the numerators; 
multiply the denominators. 

(a fraction t imes a fraction) 

3 1 3 
— X r- = T- ANS. 
4 2 8 

In order to reduce the size of the totals when you multiply fractions, 
use cancellation whenever possible. If a numerator will divide evenly 
into a denominator, or a denominator intc a numerator, do so. When 
a number can be divided evenly into both a denominator and a numerator, 
do so. 

.20-
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;!^& , -

;=ip55; 

'•Wl 'î  

] 5iy:{ !_ 

» 

• 

3 8 
PROBLEM: f ^ f = 

4 divides into 8 twice. Cross out the 4 and write 1 under it. 
Cross out the 8 and write 2 above it. 
3 divides into 9 three times, Cross out the 3 and write 1 
above it. Cross out the 9 and write 3 below it. 
This changes the numerators and denominators. Now miultiply 
tlie new numerators and denominators. 

numerators 
denominator s 

PROBLEM: 123 x 14^ 

Change to improper fractions. 

2 
3 ANS. 

123 57 

No cancellation i s possible. Multiply the numerators, then miultiply 
the denominators. Divide the denominator into the numerator. 

123 52 7011 
1 ^ 4 " 4 

Alternate m^ethod: 

Set up problem as an ordinary 
multiplication example. 

1 -^ 
Multiply 4 X 123 = 30|-

Then multiply 14 x 123 

1752 | ANS. 

123 
X H^-

30|-
4 

492 
123 
1752|. 

H 

ANS. 
1; 

I 

J 

«21-
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I I ' PROBLEM: 56f x 29|-

.m 

» . i 

Change to improper fractions. Cancel. Multiply, 

169 
P 

Alternate method; 

1 1 
Multiply 4 X T = 

Multiply i X M = 

Multiply S i X i = 
1 3 

Multiply 29 X 56 

117 _ 
4 

i 
12 

14 

29 = 
3 

Common denominator of the 
fraction is 12 

6591 
4 

^3 

= 164?! 

56J 

1 
12 

14 
2 

93 
504 

112 

1647 

164?! 

ANS. 

= 1 

= 8 

9 . 3 
12 "" 4 

ANS. 

To multiply dimensions (feet and inches), first change the inches in 
each dimension to a fraction of a foot. Then multiply as you do mixed 
numbers, 

PROBLEM: 16» 9" x 18» 3" = 
3» l» 

Change to feet and fractions of a foot, I64 x I84 = 

Change to improper fractions and multiply, 

1- -• 305-rr sq, ft, ANS, 
4 4 15 10 -— •— 

V/hen you multiply feet x feet, the answer is always in square feet. 
Alternate method: 2^1. 

1 3 3 '4 
Multiply 4 ^ 4 = r6 X lai* 

Multiply 4 x ~ - = 4 i _ -i 
4 1 1A - -̂  
.9 Multiply i £ X i = 21 = 13T ^1 

^ ^ 1 4 2 2 1 3 - = 8 
I Multiply 18 X lb 128 
I 16 

16 

1 
2 

Commion denominator = 16, ^ _̂ n 305 "YT* sq, ft. 

305i;5: sq. ft. ANS. 
••22 •• 



m 

:'. i 

" % * . 

4;i 

Remember, when changing inches to a fraction of a foot, that there are 12" 
in 1». 

Make a rough check of the answer by multiplying the whole numibers and com­
paring the rough answer with the exact answer. 

t^a^ 

-23-
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Multiplication of Fract ions Assignment Sheet No. 8 

rr; 

Follow the directions on Information Sheet No. 4 so you will learn 
to multiply fractions quickly and easily. Try both methods and 
adopt the method which is easier for you. Make your rough check. 

Multiply: 
1. 

2. 

3. 

4, 

5, 

6. 

7. 

8, 

9. 

10. 

11. 

12, 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

4 
5i 

4 
1 
2 
3 
4 

1 
3 

20 

3i 

4 
^ 

4 
4 

lozl 

76|-

88i 

3̂ 1 
1 
5 

4 

36| 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
4 
4 
1 

1 
2 

7 

1 

4 
- \ 

"1 
,3i 

«2 

1 

.3 
^4 

7-̂  '2 
2 

5 

si 

5li 

21. 

22. 

23. 

24. 

25. 

26, 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37, 

38. 

39, 

40. 

I6i 

17^ 

21 

4 
^ o | 

18i 

^ 

33i 

7 
8 

19| 

f̂ 
2li 

11^ II4 

14 
21^ '14 

1 
142 

4 
3f 
5 
8 
1 

1223 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

isf 

9 

4̂ 
1̂ 

11— 
^^3 

"1 
17 

44 

4 
4 
4 
2 23f 

3i ^2 

8 
9 

n\ 

4 
42-
^3 
2^ "̂ 2 

5! 
°3 

97j 

11 - 2 4 -
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Multiplication of F r a c t i o n s (Feet and Inches) Ass ignment Sheet No. 9 

Do the work a s d i r ec t ed on Information Sheet No, 4 , Remember 
to make a rough check . 

Multiply; 

1. 

2 . 

3 . 

4 . 

5 . 

6. 

7. 

8. 

9. 

10. 

l i e 

12, 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 

3 
4 

3 
8 

1 
6 

2 
3 

4 
4 
4 

1 
l3 

izf 

2| 

4 
3| 

3| 

3 

4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 23 

.2 
X 43 

4 
4 
^ ^ 

3^ "̂ 4 

3 
10 
2 
3 

•̂3 

"̂3 

4 
"f 
o3 
3? 

3-̂  ^3 

2^ 
"̂3 
3^ ^5 

1 
X I2 

X 52* 

i ; ! ^2 
^4 X 2 -3 X 42-

4 
5 

, i ^4 , 1 
33 X 2 ^ X 2 ^ 

? i U ^2 

o j X 34 X I j 

2 1 . 

22 . 

23 , 

24 . 

25 . 

26 . 

^1 
18^ X 423 

34. 

55 ' 4 " X 63» 8" 

2V 3»' X 43 ' 6" 

37' 5 " X 11 ' 8" 

14' 6" X 2 1 ' 9" 

33' 4" X 22' 3" 

f -ail 27 . 91* 2 " X 7' 3 

28. 

29. 

30. 

31. 

771 

147'-

36' 

63' 

X ' 

X 

X 

X 

•21' 6" 

15* 3" 

21' 2" 

31' 1" 

32. 29* 4" X 27' 4" 

33. 37' 9" X 33' 8" 

72' 8" X 25» 3 " 

35 . 66 ' 9" X 2 1 ' 4 " 

36 . 189' 2»' X 4 ' 9" 

37. 65' 3" X 27' 8" 

38. 57* 8" X 29* 3" 

39- 81 ' 6" X 37' 4 " 

40 . 55» 4 " X 63» 8" 

'NSi . ~25"* 
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Multiplication of Fractions 
(Feet and Inches, Quantities, Costs) Assignment Sheet No, 10 

lo How much is the total payroll for 11 men who worked 6 days 
each, 7 hours per day, and earned $3. 75 per hour? 

2 . 

3. 

ADD: 

A contractor built a foundation for $7,865, 75, He paid $2,306,75 
for labor, he bought 21,000 brick @ $48.25 per 1,000, 225 bags of 
mortar cement @ $1,11 per bag, 18 cu, yds, of sand @ $3,75 per 
yard, and his overhead cost was $927,50. 
How much did he m.ake ? 

3 
It take s 6^ brick to face 1 sq, ft, of wail. How many brick are 
needed to face a wall 73* 6" long and 6' high? 

f t 

; 3 ' 1 V^ . 13" 5" 3 
4. 8f -j- 10» 5|. + 72' l l j | - -i- 1 5 5 » | + 29' 9f 

L»« 
5, 238» 4T7L -̂  7 

SUBTRACT: 

3" t 2. f i 7" 
16 - • 8 -̂  ^^'n ^ ^^5 16 

1" 
112 

,3" 
6. 2,059' l l j ^ . 1,039' 6 |" 

7. 2 9 8 ' f . 198'6|-" 

MULTIPLY: 

8, 43' 

9. 24» 4" X 

10. 36» 8" X 

11, 47' 3" 

12. 19» 6" X 

13. 256' 2" X 

17' 4" 

18' 6" 

28' 9" 

32« 2" 

27* 4" 

li» 3" 

! 
{• 

i ^ 

m^ 
14. 79' 3 I lit 

15. 14* 8 » ftn X 

23» 9" 

13' 9 u 

-26-
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Multiplication of F rac t i ons 
(Feet and Inches , Quant i t ies , Costs ) Ass ignment Sheet No, 11 

Make a rough check wherever appropr ia te in the following p r o b l e m s : 

1. Nine m e n worked 5 days each, 8 h o u r s p e r day, and earned a total 
of $1 ,350 .00 . How much did each m a n e a r n p e r hour ? 

2 . A cont rac tor buil t a foundation for $17, 500 .00 . His l abor co s t 
$6 ,928.65, he bought 23 cu . y d s . of concre te @ $13 ,95 p e r ya rd , 
37,500 b r i ck @ $42.75 p e r 1,000, 1,750 concre te blocks @ 29^ p e r 
block, 294 bags of m o r t a r cement @ $1 .19 p e r bag , 29 cu, y d s . of 
sand a t $3 ,95 p e r ya rd ; overhead cos t was $2 ,826 ,50 . 
How much did he make ? 

3 . It t akes 6^* b r i c k to face 1 sq. ft. of wa l l . How many b r i ck a r e 
needed to face a wall 288» long and 8* 8" h igh? 

ADD: 

4 . 

5 . 

1 ,101«4 |" -f TTe •!- 247«-fg 
13" T« 

« # + 79* 114 + 33-

8" -f 1 , 0 4 2 ' 6 ^ ' + 198 ' | " - f - 7 » 3 " + 2 0 1 ' 1 1 ^ " = 

SUBTRACT: 

6. 795» 6" - 694 ,1" 
3" 

7. 456* 98 

MULTIPLY: 

8. 36' 8" X 

I o i l 

Oft 

429- 8 | 

t Q l l 

9. 27' 9 

10. 78» 3»' X 

11 . 127' 8" X 

12. 16» 4 

13. 37* 6 

I I 

I I 

39' 9 

48' 8" 

26 ' 6" 

19* 9" 

2 1 ' 3 " 

33' 8" 

14. 37 ' 2 " X 21» 8" 

15. 14' 9 t o i l 12» 4 " 

Next t r y Tes t #2 . 
-27-
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Multiplication of F r a c t i o n s 
(Feet and Inches , Quant i t ies , Costs ) Ass ignment Sheet No, 12 

Make a rough check whereve r appropr ia te in the following p r o b l e m s : 

:^Q-

iJV. ! 
* 

1. Fifteen men laid 92,610 b r i c k in 9 d a y s , working 7 hou r s p e r day . 
Hov*̂  many b r i c k did each m a n average in 1 hour ? 

2 . A cont rac tor bui l t a, loimdation for $13,500,00 . His labor cos t 
$5 ,608 .75 . He bought 21 cu . yds . of concre te Q $13 .85 p e r ya rd , 
16,000 b r i c k @ $47.25 p e r 1,000, 9,000 b r i c k © $67.50 p e r 1,000, 
295 bags of m o r t a r cemen t @ $1 .07 p e r bag , 23 cu , y d s . of sand 
@ $3 .95 p e r ya rd , and h i s overhea*^ cos t w a s $796 ,85 . 
How much did the cont rac tor make ? 

3 . Nine men worked 7 days each, 8 h o u r s p e r day, and earned $13.45 
pe r hour . How miuch w a s the total p a y r o l l ? 

ADD: 

3«« o i l 7 t i t ^ i t 

4 . 141* 2 | 4- ^ ^ 21» -5- 23« l l | - -5- 7^ 
tt 

5 . 7» 1 1 " ^ 100» -̂  42» a l l " ^ 6 | " + 2» 9J |^ ' 

SUBTRACT: 

6 . 1,468« | - - 457* 5 j 

7 . 3,246» 7 I " - 2,468» 9" = 

MULTIPLY: 

8, 2» 6" X 3« 4" 

9. 5» 3" X V 4 I I 

10. 27» 3 " X i6« 8" 

11 . 89» X 23» 4" 

12, 32» 9" X 55« 8" 

13. 79* 3" X 23» 9" 

14. 36» 8" X 28» 9" 

15, 19* 6" X 27* 4 f t 

- 2 8 -



Multiplication of F r a c t i o n s 
(Feet and Inches , Quanti t ies , Costs) Ass ignment Sheet No. 13 

1, Seven men working 7 days each, 8 h o u r s pe r day, averaged 117 
b r i ck pe r hour . How many b r i ck did each m a n average p e r day? 

2 , It t akes Gy b r i c k to cover 1 sq, ft, of Wc.ri, How many b r i c k a r e 
needed to cover the face of a wall 179* 6" long and 6* h igh? 

3 , A bui lder put up a foundation for $15,600,00, His labor cos t was 
$5 ,896 .25 . He bought 32,500 b r i ck @ $48.75 p e r 1,000, 1,250 block 
@ 30^ each, 289 bags of m o r t a r cemen t @ $1 .13 pe r bag, 30 cu, y d s , 
of sand @ $3 ,45 p e r ya rd and h i s overhead cos t was $1,769% 45 , 
How much did he m a k e ? 

ADD: 
II III 111 7 " V-

4, 627- 8 | -f 72» |- + 95-4- 1?'Y6 + i43« 7 f 
16 

5, 569» I " + 79* 6~ '̂ -f- 125' ^^ + 7" 4- 47» 3 | " 

SUBTRACT: 

6, 789*7" - 279* f " 
C l l -211 

7, 3,279' f̂  - 1,378* 6 f = 

MULTIPLY: 

8, 2' 8" X 4* 9'* 

9, 18* 4 " X 17* 8" 

10, 14* 6" X 21» 9" = 

11 , 23* 8" X 19' 3 " 

12. 77* 3 " X 26» 8" = 

13. 33* 4 " X 22» 3 " = 

14. 47' 8»' X 39* 9" 

15, 91* 2 " X 7* 3»' = 

-29-
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Multiplication of F r a c t i o n s 
(Feet and Inches , Quant i t ies , Costs) Ass ignment Sheet No. 14 

Make a rough check wherever appropr ia te in the following p r o b l e m s : 

1, It t akes 6x b r i c k to face 1 sq. ft, of wal l . How many b r i ck a r e 
needed to face a wall 245* 6" long and 7 ' high? 

2 . A bui lder put up a foundation for $15,750.00. His labor cos t was 
$6 ,013,65 , He bought 27 cu. yds , of concre te @ $13,75 pe r y a r d , 
34,500 b r i ck @ $39.50 p e r 1,000, 1,900 block © 31^ each^ 269 bags 
of m o r t a r cement © $1 ,09 pe r bag, 27 cu . y d s . of sand @ $3 .95 p e r 
yard and h i s overhead cos t was $1,985, 75 . 
How much did the bui lder make ? 

^ . ; 

3. What i s the cos t of an I-bean> 27* 6" long which weighs 3 7 j l b s . p e r 
l ineal foot and c o s t s 19-1^ pe r l b , ? 

3 
ADD: 

^. 3 " T̂ >« 7 " 9' 
4 . 6 * 8 - + 257* + 32*-j | - -f 4 * 1 1 - + lljg^ '4 

5. 11" + 2*1" + 826* -f- 9*^' -f 42' l l f 

9 " 
16 

1 " 

^ : i 
SUBTRACT: 

e n 318 

6, 2 , 6 8 5 * ^ - 1,597* 1 i f 
"ill - i n 

7, 196* 8 f - 89* 9f^ 

MULTIPLY: 

8. 37' 21* 4 " 

9. 3* 9" X » A«f 4* 4 

10, 14* 6" X 21* 9" 

-I? - 11. 43* 6" X 17* 4 " 

12. 24* 4 " X 18* 6" 

13. 15* 2 " 16* 3 " 

14. 72* 9" X 27* 4 " 

15.188* 6 " X 15* 3 " 

16. 36* 8" X 14* 9" 

Next t r y Tes t # 3 . -30-



Division of Fractions Information Sheet No, 5 

OBJECTIVE: To l^arn how to divide fractions. 

INFORMATION: 

T/hen you divide a quantity, you separate it into portions which are the 
samie size, 

3 
When you divida 6 by 2 (2/F)> you get the same answer as you do when 

you multiply 

i xi - 3 
T ? • 

This gives us another way of doing division problems, particularly convenient 
when we are dealing with fractions. In each case, this is what we do: 

,6 . 2 1. Change both numbers to fractions (y "̂  T ) » 

'^'» Invert the divisor mentally (~). 
2 3 

3, Multiply the number by the inverted divisor (iLx i ) = 3 ANS. 
————— 1 ? 

5 
PROBLEM: 8 ^ ^ (divisor) = 

5 . 6 
Change to fractions, 8̂  ~ T ~ 

5 1 5 
Invert the divisor and multiply, "8 ^ K" ~ 48 ANS. 

3 
PROBLEM: 7 ^ I4 (divisor) = 

7 7 
Change to improper fractions, T ~ 4 ~ 

Invert the divisor and multiply, 1 x 1 = 1 = 4 ANS. 
using cancellation. 1 / 1 

PROBLEM: 5^ - 4 = 

16 . 4 
Change to inciproper fractions, "T" ~ T -

Invert the divisor, then miultiply, 1 / ^ 1 4 1 
Cancel. ^^ "^ 7 = 3 — = ^3 ANS. 

- 3 1 -



PROBLEM: 15^ - 3 ^ 
187 i i l 
12 * 3 

17 

m_ „ j_ 
4 

ANS. 

To divide dimensions (feet and inches) you change the inches to a fract ion 
of a foot. Then solve the problenci in the r egu la r way. (You have not 
forgotten t h a t 12" = 1' !) 

f l 

PROBLEM: 10» 6" ^ 4 | - = 

Change to feet and a f ract ion of a foot. 

Change to improper f rac t ions . 

Inver t the divisor , then mul t ip ly . 

It 
Change the 2-^ to feet and inches . 

1* A 
lOZ V 42 = 

21_« 
2 

7 

9 
2 

X ^ - ^ - 2 i ' 

2j = 2 ' 4 " ANS. 

Make a rough check of your answer by multiplying the whole number of 
the answer by the whole number of the d iv i so r . Or be t t e r st i l l , mult iply 
your en t i re answer by the d iv i so r . 

2'4" = zf X 4= T ^ | = l f - = 1°6 6 3 ' _ m l ' _ l o i ' = 10' 6" 

» ! 
^ * 

32-
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Dimsion of F r a c t i o n s Ass ignment Sheet No. 15 

Be pa r t i cu l a r ly careful when changing mixed n u m b e r s to imprope r 
f rac t ions . Most e r r o r s a r e m^'^.e a t th i s point , Follov/ the 
d i rec t ions of Information Sheet No, 5, 

•II 

1 
DIVIDE: 

1. 

2 . 

3 . 

4 . 

5, 

6, 

7. 

8. 

9. 

10c 

11. 

12. 

13, 

14, 

15, 

9 
16 

15 

3 
2 

27 

63 
100 

48 
9 

56 
6 

72 

T 
10 

14 

21 

17 

18 

16 

9 

• 
T 

-f 

-r 

4-

• 
T 

• 
T 

• 

4-

e 
T 

•f 

• 
• 

•r 

• 

• 
T 

•f 

3 

5 

3 

9 

9 

4 

4 

6 

4 
4 
4 
'i 
4 
l i 
^2 

44 

17, 

18. 

19. 

20 . 

2 1 . 

22. 

2 3 . 

24, 

272 

A 
2 2 | 

2 4 | 

14 
"i 
l4 
1 8 i 

• 
T 

• 
T 

• 
T 

• 
T 

• 
T 

• 

• 

•r 

6i 

4 
1̂ 

4 

4 
z): 

4 
4 

In the following p r o b l e m s , leave 
your answer in number of feet 
and f rac t ions of a foot. 

16, 13 

25. 

26, 

27, 

28, 

29e 

30. 

16' 

17« 

18» 

12' 

24* 

8« 

9" •; 

6" •: 

4" ^ 

9»' -i 

6»' n 

8" 

^ 3 | 

• 4 
• 4 
^ 4 
- 4 
^ 4 

.33.> 
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Division of F r a c t i o n s 
(Feet and Inches) 

Ass ignment Sheet No, 16 

eat 

In solving the following problem.s, be pa r t i cu la r ly careful wh^'n dealing 
with f rac t ions of a foot. Make a rough check. 
Divide: 

3 | = 

4 = 
4 -
^ 2 • 

1 
44 = 

si 

4 = 
4 = 
4 = 
4 = 
4 = 
''z 

4 = 
In the following problenns, work 
out your answer to feet and inches . 

1. 

2 . 

3 . 

4 . 

5. 

6. 

7. 

8, 

9. 

10, 

11, 

12, 

13, • 

14, 

15, 

9F 

2 2 | 

7I 
'12 

4 
i4 

24 
13 

94 
"1 
846 

2 8 | 

24 
4̂ 
4̂ 

555 

19. 

20, 

2 1 . 

22, 

23, 

24. 

25. 

26. 

27, 

28, 

29, 

30, 

3U 

32. 

33, 

34, 

35. 

97» 6" 

87» 10" 

33' 3" 

39» 0" 

55* 3" 

42» 8" 

71* 9" 

14» 4" 

80» 6" 

63» 4" 

124» 3" 

189' 4" 

53» 4" 

78» 4" 

971 311 

88» 6" 

139' 7" 

1 
V 42 

1 
- 113 

V 7 

^ 4 
^ 4 
. z | 

^ 4 
^ 4 

i- 6 

V 5 

V 7 

V 16 

•f 4 

^ 10 

V 3 

V 6 

T 5 

16. 

17. 

18. 

110' 10" 

34» 10" 

55« 

3 
84 

3 
44 

6t 

-34 - l a 
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Division of F r a c t i o n s 
(Feet and inches , Quan i t ies) Ass ignment Sheet No, 17 

OBJECTIVE: 

INFORMATION; 

To l e a r n to divide f rac t ions and to divide quant i t ies and 
a r e a s into the s tandard uni ts of m e a s u r e used in the t r a d e . 

m 

i9B 
t^p 
''^fBH 

-p| 

iC 
''^S 
i ^ H 

f ? 

P if 
= i; 

1 ^ 
£ - ' N 

1: :i 

1 
C. ;i 
1 -f 
1 : S 

* 

There a r e 9 square feet in 1 square y a r d . When you divide a given numiber 
of sq, ft, b y 9, the answer i s a lways ^^uare y a r d s . All p l a s t e r ing i s e s t ima ted 
by the square y a r d . 

There a r e 27 cubic feet in I cubic y a r d . When you divide a given number of 
cu , ft, by 27, the answer i s a lways cubic y a r d s . Quant i t ies of sand, g rave l , 
conc re t e , and excavating a r e a lways e s t ima ted and paid for by the cubic y a r d . 

In p r o b l e m s 1-20 and 36-40,give your answer in feet and inches . In p rob lems 
21-35 , give your answer in square y a r d s or cubic y a r d s , a s r e q u i r e d . Make 
a rough check . 
Divide: 

1. 

2 . 

3 . 

4 . 

5 . 

6, 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

110» 10" -J 

34» 10" -. 

55» -i 

97* 6" «i 

87* 10" --

33* 3 " '. 

69» 4 " -

55» 3 " -

42« 8" -

71* 9" -

14» 4 " -

80« 6" -

63« 4 " -

• 4 
- 4 
• 6 | 

- 4 i 

- 7 

^ 3 | 

^ 4 
^3 

^ 3 ^ ^2 

.- 4 

r 6 

r 5 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 

2 1 . 

124» 3 " 

i89« 4 " 

53» 4 " 

78» 4 " 

88» 6" 

139' 7 " 

20» 2 " 

1391- sq. 

4- 7 

4- 16 

T 4 

V 10 

T 6 

T 5 

- 24 

f t . V 

- 3 5 -

22. 114^ sq. ft . 9 = 

2 3 . 201 sq . ft, -r 9 = 

24. I6O2 sq, ft . -r 9 = 

25 . 262|- sq . f t . v 9 = 



t "^"-f* ! 

O'M 

rt 

26. 465f cu. ft. 

27. 1,2822 cu. ft. 

28. 535-cu. ft. 

29. 1,071 cu. ft. 

30. 388|-cu. ft. 

31. 1788 sq.ft. 

32. 231 sq. ft. 

33. 87;̂  sq. ft. 

34. 1,812 cu, ft, 

35. l,30o|-cu, ft, 

36. 31» 8" 

37. 50» 

38. 55« 7" 

39. 25» 4" 

40. 97' 6" 

27 

27 

27 

27 

27 

9 

9 

9 

27 

27 

3 
54 

1 
^3 

3l| 

f 

-36-
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Division of Fracticns 
(Feet and Inches, Quaiitities, Costs) Assignment Sheet No, 18 

ADD: 

5*' «i" 7 " l«t 

1, 238»^^ -̂  28» 9 | + 145»jp^ + 11 |" 

2c 31« I" + 47» 9|" + 12» 2" -f 118' 

SUBTRACT: 
3. 2,059' 11^' - 1,039' 6 |" = 

MULTIPLY: 

3" 
4. 298' 4 

1" 
179' 42 

5. 66' 8" X 17' 3 I t 6. 65» 8" X 46' 9 I t 

LViU 

7. 

8. 

9. 

10. 

11. 

hi: 

63' 

11' 

2' 

42« 

23' 

4" 

3" 

3" 

9" 

4" 

19* 

20. 

21, 

5 

9 

3 

3 

4 

12. 337|- cu. ft. 

13* 506|-cu. ft. 

14, 1,2462" sq. ft, 

15, 807- sq. ft. 

16, 18» 8" 

27 

27 

9 

9 

8 

17, ^ven bricklayers worked 6 days each, 7 hours per day, and laid 
32,046 brickp How miany brick did each man average per hour? 

18, Twelve bricklaye^ s worked 14 days each, 7 hours per day, and earned 
a total of $4,410,00. How much did each man earn per day? 

A builder put up a foundation for $19,800,00. His labor cost was 
$6,127,65. He bought 35 cu, yds, of concrete © $13, 85 per yard^ 
39,000 brick @ $67,75 per 1,000, 2,600 blocks @ 27^ each, 358 bags 
of mortar cement Q $1,16 per bag, cu, yds, of sand@ $3,75 per 
yard, door bucks and window fran* cost $467, 50, and his overhead 
cost was $2,369.75, How much profit did the builder make? 

How miuch would a 24' long I-beam weighing 27y lbs, per lineal ft, 
cost if each lb, costs 19^^? 

How many courses of brick are needed to build a wall 11' 11" high? 
The brick are to be laid 4 courses in 11". 

-37. 



Division of F r a c t i o n s 
(Feet and Inches , Quanti t ies , Costs ) Assigirment Sheet No. 19 

< ^^0' 

You have r eached the halfway m a r k in division of f r ac t ions . Cheer 
up, there i s m o r e to c o m e . R e m e m b e r to check your work . 

ADD: 

1. 133» + 8" + 11» ^' -̂  89» 6" 

2 . V -i- 101» 6" + 8 f + 92» l l 4 " = 
^ 4. 

SUBTRACT: 

3. 69» 3^" « 22» 4 " = 
8 

MULTIPLY: 

4 . 129* 3 " X 38 ' 8" = 

4 . 4,270' - 1,485* 6| ." 

6. 145' 9'* X 129' 6" 

'i^Si 

J^K 

DIVIDE 

7. 

8. 

9. 

10, 

11. 

< : 

124' 3" -

88' 6" '. 

154' -: 

18» 9" -

17' 4" -i 

- 7 

6 

8 

' 4 
- 4 

= 

= 

s 

r: 

ZZ. 

12. 

13. 

14. 

15. 

16. 

4,079^ sq. ft. 

3,989|- cu. ft. 

8412 sq. ft. 

2 , 1 3 9 | cu. ft. 

51 

^ 9 

•f 27 

•̂  9 

^27 

- 4^ • ^2 

17, Seventeen men worked 15 days, 7 hours per day each, and laid a 
total of 156,485 brick. How many brick per day did each man average? 

18, Fifteen men worked 9 days each, 7 hours per day and earned $4,05 
per hour. How much is the total payroll for^ the men7 

19. How much does an I-beam 54' 6" long, weighing 39 l b s . per lineal 
foot, cost @ 18^ per lb . ? 

20. A builder did a job for $18 ,500 .00 . His labor cost was $6,015.00, 
He bought 37 c u . yds , of concrete @ $12.95 per yard, 37,500 brick 
@ $39. 75 per 1 .̂000, 2,550 blocks @ 27|% each, 269 bags of Portland 
cement @ $1 ,28 per bag, 179 bags of l ime 3 98^ per bag, 38 cu yds . 
of sand @ $3.87^ per yard, door bucks, window frames and l intels cost 
$347.65; he bought the I-beam in problem #19 and 4 lal ly colunrxns 8' 
long @ 78# per foot, his overhead cost was $1 ,997.67 . 
How much profit did the builder make? 

- 3 8 -
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Division of F rac t i ons 
(Feet and Inches , Quanti t ies, Cos t s ) Ass ignment Sheet No. 20 

Check your a n s w e r s to the follov/ing problenr^s: 

ADD: 

1. 
3 " 1" *»" 

7» 6" -§- 2 » x 4-92 ^ ^^" "̂  Te 4 

SUBTRACT 

1" 
2 . 17« 5" - 9* 8 T 

m 
m 

i > 

MULTIPLY: 

3 . 17» 3 " X 9* 6" 

4 . 9 * 8 " X 1 5 ' 4 " 

5 . 73» 9 I t t «>i 9' 8 

DIVIDE: 

6. 

7. 

8. 

9. 

16« 4" 

10* 10" 

35« 9" 

25» 6" 

• 
T 

"T 

» 

•f 

4 
4 
4 
6 

10. 269 sq . ft . 

11 . 4272 sq. ft. ^ 9 

12. 1,200 sq. ft . -r 9 

13. 418|- cu , ft. 4- 27 

~ 27 

•r 27 

14. 1 , 0 0 5 | c u . ft . 

15. 657 cu . ft. 

16. How much does a 37 ' 6" long I -beam weighing 33 l b s . p e r l ineal 
foot cos t @ 22^ p e r l b . ? 

17. A^builder put up a fotmdation for $8 ,500 .00 . His overhead cos t 
was $723 .75 . He bought 12,500 b r i c k @ $56.50 p e r 1,000, 
2,100 b locks @ 26^ p e r block, 27 c u . y d s . of conc re t e @ $18.75 
pe r yard , 30 cu y d s . of sand@ $ 5 . 5 ^ p e r ya rd , 157 bags of 
m o r t a r cement (i $1 .27 per bag , and the I - b e a m in p rob lem #16; 
h i s labor co s t was $1 ,295 .75 . 
How much did the bui lder make ? 

m 

-39' 
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Division of F r a c t i o n s 
(Feet and Inches, Quant i t ies , C o s t s Ass ignment Sheet No. 21 

Check your a n s w e r s to the following p r o b l e m s : 

ft I 

^m i 

ADD: 

3 " 
1, 9 « | . 

SUBTRACT: 

1" 2, 72* 8~ 

MULTIPLY: 

ir 

-

^ ̂ îl 

27« 1 0 | 

I t 

4» 5 " -̂  3» l l | " 

3 , 67» 8" X 34« 3 " 

•̂=1 

4. 8» 9" X 12* 4" 

5. 19* 6" X 17» 8" 

DIVIDE: 

6. 

7. 

8. 

18» 1" 

13» 9" 

25» 4»' 

• 

• 
T 

• 
T 

4 
4 
4 

I -Jft 9. 19* 3 

10. 348 sq. ft . -r 

t 
X 

1 1 . 7872 sq. f t . ^ 

12. 1,400 sq. ft . T-

13 . 1,282|- c u . f t . 

14. 1,052^ c u . f t . 

9 

9 

15. 723 c u . f t . 

V 2 7 

-T 27 

r- 27 

16. How much does 29* 6" long I-beani weighing 41 l b s . p e r l inea l 
foot cos t @ 26^ p e r l b . ? 

17. A bui lder put up a foundation for $8 ,500 .00 . if is overhead cos t 
was $815 ,67 . He bought 11,500 b r i c k © $57.50 p e r 1,000, 
2,350 blocks @ 2 3 ^ p e r block, 28 c u . y d s . of conc re t e @ $18.25 
pe r ya rd , 27 cu . y d s . of sand @ $5 .65 p e r y a r d , 179 bags of 
m o r t a r cemen t @ $1 .23 pe r bag and the I -beam in p r o b l e m #16; 
his labor cos t was $1,379. 85. 
How much did the bui lder make ? 

-40-
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Division of F r a c t i o n s 
(Feet and Inches , Quanti t ies , Cos t s ) Ass ignment Sheet No. 22 

Check your a n s w e r s to the following p rob lems ; 

ADD: 

1. V f>'« -i- 1 2 1 -̂  2» I -§-

SUBTRACT: 

2 . 35* 8" - 21* 9^" 

MULTIPLY: 

CM 
Hi ^ 31 9 ^ 

. o 

I on 3. 29' 8" X 35» 9 

4. 9* 9" X 16« 4" 

DIVIDE: 

5. 21» 8" 

6„ 19* 6" 

7. 63» 9" 

8. 423 sq. 

•f 

•f 

•f 

ft. -̂  

^2 

6 

5 

9 

9. 2652 ^̂ * *̂* 

10. 1,250 cu, ft. 

11. 1,521 c u . f t . 

12. 985f cu . ft. 

9 

^ 27 

27 

27 

13. How many la th a r e needed to cover 627 sq. yds* of wall if i t t akes 
800 la th to cover 50 sq . y d s . of wa l l ? 

14. A block 18" long and 8" high c o v e r s 1 sq. ft. of wall su r face . 
How many block a r e needed for a wall 97* 6" long and 13» high? 

15. Hov/ many sq . y d s . a r e in a wall 83* long and 12* h igh? 

16. Seventeen b r i c k l a y e r s , working 8 hou r s p e r day each, l a id 100,912 
b r i c k in 7 d a y s . How many b r i c k did each m a n ave rage pe r day? 

17. A bui lder put up a foundation for $7 ,850 .00 . His overhead cos t was 
$805 .50 . He bought 12,500 b r i c k @ $57,50 p e r 1,000, 2,250 b locks 
© 23^ pe r block, 27 c u . y d s . of concre te @ $18.25 p e r y a r d , 29 cu . y d s . 
of sand @ $5 .65 pe r yard^ 189 b a g s of m o r t a r cement @ $1 ,23 pe r 
bag and an I -beam 39 ft. long, weighing 2 7 | . l b s . pe l l ineal foot, 
@ 24^ pe r l b . ; the labor co s t was $1,425,75*. 
How much did the bui lder m a k e ? 

- 4 1 -



Division of F r a c t i o n s 
(Feet and Inches , Quant i t ies , Cos t s Ass ignment Sheet No, 23 

Remember to check your work in the following p rob lems; 

4 

ADD: 

. 1 " 7" 
1. 72»2 + 2 ' 6" 4- 9^ i 11 

SUBTRACT: 
'«t 

2 . 86' 9rl ' - 47» 5^" 
16 4 

MULTIPLY: 

3 . 17« 8" X 14» 6" 

4 . 87* 8" X 17» 4 " 

•an 
•• •}• 12« i f 

1 ^ ^ 

*w 
4 ^ 8 

:M 

j ^ 

W 
mt 

S T 

^m^ 
^ t 

• -

• • . 
K̂f 

DIVIDE: 

5. 43» 9" -

6. 38* 9" • 

7. 12* 8" -

8, 273 sq.ft . -

- 4 
- 5 

^ 2 ^ 
"̂ 3 

r 9 

9. 3372 sq* ft. 

10. 1,427 cu . ft, 

3 
11 . 1,167^ c u . ft . 

12. 526|- cu . ft . 
t t 

9 

27 

27 

27 

13, How much will an I -beam 2 7 ^ long c o s t ? It weighs 42 l b s . pe r 
l ineal foot and c o s t s 23f pe r pound. 

14, It t akes 620 la th to cover 40 sq, y d s , of wal l . Hov/ many la th a r e 
needed to cover 519 sq, y d s . of wa l l? 

15, It t akes 6 ^ b r i c k to face 1 sq, ft, of wal l . How many b r i ck a r e 
needed to face a wall 137' 6" long and 9* high? 

16, Seven men worked 8 h o u r s pe r day for 9 days and earned $2,167,20, 
How much did each m a n ea rn p e r hour ? 

17, A bui lder put up a foundation for $12,500.00. His overhead was 
$1 ,376 .85 . He bought 18,500 b r i c k @ $55.50 p e r 1,000. 2,850 
blocks @ 24^ p e r block, 29 cu . yds .o f concre te @ $ l c ^ e r ya rd , 
23 cu . y d s . of sand Q $5 .45 pe r y a r d , 217 bags of mo i v . ement 
@ $1 .24 p e r bag , 3 la l ly co lumns 8» long @ $1 .65 p e r foot, and the 
ji-beam i. p rob lem #13. His labor cos t was $2 ,874,50 . 
How much did the bui lder make ? 

Now go on to T e s t #4 . 
-42-
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UNIT II - DECIMAL FRACTIONS 

Review of Meaning of Dec imals Isiioririation Sh.^^t No, 1 

OBJECTIVES: 

m 

'SB 

^ ' 

m m 

mm'A m 

To review the concept of decimal fractions. 
To learn to convert corrjjrnon fractions to decimal fractions,, 
and decimal fractions to common fractions^ 

INFORMATION: 

The A decimal fraction is one which has no W3.'itten denoniisia^tor* 
denominator of a decimal fraction i s imderstood to be 10^ or 10 rniiltiplied by 
itself one or more t imes . The denominator of a decimal fraction is given by 
the position of the decimal points There a r e as many s e ro s in the denominator 
a s there a re numbers to the right of the decimal ^oi-n^c* Ntsmbers to the left 
of the decimal point a r e whole numbers* 

Decimal Fraction 

.2 

1.06 

25.159 

Common Fraction 

2 
I 
I 

10 Two tenths 

6 
100 One and six huYxdredths 

E5«i;:12- Twenty-five and one hundred 
1000 flfty«nine thousandths 

You will need to know how to add, subtract^ multiply, and divide decimal 
fractions. You add, subtract, multiply and di.vide decimal fractions exactly 
a s you do whole numbers, BUT you must be certain to put the decimal point 
in the right place throughout your work and in tlie answer. 

Here is a l is t of some of. the common fractions and their decimal equivalents. 
As you can see, the decimal equivalentscan be obtained by actually dividing the 
denonnlnator of the fraction into thie numerator» 

2 /1 .0 

4/.U00 

a 
5/or 

1 
4 

5 

25 

X 
rvw-

6 
1 
8 

I 
10 

167 

125 

. 1661 
6fT7mQ 

IC/i.O 

•s c: 

- 4 3 -
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Decimal values: 

f: 
m 

: » 

m ' 

.2 3 4 

- * A : ^ I 

0) 

rt (U 
H 

c» 

73 
<!> 
Vc 

•« 
^ 

5 
S: 

(0 
rC5 

ci 
«J 
to 
:i 
o 

.Si 
H 

(0 
43 
+̂  
TJ 
C 
«J 

o .£J 
H 
{J 
o 
H 

(0 

U CO 
T3 3 
C O 

* * ' ^ A ' ^ * * 
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jftddition of Decimal Fractions Information Sheet NOo 2 

OBJECTIVE: To learn hovy to add decimals . 

mFeB.K4ATIOM; 

Adding decimals is just like adding whole numbers except that you must 
keep all the decimal points directly under each other in a straight l ine. If 
you do not l ist each number properly you will arr ive at the wrong answer. 

n3 

ADD I 6.1 4- 362.007 -{- 23.12 -f ,86 

m 

If you cannot keep the numbers in 
their proper places , draw a line 
as a guide. 

Be sure to put the decimal point 
of your answer in the right place 
before you add. 

6, 
362, 
23, 

^ 

392, 

1 
007 
12 
86 

087 ANS. 

fe^^ y¥ 1 

SSI 

•̂ S 
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Subtraction of Decimal F rac t ions Infornaation Sheet No. 3 

fjj: OBJECTIVE: To l e a r n how to subtract dec ima l s . 

INFORMATION: 

Subtracting dec ima l s i s jus t l ike subtract ing whole n u m b e r s . BUT- be 
ce r t a in that the n u m b e r s a r e l i s ted with the decimal points d i rec t ly in l ine 
with each o ther , 

SUBTRACT: 12.56 - 8.29 = 

Lis t c o r r e c t l y . P lace decimal point 
of the answer in the p roper p lace 
before subtract ing, 4 .27 ANS. 

SUBTRACT: 18o6 - 12.43 = 
i 

• j L i s t c o r r e c t l y . Having only 1 
decimal place in the t^p number 

, \ you have nothing f rom v/hich to 
•̂  subtract the 3 , so you add a z e r o 
- to , the r ight of the . 6 making it 

. 6 0 . This does not change the jg / Q 
value of the dec imal ( i ^ = H. \ TO'/L-^ 

^ 100 lO' " ^^'^^ 
and now you can subt rac t to get 6 ,17 ANS. 
the c o r r e c t a n s w e r , 

SUBTRACT: 2 1 , 5 8 - 14.7 = 

L is t c o r r e c t l y . Having 2 decimal 21 .58 
p laces in the top number and only - 14.7 
one in the bottom number , subtract 6 . 88 ANS. 
a s though the re w e r e a z e r o after 
the 7. Watch the decimal point. 

i 

4 

rj 

a 

- 4 6 -
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Addition and Subtraction of Decimal Fractions Assignnnent Sheet No. 1 

Follow the directions on Information Sheets 1, 2, and 3 . List 
all numbers clearly, neatly and correct ly. Be sure the decimal 
point is in the right place. 

ADD: 

1. .97 4- 8.5 -{• 12.06 -̂  .469 

2. 9 -5- 6.15 -̂  11.869 •̂  . 7 

3. .6 4- 9.07 + 2 .4 -t 12.156 

4. 123.3 -f .775 -f 26 .9 + 1.23 -f 14.246 

5. 1.587 -F 201.6 -f- .075 -̂  2 .67 -}• 101.369 

6. .69 ^ 17,874 -h 1,828.25 -i- 13.3 -f 9.99 

7. 3.6 -J- 137.586 -f- 6.459 -F 32.2 -F 2,658.877 

8. 47 .4 -i- 6.579 + 1,825.6 -̂  39.85 -J- 4.327 

9. 152.3 -i- 7.355 -f 18. 7 -i- 3,429.86 -f 76.59 

10. ,08 + 6,763 + 125.68 -h 7.9 + 2.318 

SUBTRACT: 

11. 23.05 - 16.6 

12. 71.6 - 14.74 

13. 6.783 - 2.867 

14. 125.4 - 10.689 

15. 17.66 - 8.4 

16. 23.845 - 16.5 

17. 5.89 - 3.799 

18. 1,447.62 - 758.673 

19. 12.357 - 3.45 

20. 16.791 - 6.26 
- 4 7 -



wst Change the following f ract ions to dec ima l s : 

21 i 

^̂ - fo 
23. i 

24. 1 

29. I 

30. i 

31 1 
^^' 10 

32. 1 F 

33 . 6'ĝ  

34. 3 f 

35 . 1 ( ^ 

Change the following dec imals to f r ac t ions . Reduce to lowest t e r m s . 

25 . 

26 . 

27 . 

28 . 

9 
IG 
1 
3 
7 
8 
2 
3 

L ' I 

[̂  

E . ! 

Ev ( 

36. 

37. 

38. 

39. 

40. 

41 . 

42, 

43. 

-5 

.75 

.06 

.125 

.6 

.45 

.07 

.625 

44. 1.68 

45. ,4 

46. .65 

47. 2.75 

48. 13.05 

49. 6.98 

50. 10.15 

<-• 
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Multiplication of Decimal Fractions Information Sheet No. 4 

t 

i^ 

OBJECTIVE: To learn the right way to multiply decimals. 

INFORMATION: 

To multiply decimals, again you must be careful c l ist your numbers neatly 
and correct ly. You do not l i s t the decimals so that '^le decimal points line up. 
Instead you place the numbers of the multiplier unc^^r the multiplicand starting 
at the right and working to the left. 

2 . 895 X 3,2 is written: 2. 893 (znultiplicand) 
X 3.? (multiplier 

17.2 X .46 is written: 17.2 {multiplicand) 
X .4 6 (multiplier) 

You multiply just as for whole numbers, and .̂vhen you have the answer 
you must place the decimal point in the right place. The important 
point to learn in multiplication is to get the right number of decimal 
places in the answer, 

PROBLEM: 2.895 x 3.2 

To determine the number of 2. 895 (multiv>licand) 
decimal places in your answer, X 3.2 (multiplier) 
you add the number of decimal 5 7 90 
places in the naultiplicand (3) 86 85 
and the multiplier (1). 3 -I- 1 = 4. 9.2 640 ANS. 

t 
Starting at the right in your answer, count off 4 places toward 
the left. Put the decimal point in front of the 4th number. To 
nnake a rough check on your answer, multiply the whole numbers 
in the problenn and compare this with the answer. If the 2 resul ts 
a re reasonably close, you have th^ decimial point in the right place. 

*• 
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Multiplication of Decimal F r a c t i o n s Assignnment Sheet No, 2, 

3ae I 

i l l 

m 
m 

\m 
' 1^ ii 

Follow the ins t ruct ions on Information Sheet No. 4 . L is t your 
f igures neatly and c l e a r l y . Check each p rob lem for a c c u r a c y . 
Be sure you place the decimal points p rope r ly and so that they 
can be see?i eas i ly . 

MULTIPLY: 

1. 1.47 X 7 

2. 382 X .08 

3. 840 X .005 

4 . .006 X .07 

5. 1.56 X 7.2 

6, 7 .071 X 9 

7. 12.4 X 3 .5 

14. 24 .56 X 4 . 3 1 

15. 17 X $40.83 

16, 34 X $4 .85 

17. , 4 1 X 51.2 

18. 16 X $ .79 

19. . 008 X 9 .48 

20 . .512 X .305 

i^te 
8. 65 .1 X 2 . 7 

9. 3.08 X .45 

10. 1.63 X 4 . 3 

2 1 . $ 3 . 7 8 X 17.5 

22. . 9 X 3.33 

2 3 , 17.25 X $14.40 = 

11 . . 6 x 5 

12. . 04 X . 7 

24e 2 3 8 . 3 X .12 

2 5 . 1.98 X 2 0 . 5 

J-. , 

13. 875 X .016 

- 5 0 -
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Division of Decimal Fractions Information Sheet No. 5 

OBJECTIVE: To learn the proper way to divide decimals, 

INFORMATION: 

In dividing decimals, it is most important to place the decimal point in 
the right place. 

There a r e different kinds of division problems involving decimals, a s 
you will see. But in all kinds, the most important point is the placing of 
the decimal point. 

C
(Decimal point) 

\ /hen you divide a decimal by a 
whole number, you place the 
decimal point in the answer directly 
above the decimal point in the 
dividend. 

To check your answer you multiply 
your answer by the divisor. This 
should be the same as the dividend. 

2.75 Answer 
(Divisor) 6/16.5 Dividend 

2.75 
X 6 
16.50 

(Answer) 
(Divisor) 
(Dividend) 

PROBLEM: 16.5 4- 4 . 4 = 

(A decimal divided by a decimal). 
Move the decimal point to the right 
one place in both the dividend and 
the divisor. Your dividend.v/ill 
then be 165. The decimal point in 
your answer will be directly above 
the decimal point which you moved 
behind the 5. Since 44 will not 
divide evenly into l65, you add 0*s 
to the right of the decimal point in 
the dividend to get your answer. 

Check your answer: 

p Decimal point) 

3175 (Answer) 
(Divisor) 4o4. / l6©5.00 (Dividend) 

ml 
3 3 0 
3 0 Su 

22 0 
22 0 

(Answer) 
(Divisor) 

3.75 
: 4 .4 

150 0 
150 0 
16,5 0 0 (Dividend) 

t 
- 5 1 -
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PROBLEM: 2 .6 -̂  . 0 8 = 

The divisor h a s 2 decimal p l aces 
and the dividend only 1. Before 
you can move the decimal point you 
mus t place a z e r o after the s ix . 
Then move the decimal pomt 2 
p laces to the r ight in botii the divisor 
and the dividend. In o r d e r to c o m ­
plete the division, you v/ill find it 
n e c e s s a r y t o add a z e r o to the r igh t 
of the dec imal point in the dividend. 
The dec imal point in the answer i s 
d i rec t ly above the new posi t ion of 
the decimal point in the dividend. 

Divisor o 0 8 . / 2 o 6 
2 

p. (Decimal point) 

32Y5 (Answer) 
0 (Dividend) t 

20 
ii, 

40 
40 

Check your a n s w e r . 

PROBLEM: .855 ^ . 0 5 = 

Before you divide^ you mus t move 
the dec imal point in both divisor and 
dividend 2 p laces to the r igh t . Th i s 
changes .855 to 8 5 . 5 , and , 0 5 to 5 . 
The dec imal pomt in the answer i s 
d i rec t ly above the new posit ion of the 
decimal point in the dividend. 

Check your a n s w e r . 

3 2 . 5 (Answer) 
X . 0 8 (Divisor) 
2.6 00 (Dividend) 

t 
1 ni 

(Decimal point) 

(Answer) 
Divisor o 0 5 . / o 8 5 . 5 (Dividend) 

#1 
35 i 

17.1 
X . 0 5 

.85 5 

5 
Ĵ  

(Answer) 
(Divisor) 
(Dividend) 

:^;' 

In a l l the sample p r o b l e m ^ you will note that the s a m e gene ra l p rocedu re 
was followed. F i r s t the divisor was changed to a whole n m n b e r . Then the 
decimal point in the dividend was moved to the r ight a s many p l aces a s it 
was n e c e s s a r y to move the dec imal point In the d iv i so r . So long a s you 
move both dec imal points the same number of p l a c e s to the r i g h t , you do 
not change the value of the division p rob lem, and your a n s w e r should b e 
c o r r e c t . 

-52-
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Division of Decimal Fractions Assignment Sheet No. 3 

Follow the directions on Information Sheet No. ?, Be sure the 
decinnal point is in the right place. Ca r ry out your answer to 
3 d'jcimal places where necessary . Remember to check your 
answers . 

DIVIDE: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

.72 ^ 

2.55 -f 

16.75 

.9984 

60 .8 

1.026 

18.9'^ 

888 

150 

240 

•r 

• r 

•f 

•f 

• 
T 

T 

•r 

v 

. 6 

3 

. 5 

3.84 

.008 

.19 

1.5 

.048 

5.5 

6.75 

— 

=: 

= 

=: 

=; 

= 

:r 

= 

= 

=: 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

48 

63 

58 

75. 

18. 

27 

32 

29 

15. 

2 1 . 

5 -i 

5 -

6 • 

5 -

- 2 .5 

- 4 .25 

- ^ 8 

- 6 

- 2 .25 

r 1.5 

r 3.8 

r 2 .3 

r 1.4 

T 2 . 2 5 

- 5 3 -



P e r Cent Information Sheet No, 6 

OBJECTIVE: To l ea rn the meaning of pe r cent and how to change per 
cen\:s to common f rac t ions and to dec ima l s . 

INFORMATION: 

P e r cen ts a r e f rac t ions which a r e e3q)ressed in a different way f rom 
common f rac t ions and decimal f rac t ions , A p e r cent i s a fract ion with a 
denominator of 100, Instead of wri t ing the complete fract ion, only the 
numera to r i s wr i t ten , with the % sign. 

P e r Cent 

25% 

5% 

3 | % 

17.5% 

100% 

150% 

= 

= 

zz 

— 

=: 

=: 

Comimon Frac t ion 

25 1 
100 = 4 

5 1 
100 *" 20 

3 .5 35 7 
100 1000 200 

17.5 175 7 
100 " 1000 " 40 

100 
100 "" ^ 

150 50 1 
100 ~ 100 ~ 2 

Decimal F rac t ion 

, 25 

1 

1 

.05 

.035 

,175 

.00 

. 5 

To change pe r cent to a f ract ion, you wr i te it a s the numera to r of a f ract ion 
having a denominator of 100. 25% = ^^ = i . 

100 4 • 

To change per cent to a decimal, mitiltiply the per cent by , 0 1 , 
25% = 25 X .01 = .25 

T/hen changing from per cent to a decimal or a fraction, you must drop the 
per cent sign. Here is what happens if you fail to drop the per cent sign after 
the change. 

25% = 

.25% = 

25% X .01 
.25 25 

= .25 

400 100 10,000 

You started with 25% = foo = 4 • There is a big difference bet>veen 4 and ^ ^ . 
But, if you forget to drop the per cent sign, your answer will be only a 
hundredths of what it should be ! So, be sure you do your work accurately, 
and don't forget to drop the per cent sign when changing a per cent to a fraction 
or a decimal. 
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P e r OerA. Assignr/ient Shf^'St No. 4 

Solve the p rob l ems below by f-allowing the Ins t ruct ions on 
Informa,tion Sheet No7 6, 

W. 1 

1? 

Is iS 

m 

Change the follov/ing pe r cents to common f rac t ions . Reduce 
to lowest terrnse 

i e 

2. 
3, 
4 , 

6% 
lOfo 
2b'7o 
30% 

5. 
C o 

7. 
8, 

40% 
75% 
60% 

3 % o 
.V 

9. 
lO. 
11 . 
12, 

7-K 
12.5% 
125% 
250% 

Change the foHowing pe r cen ts to dec imal f rac t ions : 

13. 
14. 
15. 
16. 

5% 
15% 
12|% 
65% 

i 7e 
18. 
19. 
20. 

17. 5% 
3i% 
7^% 
4% 

2 1 . 

23 . 
24 . 

3 
6?2% 

• 78% 
100% 
175% 

25 . 

Change the following dec ima l s to pe r c en t s : 

26 . 
27. 
2 8 . 
29 . 
30. 

. 25 

.50 
. 9 

. 85 
1.25 

3 1 . 
32. 
33 . 
34. 
35. 

.06 

.045 
2 . 5 
. 9 9 
.375 

Change the following f rac t ions to pe r -:ents; 

1 
36. 

37. 

38. 

39. 

10 

3 
5' 

1 
2 

1 
4 

40. 8 

4 1 , 

42 . 

4 3 . 

44, 

45. 

10 

1 
—•a 

6 

2 
3 

i 
5 

1 
20 

1% 

%'^t 
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wm Multiplication and Division of P e r Cent; Assigrimsnt S'h^-et No, 5 

w 

m 
5 ^ 

« 

•^M. 

5-==3d^ 

T h e r e will be a g rea t many occasioji.? v^ian you wUl have to use 
p e r c e n t s , Leain ing to work with per cex'ts qtiickiy and accura te ly 
will ^ lake your \€xi e a s i e r , Follov/ the ins t ruc t ions on 
infor-Tiation Sheets 's' and 8* 

6. 4 |% of 5,000 
?. 7 .5%ojr4,2?0 

3. 5|fo of 1,Z68 

9. 10% of 15,789 

10. 120% of 19,675 

A 3 

2. 

3 . 

4 . 

5% of 2?5 
15fc of 718 

25% of 15,894 = 

1 % of •'^^^^ = 

5, 6% of 15,275 = 

11, 6% of what number j.s 68? 

12, 10% of what nunnber is 2^?? 

13, 12-|fo of what number i s 16% 

14, 20% of what number i s 49? 

15, 77 i s 40% of what n u m b e r ? 

16, 12-6 i s 8% of what n u m b e r ? 

17, A man bor rowed $2400, signing a p r o m i s s o r y note to repay the 
mioney in a yea r a t 6% i n t e r e s t . How much i n t e r e s t did he have 
to pay ? 

18, A cont rac tor bought a t ruck l i s t ed a t $3275, and was allowed a 
7% discount f rom t?ie l i s t p r i c e . How much did he pay for the 
t ruck? 

19, A con t rac to r s tated tha.t 20% of h i s working capi ta l was invested 
in a ce r t a in building p ro jec t . If $13,500 was invested in it , wliat 
v/as the man*s cap i ta l? 

20,. A, sa l e sman rece ived a weekly s a l a ry of $85 and a commiss ion of 
2% on all his sales* His sa les on Monda,y amounted to $5i0»50, 
on Tuesday, $?40„ 15^ on Vi/ednesday, $315.80, on Thursday 
$418*00, and on Saturday, $1024,30, V/hat w e r e h i s total ea rn ings 
for the week? 

^ 

;i 
- 5 6 -
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«c; PvSviev/ of Decimals and P e r Cents Ass ignment Sheet No, 6 

ADD: 

ft: 
m 

• - % V' 

1 . 2.70 -f ,063 -f- 79 4- S. 1 -f , 8 

2» 125,06 ^ 12 -̂ .12 ^ 1.2 -f I U 2 

3. 7% 4- 12% -f 5|fo -̂  40% -f l lGfc 

SUBTRACT: 

4. 275.26 188,674 

5. 5.73S2 - 2 .687 

6* 23% 84% 

fc*»= 

^ ^ . 

^y , 

'•-•J, f 1̂ . 

MULTIPLY: 

7. 6,528 X 4. 

8. 510.8 X 6,72 

9. 16^0 of 7125 

iO- 2 .7 X 61.82 = 

DIVIDE: 

16. 8,7 -r , 0 3 =: 

17. , 9 8 -̂  4 

18. 326,4 4- ,025 

CHAvTC-Z i ' u DECIMAL FRACTIONS? 

11= 6 |% of 428 

12, 17t X $4,50 

13, 12Gfo of 345 

14, 218 X ,006 

15, 3|% of. $489.00 

19, 28 i s 15% of what niimber 

20« ?!% V 3 

2L 8946 -i- 2 ,4 

1 

25. S'l̂ o 

'̂ 5?> 



<^L 

^M 

« 

' » 

! I 

CHANGE TO COMMON FRACTIONS: 

26 . 5% 

27. 74% 
2 8 . 12|% 

CHANGE TO DECIMALS: 

31 I 
^^- 10 

33 ^ 

29. 75% 

30. 140% 

^ -̂ 2I) 

35. 
100 

CHANGE TO FRACTIONS AND REDUCE TO LO'v.'EST TERMS: 

36. . 2 5 

37 . . 3 5 

38 . . 2 

CHANGE TO P E R CENTS: 

4 1 . . 5 

42 . ,333 

43. , r 

-{5 

39. .125 

40. .99 

44. 1.5 

45 . 6 . 

•aw CHANGE TO P E R CENTS: 

46 . 

48. 

10 

7̂. f 

20 

49, 

50. 

3_ 
50 

24 

T e s t #5 cornes next . 

« 
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Multiplication by V^r Cents Information Sheet No, 7 

OBJECTIVE: To learn how to multiply by per cents . 

INFORMATION: 

To multiply by a per cent, f i rs t you must change the per cent to a decimal 
or common fraction, then multiply. 

PROBLEM: 25% of 160 = 

A. Change to a fraction: ^̂"=1 -\ 

B , Change i& s decimal: 

^ X 160 = 40 ANS. 

25% = .25 

.25 X 160 = 40.00 ANS, 

decimal point 

in solving the problems you will sncoxinter in your work, you will find 
that sometimes iX i s easier to convert the per cent to a fracdon, and some­
t imes to a deciznal. "Iwa will nai'jr^lly €c whichever is simpler* But it is 
important to know and pr3.c*:l,^s b&ih ^^ays* 
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Division by Pe r Cents Information Sheet No, 8 

OBJECTIVE: To learn when and how to divide by per cents , 

INFORMATION: 

To find a number when you know the per cent of the number, you must 
divide by the per cent. Proceed a s in the problem below. 

PROBLEM: 35% of a number i s ?« Find the number. 

35% X ? = 7 

Change the per cent to a decimal 
fraction* 

35% = ,35 .35 X ? = 7 

Use the decimal fraction (,35) a s 
the divisor. Use the numiber (7) 
as the dividend. Then divide. 

20. ANS, 
©35/7G00. 

7 0 
00 

"""--r 

if-

f^S, 

Check the answer, 20 
X .35 

100 
60 
7.00 

i 
decimal point 

In some cases it i s easier to corver t the per cent to a common fraction 
rather than to a decimal before dividing. 

25% of a number is 110. What i s the number? 

25 1 

PROBLEM: 

Changing to a comnnon fraction. 

Divide 110 by 4: 

Check die answer. 

25% = 

1 

100 - 4 

4 X ? = 110 
1 110 4 440 

110 ^ 1 = - f - x j = - J - = 440 ANS, 

110 

440 X 4 = ~ j — K J = 110 
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UNIT III - SQUARE MEASURE 

Areas of Perimeteys of Squa.res, 
AectahgleSj Triangles, Circ les Information Sheet No, 1 

J B J E C T R ^ ' E ; TO learn how to find the area of the different shaped surfaces 
miost often used in construction. 

Think! Y/hat you can do with your brain you do not have to do 
with your back* 

iN'FDB3^,Tirn: 

5; >ape „ne; sure Is the method of finding out how much space the surface of 
^ T ob^ 31 >A building covers* This is done by figuring out how many squares 
: £ Cr ts .. «£ii5 a re aesded to cover the surface. The size of the surface i s 
czMed s ^ 1*63. The unit of nieasure used most often is 1 foot. 

ivi?fa. ^ ? na^^ Mi?-enc shapes. Squares, rectangles, t r iangles, and 

>ur&€ei hsA ê nc dacJi u>3: !:hickness. They have only 2 dimensions, length 
and widtii (©:• .*'«ight), 

Square: ^̂  square is a 4-sided figure whose sides are all the same length 
and a re at right angles to each other. The sides of a square a re known as the 
length and width (or height) 

- 6 1 -
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mm 

To find the a r e a of a s q u a r e , mult iply 
the length by the width (or height) . 
F ig . 1: 

Length 2' 
Height 2' 

2' X 2' = 4 sq. ft. a r e a of F ig . 1 

Rectangle: 
A rectarjgle is a 4 - s ided f igure in 
which the s ides opposite each 
other a r e the s ame s ize . The 
s ides a r e at r ight angles to each 
o ther . 

To find the a r e a of a rec tang le , 
niultiply the length by the v/idth 
(or height) . 
F ig , 2: 

Length 3 ' 
Height 2' 

2' X 3* = 6 sq. ft. a r e a of F ig . ? 

< • 2J 

LEhX^TH 

FIG. I 
SQUARE 

M < ^ " 

A 

X 

\ 

Z'-HT: 

\ ^ 3' 

B.EGTAIIG:L.E 

•H 

SO 
\ 

. 

1 

I I * 

( 

X 

2.' 

il 

(m 



m 
!-SsK 

I 
! 

i i 

Triangle: Triangles are 3-sided figures. 

The bottom of the triangle is called the base. 

The sides of the triangle are sometimes called legs. 

The distance from the base to where the other legs or sides meet is 
called the height or altitude. 

The triangles which you will use in estimating will be right triangles. 
Right triangles are those triangles which have one angle which is 90°. 

! 

It i' 

n 

f4yPOT£MlJiB 

3B 

In Fig. 3A and Fig. 3B, you see that the triangles cover one half the area 
of the square and rectangle in which they have been drawn. The base of each 
triangle is the same size as the length of one side of botii the rectangle and 
the square. The height of each triangle is the sazne as fhe length of the 
other side of the rectangle and square. Since the dimensions of the base and 
altitude (or height) of the triangles are the same as those of the square and 
rectangle, and since the triangles cover one half the area of the square and 
rectangle, to find the area of a triangle you multiply the base x height and 
divide the total by 2. 

1 
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I n e standard formula is 

^ I 

Area = ^ x Base x Height. Using the dimensions in Fig. 3B, 

2 X Base x Height 

1 2^ 2^ 
•;3- X Y ^ T = 2 sq. ft. a rea of Fig. 3B 

In problems involving right tr iangles, many t imes you will have only E di­
mensions given. To find the third dimension you will use the " 3 - 4 - 5 " *nethod. 

In all right tr iangles, the square of the hypotenuse (the side opposite the 
right angle) is equal to the sum of the squares of the other 2 s ides. 

4' 
In F i g . 3C, the 2 sides are 3* and 
long. 

3 squared = 3 x 3 = 9 
4 squared = 4 x 4 = 16 
The sum of the squares of 3 and 4 = 25 
5 squared = 5 x 5 =25 

V/hen you multiply the 3-4-5 formula 
to increase the size of the s ides , the 
resul ts will be in the same proportion 
no mat ter what figure you use to 
multiply the sides by. Just be sure 
that you use the same multiplier for 
each side. 

Lret us increase a 3-4»5 right 
triangle so that each side will be 4 
t imes this size. 

3 X 4 = 12 12 squared = 12 x 12 = 1 4 4 
4 X 4 = 16 16 squared = 16 x 16 = 256 
the sum of the squares of 12 and 16= 400 
5 X 4 = 20 20 squared = 20 x 20 = 400 

"X" 

FIG. 3C 

-64-



_^-fe2. _ ^ . _ _ , ^ ^ 

^ 

I! ! 

A Circle (Fig. 4) is a figure whose 
outside edge is the same distance from 
the center throughout its length. The 
outside edge of circle is a curve or 
arc . The entire curved edge of a 
circle is the circumference. The d is ­
tance through the center of a circle is 
the diameter. The radius of a circle 
is thvi distance from the center of the 
circle to the circumference. The 
radius is ^ the diameter. 

To find the area of a circle, you 
must know the length of the radius, 
diamieter, or circiimference of the 
circle. 

Kl ^ 

FIG. 4 - CIRCLE 

1 

If you were to measure the circumference of any circle and compare its 
length with the length of the diameter, you would find that the circumference 
is always a little over three times the length of the diameter. Mathematicians 
have calculated that the figure is actually 3. 1416 and have given this the name 
pi (the Greek letter £, written TT). In working with circles it is generally 
necessary to use -n, which for rough work is sometimes approximated as 
3. 14 or even 3-s-, 

To find the radius of a c i rc le , you divide the diameter by 2. In Fig. 4, 
radius = 4' 4- 2 = 2' (radius of Fig. 4). 

To find the circumference, you multiply the diameter by TT, that is 

circumference = 3. 1416 x diameter 

In Fig. 4, circumiference = 3.1416 x 4* = 12. 566 ft. (circumference of Fig. 4) 

To find the diajneter of a circle when you know the circximference, you 
divide the circumference by TT 

diameter = circumference T 3. 1416 

In Fig. 4, diameter = 12.5664 T 3.1416 = 4' (diameter of Fig, 4) 
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To find the area of a c i rc le , you multij-ly •.' by the square of the radius 
(that is , IT X radius X radius). This i s written radius ^ , 

area = 3,1416 x radius 

In Fig. 4, a rea = 3,1416 x 2» x 2' = 12,5664 sq» ft. (area of Fig. 4), 
This happens by coincidence to be the same numerical value a s the circum­
ference, but note that the area is always in square measurec 

'i 3 

*3 
Â 

J 3 

ffl 

B 

P 

^ 4 
f r ' 
jK ' 

To summarize the above facts about a c i rc le , we can let c stand for the 
circumference, d for the diameter, r for the radius, and A for the a r ea . 

Then; r 

c 

d 

A 

— 

=: 

= 

— 

d 
2* or d = 2 X r 

T T x d o r C = 1 T X 

C_ 

2 
TT X r ** 

\?^ 

•i^m,: 'I 

The per imeter is the distance around the outside edge of a surface or 
figure. (V/e have seen that the per imeter of a circle has a special name, 
circumference), 

^ ° ^ ^ rectangle, the perimeter equals the sum of all four sides. But 
since the opposite sides a re equal, 

•perimeter = 2 x length + 2 x width 

1 ^ i In a square, all four sides a r e equal, so that 

per imeter = 4 x length of a side 
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Area and Perinmeter Assignnnent Sheet No. 1 

'i-mm( 

Follow the instructions on Information Sheet No. J to solve the 
problenris in this assignment. If you study the instructions 
carefully you will have no trouble solving the problems quickly 
and accurately. Remember: Area is expressed in sq. ft. 

1. Find the area of a 17' square. 

2. Find the area of a rectangle 27' long and 19' wide. 

3. Find the area of a rectangle 43 ' long and 29' high. 

4. Find the perinneter of a rectangle 36' long and 27' wide. 

5. Find the parinieter of a 28' square. 

6. Find the area of a triangle v^'hose base is 28' and whose height is 17', 

7. Find the area of a c i rc le whose radius is 12', 

8. Find the circumference of a c i rcle whose diameter is 12'. 

i^P 
imm 

m 
m 

m-
m 
i^K' 
iBi • 
i^E 

I K 

18. 

19. 

20. 

21. 

9. Find the area of a c i rcle whose diameter is 14», 

10. Find the area of a triangle whose base is 18» and whose altitude is 14', 

11. Find the per imeter of a right triangle whose base is 12* and height 16', 
Use 3-4-5 method. 

12. Find the area of a rectangle 27' 3" long and 14' 6" wide. 

13. Find the area of a circle whose diameter is 17*. 

14. Find the circumference of a c i rcle whose radius is 19' 8", 

15. Find the area of a triangle whose base is 13' and whose height is 13 ' . 

16. Find the area of a 15' 4" square, 

17. Find the radius of a c i rc le whose circumference is 59.6904 feet. 

Find the area of a circle whose circumference is 84.8232 feet. 

Find the per imeter of a triangle whose base is 24' and height is 32' , 
Use 3-4-5 method. 

Find the area of a triangle whose base is 19' 6" and whose height is 12'. 

How many courses of orick a re needed to build a wall 10' 1" high? 
The brick a re to be laid 4 courses in 11" . 
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I^uare Measure Assignment Sheet No. 2 

In this assignment you will find the 
a r eas of i rregularly shaped surfaces. 

To find the a r eas of Fig. A and Fig, 
B, first find the a reas of each section 
^nd then add themv For convenience, 
we shall combine the capital le t te rs to 
indicate a portion of the figure. For 
example, AB will mean A 4- B, BCD 
(in Fig. D) will mean B -J- C + D, etc, 

FIG. A 

1. What is the length of dimension "X"? 
2. V/hat is the length of dimension »'Y"? 
3 . V/hat i s the per imeter of Fig. A? 
4. V/hat is the area of A? 
5. What is the a rea of C ? 
6. V/hat i s the area ofB ? 
7. What is the a rea of AB ? 
8. V/hat is the area of BC ? 
9. V/hat is the area of ABC ? 

FIG. B 

10. How long is dimension "Z"? 
11. How long is dimension "Y"? 
12. V/hat is the per imeter of Fig, B? 
13. V/hat is the area of A? 
14. V/hat is the area of C ? 
15. V/hat is the area of AB? 
16. V/hat is the area of AC ? 
17. 'v/hat is the a rea of ABC ? 
18. V/hat is the area of a triangle whose 

base is 17* and whose height is 13*? 
19. What is the a rea of a c i rc le whose 

circumference is 53,4072*? 
20. What is the area of a 19* square? 
21 . How many courses of block a r e needed 

to build a wall l6« 6" high? Each 
block course is laid in 8 j " . 

-̂  24' d 

27 

h~"^ 

Y 

^ 

56' 

6 

^ ^ • ^ 

FIG. B 
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Square Measure Ass ignment Sheet No. 3 

In working with F i e . C, note that 
A + C = a c i r c l e . B is a r ec tang le . To find the 
p e r i m e t e r , add the circuiri-ierence of AC and 
the 2 s ides of B . 

1. 
2, 
3, 
4. 
5, 
6, 

FIG. C 

How long i s the rad ius of A and C ? 
Find the a r e a of AC. 
Find the a r e a of B , 
Find the a r e a of F i g . 0 . 
How long i s dinnension D? 
Find the p e r i m e t e r of F i g . C . 

FIG. C 

7, 
8, 
9. 

10, 
11, 
12. 
13, 

FIG. D 

Ho''. long Is d imens ion"X"? 
Find the a r e a of AB. 
How long i s dimension "Y"? 
Find the a r e a of BCD. 
Find the a r e a of F ig . D. 
Find the perimieter of F ig , D, 
Add; 

1(1 C t l 111 

345' 75 + i25» I + 62" + 8» 
9' nr ^^i 

' I t 
•i-

14. 
15, 

16, 

1̂6 
Multiply: 
Divides 

47» 8" 

36' I t 

X 39'" 9" = 

^4 = 
4 It t akes 6"I 

T 
X 

T 

2/ 

T 

1 

f4' H 
-/i I e 

c 

\ o 

67' 

1̂ —23'- y ~-^ 

b r i c k to cover 1 sq, ft, of 
wal l . How miany b r i c k a r e needed 
to cover a wail 288' long and 8» 8" 
high? 

17. A bui lder e rec ted a foundation for j ^ J jf. 
$17,500.00. His labor cos t v/as 
$6,928,65; he bought 23 cu, yds . of 
concre te @ $13 . 96 pe r ya rd , 37,510 
b r i c k @ $42.75 pe r 1,000, 1750 
blocks @ 29^ p e r block, 294 bags of 
m o r t a r cement @ $ 1 , 17 per bag , and FIG. D 
29 cu .yds , of sand @ $3 , 95 per ya rd ; h i s overhead was $2,826. 50, 
How miuch did he m a k e ? 

18, How many c o u r s e s of b r i ck a r e needed to build a wall 7' high? Br i ck 
a r e to be la id 4 c o u r s e s in 10^", 
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Walls and Ceilings Information Sheet No, 2 

OBJECTIVE: 

INFORMATION: 

To learn how to find the area of the walls and ceiling of 
a room.. 

1 

l? 1 

it ' 

It is necessary to know how to find the area of the walls and ceiling of a 
room, so that you can estimate the amount of plaster needed for the room. 
The area of a room is always given in square yards . 

Square or rectangular rooms have 4 walls and a ceiling. You find the 
area of the walls just a s you do for a square or rectangle. After you find 
the number of square feet in the room, you deduct the size of the openings 
(doors, windows, archv/ays and all other par t s of the wall which are not 
plastered). After you deduct the openings, you divide the remainder by 9 
(1 sq. yd, = 9 sq. ft.) to get the number of square ya rds . 

Think! Anyone can develop a strong back, even a m\Ue, 
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If the numbers 1 and 3 are centered on the appropriate walls, and put 
into perspective, the diagram will be c learer . Also the words ceiling 
and floor. 

m 

!• 

I 

WALL i 
^ 

3 

•ASFE" 
BCG-P 
D C G H 

4 AC)H£ 
ceiLf/oo A B C D 

FIG. 5 

Fig. 5 is a drawing of a room showing the walls and ceiling. In Fig, 6 
we will take the walls and ceiling of a room apart and lay them out flat. 
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PROBLEM: How many sq, yds, in the walls and ceiling of a room 20' long, 
12* wide, and 9* hi^h (dimensions of Fig, 6), 

Fig, 6 shows that when you "flatten out" a roonn you will have 2 rectangular 
a r e a s . One is the ceiling and the other is made up of the 4 walls . 

F i r s t find the area of the ceiling by multiplying the length (20') by the width 
(12*). 

12' A 20' = 240 sq. ft, area of ceiling 

All 4 walls a re the same height, so instead of finding the a rea of each wall 
separately, add the lengths of the walls, (Wall 1 = 12'; wall 2 = 20' ; wall 
3 = 12'; wall 4 = 20 ' . ) 

12* + 20' + 12' 4- 20' = 64', length of walls (perimeter of the room), 

length (64*) x height (9') = a rea of walls , 

64' X 9' = 576 sq, ft. area of walls. 

Add area of ceiling + 240 sq, ft, area of ceiling. 
816 sq. f t . , total area of the room. 

Remember you must deduct the size of the openings. 

Openings: door: 3* x 7' = 21 sq, ft, 
window: 3* x 4' = 12 sq, ft, 

door and windows 33 sq. f t , , total openings. 

Subtract the total a rea of the openings from the total area of the room. 

816 sq. f t , , total a rea of room, 
- 33 sq, f t , , total area of openings, 

783 sq, ft, of walls to be plastered. 

Plaster is always estimated in sq, yds , , so divide the number of sq, ft, to be 
plastered by 9 (the number of sq, ft. in 1 sq, ydc) 

9/783 sq. ft. 
87 sq. yards in the walls and ceiling, ANS, 

The above is not nearly so involved as it appears at f i rst . Here is what we did: 

Area of ceiling: 
Area of walls: 
Total area of room: 
Deduct openings 

12' x 20' = 240 sq. ft. 
64' X 9* =: 576 sq, ft, 

816 sq, ft. total 
- 33 so, ft, openings 
9/783 sq, ft. to be plastered 

87 sq. yds, ANS. 
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Wall G and C eiling s Assignment Sheet No, 4 

Solve the problems in this assignment by following the instructions 
in Information Sheet No, 2 . Think a little; it doesn't hurt. 

Find the number of sq, yds. in the walls and ceilings of the rooms 
listed below; 

Length 

1. 15» 

2. 29' 

3. 34« 

4, 22* 6" 

5. 17' 

6. 21 ' 

V/idth 

12' 

16' 

19' 

16' 

12» 6" 

16' 4" 

Height 

8' 

8» 6" 

10' 6" 

8« 6" 

9' 

Windows 

2— 3̂  x 5 ' 

4— 2 '6" x 4 ' 6" 

7— 3' x 5 ' 

2— 3' x 6 ' 8" 5— 3' x 4 ' 

1— 3' X T 3— 2 '8" x4« 

3— 2' 8" X 6« 8" 4— 2'8" x 4' 6" 

Doors 

1-- 3' x 7 ' 

1— 3' x 6 ' 8" 

2 — 3» X 7« 

7. 

8, 

9. 

10. 

11. 

li 

12. 

13. 

14. 

Find the area of a c i rcle whose dianneter is 2 3 ' . 

Find the area of a triangle whose base is 17' and whose height is 14'. 

Seven bricklayers worked 6 days, 7 hours per day and laid 32,046 brick. 
How many brick did each man average per hour ? 

Twelve bricklayers worked 14 days each, 7 hours per day and earned a 
total of $4,410.00. How much did each man earn per day? 

A builder put up a foundation for $19,800.00. His labor cost was 
$6,127,65, he bought 35 cu, yds . of concrete @ $13.85 per yard, 
39,000 brick @ $67.75 per 1,000, 2,600 blocks @ 27^ each, 358 bags 
of mor tar cement @ $1 , l6 per bag^ 40 cu. yds. of sand @ $3.75 per yard; 
door bucks and windov/ f rames cost $467, 50; overhead cost was 
$2,369.75, How m.uch profit did the builder make? 

How much would a 24' long I-beam, weighing Zl\ lbs .per lineal ft. 
cost, if each pound cos ts 19f^? 

1" 
How many courses of block a re needed to build a wall 22' 43" high? 
The block courses a r e laid in 8^ , 

How nnany brick a re needed for the first course of a foundation, 38' 6" 
long and 29' 6" wide? A brick with the c ross joint measures 8 j " . 

m 
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Walls and Cei l ings Ass ignment Sheet No, 5 

Find the number of square y a r d s in the wal l s and ce i l ings of r ooms 
with the following d imens ions : 

Opening s 
Length Width Height Doors Windows 

24« 6" 18« 2— 3» x6» 8" 6— 2 ' 6 " x 4 ' 

2 . 

3 . 

4 . 

5. 

6 . 

7. 

34' 

26 ' 

45 ' 

15' 6" 

37' 

5 1 ' 

2 1 ' 

19* 

2 1 ' 

12' 

22' 

26' 

12' 6" 

11' 

13* 6 t i 

9' 

11' 6 ! l 

14» 

3— 2'8" x7' 8-- 3' x5' 6" 

2— 2 ' 8 " x 6 ' 8 " 5 - - 2 8" x 4 ' 6" 

3— 2! 8" x 7 ' 6 - - 2 ' 8" x 6' 

1— 3' x 6 ' 8" 3— 3 ' X 5' 

2— 6' X 8' 9- - 2' 8" x 7 

6— 2 » 8 " x 6 ' 8 " 12— 2' 8" x 7' 6 H 

8. Seventeen men worked 14 days , 7 h o u r s pe r day and la id 148,274 br icks 
How many b r i c k did each man ave rage per day? 

9. It takes 720 la th to cover 40 sq. y d s . of wall • How many la th a r e needed 
to cover 627 sq. yds . of v/all? 

10, A builder put up the wal ls of a building for $18,600.00, His labor cos t 
was $7,425,50, He bought 31 cu, y d s . of concre te © $15.75 pe r yard , 
32,000 b r i ck @ $68.25 pe r 1,000, 8,000 blocks Q 24^ p e r block, 415 bags 
of m o r t a r cement @ $1.17 per bag , and 53 cu . y d s . of sand @ $5.25 pe r 
yard; windows and door bucks cos t $529.89, l in te ls cos t $188, 70, and his 
overhead was $1 ,998 ,49 . How much profi t did the bui lder m a k e ? 

3>» 
11, A bui lder bought 136 ft. of 4 " x 4 " x 3 angle i ron l i n t e l s . The angle i ron 

weighed 7-| l b s , per l ineal foot, and cos t 18-1^ pe r l b . How much did the 
l in te ls c o s t ? 

2 3 " 
12, It t akes 63" b r i c k la id with a ^ joint to face 1 sq* ft^ of wal l . How many 

b r i ck a r e needed to face a wall 249' long and 8' 4̂ * high? 

13, How many porce la in glazed t i le will i t take to face a wall 33 ' 6" long and 
8' high? J b r c e l a i n glazed t i le cover 5-|*' x 8" mciuding the m o r t a r jo in ts 

14, How many 16" long c inder b locks a r e needed to build a wall 38 ' long and 
12* high? A 16" block c o v e r s | - sq. ft. of wall , includi ig the m o r t a r jointSv 
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Walls and Cei l ings Ass ignment Sheet No, 6 

How many square y a r d s a r e in the wal l s and ceil ings of r o o m s 
having the following d imensions? 

1. Length Width Height 
Opening s 

Door s W indow F. 

5-a 
it: 
' a 

-^Bf 

1. 21 ' 

2. 47' 

3. 32» 6 

4, 25' 

t t 

9. 17' 

16' 

33' 

24» 

17' 

11* 6" 

it 10* 6 

8» 6" 

13« 8" 

2— 3« 7' 

3— 2' 8" X 7' 

2— 6»6" X 8« 

2— 3̂  x 6 ' 8" 

5. 

6 . 

7 . 

8. 

52» 

19' 

49 ' 6" 

22 ' 

27 ' 6" 

17' 

28» 

17» 6" 

12' 

9' 

13» 

8' 

6" 

6" 

3— 7' X 8' 

2>.- 3» X 7» 

4— 6' X 8' 

2— 3 ' x 6 ' 

2— 2 ' 6 " x 7' 

3— 2» 8"x 5' 

10— 3 ' X 5' 5 " 

9— 2' 8 " x 6 ' 

4— 3» X 4 ' 6 I I 

16— 3» X 6' 6*' 

3— 2» 8" X 5' 

16— 2' 6 " x 7 ' 

6— 2» 8'- x5« 

3— 2«6" x 4 ' 

« ^̂  ; 

^a! 
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10, Find the a r e a of BCD, 

11 , Find the a r e a of F . 

12, Find the a r e a of F E D . 

13, Find the a r e a of F ig , E , 

14, Find the p e r i m e t e r of F ig , E . 

|^/a-^'4j-<— Z(o* >j 

Next c o m e s Tes t #6 , 

T 

7/' 

tm M M M L W 

X --H 
^6.'-^'^ - > 

FIG. E 
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Areas of Solid Geometric Figures Information Sheet No. 3 

OBJECTIVE: To learn to find the surface area of a cube, rectangular 
pr ism, triangular pr ism, and cylinder. 

INFORMATION: 

1. To find the area of a cube: 

A cube has 6 sides, all of which are equal squares. See Fig. 8. 
To find the area , you multiply the length (3') by the width (3') 
by the 6 sides. 

3' X 3' " 6 = 54 sq. ft., a rea of Fig. 8. 

13 

l i 

i1 
Pi 
I' ' 
r 1 

tflit 

FIG. 8 - CUBE 

i^»^ -78-



i^dl^^K I 

[4 ' 
FIG. 9 - RECTANGULAR PRISM 

.1̂  

If-' 

1/ 

SI 
I!? 
Ill 

2. To find the area of a rectangular prism (Fig. 9): 

A rectangular prismi has six sides. The sides opposite each other 
have the samie dimensions. 

Area of 2 sides 
Area of 2 sides 
Area of 2 sides 

(5 ' X 10') = 
(4« X 10') = 
(4 ' X 5') = 

2 X 5 ' X 10' 
2 x 4 ' X 10' 
2 x 4 ' X 5 ' 

100 sq. ft. 
80 sq. ft. 
40 sq. ft. 

220 sq. ft. area 
of Fig. 9. 

ii-i 

I f 
'ip. 

If-' 
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FIG. 10 - TRIANGULAR PRISM 
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3. To find the area of a triangulaa? pr ism (Fig» 10): 

A triangular pr ism has 2 triangular ends, a bottom and 2 sides. 

Before you can find the a2?sa of Fig, 10, you must find the length 
of dimension "x". The dash line denoting the height of the triangle 
divides the triangle into 2 equal halves. Each half is a right 
tr iangle. Using the 3-4-5 method you find dimension x = 5*. 

1' 
Area of 2 ends = 2 x -5- x 6' x 4* 24 sq, ft, 

i ^ g t 

Area of bottom = 6' x 8' 

Area of sides = 2 x 5* x 8' 

48 sq. ft. 

80 sq. ft, 
152 

s q , IL , 

Sq . f t . , area of Fig, 10, 

l ^ f 

m 

FIG. 11 

CYLINDER 
S/DG S 

>f 

W 

4, To find the area of a cylinder (Fig. 11): 

A cylinder has 2 circular ends and 1 curved side which goes completely 
around i t . 

t i 
The cylinder ends in Fig, 11 have a radius of 1' 6", 

i^mi 
- 8 1 -
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' ^=S3 Area of 2 circular ends = 2 x l . 5 x l , 5 x 3,1416 = 14.1372 sq. ft. 

Circumference of an end = 3* x 3.1416 = 9.4248 ft. 

Area of the curved side = circumference of the end x height 
= 9.4248» X 5» = 47.1240 sq, ft. 

m Total area 14.1372 sq* ft . , a rea of ends 
+ 47.1240 sq. f t . , area of curved side 

61.2612 sq. f t . , total a rea 

To suraimarize: 

i . Area of a cube = 6 x area of a side 

2. Area of a rectangular pr ism = 2 x a rea of 1 pair of opposite sides 
•f 2 X area of 2nd pair of opposite sides 
+ 2 X area of 3rd pair of opposite sides 

3, Area of a triangular pr ism = 2 x area of triangular ends 
-}• a rea of bottom 
-}- 2 X area of sides 

4» Area of a cylinder = 2 x area of circular ends 
-}• area of curved side (equal to perimeter of end 

X height) 

1 ^ 

- 8 2 -
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Areas of Solid Figures Assignment Sheet No, 7 

1. V/hat Is the area of a 7* 4" cube? 

2. What is the area of a rectangular p r i sm, 26' 6" long, 14' high, and 
9» wide ? 

I ^g^:. 

» • 

3. Find the area of a triangular prisnn whose base is 18', height i s 12', 
and length is 19' 6". 

4. Find the a rea of a cylinder whose diameter i s 19' and height is 23 ' , 

5, Find the area of Fin, F , 

6» Find the perimeter of Fig , F , T 
y^ 

^y 
11 
1̂ 

FIG. F 

7, V/hat i s the area of a triangular pr isni whose base is 30', height i s 20' , 
and length is 26' 8"? 

8, Find the area of a circle whose circumference i s 72,2568' , 

9. Find the area of a cylinder whose diameter i s 24' and height is 18', 

How many sq* yds, a re there in the walls and ceilings of rooms having 
the following dimensions: 

Openings 
Length Width Height Doors Windows 

38' 29' 12' 2— 3 » x 7 ' 7— 3 ' x 6' 10. 

11. 22» 14' 6 t i 9'6" 3»- 3' x6» 8" 4— 2' 6" x 4' 

12, It takes 6J brick to face 1 sq, ft, of wall. How rr-'.ny L ick a re needed 
to face a wall 179' 6" long and 12* high? 

13, It takes 728 lath to cover 52 sq, yds, of wall. How many lath a re 
needed to cover 650 sq ,yds , of wall , 

14, If each bricklayer lays 445 brick per day, how long will it take 7 
br icklayers to lay 59,185 br ick? 

- 8 3 -
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Areas of Solid Figures Assignment Sheet I To, 8 

1, Find the area of a rectangular pr ism which i s 2 1 ' 6" long, 14' wide 
and 8' high, 

2, Find the a rea of a 9' 6" cube. 

3, Find the a rea of a cylinder which is 9* in diameter and 26' high. 

4, Find the a rea of a triangle whose base is 36' and whose height is 27', 

5, Find the a rea of a circle 18' in diametera 

6a Find the area of a triangular p r i sm with a 12' base , 8* altitude, and 
39* length. 

7e Find the area of 
F ig . G. 

8, Find the perimeter 
of Fig . G. 

T" 

B7-

T, 
33 

1 
FIG. G 

9. Find the area of 
Fig . H. 

10. Find the per imeter 
of F ig . H. 

FIG, H. 
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How many square ya rds a r e t he re in the wal ls and ce i l ings of the 
following r o o m s ? 

Openings 
Length Width Height Doors Y/indows 

11. 

12. 

13. 

49 ' 6" 

22« 

17' 

28 ' 

17' 6" 

13' 

13' 

8' 6" 

8' 

4 - - 6» X 8» 16— 2 ' 6 " x 7 ' 

2~- 3» X 6' 8" 6 - - 2 ' 8" x 5' 

2 - - 2 ' 6" X 7' 3 - - 2» 6" x 4» 

14. How long will it take 3 b r i c k l a y e r s to face a v^all 324' long and 7' 6" 
high? It t akes 6J b r i c k to face 1 sq« ft. of v/all. Each b r i ck laye r 
worked 7 hours pe r day and la id an average of 455 b r i ck pe r day. 

-85-
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1 Area of Solid F igu re s Assignnnent Sheet No. 9 

^m 

i 
i^m 

1. Find the a r e a of a rec tangular p r i s m which i s 33 ' 6" long, 9' 
v/ide, and 12' high. 

• • . * 

2. Find the a r e a of a 16' 6" cube . 

3 . Find the a r e a of a cylinder which is 27 ' high and h a s a 13' d iamete r . 

4 . Find the a r e a of a r ight t r iangle whose base is 47 ' and whose height 
is 35». 

5. Find the a r e a of a c i r c l e which i s 29 ' in d i a m e t e r . 

6. Find the a r e a of a t r i angular p r i s m whose base is 18 ' , al t i tude is 12-, 
and length is 47 ' 9 ' ' . 

How many sq, yds . a r e the re in the wal ls and ce i l ings of rooms having 
the following d imens ions? 

Openings 
Length Width Height Doors Windows 

7. :^' 6" 

8. 49' 6" 

24» 

28» 

10' 6 

13' 

I I 2— 6' 6" x 8 ' 

4 - - 6' X 8» 

9— 2' 8" X 5« 

16 - - 2 ' 6" X V 

9. Find the a r e a of 
F ig . I . 

10. Find the p e r i m e t e r 
of F i g . I. 

ee'- •H-

si 

m 
m 

f.^^^i 

m 

11. 

12. 

13. 

FIG. I 

Deformed steel reinforcing rods cos t 17-|^ pe r l b . Deformed steel 
reinforcing rods | - " in d iamete r weigh 1.05 pe r l ineal foot. How much 
will 1,989 l ineal feet of l̂- deformed s teel reinforcing rods c o s t ? 

o 
How long will it take 7 men to venee r a wall 343' long and 9' high. It 
takes 7 b r i ck to veneer 1 sq. ft. of wal l . Each b r i ck laye r worked 7 
hours per day and la id an a v e r a g e of 441 b r i ck pe r day. 

^ti 

How nnany c o u r s e s of b r i ck a r e needed to build a wall 10' 4*3 high? 
The b r ick a r e to be la 

Now go on to Tes t #7 . 

The b r ick a r e to be la id 4 c o u r s e s in 13- |" . 
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UNIT IV - CUBIC MEASURE 

Volumes of Cubes, Rectangular P r i s m s , and Walls Information Sheet No. 1 

OBJECTIVE: To learn how to connpute the cubic contents of solid objects, 
including cubes, rectangular p r i sms , and walls. 

INFORMATION: 

A solid object or figure is one which has 3 dimensions, variously known as 
length, width or height, and thickness or width, 

A wall is referred to as having length, height, and thickness or width. For 
example, a wall may be said to be IE" wide or 12" thick. 

^ solid block is referred to as having length, width and height. 

I t 

T 
3' 

±. 

r-— 

3' 

FIG. 12 

CUBE 

Cubic measure or volume tells how many cubic unitf. of a certain size are 
needed to make a solid object. The units which you will be working with are 
cubic feet and cubic yards. 

A cube is a solid object or figure which has all three dimensions the same 
length, for example, 3' long, 3' high, 3' vdde. 
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Fig. 12 shows a cube which is 3' long, 3' high, and 3* wide. To find the 
cubic contents or volume of Fig. 12, you must multiply the length x the 
width X the height. 

3' X 3' X 3' = 27 cubic feet 

To understand better why this is t rue , divide the height into 3 layers of 
1' each. Each layer is then divided into squares of 1' each. The surface 
of each layer has 9 squares of 1' each, so this gives you 9 one-foot cubes in 
the layer. 

9 one-foot cubes in each layer multipliers by 3 !avers = 27 one-foot 
cubes in a 3' cube. 

One yard is 3' long, so a 3' cube equals \ cubic y-.rd. 

The unit of cubic measure used to estimate excavating, or buy concrete, 
sand, and gravel is the cubic yard. So remember that 1 cubic yard is 
made up of 27 cubic feet. The solid figures which a re used most in building 
are the cube, rectangular pr i sm, triangular p r i sm, and the cylinder. The 
estimating which you will do will deal niainly with rectangular p r i sms . 

The footings and walls of a building a re actually a ser ies of connected 
rectangular prismis. 

(AJtOTH 

-JHfCKfoLl^ 

H 
B 
I 

G 

r 

/f 

FIG. 13 

To find the cubic contents or volume of Fig. 13, you do exactly as you did 
for Fig. 12. 

Multiply: 
Dimiensions: 

Length x Height x (Width or Thickness). 
C X B X A 
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FIG. 14 

Fig. 14 presents a different situation. On blueprints all dimensions for the 
outside walls of a building are given on the outside of the building. Fig, 14 
is made up of 2 pieces of wall joined at right angles at point x - x. The length 
of piece 1 is C . On a blueprint you will not be given the dimension shown as 
CMn Fig. 14; instead you will be given dimiension C. V/hen you compare 
dimensions C and C*, it is easy to see that they are not the same length. 
Dimension C = C* + A. Therefore, when you are taking yoiXT dimensions 
from a blueprint or sketch, you will add the dimensions and from this total you 
will subtract once the width of the wall (dimension A) for each corner. You 
can see that, if you did not subtract this width, when you multiplied the 
dimensions to get the cubic measure , you would be including the sanne corner 
twice. Therefore, for purposes of computing cubic measure , the length to be 
used in Fig, 14 is 

C -f D - A = LENGTH 

r i 
To find the cubic contents, you do as you did for Fig. 12. 

Multiply: Length x Height x Width 

•iH 
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Let us give Fig. 14 numerical dimensions to better i l lustrate how you 
find the cubic contents. 

Dimensions: A = 12", B = 4 ' , C 10', D = 8'. 

F i rs t find the length: C -f D - A. 10' + 8' - 1' = \V LENGTH 

Now multiply: Length x Height x V/idth. (Remember, you will get 
cubic feet.) 

17' Length 
x j ^ Height 

68 sq. ft. 
x_J^' WiJth 

68 cubic feet 

Divide the cubic feet by 
27 to get cubic yards . 

27/68 
54 
14 -,11 

27 cubic yards ANS. 

FIG. 15 
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Dimensions for F ig . 15: A = 12", B = 5 ' , C = 16' , D = 14 ' , E = 16' , F = 14' 

To find the cubic contents of Fig . 15: 

Find the length: C + D + E + F - ( 4 x A ) = LENGTH 

In Fig. 15 the re a r e 4 c o r n e r s and 4 s ides . We have 4 sect ions of wall 
joined into one rec tangula r s t r u c t u r e , so we mus t deduct the width of the wall 
once for each c o r n e r , o r 4 t imes in a l l . 

Add: The dimensions of 
the 4 s i d e s . 

C 
D 
E 
F 

Subtract: Once the width of the 

wall for each corne r (4 x A) 

Multiply: Length x Height 

Multiply: (Length x Height) x Width 

Divide cubic feet by 27' 

16' 
14' 
16' 
14* 
60' 

4»-

56^ 
X 5' 

280 
X 1' 

280 

10 
27/280 
"~~ 27 

P e r i m e t e r 

C o r n e r s 
Length 
Height 
sq. ft. 
Width 

Cubic Fee t 

i n 
10 l o | f Cubic Yards 

t 

ANS. 

- 9 1 -



1 
iCl'i-"-?"-"^--^-'-^-

<a 

Cubic Measure Assignment Sheet No. 1 

The prob lems in this ass ignment a r e explained in Information Sheet No. 1. 
Check each p rob lem to find out whether i t r e f e r s to F ig . 13, 13, 14, or 15. 
Work carefully. Do not go ahead with your work unless you a r e ce r t a in that 
the work is being done co r r ec t l y . 

The es t imat ing which you will do l a t e r is based on what you a r e learning to 
do now. Learning the r ight way now will save t ime and t rouble l a t e r . 

Label each s tep in every p rob lem. You will have to r e fe r back to p a r t s of 
the work which you have finished, to get the information needed to e s t ima te 
quanti t ies of different m a t e r i a l s . If you do not label your work , you cannot be 
s u r e that the f igures you take a r e the c o r r e c t ones . So, you e i ther do the 
work over or take a chance that the f igures a r e c o r r e c t . . 

Es t imat ing is way of figuring out the amounts of m a t e r i a l s needed. You 
cannot afford to guess . Your es t imate mus t be accu ra t e . 

PROBLEMS: How many cu. yds . a r e in the following wal ls? 

B D 

5a 

1. 

2. 

3 . 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

(Fig,^ 

(Fig. 

(Fig. 

13) 

15) 

14) 

12" 

12" 

12" 

16" 

16" 

8" 

12" 

9" 

16" 

9" 

10' 

9' 

6 

12' 

11 ' 

8' 

9' 

12' 

15' 

12' 

46' 

23' 

42' 

46' 

55 ' 

73 ' 

2 1 ' 

45 ' 4 " 

38' 8" 

39* 

47' 

63' 

65' 

27' 

48' 5" 

45' 

60' 

23 

46' 

21 

38' 8" 

39' 

47' 

65' 

27' 

4S' 

60' 
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How many sq. yds. are in the walls and ceilings of the following rooms 

Length Width Height Doors Windows 

11. 52« 36' 6 It 14' 6 It 3- - 3» X 7' 7-- 4' x'6' 6" 

12. 77' 6 t i 49" 16' 9 tt 2 - - 7' x 8 ' 10-- 3' 6" x 7 ' 

13. Three-quar r-inch round deformed reinforcing steel weighs 1. 52 lbs. 
per lineal foot and costs 7^^ per lb. How much will 2,747 lineal feet 
cost? 

14. It takes 19 brick laid with a |̂ " mortar joint to build 1 cu. ft. of wall. 
How many brick are needed to build a wall 75' 8" long, 8' high, and 12" 
wide? 

15. How long will it take 3 bricklayers to lay the brick in problem 14, if 
they lay an average of 426 brick each per day? 
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Cubic Measure Assignment Sheet No. 2 

How many cu. yds . a r e t he re in the following walls and p r i s m s ? 

A D E 

1. (Fig. 13) 

2. 

3 . : lF ig . 15) 

4. 

5. (Fig. 13) 

6. 

7. (Fig. 15) 

8. 

9. (Fig. 14) 

10. (Fig. 12) 

9' 

12 I I 

18 I I 

16 I t 

11 

12 M 

18 I t 

18 

IV 

I I 

18' 

16' 

15' 

9" 12' 

11 

47' 

57' 

39' 66' 

3 8 ' 8 " 45 ' 

36' 

39' 

11' 

38'8 I I 

66' 

45" 

4'6" 

9' 

2' 

8' 

38' 

75' 

28' 

40' 

56' 

36'6" 

75'6" 

75' 

28' 

56' 

36' 6" 

11. 

12, 

14. 

15. 

16. 

17. 

It takes 63 b r ick to veneer 1 sq. ft. of w al l . How many b r ick a r e 
needed to veneer a wall 162' 8" long and 9' 6" high? 

It takes 19 b r ick laid with a | ' " m o r t a r joint to build 1 cu. ft. of wall . 
How many br ick a r e needed to build a wall 199' 8" long, 9' 6" high, and 
12" wide? 

13, It takes 15 cu. ft. of m o r t a r to lay 1,000 b r i ck with a |-" m o r t a r joint . 
How many cu. y d s . of m o r t a r a r e needed to lay the b r i ck in p rob lem 12? 

How many sq. yds . a r e t he re in the wal ls and ceil ings of the following 
rooms ? 

Openings 
Length Width Height Doors Windows 

48 ' 

21 ' 6 

33 ' 6 

18' 

I I 13' 

10' 

4 - - 3 ' X 7' 1 1 - - 2 '8" X 6' 

2 - - 2 ' 6 " x 7 ' 6 - - 2 '6" x 3 ' 

5f% of 17,988 = ? 
M l 

How many cou r se s of b r i ck a r e needed to build a wall 9' 9"g" high? 
The br ick a r e to be laid 4 cour ses in l l f " . 
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Cubic Measure Assignment Sheet No. 3 

How many sq. yds. are there in the walls and ceilings of the following roomis? 
Openings 

Long V/ide High Doors Windows 

1. 89' 6" 

2. 27» 6*' 

46' 

23' 6" 

17' 6" 

9' 9" 

3- - 8' x 8 ' 

2— 3' x 6 ' 8" 

17-- 3'6" X 7' 

7-- 2'6" X 5' 

How many cu. yds. are there in the following fo\mdation walls? 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14, 

15. 

D E 

12 M 

16 It 

10' 6 

11' 6 

43' 

57' 

9 It 

12 

16 It 

11' 6 

13' 6 

37' 4" 

55' 47' 6 I I 55' 47' 6 I I 

It 

8 It 7' 8" 

47' 4" 33' 4" 

32' 6" 28' 

47' 4" 33' 4" 

32' 6" 28' 

LM 

It takes 20 brick laid with a 3 mortar joint to build 1 cu. ft. of wall. 
How many brick are needed to build a wall 77' 6" long, 9' high, and 
12" wide? 

It takes 19 brick laid with a f" naortar joint to build 1 cu. ft. of 
wall. How many brick are needed to build a wall 98' long, 6' 6" high, 
and 8" wide? 

3" 
It takes 13J cu. ft. of mortar to lay 1,000 brick with a "g nnortar joint. 
How many cubic yards of mortar are needed to lay the brick in problem 
9? 

If a bricklayer averages 450 brick per day, how many working days will 
it take to build the wall in problem 9? 

Three-eighths-inch deformed round reinforcing steel weighs .38 lbs. per 
lineal foot. Find the cost of 5,690 feet at 6^^ per lb. 

It takes 1 cu. yd. of sand and 9 cu, ft. of cement paste or lime 
putty to make 1 cu, yd. of mortar. How much sand must you buy 
to make the miortar needed in problemi 11? 

Find the area of a cylinder whose diameter i s 37', and whose height 
is 18'. 

-95-



\ « « ^ f 

Cubic Measure Assignment Sheet No. 4 

1. Find the a r e a of a c i r c l e whose circumiference i s 53 .4072 ' . 

m-

2. 

How many sq. yds . a r e t he re in the walls and ceil ings of the following 
rooms ? 

Openi' gs 
Length Width Height Doors Windows 

18' 12' 8' 6 It 1- - 3« X 6' 8" 3 - - 2' 6" x 4 ' 

3. 28' 13' 6 I I 2— 3' X 7' 6-- 2' 8" X 5' 

How many cu. yds . a r e the re in the following foundations? 

4. 

5. 

6. 

A^ 

18" 

16" 

18" 

B 

18' , 

15' 

12' 

£-
54' 

63 ' 

48 ' 54' 

E 

48' 54' 

7. 12 11 39' 43' 39' 43' 

8. 16 M 15' 38' 8" 45 ' 38' 8" 45^ 

9. 9" 12' 39' 60' 39' 6u' 

10. 9" 18' 27' 75' 6 n 

11. 

12. 

13. 

14, 

15. 

17' 4 ' 6 11 39' 
III 

It takes 20 br ick la id wi th a 8 m o r t a r joint to build 1 cu. ft. of wall . 
How many br ick a r e needed to build a wall 164' long, 9' high, and 
12" wide? 

It takes 19 br ick laid with a f" m o r t a r joint to build 1 cu. ft. of wall . 
How many br ick a r e needed to build a wall 259' 6" long, 7' 6" high, 
and 16" wide? 

I -beams cost 18^ pe r lb. Find the cost of an I -beam 27' 6" long, 
weighing 33 lbs . p e r foot. 

Find the a r e a of a t r i angu la r p r i s m whose base i s 18 ' , whose height 
is 12 ' , and whose length is 47 ' 6", 

16. 163% of 49,305 = ? 

• 5 * 
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Cubic Measure Assignment Sheet No. 5 

!?sa 

i 

How many sq. yds . a r e the re in the walls and ceil ings of the 
following r o om s ? 

Openings 
Length Width Height Doors Windows 

1. 71' 

2. 47' 6' 

46' 

54' 

15' 6 

16' 

It 4 - - 3' X 7' 

3 - - 3' X 7' 

1 2 - - 3 ' 6" X 8' 

9 - - 4« X 8' 

How many cu. yds . a r e t he r e in Ihe following foundations? 

B D r. 

^ ^ 3. 18 It 12' 37' 6" 55' 6 M 37' 6 I I 55' 6 I I 

4. 12" 18' 49' 6" 43' 6" 49' 6" 43' 6" 

5. 16 I t 15' 38 ' 8" 45 ' 38' 8" 45' 

6. 9" 18' 36' 42' 36' 42' 

7. 8 I t 13' 6" 47 ' 6" 38' 47 ' 6" 38« 

8. 35' 2' 8 M 48' 

9. 91. 11' 6'.' S6' 

[ « 

r 

10. 

11. 

12. 

13. 

It t akes 19 b r ick laid with a j " m o r t a r joint to build 1 cu. ft, of 
wal l . How nnany b r i ck a r e needed to build a wall 93 ' long, 9' 6" high, 
and 12" wide? 

Ill 

It takes 20 b r ick laid with a "g m o r t a r joint to build 1 cu. ft. of 
wall . How many b r i ck a r e needed to build a wall 156' 6" long, 
12' high, and 16" wide? 

It t akes 13-| cu. ft. of m o r t a r to lay 1,000 b r ick with a g m o r t a r 
joint . How many cu. yds . of m o r t a r a r e needed to lay the b r i ck 
in p rob lem 11? 

Ten b r i ck l aye r s working 7 hours pe r day, laid an average of 626 
b r ick each pe r day. How long will it take themi to lay the b r i ck in 
p rob lem 11? 

14, 53% of 50,080 = ? 
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15, Find the area of Fig. A. 

•m 16. Find the perimeter of Fig. A. 

Km 

ti 

FIG. A 

im 

i ^ 
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Quan^itica of Materials 
(Brick, Mortar. Stone) Information Sheet No. 2 

OBJECTIVE: To learn how to find the amounts of brick, mor ta r , and 
stone to build or veneer walls. 

INFORMATION: 

The following table will provide the information needed to estimate the 
amounts of mater ials needed to build walls. Remember, if you think first , 
you will save time and trouble. 

Number of Brick Neede*^ to Build 1 Cu. Ft . of Wall 

Size of Mortar Joint 

Number of Brick 
Needed 

1" 3" 1" 
4 8 2 

21 20 19 

Amount of Mortar Needed to Lay 1000 Brick 

5" 
T 

18i 

Size of Mortar Joint i J-. 1 ^ 
4 8 2 8 

Amount of Mortar 
Needed 9cu. ft. 13|cti . ft. IScu.ft. 18cu. ft. 

One Ton of Marble Veneer Covers 40 Sq. Ft. of Wall, 

One Ton of Grained Stone Veneer Covers 44 Sq. Ft. of Wall. 

To find the nximber of brick needed to build a wall: 

F i r s t find the number of cu. ft. in the wall and label your work. 
Then multiply the number of cu. ft. of wall by the number of brick 
which are needed "ro build 1 cu. ft, of wall, using a certain size 
mortar joint. 
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Let us work it out in a p rob lem. How many br ick a r e needed to build 
a wall 15» long, 8' high, and 12" wide, using a "|" m o r t a r joint? 

Find the cu. ft, in the wall . 
Length x Height x Width, 
The table shows that i t takes 20 
br ick laid with a | " m o r t a r joint 
to build 1 cu. ft."~of wal l . 

15* Length 
X _ 8 ' Height 

120 sq. ft. 
X 1̂ ' Width 

120 cu. ft. of wall 

Therefore you multiply 120 cu. ft. of 
wall X 20 b r ick (in 1 cu. f t . ) 

120 cu. ft. of wall 
X 20 b r ick per cu. ft. 

2400 b r ick needed 

To find the anioimt of m o r t a r needed to lay the b r i ck , you check the 
table and find that , with a | " m o r t a r joint , you need ISf cu. ft. of m o r t a r 
to lay 1,000 br ick . So, divide the total number of b r i ck into ^mits of 1,000 
b r i ck each. To do this you s t a r t from the r ight and point off 3 dec imal 
p laces . -> ^^^ 
^ 2.400 

dec imal point 
You now have 2, 4 units of 1, 000 br ick each. 
Multiply the number of units of 1,000 b r ick 2. 4 units of 1, 000 br ick 
each by the amount of ^j^iortar needed to ^ 13^ cu.ft.of m o r t a r needed to 
lay 1, 000 b r i ck with a g m o r t a r joint. 12 lay 1,000 b r i ck 

72 
24 
3 2 . 4 cu. ft. of m o r t a r needed. 

Always give the quantity of miortar in 
cu. yds . Divide 32 .4 cu. ft. by 27 , 

1. 2 cu. yds . of m o r t a r needed 
2 7 / 3 2 , 4 

27 
54 
54 

a 

f 

ANS. 2,400 b r ick 
1 . 2 c u yds , m o r t a r 

Stone veneer : 
veneer a house . 

To find the numiber of tons of stone veneer needed to 

' i - ' ' 
F i r s t find the number of sq. ft. of surface on the outside of the house. 

Sq. ft. of surface = p e r i m e t e r x height . 

Then divide the sq. ft. of surface by the number of sq. ft. of wall 
covered by 1 ton of stone venee r . 
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Quantities of Mater ia l s Assignment Sheet No. 6 

Follow the ins t ruc t ions in Information Sheet No, 2, The work 
5 ^ 1 is not new; it i s jus t being given you in a different way. 

How miany sq. yds . a r e t h e r e in the walls and ceil ings of the rooms with 
the following d imens ions? 

Openings 
Length Width Height Doors V/indows 

1. 64' 6" 42 ' 15' 3 - - 3 ' x 7' 1 1 - - 4 ' x 7' 

2. 33 ' 25' 4" 14' 6" 2 - - 3 ' 6" x 7' 12 - - 4 ' x 8' 

How many cu. yds . a r e t h e r e in foundation walls having the following 
dimensions ? 

A_ ^ £_ JD ^ ^ 

g l 3. 18" 18' 54' 

M 4. 16' 15' 63 ' 

15' 38' 8" 45 ' 38 ' 8" 45 ' 

12' 42 ' 42' 42 ' 42 ' 

9' 39' 43 ' 39' 43 ' 

15' 60' 74' 8" 60' 74' 8" 

9. It takes 1 ton of m a r b l e to veneer 40 sq. ft. of wall . Find the 
amount of m a r b l e needed to veneer a wall 192' long and 9' 8" high. 

1" 
10. How many br ick laid with a 8 m o r t a r joint a r e needed for the 

foundation walls in problem 5? 

11. How many br ick laid with a J " miortar joint a r e needed for the 
^ foundation walls in p rob lem 6' 
^ ] 

12. How many cu. yds , of m o r t a r a r e needed to lay the b r i ck in problem 
10? 

13. How many cu. yds , of m o r t a r a r e needed to lay the b r i ck in problem 
11? 

14. How long will it take 8 b r i c k l a y e r s , working 7 hours pe r day, to 
lay the b r i ck in p rob lem 11 if the b r i ck l aye r s average 389^ b r i ck 
pe r day? 

^ _̂  ' 

*^ 

3. 

4. 

5. 

6. 

7. 

8. 

18" 

16' 

8" 

12" 

8" 

16" 
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Quantities of Materials Assignment Sheet No. 7 

1. Find the number of sq. yds. in the walls and ceilings of a room 
31« long, 29' wide, and IE' high. There are two doors 3' 6" x 7' 
and 8 windows, 2' 8" x 6'. 

fotmdation 
How many cu. yds, are there iiVwalls having the following dimensions? 

^ -5 i £. -5 X 
2. 16" 12' 42' 42' 42' 42' 

3. 12" 13' 6" 50' 38' 50' 38' 

4. 8" 12' 39' 60' 39' 60' 

5. 16" 18' 36' 42' 36' 42» 

6. 8" 15' 48' 6" 68' 6" 48' 6" 68' 6" 

1" 
7. How many brick J aid with a g mortar joint are needed for the 

foundation walls in problem #2? 

8. How many brick laid with a ^" mortar joint are needed for the 
foundation walls in problem #5? 

9. How msuny cu. yds, of mortar are needed to lay the brick in 
problem #8? 

10. How many cu. yds, of mortar are needed to lay the brick in 
problem #7? 

11. How many tons of grained veneer stone are needed to face a house 
48' 6" long, 28' 3" wide, and 9' high? 

IE. Find the area of a triangular prism whose base is 36'» whose height 
is 24', asid whose length, is 58' 6", 

13. How many cu, yds. of earth must be dug from an excavation which 
is 87' 6" long, 38' wide, an4 7' 4" deep? 

14. Find the cost of 4,650' of f" round, deformed reinforcing steel. 
Round, deformed reinfc^rcing steel weighs . 66 lbs. per foot and 
costs 6 |^ peg. ife. 

15, 5f% of 52,054 = ? 

a 16. J6|% of 68,704 = ? 
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Footings Infornmation Sheet No. 3 

OBJECTIVE:. To learn how to find the number of cu. yds. in a footing. 

INFORMATION: 

^ ^ ' • ^ 

-5 

t 

Because the footings of a building are the base which support the building, 
the footing is almost always wider than the foundation wall. On a blueprint, 
the length and width of a building are given on the outside of the foundation, 
but very rarely on the outside of a footing. 

Figures 17 and 18, on the following page, show the dimensions necessary 
to compute a footing. The dimensions given are the width of the footing. A, 
and the height or depth, B. You use the same length to estimate both the 
footing and the foundation. To find the cu. yds. in a footing, you multiply 
the Length x "VYidth x Height, just as you do to find the cu. yds. in a wall. 
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Footings and Quantities of Mater ia l s Assignment Sheet No. 8 

m 

i^mi 

m 

i 

Follow the ins t ruct ions on Information Sheet No. 3 . Read 
each problem carefully to see whether the answ r i s r equ i red 
for the foundation only,- footing only, or foundation and footing 
combined. 

1. How many sq. yds . a r e t he re in the walls and ceiling of a room 
which is 38' long, 29' wide, and 12' high? Openings a r e 2 doors 
3 ' X 7 ' , and 7 windows 3 ' x 6 ' . 

How many cu. yds . a r e t he r e in the footings and foundation wal ls 
having the following d imens ions? 

2. 12" 9' 34» 37' 34' 37' Foundat ion 

3. 12" 9' 75 ' 56' 75 ' 56' Foundation 

4. 2' 1' Footing for foundation in p rob lem 2 

Footing for foundation in p rob lem 3 

60' 74' 8" 60' 74' 8")Foundation 
)and Footing 

37' 34' 37' 34' )Foundation 
) and Footing 

3 " 
8. How many br ick laid with a g m o r t a r joint a r e needed for the 

foundation walls in p rob lem 2? 

9. How many br ick laid with a J " m o r t a r joint a r e needed for the foundation 
walls in problem 3 ? 

10. How many cu, yds . of m o r t a r a r e needed to lay the br ick in 
p rob lem 8? 

11. How many cu. yds . of miortar a r e needed to lay the br ick in p rob lem 
9? 

12. How many working hours will i t take to lay the b r i ck in p rob lem 9, 
if the b r i ck layer s work 7 hours pe r day and average 378 b r i ck p e r day? 

13. How many tons of gra ined stone a r e needed to veneer a house 48 ' 8" 
long, 26' 4" wide, and 9' 8" high? 

5. 

6. 

7. 

2' 

(16" 
( 2' 6" 

(12" 
( 2' 

1' 

15' 
1' 4" 

9' 
1' 

B i 14. 53% of 44 ,118 = ? 
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Quantities of Materials Assignment Sheet No. 9 

How many cu. yds. are there in the footings and foundation walls having 
the following dimensions? 

B D E 

-•; l 

'̂ i 

it 

f i ^ 

1. 

2. 

3. 

4. 

5. 

6. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

(12" 
( 2' 

15" 

(16" 
(2' 8" 

(16" 
(2' 8" 

(12" 
(2' 

13' 6" 
1' 

12' 

15' 
1' 4" 

9' 
1'4" 

9' 
1' 

50' 

38' 6" 

60' 

45' 2" 

45' 

38' 

48' 

74' 

39' 

39' 

50' 

38' 6 

60' 

38' 

48' 

74' 8" 

18 I t 12' 42' 

45'2 

45' 

42' 

I f 39' 6 

39' 

I I 

63" 

How many sq. yds. are there in the walls and ceiling of a room 
31' long, 27' wide, and 10' 6" high? 
Openings: 2 doors 3' x 7' and 8 windows 2' 6" x 4' 6". 

How miany brick laid with a J" mortar joint are needed for the 
foundation walls in problem 1 ? 

3" 
How many brick laid with a § mortar joint are needed for the 
foundation walls in problem 5 ? 

How many cu, yds. of mortar are needed to lay the brick in 
problem 8? 

How many cu. yds. of mortar are needed to lay the brick in 
problem 9? 

How many tons of marble are needed to veneer a house 47' 8" 
long, 33' 6" wide, and 9' 6" high? 

I6f% of 29,520 = ? 
;M 

8 round, deformed reinforcing steel weighs 1.05 lbs. per foot 
and costs 7-^^ per lb. Find the cost of 3,985 feet of round 
deformed reinforcing steel. 
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Quantities of Mater ia ls Assignment Sheet No. 10 

How many cu. yds . a r e t he r e in the following footings and foundation 
walls ? 

B D E 

l!l 

1. 

2. 

3. 

4, 

5. 

(16" 
(2' 8" 

8' 

12" 

(16" 
2 ' 8 " 

(15" 
(2' 6" 

12' 
1' 

5' 

13' 

12' 
1' 

12' 
1' 

6" 
4" 

4" 

3 " 

411 

169' 

39* 

3 8 ' 8 " 

5 0 ' 6 " 

57' 

43 ' 6" 

45 ' 

45 ' 

4 1 ' 

39 ' 

3 8 ' 8 " 

50' 6" 

57' 

43 ' 

45 ' 

45 ' 

6. 

7. 

8. 

9. 

10. 

11. 

.«« 

:n 
How many b r i ck laid with a g m o r t a r joint a r e needed for the 
foundation walls in p rob lem 1? 

[ M 

How many br ick laid with a g m o r t a r joint a r e needed for the 
foundation walls in p rob lem 3? 

How many cu. yds . of m o r t a r a r e needed to lay the br ick in 
p rob lem 6? 

How many cu. yds , of m o r t a r a r e needed to lay the b r i ck in 
p rob lem 7? 

How many sq, yds . a r e t he r e in the walls and c^Uing of a room 
4 1 ' long, 32' wide, and 12' 6" high? Openings: .. oors 3 ' 6" x 7' 
and 12 windows 3 ' x 5' 6". 
How many working days will it take to lay the b r i ck in p rob lem 7 
if the b r i ck laye r s lay an average of 520 br ick each pe r day? 

12. 53% of 57,995 = ? 

13. Find the a r e a of a rec tangula r p r i s m 26' 6" long, 14' 6" wide, and 
9' high. 

14. Find the a r e a of a cyl inder 19' high, which has a d i ame te r of 19 ' . 

15. How many tons of gra ined veneer stone a r e needed for the 
foundation in problem 3 ? 

i 

t^B 

• 
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^m Quantities of Mate r i a l s Assignment Sheet No. 11 

How many cu. yds . a r e there, in the following footings and foundation 
walls ? 

A B D E 

1. 

2. 

3 . 

4 . 

5. 

6. 

9' 6" 

(12" 
(2-

16" 

(12" 
(2' 

(18" 
(3 ' 

( 8̂  
( 1 ' 4 " 

5' 

13 ' 6 " 
1' 

12' 

9' 
1' 

12» 
1 '6" 

9. 

8" 

189' 

27" 

27'2" 

34' 

29' 

78'4" 

38' 

49' 

37' 

42' 

47'6 I t 

27' 38' 

27' 2" 

34' 

29' 

78'4" 

49' 

37' 

42' 

47' 6" 

a W F ' 

7. How many brick laid with a :|" m o r t a r joint are needed for the 
foundation walls in problem 6? 

8. How many brick laid with a J" mor tar joint are needed for the 
foundation walls in problem 3 ? 

9. How many cu. yds. of mortar a re needed to lay the brick in 
problem 7? 

10. How miany cu. yds, of mor tar a re needed to lay the brick in 
problem 8? 

11. How many sq. yds. are there in the walls and ceiling of a room 
29' 6" long, 24' wide, and 11' 6" high? 
Openings: 2 doors 3' x 7' , and 8 windows 3 ' x 4' 6". 

12. Find the area of a triangular prismivhostbase is 28 ' , whose height is 
pi 

w 
W ' 

13. 

14. 

17', whose sides a: 

Find the area of 
Fig. A. 

Find the per imeter 
of Fig. A. 

15. 163% of 44,688 = ? 
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Volumes of Cylinders and 
Triangular Prisms Information Sheet No. 4 

OBJECTIVE: To learn how to find the cubic contents of cylinders and 
triangular prisms, 

INFORMATION: 

In construction today, many round columns of concrete are used. Also 
mdiiy concrete walls have slanting sides. In the assignments which follow 
you will learn how to compute the cubic contents (volume) of both cylinders 
and triangular prisms. 

T 

2S 
I 

IT 

FIG. 19 

CYLINDER 

Fig. 19 is a round column or cylinder. To find the number of cu. yds, 
in Fig. 19: 

First, you must find the area of one of the circular (ends either the top 
or the bottom). To find the area of a circle, you recall, you multiply the 
radius x radius x 3. 1416. 
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The radius is |- of the d iamete r . 
I X 28' = 14' 

radius 14' 
radius x 14' 

56 
14 
196 sq. ft. 

3.1416 
X 196 sq, ft. 

188496 
282744 
3141J& 
61^7536 sq. ft. area of the end 

of Fig. 19. 

im 
Next, you multiply the a r e a of 
the end of F ig . 19 by the height. 
You now have the number of 
cubic feet in F ig , 19. 

615. 7536 sq. ft. a r e a 
X 28 ft. high 

49260288 
12315072 
17,241.1008 cubic ft. in F ig . 19, 

i: 
im 

Divide by 27 to get cubic yards , 638, 55-f = 
27 /17 ,241 .1008 

162 
1 04 

81 
231 
216 

151 
135 
160 

"135 

638. 56 cu, yds in F ig . 19o ANS. 

Summariz ing, to find the cubic contents of a cyl inder , mult iply the 
a r e a of the end x height. 

im 
- 1 1 0 -

1 . 
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FIG. 20 

TRIANGULAR PRISM 

Fig. 20 is = t r i angula r p r i s m . To find the number of cubic ya rds in F i^ . J,0: 

F i r s t , you m u s t find the a r e a of one end. To find the a r e a of one end, 
which is a t r i ang le , we mult iply: . . 

- • 

J base X the height 
J base 

X height 

Next, mult iply the a r e a of 
the end of F ig . 20 by t h e 
length. 

1 X 28 « = 14' 
14» 

X 24' 
56 

28 
336 

336 
X 42 ' 

672 
1344 

sq, ft. a r e a 
F ig . 20 

sq. ft. of end 
length 

14^112 cubic feet in 

of end of 

'j£ F i g 

Fig. 

, 20 

20 

Divide by 27 to get cubic 
y a r d s . 

522f cu. yds . in Fig . 20 
27/14112 

135 
61 
54 

72 
54 

522 j cu. yds .ANS. 

18 , I 
27 3 

Summiarizing, to find the cubic contents of a t r i angu la r p r i s m , mult iply the 
a r e a of the end x length. 
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Cylinder and Tr iangular P r i s m Assignment Sheet No. 12 

<>s-

Kt. 

Find the nrnnber of cu. yds . in a cylinder which has a d iamete r 
of 11 ' and which is 17' high. 

2. Find the number of cu. yds . in a t r i angu la r p r i s m which has a base 
of 15 ' , s ides 18 ' , height 12' , and which is 27' 6" long. 

3. Find the number of cu. yds . in a cylinder whose rad ius is 15' and 
whose height i s 23'> 

4. Find the number of cu. yds . in a t r i angula r p r i s m whose base is 
18 ' , whose height i s 12' , and whose length is 27' 9". 

5. Find the a r e a of a cylinder which is 4 ' in d iamete r and 18' high. 

6. Find the number of . abic ya rds in a column whose c i rcumference is 
10. 2102' and whose height i s 29' 9". 

7» Find the a r e a of a t r i angular p r i s m which has a base 12' wide, whose 
sides a r e 10' , whose height is 8 ' , and which is 25' 4 " long. 

8. Find the number of cu. yds . in a t r i angu la r p r i s m s whose base i s 
9 ' , height i s 6 ' , and length is 18' 6". 

9. Find the number of cu. yds . in a column 3 ' in d i ame te r and 19' 6" high. 

10. How maJiy cu. yds . a r e t he r e in thef'oHbwing footing and foundation 
walls ? 

11. 

12. 

13. 

14. 

A 
(12" 
{ 2' 

B 
9' 6" 
1' 

C 
32' 2" 

D 
47 ' 4" 

E 
3 2 ' 2 " 

F 
4 7 ' 4 " 

LM 

How many br ick laid with a f m o r t a r joint a r e needed for the 
foundation walls in problem 10? 

How many cu , yds . of m o r t a r a r e 
needed to lay the br ick in problenn 
11? 

2 
163% of 26,670 = ? 

How many cu . yds . a r e t he re 
in a slanted wall (section view) 
F ig . A, which is 57* long? 

^ 2' f^ 

a' 

FIG. A 

! 
I 

-112- CECTION VIE-VV 



^.^:i 

Quantit ies of Mate r ia l s Ass igmnent Sl:jeet No, 13 

1, Find the number of cu . yds , in 12 columns each of v/hich has a 
c i rcumference of 9 .4248 ' and a height of 18^. 

2 , How nnany cu . yds . a r e the re in a 
t r iangular p r i s m (section view, 
F i g . A) whose length is 19* 6"? 

FIG. A 
SECTION VIEW 

iwmi 

3, How nnany cu . yds . a r e t he re in a 
slanted wall (section view. F i g . B) 
whose length i s 88» 9"? 

~H2'" 4' 1^ 
FIG« E 

SECTION VIEW 

4. Find the number of cu . y d s , in a column whose r ad ius is V and 
v^hose height is 21*. 

5. Find the number of sq. ydse in the v/alis and ceil ing of a room 
21« long, W wide, and 8» 6" high. 
Openings: 1 door 2* 8" x 7' and 5 windows 2* 6'̂  ss 4*. 

6. How many cu , y d s . a r e the re in 8 co lumns 18^^ square and 18^ high? 

7. How nnany cu* y d s , a r e t he re in the following footing and foundation 
v/al ls? 

A 
(12" 
(2« 

.SL. 
8' 8" 
V 

£-. 
4V 6" 

p 
29s 

E 
•Ktm 

43- 6" 

F 

29' 
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WW < 

1 " 
8. How many br ick laid with a g m o r t a r joint a r e needed for the 

foundation walls in problem 7? 

9. How many cu^ yds . of m o r t a r a r e needed to la,^ the br ick in 
p rob lem 8? 

10. 5 |% of 24,440 = ? 

11, How many tons of m a r b l e venee r a r e needed to veneer the 
fotmdation walls in p rob lem 7? 

m 

frfim 

m 
114-
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Concrete F l o o r s , V/alk&j Pat ios Irjformation She>?.t No. :> 

I 

!^4 

m »i OBJECTIVE: To l e a r n how to compute the nmTihar of c\ibic. y a r d s of concre te 
needed for sidev/alk^, baseracijt f loors , nrxd pa t ios . 

i ^ . 

m: 1 

i i i 

fc" i 

1 

! 

INFORMATION: 

In square m e a s u r e , you lea rned how to find the a r e a of different shaped 
sur faces . F loo r s j wa lks , and pat ios a r e surfaces which have depth. To find 
the number of cubic y a r d s of concre te needed for a f loor, walk, o r pat io , you 
mus t f i r s t find the a r e a of the surface to be covered , then mult iply that a r e a 
by the specified depth or th ickness of the concre te . 

The concre te for basem.ent f loors , ga rage f loors , wa lks , and patios is 
usually 4 " thick. 

Basement f loors a r e poured inside the walls of a building. On the plan 
(see F ig . 21) d imensions a r e always given on the outside of the building, as 
dimensions C & D. The dimensions you need in o r d e r to e s t ima te the amount 
of concrete r equ i red a r e dimien.^ions X & Y, To find dimension X, you sub ­
t r a c t the width of the wall from each end of dimension D. 

X = 40» - (1 4- 1) = 38' 

To find dimension Y, you subt rac t the width of the wall from, each end of 
dimiension C. 

Y = S6' " (1 -I- 1) = 54' 

f. 

ii 

Y := 54^ (length); X = 38' (width 

m 

- 1 1 5 -
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m 

Ml' 

U ! 

/2"/^ 

^ 

' -'"""-.."• '!'r"r,"T' it 

> v 

^o' 

«a i^Ma» 

3 3 

Note; Floor 4" thick 
FIG. 21 

To get the a r e a of the f loor , mult iply 
the length by the v/idth. 

To find the number of cuc yds . of 
concre te needed, mult iply the a r e a 
by the th ickness (change 4 " to •=- of a 
foot). 
Note that the number of cu. ft. i s l e s s 
than the number of sq. ft. 

Divide by 27 to change the cu. ft. to 
cu, yds . 

length (Y) 54' 
width (X) X 38' 

432 
162 
2052 sq, ft. a r e a of 

floor 

684 1 
^P^^ X J = 684 cu. ft. in floor 

1 
253 cu. yds . of concre te needed 

27/684 for the floor of F i g . 21 
54 
144 
135 

1 
27 

1 
3 

S^sfi* 

m 

Sidewalks and pat ios cover the en t i re a r e a given by the d imens ions . 

-116-
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F l o o r s , V/alks, Pat ios Assignment Sheet No, 14 

Follow the ins t ruct ions on Information Sheet No. 5, Think before 
you work, it will save you t ime and effort. 

! » , 

1, How miany cu, ya rds of concrete 
a r e needed for the floor in 
F ig . A? Floor i s 4" thick. 

22-6' 

R i 

E. How many cubic ya rds of concre te a r e needed for a sidewaJJc 4 ' 
wide, 62' 6" long and 4" thick? 

3. 

4. 

How many cubic y a r d s jof concre te a r e needed for a patio 23* long, 
16' wide, and 4" thick? 

How nnany cubic y a r d s of concre te 
a r e needed for the floor in 
F ig . B? Floor i s 6" thick. 

Wlb'-h"' 

f^lG.B 

35-^''--

ZS' 

5. How many cubic y a r d s of concre te 
a r e needed for the walk in 
F ig . C? Walk i s 4" thick. 

fc-' 

FIG,C 

ze>' 

18' sm 
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6, How many cubic yards of concrete are needed for a patio 29' long, 
14' wide, and 4" thick? 

7. How many cubic yards of concrete 
are needed for the floor of Fig. D? 
Floor is 8" thick. 

h—~3o'—H 
ml 

i^wm- I 

\m 
m 

f: 

8. Hov/ many cu. yds. are there in the following footing and foundation 
walls ? 

(8" 
(1 '4" 

8' 6" 
8" 

D E 

33' 2" 27' 2" 32' 2" 27' 2" 

9. How many brick laid with a- |" mor tar joint are needed for the 
foundation walls in problem 8? 

10. How many cubic yards of mor tar are needed to lay the brick in 
problem 9? 

11. How many cubic yards of concrete a re needed for the floor in 
problem 8? Floor is 4" thick. 

I 

F 
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Concrete Floors, Walks, Patios Assignment Sheet No. 15 

m 

1. How many cu. yds. of concrete 
are needed for the floor in 
Fig. A? Floor is 6" thick. 

lP/61 ^^ 

3. 

h ~ 3 6 ' - ^ 

How many cu. yds. of concrete 
are needed for the patio in 
Fig. C? Concrete is 6" thick. 

40' 

1 
VG.O 

/ / 

^ «5"S' PA 

5. How many cu. yds, of 'concrete 
are needed to cover Fig, E? 
Concrete is 4" thick. 

fir-12. 4. 

h—4Z'—H 
2. How many cu. yds. of concrete 

are needed for the floor in Fig. B? 
Floor is 8'* thick. 

/6 U- ̂ ' <̂ ' C 
i 

How many cu. yds. of concrete 
are needed for the floor in Fig. D? 
Floor is 4" thick. 

j - ^ — ^.O^—>j 

f/^. £ 

l^ 

T 
^s *-(.*' 

3£ -. / i 
i 

im 
- i 1 < 
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6. How many cu. yds . of concre te a r e needed for a walk 39' 9" long, 
4 ' 6" wide, and 4" thick? 

7. How many cu. yds . of concre te H » ~ 
a r e needed for the walk in | l ' ^ 
F ig . F ? V/alk i s 4 " thick. 

F/G.F 

\^ 4a'' 

33' 

U n 

^ ^ • 

8, How many cu, yds . of concre te a r e needed for 18 columns 18' high 
and 2' 6" in d i a m e t e r ? 

9. How many sq. yds . a r e t he re in the walls and ceiling of a room 26' 6" 
long, 19' wide, and 9' 6" high? 
Openings: 2 doors 3 ' x 6' 8"; 8 windows 2' 6" x 5 ' . 

10. How many cu, yds . a r e the re in the following footing and foimdation wal ls? 

m 

A. 
(12" 
(2' 

10' 6" 67' 6" 
1' 

5" 

B 

52' 67' 6" 

__F 

52' 

11. How many br ick laid with a g m o r t a r joint a r e needed for the foundation 
wal ls in p rob lem 10? 

12. How many cu, yds . of m o r t a r a r e needed to lay the b r i ck in p rob lem 11? 

13. How mstny cu. yds . of concre te a r e needed for the floor in p rob lem 10? 
F loo r is 4" thick. 

14. How long will it take 16 m e n , working 7 hours pe r day, to lay the b r i ck 
in p rob lem 11, if they lay an average of 433 b r ick each p e r day? 

15. How many tons of gra ined veneer stone a r e needed for the foundation 
wal ls in p rob lem 10? 

16. How r . any sq, ft. of s la te a r e needed to cover the surface of the patio 
in p rob lem 3 ? 

a 
sm -120-
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Quantities of Materials Assignment Sheet No. 16 

1. Find the niimber of cu, yds. of 
concrete needed for the walk in 
Fig. A. Walk is 4" thick. FiG,/\ 

PfG.B 

3. 

4. 

5. 

aa^ 

47- 4̂ ^ 

-^^-6 M 

2. How many cu. yds, of concrete 
a re needed for the floor in Fig, B? 
Floor is 6" thick. 

How many cu. yds. of concrete 
a re needed for the patio in 
Fig. C? Concrete is 4" thick. 

^ 

How many sq. yds. a re there in the walls and ceiling of a room 35' 
long, 26' wide, and 9' 6" high? 
Openings: 3 doors 2' 8" x 6' 8" and 12 windows 2' 8" x 5» 6". 

How many cu. yds. of concrete 
are needed for the floor in 
Fig. D? Floor is 4" thick. A 

j g ^ f Jitt 60-4 
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6. 

7. 

How many cu. yds. a re there in 18 columns 17' high and 2' 9" 
in dicumeter? 

How many cu, yds. of concrete 
are needed for the patio in 
Fig. E? Concrete is 4" thick. 

/S' FIG. £ 

; « ; 

-fo'- H 

8, How many cu. yds. are there in the following footing and foundation 
walls? 

B D E 

(12" 
( 2 ' 

8' 4" 
1' 

46' 6" 58' 46» 6" 58' 

9. 

10, 

11, 

12. 

13. 

14. 

15. 

How many brick laid with a :|:" mor tar joint a re needed for the 
foundation walls in problem 8? 

How many cu. yds. of miortar are needed to lay the brick in problem 9? 

How many cu, yds. of concrete are needad for the floor in problem 8? 
Floor is 6" thick. 

163% of 35,875 = ? 

How many tons of miarble veneer a re needed to veneer the foundation 
walls in problemi 8? 

How many sq. M; of flagstone 
are needed for the surface of 
the walk in Fig. F? 

How many cu, yds. of concrete 
a re needed for the base under 
the flagstone in Fig. F? 
Concrete base to be 3" thick. 

r /e.f 

h -^7' 

- ^ 

3^' 

• ^ 
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UNIT I 

Ad^^ition and Subtraction of Fractions Test No. i - A 

Add: 

1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

275' 6-^ + 1« i i g T 7 2 ' f f 1,429' lO-jf' T 14' 2 | " 

U 5 ' t + 29' .̂ 4 + 8?. + %-=> + 1 4 0 ' ^ + • ^" - 56' 9i' 

3 " 7 " Q'« i . t 

121' ; j + 8^ + 10' + 41 ' n | ^ + 8'-£ 

196' 7I" + 7, + 132, i " 
8 

1" 3" 
+ 87 + 1 7 ' 4 

Q'' "^t' 7 " c u 

18 '^^ + 21' lOf + 155' cj + i i | + 34. 

1 2 1 ' f + l o - r + 41 ' 111" 
8 -- " 1 6 ^ 6 ' 1 " + 1^' 

199' i l | " + 16'i" + 101^94" + 344" + 5'^ ' 
4 16 8 

122 ' ^ " + 71' 9 | " + 8' l l | " + 45' 8 | " + 155' l l f 

Subtract: 

o 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

\ 8 9 5 ' 9-^ > 1,599' 10^ 

1" 5., 

u 

1,435' I I2 - 396« 10 
8 

3" 
165' 

271' -

194' 11" 

8 - 156' 1(^^" 

159' 94 
4 

95' 1" 
2 

1 I ) 

3,795' 2^ - 2,694' 2-
C M 

I o3. 
8 

5" 3,689' 11^^' - 1,792' 4 | ' 

1,435 , i" 396' i o | " 

i 
12.i 
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Addition and Subtraction of Fractions Test No. 1 - B 

Add! 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Subtract: 

3 " Q " •711 1 -211 

41' 24 + ^ ^ + 121' 4- 23' 11^ "̂  "7' 16 

15" 7" icii 

42' Syj 4- 100' 4 - 6 ^ + 7 ' 11" 4- 9 | f 

245' 6 f + 11. i i | " f 8f^ Hh 7 2 ' f + 56' 9 f 

123' 6^1" ^ 45' 4- 8 ' f ^ 8 f 4- 31 ' l l j f " 

3" 7" 1" icii cii 
•7' ^ i 4- 18' 8 4- 1 1 - 4- 45' l o f l + 155' I 
132' f + 8 f 4. 7' -F 196' 7I" + 17' 4 " 

41 ' 11^" 4- 21' 4- 110 ' ^ " -f 8 l " 4- 8 ' i " 

8 4 

16 4 8 

155' 2 | " + l i | " + 34' 4- 18'^^' + 21' lof" 

9. 2,279'-^ ' - 1,378' 6 | " 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

,895' lof^' - 796' l l | " '16 

n 559' 6" - 359' 7 | 

i9V 
3" 159' 9t 

. 3" 7" 
156' ^ - 49' 10^ 

1" 3 3 5 - t . 

311 = 

189' 3f̂  

316' 8" 

rv 
1" 
8 

875' H T " - 687' 7-^" 4̂ 16 
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Addition, Subtraction nd Mult ipl icat ion 
of F rac t ions 

Add: 

Tes t No. 2A 

« ^ 

1. 9 f % 115.3^' . 7 . 1 0 f . 4 . ^ ' 

Subtract: 

7" 
2. 298' 7~ 

Multiply: 

198' 6 
1 " 

3. 66' 8" X 17' 3" 

4. 

5. 

29' X 27' 4" 

Nine men worked 7 days each, 7 hours pe r day, a>nd earned 
$3, 45 pe r hour . How much was the total payrol l? 

6. Four teen b r i ck l aye r s worked 6 days each, 7 hours pe r day, and 
laid 64, 092 br ick . \ DW many b r ick did each raian average pe r 
hour? 

7. A builder put up a wall for $11, 500. 00. His labor cost was 
$4, 765. 5o. He bought 23, 500 br ick @ $46. 50 pe r i , 000. 275 bags 
of m o r t a r cemient @ $ 1 . 09 pe r bag» 19 cu. yds . of sand @ $3. 65 
per ya rd , and his overhead cos t was $969. 50. How much did he 
make? 

1̂  \'-

is I; 

8. K it takes 6-| b r i ck to cover 1 sq. ft. of wall , how mtany brick 
a r e needed for a wall 185' long and 9* high? 

- 1 2 5 -
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Addition, Sabtrsctio?) and Multiplication 
of FractioRo^ Test No. E - B 

Add; 

i.. 229' 8 ' i- 1~" 
^ M 

17' -̂  125= a t 

i 
I (J 

Subtract: 

2. 

Multiply: 

5" 
133' 32 

I " 

47' 8" X 39- 9 I ! 

4. 23' X 18^ 8" 

•«! 

5, Nine tnen worked 8 days eachj 7 hours pe r day and earned a tota/i 
of $ 1 , 839. 60, How much did each xnan e a r n pe r hour? 

6, Seven laying br ick averaged 117 b r ick each pe r hour . How many 
br ick did they lay in 7 days , working 8 hours p e r day? 

7, A builder put up a wall for $12, 200. 00. His labor cost was 
$4, 763. 55. He bought 22, 500 b r ick @ $46, 25 p e r 1,000, 279 bags 
of m o r t a r cement © $1 . 09 pe r bag, 21 en, yds , of sand @ $3, 85 
pe r y a r d , and his overhead cost was $983. 25. How much did he 
make ? 

8, If it takes 6|- b r ick to cover 1 sq. ft. of wal l , how m.any b r i c k a r e 
needed for a wall 173' long and 7' high? 
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ief. 
»-te Addition, SubtractioD, and Multiplication 

of Frac t ions Tes t No. 3 - A 

^-ss 

^#?--> 1^^ 

M wm 

V-: 

I'^mi 

i 

Add; 

3" i'l 9" cu 
115' ft + 29' 6z + 8rr 4- 1 4 0 ' I -f 56' 9^ 

1" 

e.>» 159' I" 
16 

'5- 7^/ •̂- 81 ' 61- + 265'44- -̂  2 ' t 
16 4 

Subtrsxt: 

1 I! 
3. 3,795* 44" - 2,694' 4 | " 

4, 

Multiply: 

6. 

7. 

8. 

9. 

10. 

1,286' 3" 
3" 

285' 4 f 

19' 3" X 18' 4" 

18' 4" X 17' 8 t i 

^ 

39' 3" X 18' 9" 

Nine men worked 8 days each, 7 hours pe r day, and earned a 
total of $ 1 , 839. 60. How much did each m a n e a r n per hour? 

A builder put up a foundation for $15, 600, 00. His labor cos t was 
$5, 896. 25. He boxight 32, 500 b r ick @ $48. 75 pe r 1,000, 
1,250 blocks @ 30^ each, 289 bags of m o r t a r cement @ $1.13 
pe r bag, 30 cu. yds , of sand © $3 .45 p e r ya rd , and his overhead 
cost was $1,679. 45» How nnuch did he inake? 

It takes 6f b r i ck to face 1 sq. ft. of wall . How many b r ick 
a r e needed to f a c i 3. v/all 29$' 6" long and 8' '̂* high? 

mt 
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Wl Addition, Subtraction and Multiplication 
of F rac t ions Test No. 3 - B 

?^~^ 

« « * • & : ; 

Add: 

1. 125' 6^ + 27' 2 i " + 4 ' - | " + 133» l l | " + 22' 2^' ' 

2. 1,350' 52 + 35' sf" + 21 ' l l | " + 1 3 1 ' ~ " + 71 ' l o | " 

Subtract: 

1" 
3. 385' 64 - 279' 8 

Q l l 

1" 

4. 1,784' 2 

Multiply: 

7»t 
998' 4~ 

£5! 

5. 48' 8" X 29' 9" 

Sii 6. 96' 4 " X 32' 3 I I 

7. 33' 4 " X 28' 9" 

8, It takes 64 br ick to face 1 sq« fte of wal^ How many b r i ck a r e 
needed to face a wall 319' long and 8' 6 ' high? 

i 

if 

9. A bui lder put up a foundation for $15,750, 00. His labor cost was 
$6, 013. 65, he bought 27 cu. yds . of concre te @ $13o 75 pe r y a r d , 
34, 500 br ick @ $39. 50 p e r 1, 000, 1, 900 block @ 3 1 ^ each, 269 bags 
of m o r t a r cement @ $1 . 09 pe r bag , 27 cu. yds . of sand @ $3. 95 
p e r y a r d , and his overhead cos t was $ 1 , 895. 75. Kow much did 
the builder make? 

- . ^ i 10. V/hat is the pr ice of an I -beam 27' 6"' long, which weighs 37^ lbs = 
pe r l ineal foot and cost 194-d p e r Ibo ? 

128" 



Addition, Subtraction, Multiplication, and 
Division of F rac t ions Tes t No. 4 - A 

, » i 
Add: 

1. 

2, 

Subtract: 

4. 

Multiply: 

'8 4' 6 t + 12' 8" + 7' ~ + 33 ' 67" 
4: 

i" 
2 

14' + 112' 6" + 8' 9 | " + 87" 

3. 155' 
1 " 
2 97' 5 

311 

8 

201' 9r6 - 102' 5f 

5. 19' X 29' 3" 

6. 18' 3 " X 42' 8 u 

Divide: 

Ĵ 

7. 

8. 

9. 

10c 

21 ' 4" 4- 8 

1 
9' 6" V 12 

6072 sq. ft. T 9 

1 
1,0194 cu. ^̂ * "̂  ^'^ 

11. A cont rac tor built a foundation for $9 ,465 . 00. His labor co^c 
was $2j 248. 65. He bought 25,000 b r i ck (^ $49 50 per i OCO, 
I7S bags of m o r t a r cement ^% $1 . 15 per bag, 15 cu. y i s , of sand 
@ $5, 25 per ya rd , 69 cu. yds . of concre te @ $18. 25 per y a r d , 
emd his overhead cost was $ i , 105. 75, How much did the contraccor 
niake ? 

f ^ 
12. It takes, of b r ick to face 1 sq» ft. of wall* How many br ick a r c; 

needed to face a wall 157' long and 7« high? 

t 
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i^B, 'I 
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'X 

% 

Addition, Subtraction^ Multiplication and 
Division of F rac t ions 

Add: 

1. 

2. 02 

Subtract: 

1 " , 3 " 1" 6' 6" + 17« 4 + 8 | + 36' 4f^ 

1" 1 '̂ " 
82 + 12' 3 " + 7' I + 

3. 

4. 

3 " III 

175' Q - 88' 64 

115' 3 

8 

3" r 

8 - 111' 216 

Multiply: 

5. 

6, 

Divide: 

10. 

27' X 37' 4" 

14^ 6" X 2i^ 9 t! 

7. 

8. 

S% 

15' 9" V 7 

i 
16' 3 " 4- 43 

-3 
'^l'?4 sq. ft. T 9 

l ,248; j c^i.ft. ^ 2 7 

9" 102' 11^^ 

Test No. 4 - B 

• ^ ^ 

u \ 
11. A cont rac tor built a foundation for $9, 645, 00. His labor cost 

was $2, 268, 45. He bought 23, 000 b r i ck @ $49. 50 pe r 1, 000, 
165 ba,gs of niorta.r cement @ $1, 15 pe r bag , 65 cu, yds . of 
concre te @ $18, 50 pe r ya rd , 15 cu. yds , of sand @ $5,3 5 pe r y a r d , 
and his overhead cost was $1^ 205, 75. How much did the 
cont rac tor make? 

12, It takes 6f t r i c k to faxe i sq. ft, of wal l . How many br ick 
s,re needed to facs a. wall ?.69' long and 7' high? 
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Addition, Subtraction, Multiplication and 
Division of F rac t ions and Decimals Tes t No. 5 - A 

I : 

n 

>-^^mr ' 

Add: 

1. 

2. 

3. 

Subtract : 

4 . 

5. 

Multiply: 

6. 

7. 

8, 

Divide: 

9. 

10. 

11. 

12. 

13, 

4' 4 t 

. 5 

\T 
•i II 

o n -F 

E61,058 -r 06? 

r 1 ' \ 
52% -f ife-̂ fo '1- :4% •*rfc -F 2.5?o 

155' 2 

16.05 O '*» "^ >• 

14. 

18' 3 " X 42' 8' 

2 8 | X 7.396 

5f% of 26,988 

9' 6" T l" ! 

164.2733 -f 25.39 

It takes 6|- b r ick to covei 1 sq, i t . of wall How niar»y b r ick a r e 
needed for a wall 12"" long ^^rcad. 8' 6' high^ 

It t akes 600 lath to cover 40 sq. yds , cf wall , Hov^ many lath a r e 
needed to cove- 313 sq, yds . of >all'^ 

Seventeen men worked 9 days each* "i hour? pe r day, and laid a 
total of 103,887 br ick . How rr>5oy br ick did sach man average 
pe r da.y? 

A cont rac tor built a foTAD.dation for $9. 2<~' *. 00 His overhead was 
$ 1 , 123, 75. He bought 14.500 b r ick @ %:.l. 50 pe r 1,000, 2,450 
blocks @ 24^ pe r block, 2b cu. yds . of t^oncrete @ $18. 75 pe r y a r d , 
27 cu., yds . of sand @ $4. 75 pa r ya rd , 197 bags of m o r t a r cement 
© $ 1 . 19 per bag, and a 2? long I -beam weighing 27 l b s . p e r l ineal 
foot and costing 23 <̂  pe r lb*; h is labor cos t was $2, 648. 60. 
Hov/ much did the cont rac tor make? 

' 131 

m 

m 



f ^ * 

» ' 

.5® 

Change to decimals 

15. 

16. 

17. 

18. 

19. 

20. 

15% 

2 8 | % 

6% 

4i% 

76% 

137% 

21. 

22. 

23. 

24. 

25. 

26. 

i4i% 
2 
5 
1 
3 

3i% 

i2i% 

200% 

27. 

28. 

29. 

30. 

31 . 

32. 

1 
3 

1 
2 

2% 

3% 

7 
8 

1% 

1 

Change to f rac t ions , reducing to lowest t e r m s : 

33. .75 

34. . 6 

35. .04 

36. 1.8 

37. 

38. 

.35 

.333 

39. . 09 

40. 1. 16 

Change to pe r cen t s : 

4 1 . . 1 8 

42. . 125 

43. 1. 

44. 2 .25 

3 
45. 4 

46. 

47. 

48. 

49. 

50. 

2 
3 

5 
_I 
^00 
1 
8 
1 
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Addition, Subtraction, Multiplication and 
Division of F rac t ions and Decimals Tes t No. 5 - B 

i i i i i '<•>• 

Add: 

1. 

2. 

3. 

'2 + i 2 ' 3 " -i- 7' ^ + 102' 7i^ 

.005 + 3 . 2 + 1 1 + 267.19 + 4 .627 

1 1 2 ' • 
54% + 163% + 4% + 33^0 + 35% 

Subtract: 

4. 

5. 27 .03 

3 " 9" 
115' 3 f - 111. 2f^ 

18.246 

Multiply: 

6. 

Divide: 

9. 

10. 

11, 

12. 

4 . 

14' 6" X 21 ' 9" 

1 
7* 2 6 j X 8.487 

8. 16 |% of 42 ,789 

16' 3 " 4- 4 J 

210.1248 T 27c36 

It t akes 560 lath to cover 40 sq. yds . of wal l . How many lath 
a r e needed to cover 768|- sq. yds . of wall? 

3 
It takes 6^ b r i ck to face 1 sq. ft. of wall . How many br ick a r e 
needed to face a wall 245' 6" long and 7' high? 

A bui lder put up a foundation for $15, 700. 00. His labor cost 
vas $6 ,013 . 6* .̂ He bought 27 cu. yds of concre te @ $13. 75 

per yard , i 4 , 500 b r ick @ $39. 50 pe r 1,000, 1,900 blocks @ 
31 f each- ^69 bags of m o r t a r cement @ $ 1. 09 p e r bag, and 27 
cu. yds of sand @ $3. 95 p e r y a r d . ; h is overhead cos t was 
$1 ,9^? ?5 Plow much did the bui lder make? 

'̂T?.at is •'d'i.e p r i ce of an I -beam 27' 6" long which weighs 374 l b s . 
per imea!. foot and costs 19-i-^ p e r lb . ? 

- 1 3 3 -



15, Twelve boys in the senior class were planning to become masons. 
If this represented 15% of the c lass , how many seniors were 
there in all? 

16. Compute a year ' s interest on a government bond of $5,000 at 4^%, 

17. By building his own house, a mason estimated that he had saved 
himself 45% of its market value. If the house was estimated to 
be worth $19, 500, what did it actually cost the mason? 

18. A mason averaged 630 brick per day; the apprentice working with 
him averaged -j as msLny. How many bricks did the two men lay, 
working together? 

19. How much of a saving is represented by a discoxint of 3% on materials 
costing $1428.10? 

20. A mason bought a ladder marked $29. 98 at a 12j% discount. 
V/hat did he pay for it? 

-134-



o u^ 
^ 

It T 

UNIT i n 

Tes t No, 6 - A 

% if 

1) 

1. Find the a r ea of a t r iangle which has a base 17' and i s 12' high. 

2. Find the a r e a of a c i r c l e whose d iamete r is 27 ' . 

3 . Find the p e r i m e t e r of a 21 ' 6" squa re . 

4. Find the a r e a of a c i r c l e whose c i rcumference is 28. 2744'. 

5. Find the a r e a of a t r iangle whose base i s 24' and whose height i s 16' . 

6. Find the perimieter of a t r iangle whose base is 24' and whose height 
is 16' . The two other s ides of the t r i angle a r e equal, 

7. Find the c i rcumference of a c i r c l e whose radius is 13' 4 " . 

How many sq. y d s . a r e the re in the wal ls and ceil ings of r o o m s 
having the following dimensions? 

Openings 
Length Width Height Doors Windows 

8. 

9. 

10. 

32' 6" 

44' 

82' 

18' 

31 ' 

46 ' 

12' 

14' 6" 

15' 6" 

2 - - 3' X 6' 8" 5 - - 3 ' 6" x 6' 

3 - - 6' X 8' 4 - - 4 ' X 5' 6" 

4— 8' X 8' 1 2 - - 3 ' X 6' 

t ? 

11. Find the a r e a of F ig . A, 

12. Find the perimieter of 
F ig . A. 

j ' ' ^ /C2 *J 

^ ze' 

\ f 

m 
13. 

14. 

How many cour ses of b r ick a r e needed to build a wall 14' 2f" high? 
The br ick a r e to be la id 4 courses in 11" , 

3 " 
How many courses of block a re needed to build a wall 29' l̂ g high? 

The block a re laid in 87: for each cou r se . 
o 
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i^B?. 1 ,^'^-, 

es t i^o. 6 - B 

1 ^ 

1. Find the a r e a of a t r iangle which has a base 19 ' , and i s 14' high, 

2. Find the a r e a of a c i rc le whose d iameter is 29 ' . 

3 . Find the a r e a of a 23' 6" squa re . 

4. Find the a r e a of a c i rc le whose c i rcumference is 21 . 9912', 

5. Find the a r e a of a t r iangle whose base is 15' and whose height is 10 ' . 

6. A t r i ang le ' s s ides a r e in the ra t io of 3 - 4 - 5 . If the sma l l e s t side is 
15 ' , what is the p e r i m e t e r of the Ir iangle? 

7. Find the c i rcumference of a c i r c l e whose rad ius is 14' 4" , 

How many sq. yds . a r e t he r e in the walls and ceil ings of rooms 
having the following d imens ions? 

Openings 
Length V/idth Height Doors Virindows 

8. 21' 6 t i 18- 10' 2 - - V 6" X V 6 - - 2' 6" X 3' 

9. 

10. 

17' 

72' 

13' 

45' 6" 

8' 6 I I 

16' 

2 - - 3 ' X 6' 8" 4 - - 2' 8 " x 3 ' 

4 - - 7' X 8' 1 4 - - 3 ' X 7' 6" 

11, Find the area, of F ig . A. 

12. Find the p e r i m e t e r of 
F ig . A. 

-< 4S' ^ 

13. How many courses of b r i ck a r e needed to build a wall 14' lOg" high? 
The br ick a r e to be laid 4 cour ses in lO^-". 

14. How many br ick a r e needed for the f i r s t cou r se of a building, 
147' 6 i " long,and 106' 6" wide? A br ick with the c r o s s joint 
m e a s u r e s 8 8 
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Test No. 7 - A 

1. How many sq. yds . a r e the re in the walls of a room, 37' 6" long, 
29' 9" wide, and 11' high? 

2. Find the a r e a of a t r i angu la r p r i s m whose base is 24 ' , whose height 
is 16 ' , and whcse length i s 37 ' . 

3 . V/hat is the a r ea of a rec tangular p r i s m , 32* 6" long, 17' wide, 
11 ' high? 

3 
4. It t akes 6 j br ick to cover 1 sq. ft. of wall . How miany b r ick a r e 

needed for a wall 259' long and 9' high? 

5. Find the a r e a of a 7' 6" cube, 

6. Find the a r e a of a c i r c l e whose c i rcumference is 26. 7036' . 

7. Find the a r e a of a cyl inder whose d i ame te r is 24 ' , and whose height 
i s 18 ' . 

8. How many sq. yds , a r e t he re in the walls and ceiling of a room 
30' long, 20' wide, and 9' 6" high? 
Openings: 2 doors 3 ' x 7' and 6 windows 4 ' x 4 ' , 

9. Find the a r e a of Fig. A. 

10. Find the p e r i m e t e r of F ig , A. 

3:S' " ^ 

-137-



r>f 
S'.l^^;-y? sJ„^ .A^-.^, »W- , i , . ^ ^ ^ » ;'- r'^i, -^ , - . „ _ , - ^ 

/ " 
^ / , - j , ( . -

Test No. 7 - B 

1. How many sq, yds. are there in the walls of a room 37' 6" long, 
27' 6" wide, and 11' high? 

2. Find the area of a triangular pr ism whose base is 24', whose 
height is 16', and whose length is 37' 9". 

3. Find the area of a rectangular prismi, 32' long, 11' wide and 17' 
high. 

4. It takes 6^ brick to cover 1 sq. ft. of wall. How many brick are 
needed for a wall 259' long and 9' high? 

5. Find the area of a 9' 6" cube. 

6. Find the area of a circle whose circumference is 32. 9868'. 

7. Find the area of a cylinder whose dianneter is 24' and whose height 
is 16', 

8. How many sq. yds, are there in the walls and ceiling of a room 
50' long, 25' wide, and 12' 6" high? 
Openings: 3 doors 2' 8" x 7' and 12 windows 3' x 4' 6". 

s 

9. Find the area of Fig, A. 

10, Find the perimeter of Fig. A, 

A 29' 

N— /o —^ 

M 
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UNIT IV 

Test No. 8 - A 

1. How miany sq. yds . a r e the re in the walls and ceiling of a room 
25' long, 15' wide, and 9' high? 
Openings: 3 doors 3 ' x 7' and 6 windows 2' 8" x 5 ' . 

How many cu. yds . a r e t he re in the folio«;;7.?jg foimdari^n wal ls? 

B D E 

2. 

3, 

4. 

12" 

12" 

16" 

12' 

13' 6" 

18' 

89' 6" 

50' 

36' 

38' 

42 ' 

50' 

36' 

38' 

42 ' 

5. How many br ick laid with a :|" m o r t a r joint a r e needed to build 
the foundation walls in problenn 3? 

6. How many cu. yds . of m o r t a r a r e needed to lay the br ick in p rob lem 5? 

7. Find the a r e a of a rec tangula r p r i s m 27' long, 14' high, and 4 ' 6" wide. 

8. Find the a r e a of a cyl inder whose d iamet3r i s 12' and whose height i s 

9. 5f% of 48 , 762 = ? 
10. Find the a r e a of Fig, A. 

11. Find the p e r i m e t e r of F ig . A, 

^ 

^— a^'—>\ 

12. How many tons of m a r b l e venee r a r e needed to veneer the foundation 
walls in p rob lem 3 ? 
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Test No. 8 - B 

r I -

1. How many sq. yds , a r e in the walls and ceiling of a room 
30' long. 22' wide, and 11' high? 
Openings: 3 doors 2 ' 8 " x 7' and 10 windows 3 ' x 5 ' , 

How nnany cu. yds . a r e t he r e in the following foundation wal ls? 

A B C D E F 

2. 12" 14' 79' 6" 

I! 

h , f 

If . i-

^{i 

^ ! 

3. 

4. 

5. 

12" 

16" 

11' 6" 

15' 

37' 

38' 8" 

29' 

45' 

37' 

38' 8" 

29' 

45 ' 

How miany br ick laid with a |^" m o r t a r joint a r e needed to build 
the foundation walls in p rob lem 3 ? 

6. How many cu. yds . of m o r t a r a r e needed to lay the br ick in p rob lem 3 

7. Find the a r e a of a triangxilar p r i s m whose base is 18 ' , height is 
12 ' , and length is 29' 9". 

8. Find the a r e a of a cyl inder whose d iamete r i s 6' and whose height 
is 18 ' . 

Si- * 

;i 

9. 163% of 27,968 = ? 

10, Find the a r e a of F ig . A, 

fc ! t 
I' • i-

M 
i 

l> 

11. Find the perimieter of F ig . A. 

12. How many tons of gra ined stone veneer a r e needed to veneer the 
foundation walls in problemi 3 ? 
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Test No. 9 - A 

1. How many sq, yds . a r e the re in the walls and ceiling of a room 
18' 6" long, 14' wide, and 10' high? 
Openings: 2 doors 3' x 6' 8" and 4 windows 2' 6" x 4 ' . 

2. Find the number of cu. yds . in 12 co lumns , 2' in d i ame te r and 
17' 6" high. 

How many cu. yds . a r e the re 
in a slanted wall which i s 
79' 6" long? See sect ion view, 
F ig . A, for width and height. 

-->j/'|<-
FIG. A 

Section View 

T 
s FIT 

± 

-^-a'-^-'j"^-

h "x5-6' H 

4. How many cu. yds . of concrete 
a r e needed for the walk, Fig . B? 
Walk is 4" thick. 

How ntiany cu, y d s . of concre te 
a r e needed for the floor of 
Fig, C? Concrete is 6" thick. 

|-«—.s-a îS'H 
How many cu. ydij. a r e t he re in the following footing and 
foundat ion walls ? 

A 

( 12" 
( 2 ' 

B_ 

8' 6" 
1' 

43« 6 II 

D 

71" 6 t t 43 ' 6 I t 7 1 " 6 I t 

7, How many br ick laid with a "I" m o r t a r joint a r e needed for the 
foundation walls in problem 6? 
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8, How many cu, yds, of mortar are needed to lay the brick in 
problem 7? 

9. How many cu. yds. of concrete a re needed for the floor in 
problemi 6? Floor is 6" thick. 

10. How many tons of grained stone veneer a re needed to veneer 
the foundation walls in problem 6? 

11. Find the area of a cylinder 3' in diamieter and 16' 6" high, 

12. How many cu, yds, of concrete a re needed for 18 columns 
18" square and 16' high? 

13. How miany cu. yds. of concrete are needed for the patio in 
Fig. D? Concrete is 4" thick. 

14. Find the perimeter of Fig. D. 

15, 

^—^6'-H 

O IQ' 

How many days will it take 6 bricklayers to lay the brick in 
problem 7, if they work 7 hours per day and lay an average 
of 56f brick each per hour? Give the answer to the nearest 
half or full day. 
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Test No. 9 - B 

1, How miany sq. yds . a r e the re in the walls and ceiling of a room 
29' long, 21 ' wide, and 12' 6" high? 
Openings: 2 doors 2' 6" x 7' and 2 v/indows 3 ' x 5 ' . 

2, Find the number of cu. yds . in 12 columns, 4 ' in d i ame te r and 
17' 6" high. 

3, How mamy cu. yds , a r e the re in a slanted wall which i s 89' 6" 
long? See sec t ion view, Fig , A, for width and height. 

—̂  I ̂ — 

T 
J 

e 

—H N—4 

T 
I 

h' 

-H^'-^'}^ K- -S2f 

50' 

M M— d̂ T" "^ 

4, How many cu. yds . of concre te a r e needed for the walk. Fig , B? 
Walk i s 4" thick. 

5, How many cu. yds . of concre te a r e needed for the floor of F ig . C? 
Concrete is 8" thick. 

6, How many cu. yds . a r e the re in the following footing and 
foundation walls ? 

ii I A B D E 

( 12" 
( 2 ' 

9' 6" 
1' 

54' 9" 61' 9 I t 54* 9" 61 ' 9 t i 

7, How many br ick laid with a j " m o r t a r joint a r e needed for the 
foundation walls in oroblem 6? 
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8. How many cu. yds, of mortar are needed to lay the brick in 
problem 7? 

9. How miany cu. yds. of concrete are needed for the floor in 
problem 6? Floor is 6" thick. 

10, How many tons of marble veneer are needed to veneer the 
foundation walls in problem 6? 

11. Find the a rea of a cylinder 6' in diameter and 16' 6" high. 

12. How nriany cu. yds. of concrete are needed for 24 columns 
18" square and 16' high? 

13. How miany cu. yds, of concrete are needed for the patb in 
Fig. D? Concrete is 4" thick. 

14. Find the per imeter of Fig. D. 

.-I 

p -

it,', i 

o so' 

h—"̂ B'-M 

15. How many days will it tak 7 bricklayers to lay the brick in 
problem 7, if they work 7 hours per day and lay an average 
of Sl\ brick each per hour? Give the answer to the nearest 
half or full day. 
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ANSWERS 

UNIT I 

ASSIGNAdENTS 

1. 

2. 

3. 

4. 

5. 

15. 

7 
^12 

isl 

21 13 
24 

17 

1̂2 

19 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

24 

5ii 

M6 

1 ^ 6 

1 2 2 | | 

^^^6 

^''l 
166^ 

189^1 

196f6 

329 4 i 
48 

16. $684.90 

17. $479.45 

18. $5,098.02 

19. $42.62 

20. $1,145.99 

1. 

2. 

^ ^ 6 

2. 379 

3. 

4. 204^ 

5. 1,197^ 

6. 4 1 5 T 

7. 2 ,106-

8. 369f6 

9. 358 

10. iz 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 45~ '24 c^- yds. 11, 

12. 4 2 T CU. yds . 12^ 

13. 60*2 cu. yds . 13^ 

, 1 
14. 36O3 

15. 43I4 

16. 235 

c 
.17* E«i'7' 8 

18, 1 393r 

19, $28.33 

20. $28.45 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

1,148 

1,011 

222 

2,371 

410 

57 

136 

224 

127 

226 

96 

105 

101 

9̂ " 8̂ 

2̂ " 

2̂ " ^̂8 

3" 

8̂ 
7" 

i " 
8 

>> 

16 

13" 
16 

5" 

5" 

1" 
52 

\V 
: i» 

230J cu. yds. 

7 3 | h r s . 

,JJL" 
199' 6le 

7" 
42' 6f^ • 

1" 

3,073' Id 
3" 8,090' 5^ 
4 

- 1 -
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11 ASSIGNMENTS 

;i 

l^B~ ' 

^-^•^•EJ. 

ffim; 

4. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

269' 16 

7" 
413' I3 

1,462' 

5 " 
1,450' 58 

187' 8" 

154' 32 

o i l 
861' Zf̂  

3 " 
821' 6-| 

301 ' 9" 

Lil' 880' 11 15 

3 " 
193' ^Ye 

5." 
275' Sf^ 

11" 
13. 1,133' 97^ 

13" 
14. 134' 1 0 ^ 

3 " 
15. 157' "5^ 

3" 
16. 116' 8jp̂  

17. 246' 

18. 595' IO4 

19. $2,115.92 

20. $8,235.38 

5. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

1" 
24 

5" 

7" 
2— ^̂ 8 

^8 

9" 
16 
3 " 

58 

2^" 

si" 
^8 

Cll 4 
Ta' 

1 
3 " 

o n 

5I" 

8'" 

3 " 99- f̂  

5" 
288' 7 | 

1" 
255' 8f-̂  

5" 
71 ' 2~ 

8 
0 1 II 

8,166' 8j~ 

21 . 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31 . 

32. 

33. 

34. 

35. 

36. 

37. 

38, 

39. 

40. 

365' 

57' 

233' 

5:9' 

164' 

53 ' 

2' 

210' 

159' 

74' 

203' 

55' 

100' 

234' 

180' 

185' 

878' 

613' 

90' 

2 ,668 ' 

^ 6 

1" 7— '8 

1" 
%2 

, 1 5 " 
M6 
6.^" ^6 

9I" 
16 

311 
3 ~ 
•^4 

^16 

, 1 3 " 
^16 

23" 
^^32 

o25" 
^32 

3 " 
^8 

1" 
816 

. 1 1 " 
^32 

3 " 8f 
, 2 3 " 
^32 

5" 
32 

1" 

5" 

- 2 5 " 
^32 

- 2 -



- I « » 

.f 

6. 

1. 323' 7: 16 

2. 404' (f^ 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

283' 

152' 

187' 

86' 

295' 

4 ' 

3 ' 

1,038' 

46 ' 

2 ,784 ' 

1,000' 

1,020' 

11 a' 

5" 
he 

3 2 

8-i" ^2 

7" 
58 

1" 
1T6 

1"^" 

13" 
716 

^8 

4 
•an 1̂ 

1" 

1" 
T6 
1" 4 

16, (y CU. yd. cone. 

1 
17. 194 cu. yds . cone. 

18. 380 br ick 

19. $248.54 

20. 29 bags (short) 

ASSIGNMENTS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

11. 

3" 
57' 8f 

, 13" 
36' 4-16 

5" 951- 8 j \ 

3 " 146' 6f 

3" 
99' 28 

3" 
4 ' 74 

3 " 
101' 3f6 

13' 28'7-if 

1,010' lO"!" 

11" 
403- j ^ 

1" 
168' 3r6 

7" 
147' 8^ 

15" 
123' S y l 

59' 5f6 

1,590' 7^^' 

3" 86- 9f i 

Ol 9 C U . %2 cu. yds . for job #4 

18. $308.83 left 

19. 44, 250 .face br ick 
13, 550 comimion br ick 

3,300 blocks 

20. $4 ,110 .36 

mm J m» 



! « ' 

TEST #1 

ADDITION AND SUBTRACTION OF FRACTIONS 

A 

it 

mm 

m 

m 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8, 

9. 

10. 

11. 

12. 

13. 

14, 

15. 

16. 

1,793' 

342' 

181' 

353' 

I V 

181' 

323' 

404' 

295' 

1,039' 

8' 

111' 

99' 

1. 100' 

1,897' 

1,038' 

9" 
T6 

5" 
T6 

9 ^ " 
^16 

5" 

, 1 3 " ^n 
3" 

"r6 
7" 

, 5 " 
^~6 

9" 
1̂ 16 

7" 
8 

13" 
h 6 
1" 

24 

1" 
»°I 

5 

, 1 3 " 
^16 

1?' 

M 

1. 194' 1" 

9" 

8 

2. . 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

IE. 

16. 

152' 

387' 

209' 

227' 

353' 

181' 

230' 

900' 

1,098' 

199' 

131' 

106' 

18' 

96' 

188' 

32 

3 " 
16 

1" 
44 

11" 
576 

1" 
58 

nii" 
^16 
, 1 3 " 
M6 

n6 
7" 

5" 
lOg 

1" 
2i 

7M 

^8 

4" 
7^" ^16 

15" 
3 l 6 

. 4 -



ASSIGNMENT 8 

iisn 

i f. 
I? I 

K I i 

1. 

2. 

3. 

4. 

5. 

6. 

7 

8. 

9. 

10. 

11. 

12. 

13, 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

^ 2 

3 
354 

33f 

1 
4 

3 
8 

1 
2? 

4 
7 

339 

10T6 

103^ 

6^2 

47!! 
^'12 

i,l6lf 

515^ 

661J 

545 

1 
6 

3i 

3^4 
1.885̂ „ 

18 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

3/. 

38. 

39. 

40. 

1 
2574 

1 
1572 

257-
4 

49-̂  
^12 

5 
125r2 

328f 

I65f 

1 
1,4833 

1 
23 

11 
16416 

38} 

504^ 
9 

-1 
-f 

275i 

1 
1348 

5 
336 

7 
T2 
1 

33 

8 
11,9479 

. 5 -



„ ^ y f 

'Sof t I ASSIGNMENT 9 

m 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10, 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

4 

1 
2 

1 
5 

4 
3 
4 

3 

25 

5 

1 
33 

'^4 
10 

6 

4 
-t 
4 

"4 
63 

5 
2or2 

14 

30 

11 
21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

77312 

8 
3, 522^ 

92 if 

436if 

3 
3158 

2 
74I3 

6 6 0 ^ 

1,6552 

2 , 2 4 l | 

762 

1.9584 

8 0 l | 

l ,270ii 

1 ,834 | 
6 

1,424 

8 9 8 | f 

1,8054 

1 ,686 | 

3 ,042 -

8 
3 , 5 2 2 Q 

sq. 

I I 

I I 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

I t 

ft 

I I 

I t 

I t 

t t 

I t 

I t 

I t 

I t 

I t 

I t 

11 

I t 

I t 

I t 

t t 

I t 

I t 

t t 

- 6 -



JL^- . 

1̂  
II 

c iS. 

4 » 

V I 

t; L-

I 

i>-

Pi i 

i 

10. 

1. 

2. 

3 . 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

$1 ,732 .50 

$3 ,301 .00 

3 
2» 9764 b r ick 

1" 
269' fe 

7" 
413 ' ^J-

8 

7" 
1,020' 4j^^ 

5" 
99' 58 

7453 sq. ft. 

450"^; " " 

i ; 0 5 4 ^ " " 

1, 5 1 9 | " " 

533 " " 

7 
2,8818 " " 

1.882f6 " " 

2 0 i | ' " " 

ASSIGNMENTS 

1. 

2. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

11. 

$3. 75 per hour 

,854.84 

3. 16,224 brick 

1,462' 

5" 
1,45a' Sg 

1" 
101' 5-

27' 
111' 
16 

li457^ sq. ft. 

1,3502 " " 

2,073g " " 

2,521ĵ 2" " 

1 
347r- " " 

1,262^ " " 

805^ " " 
18 

13lil „ „ 
12 

fi '• * -7-



• ^ •f> . ^ ^ 

» ; 

TEST 2 

A B 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

1" 
127' 98 

3" 100' 1~ 

1, 150 sq. ft. 

2 
7923 sq. ft 

$1,738.80 

109 brick 

$4,303.15 

10,822T brick 

1. 

2. 

3. 

4. 

5. 

I" 
372' 6j 

1" 
100«9g 

1,894^ sq. ft. 

4293 ŝ - *̂-

$3. 65 per hr. 

6. 45 ,864 br ick 

7. $5 ,027 .61 

8. 7, 87I2 br ick 

- 8 -
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<m 

« ; ASSIGNMENTS 

12. 

i . 

4. 

5, 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

98 br ick 

2. $5 ,033 .55 

3. $ 1 , 7 3 8 . 8 0 

187' 8 ir 

154' -i 
32 

1 " 
1,010' 74 

1" 
777' 10^ 

4 

1 

I 
2 17'> It If 

454T " »» 

2 ,076 - <» M 

1,82322 " " 

1,882^^ •• M 

1,054-^ " " 

533 " " 

13. 

1. 936 br ick 

2. 7,0002 b r ick 

3. $5 ,544 .85 

4. 861 
IM 

•2r6 
^ I f 

5. 821 ' 6 | 

6. 510' 6 3 " 

15" 
7. 1,900' 5 16 

83 sq. ft. 8. 12f sq. ft. 

9. 3 2 3 - " u 

10. 3 1 5 - <t u 

11. 455^2 " " 

12. 

13. 

14. 

15. 

2,060 n ti 

7 4 l | t, „ 
3 

1 ,894 | M .. 

660:r-r M M 
24 

1. 

2. 

3. 

4. 

5. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

14. 

11 ,599^ br ick 

$5, 02-7. 74 

$198.05 

301 ' 9" 

11" 
880' l l j ^ 

9" 
1,087' f^ 

3 " 
106' l l f 6 

7893 sq. ft. 

I64 " M 

3153 " " 

754 It I I 

450^ " " 

»24 246oT " " 

1 
1,9882 It It 

2,8743 " " 

540 f " " 

- 9 -



^ « 

;i-
^S' ' 

A 

TEST 3 

; i t 

" I 

h-sf 
ilHI 

1. 342' 1 16 

11" 

2. 508' 7f^ 

3. 1,100' l l | " 

4. 1,000' 10|-" 

5. ^^^Yi ^̂ * ^^ 

; i i 

6. 323# •• II 

15 
7. 73516 M It 

8. $3. 65 pe r hr , 

9. $5 ,634 .85 

10. 16,4923 br ick 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

312' lij--^ 

1,610' l o | " 

11" 105' 9^1 

en 
785' 7 | 

l»447f 3q. ft 

3 
3,1064 " " 

9 5 8 j " " 

8, 1 6 , 3 0 2 | b r i ck 

9, $5 ,117 ,74 

10. $198.05 

R 1 

it ! 

-10 -
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«-,. V - I 

m 

^m 

j l B i 

i 

it 

16, 

1. 

2. 

3. 

4. 

5. 

6. 

7, 

8. 

9. 

10. 

11. 

12. 

13. 

14. 
15. 

4 
si 

f̂ 
3-!-

4 ^ ^ 
20 

Bi 

isi 

-i 
1 

74 

14^ 

Bi 
3 
4? 

1 
4i 
13 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31, 

32. 

33. 

34. 

4. 9" 

12' 

1.2' 9" 

16' 

20' 6" 

3' 7" 

13' 5" 

12' 8" 

17' 9" 

11' 10" 

13' 4" 

V 10" 

32' 5" 

14' 9" 

16. 12' 8" 35. 27' 11" 

17. 7' 4 11 

18. 8' 3 t t 

19. 2 1 ' 8" 

20. 7' 9" 

ASSIGNMENTS 

3. 

4, 

5. 

6. 

7. 

8. 

9. 

17. 

1. 12 

2. 

8 

21 

7 

4 

21 

12 

16 

10. 20 

11. 3 

12. 13 

13. 12 

14. 17 

15. 11 

16. 13 

17. 7 

18. 14 

M l 

4 " 

3" 

8" 

9" 

911 

4 " 

9" 

6" 

7" 

5" 

8" 

9" 

10" 

4 " 

10" 

n i l 

19. 27' 1 1 " 

20. 7' 4 " 

21. 

21, 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

152" sq. 

1 
124 " 

22I " 

nf " 

2 9 ^ -

174CU. 

472 " 

5 
196 " 

39f " 

14.38 

yds 

II 

II 

tt 

II 

yds. 

ti 

n 

It 

ti 

5 1 ' 193 sq. yds. 

32. 

33. 

34. 

35. 

36, 

25j " " 

3 
>4 97 " " 

679 cu. yds, 

4 8 T " " 

4' 9" 

37, 6' 8 M 

38. 9' 8" 

39. 4 ' 9" 

40. 4 ' 6" 

- 1 2 -



( 
.1 

i 

I 

: i 

i i 

: f 

! I 
• } 

I 

' ! 

* 
I 

. i 

18. 
1. 

2. 

3. 

4 1 3 ' 2 | 
2 

1" 
209' 4 

1,020' ^^ 

1. 

2. 

3. 

ASSIGNMENTS 
19. 

• 1" 
224' I2 

i n 

202' 24 
4 

5" 
46' 6f 

1. 

2. 

3. 

20. 

" ' 6^6 

3 " 
7' 84 

163'g sq. 

4. 118' 8^" 4. 2,784'5|" 4. 148| " " 

5. 1,150 sq.ft. 5. 4,997- sq. ft. 5. 712j~ " " 

6. 3,069|Ysq. ft. 6. 18,874- " " 6. 3' 6" 

7. 12' 8" 7. 17' 9" 7. 4' 4" 

8. r 3" 8. '1' 9" 8. 8' 3" 

9. 

10. 

11. 

12. 

13. 

15. 

16. 

17. 

9" 

14' 3 " 

5' 10" 

12. 5 cu. 

18.75 " 

138, 5 sq. 

89.75 " 

2' 4'' 

109 br ick 

yds . 

It 

yds . 

II 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

19' 3 " 

7' 6" 

4' 4 " 

453^ sq. 

147f •• 

9 3 ^ . . 

7 9 ^ " 

^̂i 

yds . 

II 

n 

11 

2 
6133 b r ick 

9. 

10. 

11. 

12. 

13. 

14-

15. 

16. 

17. 

4 ' 3" 

29^ sq. 

47f .. 

1337 •• 

152* cu. 

37^ " 

2 4 ^ . . 

$272.25 

yds . 

II 

n 

yds . 

It 

ti 

$4 ,095 .36 

Its. $26.25 
I I 18. $3,827.25 

19. $6,440.82 

20. $128.70 

21. 52 courses 

19. $382. 59 

20. $6,394.11 

-13-



•̂ - '^;£^yr-^^_ ' 

Saw*; i 

• ^ i W 

w * I 

21. 

ASSIGNMENTS 

22. 23. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

7" 
29' frg 

5" 
44' 9f 

2,317^2 

'^'n 
3442 

5' 2" 

31 9.1 

4 ' 9" 

2' 9" 

2 
38^ sq. 

87 .5 " 

5 
1559 " 

47. 5 cu. 

3 8 . 9 7 " 

26^ " 

$314.47 

sq. f t , 

It ti 

It M 

yds . 

It 

It 

yds . 

11 

It 

$3, 904.54 

1. 

2. 

3. 

i, 

5. 

6, 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

9" 

3 " 
13' IO4 

1 ,060-

159J 

1̂ 4" 

3' 3" 

12' 9" 

sq. 

II 

47 sq. yds . 

24" ' 
4 ^ cu. 

56J " 

36^ •• 
2 

1 

yds 

tt 

11 

10,032 lath 

1,267^ 

i l O j 

ft. 

It 

• 

blocks 

sq. 

848 b r i ck 

$3,236. C 13 

yds . 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

1" 
88' 5g 

11" 
39' 3Y6 

1 
2565 sq. ft. 

1,5199 ^^' ^^' 

8' 4" 

7' 9" 

4 ' 9" 

1 
3O3 sq. yds . 

3 7 I tt It 

23 

1 
434 " " 

191 " " 

$265.65 

8, 044^ lath 

3 
7, 734g b r i ck 

$4. 30 per h r . 

$5 ,297 .37 

T - * 

- 1 4 -
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a ^ S 

•*je- a 

A. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

7" 
57' 83 

1" 
136- 8 

1" 
57' 7^ 

3" 
99' 4j-g 

5554 sq. 

7 7 8 | " 

2' 8" 

6' 4 " 

6^2 sq. 

37^ cu. 

$3 ,333 . 

7 , 1 4 3 | 

ft. 

ti 

yds . 

yds . 

85 

br ick 

TEST 4 

1. 

2. 

3. 

4. 

7. 

B. 
" l i " 

60.776 

3 " 
122' llf^ 

86' Sg 

4' 
13» ' 
16 

5. 1,008 sq. ft. 

6. ^^^8 ^^' ^̂ • 

2' 3 I I 

8. 

9, 

10. 

11, 

12. 

3 ' 9" 

3 
794 sq. 

464 cu. 

$3 ,559. 

7,6892 

yds . 

yds . 

80 

br ick 

- 1 5 -
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1 ^ 
UNIT II 

ASSIGNMENTS 

p 

1. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

21.999 

27.719 

24.226 

166.451 

307.301 

1,870. 104 

2,838.722 

1,923.756 

3,684.805 

142. 741 

6.45 

56.86 

3.916 

114.711 

9.26 

7.345 

2.091 

688.947 

8.907 

10.531 

.25 

.1 

.4 

. 125 

.9 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

.333 

.875 

.667 

.75 

.5 

.7 

1.6 

6.125 

3.333 

10.03 

1 
2 
3 
4 
3 
50 
1 
8 
1 
5 
9 
20 
7 
100 
5 
8 

1 ^ ^25 
2 
5 
13 
20 

,49 
^50 

20 

2. 

1. 10.29 

2. 30.56 

3. 4.2 

4. .00042 

5. 11.232 

6. 63.639 

7. 43.4 

8. 175.77 

9. 1.386 

10. 7.009 

11. 3 

12. .028 

13. 14 

14. 105.8536 

15. $694.11 

16. 164.90 

17. 20.992 

18. $12,64 

19. .07584 

20. . 15616 

21. $66.15 

22. 2.997 

23. $248.40 

24. 28.62 

25. 40.59 

-16-



ASSIGNMENTS 

S : ^ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

li. 

1.2 

. 85 

33. 5 

.26 

7,600 

5.4 

12.66 

18,500 

27, 272 

35.555 

19 .2 

14.823 

8.529 

12.583 

8,222 

18 

8.421 

12. 608 

11. 142 

9.555 

4. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14, 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

3 
50 

i 
10 

1 
4 
3 
10 
2 
5 
3 
4 

3 
5 
1 
3 
1 
40 
1 
8 

li 
4 
. 05 

, 15 

. 125 

. 65 

.175 

. 035 

. 075 

. 04 

,0675 

. 7 8 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31 . 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

4 1 . 

42. 

43 . 

44. 

45. 

1.00 

1.75 

. 0 1 

25% 

50% 

90% 

85% 

125% 

6% 

4 | % 

250% 

99% 

1 
372% 

10% 

60% 

50% 

25% 

12^% 

70% 

16f% 

66f% 

80% 

5% 

- 1 7 -



if ASSIGNMENTS 

m ^ 

2. 

3. 

4 . 

5. 

6. 

7. 

8. 

9. 

10. 

l l 

13.75 

107.7 

3 ,973 .5 

1,316 

916.5 

225 

320.25 

66 .57 

1,578.9 

23,610 

6. 

11. 1,133,333 

12. 270 

13. 128 

14. 245 

15. 192.5 

16. 1,575 

17. $144.00 

18. $3045.75 

19. $67 ,500 .00 

20. $145.18 

1, 90.663 

2. 149.58 

3. 1.745 

4. 86.586 

5. 

6. 

3.0512 

14i% 

7. 30.48576 

8. 408.576 

9. 1. 187i 

10. 166.914 

11. 27.82 

p2 . $78.75 

13. 414 

14. 1.308 

15. $17.12 

16. 290 

17. .245 

18. 

19. 

20. 

2 1 . 

22. 

23 . 

24, 

25 . 

18-

13,056 

2 
I863 

2i% 

.37275 

.065 

.125 

1.5 

.0375 

26. 

27. 

28. 

29. 

30. 

3 1 , 

32. 

33 , 

34, 

35. 

36» 

37, 

38. 

39. 

40, 

4 1 . 

42 . 

4 3 . 

44 . 

^ 5 . 

46 . 

47 . 

48 . 

49 . 

50. 

i 
20 
3 
40 

1 
8 
3 
4 
2 

I5 

. 7 

.667 

.625 

. 1 5 

. 0 1 

JL 
4 

7 
20 

I 
5 

1 
8 

99 
100 

50% 

33|% 

19% 

150% 

600% 

30% 

80% 

5% 

6% 

275% 



• I 

if.. 

i • 
>. 

i 
i \ 

F. ; r 

I r 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1 . 

22 . 

23 . 

24. 

25 . 

TEST 5 

A. 

1. 57» 6 
»ii 

8 26. 2. 

2. 272.725 

54^0 

1" 
4. 57* 7Q 

6.977 

2 

7 7 8 j sq. ft. 

212.635 

1,529.32 

6' 4 " 
6.47 

7, 0161 brick 

7, 770 lath 

27. 

28. 

29. 

30. 

3 1 . 

32, 

33. 4 

.667 

. 5 

.005 

. 0 3 

.875 

. 0 1 

34. 

35. 

3 

25 

36. 4 
5 

38. i 

679 b r ick per day 30 9 
100 

$2 ,988 .05 

.15 

.285 

.06 

.045 

.76 

1.37 

.1425 

. 4 

,333 

3,25 

.125 

40. 12! 

4 1 . 18% 

42. 12-1% 

43 . 100% 

44. 225% 

45 . 75% 

2 
46. 66 2% 

47. 20% 

48. 

49. 

50. 

1% 

87i% 

16|% 

1. 

2 . 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10, 

11 . 

12, 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

B . 

122' 7 
13' 
16 

286.022 

64i% 

3 " 

4'r6 

8.784 

3 
3 1 5 - sq. ft. . 

222.78375 

7, 1 3 1 | . 

y 9" 

7.68 

10, 759 lath . 

11, 5 9 9 | b r i c k 

$4 ,977 .74 

$198.05 

80 sen io r s 

$237.50 

$10,725 

l , 0 5 0 b r i c k o 

$42.84 

$26.23 

-19 -



11 
UNIT III 

ASSIGNMENTG 

;• 

1. 289 sq. ft. 

2 . 513 sq. ft. 

3 . 1,247 sq. ft. 

1. 

2. 

3. 

h. 
19 f t ; 

29 ft. 

198 ft. 

3. 

1. 14 ft. 

2 . 615.7536 ft. 

3 . 840 sq. ft. 

« 

4. 126 ft. 4 . 648 sq. ft. 4 . 1,455.7536 sq. ft. 

^ . 112 ft. 5. 551 sq. ft. 5. 43.9824 ft. 

6. 238 sq. f t . 6. 696 sq. ft. 6 . 147. 9648 ft. 

7. 452,3904 s q . f t . 7. 1, 344 sq. ft. 7 . 23 ft. 

8. 37.6992 ft. 8. 1, 247 sq. ft. 8. 1,012 s q . ft. 

9. 153. 9384 s q . f t . 9. 1, 895 sq. ft. 9. 21 ft. 

10. 126 sq . ft. 10. 15 ft. 10. 1,407 sq. ft . 

11. 48 ft. 11 . 25 ft. 11 . 2 ,465 sq. ft. 

12. 3958 sq. ft. 

13. 226,9806 sq . f t . 

12. 166 ft . 

13. 700 sq. ft. 

12. 268 ft. 

13. 490 ' Ij-^ 

14. 123.5696 ft, 

15. 8 4 j sq. ft . 

14. 150 sq. ft. 

15, 1,200 sq. ft. 

14. 1, 894J sq. f t . 

15. 6» 4 I I 

16. 2 3 5 ^ sq. ft . 16. 850 sq. ft. 16. 16,224 b r i ck 

1 " " ^ ^ 

17. 9' 6 f t 

18. 572.5566 sq. ft. 

17. 1,350 sq. ft. 

18. 110|sq. ft. 

17. $4 ,854 .84 

18- 32 c o u r s e s 

19. 96 ft, 19. 226,9806 sq, ft. 

v^\ 
20. 117 sq, ft. 20 . 361 sq. ft. 

2 1 , 44 c o u r s e s 2 1 . 24 c o u r s e s 

- 2 0 -



mt I 
1 i 
' i ASSIGNMENTS 

! • 

i' 

I 1 

t 

ii 

1. 

4 ^ 

62"J sq. yds . 

5. 

2. 1293- " '* 

3. 179^ " •• 

4 . i 0 5 - | >' M 

4 
5 . 7 3 - >» M 

6. 101. 52 sq. yds . 

7. 415. 4766 s q . f t . 

8. 119 sq. ft. 

9. 109 br ick 

10. $26. 25 per day 

11. $6 ,440 .82 

12. $128.70 

13. 33 courses 

14. 192 b r ick 

X . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

i22g sq. yds . 

21 if " " 

154, 28 sq. yds . 

1 
286g sq. yds . 

689 " '» 

2 1 1 | '« " 

348. 37 sq. yds . 

623 b r i ck 

11,286 lath 

$3 ,101 .37 

$188.70 

13, 833— br ick 

918f3 P .O. t i le 

513 blocks 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

11. 

102Q sq. yds . 

352|- " " 

193. 62 sq, yds . 

,1 
I I69 sq. yds . 

326. 39 sq. yds . 

7 
98^ sq. yds . 

3 2 5 - '» " 

104, 06 sq . yds . 

7O3 sq. yds . 

10. 1,846 sq, ft. 

216 I I I t 

1.2, 1,140 " " 

13. 2,6804 •» <• 

14. 268 ft. 

I 

,3' 

1=:-

- 2 1 -



TEST 6 

iflP' i 

1. • 102 sq. ft. 

2. 572. 5566 sq. fc. 

3. 86' 

4. 63.6174 sq. ft. 

5. 192 sq. ft. 

6. 64' 

7. 83.776' 

5 
8. .1839 ^̂ » y<is, 

9. 367| •• «• 

10. 8 0 ? ! " '» 

11. 558 sq. ft. 

12. 104' 

13. 62 courses 

14. 43 courses 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

133 sq . ' f t . 

660. 5214 sq. ft. 

552i sq. ft. 

38. 4846 sq, ft, 

75 sq. ft. 

60» 

90.0592 ' 

I 2 I9 sq, yds . 

9.. 

10. 

11. 

12. 

13. 

14. 

7 3 ~ II n 

9 

72l|- " " 

2, 745. 8784 

209. 0976* 

78 courses 

728 brick 

j C f t I 
-22-



I i 

ASSIGNMENTS 

1. 

2. 

3, 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

3£2J sq. ft. 
2 

1,471 sq. ft. 

1,152 " " 

1. 

2. 

3. 

1,939. 938 sq.ft. 4, 

8. 

1, 170 sq. ft. 

54l| sq. ft. 

862. 3692 sq.ft. 

486 sq. ft. 

1,?.00.5294 sq.ft. 5. 254.4696sq. ft. 

145. 6904 ft. 

1 
2,7333 sq. ft. 

415.4766 sq. ft. 

2, 261. 952 sq. ft. 

1 
2829 sq, yds. 

11. 101.39 sq. yds. 

12. 4, 225 brick 

13. 9,100 lath 

14. 19 days 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

1,344 sq. ft. 

2, 751 sq. ft. 

296 ft. 

1,888 sq. ft. 

190 ft. 

A 

104.06 " " 

2 
70: It tt 

1. 1, 623 sq, ft. 

2. l,633i It tt 

3. 1,368.1668 sq. ft. 

4. 822i sq. ft, 

5. 660. 5214 sq. ft. 

6. 2, 508 sq, ft., 

7. 193, 62 sq. yds. 

4 
8. 3259 sq. yds* 

9. 2,462. 4766 sq, ft. 

10. 250. 2568 ft. 

3259 sq. yds. n . $365.48 

12, 7 days 

13, 37 courses 

11 days4hrs. 

> 

-23-



TEST 7 

^^^^ 

A. 

1. 164. 39 sq. yds , 

2. 2, 752 sq. ft. 

3. 2, 194 sq. ft. 

4. 15,734ibrick 

5. 337| sq. ft. 

6. 56.74515 sq. ft. 

7. 2,261.952 sq. ft. 

8. 1569 sq. yds. 

9. 712i sq. ft. 

10. 115 ft. 

B. 

8 
1. i58g" sq. yds. 

u, 2, 800 sq. ft. 

3. 2, 166 sq. f*.. 

4. 14, 568T brick 

5. 541^ sq. ft. 

6. 86. 59035 sq. ft. 

7. 2,111. 1552 sq. ft. 

8. 323 sq. yds. 

9. 794. 2607 sq. ft. 

10. 106. 5532 ft. 

-24-



2. 

3. 

i ̂  
1727 cu. yds . 

45" 

231 

1 

4. 128. :•. 

5. 29.88 

6. 14,42 

7. 30" 

8. 31 

I I I 

It I 

11 I 

I I t 

I I I 

11 I 

I t It 

9. 120 " " 

10. 65 It II 

11. 468.84 sq, yds . 

12. 853.14 ' I It 

13. $313.16 

1 
14. 11,5013 br ick 

15. 9 days 

UNIT IV 

ASSIGNMENTS 

2. 

1. 94 cu. yds. 

2. 38 

3. 181* 

4. 120 

12 

6. 693 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

86 

82 

2 
5O3 

10,302^ brick 

36,040 " 

20. 03 cu. yds. 

385"̂  sq. yds. 

12l| " " 

1,019.32 

1. 9l6g sq, y^s^ 

2. 168.14 sq. yds. 

3. 

4. 

5. 

6. 

16.73 cu, yds. 

10 
3237 

85.62 

7. 104 

8. 22.41 

II 

II 

II 

II 

II 

9. 13,950 bride 

10. 8 , 0 6 8 | b r i c k 

11, 6, 98 cu, yds. 

12, 31 days 

13, 1,459.49 

14. 7 cu. yds, 

15. 4,242,7308 sq. ft. 

17. 41 courses 

-25-



ASSIGNMENTS 

m 

4. 

1. 226.9806 sq. f t . 

1 
2. 759 sq. yds . 

3 . l l l | <t .» 

4. 54 cu. yds . 

5. 46f 

6. 132 

7. 53J 

8. 120 

9. 65 

10. 50.88 

11. 1 1 0 | 

12. 29,520 br ick 

13. 49,305 " 

14. $163.35 

15. 2,496 sq. ft. 

16. 8 ,217 .5 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

5. 

7199" sq. yds. 

606Q- " " 

120 cu. yds . 

12lf .. 

120 

6. 

76 i 

569 

165 
25 
27 

-f 
16,787 br ick 

50,080 " 

25. 04 cu. yds. 

8 days 

2 ,837 .87 

1, 062 sq. i t . 

154' 

1. 6149 sq. yds . 

2. 232. 75 sq. yds, 

3. 54 cu. yds . 

4. 560 

5. 

6. 

7. 

8. 

9. 

60.99 

.8 

11 i'i 

It It 

72Q " " 

35 ^S^ It It 

27 

1 9 5 - " " 

46^ tons 

10. 32, 9 i4 b r icks 

11. 37,392 " 

12. 16.47 cu. yds . 

13. 20 .78 '' " 

14. 12 days 

- 2 6 -



liiS ASSIGNMENTS 

».? m' 
m^ii 

^< 

Be l 

H 

"J 

1. 

2. 

3 . 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

J\ 
4 

2 8 1 Q sq. yds . 

96. 4 cu. yds . 

86 " " 

57. 88 cu. yds . 

25 
13327 " " 

85.68 " •• 

52,054 b r ick 

68,704 " 

38. 18 cu. yds . 

26.03 " " 

31 .4 tons 

6,480 sq. ft. 

903. 09 cu, yds . 

$207.16 

2, 949. 73 

11,4503 

1. 

2. 

3 . 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

8^ 

i 
282g sq, yds . 

46 cu. yds . 

86 " " 

10^ " '» 

1 Q — »l If 

228^^ '• " 

569 " " 

24, 840 br ick 

44 ,118 '* 

12.42 cu. yds 

24 .52 " " 

817 hours 

32. 96 tons 

2 ,500 .02 

9. 

1. 

2. 

3. 

4. 

5. 

«20 
9^27 

93i 

230.33 

94.49 

22 
66— 

cu. yds . 

6. 136 

7. 2133 sq. yds . 

8. 44 ,118 br ick 

9. 29,520 " 

10. 24. "2 cu. yds . 

11. 14,76 " " 

12. 38. 56 tons 

13. 4 ,920 

14. $324.28 

-27-



_ - -'Xh _ 

10. 

ASSIGNMENTS 

11. 

1 ^ 

pi. 

1. 

2. 

3. 

4. 

5. 

142.81 

25ofy 

7 7 ^ ' ' 2 7 

117} 

124.87 

cu. 

t» 

II 

It 

It 

yds . 

II 

M 

II 

t l 

6. 57,995 br ick 

7. 41,860 " 

2 
8. 383 cu. yds . 

9. 20. 93 cu. yds . 

10. 318.39 sq. yds . 

11. 8 0 | days 

12. 3 ,286.39 

13. i , 5 0 6 i sq. ft. 

14. 1,701.1764 sq. ft. 

15. 484 tons 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

332,5 

1 
723 

-i 
56f 

1 
1133 

CUp 

It 

II 

II 

II 

yds 

It 

It 

II 

It 

63. 54 cu. yds . 

31,374 b r ick 

44 ,688 " 

10. 46 cu. yds . 

24.82 " '• 

]98. 73 sq. yds, 

3,731 sq. ft. 

1,290.875 sq. ft. 

142. 54 ft. 

7,448 

a 

: ^ i 
-28-



E 

I r; 

I I 
m-- 'h 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

12. 

1 
1059 sq. yds . 

7 
39^ cu. yds . 

86 " " 

25 
^^^27 

48,762 br ick 

16, 26 cu. yds . 

1,125 sq, ft. 

942.48 sq. ft. 

2 ,763 .18 

10, 908. 1336 sq. ft. 

11. 117.1152 ft. 

58.05 tons 

TEST 8 

1. 

2. 

3. 

4, 

5, 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

5 
177^ sq . yds . 

Z 
41 g CU. y d s , 

14 
542^ cu. yds . 

120 It It 

27, 968 b r ick 

15, 5^ cu. yds . 

1, 644 sq. ft. 

395.8416 sq. ft. 

4 ,662 

1,124.3904 sq. ft. 

131.3984 ft. 

1' 
33 J 2 tons 

t ' 
. i; 

W 

W 

S 

-29-



1 

2. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

59. 84 cu. yds. 

9lf " " 

3. 602. 14 " 

111 M 

tl 

n 

25^. 328 sq, ft. 

9. 15 cu. yds. 

2 
9063" sq. ft. 

18. 5 cu, yds. 

5. 11 •I ft 

16 
6527 " " 

26, 670 brick 

$ ] • ' 

12. 17. 78 cu. yds. 

13. 4,445 

14. 599 cu. yds. 

ASSIGNMENTS 

13. 

1 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

56. 55 cu. yds , 

9 .03 " 

51,78 " " 

2 .45 " •» 

91 . 15 sq. yd s . 

12 cu. yds . 

=>327 cu. yds . 

24,440 br ick 

12. 22 cu, yds , 

1,384.94 

31 . 42 tons 

.6. 

14. 

1. 

2. 

3. 

4. 

5. 

727 cu. yds . 

3 .09 " " 

4 . 55 " " 

1 1 . 2 9 " " 

2 
2^7 t* >' 

5.02 It II 

7. .35.95 " " 

8. 28. 17 " " 

9. 12,490 br ick 

10.. 6. 94 cu. yds . 

11 . . 9 .84 " " 

:.• I 

- 3 0 -



-^m 
ASSIGNMENT! 

m k 

15. 

11 
1. 2927 ^^« y^^" 

E. 44. 12 

16. 

3. 54.85 

4. 23.46 

5. 

6. 

7. 

4.98 

2.21 

5 
5*9 It ! 

It (t 8. 58.91 

i. 
9. 136g sq, yds . 

10. 108.8 cu. yds . 

11. 45,032 br ick 

12. 

13. 

14. 

15. 

16. 

30.03 cvu yd 

40 .44 " «• 

6f days 

57.04 tons 

2, 962 sq. ft. 

1. 

2, 

3. 

5. 

6. 

7. 

8, 

9. 

l O o 

11. 

12. 

13. 

14» 

15. 

7, 99 cu. yds, 

14,05. " 

7.01 I I I I 

204. 41 sq. yds . 

27. 68 cu. y d s . 

67.31 " •• 

^27 " " 

78.46 " 11 

35,875 b r ick 

11. 96 cu, yds . 

46 — " " 

5, 979. 17 

43, 55 tons 

316 sq. ft, 

2^7 cu. yds, 

- 3 1 -



m; 

TEST 9 

fisa - i 

i i 

I 

: i 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

?. 

10. 

11. 

12. 

13, 

14. 

15. 

A. 

i 
929 sq. yds. 

24. 44 cu. yds. 

20.62 " " 

5 
'27 

117.36 " '• 

87f M " 

36,499 br ick 

20. 28 cu. yds . 

53.42 " " 

44, 44 tons 

169.6464 sq. ft. 

24 cu. yds . 

89 " " 

124 ft. 

152 days 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

B. 

1 
1993 sq» yds . 

97. 75 cu. yds . 

12.44 

276.17 

97.54 

If II 

M It 

I I It 

It II 

41,335 br ick 

22. 97 cu. yds, 

58.37 tt t l 

55. 34 tons 

367. 5672 sq. ft. 

32 cu. yds , 

42, 37 cu, yds . 

226. 54 ft. 

15 days 

-32-
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I N T R O D U C T I O N 

The purpose of this book is to serve as a text, reference manual, 
or handbook for persons interested in learning the Automotive Body 
Repair Trade. Especially prepared for the students at the New Jersey 
School for the Deaf, it is the first of two books designed to make the 
trade experience more meaningful. This book will deal with the 
various phases of the automotive traCa, which are closely allied to 
body repairing and found to be important with regard to the overall 
development of the skilled craftsman. 

The Auto Body Trade calls for a combination of skills requiring 
kjtiowledge in removal and assembly, metal straightening, oxy-
acetylene welding, electric arc welding, painting and upholstering. 
It is intended that, to be most helpful, this text be combined with 
instructor demonstration and supervision of the manipulative skills 
required by the trade. Information that is contained in th7S book is 
of necessity general in nature. It will be important for the instructor 
to bring out and develop special applications. 

In vocational work it is an accepted fact that we learn best by 
doing. It is hoped that as a student is encouraged to read the factual 
information, which interests him in learning the skills, he can also 
attain a greater understanding of language and vocabulary. 

J . E . RADVANY 
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UNIT I - SHOP ORIENTATION 

Rules and P r o c e d u r e s Lesson 1 

OBJECTIVE: To l e a r n the ru les and p rocedures used i n the Auto Body shop. 

INFORMATION: 

Before a pe r son s t a r t s to play a game, whether it be football, basketbal l , 
checke r s , or dominoes , the f i r s t thing he mus t do i s to l e a r n the ru l e s . 

Learning the ru les will help you play the game with confidence and p r e ­
vent your being penal ized and possibly losing the game through ignorance of 
the ru l e s . 

In the world of work, many of the same pr inciples a r e used as in spo r t s , 
with a big difference. In spo r t s , if you don't know the ru l e s , you may lose 
the game , or you may have to play much h a r d e r to win. In the world of work 
you may lose something much m o r e p rec ious , your job. Ignorance of the 
ru les can cause injury to you or someone e l se . 

Read and study the following bas ic r u l e s , which mus t be followed at al l 
t imes . 

1. NEVER TOUCH ANY TYPE OF EQUIPMENT OR MACHINE 
until you have been ins t ruc ted in i ts use by the t eache r . 

2. PAY STRICT ATTENTION when the teacher is showing you 
an operat ion. If you do not unders tand, ask questions b e ­
fore you s t a r t your job. 

3 . FOLLOW DIRECTIONS CAREFULLY when you s t a r t your 
job and do only that which was told to you. 

4. ALWAYS DO YOUR BEST. Do not hur ry . The m o s t i m ­
portant thing is to do your pa r t cor rec t ly so that you can be 
proud of your work. Speed will come la te r . 

5. K E E P YOUR WORK AREA CLEAN as you work. This is 
one way to cut down accidents and do a bet ter job. 

6. PUT YOUR TOOLS AWAY after your job is finished. This 
will p revent your losing tools which a r e expensive, and the 
wasting of t ime which i s ve ry valuable to you. 

- 1 
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7. DO NOT LEAVE YOUR JOB AND DISTURB OTHERS. 
When you a r e working you a r e learn ing , but when you 
stop you a r e m e r e l y wasting t ime . 

ASSIGNMENT: 

1. Name a game which has no ru l e s . 

2. Why m u s t you be taught how a miachine opera tes 
before you can use i t? 

3. When the teacher i s demonst ra t ing something, 
what should you be doing? Why? 

4. Do you know why tools mus t be put into the i r 
p rope r p lace? 

5. Is it a good p rac t i ce to talk to the other boys 
after you a r e finished with your job? Why? 

6. There a r e some underl ined words in the lesson . 
Find them and give the i r meanings . Use each 
of these words in a sentence. 

- 2 -



UNIT I - SHOP ORIENTATION 

Safety Precautions Lesson 2 

s& 

OBJECTIVE: To learn what safety precautions must be taken in the 
Auto Body shop. 

INFORMATION: 

Above all , in the shop, the first consideration is safety. To each one of 
us , work means the earning of a livelihood. The earning of this livelihood 
depends upon our ability to perform the tasks that are expected of us. We 
must be alert in order to compete with others and do a satisfactory job. 
To protect our lives and limbs, the watchword is always "CAUTION AND 
CARE. " Do not take chances when you are not sure of what you are doing. 
Remember, "AN OUNCE OF PREVENTION IS WORTH A POUND OF CURE. »i 

i 

In addition to your own safety and ^velfare, there is another consideration. 
This is the fact that you will be working on property that does not belong to 
you. You will be entrusted with a valuable piece of another person's p ro­
perty, which must be given better care than even your own. 

Automobile work is interesting and even fascinating, but at the same time 
you will be working with hazardous mater ia ls under hazardous circumstances, 

There will be times when it is necessary for you to work with fire and 
flammable mater ia ls , operate power tools under p ressure , and operate 
electrical power tools. Hazards can be created by your failure to follow 
the correct procedure. 

FIRE in the body shop is always a potential 
danger. Know where all the fire extinguishers 
a re located; also know the location of sand 
buckets and water outlets. Your instructor 
will demonstrate the use of different types of 
extinguishers. Read the directions on the 
extinguisher and if you do not understand how 
they work, ask the instructor to explain it to 
you again. When working with flame, always 
keep the area clean and free of paper and rags. 
Place all discarded paper and rags into waste containers. Spc itaneous 
combustion means a fire that s tarts by itself because of too much heat. 

FIG. 1 
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For this reason, oily and paint-soaked rags should always be put into 
safety cans. Be careful of the welding torch and where you point it. 
Treat the burning torch like a loaded gun. Never point it at anyone or 
anything that might catch fire. 

POWER TOOLS operating under high 
pressure , such as hydraulic jacks or l i f ts , 
can be very dangerous if they are not 
handled properly. Make sure that jacks 
are always in proper position so that they 
will not slip out of place. If high pressure 
is being used, try to anticipate what will 
happen if something slips and stand clear 
to avoid such accidents. 

FIG. 2 

ELECTRICAL TOOLS are commonly used in the shop, yet they present 
a very serious problem to those who will be care less . Most of the 
electrical tools are portable and have no safety guards on them. Tools such 
as Sanders, gr inders , dr i l ls , buffers, have spinning surfaces which a re 
exposed. The best safety guard against accidents on this type of equipment 
is COMMON SENSE. Do not hurry with your work. Look for ways to avoid 
coming in contact with moving parts of the machine and getting caught in 
them. ELECTRICITY AND WATER NEVER MIX so never stanJ in water 
when using an electrical tool. If you must work in an area where there is 
water on the floor, be sure to place a piece of wood under your feet. This 
will act as an insulator and prevent a serious electrical shock. 

/ / 

AiL^..^U 
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FIG. 3 

SOLVENTS AND THINNERS are commonly used in the body shop. Always 
be sure that there are windows open for ventilation purposes when you use 
them. 

- 4 -
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FIG. 4 
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K you are working in an area without windows, such as a spray booth, be 
sure the exhaust fan is operating so that obnoxious fumes can be drawn out. 
If you are working with solvents inside the car , do not close the doors and 
windows, but keep them open to give you better ventilation. 

<? 

FIG. 5 

I H 

PROTECTION OF YOUR BODY must always be uppermost in whatever 
you do. Your eyes are one of your most precious senses. Take every step 
to protect them. Use safety goggles whenever you a re working with tools 
that give off flying chips, splinters, or sparks. If you must )vork under a 
car , wear goggles to protect your eyes from falling dirt . When welding 
always use welding goggles. NEVER LOOK AT THE ARC in the electric 
welding operation, for this arc is so brilliant that it can have a blinding 
effect on your eyes. 

The floor in an auto body shop is generally constructed of concrete, 
because of its durability. There are times when a serious injury can com© 
from a fall. Spilled oil or grease, tools and parts left in the middle of the 
floor, can be the cause of this type of accident. ALWAYS BE ALERT as 
you walk around the shop and look for these thing to prevent your falling. 

- 5 -
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FIG. 6 

Do your part in keeping the floor free from this hazard. If your work in­
volves grease and oil, place something under the job so that the grease can 
be picked up and discarded. Do not leave extension cords and air hoses 
lying on the floor after you have finished with them. When you have removed 
parts from the car, do not leave them in the middle of the floor, but store 
them in a good place. A good rule is the slogan used by the New Jersey Bell 
Telephone Company, "No job is so urgent or important that we cannot take 
time to do it safely. t i 

In the shop, it is best to use coveralls at all t imes. F i r s t of all they 
protect your good clothing, but more important they protect exposed par ts 
of the body fronn things being spilled, flying particles and sparks. The 
coveralls eliminate loose clothing which may catch in machines which have 
exposed spinning parts on them. 

^ 
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ASSIGNMENT: 

. .^ 1. List as many reasons as you can for being in te res ted in safety. 

1-^m^ 

2. Lis t some ways of preventing f i res . 

3. What mus t you do when operating power tools under p r e s s u r e ? 

4. List some of the dangers in using e lec t r ica l tools . How can 
they be overcome? 

5. What is the best guard for a portable machine? 

6. What should you do when you work with solvents in a closed 
spray booth? 

7. How can you pro tec t your eyes from injury? 

8. Is it wise to look at the e lec t r i c a r c for even a short t ime? 
Why? 

9. Why is it important to wear coveral ls in the shop? 

10. What is meant by "an ounce of prevention is worth a pound of 
cu r e "? 

11. There a r e some underl ined words in the lesson. Find them 
and give their meanings . Use each one of these in a sentence. 

_7_ 



UNIT I - SHOP ORIENTATION 

ACHIEVEMENT TEST 

1. Write th ree ru les which miust be followed in the school shop. 

2. Name three genera l groups of hazards in the body shop. 

3. What is the bas ic rule to use in any shop' 

4. Name th ree protect ive devices that a r e available in the shop. 

5. What is spontaneous combust ion? How can it be prevented? 

6. Lis t five new words that you have l ea rned in this unit. 
Use each one in a sentence. 

- 8 -



UNIT II - CARE OF SHOP AND TOOLS 

Shop Area Lesson 1 

OBJECTIVE: To learn how to keep the shop are?L clean. 

INFORMATION: 

In order for you to work efficiently and safely, your first important need 
is a clean shop. The dirty shop can be the cause .1 poor workmanship due to 
poor standards. It can als o contribute to the loss of valuable tools. A great 
deal of time is required to find tools that are misplaced. This time could be 
spent on more productive work. The clean and neat appearance of a work 
area shov/s the work habits of the mechanic. If a shop looks dirt'j and untidy, 
more than likely the work done will be of the same type. 

One big asset to the repairman is natural light, so be sure that windows 
are kept clean and unobstructed. 

It is \inderstood that the nature of automobile work is dirty. Therefore, 
a broor^ is an essential part of the shop equipment. When you are finished 
with your job, sweep around your area and place the dirt in a waste can. If 
you are working with oil and grease, be sure to place something ujnder your 
job to catch any that is spilled. This in turn then, can easily be picked up 
and disposed of, leaving the floor a;s you found it. 

When placing things on the floor, do not drop them, as this will chip the 
concrete, which only gets worse later. 

Remember, the shop you work in, is in part , a reflection of your ability. 
Always do your best to keep it looking neat and tidy. 

-9 -
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ASSIGNMENT: 

1. What is the f i rs t thing we l e a r n about the shop? 

2. Why is it importa.nt to clean windows? 

3. How can you prevent oil and g r e a s e from building up on the floor? 

4. Who, do you think, should clean the shop*^ 

5. What happens when objects a r e dropped on the floor? Why is 
this se r ious? 

6. How does the appearance of the shop> affect you? Why mus t you 
do your pa r t ? 

7. There a r e some underl ined words in the lesson. Find them 
and give their meanings . Use each of these words in a sentence. 

fr. 
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UNIT n - CARE OF SHOP AND TOOLS 

Basic Hand Tools I^esson 2 

OBJECTIVES: To learn the names of Va^i basic tools us^ed. 
To learn to identify basic t.ools used. 

INFORMATION: 

To list all the ioois in the body shop and expect you to remember thera is 
very impractical unless you have the opportunity to work with them. 

There a r e , however, some basic hand tools which are common to most 
shops and these a ie the ones yô a will use most often. Hand tools are those that 
have no machinery attached to drive them. They are operated by the hands of 
the mechanic. 

"^^Sp 

BS^ys'" 

^^^ 

Study the picture carefully and learn all the different nairies so that when 
you are asked to use a certain tool you will understand the directions given, 
(Fig. II-1) 

1. straight screwdriver 10. 
2. Phillips head screv/driver 11. 
3. clutch head screwdriver 12. 
4. aviation snips 13. 
5. metal shears 14. 
6. hacksaw 15. 
7. t i re hammer 16. 
8. ball pein hammer 17. 
9. bolt cutter 

Allen wrench 
vise grip pliers 
straight pl iers 
open end wrench 
box wrench 
center punch 
pin punch 
cold chisel 

Tools help the irjechanic work better and faster. They must always be kept 
in good operating condition. Par t s that movs should receive a drop of light oil 
to keep them moving freely. Frequently check the cutting edges of all the tools 
and make sure they a.re sharp before a job is sta,rted. 

Tools that are not used often may be coated with a, thin film of machine oil 
to keep tliem from, rusting. 

Above all, small hand tools must be stored in their proper places so that 
they can be found when needed without wasting valuable shop time. 

- 1 1 -
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ASSIGNMENT: 

1. Is it important to oil tools? Why? 

2. What should you do with tools that have cutting edges? Why? 

3. Do you think that s tor ing tools on a tool board is a good idea? 
How can this help you? 

4. What should be done with tools that a r e not used often? 

5. Match the following names of tools with the c o r r e c t number s 
in the d iagram. (Fig. II-1) 

ball pein h a m m e r 
t i r e h a m m e r 
st'-aight s c rewdr ive r 
clutch head sc rewdr ive r 
Phi l l ips head s c r e w d r i v e r 
center punch 
cold chisel 
pin punch 
hacksaw 
open end wrench 
box wrench 
p l i e r s 
bolt ca t t e r 
me ta l s'''.ear 
v ise gr ip p l i e r s 
Allen wrench 
aviation snips 

There a r e some underl ined words in the l e s son . Find them 
and g ive the i r meanings . Use each of these words in a sentence. 

13 
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UNIT II - CARE OF SHOP AND TOOLS 

ACHIEVEMENT TEST 

1. Explain why you think a clean shop is impor tant . 

2. How can clean windows help you? 

^^s\ 

3. What kind of accident can you prevent by keeping the floor clean? 

4. WTiat a r e hand tools? 

5. What should you do with moving p a r t s ? cutting edges? 

6. Name five basic hand tools that you have l ea rned about in this 
unit. 

7. Lis t five new words that you have learned in this unit. 
Use each one in a sentence 

- : * ; 

f 
1 
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UNIT in - MATERIALS AND PARTS OF THE AUTOMOBILE 

Metals Lesson 1 

fO o 

OBJECTIVES: To l ea rn about some of the different types of meta l that 
go into the manufacture of an automobile. 

To l ea rn the r easons why so many different me ta l s are used. 

m 

m 

B 

INFORMATION: 

In o rde r to l e a rn how a pa r t is to be repa i red , we m u s t f irst know what 
the pa r t is made of. The automobile is a combination of many materials 
and each mus^ "''̂ e t r ea t ed differently. 

F i r s t let us look at the me t a l s . In the manufacture of a car, a company 
uses s teel , a luminum, chronne, b r a s s , copper , nickel , cas t iron, and white 
meta l . 

You may wonder why it i s n e c e s s a r y to make use of so many different 
kinds of rnetal in one c a r , but let us look at some examples of the uses and 
the i'ea.sons they a r e used. 

STEEL 

CHASSIS 

FIG. I l l - i 

±h^ body and chass i s D£ the automobile a re general ly constructed of s teel 
because steel is st ong, long las t ing, and reasonably economical . It can be 
oent- or welded into a lmost any shape, r e s i s t s the im.pact from a collision, 
and yet sti l l i s flexible enough to p ro tec t the people of the car from shock 
during an a.ccident. 

- 1 5 -
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i i i ^ 

FUEL, PUMP 

FIG. i n - 3 

Man*'- pa r t s of che car _ squirs Little strexigch^ but need durability and 
l ightness , Aluxn...'.ur' is u s^ i for c^ese pares . Engine parts such as car­
buretors and luel puTnps ax^ xnade of elui'ainujX' because thv3y add very little 
weight to the total weight of th.p engine and a r e long lasting because they do 
not rust. They a r e strong enough to -withstand ordinary wear. 

rx. : K R 0 M E , iNlICKEL AND COPPER 

AIR SCOOPv ME>AiyOH 

m 

o ^ 

^m SCOOP UNIT 

GRIUE MOULDING GRILLE MOULDING 

I T . O ' M C 

BUMPER MR 

\ *P*Rf îNG LIGHTS' 

"GRILLF CORNER MOULDINGS' 

GRILLE 
FIG. m - 4 
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One of the most attractive parts of the car is the trim. In order to keep 
certain parts shiny and attractive they are coated with copper, nickel and 
chrome through the process of electroplating. This is a rather expensive 
process , therefore it is used mainly for t r im which improves the appearance 
of the car. 

CAST IRON 

« ^ 

W 

^^:S^ 

mr-

MANIFOLD 

FIG. m - 5 

TRANSMISSION HOUSING 

FIG. in -6 

Par t s such as the motor block, rea r , and transmission housing are 
constructed of cast iron. This is a very heavy and strong ma te r i a l , which 
will res is t heat, cold and shock fromi both ordinary use and the shock of 
accident. This resistance is very important for protecting the vital working 
mechanism of the automobile. 

WHITE METAL 

INSIDE HANDLE 

FIG. HI-7 

OUTSIDE HANDLE 

FIG. m - 8 

Much of the hardware on the car is constructed of v/hite metal. This is an 
alloy which is very light in spite of the thickness in which it is used. It will 
not rust and receives chrome plating very weil- Due to its thickness it can be 
used for handles, headlight r ims , taillight r ims, and ornaments. It is very 
brittle and can break very easily if struck. 

-17-
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RADIATOR 

FIG. i n - 9 

The hea r t of the cooling systemi on the automobile is the rad ia to r . 
Without the rad ia tor the ca r will overheat and be imposs ib le to run. 
Most manufac ture rs use a combination of copper and b r a s s for con­
s t ruct ing a rad ia tor . These m a t e r i a l s a r e ideal because they do not 
rus t and a r e excellent conductors of heat , which is the pr inciple of 
the rad ia to r - to r e l e a s e heat. Both me ta l s a r e tinned easi ly and can 
be soldered. 

We have mentioned only a few of the bas ic me ta l s used on the ca r . 
These a r e the ones used mos t commonly and the ones you will be 
learning m o r e about. There a r e a l so many other al loys used for 
special r e a s o n s , which we will omit at this t ime . 
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ASSIGNMENT; 

1. What is the mos t common meta l used on the automobile? Why? 

2. Why is aluminum used on some p a r t s of the c a r ? 

3. What i s the reason for using cas t i ron? 

4. Why a r e copper and b r a s s used on the radia tor of the c a r ? 

5. Why not use aluminum for the body instead of s tee l? 

6. Why not use cas t i ron for the chass i s instead of s tee l? 

7. There a r e some underl ined words in the lesson. Find them 
and give the i r meanings . Use each of these words in a sentence. 

- 1 9 -
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UNIT m - MATERIALS AND PARTS OF THE AUTOMOBILE 

Body P a r t s Lesson 2 

OBJECTIVE: To l ea rn the basic body p a r t s of the automobile. 

INFORMATION: 

I! I 

F r o m p ic tu res of the ea r ly automobile you can see that the re were very 
few pa r t s as compared to the modern auto. The reason for the added p a r t s 
on the modern ca r is the des i r e of the manufac turer to i nc rease the sale of 
his product by providing addeu protect ion, convenience and appearance to the 
finished product . The modern automobile of today contains thousands of 
p a r t s . In this section we will begin by studying the major body sections and 
those p a r t s that a r e vis ible . 

If 1 

Study the p ic ture carefully and identify the narrie of the pa r t with a 
numbered section of the car . (Figs . I l l-10 and III-11) 

-20-
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EXTERIOR PARTS 

FIG. Ill-10 

Exterior Par ts 

1. 
2. 
3. 
4 . 
5. 
6. 

hood 
cowl upper panel 
roof panel 
trunk upper panel 
trunk lid 
front fender 

7. 
8. 
9. 

10. 
11. 
12. 
13. 

cowl side panel 
front door 
center pillar 
rear door 
quarter panel 
trunk lower panel 
rocker panel 

li i ' -<^t>'-'<.>'T^'^•,^.L'^ - * ' -
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INTERIOR BODY 

Interior Pa r t s 

FIG. m - i i 

1. 
2. 
3. 
4. 
5. 
6. 

seats 
garnish moulding 
window reg\ilating handle 
steering wheel 
door jamb 
rugs 

7. a rm res t 
8. headlining 
9. center post 

10. instriiment panel 
11. door handle 
12. t r im panel 
13. s\in visor 
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ASSIGNMENT: 

1. Using the pic ture below and the following n a m e s , wri te the 
co r r ec t number of the pa r t in front of the word which names 
that pa r t . 

hood 
trunk upper panel 
cowl side panel 
r e a r door 
rocker panel 
cowl upper panel 

t runk lid 
front door 
quar te r panel 
roof panel 
front fender 
center p i l la r 
t runk lower panel 

l3-*£ 

I : : EXTERIOR BODY 

FIG. m - i o 
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2. Using the p ic tu re below and the following namies, wr i te the 
co r r ec t number of the pa r t in front of the word which names 
the pa r t . 

( ) seats 
( ) s teer ing wheel 
( ) a r m r e s t 
( ) ins t rument panel 
( ) sun v i sor 
( ) ga rn i sh moulding 

) door j amb 
) headlining 
) door handle 
) window regulating handle 
) i'ugs 
) center post 
) t r i m panel 

j j a p - i 

INTERIOR BODY 

FIG. m - 1 1 

There a r e some underlined words in the lesson. Find them 
and give the i r meanings . Use each of these words in a sentence. 
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UNIT m - MATERIALS AND PARTS OF THE AUTOMOBILE 

Cooling System Lesson 3 

OBJECTIVES: To l e a r n the purpose of the cooling sys tem. 
To l e a r n the p a r t s of the cooling sys tem. 
To l ea rn how to dra in the cooling sys tem. 

INFORMATION: 

One of the mos t impor tant p a r t s on the ca r is the cooling sys tem. The 
motor cannot run when it becomes overheated. The job of the cooling 
system is to keep the engine cool. 

The cooling sys tem is made up of the rad ia to r , water pump, fan 
ass^embly, the water jacket of the engine, and the hoses . (Fig. I l l-12) 

COOLING SYSTEM 

FIG. m - i 2 
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Merely placing water into the water j acke t of the engine is not enougn 
to cool the motor as it runs . More wate r i s requi red , plus c i rcula t ion 
by which the hot water leaves the engine, is cooled off, and then r e - e n t e r s 
the engine 

The RADIATOR, which is the hea r t of the cooling sys tem, s e r v e s two 
purposes . It is a r e s e r v o i r for m o r e water and i s the means for cooling 
off the hot water as it comes from the engine. General ly the rad ia tor i s 
made of b r a s s and copper and made up of the upper and lower tank and a 
s e r i e s of tubes and fins. 

I^WATER PUMP ASSEMBLY 

RADIATOR 

FIG. I l l -13 

WATER PUMP AND FAN ASSEMBLY 

FIG. . 1-14 

The WATER PUMP is the pa r t that c i r c u l a t e s the water through the 
cooling sys tem. Mounted on the shaft of the water pump is the FAN BLADE 
ASSEMBLY (Fig. 111-14) which is dr iven by the engine by means of the fan 
belt . The blades a r e bent, so that a s it r uns , i t draws a i r through the 
rad ia to r , cooling off the water which is being pumped through the tubes of 
the rad ia tor . The cooled water is then pumped back into the water jacket 
of the engine which thereby can mainta in an even t empe ra tu r e and ove r ­
heating is prevented. The HOSES a r e used to c a r r y the water from the 
engine to the radia tor and back again. 
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The cooling system must always be tight. By this we mean that it must 
not have any leaks, for if the water is lost, the motor will overheat. In the 
winter when temperatures drop to freezing., it is necessary to place into the 
cooling system a material which will not freeze. This is called anti-freeze. 
Consult the charts which give you the correct amount of anti-freeze to be 
added to the different size cooling systems. To drain the cooling system 
you will need the following: 

drain pan 
pliers 
extension light 

Place the drain pan on the floor under the radiator. 

ALWAYS BE CAREFUL WHEN THE MOTOR IS HOT. Most cooling 
system are under pressure . To release this p ressu re , first VERY SLOWLY 
loosen the radiator filler cap. STAND BACK, so that if the p ressure blows 
the cap off, you will not be burned. With the cap removed, loosen the petcock, 
which is found at the bottom of the radiator, by turning it to the left. To 
determine right and left, picture yourself in the dr iver ' s seat. Use the 
pl iers to loosen the winged part of the petcock. After the water has been 
drained, close the petcock by turning it to the right and tightening it slightly 
with the pl iers . Do not tighten it too much for the petcock can be broken. 

CAUTION: Always check to see if you have drained out plain water or 
anti-freeze. K it is plain water, always replace it with fresh water. If it is 
anti-freeze, find out if it is to be put back or replaced with new solution. 

ASSIGNMENT: 

1. Name the major par ts of the cooling system. 

2. How is the water pump operated? What does it do? 

3. What is the radiator for? 

4. What is the radiator made of? Why? 

5. Why must we have a cooling system? 

6. How does the fan help to cool the water? 

7. What must be true about a cooling system? 

8. Demonstrate to your instructor the way you would drain 
the cooling system. 

9. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a sentence. 
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UNIT m - MATERIALS AND PARTS OF THE AUTOMOBILE 

Fuel System Lesson 4 

OBJECTIVES: 

INFORMATION: 

To learn the main parts of the fuel system. 
To learn how they function. 
To learn how to drain the gas tank. 

We all know that the automobile is powered by the gasoline engine. Just 
how is the gasoline stored, and how does it get into the motor? F i r s t let 
us look at the picture and locate the parts and identify them. (Fig. 111-15) 

1} ' 

ii 

If '• 

FUEL SYSTEM 

FIG. Ill-15 

The gasoline is stored in the GAS TANK (1) which is located under the 
floor of the trunk (for cars with front engines). From the tank there is 
the FUEL LINE (2) which car r ies the gas to the FUEL PUMP (3), which 
is located on the side of the motor. The motor drives the fuel pump and 
creates a suction which draws the gas from the tank. The gas is taken 
from the fuel pump by another fuel line and is directed into the CARBURETOR 
(4) which in turn feeds it to the engine as it is needed. 

m 
One of the most important things about the fuel system is that it must 

not leak. Any leaks which may develop must be repaired immediately. 
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To dra in the gas tank we will need the following tools: 

dra in pan 
set of open end wrenches 

t 5 

The ins t ruc to r will have the car placed on a hydraulic lift and r a i s e it to 
i t s p rope r height. On the bottom of the gas tank you will notice a plug. Some 
plugs a r e in the center while o thers a re in one corner toward the front of the 
ca r . P l ace the dra in pan under the plug and remove the plug carefully. 
Allow the gas to dra in completely into the pan. Remove the gas cap from the 
f i l ler neck so that a i r can enter the tank to help the gas dra in out m o r e quickly. 
(CAUTION: Be su re windows a r e open for ventilation to remove somie of the 
fumes a s the gas is being c^rained. Check with the ins t iuc to r a s to the place 
to s to re the gas . ) General ly gasoline is not s tored in the shop because of the 
f i ie hazard . The can should be covered and placed outside the shop in a cool 
place until needed. 

' I 

To refill the tank, rep lace the plug and tighten secure ly . Pour the gas 
back into the tank through the f i l ler neck. AGAIN, whenever working with 
gasoline, always make s u r e that windows a r e open for ventilation. 

ASSIGNMENT: 

I If 
1. Where is the gasoline s to red? 

2. Which pa r t <-akes the gas out of the tank? How? 

I? .«' 

3. How is the gasol ine fed into the engine? 

4. What connects the major p a r t s of the fuel sys tem toge ther? 

5. Are al l gas tanks located in the back of the c a r ? 

6. Demonst ra te to the ins t ruc to r how you would dra in the tank. 
What tools a r e requ i red? What safety precaut ions m u s t be 
taken while draining and after the tank i s emptied? 

[; I 

7. There a r e some underl ined words in the lesson. Find them 
and give the i r mean ings . Use each of these words in a sentence. 

-29-



,—O ,-

UNIT i n - MATERIALS AND PARTS OF THE AUTOMOBILE 

Suspension System Lesson 5 

OBJECTIVES: To become familiar with the different types of suspension 
systems. 
To learn some of the basic parts and their function. 

INFORMATION: 

As a boy /ou must have played with a wagon .he wheels and axle of which 
were fastened directly to the body. Perhaps you will remember that it rode 
very rough and inside, all the bumps could be felt. Another feature of the 
wagon that you probably recall was that it tipped over very easily when it hit 
a bad bump or was turned too sharply. 

The original horse-drawn wagons were built much the same as the toy 
wagons. As horse-drawn carr iages developed, springs were placed oetween 
the axle and the body to help make rides smoother and cut down on the chance 
of upsetting. As the automobile was introduced, the same principles carr ied 
through with regard to the suspension. The most conventional type of sus­
pension uses the leaf spring. (Fig. Ill-16) 

LEAF S P K I N G 

FIG. in-16 
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The leaf spring system has been with us for many years; 
use it. some cars still 

As the automobile companies looked for ways to improve the suspension 
system so that a smoother ride could be accomplished, they developed what 
IS known as the knee action or coil spring suspension. (Fig. Ill-17) 

COIL SPRING 

FIG. Ill-17 

This system, instead of using the leaf spring, makes use of the coil 
spring. Most American autos today use the coil spring system because 
of the smoother ride it affords. Some cars use coil springs in the front 
and leaf springs in the rear . 
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The latest change in the suspension system is the elimination of .he 
coil spring and the introduction of the torsion bar type of spring 
(Fig. Ill-18) ^^ spring. 

Bi I 

UPPER CONTROL ARM 
BRACKET 

SHOCK ABSORBER 

TORSION BAR SPRINGS 

CAR HEIGHT MANUAL 
LEVELING DEVICE 

FRONT SWAY BAR 
AND HINGE / 

LOWER CONTROL ^^^^ JOINTS 
ARM STRUT 

UPPER CONTROL ARM 

LOWER CONTROL ARM 

TORSION BAR 

FIG. I l l -18 

Regardless of the type of suspension system used, all must have other 
parts such as shock absorbers , stabil izers, and bushings. 

The shock absorbers help to prevent bounce. The stabilizer keeps the 

are used at n f o'. ' ' T T ' ^^^^^^^^^^ ^ ^ ^ - ^ ^ - g turns. The bushings 
are used at pivot points where one section is fastened to another and 
motion takes place. Bushings are made so that they can be replaced as 
they become worn. 
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ASSIGNMENT: 

1. V/hat type of suspension s^ s tem did the original wagons use ? 

2. What is the mos t conventional type of spr ing? 

3. Name two other types of spr ings used on autos today. 

4. Is the shock abso rbe r n e c e s s a r y ? Why? 

5, What is the purpose of the s tab i l i ze r? 

6. Why i s the suspension sys tem impor tan t? 

7. There a r e some linderlined words in the lesson . Find them 
and give the i r meanings . Use each of these words in a 
sentence. 

5. 
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UNIT n i - MATERIALS AND PARTS OF THE AUTOMOBILE 

Bolts, Nats and Fasteners Lesson 6 

fi 

II i 

OBJECTIVE: 

INFORMATION: 

To become familiar with the different types of fastening 
devices available. 

You can see that the automobile is not made of one piece. It is made up 
of thousands of separate pa r t s , that a re put together or assembled. One of 
the major problems faced by the auto manufacturer is determining the way 
the various parts are fastened together. The company must keep in mind 
that its fasteners must be strong, economical to buy '"r produce and m^ust 
be easy j install so that time is saved in production. The earl iest cars 
used the bolt and nut method of fastening parts together. (Fig. Ill-19) 
This was very good because it was strong and long lasting. 

FIG. m - 1 9 FIG. in-20 

In certain places where the nut could not be reached, the nut was clamped 
inside the body. As the cars changed their shape and design, it became 
difficult to use bolts and nuts in certain places. Also the auto producers were 
looking for ways by which the cars could be assembled more quickly and 
easily. One variation of the bolt and nut method was the metal screw 
(Fig. III-20). This method eliminated the need for the nut as this screw 
was self tapping and could be screwed through a piece of metal with a hole 
in it. It was found, however, that when these s::rews were taken out and 
replaced they would not hold well. A clip of -pring steel was then developed. 
The metal screw goes through the two pieces to be fastened and into the 
spring clip. This method has proved very effective and is used widely today. 
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In the early days there was very little chrome tr im on the car. As the 
chrome was added, there had to be found ways of fastening these parts to 
the car . The "T" bolt is the most common of these. (Fig III-21) 
This bolt is inserted in the moulding or tr im and the nut is placed on the 
underside where it does not show. Where it was difficult to put a nut, a 
spring was developed which could be snapped into place. (Fig. III-22) 

"T" BOLTS 

FIG. Ill-21 

SPRING CLIP 

FIG. in-22 

•m 

There is now a great variety of clips and fastening devices in use in the 
automotive field. Each year as the mouldings and t r im a re changed, new 
clips are developed to suit the needs of production. Each company uses the 
type which it feels is best for the purpose, so there is no universal type of 
fastening device. Pictured are some of the different types of clips and de­
vices for holding things together. Familiarize yourself with them. 
(Fig. ni-23) 

V op 
V 

11 

FIG. in-23 
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ASSIGNMENT: 

1. Why a r e bol ts , nu t s , and clips impor tant? 

2. What a r e the m o s t common ways of holding two things together? 

3. What is a me ta l s c r ew? How does it differ from a bolt? 

4. What a r e clips general ly made of? 

5. There a r e sonne underl ined words in the l esson . Find them and 
give the i r meanings . Use each of these words in a sentence. 
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UNIT III - MATERIALS AND PARTS OF THE AUTOMOBILE 

Materials in an Automobile (Non-Metal) Lesson 7 

OBJECTIVES: To learn about the various products that go into the 
automobile. 
To learn where such products a re used. 

INFORMATION: 

When thinking about automobiles, people generally think in te rms of metals 
such as steel, aluminum, copper, b r a s s , lead, white metal and their related 
alloys, but actually an automobile is made up of a combination of many products 
which contribute to the American economy. 

The modern auto includes such items as: glass, plastics, rubber, felt, 
upholstery fabrics (wool, cotton, nylon), leather, leatherette, asbestos, 
insulating materials such as rockwool or spun glass^ tar , ceramics, adhesives, 
greases and oils, and paints. It may seem unbelievable to have so many things 
in one a,utomobile, but let us look at some of the parts of the car carefully. 

Very evident of course is the glass in the windows. However, glass is 
also used in lights for bulbs and lenses, and covers for instruments. 

Plastics a re used mure and more . For example, t r im on the instrument 
panel, steering wheel, lenses on some lights a re plastics, as are parts of door 
locks and on some cars the whole body, although this is still mostly experimental. 

Rubber is widely used on the automobile. There are t i res , radiator hoses, 
fuel and hydraulic hoses, weather stripping, floor mats , rubber bumpers on the 
body between the doors, and rubber shackles in the suspension system. These 
are only a few usea 

The upholstery on the car is made up of various types of cloth or material 
such as wool, nylon, cotton, leather, leatherette, and felt. Felt is also used 
in the window channels to guide the glass. 

The brake linings are made of a composition consistirgmainly of asbestos. 
Asbestos is also used in the making of engine gaskets and insulation in the f i re­
wall. Insulators of rock wool and spun glass are used under the turret tops and 
hood and firewall to keep the heat out of the car. Tar is used as a protective 
coating and sound deadener throughout the entire car. 
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Ceramics are found in the spark plugs, and electric switches and controls. 
Adhesives are used to hold many things such as weather stripping and upholstery, 
in place. 

The motor, transmission, r ea r , and steering column use grease and oil 
for lubrication purposes, and of course, the car cannot run without gasoline. 
The finish on the car is a result of paint and its various products. 

No doubt you will find many more places where these basic materials are 
used on the car. It is interesting to see how miany people are employed be­
cause of the American automobile. 

f: 

ASSIGNMENT: 

1. List the basic materials that were covered and under each 
one list as many items as you can think of that use this basic 
mater ia l . 

2. Can you think of reasons why each of these is used? 
Discuss this with your teacher. 

3. There are some iinderlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT III - MATERIALS AND PARTS OF THF AUTOMOBILE 

ACHIEVEMENT TEST 

m 
1^ 

1. Name three basic metals used in an automobile. 

2. Nanne as many exterior parts of the car as you can. 

\m 

immi 

m 

3. Name as many interior parts of the car as you can. 

4. Why does a car have a cooling system? 

5. Name three parts of the fuel system. 

6. What is the suspension system? Name the main part of 
the suspension system. 

7. Name as many different types of fasteners as you can. 

8. Name five basic non-metal products used in an automobile. 

9. List five new words that you have learned in this unit. 
Use each one in a sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 

Wheels Lesson 1 

OBJECTIVES: 

INFORMATION: 

To l ea rn how to remove and replace wheels . 
To l ea rn what precaut ions mus t be taken in doing this job. 

The removal and replacement of wheels is one of the basic jobs in the 
body shop. It i s not difficuH, yet the safety of the p a s s e n g e r s in the c a r 
depends upon the pe r son who does this job. Care mus t be used, because 
the re a r e dangers if safety p rocedures a r e not followed in any work on 
wheels . 

.EQUIPMENT: Hydraulic jack, lug wrench, standing j a c k s , and a 
sc rewdr ive r (Fig. IV-1) 

HYDRAULIC JACK STANDING JACK 

FIG. IV-1 
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PROCEDURE: 

Begin with the r e a r wheel. Roll the hudraulic jack under the r e a r of the 
ca r and center it under the differential housing. (Fig. IV-2) 

FIG. IV-2 

It ! 

Raise the ca r by pumping the handle of the jack up and down. To prevent 
the ca r from slipping off the hydraulic jack you mus t now place standing jacks 
under the housing. (Fig. IV-3) 

Adjust the jack so that when the weight is lowered the wheel does not 
touch the floor. 

FIG. IV-3 
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Slowly lower t h e hydraulic jack so that the r e a r housing will r e s t on 
the jack stand. Next look at the wheel and see if the wheel will c lea r the 
fender or the qua r t e r panel. If the quar te r panel has a la rge overhang, 
then the standing jack must be moved to the chass i s just forward of the 
r e a r wheel. (Fig. IV-4) 

^ ^ 

FIG. IV-4 

With the sc rewdr ive r remove th*" \ubcap or wheelcover. With the lug 
wrench loosen all the lugs , then remove them. You mus t look at the lug 
very carefully to de termine which way to turn it. If there a r e no m a r k s or 
l e t t e r s of any kind, then it it counter-c lockwise (this is called r ight-handed 
thread) . If there a r e small notches on the side of the nut, then turn the nut 
clock-wise (this is called left-handed thread) . (Fig. IV-5) Certa in c a r s 
have the l e t t e r s " L " or "R" stamped on the lugs. (Fig. IV-5) The letter 
means left or r ight-handed thread. REMEMBER, when we speak of left and 
right-handed thread we moan the way it is turned to tighten i t . therefore to 
remove the lug r eve r se this direct ion. 

I ( NOTCHED NUT LUG 
"R" 

LUG 
"L" 

FIG. IV-5 

After all the nuts or lugs ha\ e been removed, lift the wheel off the ca r 
and put it in a safe place. 
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To replace the wheel, m e r e l y lift the wheel into place and replace the 
nuts or lugs and tighten them evenly, a l i t t le at a t ime until they a r e al l 
equally tight. Replace the wheel cover by pushing it into p lace , but make 
sure that the valve s tem i s cen tered . 

•sa: 

Finally, r a i s e the hydraulic jack, remove the standing j a c k s , and lower 
the ca r to the floor. 

To remove the front wheels , follow the same p rocedu re , but be su re 
that when you put the hydraulic jack into p lace , you r a i s e the ca r by e i t h e r 
the coil spring or the r e n t e r of the c r o s s f rame. NEVER ALLOW THE 
JACK TO COME IN Ct^NTACT WITH THE MOTOR, RADIATOR OR TIE 
RODS. If you do, thi:^ could c a i s e a g rea t deal of damiage to the ca r . The 
standing jack can be p3aced und<fr t. ^ coil spring or the c h a s s i s , whichever 
seems to be bet ter . 

h 

FIG. IV-6 
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ASSIGNMENT: 

1. When raising the rear of the car , where is the best place to 
position the hydiaulic jack? 

2. V/hy must standing jacks be used at all t imes? 

IS 

'J 

A: 

3. If the quarter panel has a large overhang, where should the 
standing jack be placed? 

4. Name the threads of the following nuts and lugs. 

FIG. IV-6A 

5. When we say right-handed thread, what do we mean? 

6. Demonstrate to the instructor how you would remove and r e ­
place a wheel. 

7. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 

Seats (Front) Lesson 2 

OBJECTIVE: To learn the correct procedure in the removal of the 
front seat and back rest . 

INFORMATION: 

As you begin your work on automobiles you will notice that for each car 
you may need to have a different method of assembling par ts . Basically, 
they all use the same principles, but they may vary in types of clips or 
fasteners used, and their location. The best rule to remember is always 
to note the way that something comes apart , and usually it can be r e ­
assembled in the opposite order. 

The front ceat assembly is a movable unit. All front seats move back 
and forth, some even move up and down. To permit this, the seat is 
fastened to a track which is fastened to the floor. 

TOOLS AND EQUIPMENT: 

, M 

8 socket set, set of wrenches, screwdriver, 
extension light, and a whisk broom. (Fig. IV-7) 

i; 1 

3 " 
8 SOCKET SET SET OF WRENCHES 

WmSK BROOM 

FIG. IV-7 
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PROCEDURE: 
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All seat tracks are fastened to the floor by bolts. If you cannot reach 
them, then the t r im cover on the side of the seat must be removed first. 
(Fig. IV-8) You will see chrome screws which must be removed with a 
screwdriver. Now the bolts that hold the seat track to the floor a re visible. 
(Fig. IV-9) 

it^.^^:^:^^ 

SEAT ASSEMBLY 

FIG. IV-8 

ASSEMBLY WITH SIDE REMOVED 

FIG. IV-9 

Remove these bolts on both sides, being sure to place the par ts into the 
can that you have provided. (Approximately four bolts on each side.) 

The seat is now ready to be lifted out of the car. DO NOT TRY TO DO 
THIS BY YOURSELF. Front seats are heavy and two people a re needed to 
lift them out of the car . Place the seat in a safe place and cover it with a 
clean cloth to protect it against soiling. 

To replace the seat assemibly, follow the same procedure in reverse . 
Place the seat in the car , replace the bolts in the floor, and replace the 
side t r im panels. BE SURE TO TIGHTEN ALL BOLTS SECURELY. 

On some older c a r s , the front seat cushion can be lifted out by raising 
the front and pulling forward. You will then see the bolts that hold the seat 
t rack to the floor. 
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ASSIGNMENT; 

1. What allows the front seats to move? 

2. Where do you place al l bolts and s c r e w s ? 

3. When you cannot reach the bolts that hold the t rack to the 
floor, what mus t you do? 

4. What do you do with the sea ts after they a r e taken out of 
the c a r ? 

Demonst ra te to the ins t ruc tor the p rope r way to remove the 
front seat . 

There a r e some underl ined words in the lesson. Find 
them and give the i r meanings . Use each of these words 
in a sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 

Seats (Rear) Liesoon 3 

OBJECTIVE: To learn the correct procedure in the removal and 
assembly of rear seats. 

INFORMATION: 

The rear seat and back rest differs from the front in the way it is fastened 
to the body because it is in a fixed position and is not adjustable as is the 
front seat. 

TCX)LS AND EQUIPMENT: 

Screwdriver, socket set (^"), extension light, 
and a whisk broom 

PROCEDURE: 

Place your fingers under the front of the rear seat cushion. Raise it up 
and pull forward slightly. Remove the cushion from the car and put it in a 
safe place. (Fig. IV-11) 

PIG. IV-11 
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Next look under the back res t with the extension light and you will see 
two little tabs hanging down from the back rest . Some cars have a bolt or 
screw holding the tabs to the bo / , while others have a piece of metal bent 
over. Remove the screws or straighten the metal that is bent over. Place 
your fingers under the bottom of the back rest and slowly pull forward, 
then raise the entire back rest off the hooks that a re located at the top of 
the back rest . (Fig. IV-12) Remove the back rest from the car and 
store with the seat. BE SURE TO COVER THE SEAT WITH A CLEAN 
CLOTH. 

FIG. IV-12 
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To replace the rea r seat, begin with the back res t and place it in the car. 

Hook the top of the back rest on the hooks that you will see on the body and 
gradually push the back rest into place. (Be sure the hooks are caught. ) 

Replace the screws or bend over the metal tabs that hang down from the 
back res t . Now place the rear seat cushion into place by pushing towards the 
back. Then raise it slightly and make sure it is caught on the small brackets 
that stand up from the floor. 

When you have finished, use a whisk broom and clean out the rear seat 

area. 

ASSIGNMENT: 

1. What is the main difference between the front and back seats? 

2. Why is the rear seat fastened in a different manner from the 
front seat? 

3. What prevents the rear seat cushion from moving forward? 

4. What prevents the top of the back res t from falling forward? 

5. Show how you would remove the rea r seat cushion and back 
res t from the car. 

6. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 

Upholstery Panels Lesson 4 

OBJECTIVE: To learn how to remove and replace upholstery t r im panels. 

INFORMATION: 

Whenever you begin to work with upholstery of any kind, remember that it 
was put there to make the inside of the car more attractive. CLEAN HANDS 
are ane of the most important things to remember. Even though your hands 
may look clean, wash them before you begin. In this way you will be sure that 
the upholstery will not become soiled. There are many special tools that are 
available for use in tr im work in order to simplify the operation. However, 
we will s tart with the basic ones and others will be introduced as needed. 

TOOLS AND EQUIPMENT: 

Small and medium screwdrivers (straight and Phillips head), mallet, 
door handle removing tool, pick or awl, and a whisk broom 

PROCEDURE: 

Begin by removing the screws that hold the garnish moulding in place. 
There are two types, one has screws through the face of the moulding, the 
other has the screw head coming through the door jamb. (Fig. IV-13) 

TWO TYPES OF GARNISH MOULDINGS 

FIG. IV-13 
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Look under the a rm res t , if there is one. You will noJ:ice two screws 
which hold it in place. (If none are visible, then the a rm rest is built 
into the t r im panel.) Remove the two screws and place the screws and a rm 
rest in a clean container. 

Door handles are fastened in several ways. When removing the door 
handles, we must remember that there a re two spring types and one that 
uses a pin. All General Motors cars and most Ford products use a 
horseshoe clip. (Fig. IV-14) Chrysler Corporation cars use another 
type of spring which requires a special tool. (Fig. IV-15) Whenever 
you use tools of this type remember that great force is not necessary. 
You must feel your way along. Some of the older cars have a straight pin 
through the handle, which is pushed out with a pin pick. 

Removes ail springs 

of this type. 

Releases handle springs 

of this type. 

FIG. IV-14 FIG. IV-15 

TWO TYPES OF SPRING REMOVING TOOLS 

Next, look for screws in the face of the tr im panel, and remove any 
which are visible. Observe the length of the screws as you remove them. 
Some a re made shorter to prevent glass breakage. 

Insert a medium sized screwdriver or other tool with a wide face be­
tween the t r im panel and the door shell. Gently pry the panel away from 
the door (keep the tool as close to the nail or clip as possible to prevent 
tearing it away from the t r im panel). Pry on both sides, but not on the 
bottom, because some cars have a metal guide instead of clips or nails. 
Pull the panel slightly away from the door to check this. If it is the guide 
type, then merely raise the t r im panel to unhook it; if it does have clips, 
then use your tool to release them. As the t r im panel is removed, look 
for springs that may be under the handles. Be sure to PLACE ALL THE 
PARTS IN A CONTAINER. Store the t r im panel in a safe place and cover 
it with a clean cloth to prevent soiling. 
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To replace the t r i m panel , f i r s t bring all the p a r t s to the job and lay them 
out on a c lean flat S'^rface. T ry to identify each pa r t and i ts location. If you 
have forgotten, you can check yourself by looking at the door panel and locating 
the p a r t s in this manner . Pa r t i cu l a r ly with regard to s c r ews , you can count 
the holes in the door and observe the s ize , thereby identifying the hole in which 
each belongs. Be sure that you know where all the p a r t s belong before you begin 
the job. When replacing the t r i m panel , use a mal le t to tap the cl ips back into 
p lace , using ca re not to break them. Next replace the handles by inser t ing the 
springs into the handle and pushing themi into place. Follow this with the a r m 
r e s t and the garn ish moulding, making " i r e that no sc rews a r e left out. 

ASSIGNMENT: 

1. What i s the purpose of the upholstery? 

2. What m u s t be done before s tar t ing a job v/ith uphols tery? 

3. What m u s t be done with the p a r t s as they a r e removed? 

4. How would you find out if the bottom of the t r i m panel has 
a m e t a l guide or c l ips? 

5. Demons t ra te the p rope r way of removing the t r i m panel . 

6. There a r e some underl ined words in the lesson. Find 
them and give the i r meanings . Use each of these words 
in a sentence. 
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UNIT 1 / - REMOVAL AND ASSEMBLY 

Bumpers (Front and Rear) Lesson 5 

OBJECTIVE: To learn how to remove the bumper from the car in one unit. 

INFORMA'^ION: 

On most cars you will find that to remove the bumper assembly you must 
work from underneath the car . To do this, follow the same procedure as 
used when removing wheels. Raise the car with the hydraulic jack, place 
the jack stands into position, and lower the car on the stands. Have the 
stands adjusted so that the car is high enough for you to slide under with a 
creeper. If a hoist is available, then you can work standing up. DO NOT 
operate the hoist until you have been instructed in its use. 

TOOLS AND EQUIPMENT: 

Floor jack and stands, extf vision light, set of "I" drive sockets, 
set of wrenches, creeper and a can of penetrating oil 

^IX-— -^ 

CREEPER 

FIG. IV-16 

4-" DRIVE SOCKETS 

FIG. IV-17 

The first thing • a must do when using the creeper , is to look under the 
car and examine it carefully for bolts tha! hold the bumper to the car. Do 
not lie on the floor. Always use a creeper as it protects your clothes and 
keeps your body off the damp floor. The best way to do this job is by s tar t ­
ing at the bumper face bar and following the back bars to the chc. ' s i s . Do 
not remove the bolts in the face bar. Remove only those that hold the bumper 
to the chassis . 
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Place a few drops of oil on each bolt on the nut side. Proceed to 

loosen all the bolts that you have located. Remove the nuts, but leave 
the bolts in place as this will keep the bumper from falling off. If 
there are only bolts that a re threaded into the chassis , then leave at 
least two bolts to hold the bumper (one on each side). 

Now you will need someone to help you to keep the bumper from 
falling as you remove the final bolts. Most of the new bumper assemblies 
are large and heavy and you should not attempt to do this by yourself. 
Carefully remove the bumper and store it in a place where it will not 
become scratched or damiaged. If necessary, cover it. 

On some ca r s , the grilles and parking lamps are fastened to the 
bumper. If such is the case, be sure that all wires a re disconnected 
and remove the assembly in one piece. (Fig. IV-18) 

Bumper Assembly including Grille and Lamps 

FIG. IV-18 

To replace the bumper assembly, bring all the parts to the car and make 
sure you know where each par t belongs. Lift the bumper into place (some­
one must help you with this) and insert the bolts, but do not tighten them, 
just draw them up snug. 

It is now important that you look at the assembly from the top and check 
it for level and for equal spacing on the ends. Once the bumper is set into 
its proper place, tighten all bolts securely. 

With a soft, clean, cloth remove all smudges and finger prints from the 
area where you were working. 
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ASSIGNMENT: 

1. Why should you place oil on the bolts and nuts? 

2. Give some reasons for using a c reepe r . 

3. What mus t be done before you slide under a c a r that i s 
jacked up? 

4. What must you do before you tighten the bumper secure ly? 

Demonst ra te the p rope r p rocedure to follow in the removal 
and assembly of the bumper . 

There a r e some \inderlined words in the lesson . Find them 
and give their meanings . Use each of these words m a 
sentence . 

I 5 

: f 
' I 
i I 

2*. 
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UNIT IV - REMOVAL. AND ASSEMBLY 

Hardware and Trim Lesson 6 

OBJECTIVES: 

INFORMATION: 

To learn to identify some of the hardware and tr im. 
To learn how to remove and replace some of the basic 
pieces of hardware and t r im. 

The hardware and t r im of a car serves two purposes. F i r s t , it is useful 
and second, it adds beauty to the car . The hardware that is useful we call 
functional, because it is used to ass is t another part of the car . Such items 
may be hinges, regulators, handles, locks. The hardware which is visible 
is chrome-p]ated most of the time to gi^e long wear and additional beaut^''. 

The t r im of the car is primari ly used for adding attractiveness to the 
final product. It can be used to hide seams, edges, openings in construction 
and for ornamental purposes. Generally, the t r im is also chrome-plated 
for lasting beauty. 

Since there are so many different types of hardware and t r im, there 
a re many different ways of holding them to the body. One rule we should 
remember is always to look in the service manuals which cover that particular 
car and model. If manuals are not available, then see if you can reach behind 
the part to be removed and look for a nut or screw. If it is impossible to get 
t : the back of a part , then it is correct to assinne that a clip of some type is 
used. 

TOOLS AND EQUIPMENT: 

There are many special tools which are devised for special fastening 
devices, but most of the time if care is used, a screwdriver, 4" socket set, 
and pl iers , a re all that will be required. 

^s^-
~^/. 
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Let us take for example the door handles which a re to be removed. 
Most late model General Motors cars have a spring clip which holds the door 
handle in place. {Fig. IV-19) Carefiilly loosen the weather-stripping on 
the door jamb near the handle. You will see a small tab, about 4-" wide and 
.1" long. Place a screwdriver under this tab and pry outward evenly until it 
is out about j " . Now remove the handle from the outside. 
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On Chrysler Corporation cars it is necessary to remove the upholstery 
t r im panel in order to reach the screws from the inside of the door. 
(Fig. IV-20) Remember, if there is any question, refer to the 
service manual that is put out by the manufacturer. 

To replace hardware, generally use the reverse procedure of the 
removal. It is a good idea to lubricate moving par ts when they a re 
apart before you proceed to reassemble them. 

r 

'^ i 
"- t: 

G. M. HANDLE 

FIG. IV-19 

CHRYSLER HANDLE 

FIG. IV-20 

Each car has its own type and style of mouldings and ornaments. 
One good rule is to look in die service man^iais for the method used to 
fasten a part to the car. K this cannot be done, always look behind the 
part to see if there a.re nuts or screws which can be removed. If you 
cannot reach behind the part then probably clips a_e used to fasten it. 

58-



Some clips are fastened to the body and the moulding is snapped on 
(Fig. IV-21). Some clips a re put into the moulding and snapped into 
the body (Fig. IV-22). In prying a moulding off a clip, always use 
great care , for the moulding can be bent or the surface of the body 
can be scratched, or nicked with the prying tool. 

1 ^ 

- Z n ^ 

CD G3 C3 

^'W a: yV V' 
FIG. IV-21 FIG. IV-22 

TWO TYPES OF MOULDING CLIPS 

('=* 

You must also be very careful on some mouldings as they have clips 
in the middle but a bolt and nut on the end. Here the nut or screw must 
be removed first . Whenever t r im is removed, always store it in a ssLfe 
place, so that it does not get damaged. 

To replace t r im, make sure you know where all the par ts go and 
reverse the removal procedure, always being careful not to scratch or 
mar the paint, or chrome. 

After you have finished installing a part , wipe "̂ ff the area that you 
have worked on with a clean, soft cloth. 
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1. List some examples of hardware on the automobile. 

2. Why is t r i m used on the automobile? 

3. What is the f i r s t r\ile when you a r e not sure of how a piece 
is fastened? 

4. How would you find out how a piece is fastened to the c a r ? 

5. What do you do with chrome p a r t s when they a r e removed? 

6. Demionstrate how you would remove the handle of a 
General Motors ca r and a Chrys le r Corporat ion c a r . 

7. Demonst ra te how you would remove the hood ornament 
from a ca r . 

8. There a r e some un "erlined words in the lesson. Find them 
and give the i r meanings . Use each of these words in a 
sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 

Radiators Lesson 7 

OBJECTIVE: To learn how to remove and replace the radiator. 

INFORMATION: 

Radiators are made of a combination of copper and brass (Fig. IV-23). 
This makes the radiator one of the most expensive single pieces on the car, 
therefore extra care must be used whenever you work on this section. 

FIG. IV-23 

There are many reasons why radiators must be removed. Many times 
the radiator is damaged in an accident and must be replaced. There are 
timies when radiators develop leaks. These radiators should be removed, 
repaired, tested, and replaced. There are times when work is required 
on the motor or chassis which can only be done after the radiator is 
removed. 

TOOLS AND EQUIPMENT: 

1 " •g- socket set, straight screwca-iver, p l ie rs , drain pan, extension 
light, and possibly a creeper . 
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PROCEDURE: 
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Fi r s t , place the drain pan on the floor under the radiator and position 
it under the drain plug or petcock. Remove the radiator cap VTith caution. 
Most radiators operate under p ressure . Therefore, the cap must be r e ­
moved very slowly when the radiator is hot. Loosen the drain plug. On 
some cars this can be done by reaching down in front of the motor. On 
others it may be necessary to use a creeper and loosen the drain from 
the bottom of the car. After all the water has drained into the pan, check 
the color for the presence of anti-freeze. If it is only water, it may be 
disposed of. Anti-freeze should be poured into a container and stored in 
a safe place. To be absolutely sure of the contents of the radiator, use a 
hydrometer. 

Loosen the screws that hold one end of the radiator hoses. One end 
should be left tight. There are different types of hose clamps. Most of 
them have screws which tighten them, but some now use a spring type 
clamp (Fig. IV-24) which requires a special tool for removal. 

SPRING TYPE HOSE CLAMP 

FIG. IV-24 

It does not make much difference vhich end is removed, but always 
pick the end which /ou can reach more easily. With the clamps loosened, 
begin to twist the hoses off, with a* back and forth twisting motion. Often 
these can be very stubborn, so be careful not to damage the hoses. 

Remove all the bolts that a re found on both sides of the radic^tor (generally 
there a re from two to four on one side). The radiator l̂ow ready to be 
lifted out of the car . You must use care so that the r viator is not damaged 
by scraping it against the fan blade. On some cars there is a large round 
pan that covers the fan blade. This must be removed before you attempt to 
remove the radiator. 
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When replacing the rad ia to r , bring all the p a r t s to the car and make sure 
that you identify and locate all the p a r t s . Lower the radia tor into place and 
inse r t all the bolts but do not tighten them. Next, hook up the hoses and 
tighten them securely . Now tighten the bolts on the side of the r a d i a t o r . 
Replace the pan if there is one. Check the dra in plug and make sure that it 
i s shut off. P roceed to refill the rad ia to r . Check for leaks around the 
hoses and the drain. When you a r e finished with your job, wipe up the a r e a 
in which you were working to remove di r t , g r e a s e , and hand m a r k s . 

ASSIGNMENT: 

1. Why mus t the rad ia tor cap be loosened slowly when the 
rad ia tor is hot? 

2. How a r e the rad ia tor hoses removed after the c lamps 
a r e loosened? 

3. Where is the rad ia tor drain plug located? 

4. What a r e mos t r ad ia to r s made of? 

Demonst ra te the way to remove the rad ia to r from the 
automobile. 

There a r e some underl ined words in the l esson . Find 
them and give the i r meanings . Use each of these words 
in a sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 

ACHIEVEMENT TEST 

Demonstra te the following operat ions 
and replacement . 

Ail involve removal 

•-mjjf-. a. 
b. 
c. 
d. 
e. 
f. 
g-
h. 

front and r e a r wheel 
front sea t a s sembly 
r e a r s e a t 
t r i m panel 
r e a r bumper 
front, bumper 
outside door handle 
rad ia tor 

\Wk 
« 

i9 
*w i^ 
*m 
i^B 
t^ 
$^ ?3i 

m i im 

m 

•SE-^ 

BP̂  Bpt-

p 

1̂1 .̂̂  ' 
^̂  ^St^i. 

K i 
Hi 

List ten new words that you have learned in this unit. 
Use each in a sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 

ACHIEVEMENT TEST 

•m 

Demonstrate the following operations. All involve removal 
and replacement. 

a. front and rear wheel 
b. front seat assembly 
c. r ea r sea t 
d. t r im panel 
e. rea r bumper 
f. front biimper 
g. outside door handle 
h. radiator 

List ten new words that you have learned in this unit. 
Use each in a sentence. 

im 
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UNIT V - REFINISHING 

Enamels and Lacquers Lesson 1 

OBJECTIVES: l u <iarn ^ bout the different types of paint. 
To l ea rn how to identify laint. 
To l ea rn why finishes v.^re developed, 

INFORMATION: 

Painting something, whether it be a c a r , r e f r ige ra to r , toys or furni ture , 
is done for two r easons . F i r s t of all paint p ro tec t s the surface , and second, 
it adds beauty to the finished product . Fo r a itomobile paint, the weather is 
the chief enemy. C a r s a r e exposed to sun, ra in , snow, wind, heat and cold 

;; with l i t t le or no protect ion. The major pa r t of the automobile is made of s teel . 
Steel, a s you know, i s s trong and ver^ useful in the auto, but a disadvantage 
is that it will rus t when exposed to the weather . S rMI, the p r i m a r y purpose 

^ of using paint i s to p ro tec t the steel f_-om rust ing ana miake it l a s t longer . 
i 

; The automobile of today i s made m o r e beautiful by the wide range of 
colors that a r e avai lable . Therefore , the automobile is not only a useful 

J means of taking you from place to p lace , but becomes something which you 
I can enjoy looking at and be proud to own. 
') 

I In the beginning, automobile m a k e r s used the slow drying va rn i shes and 
I paints which we call ENAMELS. These a r e sat isfactory, but they had one big 
\ disadvantage, they dr ied too slowly. Because of i ts slow drying, the paint 
;i would accumulate a g rea t ueal of dust and d i r t while it was tacky. In addition 
I a long timie was needed to complete one job. 
i 

i 

1 The paint companies then began to develop a paint which would be jus t as 
,} good as the enamel , but would dry fas te r . This fast drying paint we now know 

as LACQUER. Now we have a paint which can be sprayed on the ca r and in a 
few nninutes is dry enough to touch. But it differs from enamel in that it mus t 
be polished and waxed in o rde r to make it shine. 

Now let us look at each one a l i t t le m o r e closely. The enamels a r e slow 
; drying paints which develop a hard glaze on the surface. This ha rd glaze is 

the hear t of the finish. If the surface wear s off, there is very l i t t le poss ib i l ­
ity of regaining the or iginal shine and l u s t r e . The lacquers on the other hand 

I a r e uniform throughout the ent i re paint film. The shine and br i l l i ance , 
i however, is acquired through rubbing, polishing, and waxing If the color 

goes dull from the weather , it can readily be polished and waxed to i ts original 
\ color and br i l l i ance . 
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The various paints a re made heavy in form. For this reason paint must 
be reduced in order to be usable in a spray gun. This reduction is made possible 
by the use of lacquer thinners and enanmel reducers . On each can, you will see 
the directions for mixing the paint. Follow these directions carefxilly and 
NEVER mix enamel and lacquer products together. Each product is made up 
of its own special ingredients and the inter-mixing of them will result in 
curdling or jelling of the paint. 

-^if-

ASSIGNMENT: 

>55 

1. What are two reasons for painting something? 

5 2. Name the two basic types of auto paint. Which was used first? 

^m 

3. Why was the second paint developed? 

4. Give some of the differences between the two basic types 
of paint. 

What must be done to paint before it can be sprayed? 
What products a re used? 

6. Is it permissible to mix the different types of paint together? 
Why? 

7. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 

I" 
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UNIT V - REFINISHING 

Materials for Undercoating .Lesson ?. 

^ , 

OBJECTIVES: To learn the reason for using undercoating mater ials . 
To learn how to identify different paint products and 
their uses. 

INFORMATION: 

When we speak of materials for undercoa.ting, we mean p r imers , sur-
facers, sea le rs , and putties. At first it was required to apply a coat of 
PRIMER to all bare metal. The pr imer is the bonding agent that holds all 
the other coats of paint in place. This operation was follov/ed by at lear t 
two or three coats of SURFACER to fill in all the scratches and imperfections 
on the surface of the metal. Generally, surfacers are heavier and fill more 
readily than any other material . Now if there v/ere still spots which had 
scratches or nicks, it became necessary to apply GLAZING PUTTY with a 
rubber squeegee or a flexible putty knife. By this time the surface was v/ell 
prepared for the finish color. However, in order to prevent the color coats 
from sinking into the undercoats, a SEALER is used. This seals the surface 
so that the color will not penetrate and also a.cts as a bonding agent between 
the color and the pr imers 

As new paints and products were developed, the manufacturers combined 
the pr imer and surfacer into one f>aint. 'We now have what is called 
PRIMER SURFACER. In most instances this can be used on bare metal or 
old paint to act as a bonding agent. It can also be used to fill in the scratches 
and imperfections-

It must be remembered that there are many different kinds of paint p ro­
ducts being made for various uses. One type of pr imer or pr imer surfacer 
may not be good for all types of jobs. It is important that we refer to the 
catalogues from the paint company to learn about each type of paint. We 
want to know what it was developed for, and which of our needs v/ill it meet. 
Each paint manufacturer has his own brand names and numbers by which 
their paints can be identified. 

The reduction of pr imers is very important. Alv/ays read the label on 
the can thoroughly. Usually pr imer surfacers a re made heavier than the 
color coats. This is done so that there will be more body to the paint for 
filling purposes. Some pr imers which are meant for bare n-^etal a re chinned 
more than usual. This is merely to allow them to act as a bonding agent. 
Somie sea,iers require no reduction at all , so be sure aJv/ays to refer to the 
label for instructions on reduction. 
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ASSIGNMENT: 

1. "What i s meant by the word p r i m e r ? 

2. What i s meant by the word, su r face r? 

3. Why is glazing putty used? 

4. Why a r e s e a l e r s used? 

5. What i s the bes t way to find out what a ce r ta in paint 
i s meant to do? 

M • 

W: 

6. Are p r i m e r s reduced in the same way a s co lo r s? Why? 

7. There a r e some underl ined words in the lesson . Find 
them and give the i r mep.nings. Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 

Solvents L e s s o n 3 

O B J E C T I V E S : To b s c o m e l a m j l i a r with the d i f fe ren t t y p e s of s o l v e n t s 
a v a i l a b l e . 
To l e a r n the p u r p o s e s of t h e s e p r o d u c t s . 

INFORMATION: 

In p a i n t i n g , one p r o b l e m with which you wil l be faced f r o m now unt i l you 
c o m p l e t e y o u r l a s t pa in t j o b i s c l e a n l i n e s s . Th i s i s a n e v e r - e n d i n g p r o b l e m . 
Without c l e a n l i n e s s you can n e v e r be s u c c e s s f u l . It a p p l i e s to e v e r y t h i n g 
in t h e p a i n t f i e ld : the j o b , the s h o p , t o o l s , equ ipmen t , m a t e r i a l s , and you . 
P a i n t n n a n u f a c t u r e r s have deve loped m a t e r i a l s c a l l e d s o l v e n t s to he lp you 
m a i n t a i n t h i s c l e a n l i n e s s . H e r e a g a i n we m u s t r e f e r to the m a n u f a c t u r e r s ' 
c a t a l o g u e s to s e e what t y p e s of so lven t s have b e e n deve loped to do c e r t a i n 
t h i n g s . 

WAX AND GREASE R E M O V E R S 

L e t u s b e g i n v/ith wax and g r e a s e r e m o v e r s . Some of the b i g g e s t 
e n e m i e s of t he p a i n t e r a r e w a x , o i l , o r g r e a s e . P a i n t tha t i s app l i ed o v e r 
any one of t h e s e a g e n t s wi l l not s t i c k to the s u r f a c e . One s u r e i nd i ca t ion 
of t h i s i s the f a i l u r e of the pa in t to d r y . G e n e r a l l y , the f i r s t th ing a good 
p a i n t e r wi l l do b e f o r e he s t a r t s s a n d i n g , i s to u s e a good c l e a n e r and w a s h 
the e n t i r e s u r f a c e to r e m o v e a n y t r a c e of wax , g r e a s e , o r o i l . 

METAL, E T C H 

A n o t h e r coi^amon e n e m y of the p a i n t e r i s the f o r m a t i o n of r u s t on the 
m e t a l s u r f a c e to be pa in t ed . In c e r t a i n k inds of r e p a i r w o r k , s o l d e r i s u s e d , 
wi th a c i d a s a flux. T h i s ac id m u s t be n e u t r a l i z e d o r r u s t wi l l beg in to f o r m 
u n d e r t he p a i n t e d s u r f a c e . To n e u t r a l i z e t h i s a c i d t h e r e a r e m a n y m e t a l 
c l e a n e r s on the m a r k e t wh ich wi l l d i s s o l v e r u s t , n e u t r a l i z e ac id , and e t c h 
the m e t a l to be pa in t ed . R e m e m b e r to r e f e r to the c a t a l o g u e s , b e c a u s e 
t h e r e a r e d i f fe ren t c l e a n e r s fo r s t e e l , a l u m i n u m , a n d g a l v a n i z e . 

GUN C L E A N E R S 

/i^p Your s p r a y i n g equ ipmen t m u s t a lways be kep t c l ean and in good o p e r a t i n g 
fW-^; condi t ion if you e x p e c t t o do a good j o b . Right a f t e r you have f in i shed spray l /^ - . 

i s the b e s t t i m e to c l ean the gun. If you put the gun down and a l low the pa in t 
t c d r y on the gun, i t wi l l be m u c h h a r d e r to do a good c l ean ing j ob on i t . 
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In some shops, thinners are used in place of a gun cleaner. This is acceptable 
\-fd^5 practice, but it is recommended that for best results a gun cleaner be used. 
^-'f,-

!|fiyj It m i g h t be m e n t i o n e d h e r e t h a t t h e r e a r e m a n y c l e a n e r s fo r o t h e r 
f̂ff/t i p u r p o s e s which a r e not in the r e f in i sh ing l ine . F o r e x a m p l e , if u p h o l s t e r y 

•rji^r. I i s so i l ed by g r e a s e and d i r t , c a r b o n - t e t r a c h l o r i d e i s v e r y helpful in r e m o v -
ii;#l ing s t a i n s . 1£ pa in t happens to ge t on the u p h o l s t e r y , c l e a n ' i t i m m e d i a t e l y 

'•sffff. 
with the proper thinner (if the paint is lacquer, use lacquer thinner; if it is 

! enamel, use reducer). 

J' 

.JK-

One word of caution about using solvents. Many solvents are highly 
flammable. This material must be kept away from fire and stored properly 
when not in use. Also, many of the solvents of today are highly asphyxiating 
and injurious to the skin. Whenever solvents are used there must be 
sufficient ventilation. Never close yourself into a room when using solvents. 
Always open doors and windows to allow air to circulate around you. When 
solvents are spilled on some part of your body, always wash immediately 
with soap and warm water. 

ASSIGNMENT: 

1. What is the first thing you must do before starting to sand a job? 

2. How can rust be removed from the metal surface? 

3. When is the best time to clean a spray gun? 

4. What can you use to clean a spray gun? 

5. Name two common hazards in using solvents. 

6. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT V - REFINISHING 

Sanding Materials Lesson 4 

si i 

m 

To learn the reasons for sandpapering a surface. 
To learn the different types of sandpaper. 

OBJECTIVES: 

I N F O K M A T I O N : 

After we are sure that the surface of the job is thoroughly cleaned, our 
next problem is to prepare the surface for the first coat of pr imer surfacer. 
This is done by sandpapering. In the sanding operation there are two things 
that must be done. F i r s t , we must sand all rough spots smooth and eliminate 
imperfections as much as possible. This will reduce the amount of filling 
that must be done. Second, we must take a smooth painted surface and pro­
vide tiny scratches for the paint to grab into and thus make a perfect bond 
between the old and new paint. 

These two steps can be accomplished best through the wise choice of 
sandpaper. The grit of the paper means the roughness of the abrasive. 
The thing to remember is that we are trying to make less work and not more . 
If we use a sandpaper that is too coarse, the result will be unnecessary 
scratches which must be filled in with paint. On bare metal the average 
grit that is used is 180 or 100. This will cut fast and yet leave the surface 
smooth. When working with painted surfaces we must consider the condition 
of the old finish. If it is a new car with a good finish then we can sand with 
#320 grit paper. If the finish is old and has many defects which must be 
eliminated, then we must use a coarser paper, perhaps #220 or $180. On 
very bad surfaces sometimes we use #100 grit paper. Another important 
thing to remember is that there are two types of paper, the wet or dry type. 
The wet paper should be used with water. This helps to keep the abrasive 
in the sandpaper fromi becoming clogged with the paint that has been sanded 
off. By flushing water with a sponge over the sandpaper the particles of 
paint that have been sanded off are washed away. With the use of water, the 
sandpaper can be used much longer. Usually dry paper is used on bare 
metal. However, sometimes when the old paint is very bad it is faster to 
use dry paper instead of wet. 
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ASSIGNMENT; 

1. Give two reasons for using sandpaper. 

2. What a r e the two types of sandpaper? 

3. What does gr i t mean in re la t ion to sandpaper? 

4. Name four different g r i t sandpapers . 

Why is water used with sanding? 

6. There a r e some underl ined words in the lesson . Find 
them and give the i r meanings . Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 

Sanding Lesson S 

OBJECTIVE: To l ea rn how to sand a job proper ly by hand or with a 
machine . 

INFORMATION: 

After you have se lected the p rope r sandpaper gr i t to u se , the next thing 
i s to cut the sheet so that the re i s no was te . Divide it into t h ree sect ions 
and cut evenly (Fig. V-1). Somet imes an old paper cut ter i s good for this 
purpose . 

Cut on dotted iifies 

CUTTING THE SANDPAPER FOLDING THE 3. .NDPAPER 

«r 

FIG. V-1 FIG. i; 2 

By cutting the paper in this method., you will find that i t can he used for 
both hand and machine sanding. When doing hand sanding, fold '.he paper into 
th ree sect ions (Fig, V-2). If you use a block sander , a t tach th. ends of the 
sandpaper in the block a s shov^i (Fig. V-3). 

mj 
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Tuck sandpaper in one side then 
wrap around and tuck in other side 

FIG. V-3 

f 

When sanding by hand g ra sp the co rne r of the sandpaper between the thumb 
and the index finger and lay the f ingers flat on the sandpaper (Fig. V-4). 
Apply a slight p r e s s u r e a s you sand and always sand in the longest d i rect ion. 
This will help you sand fas ter and m o r e evenly. NEVER, NEVER sand with 
the finger t ips . Always use the palm of the hand. This will give you a 
smooth and level surface when you a r e finished. The use of the finger t ips 
will cause smal l holes to show through the finish. See example of sanding 
with block and machine (Fig. V-5). 

A « % : - ^ i 

HAND SANDING 

FIG. V-4 

mW 
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BLOCK AND MACHINE SANDING 
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Feather edging is a term applied to the tapering off of an edge of 
paint where you have a chip or a repair spot (Fig. V-6). The amount 
of feather edging is determined by the condition of the surface. If 
there are only a few coats of paint, then you do not have to sand very 
far from the bare metal area . If there are many coats of paint, then 
it becomes necessary to sand a larger area. On the average, to 
feather edge you will sand away from the metal from 1" to 3" . 
Feather edging can be done by hand, with a block, a i r sander, or 
electric sander (Fig. V-7). 

feather edge 

absolutely no edge or ridge 

c!̂ \..A 

FIG. V-6 
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AIR SANDER 

FIG. V-8 

When using a machine sander (Fig. V-8), the same basic principles 
apply as do to hand sanding. Always use the longest stroke and hold the 
machine flat on its pad. The air p ressure that is required to operate a 
pneumatic sander should be from 65 to 80 pounds. Be sure that all con­
nections are tight because the vibration of the sander will tend to loosen 
the connections. One thing to remember is not to inter-mix hoses be­
tween the spray gun and the sander. The sander uses oil through the 
hose for lubrication and generally the hose has an accumulation of oil 
which could get into the spray operation. 

To operate the sander, hook up the connections securely to the main 
line of the regulator and sander and turn on the air . IMPORTANT -
never lay the sander on a bench or table with the hoses hanging over. 
It is very possible for someone to trip over the hose and knock the 
sander off causing it to break. Always hold the sander by the body of 
the machine and not the hoses. It is very possible for the connector to 
break off if a strain is put on it by holding it by the hose connection. 

Holding the miachine in one hand, squeeze the handle at the top to 
start the machine. If you are using water, hook up the water line to the 
outlet next to the a i r outlet. This ^vill operate at the same time that the 
air goes on. 

You will have to use your own judgment as to which method would be 
the best to use. If the spot is small or curved, then the h«nd method is 
the bes t . If you have a panel that is not too large, then pe:.-haps the block 
sander is the best. K the area to be sanded is larger , then perhaps the 
machine sander would be better to use. 

Whether sanding by hand, machine or block, always be carefiil of glass 
and chrome par t s . They can become scratched very easily and are very 
expensive to replace. 
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ASSIGNMENT: 

1. Show the ins t ruc tor how you would divide and cut a sheet 
of sandpaper for use . 

2. Show the ins t ruc to r how you would fold the piece of sand­
paper to sand a job. 

3. What is feather edging' 

4. V/here would you use a block sande r? 

What mus t you be careful of when using the machine sande r? 

There a r e sonme underlined words in the lesson. Find them 
and give the i r meanings . Use each of these words in a 
sentence. 

f 
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H-' UNIT V - REFmiSHING 

Use of the Dusting Gxm JLesson 6 
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OBJECTIVES: To l e a r n the p rope r rD.etliod of dusting. 
To l e a r n the rea,sons for using the dusting g^jji. 

INFORMATION: 

Whenever we d i scuss any pa r t of refinishing we mus t ernpha-size 
c leanl iness . This l e s son deals d i rec t ly with the clea.riing of pa.rticles of 
d i r t from the painted surface . You can wash and wipe over and over again 
and clean the sur face , but the re a r e soiyie p laces where your cloth will 
never reach . These a r e in the openings, c r a c k s , and jo in t s . The dusting 
gun i s the only way to c lean these pla.ces. You vnil need the dusting gun, 
a i r hose , and a c lean piece of cloth (Fig. V-9) -

DUSTING GUNS 

FIG. V-9 

The following p rocedure appl ies , whether you a r e p repar ing a smal l 
touch-up job or a complete refinishing pro jec t . Ai^;7ays r e m e m b e r where 
you s t a r t , and work in a pa t te rn . Do not go f rom place to p lace without a 
definite pa t t e rn , as t he r e will be p laces that you may m i s s and these will 
show up when it i s too l a t e . 

Let us s t a r t with the refinishing of the front fender. Start ing between the 
hood and the front fender , put the point of the dusting gun between the open­
ing of these two p a r t s , and with full force blow the a i r and move the gun 
towards the back of the c a r . (The higher the p r e s s u r e the be t te r - 60-80 
l b s . ) Now do the same thing between the door and the fender , working 
fi'om the top down. Be su re that the a i r i s being forced into the opening 
•with fiill force , and hold the gun a s c lose to the opening as poss ib le . 
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Next s t a r t a t one poijit between the headlighr r im and the fender and ^A'̂ rk 
around the r im. Thi.-s spot might take m o r e than one operation as a g rea t deal 
ox d i r t i s caught t he re . Next work around the gr i l le ^s.-rxd he re again thorough]^ 
clean this a r e a . If t he re a r e any moulding.«s OT i r ini on tVie fonder, do this 
la.9t. To les t to see if you a r e actually biovring something ov.t or not, place 
your harjd in front of the dusting gun a-s you mc^-'e It ali:::ng and yoa will feel 
the dust and d i r t coming out. If this operatxon is T;or done p roper ly , iates- as 
you a r e spraying wi.rh paint , the p r e s s u r e ol* the sp^ray gun m i l blow the d i r t 
cut and 'it will set t le oix the f resh paint, Remeinr Vj always follow- a pa t te rn 
so that you can r e in smber vwihat has been done am. -/hat r emains to be done. 

* " 

V/hen prepar ing for a complete paint job . s t a r t at one point on the ca r 
and move systeriiatically around the ca r wntji all jo in ts , openings, and c racks 
have OQQTi cleaned thoroughly. Be sure to do al l t r i m and mouldings. If 
once i s not enough, thevi go ever it until you can feel that t he re i s no d i r t 
coming ovX in front of the gxm. 

ASSIGNMENT: 

1. Why is it n e c e s s a r y to use a dusting guji' 

2. How much p r e s s u r e should be used with the dusting gun? 

3 . Shew the ins t ruc to r how you would blow the a r e a s around 
the front fender. 

4. There a r e some xmderlined words in the lesson . Find them 
and give the i r meanings . Use each of these words in a 
sentence. 
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UMT V - REFimSHING 

Masking Lesson 7 

OBJECTWE: To learn the methods of masking. 

INFORMATION: 

Included in the program of cleanliness is the covering of the par ts of the 
car that a r e not to be refinished. This is called MASKING. It is done with 
masking tape and paper. The masking tape Is available in sizes from f" to 
E" wide. It is a waterproof paper with a gum adhesive on one side. 

Masking paper is available in 3'% 6", 12", 24" and 36" widths. Pictured 
is a typical type of masking machine in common use (Fig. V~10). If mask­
ing paper is not available, then ordinary newspaper will do. 

Before starting to mask a job, see how much area needs to be covered. 
This will tell you what size tape a.nd paper to use. 

Follow the pictures of various parts being masked a.nd notice the size of 
the tape and paper, as well as the method "used. 
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When masking , NEVER STRETCH the tape. Lay it on a s it comes off 
the ro l l . Hold the ro l l of tape in one hand and guide the s t r ip of tape with 
the other hand. Always m a s k the edges f i r s t and fill in the spaces in the 
center l as t . 

When masking windows or a r e a s where the re a r e many c u r v e s , alwayi^-
use J " masking tape on the edge f i r s t . This i s e a s i e r to maneuver . Then 
proceed to use the tape and paper . Going aroimd cu rves , the tape or paper 
should always be held loosely , p r e s s i n g it down with one hand and s tee r ing 
it with the other hand. Always tape down al l edges of the paper , a s this 
will prevent paint f rom being blown under the pape r . 

FIG V-13 FIG. V-14 

m FIG- V-15 FTG. V-16 

TY.ir'ES OF MASKING T O B D 
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^ ^ e n there is a continuous curve to be taped, it i s helpful to pleat the 
paper every 4 " to 6". This will help the tape and paper to fit the curve 
cightly (Fig. V-17). Note how door j a m s a r e masked (Fig. V-18). 
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FIG. V-17 

FIG. V-18 
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M a s k i n g in p r e p a r a t i o n for a cwo-tone job can be v e r y e a s i l y done 
with the use of a large p i e c e of c l e a n soft c lo th . The c loth i s draped 
over the g e n e r a l a i ea and the e d g e s folded under near the edge (Fig. V-19) . 
The edge i s t hen naasked \^dth t a p e and p a p e r o v e r the cloth (Fig. V-20) . 
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The importonc ^hing to r e m e m b e r i s that it i s a lways e a s i e r and better 
to m a s k p r o p e r l y , than to r e m o v e the paint after the job i s f inished. 
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ASSIGNMENT: 

-im : 

7^Mf._ 

1. Whii*: s r<-)asking? Why is it done? 

2. What materials are used in masking? 

3. Where should you always begin to mask a par t? 

4. As you a re masking, how should you hold the tape? 

5. What is the best method of masking long curves? 

6. How can two-tone jobs be masked quickly and easily? 

7. Demonstrate to the instructor how you mask the following 
par t s : 

mouldings 
handles 
windows 
windshields 
bumper 
grille 
t i res 
two-tone (top covered) 
two-tone (bottom covered) 

8. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT V - REFINISHING 

Metal Conditioning Lesson 8 

OBJECTIVE: To learn the proper method of metal conditioning. 

INFORMATION: 
Ear l ier we spoke about metal conditioning. Now we will go into a little 

more detail and actually prepare a job. Let us assume we a r e going to r e ­
paint a fender or a quarter panel. The repairs are finished, the job has 
been washed to remove wax and grease and has been sanded and masked off. 
Now take some formi of metal-etch (metal prep or something similar) and 
mix it following the directions on the label. Generally this mater ial comes 
full strength and must be reduced with water before using. 

With the reduced solution, soak a piece of cloth and rub the metal vigorous­
ly. Do not allow it to dry, but wipe it off immediately with a clean dry cloth 
(Fig. V-21). If you are working with a metal other than steel , follow the same 
procedure, but be sure to refer to the nriaterials catalogue, which tells you 
what kind of cleaner to use. Each type of metal has its own cleaner. 

If you a re preparing the car<^for complete refinishing, always star t at the 
top and work down. F i r s t , complete the tur re t top on both sides, then do 
one half of the hood, cowl, front fender, doors on one side, r ea r quarter 
panel, trunk and trunk panels, the opposite quarter panel, doors, front fender 
and the remaining half of the hood. 

FIG. v -21 
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REMEMBER, always wipe the mietal etch off while it i s s t i l l wet; it 
will be much e a s i e r to remove then, than after it has dr ied . You will 
have to use your own judgment as to how much you can do at one t ime . 
It i s not n e c e s s a r y to wash the painted pa r t of the surface , only the ba re 
me ta l m u s t be etched. 

ASSIGNMENT: 

S S s 
1. Why i s it important to condition the meta l before applying 

the paint? 

I'M 

2. Do you use the same kind of c leaner on a l l kinds of m e t a l ? 

3. When should you wipe off the meta l etch? Why? 

4. If you a r e cleaning the whole c a r , in what o rder should you 
p roceed? 

-* 

i? 
5. There a r e some underl ined words in the lesson . Find them 

and give the i r meanings . Use each of these words in a 
sentence . 
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Cleaning with Solvents Lesson 9 

OBJECTIVE: To learn the proper procedure for doing the final washing 
before refinishing. 

i INFORMATION: 

I Again we a re dealing primari ly with cleanliness. This cleaning operation 
is the final one and it is important that no spot be overlooked. The mater ia ls 
needed a r e : can of cleaning solvent (you will have to learn the trade names 
as each company makes its own), and two pieces of lint free cloth about 
eighteen inches square. 

U 

Soak one of the cloths well with the solvent and work from the top of the 
section to the bottom. Before the solvent has had time to dry, wipe it off 
with the second cloth- This operation must be done quickly, because sclvenis 
generally evaporate very fast. Remember, wipe it off while the surface is 
still wet. As in the dusting operation, always follow a pattern so that you 
will not miss a section. If the whole car is to be cleaned, start with the 
turret top and do one side, follow around the quarter panel, trxink, the other 
side, and finish with the front end. You will have to use your own judgncient 
as to how big a section to wash at one time. Generally the top can be done 
in four sections, the hood in two, fenders and quarter panel in two or three 
depending on their size and the trunk in about two. If you notice that the 
solvent is drying before you have time to wipe it off, then you a r e trying to 
do too much at one t ime, so you must try a smaller section. 

Study the diagram (Fig. V-22) which shows you the order to follow in 
washing the entire car . 

i i 

FIG. V-22 
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ASSIGNMENT: 

1. What a r e the brand names of solvents used in your shop? 

Do you have to follow a pa t t e rn when you clean the c a r ? 
Why? 

l i i 

What mus t you do if the solvent begins to d ry before you 
can wipe it off? 

4. There a r e some underl ined words in the lesson- Find 
them and give the i r meanings . Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 

Equipment - Compressor Lesson 10 

OBJECTIVES: To understand the importance of a compressor . 
To learn to take care of a compressor. 

INFORMATION: 

What is an a i r compressor and ŵ  y do we need it? This machine takes 
a i r out of the room and forces it into a tank under p ressure . Once we have 
ai r in the tank ŵ e can use it for many things, dusting Tinder p ressure , 
spraying paint, or operating power equipment. 

;asf 

A good compressor must not have any leaks and it should be large enough 
to provide all the a i r that is needed in the shop. Study the different parts 
which a re shown in the photograph (Fig. V-23). 

e 

FIG. V-23 

a. the motor which drives the machine. 

b. the compressor unit, which pumps ai r into the tank. 

c. the a i r intake where the machine draws air from the room. 

d. the p ressure gauge which tells how much a i r p ressure is in the tank. 

e. the drain cock which allows water to be drained. 

f. the shut off valve which stops a i r from leaving the tank. 
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General ly the c o m p r e s s o r unit has an oil gauge which should be checked 
regula r ly . This te l ls us whether or not the re is oil in the pump. Some 
machines have mo to r s that a r e packed in g r e a s e ; o the r s have fittings which 
need regular greas ing . The a i r intake has a s c r een which needs cleaning 
regular ly , and finally the water in the tank mus t be dra ined, usually each 
morning before the machine is s ta r ted . 

ASSIGNMENT: 

1. What does an a i r c o m p r e s s o r do? 

E. What can you do with compres sed a i r ? 

Lis t some of the points on the c o m p r e s s o r which r equ i re 
c a r e and tel l what you mus t do. 

I'' f 

• B 

There a r e some iinderlined words in the lesson . Find 
them and give the i r meanings . Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 

Equipment - Air Transformer Lesson 11 

OBJECTIVES: 

INFORMATION: 

To learn why the transformer is used. 
To learn to maintain the transformer. 

The ai r that is stored in the tank of the 
air compressor is piped into the a i r t r ans ­
former {Fig. V-24). Some people refer to 
this as the a i r regulator or separator. 
This piece serves two purposes; first it 
separates moisture and oil from the a i r ; 
and second, it regulates the amount of air 
pressure that goes into the spray g^on. 

Most t ransformers have two sets of 
gauges and outlets. One set is called the 
regulated line while the other is the main 
line. The regulated line is used for all 
spraying operations, and the main line is 
used for operating ai r equipment. The 
part of the t ransformer that separates the 
moisture and oil from the air is connected 
only with the regulated line, so for this 
reason these are the only outlets which 
shoiild be used for spraying. 

In order to do good painting, it is 
necessary to use different p ressures for 
different types of mater ia ls . This can be 
done on the regulated line only. We have 
already learned that the major enemies of 
a good paint job are oil and grease. The 
next major problem is moisture or water. 
Water is formed when air is taken from the room and compressed into a 
tank. This wa*er can be carried from the tank to the spray gun by the hose, 
and later cause the paint to peel. These destructive substances a re 
eliminated by the use of the transformer. 

FIG. V-24 
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Periodically the transformer must be cleaned. This can be done by 
taking it apart , cleaning it, and replacing the element. Sonne a re nnerely 
cleaned by draining at the bottoni of the transfornner (Fig. V-25). The 
best time to drain the transformer is in the morning before the a i r com­
pressor is turned on. Generally this is done at the same time that the 
compressor is drained. When hooking up for spraying, REMEMBER, 
always use the regulated line. 
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ASSIGNMENT: 

1. Where i s the a i r t r a n s f o r m e r located? 

2. What does the t r a n s f o r m e r do? 

3. What a r e two other names commonly used for the t r a n s f o r m e r ? 

4. When should the t r a n s f o r m e r be dra ined? Why? 

5. Which l ine should be used for spraying ? 

6. What i s the other l ine for? 

7. There a r e some underl ined words in the lesson. Find them 
and give the i r mean ings . Use each of these words in a 
sentence. 
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UNIT V - REFINISHING 

Equipment - Air Hose and Spray Gun Lesson 12 

OBJECTIVES: 

INFORMATION: 

To learn the use of the hose and gun assembly. 
To learn the par is of the spray gun (general). 
To learn the care necessary with a spray gun. 

After the air has been compressed, stored, cleaned and regulated, it 
must be combined with paint to give us the desired finish. This is done by 
using the air hose and the spray gun (Fig. V-26). 

It 
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SPRAY GUN PAINT CUP 

FIG. V-26 

AIR HOSE 

F i r s t of all, the hose that is used for spraying miust never be used for 
any other purpose. Pneumatic machines use oil for lubrication. This oil 
gets into the hose. It can get into the spray g\in and mix with the paint and 
cause many headaches. For the best results the hose size should be at least 
K't ^ inside diameter . 
16 

The guns that are used in most body shops are the syphon or suction feed 
guns. There is another type used in factories called the pressure feed. 
(Fig. V-27) 

At» CURKEHTS-
CREATE A VACUUU/ 

FIG. 7 

•FLUID TIP mOTRUDES 
ABOVE AIR CAP 

SUCTION OR GRAVITY 
FEED CAP 

FLUID TIP IS 
FLUSH mm 
AIR CAP 

PRESSURE FEED CAP 

FIG. V-27 
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The spray gun is a precision tool and must be treated carefully because 
a good spray job depends upon a good gun. The most important care which 
must be given the gun is proper cleaning. 

As soon as you a re finished painting, remove the paint that i s left and 
pour about a half pint of gun cleaner into the cup. Move the gun in a 
swirling motion so that the cleaner will remove the paint from the walls 
of the cup, then spray some of the cleaner through the gun by pulling t he 
tr igger. Wipe off the outside of the gun and cup, then remove the cup and 
clean the inside by wiping. Next pour a little more cleaner into the cup 
and spray again. This time leave a little in the cup. Remove the a i r cap 
and, holding it up to an air outlet, blow it out thoroughly and replace it on 
the gun. NEVER dip the gun into the cleaner, because of the leather washers 
which will then dry out and leak. Occasionally a few drops of oil should be 
placed on the leather washers in order to keep them soft. Use light oil and 
follow the diagram for lubrication points (Fig. V-28). 

S It ' 9U 

LUBRICATION POINTS OF A SPRAY GUN 

FIG. V-28 
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ASSIGNMENT: 

1. What type of gisn i s used in m o s t body shops? 

2. WhBt type of gum i s used in f ac to r i e s? 

3. Wiien sitould a gim be cleaned? 

4. Is i t a gocd idea to dip the gun into c l eane r? Why? 

5. Sionld a sp ray gTim be O'iled? Where? 

6. There a r e souae iMtderlined words in the l esson . Find them 
_aiid giv--2 the i r mean ings . ITse each of these words in a 
senten '.e. 

- 98 -



UNIT V - REFINI3HING 

Equipment - Respirator* ^̂ .id Spray Booths Lesson 13 

OBJECTIVES: To learn the reasons for using a spray booth and respirator. 
To learn how to use and care for this equipment. 

INFORMATION: 

The respirator is a safety deH£e that was developed to protect the painter 
from inhaling fumes while working. The mask, as it is called, must be worn 
whenever spraying is being done. There are many different types used. 
Some a re pictured here (Fig. V-29). 

TYPES OF RESPIRATORS 

FIG. V-29 

Respirators should be kept in a clean place when not in use and should be 
cleaned right after using, by wiping with a clean cloth. The replaceable 
fi l ters should be changed whenever necessary to make them most effective. 
The respirator is a very personal tool and each person should have his own. 
If properly used it should have a long life. 
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FLOOR TYPE BOOTH 

TYPE V-30 

The sp ray booth is an ideal place of equipment for use by the pa in ter 
(Fig. V-30). By placing a job in a booth, much dust and di r t can be prevented 
from sett l ing on the f reshly painted job. The booth a l so keeps the paint fumes 
from annoying other w o r k e r s . There a r e many different types of booths, but 
a l l m u s t have a good exhaust sys tem, lighting, and a sys tem for purifying the 
a i r that en te r s the booth (this applies to the closed booth). The m o s t i m ­
portant c a r e that i s requ i red i s c leanl iness . When n e c e s s a r y the booth should 
be washed down from top to bottom, so that the re will be no accumulat ion of 
dust and d i r t inside it . The a i r f i l te rs which purify the a i r that comes into the 
booth m u s t be cleaned or rep laced regular ly , li the a i r f i l t e r s become too 
d i r ty , dust and d i r t p a r t i c l e s will be drawn into the booth by the fan. This 
can ru in the paint job. The important thing to r e m e m b e r i s to keep i t clean. 
The ins ide of the sp ray booth should be painted a light color so that the light 
i s ref lected onto the job. 

ASSIGNMENT: 

,1 i 

1. What i s a r e s p i r a t o r ? What does it do? 

2. Should a r e s p i r a t o r be shared with o the r s? Why? 

3. Give two r easons for using a sp ray booth. 

4. What i s the m o s t impor tan t thing to do with a spray booth in 
o r d e r to have good r e s u l t s ? 

5. How often should a i r f i l te rs be changed? 

6. There a r e some underl ined words in the lesson . Find them 
and give the i r mean ings . Use each of these words in a 
sentence . 
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UNIT V - REFINISHING 

Spraying Lesson 14 

i -

I : 

V ! : 

OBJECTIVE: To lea rn the p rope r p rocedure in spraying var ious shapes . 

INFORMATION: 

When spraying, whether i t be a c a r , filing cabinet , box or a cyl inder , 
the same bas ic pr inc ip les apply. F i r s t , m i x the paint thoroughly, follow­
ing the di rect ions on the can, and fill the paint cup. Set the a i r p r e s s u r e 
a s recommended on the paint can. There a r e ce r t a in ways to spray different 
shapes to avoid runs , s a g s , and dry spots . 1£ the gun i s moved too slowly, 
then runs and sags will appear . If the gun i s moved too fast , then dry spots 
will resu l t (Fig. V-31). 
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RUNS OR SAGS DRY SPRAY 

I T t FIG. V-31 
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The spray gun must always be held level, about 6-8 inches away from 
the job, and must be moved at a moderate rate of speed. The spray gun 
must be set to the job that you a re doing (Fig. V-32). 

DISTANCE FROM JOB SPRAY PATTERN 
FIG. V-32 

If your project is a flat, wide surface, then you must use the fan spray. 
This can be done by opening the a i r regulating knob (A) wide (Fig. V-33). 

r||K>' i 

FIG. V-33 
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If your project is & long, narrow shaped object, then you should you use 
the round spray. This can be done by closing the a i r regulating knob (A). 
By doing this you will cover all that is necessary and yet save paint and r e ­
duce over spray. By adjusting the a i r regulating knob you can obtain the 
proper spray pattern for the job. 

The paint that leaves the gun is regulated by the fluid control knob (B), 
(Fig. V-33). By turning the knob clockwise you can reduce the amount of 
paint that comes out of the giui. This is generally done when using the round 
spray. Turning the knob counter-clockwise will cause more paint to leave 
the gun. This is generally used when the fan pattern is desired. Study the 
diagrams carefiilly with regard to different shapes and methods of procedure 
(Fig. V-34). 

Another small but important detail in spraying is the TRIGGERING of 
the gun. This means that every time che gun reaches the end of a panel or 
section, the trigger must be released. When starting on the next stroke, 
pull the tr igger to start spraying again. This is very important to stop runs 
at the end of a section and also save a great deal of paint. Get into the 
triggering habic early and your paint jobs will turn o t much better. 

ASSIGNMENT: 

1. What are the two adjustments which control your spraying? 

2. How far should the gun be held from the job? 

3. When should you use the fan spray pattern? 

4. When should you use the round spray pattern? 

What does it mean to tr igger the gun? 

6. There a re some underlined words in the lesson. Find them 
and give their meanings. Use each of these vvords in a 
sentence. 
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FIG. V-34 
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UNIT V ' REFINISt.'ING 

iim 
Lacquer Spraying (Primer) Lesson 15 

OBJECTIVES: To learn the proper procedure in spraying lacquer pr imers . 
To review the steps of preparation. 

1^1 

IMl 

i ! 

1 i 

t 

INFORMATION: 

You have covered the lesson on how the spray gun works and what you must 
do to produce satisfactory results . This lesson deals with the specific job of 
applying the lacquer pr imer in preparation for the color coats. Be sure that 
you are familiar with all the material in Lessons #1, 5, 6, 7, 8 and 9. 

MAl'ERIALS AND EQUIPMENT: 

All the necessary materials and equipment are the same as those for 
Lessons #1, 5, 6, 7, 8 and 9-

Briefly, let us review the steps of preparation. F i r s t , begin by de-waxing 
the area to be painted by using a solvent which is meant for this purpose. Wash 
and wipe off with a clean cloth, making sure that more surface is cleaned than 
the part to be painted. Always clean well into the surrounding a reas . Sandpaper 
the job well, making sure that broken paint areas a re feather-edged. Clean the 
entire area by blowing with the dusting gun and wiping with a clean cloth. 

The masking operation is next. All areas that a re next to the painted panel, 
whether they be chrome, glass or other painted panels should be covered. 
(When spraying lacquer, it is not necessary to cover the whole ca r . ) Wash the 
bare metal with a metal conditioner (e. g. , metal prep) and allow it to dry. 
Blow out all the corners with the dusting gun and again wash the whole area to 
be painted with a cleaning solvent (e.g. , prep-sol , or klix), and dry off with 
a clean cloth. The surface is now ready to be sprayed with pr imer surfacer. 

The next step is the preparation of the paint for spraying. Probably the 
best rule to remember is to read the directions on the can and mix the paint 
and thinner according to the factory recommendations. With the paint properly 
mixed, pour it into the cup through a strainer. ALWAYS USE A STRAINER. 
It is inexpensive and will stop dirt or lumps of pigment from being sprayed on 
your job. Lock the gun body on the cup and you are ready to begin. Connect 
the air hose on the gun and to the regulated line on the air t ransformer, ad­
justing the pressure for 45 lbs. If you have properly mixed the paint and the 
temperature is normal in the room (approximately 70^), this is the proper 
pressure to use with lacquers. 
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Follow the ins t ruct ions given in Lesson 14 on the p rope r adjustment of 
the gun. Spray the f i r s t coat light and allow it to dry . The drying t ime 
will depend on the t empe ra tu r e and humidity in the room. When the f i r s t 
coat is d ry to the touch, apply a second coat. This t ime sp ray it medium 
and allow it to dry . When the second coat i s dry to the touch, apply the 
thi rd coat (nnedium) and allow to dry . 

Final ly, c lean the gun as ins t ruc ted in Lesson #12. 

ASSIGNMENT: 

1. L is t the s teps in the p repa ra t ion of the surface. 

2. How can you find out about paint reduction? 

3. What p r e s s u r e is general ly used for l a c q u e r s ? 

4, V/hat should you do when pouring paint into the cup? 

5. *»nen you have finished spraying, show the ins t ruc to r 
what you should do. 

6, The re a r e some underl ined words in the lesson . Find 
them and give the i r meanings . Use each of these words 
in a sen tence . 
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UNIT V - REFINISHING 

Application of Glazing Putty LesSon 16 

la 

OBJECTIVES: To learn the reason for applying putty. 
To learn the proper method of application. 

INFORMATION: 

After the surface has been coated with pr imer-surfacer and allowed to 
dry, it is necessary to look it over carefully. You must look for deep 
scratches or imperfections in the surface. If such spots show, then we 
must use a glazing putty to fill them in. Actually putty is a heavy surfacer 
and is used in place of spraying many ^oats on the job. Also the putty can 
be applied to a small spot to eliminate the need for spraying a laige area . 

MATERIALS AND EQUIPMENT: — -

Can of putty, flexible steel putty knife (approximately 4" wide), or 
a rubber squeegee. 

The putty can be applied with a steel knife or a rubber squeegee. If the 
surface is flat, the steel knife is probably better. However, if the surface 
is curved, a squeegee should be used. 

Never apply too much putty at one time. It is better to apply two light 
coats than one heavy one. It should be remembered that only enough putty 
should be used to fill the imperfections. T£ too much is applied, the excess 
must be removed in order to make it smooth, so remember, apply only as 
much as is necessary. If you use a steel knife, hold it as shown in the 
diagram (Fig. V-35). 

KNIFE APPLICATION OF PUTTY SQUEEGEE APPLICATION OF PUTTY 

FIG. V-35 
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F i r s t , lay the putty on heavy in one spot with a co rne r of the knife, then 
use a wiping motion AA'ith the knife to spread and to remove the excess . Do 
not go over the ma te r i a l m o r e than two or three t i m e s , as this m a t e r i a l 
d r ies fast and it will get rougher each t ime you go over it. If the surface 
is curved and you use a squeegee, use the same procedure as with the knife 
(Fig. V-35). 

w 
Immiediately after you a r e finished, wash the knife or the squeegee with 

thinner so that the putty will not dry on it. 

ASSIGNMENT; 

¥ i 

m 

1. What i s putty? 

2. Why is it used? 

3. Name two tools for applying putty. 

4. How should putty be applied for bes t r e s u l t s ? 

% > 

5. There a r e some underl ined words in the lesson . Find 
them and give the i r meanings . Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 

Lacquer Spraying (Colors) Liesson 17 

OBJECTIVES: 

INFORMATION: 

To learn how to prepare the surface for color spraying. 
To learn the proper procedure in spraying lacquer colors, 

tf ! 

( • • 

Before the color operation can begin, we must be sure that the pr imer 
surfacer is thoroughly dry. The tools and equipment needed a r e : pail of 
clean water, sponge, squeegee, sandpaper grit #3E0, cut and folded as 
previously shown, and a tack rag. 

Sand the entire surface to be painted using 
parallel strokes in one direction (Fig. V-36). 
ALLOW THE SANDPAPER TO DO THE WORK. 
Do not apply too much pressure on the sand­
paper and constantly use the v/ater and sponge 
to flush away the paint particles that have been 
sanded off. Do not attempt to sand all the 
pr imer off. The idea is to leave the pr imer 
on, so that the scratches are filled in. 

Sand wWi parallel 
strokes. 

FIG. V-36 

After sanding about four to six strokes on one spot, check the area by 
pulling the squeegee over the sanded part and look at it very carefully. 
1£ no scratches appear, then move on to the next spot. K you see scratches, 
then you must sand a few more strokes and check again, doing this until the 
whole area is smooth. 

When you are satisfied that the sanding is finished, wash the a rea with the 
sponge and dry it off. Using the dusting gun, blow out all the joints, 
especially around mouldings, for this is \vhere water is trapped. Now 
check the masking to see that it is still in good condition and re-tape where 
necessary. The surface is now ready to receive the color coats. 

Open the can of paint and stir it vigorously until there a re no solids 
remaining on the bottom of the can. Reduce the paint according to the 
instructions on the can and strain the reduced paint into the spray cup, 
then lock the cup into place. Hook up the air hose to the gun and the regu­
lated line and set the pressure for 45 lbs. The gun is now ready for use. 
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Jus t before spraying , take the tack rag and unfold i t . Then make a loose 

ball and holding it in yonr hand, ^ p e off the whole a r e a to be painted- Do 
not m i s s any spots a s th i s ^sill sho^sr l a t e r . The tack rag will pick up a l l 
dust and lint leaving the suzrface perfect ly clean. After using the tack rag , 
do not touch the p a r t that is to be painted. 

Use the s ame procedianre a s in applying j^jmn^rs and f i r s t apply a light 
coat. Be s u r e t i a t you do not sp ray d r y a s this will leave a rough finished 
job. After the f i r s t coat has se t for a f e ^ minu te s , begin to apply the second 
coat (meiHum) and allo^sr t ime to set . After a few minu te s , apply the thi rd 
coat {medium). F ina l ly , mis: about; ten p a r t s thinner and one p a r t paint and 
again coat the en t i r e a r e a with a full wret coat. This will br ing a gloss to 
the a r e a , hut he careful mot to make runs by applying too much. It will take 
a l i t t le p r ac t i ce to get the feel of the paint and to kno^ar how much to apply. 

ASSIGNl^IEXT: 

1- What g r i t sancfe>aper i s genera l ly used before applying the co lor? 

2. Why i s ^ ^ t e r used with sandpaper? 

3 . HoiK7 i s the squeegee used when sanding a job? 

4 . Why i s i t impor tan t to use a t ack r a g ? 

5. How much p r e s s u r e do you use -when spraying lacquer c o l o r s ? 

r Why do you t h i s out the l a s t coat? 

7. There a r e somae umderlined words in the lesson , f i n d them 
and give t he i r measmings, tTse each of these "words in a 
sentence . 
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UNIT V - REFINISHINC 

Spraying - Enamel Colors on Panels Lesson 18 

OBJECTIVE: To learn the proper procedure in spraying enamiels. 

INFORMATION: 

In order to spray enamels, the same basic preparation holds true as in 
lacquer spraying. The equipment will be the same as for lacquer work. 
The surface must be clean, well sanded and masked properly. With regard 
to masking, however, there is a diffir?nt pattern which must be followed. 
The reason for this is that lacquers dry in the a i r before they land on 
another surface. Thus they do not stick. However, enamels a re slow dr ie rs 
and the paint particles in the a i r are wet, and as they settle on another sur­
face, they stick and dry. This presents a major problem of removal. The 
best policy to folic .. when spraying enamel is t o use a large cloth to cover 
an area , so that the whole car can be covered, leaving only the area to be 
refinished exposed. Most important, put the cloth on first and use the mask­
ing paper on the edge and over the cloth. Cloths must be kept in a clean 
place when not in use. 

With respect to paint preparation, be sure to follow the instructions on 
the can. Generally the reduction is one part of reducer to three or four par ts 
of paint. Some of the more modern enamels are reduced 50%, Therefore, it 
is innportant to read the directions on the paint can. The air p ressure is im­
portant again; usually the pressure that is recommended is from 45 to 55 lbs. 
Some enamels are heavier than others and thus need more pressure . It must 
be remembered, however, that the higher the p ressure , the more overspray 
and tlie greater the loss of paint. Use only as much pressure as is necessary. 

Again, the use of the tack rag is emphasized to eliminate the dust aixd 
dirt problem. Always unfold the tack rag and hold it loosely. Wipe in a 
pattern so that no area is missed. 

The application of most enamels require one mediiim coat and a sufficient 
amount of time to become tacky. You can tell by touching the paint in a place 
where it vidll not show. When the paint does not stick to the finger, it is ready 
for re-coating. Some of the new enamels require a medium wet coat, which 
is followed immediately with another medium wet coat. 

Always clean the equipment, such as the spray gun and cup, immediately 
after the spray operation is completed. Do not allow time for it to dry on the 
gun as this makes it more difficult to clean off. 
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ASSIGNMENT: 

1. What is the difference when masking for enamels and lacquers? 
Why is there a difference? 

2 Are all enamels reduced in the same way? 

3. ¥/hat Is tae best way to cover a large area on the car? 

4. iicu mu'h a i r pressure is generally used on enamels? 

5. How many coats of enamel do you generally apply? 

There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT r - REFINISHING 

Brush Painting Lesson 19 

OBJECTIVE: To learn the proper procedure in brush painting. 

INFORMATION: 

When automobiles were first built, they were made of wood. After the 
car was built, it was taken to the paint shop to be painted. In the early days, 
there were no spray guns and all the painting was done by hand brush. In 
fact, there was very little color used. Most of the car was shellacked and 
varnished. As paints were devfcxoped and improved, the makers began to 
apply color to ca rs , but still by using the hand brush method. There were 
very few chrome parts on the car so most o^ the t r im was done by striping 
with a bright color. This, too, was done by hand. 

Today, the brush is used sparingly because of the time involved. How­
ever, some paint shops use the brush for door jambs, cowl sections under 
the hood, or underneath the trunk section. The small Ccimel hair striping 
brush is used for touching up some small nicks which do not require spray 
painting. 

When used for brushing, the paint must have the proper viscosity. 
It should be heavier than when being sprayed, but not as heavy as when i t 
comes in the can from the factory. Use your own judgment on the reduction, 
but generally the amount of thinner used is only half of what is required in 
the spray operation. Dip the brush into the paint so that half the brush is 
covered with paint. Then wipe off one side on the inside edge of the can. 
Place the side of the brush with more paint on it, against the surface and 
without pushing too hard, pull the brush slowly along the surface and then 
work it back and forth about three or four t imes. The brush should be held 
at a 450 angle to the surface being painted (Fig. V-37). When the 
paint has been worked out of the brush, dip it into the paint as before and 
proceed \intil the entire surface is finished. 

Always be careful not to put paint on any chrome part or upholstery. 
^ A little practice and you will be able to work to the edge without any trouble. 

At first, however, take your time and stay away from the edge. Gradually 
work over to it, until you feel confident that you will not smear the other 
par ts . As in spraying, when you a re finished with your job, always clean 
the brush immediately with thinner or reducer. 

f 

3» 
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PAINTING WITH A BRUSH 

FIG. V-37 

When doing touch-up work, use a camel ha i r s t r iping brush and work 
with the tip of the b rush , applying only enough paint to cover the spot. 
Do not use a brush motion on smal l chips . Jus t dab it lightly with the 
tip and if loo much paint i s applied, wipe it off and do it again (Fig. V-38). 

TOUCHING UP CHIPS 

FIG. V-38 
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ASSIGNMENT: 

1. How were c a r s painted before the sp ray gun was invented? 

2. Y/here i s the b rush used today? 

3. At what angle should the paint b rush be held when painting? 

4. V/hat kind of b rush do you use for touch-up work? 

5. V/hat p a r t of the b rush i s used for touch-up work? 

6. There a r e some underlined words in the lesson . Find them 
and give the i r meanings . Use each of these words in a 
sentence . 
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UNIT V - REFINISHING 

ACHIEVEMENT TEST 

1. . Name the fast drying paint, slow drying paint. 

2. Name three materials that are put under the color coat. 

3. Name three solvents used in automobile refinishing. 

4. Give two reasons for sandpapering. 

5. Demonstrate to the instructor the following operations: 

Cutting and folding a sheet of sandpaper 
Feather-edging 
Using a dusting gun 
Masking a front fender 
Masking a door window 
Masking a chrome trim 
Metal conditioning 

6. Name the three most important par ts of the spray outfit. 

7. Give some reasons for using a spray booth and respirator . 

8. Demonstrate to the instructor the following operations: 

Spray a square box or cabinet 
Spray a cylindrical object 
Spray pr imer on a fender 
Apply glazing putty on a small area 
Wet-sandpaper a primed area 
Spray a smaJl area using lacquer color 
Spray a small area using enamel color 

9. Give ten new words that you ha '̂-e learned in this unit. 
Use each in a sentence. 
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UNIT VI - CARE OF THE FINISH 

Polishing Lesson 1 

OBJECTIVES: To learn the reasons for polishing. 
To learn the proper method to use in polishing. 

INFORMATION: 

The automobile and paint manufacturers realize the amount of timie and 
money that is spent on the preservation of the finish and a re constantly trying 
to perfect finishes which will eliminate the need for polishing. 

The enamels used today on mosc cars require little or no polishing. 
However, as the car is exposed to weather and road conditions, a haze forms 
over the surface which must be removed periodically. This can best be done 
by using a non-abrasive polish (e. g. , liquid). Abrasive polishes will tend to 
dull the finish of enamels and should not be used. 

The lacquers that a re used today on most General Motors ca rs require 
some polishing in order to brighten the finish. As lacquer is exposed to the 
weather, the surface tends to become chalky. This condition must be r e ­
moved with abrasive polish (e.g. , rubbing compound). 

The latest type of paint, the acrylic lacquers, supposedly heed very little 
polishing. However, here again as the finish is exposed, it will tend to dull. 
A cleaning with a good grade of polish will restore its original appearance. 

The materials and equipment needed for this operation a r e : an abundant 
supply of soft, clean rags; a good grade of polish or compound, and an 
electric buffer. 

When using compound always wo-̂ Î  from the top down. Do only a small 
section at one time so that the polish will not dry too soon (approximately 
two to three feet square). Apply polish to the cloth and rub it on the surface 
in one direction only. At all t imes be sure that the cloth does not become 
wrinkled. If you have wrinkles on the cloth, as you rub, ^narks will appear 
in the finish. Rub evenly all over, but stay away from the edges and corners 
as a very small amount of rubbing at these points will take the paint off and 
then the pr imer will show through. You must continue to rub and burnish 
until most of the polish has been worked off, then you will see a shine build­
ing up on the paint. Next, turn your cloth over or take a clean piece and 
wipe it clean, always rubbing in one direction. Proceed in this manner until 
the entire surface has been completed. 
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To complete the job, use the buffer with a lamb's wool bonnet and 
shine the whole car working from top to bottom follov/ing the directions 
given next. (Fig. V-39) 

When using liqxiid polish it is much faster to use an electric buffer. 

fe 

ELECTRIC BUFFER 

FIG. V-39 

F i r s t , fill the machine with a machine polish and plug it in. (Machine 
switch must always be off. ) Make sure that there is no water on the floor 
when using an electric tool. If you stand in v/ater you can get a severe 
shock. Always hold the buffer securely with two hands and keep your 
attention on the job. Apply the polish and spread it over the section. 
Keep the bonnet flat until all the polish has been rubbed off. Then tilt the 
buffer slightly so that the clean part of the bonnet will shine the paint. As 
you use the buffer, remember to stay away from corners as at these points 
the buffer can very quickly remove the paint. Follow the same pattern as 
with hand rubbing, working from the top down and doing a small section at 
a t ime. "When the whole car is finished, wipe it off with a clean soft cloth. 
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ASSIGNMENT: 

1. What i s the difference between a rubbing compound and a 
liquid pol ish? 

2. Which pol ish do you use for enamel s? 

3. Which pol ish do you use fcr l a c q u e r s ? 

4. Why should you stay away from c o r n e r s and edges? 

5. When polishing, where should you s t a r t ? 

6. What m u s t you be careful of when using the buffer? 

7. There a r e some underl ined words in the lesson. Find 
them and give t he i r meanings . Use each of these words 
in a sentence . 
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UNIT VI - CARE OF THE FINISH 

Waxing Lesson 2 

OBJECTIVES: To l ea rn the r eason for waxing. 
To l ea rn the p rope r p rocedure when waxing. 

INFORMATION: 

After a car has been thoroughly cleaned and polished, it is best to p r e s e r v e 
the finish by applying a coat of v/ax. If you were to look at the finish under a 
nmicroscope, you would see that some paint surfaces a r e porous . In o rde r to 
seal this type of surface and pro tec t it from the e lements , wax should be used. 

There a r e many types of auto wax on the marke t . Some a r e l iquids, some 
a re in a pas te formi, some a r e sprayed on while o thers a r e applied with a piece 
of cheesecloth. Whichever type is to be used, be su re to follow the d i rec t ions 
on the can. You will need a good grade of wax and a good supply of cheesecloth 
or other soft r ags . 

Pe rhaps it might be mentioned he re that the ca r should be examined c a r e ­
fully and al l nicks and chips in the paint should be touched up with a camel ha i r 
brush before the waxing is s ta r ted . Follow the same procedure a s in polishing 
and work from the top down and do a smal l sect ion at one t ime (approximately 
two to th ree feet square) . If a pas te wax is used, f i r s t apply the wax in a 
c i rcu la r motion (approximate' 'y 6" c i r c l e s ) and cover the section you a r e working 
on. Then without waiting, wipe it off with a clean soft r ag . After you have mos t 
of the wax off, take another piece of soft rag and finish wiping and shining. 
P roceed in this manner until the whole ca r has been waxed. Be sure not to m i s s 
any spots . As you wax, coat the chrome mouldings, too. Final ly , c lean the 
windows with clean water and r a g s , being careful not to s m e a r the waxed 
surface. 

ASSIGNMENT: 

1. What does wax do to the finish? 

2. When should the chips and nicks be touched up? 

3. Where should you s t a r t to wax a c a r ? 

4. When should you clean the windows? 

5. There a r e some underl ined words in the lesson . Find them 
and give the i r meanings . Use each of these words in a sentence, 
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UNIT VI - CARE OF THE FINISH 

Interior Care Lesson 3 

OBJECTIVES: To learn what care is to be given to the interior. 
To learn the proper procedure for cleaning the interior. 

INFORMATION: 

The interior of an automobile contains many different types of basic 
mater ia ls . The floor rugs are made of rubber or wool, the seats a r e covered 
with fabric or plastic, the instrument panel is pr imari ly steel with some 
plastic and leather, the t r im panels on the doors a re fabric, plastic, or 
leatherette, and the garnish mouldings are generally steel. 

All of these materials require different care . The painted steel can be 
cleaned and waxed. The leather should be cleaned with a mild soap and warm 
water, the fabric upholstery and rugs can be brushed or vacuumed. 

Generally we begin by brushing and vacuuming the seats and upholstery 
thoroughly. Next we wash the leatherette with mild soap and warm water, 
clean and wax the instrument panel and garnish mouldings, and finally clean 
the glass with clean water and rags. 

For grease stains on the upholstery, probably the best cleaner is carbon-
tetrachloride. If you use this cleaner, be sure that the doors of the car a re 
open for ventilation. The fumes of carbon-tetrachloride can overcome you 
if you are in a closed car. When you are working on the inside of the car , 
always be sure that your clothes and hands a re clean. . It is wise always to 
use a cover over the seats so that the upholstery is not stained. 

ASSIGNMENT: 

1. Name some of the basic mater ia ls used in the interior of an 
automobile. 

2. What can you use to remove grease stains from upholstery? 

3. Why must you open doors of the car when using this cleaner? 

4. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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1. I ame imes of abrasive and nan-abrasive polishes. 

ifw-
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Z. "STliat Mnd of p-olish is used on lacquers? enamels' 

3. Why i.s 'wais. lased on the automobi-^? 

4. Demonstrate to the instructor the following operations: 

Polish a fender with a lacquer surface 

Polish a fender ^ t h an enamel surface 

Polish a fender using a buffer and liquid polish 

Clean the interior of a car 

Remove spots from t r im panel 

5. Last five ne"^ -^ords that vou have learned in this unit. 
Use each of these "^ords in a sentence. 
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UNIT Vn - METAL REPAIR 

Basic Body Repair Tools Lesson 1 

OBJECTIVES: To identify the basic tools used in the auto body shop. 
To learn how to care for hand tools. 

INFORMATION: 

The tools of the modern body repair shop have been developed over the 
years to meet the needs of collision work. From year to year, changes in 
the design of the auto make it necessary for new tools to be developed which 
will suit the needs of the body repairman. Actually there is no set of tools 
which can be considered essential. A great deal depends upon the mechanic 
and how much he can do. This will determine how many tools he should 
have. You will find listed here the most common tools and the ones used 
most ofteii. As operations become more complex, additional tools •v̂ dll be 
introduced (Fig. VII-l). 

1. dinging hammer 
2. pick hammer 
3. combination spoon 
4. bumping hammer 
5. spoon dolly 

6. combination dolly 
7. heel dolly 
8. toe dolly 
9. body file (flat) 

10. body file (convex) 

V/ith respect to the care of hand tools, the most important item is the 
proper storage when they a r e not in use. Hand tools have a long life if they 
are used properly. Most of the time small hand tools become lost or a re 
misplaced. You will find that tools are expensive and replacement is an 
expense. The working surfaces of metal repair tools are the most important 
par ts . They must be kept smooth and shinyatall t imes. If there are any 
marks or nicks on the face of the hammer or dolly, these will be transferred 
to the metal that is being hammered. You must constantly check the face of 
the dinging hammer and dolly blocks to see if any marks a re apparent. The 
best way to remove these marks is to use a piece of lOOC sandpaper. Hold­
ing it in the palm of your hand, rub the face of the hammer against the paper 
with a circular motion. You must t ry to keep rust from forming on the steel 
faces of the tools as it will cause pits in the steel and leave marks on the 
surface that is being straightened. 
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FIG. v n - 1 
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The body file i s another impor tant tool which mus t be handled ve ry 
carefully. NEVER drop the f i le , for if it i s dropped smal l chips will be knocked 
out of the teeth and then s c r a t ches wi l l be made on the meta l a s you a r e filing. 
On tools that a r e not used frequently, a thin film of oil will pro tec t the s teel 
froni rust ing. 

ASSIGNMENT: 

1. Match the following names with the tools that a r e pictured: 

m^ • 

body file (convex) 

dinging h a m m e r 

bumping h a m m e r 

combination dolly 

pick h a m m e r 

spoon dolly 

combination spoon 

body file (flat) 

heel dolly 

toe dolly 

fW 2. What i s mos t impor tant with r ega rd to hand tools? 

3 . How can nicks be removed from the face of the h a m m e r and 
dolly? 

4 . What damages the body file m o r e than any other thing? 

5. How do you prevent rus t f rom forming on tools? 

There a r e some underl ined words in the lesson . Find them 
and give the i r mean ings . Use each of these words in a 
sentence 
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UNIT V n - METAL REPAIR 

Operat ion of the E lec t r i c Sander Lesson 2 

OBJECTIVES: To l e a r n the p rope r method of using the e lec t r ic sander . 
To l e a r n the safety p rocedu re s to follow when using the 
sander . 

-«&r I 

W^ i 

INFORMATION: 

One of the mos t dangerous machines in the shop i s the one that you will 
use the mos t often. This i s the e lec t r i c sander . Do not be afraid of this 
tool , but at the same t ime never become overeonfident and c a r e l e s s . 
Whenever you use a sander you m u s t wear safety goggles (Fig. V n - 2 ) . 
The machine mus t be held f i rmly but not so tight that you a r e t ense . When 
using the sander never allow yoursel f to become d i s t rac ted , for it takes 
only a fract ion of a second to have an accident . Observe the i l lus t ra t ion 
showing you how to hold the sander at a l l t imes (Fig. VII-3). 

1 
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SAFETY GOGGLES USING THE ELECTRIC SANDER 

FIG. v n - 2 FIG. v n - 3 

* 
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You m u s t always be conscious of the e lec t r i ca l wi re and never al low i t to 
become entangled with the d i sc . NEVER stand in water when using the 
sander , as you can receive a s eve re e lec t r i ca l shock if you do. 
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The discs that a re available for the electric sander must be selected to 
suit the job that you are doing. The most common gri ts used a re the #24, 
§36, and ^50. After an average repair job you should s tar t with a #24 or 
#36 and finish off with a #50 disc to give your job a smooth finish. If you 
a re trying to remove paint from a surface, use open coat discs made for 
this purpose. Open coat discs will not clog as easily as will the metal 
cutting discs . These also come xn various gr i ts . Study the books aiid 
pamphlets issued by the manufacturers and they will tell you what discs 
a r e sold and the way they a re to be used. 

As in filing, always use a long stroke and never cross the stroke \mless 
the shape of the panel makes it necessary. Look at the illustration which 
shows you the proper method of sanding. Also be very carefvil of any glass 
or chrome par ts that may be near. If tne disc strikes any of these pa r t s , 
they can be ruined (Fig. VII-4). 

S e ^ A T C M 

PROPER METHOD OF SANDING 

FIG. v n - 4 

When sanding, always stand behind the machine so that the sparks will 
fly away from your body. Remember, the main purpose of the sanding 
operation is to remove deep scratches and slight i r regulari t ies in the metal 
so that the surface may be prepared for painting more easily and more 
quickly. 
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ASSIGNMENT: 

. •35' 

1. What mus t you always wear when using the e l ec t r i c s ande r? 

2. Why m u s t you always be careful of the wi re? 

3. Should you use the e lec t r ic sander if you a r e standing in wa te r? 
Why*? 

J^W ! 4. Name some of the g r i t s and d iscs used in the shop. 

Which way should the spa rks be going if you hold the machine 
p rope r ly? 

6. What i s the main purpose of sanding? 

7. There a r e some underlined words in the lesson. Find them 
and give their meanings . Use each of these words in a 
sentence. 
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UNIT Vn - METAL REPAIR 

A ! Fenders (Curved Surfaces) Lesson 3 

-s'^a 

m. i 

OBJECTIVE: To learn the proper way to remove a small dent in a 
fender with a curved surface. 

INFORMATION: 

Probably the most important phase in automotive collision work is the 
proper technique applied to the straightening of dents in the metal . The 
rule that should never be forgotten is that we should remove the dent with 
as little hammering as possible. The more times the surface is hammered, 
the more chance there is that stretching will take place. Before starting 
to hammer a dent, always study it and try to determine how the dent went in. 
This is very important because it should be removed in the reverse way 
from which it went in. The tools that you will need a r e : dinging hammer, 
the three basic dolly blocks (combination, flat, and heel), body file, 
scraper , and wire brush. 

With the help of the wire brush and scraper , clean the underside of the 
dent to be straightened. Now take the combination dolly and hold it at its 
smallest end and slowly tap out the dent with the flattest side of the dolly 
from underneath (Fig. VII-5). Do not try to knock it all out at one t ime, 
but tap it gently at first and if it does not move, then tap it harder until 
it comes out- Be careful not to put more dents into the metal because 
every dent will tend to stretch the metal. With the dent roughed out, take 
the dinging hammer and lightly begin to tap the high spots, while you hold 
the dolly under the low spots (Fig. Vn-6). 

ROUGHING OUT THE DENT 

FIG. v n - 5 
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EQUALIZING THE DENT 

FIG. v n - 6 

FIG. v n - 7 

The hammer must always hit the surface squarely so that nicks a re 
avoided. Doing this will equalize the surface to a minimum of high and 
low spots. Next se lec t the dolly that best fits the surface in i ts original 
form and slowly begin to tap with the dinging hammer, holding the dolly 
directly under it. As has been mentioned, do not hammer too much or 
too hard because every blow of the hammer will stretch the metal more 
and more. Continue tapping directly over the dolly until the surface feels 
reasonably smooth in your hands. In checking the surface with your hands, 
always use the palm of the hand and not the finger tips. Keep checking 
frequently and tap more as it is needed. REMEMBER, the secre t l ies 
in how little you hammer, not how much. 

When the surface feels fairly smooth, take the flat body file and begin 
to file in long, even strokes, filing only once in each spot (Fig. Vn-7) . 
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When the whole dented area has had a once over, look at it carefully. The 
places where the paint has been taken off are the high spots and the areas 
where paint rennains a re the low spots. Take one of the dolly blocks and 
using one of the corners or points, gently tap up on the low spots. How 
hard you must strike it, depends upon the depth of the low spot. Obviously, 
if the low spot is slight, a mere tap will be enough. This can be checked 
by running the file over the adjusted spot. If the paint conies off then it is 
just righto If the paint still remains, then you must tap and file again. 
Be very careful on this operation as it is very easy to stretch the metal by 
hitting it too hard. Proceed with this process until the dented area has had 
all its paint removed. Now you have equalized the high and the low spots. 
CAUTION: Do not file repeatedly in one spot. It is possible to file a hole 
in the metal quite quickly. 

After the metal has been filed, it is ready to be sanded with the 
electric sander. F i r s t , use a #36 disc and follow the directions in the 
previous lesson. When you have done this, go over the area with a #50 
disc. Remember to hold the sander in the proper manner and always use 
safety goggles. 

ASSIGNMENT: 

1. Is it t rue that the more you hammer on the job the better 
it will be? Why? 

2. Before you s tar t to straighten a dent, what should you do? 

3. Which hammer do you use to remove dents? 

4. After knocking out the dent, where do you hold the dolly in 
order to equalize the dent? 

5. After knocking out the dent, where do you strike the hammer 
in order to equalize the dent? 

6. What does the file tell you? 

7. How do you correct the high and low spots? 

8. Which disc would you use first c.x the sander? Which second, 
and why? 

9. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT Vn - METAL REPAIR 

Fender (Flat Surface) Lesson 4 

OBJECTIVE: To learn the proper way to remove small dents in a 
fender with a flat surface. 

INFORMATION: 

f t j 

After you have repaired a dent in a curved surface, you will be given 
a dent to repair in a flat surface. The same basic principles apply. 
However, with a flat surface you must be extra careful because of the 
stretching. A flat surface will stretch much more easily than a curved 
surface, and more important, it is more noticeable. 

The same tools will be required as in the previous lesson: dinging 
hammer, three basic dolly blocks, scraper and wire brush, body file, 
and the electric sander. Start by cleaning off the underneath side of the 
surface to be straightened. Begin to bump out the area as shown in the 
diagram (Fig. VII-8). When the dent has been roughed out, proceed to 
tap down the high spots with the hammer while you hold the dolly under­
neath the low spots (Fig. Vn-9). You must always select the dolly that 
fits the shape of the panel because as you hammer the surface, it will 
take the shape of the dolly. 

T-l ' ' ' I J J I 7 

7^ 
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FIG. VII-8 FIG. v n - 9 

Check the surface with your hands often, and when you feel that it is 
smooth, begin to use the body file and find all the low spots. Now you 
must adjust the low spots and re-file until all of the low spots have been 
eliminated. On flat a reas you may prefer to use the fender slapper. 
This can be used for raising low spots instead of tapping them up with 
a dolly or hammer. Hold the point of a dolly block under the low spot 
and tap the top with a fender slapper once or twice. 

-132-



Upon checking with the file you will see that this ra ises the low spot 
(Fig. VTI-10). 

RAISING A LOW SPOT WITH THE SLAPPER 

FIG. Vn-10 

Another method of raising low spots i s to use the pick hammer. By 
lightly tapping the surface underneath the low spot, it can be raised easily 
(Fig. Vn-11) 

RAISING A LOW SPOT WITH A PICK HAMMER 

FIG. v n - 1 1 

When you have finished filing, follow the directions given in the preceding 
lesson and use the electric sander until the area is smooth. Again, be 
careful with the sander and do not bump into chrome, glass , or painted area 
which does not need painting. 

i^r 
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ASSIGI^MENT: 

1. Is the Hat surface e a s i e r o r h a r d e r tc rep5.ir than a curved 
sur face? 

2 2>feLine t-hree '^^rs.YS of rais ing a loisr spot. 

3 . Ha^ do yen select the p rope r dolly? 

4 . What can hap;^ rn if yon file in one spot too much ' 

5- ^fejne f^D ne"^ tools in t rcduced in this l esson . 

i ^ K l 
6. There a r e soisse underlined words in the l e s son . 5'ind thera 

and give t he i r meanings . Use each of these words in a 
sentence . 
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UNIT Vn - METAL REPAIR 

Use of Hydraulic Jack l e s son 5 

OBJiL -. nVt io : To learn why hydraxilic jacks are used in repair work. 
To learn tow to operate the hydraulic jack. 
To learn bow to care for this piece of equipment. 

INFORMATION: 

As collision repair jobs become more difficult, it is necessary to use tools 
which can help the body man to do things which ordinarily would be extremely 
difficult by hand. The hydramic jack is this type of tool (Fig. VH-TZ). 

It is an expensive tool and must receive careful use. The most important 
thing to remember abouc a hydraiilic jack is not to overload it. This means 
that if a jack is a three ton type, yo : ..inot expect to move ten tons with it. 
There a re heavier duty jacks which can do bigger and heavier jobs. Another 
important thing to remember when using the jack, js to be sure that the pipes 
and attachments a re screwed together all the way. If this is not done, when 
strain is applied it is possible that the threads will become stripped. Careful 
storage is another important factor. When the tool is not being used, all the 
parts should be put into the stand and put into the storeroom. Periodically 
the oil level should be checl.ed and refilled with hydraulic jack oil if necessary. 

As you can see in the picture, there a re many par ts to the hydraulic jack 
assembly, 'basically, however, the major parts a r e : the pump, rami, and 
connecting hose (Fig. VII-IS). All of the other par ts help to make it fit a 
special need. The pipes, nipples and couplings make the jack longer. There 
are different types of ends that can be used to make it fit against the job 
better. All the threads a re right hand and the jack is assembled by screwing 
the parts together. The jack that is illustrated is a push-pull type. This 
means that it car be hooked up to push against something or pull it together. 
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A-438VHead 
A-435 

Concave 90° Head 

A-458 Flat Head 
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A-418 
18' Steel Tubes 

A-471 
Spring Spreader Heads-* 

i 

AA-441 Fender Clamp 

AA-441 Fender Clamp 

AA-460 
Speed Ratchet 

AA-439 
Toe Clamp Assem. 

A-41515' A-412 12' 
Steel Tube steel Tube 

A-456' 
Steel Tube 

A-43 y 
Steel Tube 

A-485 Male 
Connector 

A-428 
Coupling 

A-427 
Spec. Couplings —3 

HYDRAUl^iV^ i3Wi.i JACK SET 

FIG. v n - 1 2 
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It will take practice to know exactly what to use, where, and bow, but 
the way to learn is by beginning vi'lth the most simple pushing opera.tion, 
which requires little extending. ¥/hen selecting the end, always sele :t 
the piece that best fits the surface you a re jacking against without doing 
damage to it. When pumping the ram out in a pushing operatioi^, first 
close the valve all the v^^j. (Turn it in a clockynse^ direction (Fig. %rQ".~14),) 
Then proceed to pump as nvach as is needed. 

;C:X:£=I=EQ~I 

f 

•A t 
If 

HYDRAULIC, PUMP, RA..M ANB HOSE A S1MPI.E PUSH OPEFATION 

FIG. v n - 1 3 FIG. v n - i 4 

in order to pull the jack together again when you are finished, first turn 
the valve all the way in a counter-clockwise direction and pump until the 
cylinder has returned inside the ram. Study the picture of all the par ts and 
familiarize yourself with the names of the pieces. Also study the p ic tures 
which show some sample hookups which iHu&trate the ways it can be used. 
Study these carefully and when doing the ne^t job requiring the nydraiilic 
jack, refer to this page (Fig. VII-15)-

3mA 
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SAMPLE HYDRAULIC JACK HOOKUPS 

FIG. vn-15 
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ASSlGN2vIENT: 

*=«fefe 

^ i 1. Name the three niost miportant par ts of the hydraulic jack. 

•¥^' 

m^. 
2. Wb.3it a re all the pipes, nipples, and couplings for? 

3. How is the jack assembled for use? 

4. V/hat kind of thread does the jack have? 

5. Which way do you turn the valve in order to push the cylinder 
out of the ram? 

6. Which w ây do you turn the valve in order to pull the cylinder 
back into the ram? 

7- There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT Vn - METAL REPAIR 

Fenders (Flanges) Lesson 6 

K 

=' I 

t ^ 

OBJECTIVE: To learn the proper way to repair damage to the flanged 
edge of a fender. 

INFORMATION: 

When a fender receives a hard blow, usually the edge buckles and is 
knocked out of shape. This rolled edge is called a flange and is designed 
to give strength to the fender. If put back into the proper position, strength 
can be regained, as can the proper shape of the fender. 

The tools that are required are the same as listed for Lessons #1 and 
#2, plus the small hydraulic jack. 

l:^ 

Begin the job by scraping off the dirt and tar from the underside of the 
fender and bump out the worst of the impact point. Next place the hydraulic 
jack between the fender and a solid part of the car . By a solid part of the 
car we mean either the frame or some part of the front system or section 
of the body which is stronger than the fender. There are many parts and 
attachments to the hydraulic jack from which you must select the proper 
hook up. Refer to Lesson #5 for some sample hook ups. 

Slowly pump the cylinder out of the ram until the fender moves forward 
pulling in the side of the fender and the flanged edge (Fig. VII-16). 

DAMAGED FLANGE HYDRAULIC JACK HOOK UP FOR 
REPAIRING FLANGE DAMAGE 

mk FIG. VIM 6 
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Leave the jack in position and begin to straighten the flange with the 
dinging hammer and dolly that best fits the shape of the flange. F i r s t 
rough out the area and then hammer it smooth as in previous operations 
(Fig. Vn-17). 

» STRAIGHTENING THE FLANGE WITH HAMMER AND DOLLY 

FIG. vn-17 

After the flange has been repaired, slowly release the pressure of the 
hydraulic jack and remove it. If the flange has been properly straightened, 
it will hold in place after the jack has been rennoved. Now proceed to r e ­
pair the rest of the damage as you have been previously taught; file and 
sand with the electric sander. 

ASSIGNMENT: 

1. What is the flange? Draw a sketch of a flange. 

Z. Why is the flange used? 

3. Where should the jack be placed when straightening a 
flange? Draw a sketch. 

4. When do you remo. e the hydraulic jack? 

5. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a 
sentence. 
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UNIT YH - METAL REPAIR 

Soldering Iron Lesson 7 

OBJECTIVES: To learn the mater ials that a re used in soldering with 
coppers. 
To learn how to solder with coppers. 

INFORMATION: 

In the automotive t rade, soldering is done with both copper and the torch. 
In order to learn the pr inciples of soldering we will first use the copper. In 
most shops the soldering copper is commonly called the soldering iron. The 
tools that a re needed a r e : gas furnace, soldering coppers, wire brush, 
muriatic acid, killed acid, acid brushes, and sal-ammoniac. 

When \yorking with acid, it i s most important to remember not to splash, 
as this can cause a burn on the skin. Be especially careful of your eyes. 
Acid in the eye can cause blindness. Acid can also ruin your clothes. If 
some is spilled on a piece of cloth a hole through the fabric will result. If, 
at any t ime, acid i s spilled or splashed, use large amounts of water to wash 
the area . 

The secret of good soldering is the proper preparation of the surface. 
This operation is called "tinning. " F i r s t of all thoroughly clean the area 
to be soldered. There should be no paint, dirt or scale present. If there 
i s , remove it with a wire brush, or sandpaper. Next we must light the 
furnace to heat the coppers. Using a flint lighter, first open the top of the 
furnace, then a s you turn the jet on, squeeze the lighter. J£ you use a match, 
be sure to str ike the match f irs t , and then turn on the gas jet. 

Place the coppers into the burning furnace and let them heat. The 
amount of heat can be tested by dipping the copper into a ja r of killed acid 
for a second. When you remove the copper it should have a small amount 
of solder added to the tip. J£ i t sticks and flows, then the iron is the proper 
temperature. You will have to experiment with this until you can tell whether 
the heat is enough. 

When the iron is hot, apply some killed aci~ to the surface to be 
soldered with an acid brush. Killed acid is muriatic acid that has been 
neutralized by adding zinc. 
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Now lay the hot copper or iron on the surface to be soldered and 
allow the surface to become heated. Add a snnall amount of wire solder, 
slo'^vly moving the iron and adding solder at the same time. This is the 
tinning operation and the object is to leave a thin film of solder on the 
surface. As the copper begins to cool, replace it in the furnace and reheat 
it. Never allow the copper to become red hot as this will burn it. When 
the surface has been tinned properly, you inay begin to solder. Be sure 
that both surfaces have been tinned and coated with killed acid. 

Dip the hot copper into the killed acid and lay it on the surfaces to be 
soldered together and allow it to heat the area (don't hurry this) and 
gradually add a little solder. This time move the copper slowly and 
allow a bead of solder to be built up (Fig. VII-IS). 

i 1 

i! 

SOLDERING WITH A COPPER 

FIG. Vn-18 

To keep the tip of the copper cle „., rub the hot iron on a sal-ammoniac 
block and add a little solder. When you are finished with your job, very 
carefully wire-brush the copper to remove any burnt particles and allow 
the copper to cool before storing. 
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9\ ASSIGNMENT: 

1. What a r e two ways of solder ing? 

2. What types of acid a r e used in solder ing? 

i 
3. What does tinning mean? 

4. Where do you heat the i rons or coppers? 

« ; ^ 

'MM. 
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it i 

5. What happens when a copper becomes red hot? 

There a r e some underl ined words in the lesson . Find 
them and give the i r meanings . Use each of these words 
in a sentence. 

I 

li i 
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UNIT Vn - METAL REPAIR 

Soldering (Torch) Lesson 8 

To learn what equipment is used in torch soldering. 
To learn what care is required by this equipment. 
To learn how to solder small dents. 

OBJECTIVES: 

INFORMATION: 

You have done some soldering with the copper. The basic principles 
of torch soldering are the same as with the copper. The main difference 
is the sending of heat through a flame instead of a heat conducting metal . 
The equipment that is needed is the Prest-O-Ldte tank i2nit, soldering 
paddle, beeswax, wire brush, a flint lighter, and steel wool (Fig. VIE-19). 

i 

PREST-O-LITE TORCH UNIT 

FIG. Vn-19 

" J * 
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The ST2rface must he prepared in the same way as for soldering ^ t h 

a copper. Remove paint, dirt and scale so the bare metal sho'^s. 

Let us begin ' ^ t h the lighting of the torch. Open the regulator at the 
top of the tank isdth one or two turns . Hold the torch in the left hand and 
open the valve with the t!*-.imh and first finger of the left hand. Strike the 
lighter 'sith your right hand. Adjust the Hame so that it is about 6" long. 
Pre-hea t the section to he done and applv killed acid or flux x^th an acid 
brush. As the surface becomes ^sarzn, add a little ^ r e solder (50-50) 
by playing Iflie flame on the metal and the T;ir£re solder. No^ rub vigorous­
ly -^th steel "^^ol •^Mle the STiirface is hct. When the metal cools c££ r e ­
heat it again ^ i th the torch and again rub it with the steel ^srool until the 
whole ares has a t'hi-n filrra of solder on i t . This i s called the tinning 
operation. Always tin more fbBn the acttiai spDt that is to be soldered. 

No^^ you will need the bar of b€idy solder (60-40) (this is 60'K> lead and 
40% tin). Slowly heat fee panel, then add the solder to the panel by heat­
ing both fee metal and the solder bar (Fig. VII-20). 

PAKEL 

ADDING BAR SOLDER 

FIG. ¥ n - 2 0 

Add enough solder to fill the det^. Coat fee soldering paddle wife bees ­
wax. This is done 'hf heating fee wax wife fee flame of fee torch and dipping 
fee face of fee paddle into it . Wife fee coated paddle in fee right hand, heat 
fee solder and the nraetai uMil i t beccznes soft. This you can tell by fee color, 
Iks not overheat as al l fee solder will n m off. When fee solder i s soft, p r e s s 
fee paddle against i t pushing it into the dent. Then gradually using a circular 
motion, even i t off (Fig. ¥ I I -21 | . 
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SMOOTraNG THE SOLDER WITH A PADDLE 

FIG. vn -21 

If the solder cools, re-heat it and keep working it until it is fairly 
smooth. You will have better results if you do not let the metal and 
solder cool. Keep it warm. When you are finished, the solder should 
be a little higher than the surface to allow for filing and sanding. Flush 
off the area with clean water and dry off the water. Th5s will neutralize 
the acid on the surface. 

ASSIGNMENT: 

1. What kind of a torch do you use for torch soldering? 

2. What is the paddle used for? beeswax? 

3. What kind of wire solder is used for tinning? 

4. What kind of solder is best for body work? 

5. Why is it necessary to flush off the surface of the solder 
job with water? 

6. There are some underlined words in the lesson. Find 
them and give their meanings. Us î each of these words 
in a sentence. 

-146-



_•> ~-y~_ 

UNIT Vn - METAL REPAIR 

ACHIEVEMENT TEST 

1. Show the instructor where the wire hangs when you use the 
electric sander. 

2. Demcxistrate to the instructor the following types of jobs: 

a. straighten a small dent on a curved surface. 

b. straighten a small dent on a flat surface. 

c. eliminate a side buckle on a fender. 

d. solder together two pieces of metal using 
the soldering coppar. 

e. tin and fill in a dent on a curved surface using 
the Prest-O-Liite torch. 

Review with your instructor the names of the basic tools 
used in the above operations. 

4. List five new words that you have learned in this unit. 
Use each in a sentence. 

m.. 

-^te 
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UMT V m - ACETYLENE V/E.-LDrNG 

TT' Equipment LessoD i 

OBJECTIVES: To become farr/ihar wit!i the different p a r t s of the welding 
unit. 
To l e a r n hov/ to ca re and opera te the equipment. 

INFORMATION: 

Welding i s the Joining together of two p ieces of s imi l a r m e t s l with heav 
and a rod. On some occas ions two p ieces of me ta l can be fused together 
with heat a lone, b'dt '/nost of the t ime for a s trong job a f i l ler rod should 
be used. The equi.p/nent involved in acetylene welding is \h,e. tanks (one 
for oxygen, 7i:nA one for acetylene) , the r egu la to r s , the h o s e s , the to rch 
unit , t i p s , l igh ter , wrench, and the goggles. Stu,dy the p ic ture and l e a r n 
to identify the va r ious p a r t s of the welding unit (Fig. VIII-1). 

rvjs;_-^5'/.; -_-̂ ,%v̂  

•^^" 

S^Vl CUTTER ? 
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L I N T L ! G H T E R W ^ / I & ""^ ^ ^ 
WREJ4CH % 

REGULATOR 

I GOGGLES f 

FIG. 8-1 
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l»et as look at the basic pr inc ip les ths t inake ?:he acetyL^/ie iimt -work. 
In o rder to produce a llarrie v̂ 'e niust iirsi- have acetylene o r ga.^. This 
i s alv;;ays in the tank that has the red n iarkiugs on it At vhe top of the 
tank is the acetylene regula tor y?hich i s paintBd red. Thii'S ccn t ro l s the 
p r e s s u r e of the ga»; leaving the -̂ arifc, Frorzi the yeguJator, a hoee c a r r i e s 
the gas to ih^ to rch . This hose is a lao red. On tbc- to rch the left h.&nd 
vSilve is the one that controXs the an-to^/jt of gsts tliat l eaves the to rch . 
This taJkes c a r e of. orie side ai ihe welding U2i;'c. Remember^ the gas sid@ 
is iiidics.ted in red , which JTiear.'S ngfer. Tiiis rms i s highly f iammable 
and ca re rr^uBt he used so that the .oie i s not broken or punctured. 

With the gas we BOW have a f lame, but in itself it i s not usablec so we 
add a i r or oxygen to blow the f lame and inc rease the Intensity of the tor^^h. 
The a i r i s sto -^ed in the oxygen tank which i s painted g reen or hluQ. At 
the tcp of the tank i s the a i r regula tor which i s usuaily painted green . 
The hose which c a r r i e s the a i r tc the to rch i s a l so g reen o r black. The 
valve on the torch controls the amomit of a i r that leaves the t ip . 

it it i s the coFTtbination of tba acetylene and oxygen pass ing thr-ough the 
t ip whien enables the flame to be used to fuse me ta l together . 

You should always use goggles whan welding to pro tec t your eyes froia. 
injury. When they a r e not in u se , be s u r e to hang the goggles in a place 
where they will not be broken. Usually the bes t p lace to hang them i s on 
the regula tor of the to rch xmit. 

Remember , the to rch i s a dangerous tool. It mus t neve r be pointed s t 
anyone or anything that can burn. A lighted torch mus t siiways be t r ea ted 
like a loaded gun (Fig. Vni-2) . 

^ ^ 
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FIG. v i n - 2 
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ASSIGNlwiENT: 

1. What a r e the tv/o types of tanks used in a welding outfit? 

2. Why is the acetylene side alv/ays marked in red? 

3. Wliich valve on the torch controls the a i r ? 

4 . What i s the reason for the regula tor at the top of the tank? 

o. Ho"w a r e your eyes protec ted f rom the welding operat ion? 

6. There a r e some underl ined words in th.-^ l e sson . Find 
them and give the i r meanings . Use each of these words 
in a sentence. 

:A .1 

' ^ :-^. 
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UNIT V m - ACETYLENE WELDING 

Steel (Without Rod) Lesson 2 

OBJECTIVE: To l ea rn how to weld s teel without using a f i l ler rod. 

m-

f ^ 

INFORMATION: 

In o rder to gain an understanding of what welding involves, we will 
begin to weld without the fi l ler rod. This will give us an opportunity to 
m a s t e r the torch and to see how meta l s a r e fused together . 

The equipment that will be needed is the welding to rch with the sma l l e s t 
t ip , #1 or #2, welding goggles, flint l ighter , two p ieces of 20 gauge s teel 
(approximately 6" x 2"). 

Begin by clamping together two p ieces of s teel (Fig. VIII-3). 

,'_ i 

^ i CLAMPING THE METAL TOGETHER 

FIG. v n i - 3 

FUSING METAL TOGETHER 

FIG. v n i - 4 

Light the t o rch and adjust the flame so that the deep blue port ion of the 
flame is about 4" long. Now lower the goggles over your eyes and lay the 
flame next to the edges of the two pieces of nnetal (Fig. VIII-4). 

Apply the heat to both pieces of rnetal evenly, holding the t ip of the 
flame about ^ away until the rnetal begins to turn rsd . If one tu rns red 
before the other , then you a r e applying too much heat to one ?ide. Move 
t?ie tip a little so that they v/ili both turn red evenly. Very quickly after 
the metaJ tu rns red you v/ill notice that it tu rns white in color and the s teel 
will s t a r t to me l t together . Slowly move the to rch forward and keep m e l t ­
ing the two p ieces together as you move , trying to make it a s smooth as 
poss ib le . At f i r s t you will not be able to do the ent i re length v^ the me t a l , 
but this is what you should s t r ive for. 
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When finished, tu rn the meta l over and begin to fuse together the opposite 
edge, following the same d i rec t ions . Complete the project by fusing together 
the ends in the same manner . The idea is to me l t together the two p ieces of 
me ta l into one, with a smooth edge. 

When leaving the welding outfit for any length of t ime , i t i s be s t to r e ­
l ease the tank p r e s s u r e on the gauges by closing the tank with the specia l 
wrench kept on the to rch , and by unscrewing the regula tor ixntil i t i s f ree . 
This will keep the tank from leaking when the to rch is not in u se . The 
ins t ruc to r will tel l you when this should be done. 

ASSIGNMENT: 

How long should the deep blue port ion of the flame be 
for p rope r welding of 20 gauge s tee l? 

How far away f rom the me ta l should the tip be? 

3. What a r e you doing when you weld without a f i l ler rod? 

:̂. What cole:- is s teel at i t s melt ing point? 

5. There ar- some -anderl:uj.ed words in the lesson. Find 
tnem and gr^e 'zhsir meanings . Use each of these words 
in a sentence 
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UMT Vm - ACETYLENE WELDING 

Acetylene Puddling Lesson 3 

OBJECTIVE: To learn how to puddle ^nth the use of the filler rod. 

INFORMATION: 

Weiding skill res ts on a basic understanding of temperature control and 
manipulation of the rod and flame. With the basic principles in nnind, you 
must practice in order to be able to weld quickly and leave a weld that is 
smooth and strong. 

The equipment necessary for this lesson is the welding uriit, goggles, 
flint lighter, one piece of ZQ gauge steel and some j ^ copper-coated 
steel rod. 

Lay the steel on a fire brick. Light the torch and adjust the flame so 
that the tip of the flame is about i" long. Take the rod in one hand and the 
torch in the other as shown (Fig. VIII-S), and at the Sojne time lay the rod 
close to the piece of steel. 

ACETYLENE PUDDLIN KJt 

FIG. v i n - 5 

1 '* Hold the tip ol the flame about -g- away from the metal and be sure the 
rod is the same distance from the tip of the flame. Begin to heat them and 
carefully watch the color. This will tell you where to concentrate the 
flar/ie. Wiien th'?y both begin to turn white and melt, lightly ouch the rod 
agairst the metal and then raise the rod slightly. Keep adding the rod and 
moving the torch in a forward position until you have left a bead on the metal. 
TH\= uill help you to iearn h c " t^ add wire to the job to be welded 
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The objecc of this lesson is to learn to lay a bead on the piece of metal 
and make a weld .Yhich is uni-orjr. and has no holes in it. If the rod sticks 
to the metal, then you a re not applying enough heat to the wire. Merely 
tur:- the torch slightly toward the rod. This will burn it away and re lease 
it from the metal. Thlj wdll reqmre pract ice, so keep laying beads one 
after the other antil you can go the entire length of the metal without burn­
ing holes ;b.rou'4h it. 

•\%r 
^ S'-'C are the basic principles of welding? 

Tb.3.t liappans if . ou hold the torch too far away from the job? 

Vn£.r a. : ci. iDnif when you puddle? 

~ M' 

4- If '/ e rod sticks zo the job, what is wrong? 

5. \Tha.t niust you do to eliminate sticking of the wire? 

6 There a re soma underlined words in the lesson. Find 
;heni and give "r^eir meanings. Use each of these words 
in s. semenc^. 
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UNIT VIII - ACETYLENE WELDING 

Acetylene Welding Steel With F i l l e r Rod Lesson 4 

OBJECTIVE: To l ea rn how to weld with s tee l f i l ler rod. 

INFORMATION: 

m 

t; 
^^ 

After you have had a considerable amount of p rac t i ce in fusing two pieces 
of me ta l together and puddling, you will be ready to add another p iece of 
me ta l . This t ime you will weld two p ieces of s tee l together with the help 
of a s teel f i l ler rod. The pr inciple is the same a s before. Remember , the 
s e c r e t is melt ing both p ieces of s teel and the wi re at the same t ime . 

The equipment needed is the same a s before: welding unit, wel'^ing 
goggles , flint l ighter , two p ieces of s tee l (20 gauge) approximately 6" x 2" , 
and some -jr- copper coated s tee l welding rod. Set up the project a s shown 
in the d iagram (Fig. V in -6 ) . 

FIG. VIII-6 

Light the torch and adjust the f lame. Lower the goggles over your eyes . 
Lay the tip of the flame nea r the edges of the me ta l . At the same t i m e , with 
your other hand, add the rod so that it i s about the same dis tance away f rom the 
f lame as the two p ieces of me ta l . Watch the color very carefxilly and roake 
sure that the tv/o pieces of meta l and the rod al l turn red at the same t ime . 
As all th ree p ieces begin to t a rn white, touch the fi l ler rod cc the two pieces 
of me ta l and move it slightly away. Then touch again and cake a.way agairu 
This is the p rocedure that must be followed on the en t i re length of Lî a me ta l . 
If the wire s t icks to v.he me ta l , m e r e l y tu rn the to rch and point it at t . ^ wir ̂~ 
and this will burn it loose. You v^U sea that a slight touch of ths wi re on the 
me ta l leaves a snuail amount of molten meta l on the job and this f.v.sz.- fcha cwo 
together . 
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v/hen you have completed this project, add another piece of metal 
(Fig. Vin-7) and begin to weld again. 

FIG. Vin-7 

ASSIGNMENT: 

1. Demonstrate to the instructor how^ to adjust the regulators 
on the two tanks for welding 20 gauge steel. 

2. Show the instructor the proper way of lighting the torch. 

Set up a project using two pieces of 20 gauge metal and weld 
together using a piece oi-^ rod. 

16 

4. There are some underlined words in the lesson. Find thezn 
and give their meanings. Use each of these words in a 
sentence. 
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m^n ¥ m - ACETYLE?-S IS:ELDING 

ACKIEVB>*fEXr TKST 

"•sP* 

1. Insane axd psiist ount the pr incipal p a r t s of the acetylene welding 
outfit. 

2 . Sio"^ the iELStrmctor the p r o p e r way to light and adjiist the 
torcl i . 

3 . DenkOZLStraSe to the imstmctor the following p r o j e c t s : 

a . pMse toge ther t ^ o p ieces of 2Q gauge m e t a l 
witlMHUt •welding r o ^ . 

h. Usimg a p iece of 2C gauge s t ee l , puddle a 
HHaifonm io^ail-

c . Weld to se the r t ^ o p ieces of 2Q gauge s tee l 
usiEg a -jg usiid s tee l rod. 

4 . Jfe^s^ do yoM leave the t o rch "%^en leaving the shop for the ds-y? 

• » } 

5. i a s t five me'^ •^s^ords you have l ea rned in th i s unit . 
Use eacii 133. a sesatence. 

LDtt-
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1/1 

n 
I-. ! 

assembly-

assist 

assure 

attach 

attachment 

attempt 

attractive 

available 

avoid 

basic 

a s^m' bli 

a sist 

a shoor 

a tach 

a tach ment 

a tempt 

a t rak ' tiv 

a val' a bl 

a void^ 

bas ' ik 

a group of parts put together 

to help or aid 

make sure, tell positively, make safe 
against loss 

to fasten, to join together 

a thing added to the main part 

to try, an effort 

nice or pretty 

usable; at hand 

to keep away from 

fundamental, something important in 
the beginning; a foundation 

bonding agent - bond'ing a ' jent something that holds one thing to another 

brand 

brilliance 

brittle 

buckle 

careless 

catalog 

caution 

circiilar 

circulation 

brand 

b r i l ' yans 

- b r i t ' l 

- buk ' l 

kar les 

kat a log 

ko shun 

sur ku ler 

sur ku la shun 

circumstance - s{ir' kum stans 

clockwise klok wiz 

a certain kind 

brightness, shine 

something that will break easily 

a bend or a wrinkle 

not careful, sloppy, inexact 

a book showing pictures or describing 
something; tells you about sonmething 

carefulness 

round 

the act of going or moving around 

the way things are 

the direction in which the hands of the 
clock move 
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l l I 

11 i 

f 

i 

1/1 

n 
I-. ! 

assembly-

assist 

assure 

attach 

attachment 

attempt 

attractive 

available 

avoid 

basic 

a s^m' bli 

a sist 

a shoor 

a tach 

a tach ment 

a tempt 

a t rak ' tiv 

a val' a bl 

a void^ 

bas ' ik 

a group of parts put together 

to help or aid 

make sure, tell positively, make safe 
against loss 

to fasten, to join together 

a thing added to the main part 

to try, an effort 

nice or pretty 

usable; at hand 

to keep away from 

fundamental, something important in 
the beginning; a foundation 

bonding agent - bond'ing a ' jent something that holds one thing to another 

brand 

brilliance 

brittle 

buckle 

careless 

catalog 

caution 

circiilar 

circulation 

brand 

b r i l ' yans 

- b r i t ' l 

- buk ' l 

kar les 

kat a log 

ko shun 

sur ku ler 

sur ku la shun 

circumstance - s{ir' kum stans 

clockwise klok wiz 

a certain kind 

brightness, shine 

something that will break easily 

a bend or a wrinkle 

not careful, sloppy, inexact 

a book showing pictures or describing 
something; tells you about sonmething 

carefulness 

round 

the act of going or moving around 

the way things are 

the direction in which the hands of the 
clock move 
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clog 

collision 

combine 

combination -

complex 

klog 

ko lizh un 

kom bin 

kom' bi na shun 

konn p leks ' 

composition - kom po zish un 

compressor - kom pres er 

concentrate - kon sen t ra t 

concern kon s u m ' 

condition - kon dish un 

W ^ 1/ , ** 

conditioning - kon dish un ing 

confident - kon'fi dent 

connection - ko nek shun 

considerable- kon s i d ' e r a bl 

consideration- kon sid er a 'shun 

consistency -

constant 

kon sis ten si 

kon stant 

constantly - kon stant l i 

constructed - kon strukt ed 

contain kon tcLn 

container - kon* tan e r 

contents - kon' tents 

continuous 
f. 

kon t m ' u us 

to become filled up, or choked 
(stops something from working) 

coming together with force; accident 

to join together 

something made of more than one thing 

hard to understand, difficult, 
containing many par ts 

the union of more than one thir 3 

a machine that pushes a i r together, 
gives force to a i r 

pay attention; to bring together 

to have to do with, belong to 

the way something i s , i ts present state 

preparing or getting ready 

sure , certain 

a way of fastening things together 

important, not a l i t t le, much 

careful thought 

the amount of firmness 

the same 

always the same, not changing 

made or built 

to hold something, to hold 

a box, can, or j a r used to hold something 

that which is inside something 

connected; without a stop; unbroken 
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control 

kos t r i b ' u t 

kon t rol 

convenience - kon v^n yens 

i.O g i v e t o 

to have the poT^̂ er to do something; 
to be able to handle something 

comfort; advantage 

conventional - kon ven* shun al ordinary: usual 

correct 

counter 
clockwise 

curdling 

cylinder 

ko rekt ' 

koun' te r 

kurd' l ing 

s i l ' in der 

^ - . ^ t * 

right 

opposite from the direction in which 
the hands of the clock move 

thickening 

a hoUow or solid body shaped like a 
rol ler 

depend 

depth 

design 
desire 

. • » 

deteriorate - ae te r i o ra t 

de pend ' 

depth 

de zin' 
de zir'' 
3k *.-!, 

determine 

develop 

device 

differ 

difficult 

directly 

dispose 

dissolve 

distance 

discard 

de t u r ' m i n 

de vei up 

de vis 

d i f 'e r 

dil 1 kult 

di rekt l i 

dis Boz ' 

di zolv ' 

dis tans 

dis kard 

tc rely on 

distance from the top to the bottom 

a certain style 
a strong wish, something you want 
become w^orse; spoil 

to find out: to decide 

to grow: to make: become better , 
bigger- or more useful 

a tool or machine 

not the same; to vary 

hard to do or imder stand 

exactly, straight 

to get rid of; give away; throw away 

to do away with; break up 

space between 

to thro^" away 
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1 

Ssw; 

d i s t r a c t 

d r a i n 

d u r a b i l i t y 

d i s t r a k t ' 

d r a n 

du r .a b i l i t i 

e c o n o m i c a l -

effect ive 

eff ic ient ly 

e l i m i n a t e 

e l i m i n a t i o n -

en tang le 

e n t i r e 

equa l 

equa l i z e 

e s s e n t i a l 

e v a p o r a t e 

ev iden t 

e x p e r i e n c e 

expose 

e x t e n s i v e 

e 

e 

•u 

e 

e 

1^ 
e 

ko n o m i k a l 

fek t iv 

f i sh ent ly 

l i m i na t 

^ ^ — / o» 

l i m i na shui 

en t a n g ' g l 

en tir 

— 
e 

. I' 

e 

e 

kwa l 

kw^l i z 

s e n s h a l 

1/ ' ' vap* o r a t 

e v ' i dent 

e k s p e r i ens 

eks poz ' 

e k s t e n ' s i v 

fac te r 

f a m i l i a r 

fa"k /\'!r. 
:er 

fa m i l y e r 

to d i s t u r b o r b o t h e r s o m e o n e so tha t 
he t a k e s h i s m i n d off h i s w o r k 

to t ake out o r r e m o v e l iqu ids 

l a s t i n g a long t i m e 

not too e x p e n s i v e 

the way we want i t ; a c t i ng t h e way i t i s 
s u p p o s e d t o 

qu ick ly , wi thout was t i ng t i m e 

to ge t r i d of; l e a v e out; o m i t 

r e m o v i n g ; ge t t ing r i d of 

to w r a p up in , to ge t m i x e d and caught 

the who le ; e v e r y t h i n g 

the s a m e 

to m a k e t h e s a m e 

n e e d e d ; i m p o r t a n t ; n e c e s s a r y 

d i s a p p e a r ; t u r n in to v a p o r ; t u r n to gas 

e a s y to s e e o r u n d e r s t a n d ; p la in ; c l e a r 

p r a c t i c e ; wha t we l e a r n by doing; what 
h a p p e n s to a p e r s o n 

u n c o v e r 

l a r g e ; f a r r e a c h i n g 

a th ing , a c a u s e , s o m e t h i n g t h a t m u s t 
be c o n s i d e r e d 

wel l known, s o m e t h i n g which a p e r s o n 
knows o r r e c o g n i z e s 
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familiarize • 

fascinating 

fasten 

feature 

final 

firmly 

flammable 

flexible 

flux 

form 

for/n? on 

frequently 

functional 

furnish 

fuse 

fa mil yer iz 

fas i nat ing 

fas 'n 

fe tur 

- fr'nal 

furm' li 

flam a bl 

- flek 'si LI 

- fluks 

forni 

ma shun 

fre kwent li 

fungk'shun al 

n > ^ 

fur 'nish 

- fuz 

make well known; to get to know 
about something 

very interesting 

to attach, lock, connect or tie 

a special part , whatever makes one 
thing different from another 

the last , end, closing 

solidly, strongly 

burns easily; able to catch on fire easily 

bends without breaking 

a mater ia l used to help metals stick 
together when welded 

a shape; to shape or make something 

a structure; the act of making or shaping 

happens often; many times 

acting, operating 

to give; prDvlde, or supply 

to join together by melting as in welding 

generally 

gently 

glaze 

gradually 

grasp 

guide 

jen er al i 

jent til 

- glaz 

grad u a li 

- grasp 

- gid 

most of the time; usually 

softly, or easily 

a smooth covering; a shiny coating 

slowly, easily 

to grab or hold 

to direct, lead, help, show the way 
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hazardous 

humidity 

h a z e r aus 

hu m i d ' i t i 

dangerous 

daimonsss, amount of ^s^ter in the ai: 

iMf 

'^^m 

ideal 

identify 

ignorance 

i l lus t ra te 

immedia te ly 

impact 

imprac t i ca l 

imperfect ion 

include 

ingredient 

inhaling 

injurious 

injury 

i n s e r t 

ins ta l l 

instance 

ins t ruc to r 

intensi ty 

in te r io r 

introduce 

involve 

i de a l 

i den t i fi 

ig no r a n s 

1 lus t r a t 

i m e di i t l i 

U 1/ / 

im pakt ' 

im p rak t i ka l 

im p e r lek snun 

in klood 

m gre di ent 

in hal ing 

in joo r i us 

m j e r i 

in su r t 

m stol 

i n »tan2) 

in s t ruk t ' t ' e r 

in t en ' s i t i 

in t e r 1 e r 

in t r o dus 

m volv 

perfect ; jiist the way you wo^ild l ike i t 

to recognize somethins o r someone 

lack of kiio"^iedge 

to explain bv usinH p ic tu re s o r iira"'sinss 

r ight awav. i^ithout delai 

the hitting c5 - e tr.-rg agaizist anotner : 
the coming together: 

lot ve ry usef-JLl, not conxmoniy —se.^ 

something ^rrong: a defect 

to count in the to ta l : contain 

one oi tne p a r t s or a n^isture 

hreath in^ 

harmful 

h a r m , hu^t- o r damage 

to put in, se t into p lace 

to put on 

an exanaple 

t eacher 

amount of s t rength : amount of ccncent ra t icn 

ins ide , inner s ide 

to bring in, i n s e r t , Y'^ '-^ 

to include or take in 
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irregiiia.rity - i reg u l a r i ti 

item 1 tern 

lack of evenness or smoothness 

a thing, a piece, an article 

l ^ * S r 

feiling - je l mg 

Judgment - jxij ment 

becoming lumpy and turning into a 
solid mass 

the way you think is best; good sense, 
common sense 

knowledge - nol ej 

lint 

livelihood 

locate 

lubrication 

- lint 

liv li hood 

- lo ^kat 

lu br i 1^ shun 

what someone knows 

tiny bits of thread from cloth 

a way of making a living 

find, to show where something is 

oiling, greasing 

major m a ' j e r greater; large; most 

manetnrer - m a noo ver a movement; a way of moving; to s teer; 
to move 

t / ' 

mampulation - ma nip u la shun handling something with skill; doing 
something with your hands 

master 

material 

• / ^ 

m a s ' t e r 

ma te r i al 

to be skillful; an expert 

what something is made of 

means 

mention 

mere 

method 

moisture 

menz 

man 'shun 

m e r 

me th ud 

m o i s ' tur 

a way of doing something 

to talk or speak about 

nothing else than, only, something slight 

a way of doing something 

dampne s s, wate r in. the ai r 
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m 

molten 

motion 

moderate 

rnol ten 

mo shun 

mod er it 

melted through heat 

movement, a change of position 

not too fast, not too slow; in between; 
fair 

movable moov a bl something that can be moved or carr ied 

necessary 

neutralize 

noted 

notice 

noticeable 

nes e ser i 

nu t ra l iz 

not ed 

no tis 

no ' t i s a bl 

needed, important 

to make neutral, counter balance 

specially noticed 

give attention to; take heed 

easily seen 

|i >• 

object 

observe 

obtain 

6b jekt 

obnoxious - 6b nok shus 

ob zurv f 

'6b tan ' 

occasionally - o ka zhun al li 

operation - op er a shun 

opportunity 

ordinarily 

original 

ornamental 

outlet 

~ J ^ " op or tu ni ti 

Lt V 

o r ' d i n^r i li 

o rij i nal 

or na men tal 

out let 

over-confident- o ver kon fi dent 

a thing or a part 

harmful; unpleasant 

to see and notice, examine, study 

to get 

once in a while, sometimes, not regular l / 

the way something works, movement, 
doing; an act 

a chance; possibility of doing something 

most of the time; usually 

the first; earl iest ; new 

something which adds beauty; decorative; 
for show 

a way of letting something out; a place 
for plugging in an electric wire 

too sure of oneself, too certain of 
oneself. 
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parallel par a lei 

1 
" . 'J 

particle 

particular 

particularly -

passenger 

pattern 

perfect 

periodically -

permanent 

permit 

personal 

phase 

pivot 

pliable 

pneumatic 

position 

potential 

precious 

precision 

preparation -

presence 

present 

preservation -

par ti kl 

-V ,V- fj. ^A, 

per tik u ler 

per tik u ler li 

1/ 1 U .AX 

pas en jer 

pat ern 

pur 'fekt 

per i od i kal li 

pur 'ma nent 

pur ' mit 

pur ' sun al 

faz 

piv 'ut 

pli^a bl 

nu m a t ' ik 

/ 4 / 

po zish' im 

po ten ' shal 

pre'sh'iis 

pre sizh un 

prep a ra shun 

1/ fo prez 'ens 

pr^z ^ent 

prez 'er va shun 

two lines exactly the same distance apart 
at all points (like two pieces of railroad 
track) 

a very little piece of something 

different from olher; unusual; something 
special 

especially 

r ider in a vehicle 

a model, guide, example 

just right, no mistakes 

every now and then; once in a while; 
with regularity 

something that lasts a long time 

to let or allow 

something that belongs to a person 

one part (of a job) 

the spot on which something turns 

bendable; flexible 

worked by air ; filled with a i r 

a place where sc nething or someone is 

something which could be; not actual 

something very dear; of great valu^ 

exactness; accuracy 

getting ready 

being present; being in a place 

not absent; now 

keeping safe 
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preserve 

preferably 

pressure 

prevent 

previous 

primarily 

primary 

principle 

probably 

proceed 

procedure 

process 

product 

project 

properly 

protective 

provide 

puncture 

purify 

purpose 

pre zurv 

\j . !r\/ 

p r e f e r a bli 

presh er 

pre vent 

- I i u • pre VI us 

pri mer i li 

pri mer i 

<i f \j 

prin si pi 

p rob 'a bli 

pro sed 

pro se dur 

VI / O 

pros :es 

prod ukt 

— W i 

pro jekt 

prop er li 

pro tek tiv 

pro" vid 

pungktur 

pu r i fi 

pur pus 

to protect; to keep from harm or change 

by choice, what you tM îiv is best 

force 

to stop from happening 

comes before; first; happened earlie'r 

at f irst , originally 

first in importance, t ime, and order 

an important idea 

maybe; likely to happen 

to go ahead, continue 

a way of doing things 

a special way; a set of actions 

something which is made 

a job, plan; to stick out 

the right way, correctly 

serving to keep safe 

to supply or furnish, take care of 

to make a hole; a hole m?.de by something 
sharp 

to make clean or pure 

a plan; aim; intention 

quantity knon ti ti amount 
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readily 

realize 

reasonably 

reassemble -

recommend -

reduce 

reduction 

reflection 

regain 

regard 

regiilarly 

regulate 

regulator 

refer 

related 

release 

remain 

remaining 

removal 

remove 

replace 

replaceable -

replacement -

require 

red i li 

re al iz 

re zn a bli 

re a sem bl 

rek o mend 

- / 

quickly or easily 

to understand 

re dus 

re duk'shun 

re flek'shun 

re gan 

re gard 

reg 'u ler li 

r eg 'u lat 

r eg 'u la ter 

re fur 

re lat ed 

re les 

re man 

re man ing 

re moov al 

re nmoov 

re plas 

re p las a bl 

re plas ment 

re kwir 

in a sensible way; not foolishly 

put back together again 

advise; speak in favor of; suggest 

to make less or smaller 

a decrease; a cutting down 

shine or image, as in a mi r ro r 

to get back again 

look closely at; to think of 

over and over, at the same time, steady 

to control 

a part that controls something, (on a 
welding torch it controls a i r and gas) 

turn for information or help; look for 
help (from a book) 

belonging to the same family 

to let go 

to stay in same place 

what is left; not used 

taking off or taking away 

to take off or take away 

to put back in place again 

something that can be changed or re-newed 

a new part 

need, demand 
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requisite 

reservoir 

respect 

respirator 

rek wi zit 

rez er vwor 

re spekt 

res pi ra te r 

needed 

a place where something is stored 

show honor for; show care for someone 
or something 

a tool used to stop a person fromi breath­
ing harmful fumes, cleans the air we 
breathe 

return 

reverse 

re turn 

re vurs 

to put back; go back; or reply-

backwards; opposite; to turn the other way-

rough 

rum 

ruf 

roo m 

not smooth; not level or straight, 

to spoil or destroy 

It ^ 

section 

secure 

select 

separate 

serve 

sek shun 

se kur 

se lekt 

Sep'a rat 

A 

surv 

a part or piece of something 

to fasten firmly 

to pick, choose 

keep apart; not together 

be useful; satisfy 

severe 

similar 

slightly 

solid 

solvent 

sparingly 

specific 

spread 

storage 

se ver 

sim i ler 

slit li 

V 1 ^ 

sol id 

sol vent 

spar ing li 

• u u 

spe sif ik 

spred 
stor ij 

very bad; difficult or serious 

almost the same, alike 

a little; very little 

not a liquid; not hollow; hard or firm 

a liquid that dissolves other mater ia ls , 
often used for washing surfaces 

very lightly, without using too much 

exact, definite, particular 

to lay out, or stretch or move apart 

keeping safe, a place to keep things 
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Strive 

suction 

sufficient 

suit 

surface 

surroundings-

suspension 

swirling 

syphon 

s t r iv 

suk shun 

su fish ent 

sut 

su r fis 

su round ingz 

sus pen shun 

swur l ' i ng 

si fon 

<J yj \J f^ ^ 

sys temat ica l ly- s is temi at ik li 

to t ry , a t tempt 

drawing up liquids (as through a s traw) 

enough; a s much as is needed 

to make fit, to ag ree with 

the outside of anything; a face or side of 
a thing 

things around you 

holding something in place as if by hanging 

a c i r cu la r motion; moving in a c i r c l e 
quickly 

to draw up a liquid through a hose 

according to plan 

tab 

technique 

t empera tu re -

t r ansmi t 

thorough 

t^b 

tek nek 

1/ ; AX ' -

t em pe r a tur 

t r ans mi t 

thur o 

a smal l p iece; flap or loop 

a special way or skill in doing something 

amount of heat or cold m e a s u r e d in 
degrees 

to pass along; to send; or let through 

complete , everything that i s needed 

uniform 

universa l 

unnecessary -

xinobstructed -

u ni form 

u ni vur sal 

un n e s ' e s e r i 

un ob striikt ed 

usable u z ' a bl 

the same; not different ; all a l ike 

genera l 

not needed 

not blocked; c l e a r 

can be used 
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valuable 

variation 

variety 

various 

val u a hi 

var 1 a shun 

va r i i ti 

- V. a r ' 1 u u s 

vibration 

vigorous 

viscosity-

visible 

vital 

-

-

-

-

vi bra shun 

v ig ' e r us 

%/ ^ V oJ 

vis kos i t i 

viz i bl 

VI t a l 

worth a great deal 

change, a different ..ay-

different kinds 

different 

rapid motion to and fro 

forceful; strong; active 

thickness of a liquid such as paint 

can be seen 

importaint, necessary 
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FOREWORD 

Because the modern automobile is a highly complex machine resulting from our 

most advanced engineering and manufacturing skills, both routine and major ser­

vices must be performed by knowledgeable, skilled, trained personnel. There is no 

reason to believe that automobiles, or other private transportation vehicles, 

which the beginning mechanic will find in his work life, will present simple 

problems or can be serviced by any but a well-trained, capable person. 

Accordingly, the course of study presented here for the vocational automo­

tive mechanic has several characteristics. First, the automobile chassis is 

studied as a series of systems. Each system has a purpose and operates according 

to certain physical science fundamentals. It is a complex of component parts, 

each of which performs a given function and is serviced in a specific fashion, 

^^ The outline is designed to encourage teaching that employs a systems analysis 

approach. 

Second, skill in the use of basic hand tools, special-purpose tools, and pre­

cision instruments is required for repair and overhaul. While most automobiles 

have similar components, each manufacturer uses some variation. Therefore, fre­

quent reference is made to the m?^nufacturer*s manual and specifications. 

Third, accurate diagnosis is the hallmark of the competent mechanic. It 

comes with knowledge of the fundamentals of the physical sciences as applied in 

the automotive systems. The outline which follows identifies many of these diag­

nostic measures. The instructor is encouraged to involve advanced students in 

these activities. 

Fourth, the future promises more, change. Hox^ever, whatever the nature of 

the change, it will be based on present knowledges and practices. Innovations 

will consist of new applications and extensions of presently known fundamentals. 

This fact re-emphasizes the need for strong instructional sessions in basic 
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science in addition to skill-building activities. 

Finally, the major areas of instruction, or systems, carry time designations, 

These are not to be taken literally, but are listed as a guide to the relative 

emphasis placed on each system and to encourage planning and scheduling by the 

instructor. 

-ll̂H> iiV^ 
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TO THE INSTRUCTOR 

Introduction 

The purpose of trade training is to prepare persons for entry into a specif­

ic trade. To accomplish this, the instructor guides each trainee in the develop­

ment of knowledges and skills of his trade. The insciTuctor uses teaching methods 

and instructional materials as tools, much as he uses the tools of his trade to 

perform specific tasks. His skill as a teacher and as a tradesman depends upon • 

his ability to use these tools. 

A full treatment of the role of the Curriculum Materials Laboratory in im­

plementing the foregoing process is contained in the Operational Plan, Simply 

stated, the Laboratory provides technical assistance to state and local educators 

in improving instruction through the development of instructional materials, and 

communicates with industry about training being offered. 

The first step 

Since the accepted practice in trade training is the identification of the 

knowledges and the skills of the trade, the Laboratory asked Mississippi trade 

instructors to supply infownation. The process described in the FOREWORD was 

used in arranging the information in a teachable iorm. It is an instructional 

base and is usually referred to as a course outline or guide. Its proper use 

requires skillful applications of teaching methods as tools in presenting the 

content of the outline. The end result is a trainee who is skilled and know-

ledgable. 

Since this publication is the instructional base for the teaching of a 

specific trade, all future work will be planned around this base. Workshops 

will be held to develop supplementary insstructional materials for use by the 

^y trade instructor in enriching his program. 



' ^ 

s: 

iC" 

.m^^ 

1-a 

Characteristics of this publication 

'm First, its scope, in terms of content, is broad and applicable in all parts 

^ of the state. The instructor, who directs his class in becoming proficient with 

^ . each of these knowledges and skills, assists each student in meeting beginning 

employment standards. The student is prepared to take advantage of opportunities 

for gainful employment in any part of the state. 

Second, while the scope of the program is broad and there is depth, an ef-

fô -t was made to confine the content of the outline to those knowledges and skills 

essential to occupational entry. This policy allows the local instructor to 

supplement his program with additional experiences. By identifying only essen­

tials, this publication encourages local institutions to seek and to offer the 

special instruction which will meet regional industrial needs. 

Third, a serious effort has been made to arrange the content in a usable 

form. The elementary knowledges and easiest tasks precede more difficult ones. 

Assignments are written in a step-by-step fashion. All content has been care­

fully sequenced. Time for instruction in class and in shop is listed in approx­

imate terms. 

Fourth, as indicated by certain items in the format, this publication is 

designed for the Type B Shop found in Mississippi secondary schools. However, 

it should not be inferred that this is its only valid use. The content and 

sequence are equally applicable to trade training in junior colleges and in 

MDTA programs or in any preparatory program. 

The impact of this publication 

What then should be the impact of this publication on the local program? 

Since the purpose is to encourage a planned, orderly, more efficient instruc­

tional program, it must be used and evaluated by the instructor. He should give 

this publication his best efforts in light of the principles and practices of 

trade training. Examination, evaluation, and recommendation during preparation 

It 
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of instrr clonal materials and while teaching from than will assist in continue 

program development. Using this publication as a guide, the instructor should 

make lesson plans for lectures and desonstrations and should prepare she; ac­

tivities. In some instances, the instructor will likely find more information 

and greater detail than he is presently using. There may be more than one job 

assignment. In other instances, the development of an idea may appear too shal­

low or a job may be absent. It is at this time that the instructor can be most 

helpful in the following ways: (1) by suggesting which areas can be effectively 

covered in a shorter time, (2) by identifying areas requiring greater emphasis 

which would invc'.e additional detail and an extended-time allocation, (3) by 

extending the instructional content to reinforce or clarij^ ideas, (4) by pre­

paring additional or alternate jobs, (5) by listing references, tests, and in­

structional aids at appropriate places, and (6) by suggesting additions and 

I vj' deletions, Scane of the suggestions listed above may require only narginal notes. 

others may call for development of completely new and more ccsnprehensive mater­

ials. The result will be realistic evaluation of content, organization, and 

time allotment for each unit. 

Purposes and characteristics not inferred 

As previously stated, this publication is intended to assist in improving 

instruction. It is planned, items are sequenced, and time limits are set be­

cause these characteristics are the heart of a strong instructional program, and 

for no other purpose. Consequently, it should not be inferred that this publi­

cation is an exact image of any given program. As noted earlier, local institu­

tions go well beyond these minimum requirements to enrich their programs. 

Also, it is not expected that every institution's program be exactly like 

every other program, that hour allotments be rigidly adhered to, or that students 

be rotated on a clockwork or calendar basis. On the contrary, the emphasis is 
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on individual proficieacy. It is likely t&st st?idest3 of lesser ability ̂ ill 

require longer periods in certain areas, Tbsse stisdents say gain only the 

Esinijzun proficiencies vhile E^re able stud^sts t-ili progress rapidly and engage 

in Esiny enriching experiences. Ĉ issequentlyj th^ plasniag, sequencing, and 

allotting are not desigp^ to stainiardise prog^ssSj but to assist local teachers 

in planning c^re carefully ax^d -cccdusting tliair isLstructicn sssre effectively. 

Evaluation 

Fiuallys recsit vocaticaal-teclmicai legislation contains provision for 

follow-up and progran e^^li^tion. Ttie day is ceasing shen vocatioi^l-technical 

education will 1>2 held accountable for its actions in training youth and adults 

and for the pillions of dollars it nas spent. The Curriculum ̂ terials labora­

tory ̂ 1 1 , no doubt, 1^ iiwolved in developing suitable instruzients and evalua­

tive criteria at that tin^. This publication, representing the ccsbined efforts 

of Mississippi education and industry and containing the zî terial these groups 

feel is appropriate, ̂ y «ell serve as one basis for r-ahir%^ such a study. 

o 
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DESCRIPTION OF THE AUTOMOTIVE MECHANIC 

The all-around automotive mechanic is highly capable in two areas: he is 

knowledgeable in the diagnosis of malfunctions within the automobile chassis; he 

is skilled in the repe'r and overhaul of all chassis components. To provide 

these services, he examines the vehicle and discusses the nature and extent of 

the malfunction or damage with custcaners and other service men. He may assist 

in further diagnosis and planning. 

His diagnostic abilities require keen insight into electrical and mechani­

cal fundan^ntals as applied to the automobile chassis. He understands each sys­

tem, such as the electrical, fuel, suspension, etc., the role of each canponent 

in the system, and the contribution of each system to the total chassis. He makes 

audio and visual inspection as well as precision measurements with gages, such as 

the micrraieter, calipers, depth gages, and dial indicators, and with instruments, 

such as the am&eter, voltmeter, and oscilloscope. 

His skill as a repair man is extensive. He disassembles, cleans, inspects, 

and repairs or replaces as judgjnent dictates. He rewires lighting circuits, 

panels, and ignition circuits. He relines and adjusts brakes, aligns suspension 

nssmbers, and repairs or replaces carbiuretors, generators, distributors, starters, 

and pumps. He installs accessories, such as heaters. 

/-Tx 
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CHARACTERISTICS OF TRADE TRAINING 

Introduction 

Training for various trades without on-the-job experience can be and is 

being given effectively by simulating, in locales other than industrial plants, 

an on-the-job environment. The industrial environment is achieved in an educa­

tional institution by performing jobs of fabrication and service using indus­

trial techniques and industrial-type equipment and facilities. The additional 

requirements placed upon the training as a result of its operating within an 

institution have been successfully met. It has proved advantageous to all con­

cerned to provide preparatory training to qualified students and extension 

training to employed tradesmen,< Characteristics of institutional training are 

» | ^ briefly described in the following paragraphs. 

Physical Facilities, Equipment, and Supplies 

As previously stated, trade training facilities must be designed and con­

structed so that they lend themselves to fabrication and service operations 

found in industry, Built-ins are provided with adequate floor space, lighting, 

climate control, power sources, entrances, equipment, storage for supplies, 

finished-product handling, waste-disposal systems, etc.—each of which is duty-

rated to serve its purpose in an industrial manner. That costs and floor-space 

requirements per pupil are higher than those for general education are facts 

that must be recognized because they are intrinsic in the nature of the train­

ing and cannot be side-stepped. Equipment and supplies must meet the standards 

of quality and variety used in industry, and they must be maintained and replen­

ished. 

Instructor Qualifications 

Of equal importance is the caliber of the instructor. Past experience has 



m 
'̂ > ass i s ted in es tabl ish ing tfca reqoirersnt of a t l ea s t tsfo years of ^sxk e^sparierrizs 

beyond the l ea rne r ' s l eve l , in the specif ic ..airjitsg teiisg given, fv?td oE brssd 

experience in t l ^ major areas of the i ndus t r i a l ©cci^sticii. H ^ instrcxtffir 

must be adept in se lec t ing , organizing, aiid presentii^g t r s f s isf ox^^ticn ard 

sk i l l s—a fu l l e r treatsoent of ^ehich s ^ i ^ fomsd in l a t e r parsgrai^Iis. HtB 

trade teachsr imist a lso keep hiiBself c^cs^aticisally up t o date tbrc^^ sti;::^ 

and associat ion with indus t r i a l a c t i v i t i e s . 

Student Screening and Selection 

The St£.t,e :rian s t a t e s t h a t assy s tudoi t ^hD wants, i ^eds , asd i s a2?l£ t o 

prof i t by i i ^ t r u c t i o n i s e l i g i b l e for e n r o l l E ^ t i n -vi^at ici^l t r a i a i i ^ - Eis 

a b i l i t y to p ro f i t by the i n s t ruc t i ca depei^s, i n large xieasare, cm h is rFM^g 

a def in i te vocational choice, b-is des i re Zo gain the k n s s l ^ g e s ?7T.3 s k i l l s of 

the t r ade , and h i s educational backgrcsmd. Thsse qoa l i f ica t lcns a re e^glpsted, 

^-^ insofar as i s poss ib le , by a vocaticmal-goidance prc^ess ^tiich inclc^as sn 

examination of tba app l ican t ' s school record, a perscBsl interviss?, a cfr?grr of 

references, and t e s t s for i n t e r e s t s , iH>tivati«ms, 22^ leamiTtg r a t e s ; asd, i n 

the absence of adequate ^lidance f a c i l i t i e s sj^d a sc reen i i^ prc^rsss, i t ±s 

reasonable t o expect t ha t a considerable m s ^ ^ r of t h i s e a c c e p t ^ for t r a i n i i ^ 

wi l l need remedial ins t ruc t ion i n science, s a t l ^ s ^ t i c s , gF-ii csrssniicaticn s k i l l s . 

In Miss iss ippi , preparatory t ra in ing i s o f f e r s i n tiia tjm^ B Simp I c c a t ^ 

in the comprehensive high school. Trade t ra in ing i s car r ied cm. 1S9 d ^ ^ | ^ r 

year . Noi^nally, t l ^ course i s e lec ted for both tba j cn io r £2^ tfcs senior y e a r s . 

In two years a student r e c e i ^ s lOSO hsssrs of i s s t n s c t i c a . Ecse^er, sees s t u ­

dents enro l l for the senior year caaly. Althmsgh t l ^ s e stiifents recs ivs no msx^ 

than minimal experiences, ins t ruc t ion « î a plamisd ro ta t icBal bas is m i l provide 

them with knowledges and s k i l l s in the basic blocks of the t rade gT--?̂  ^?ill res^er 

them employable. 
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o Teaching Xechniquas 

Trade training uses most, if not all, of the conventional teaching tech-

oiquas and adapts them to the information to be presented. The "tell-show-do-

chaclf* method has been found highly effective and is the one most commonly used. 

Tfea instructor "tells" by informally lecturing on a given topic. Open p<?riods 

of discussion allov the student to clarify points not initially grasped. The 

instructor may choose to scimulate thought or to spot-check comprehension by 

qci3StiGiiiî . The "show** nsthod is employed when a demonstration can more vividly 

present a principle or the steps of trade procedure. Specially prepared audio-

•̂ isual aids may be involved to "show*'. The major investment of time is on the 

^dcP^ ^imre. tha student is engaged in useful and productive work in t3rpical 

trade jobs. Ee uses tools, equipment, and materials common to the trade. Thus 

ha learns hj doing. At predetermined intervals, a "check" of the student's 

^^ progress ser̂ jes to evaluate command of knowledge and skill learned to date. 

Baficiencies identified are retaught through additional, individual instruction, 

thrci^h reading, shop practice, etc., until an acceptable level of learning and 

l^rfonnsnce is reached. 

Related Instruction 

Ths value of scientific principles and mathematical applications for the 

trs^snan is unquestioned. Indeed the caliber of his work in these areas is 

dstersined hj the quality of his foundation and his ability to apply and adapt 

tts. principles. However, trade trainees, characteristically, react to mathe­

matics and science with disinterest when these subjects are presented on the 

acadsnic level with the usual academic approach. But these subject are- be­

come EHich more acceptable when they are applied to the job in which the trainee 

ejects to develop skill and earn a living. 

^̂ -̂  In ths Type B Shop, no outside instruction related to the trade is given. 

tt~ shop teacher is expected to meet the need. Upon him rests the responsibility 

t̂  
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of supplying any and all necessary teaching of trade mathematics, trade science, 

trade drafting, etc. This information is also correlated with trade practice 

and given as needed by the student. 

Group instruction and group shop activity are encouraged when space and 

equipment are available, for it is generally conceded that instruction of the 

typical class as a group is an advantage for the progress of the class. Exten­

sive preparation prior to group instruction and keen observation of individual 

behavior are neĉ .ssary to meet the variety of need and speeds in a heterogeneous 

class. The volume of trade tools, equipment, and materials, as well as adequate 

space and shop facilities, required for the instruction of large groups, makes 

the costs prohibitive in many instances; and a scheduled rotational process 

must be employed. A suggested plan is found in the appendix. 

Instructional Content 

The source of the instructional content of a given trade program can come 

only from the trade itself, from the knowledges and the skills of the master. 

Usually the trade analysis is used to identify this content. Following the 

analysis, there is much need for proper organization and preparation prior to 

presentation of the material. An extension of this characteristic of the pro­

gram is the establishment and maintenance of an up-to-date reference library 

in the classroom-shop. Materials housed here would be in many forms, such as 

textbooks, technical manuals, trade periodicals, manufacturer's catalogs, safety 

bulletins, etc. All of them would be shelved in a systematic arrangement with 

a careful record kept for ready reference. 

Safety Instruction 

The place and value of safety instruction cannot be over emphasized. The 

instructor is morally and legally responsible for introducing safety instruc­

tion prior to performance, for using safe techniques in demonstrations, and 

for tactfully, but firmly, pointing out each violation. 



Summary 

In suamary, trade training can be characterized as instruction in trade 

practices given by an occupationally competent teacher. Related information 

is carefully correlated with shop activities and is given by the trade teacher 

as it is needed by the trainee. Students who have made a vocational coinnitment, 

and who are able to profit by the instruction are engaged in productive learn­

ing experiences. Successful completion of such a program prepares a student 

for employment at an advanced-learner level. 

H J»' 
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INTRODUCTION 

The content of this course of study for vocational automotive mechanics 

was developed for use in the Type B Shop as found in the secondary school. A 

student having average mental and manipulative abilities should develop pro­

ficiency in all the blocks, or major divisions, in the allotted 1080 hours. 

The blocks, or major divisions, listed below carry varying emphasis as indi­

cated by the contact time. 

MAJOR DIVISIONS 

1 

Orientation; Basic Operations; Welding 

Engine Rebuilding 

Electrical System 

Fuel System 

Cooling System 

Power Train 

Suspension System 

Steering Syŝ -em 

Brakes 

Heating and Air Conditioning 

Contact If 
Hours » 

it 
H 

90 a 
if 

210 j 
ii 

108 1 
j] 

102 J 

30 I 
! 

180 i 

150 1 

7 5 ii 

75 1 

60 ! 

i ' i 
Total Contact Hours 1080 
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I. ORIENTATION; BASIC OPERATIONS; ACETYLENE & ELECTRIC ARC WELDiNG 

General Safety 

1. Treat all injuries regardless of how small 

2. Clean up all spills as quickly as possible 

3. Maintain orderly work and storage areas 

4» Avoid rushing: work at your own best speed 

5. Use the proper tool for each job 

6. Use care and proper technique when lifting 

7. Wear appropriace safety clothing and use safety equipment 

8. Gather and study safety information on each job 

9. Examine each job for potential hazards 

10. There is no substitute for: information, judgement, action! 

imar 

.|.»' 

Trade principles 

1, Orientation 

a. School requirements 
b. Occupational requirements 

' c. Occupational opportunities 

2, Basic tools and operations 

a. Cutting 

b. Holding 
c. Measuring 
d. Layout 
e. Fastening 
f. Marking 
g. Other 

3, Acetylene welding 

a. Types of joints 
b. Equipment 
c. Position 
d. Procedures 
e. Hazards 

Trade practice Contact hours 90 

Tour the shop; identify areas; empha­
size order and cleanliness; point out 
hazards; indicate lines of travel. 

Demonstrate the correct use and care 
of the basic hand tools. Demonstrate 
the procedure for performing basic 
operations and explain the reasons 
for each step. Assign jobs to each 
trainee and distribute appropriate 
instructional sheets. 

Light and adjust a torch. Run a 
fusion bead; run a bead using filler 
rod; run a bead using a filler rod 
and join two pieces of heavy gage 
sheet metal. Give special attention 
to safe practices in use of equipment, 
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4 , Arc welding 

a . Types of j o i n t s 
b . Equipment 
c . Pos i t i ons 
d. Procedures 
e . Hazards 

Strike an arc and maintain the proper 
arc length. Run beads in downhand 
position using mild steel plate and 
small electrode. Give special atten­
tion to safe practices. 

Use proper rod and machine setting on 
an arc welder to build up worn parts. 

''Wf II. THE AUTOMOTIVE ENGINE 

Trade principles 

A. The four-stroke cycle 

Trade practices Contact hours: 210 

1. Intake stroke 
2. Compression stroke 
3. Power stroke 
4. Exhaust stroke 

B. General description of the engine 

1. Block and head assembly 
2. Electrical system 
3. Fuel system 
4. Cooling system 
5. Lubricating system 

C, Block and head assembly 

1. Components 

a. Head 

b. Block 
c. Piston 
d. Valves 
e. Spark plug 
f. Rods 
g. Crankshaft 
h. Camshaft 

Remove and replace a broken stud, 
"Back out" and clean old threads or 
drill out and tap new threads. Apply 
thread lubricant and install new stud. 

M. 

2, Combustion chamber configura­
tions 

a. Wedge 
b. Hemisphere 
c. Other 

D. The head 

Clean carbon deposits from combustiori 
chamber; inspect all head surfaces 

^'» 

i 

1̂  Metal composition 
2o Types by valve location 

a» L 
b. T 
c. F 

f 

i 
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3. Types by service 

a. R^novable 
b. Nonranovable 

4. Sealing techniques 

a. Gaskets 
b. 0-rings 

5. Specification 

a. Gasket surface condition 
b. Combustion chamber 
c« Tightening sequence 
d. Torque specs 

E. The valves 

1. Location 
2. Types 

a. Poppet 
b. Sleeve 
c. Other 

3. Valve train ccanponents 

a. Valve 
b. Seat 
c» Spring 
d. Seal 
e. Retainer 
f. Rocker arm 
g. Pushrod 
h. Tappet 
!• Cam 

4. Metal composition 

Replace a head gasket. Refer to ap­
propriate shop manual. Brain coolant 
if necessary. Semove, clean, and 
inspect cylinder head(s) using special 
tools such as carbon scrapers, carbon 
brushes, straight edges, magnaflus, 
etc. RoEOve old head gaske*-, clean 
cylinder surface, install new gasket, 
re-install cylinder head observing 
proper torque procedures. Replenish 
oil and coolant as necessary. 

5. Valve specifications 

a, 
b. 
c, 
d, 
e, 

Face and seat angles 
Spring tension and height 
Valve length 
Tappet clearance 
Allowable wear on stem 

Position vehicle properly in bay, 
cover finders, and drain coolant. 
Refer to shop manaal. Use hand cools 
and special *• ols to remove, inspect, 
and clean the head(s). Grind valves 
and seats, Eeasseable saking neces-
sary inspection, replacssents, laeas-
ijrenents, and adj us tir-en£s. 

'» 
%-

-1 
A 

1 
,•3 3 
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6. Cssoling tecfeaiquss 

a. Katal-to-c:atal ccmdccticn 
b . Sc^ito f i l l ^ ste=s 
c . I '^ter ccMjlini" of sea ts and 

guides 

F . TbB block 

1 . Ketal co=|frasiticii 

a . Cast i ron 
b . Alronaca 

2. Block features 

a. Head surface 
b. ̂ ter passages 
c. Core boles 
d. Cylinders 
e. Valve cbsẑ jer 
f. l-̂ in tearing surfaces 
g. Can bearing surfeces 
b. Oil pan surfeice 
i. Accessory r̂ tmnting 

3 . Cylinder layout 

a . In - l ine 
b . Vee 
c . O^tosed 
d. Otber 

4 . Cyli i^er features 

a . Bore 
b ^,^Egtb 
c , f ^ l l thickness 
d, Jfetal ccszposition 
e , MigEzent 

5 . YMIM b^ir ings 

a . Function 
b . Sisrber 

c . (fegsosition 

6* Oil piirp 

G. The cranksMft assembly 

1 , Cc=|Hnients 

Ssniaĵ e o i l pan and cylinder head(s) . 
Cat cylinder r idge using r i d ^ reaser, 
H^ssve competing r<^ and pistc»!i a s ­
sembly. Clean cylinder bore. Check 
for wear according t o spec i f ica t ions . 
Bore i f necessary 

a. Cracksl^ft 
be Pistons and rod assg-bly 
c. Baarins 

^ 
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2, Crankshaft features 

a. Bearing surfaces 
b. Counterweight 
c. Oil passages 
d. Flywheel flange 
e. Nose 

3, Metal composition 

a. Cast iron 
b. Cast steel 
c. Forged steel 

4. Specifications 

a. Sizes and important 
dimensions 

b. Clearances 
c. Alignment 

H. The piston and rod assembly 

1. Piston, pin, rings 

a. Function 
b. Features 

c. Metal composition 

2. Rod and bearing 

a. Function 
b. Features 
c. Metal composition 

3. Alignment of rod and piston: 
specifications 

a. Sizes and important dimen­
sions 

b. Clearances 

After piston and connectiiig rod assem­
blies have been removed, they are 
disassembled for cleaning, inspection, 
and repair or replacement. Remove 
old rings, clean, inspect, and repair 
if necessary the pistons, including 
ring grooves. Inspect, bore, ream, or 
rebush piston pin boss. Reassemble 
connecting rod, pistons, piston pins. 
Check ring gap clearance. Install 
rings on piston and check the assem­
bly for alignment using rod-aligning 
jig. Using ring compressor, reinstall 
assembly in cylinder bore. Fasten rod 
to crankshaft. Replace cylinder head 
and oil pan. Refill engine with proper 
oil and coolant. 

4. Alignment technique 

I. The camshaft 

1. Function and features 
2. I^es by location 

a. In the block 
b. In the head 

3. Metal composition 
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4 . Drive mechanism 

a. Chain 
b. Gear 

5. Timing techniques 

a. Aligning mark or dots 
b. Strobe light 
c. Degree wheel 

6. Camshaft and valve train parts 

a. Camshaft 
b. Camshaft bushings 
c. Tappets; solid and hydrau­

lic 
d. Pushrods 
e. Rocker arms 
f. Valve assembly 

J, Oil pump 

1, Location 

2. Function 

3o Replacement techniques 

K. Engine-chassis connections 

1. Electrical connections 

Referring to appropriate shop manual, 
remove radiator, lower fan pulley and 
timing gear cover. Remove gear(s) or 
chain, clean and inspect all compo­
nents as necessary. Align timing 
marks when installing new gear and/or 
chain. Install new oil seal and gas­
ket in cover. Replace cover pulley, 
fan belt and radiator. Replenish 
coolant. 

Referring to appropriate manufactur­
ers literature, remove all components 
necessary to give access to the camt-
shaft. Inspect camshaft and bearings 
for wear. Replace camshaft bearings 
if necessary, using special bearing 
remover and replacer tool. Replace 
camshaft and all components previous­
ly removed,, 

Refer to manufacturer's specifica-
tiors to adjust value tappets or 
rocker arms using feeler gage or dial 
indicator. 

Securely place vehicle on stands or 
lift. Consult shop manual. Drain oil 
and remove oil pan. Remove oil pump 
assembly from engine for cleaning and 
inspection. Determine wear and repair 
or replace oil pump as applicable. 
Thoroughly clean oil pan and oil 
lines. Replace pan gasket and pan. 
Refill crankcase with oil. Start en­
gine and test oil pressure. 

a. Primary ignition 
b. Generator or alterna'or 
c. Dash gages 
d. Starting circuit 
e. Other 
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2, Mecisanical connections 

a. Motor supports 

b. Throttle linkage 
c. Engine to clutch 
d. Transmission linkage 
e. Exhaust 

nDts en old supports . 2aise esg: 
high enciigh t o prcvi.de saxf i c i s i t 
space to remcve szjspcrts. 31cckirg 
eTigiire secjirel j i n p lace , rsnH^e anJ 
replace sspgwsrts as i iecessar j . Lcs"^ 
engine; t igh ten a l l imts sud b e l t s . 

Check the e^i^izst. nsnixoid k E t t e r f l j 
for free and proper aasvesant; Ixuxxi-
cate i f necessary. Hepiace f s n i t j 
i m i t . 

3 , Fluid connections 

a. Fuel lines 
b. Oil lines 
c. Other 

Sepiace sisj par t of the e s i s s s t s j s -
t e s as reqisired (asni fc ld , header 
pipe, rescns tor , nssffler, t a i l p i p e . 

spending ispvn t jpe of ag toseb i ie , 
a i ^ ccmsultisg appropriate sfecp 
ssmsal, reiMiJsre necessarj a c c e s s o r i ^ 
t o isrow ide safe •sarkiBS ccisdi t icss . 
BBHX^VB poser plant: as CHtllned i s 
zienjsal by ĴgiT ĝ cverbead h o i s t c r 
slM3p crane witii prci^iT s l i n g f^^rrlj 
secured, l ep lacs '-^gii'î e i^r-nts, 
clean chass i s , and - s t a l l i^s pDirer-
p lan t . Seccsnect cables , wi res , hs^es, 
and l i n e s , l^ke necessary adjizstsEsnts 
and t e s t n i a . 

L, Diagnostic methods Use a ^ r o p r i a t e too l s t o 3ske diag-
noscic t e s t s - Check, cssipressicn, 
cylinder pressure , ssn i fo ld 
o i l pressure , e t c . Hetemins 
of 2isifoncticn such as m i l t y r i n g s . 
iTal-ves, bea r i i ^ s , ^ s k e t s , e t c . 

http://prcvi.de
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in, THE FDHL SYSTEM 

Trade principles 

A. Principle: To supply clean fuel 
and to mix for optimum combustion 

B. Systea campcsnents 

1 . Tank 
2 . Mnes 
3. Filters, fuel 
4. Pumps 
5. Carburetor 
6. Filters, air 
7. Ifenifolds: intake, exhaust 

C. Fuel tank 

1. Location and mounting 
2. Features 

a. Filler 
b . Oo.'-"»st 
c. Brain 
d. Filter element 
e. Baffles 
f • Sending unit 
g. Coating 

3. Repair tecbniques 

D. Fuel lines 

1 . CoBi|sosition 

a . Steel 
b . Capper 
c . Esciprens 

2 . F i t t i ngs 

a . Compression 
b . F l a r ^ 

3. Hepair and replacement tech­
nique 

E. Fuel filters 

1. Principle of operation 
2. Types 

Trade practices Contact hours 114 

Prepare automobile on jack stands, 
disconnect sending unit wire and 
filler tube; remove fuel tank. Remove 
sending unit and test for open cir­
cuit, test float. Inspect tank for 
cracks, dents, and rust. Replace tank, 
inspect fuel cap gasket and vent hole. 

Repair or replace fuel lines and 
hoses. 

1. Replace: Remove damaged line. In­
stall new line and connect fitting 

2. Repair: Cut out damaged piece and 
install a compression fitting and 
sleeve on each end of the line. 
Connect the fitting together with 
a coupling. 

Repeat for a flared-type fitting. 

Replace fuel filter on line between 
fuel pump and carburetor. Disconnect 
clamps at each end of filter with 
clamp pliers. Remove filter and in­
stall new filter in reverse operation. 
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a . Porous bronze 
ho i>isc, metal 
c. Ceramic 
d. Other 

tm 

3. Cleaning and replacement 
techniques 

F, Fuel pijmps 

1. Principle of operation and 
fuel flow 

2. Types 

a. Mechanical-diaphragm 
b. Electric-diaphragm 
c. Electric-bellows 

3. Fuel-vacuum pump combination 

4. Disassembly technique 

G. Carburetor 

1. Operating principle 

a. Venturi effect 
b. Fuel atomization 

c. Mixture ratio 

2. Types by flow direction 

a. Updraft 
b. Downdraft 

c. Side draft 

3. Types by valve 

a. Vane or butterfly 
b. Rotary 
c. Other 

Make sure that the fuel tank has suf­
ficient amount of fuel. Check pump 
pressure. Check lines for loose con­
nections. If the fuel supply is satis-
factory, disconnect fuel line at car­
buretor, crank engine with switch 
off, allowing fuel to go into a small 
container. If the pimip is in good 
condition, strong spurts will flow 
out If not, the ptmip is probably 
defective. Remove and replace new or 
rebuilt pump. 

I • 

4. Systems 

a. Float system 
b. Idle system 
c . J'fein system 
d. Power system 

5. Disassembly, cleaning and 
reassembly 

Service or replace carburetor. 

Remove and disassemble carburetor; 
clean all parts and repair or replace 
as necessary; make adjustments speci­
fied; complete assembly and install 
carburetor. 
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6. Adjustments 

a. Float level 
b. Main meter jets 
Co Accelerator pump 
d. Idle mixture 
e. Idle speed 
f. Centering butterflies 
g. External throttle linkage 
h. Other 

7. Choke 

a. Components 

(1) Butterfly 
(2) Piston 
(3) Bimetal spring 
(4) Fast idle cam 
(5) Heating tube 
(6) Linkage 

H. Intake manifold 

1. Passages 

a. Fuel-air 
be Water 
c. Vacuum 
d. Exhaust heat 

2, Other features 

a. Carburetor pad 
b. Head-to-manifold mating 

surface 
c. Other 

•nspect manifold for cracked, warped, 
or broken studs. Clean surface on 
manifold and on block, install gasket 
required 

(1) Distributor 
(2) Fuel pump 
(3) Generator pad 
(4) Power-steering pump pad 

d. Types of gaskets 

I, Air cleaner 

1, Purpose and operation 

a. Filter incoming air 
b. Direct cool air 
c. Silence 
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2, Types by service 

a. Oil bath 
b. Oil dip 
c. Paper element 

Remove air cleaner from carburetor, 
service according to type oil bath, 
wet or dry. 

J. Positive crankcase ventilation 
Fysterns 

1. Types of systems 
2o Types of valves 

a. Metering valve 
b. Flow restricting valve 
c. Closed 
d. Dual action 

IV. ELECTRICAL SYSTEM 

Reftr to manufacturer's handbook to 
service the major types of PCV sys­
tems. Inspect all v Ives, hose, and 
connections. 

A. Fundamental electrxcal data Contact hours 120 

1. The electron theory and the 
structure of the atom 

a. Electrc 
b. Proton 
c. Neutron 

2. Current flow in a conductor: 
the flow of electrons 

3. Characteristics of conductors 
and insulators 

4. Principles of magnetism 

a» Types of magnets 

b. Polarity of magnets 

Examine several types of permanent 
and nonpermanent, natural and artifi­
cial magnets 

Make artificial magnets by rubbing 
iron and -steel bars against strong 
magnets, by striking with a hammer, 
and by electrical induction. Demagne­
tize in a similar manner. 

c. Attraction and repulsion of 
poles 

Use iron filings and magnets to show 
the lines of force around magnetic 
poles. Note the effect of changing 
position of like and unlike poles. 
Note the effect on filings of strong 
and weak magnets. 

! ; 
I-: 



23 

ij d. Simple magnetic induction 

5. Basic electrical terms 

a. Volt 
b. Ampere 
c. Ohm 
d. Watt 

Set up a galvanometer to record in­
duced current and direction of cur­
rent flow when a conductor cuts the 
lines of force of a magnet. Note the 
variation in strength of current flow 
caused by speed of cutting lines of 
force and strength of magnet. 

e 

- fh 

1 -M 
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6, The use of instruments in mak­
ing simple measurements 

a. The voltmeter 

b. The ammeter 
c. The ohtnmeter 
d. The wattmeter 

1 
Connect electrical instrtmients into 
circuits in proper manner. Make 
measurements of volts, amps, and ohms, 

7, Electrical circuits 

a. Series 
b. Parallel 
c. Series-Parallel 

8. Ohm*s law Apply Ohm's law to simple circuits. 
Note the effect on circuit values 
caused by varying each of the follow­
ing: voltage, amperage, and resis­
tance. 

9. Kirchhoff's law Apply Kirchhoff's law to simple 
parallel circuits. Explain "split­
ting" effect. 

10. The electric storage cell:the 
conversion of chemical to 
electrical energy 

a. The primary cell 
b. The secondary cell 

Make electrical measurements of sin­
gle primary and secondary cells. Com­
bine cells in series and parallel 
fashion and make electrical measure­
ments. Explain readings. 

i 
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B. The Starting circuit 

. Components 

a. 
b. 
c. 
d. 
e. 
f. 

Battery 
Starting motor 
Starting solenoid 
Starting switch 
Ignition switch 
Wiring 
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2. Major parts of the battery 

a. Cell 
b. Case 
c. Cell connectors 
d. Terminate posts 
e. Vent cap 
f. Electrolyte 

3, Principles and operation of 
the battery 

a. Energy conversion 
b. Volts available 
Co Amperes available 
d. Typical types 

4. Tests for operation 

a. Electrolyte gravity 
b. Light load 
c. Full load 

Use a hydrometer and a voltaicmeter 
to gage the condition of fully 
charged, partially charged,, and dis­
charged batteries* Slowly charge a 
discharged cell while taking hydro­
meter and voltasnneter readiag« 
Make similar measuremeats for ceils 
tmder warm and cold conditions. 

5, Maintenance and service 

a. Cleaning 
b. Discharge and slow charge 
c. Proper connections 

Develop a procedure for servicing a 
fcsttery including charging, cleaning 
poles and cable ends and battery case, 
and fastening in position. 

a 

O. 

6. Major parts of the starter 

a. Case 
b. Field coils 
c. Armature 
d. Brushes 
©• Drive mechanism 

Disassemble and reassemble a starter 
and solenoid for cleaning and inspec­
tion* Identify points cf Vr-esr and 
parts requiring frequent replacementc 

. o 
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7o Operating principle 
B. Typical internal arrangements 

a« Fcur»poie, two-field 
b« Four-pole, four-field 
c<» Six-pole, six-field 

9* Starter motor servrice 

i.u Disassembling and cleaning 
h» Replacing brushes 
c» Checking armature with 

growler 
d. Taming commutator 
e, Making continuity check of 

field coils 

Examine a wiring diagram of a starter 
and circuit. Make continuity checks 
according to the diagram. 

10. Starter motor switches 

a. Manual"Operated 
be Vacuum-operated 
c. Solenoid-operated 
d, Solenoid-and-relay-operated 

11. Solenoid test techniques 
12. Solenoid repair methods 
13. Control switches and circuit 

Use a kit to repair a faulty solenoid, 
Explain operation. 

m 

ml 

a. Ignition switch 
b. Starter button 
c. Wiring ia circuit 

14o Battery-solenoid-starter 
circuit analysis 

a. Ignition switch 
b. Starter button 
c. Wiring in circuit 

Make an ele;,trlcal analysis and diag­
nosis of a faulty starter on a live 
automobile. Make the necessary re­
pairs . 

C. The charging system 

1. Introduction 

a. Description: a mechanically 
driven electro-magnetic 
device used to generate 
electricity 

b. Principles 

(1) Generation of a mâ s-
netic field 

(2) Cutting of lines of 
force by conductors 
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2, D-C generators 

a . Principles of operirclcn 

(1) Rotating cosdsjictors 
(2) Fixed magnetic fIsld 

w 
jw»: 

b. Construction festares 

(1) Housing 
(2) Field coil 
(3) Pole shoes 
(4) Anaature 
(5) End plates 
(6) Brushes 
(7) Pulley 
(8) Fan 

r»is-isser̂ «ie a ge25&s-at£»r,. Identify 
eacls parts its f'-iactioa, aisd its 
proper operatioDo Seassesble and note 
any special adjustisents 

Wk-
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c. Circuits 

(1) Extenjally groundes 
(2) Internally groimde^ 

d. Service techniques 

(1) Heplacing bearings and 
brushes 

(2) Testing and or replac­
ing the armature 

(3) Turning the commutator 
(4) Replacing field coils 
(5) Estemal electrical 
(6) Adjusting the belt 

Bi-sassenble a starter for overhaul 
and inspection. Replace the brushes 
and check holder sprisg tension. Dam 
the cGssEitator. Checli the amature 
^ith a growler I, Make electrical 
checks of circuits 

Adjust the drive belt to isanufac-
turer*s specifications on a generator. 

3. D-C regulators 

'MlK-

' ^ 
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a* Principle: vary resistance 
in the field circuit 

b. Methods 

(1) Externally-grounded 
field 

(2) Internally-grounded 
field 

(3) Cutout relay 

c. Circuits 

(1) Cutout relay 
(2) Current regulation 
(3) Voltage regulation 

€5 4̂  ieffipsrat'ore c€iiiaper.sation 

Use a scha i^ t ic diagrast t o e sp l a i s 
the paths of current and operatioss^ of 
the mechanisais within a regulator« 
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e., L-C regalstoT cli^^s 

(1) Cutost reisy 
(2) T-C regulator 
(3) Cirrreat-aiid-Toltage 

regulator 

(a) Antolite 
(b) Belco-Ee:^ 
(c) Ford 

Test catcut relay closing voltage, 
test current relay QJL^ voltage relay, 
if not satisfactory resrove for ser-
viciiig and adjusting service points 
^±th. prcpsr tools, replace en auto-
nabile, start engine, run until nor-
Esl operating teî serature. Using 
tester adjust to canufacturer's 
specifications. 

4. A-C gensrator: altenmtor 

a. Principles of operation 

(1) Ectatiag i^gnstic f ield 
(2) F i s ^ cci^luctors 

"-«&-
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b. Construction features 

(1) Eot€jr 

(a) Field winding 
(b) ^ l e pieces 
(c) Slip rings and 

brusl^s 
(d) SIsaft 

Disasse^le an a l tomator . Test tlis 
par ts , esplain tbe function of ^ c h , 
and describe the proper operation. 
Reassei^le a i^ note special precau-
ti<ms <^ adjustc^i ts . 

(2) Stator 

(a) Milling 
(b) I^oii^tioi^ 

(3) Housing 
3 

(a) IfeEating lugs 
(b) ^ a t sink 
(c) Diodes 
(d) Capacitor 
(s) T&roi^i bolts 

c» Circuit ^ i tb ia al ternator 

fl) Ifitliiii rotor 
<2) s^itain stator 

M 
(a) Ifeita cosmected 
Cb) ^ e connects 

X9P 



d. Service techniques 

(1) External checks 
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(a) Adjusting drive 
belt 

(b) Checking output 

(2) Internal chec'-

(a) Turning slip rings 
and replacing 
brushes 

(b) Checking the field 
rotor 

(c) Checking the stator 
(d) Checking diodes 
(e) Checking bearings 

Disassemble an alternator for re­
building. Check all windings in 
stator for opens, grounds, and ex­
cessive resistance. Turn slip rings 
in a lathe; replace brushes, check 
diodes. Reassemble, install, and 
check. 

5. A-C regulators 

a. Prlaciple: varying resistance 
in field circuit 

b. Types 

(1) Conventional 

(a) Single-unit 
(b) Two-unit 
(c) Three-unit 

(2) Transistorized 

(a) Partially 
(b) Fully 

6. Testing techniques for the 
charging circuit 

a. Polarity check 

(1) Positive-ground systems 
(2) Negative-ground systems 

b. Mechanical contact check of 
teminals and connections 

c. Electrical checks of the 
charging circuit using 
meters 

m 

(1) Excessive resistance 
(2) Grounds 
(3) Open circuit 

Test armature and field circuits for 
grounded or open circuits. 
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D. Ignition system 

1. Introduct ion 

a. Purpose: to ignite the fuel-
air charge at a predeter­
mined moment 

b. Principles of operation 

(1) Generation of a high-
voltage charge 

(2) Timed sequence for dis­
charge 

(3) Spark gap in cylinder 

2. Ignition coil 

a. Construction Test the coil for proper output, 

(1) Primary windings 
(2) Laminated core 
(3) Secondary winding 
(4) Case 

b. Operational principles 

(1) Electromagnetism 
(2) Mutual induction 
(3) Self-induction 
(4) Build-up time 

3. Condenser 

a. Construction Test the capacitance of the condenser. 

(1) Sheet foil 
(2) Insulating sheets 
(3) Case 
(4) Lead 

b. Operating principle: storage 
of electrons 

4« Distributor 

a. Operational principles 

(1) Closes primary circuit 
to charge coil 

(2) Ope s primary circuit 
to discharge secondary 
voltage 

Examine distributor points for color 
and pitting. Check lubricant and 
condition of rubbing block. 
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(3) Properly sequences sjui 
directs secondary volt­
age 

(4) VariBS the above with 
engine conditicsns 

b. Construction 

(1) Drive meclmnism 
(2) Cam 
(3) Points 
(4) Breaker plate 
(5) Rotor button 
(6) Cap 
(7) Advance meciaanisns 

(a) C e n t r i f u ^ l 
(b) Vacuum 

Use a dsa l l 3a t e r t o s e t tts points 
i n tlie distrib:2itor »Mle i n s t a l l ^ i n 
t3ie ca r . 

SesBCJve tlie distrilrst^sr fra!z tts car 
and place i n a t ^ t as^ sdjiast^snt 
s t a sd . Ctsck t±s. ajS's'sare oirve and 
sH^dify as E^c^sa ry t o z^ s t sjsssfsc-
t o r e r ' s s i :=c i f ic£ t ic rs . 

5 . Spark plugs 

a. Purpose: To Hsintain a s e t 
gap for secondary discMrge 
and ign i t ion 

b. Construction 

(1) Electrodes 
(2) Insulators 
(3) Seals 
(4) Shell 

c. Feature 

a tiisiug ligM: fc> s ^ : igpf t icn i s 
cujrrect tiscs seqassxe ^ t S i a 
eagiEe, 

(1) Thread 
(2) P,each 
(3) Heat range 
(4) Gap adjustmaat 

d. Cleaning techniques 

(1) Abrasive 
(2) Solvent 

Sssar^e s. set i f szsxrji ptz^, I r^pect 
for pxrpsr usat rsz^e s ^ •e-^iiii cca-
d i t i c x . dssi^r SS-?.T 23^ r s i r s t a i l c r 
rei3is.c£. 

6, High-tension leads 

a. Purpose: Transport high 
voltages 

b. Construction 

:£ Si.J 3x^i::-::x^ ~ r-
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(1) Center lead 

(a) Solid 
(b) Strand 
(c) Other 

(2) Insulator 
(3) Terminals 

^ 

Comprehensive test 

Use an oscilloscope to analyze the 
entire ignition system. Match images 
on the screen with those in manual. 
Explain deviations observed from the 
pattern, and reconmiend corrective 
steps. 

E. El̂ erTRTCAL ACCESSORIES 

1. Ws.wua.1 switches 

a. Bsad light 
b« DiEiiser 
c« Directional signal 
d. Backup light 
e» Windshield wiper 

2. Fuses ai^ circuit breakers 

a. Cartridge fuses 
be Fuse panel 
c. Bimetallic breaker 

3. Relays 

a. Current limit 
b. ̂ jrn. 
c. Light 
d. Telltale 

File the points, adjust the gap, and 
check the closing voltage on each 
type of relay. 

m 

4. Sending units and ^ges 

3. Fuel units and gages 

(1) Electronsagnetic-type 

(2) Bimetallic-type 

b. Xesj -rature units and gages 

(1) Bourdon-type 
(2) Tenperature-sensing-

type 

Make electrical tests on an electro­
magnetic unit using grounding methods 
and continuity checks. 

nj 
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c« Oil pressure units and 
gages 

(1) Bourdon type 
(2) Diaphragm-type 
(3) Bimetallic-type 
(4) Indicator light 

d. î sxieters 

(1) D*arsonval-type 
(2) Other types 

5. Horns 

a. Major ccmiponents 

(1) Driver 
(2) Diaphragm 
(3) Horn 

b. Operation 

(1) Electromagnetically-
driven diaphragm 

(2) Compression and rare­
faction of air 

Use a voltmeter to determine the 
potential delivered to an automobile 
horn. Refer to manufacturer's spec­
ifications 

c. Adjustment of the contact 
point air-^ap 

6. Windshield wiper assembly 

Adjust the air-gap between the con­
tact points on a horn. Use a feeler 
gage for the proper gap and a screw 
driver on the adjusting screw 

Jl 

! 

a. Components 

(1) Switch 
(2) Wiper motor 
(3) Linkage 
(4) Blade 

b. Adjustments 

7. Interior lights 

a. Types 

(1) Dash 
(2) Dome 
(3) Courtesy 
(4) Other 

Check the electrical requirements 
of a windshield wiper switch and ex­
amine the circuit breaker 

ilun a new 
wire to an interior lighto Use both 
solder and solderless connections. 
Note the grounding technique on the 
light fixture. Replace the bulb 
according to manufacturer's speci­
fications • 

•ii 
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b. Replacement 
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8. Headlights 

a. Ccmponents^ 
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(1) Sealed beam unit 
(2) Mounting body 
(3) Adjusting screws 
(4) Wiring 

b. Aiming and adjusting 

(1) One unit per side 
(2) Two units per side 

Use available equipment to properly 
adjust headlights 

c. Voltage and current re­
quirements 

(x; Single units 
(2) Dual units 

d. Causes of poor lighting 

(1) Low battery 
(2) Poor connection 
(3) Faulty or wrong size wire 
(4) Cracked sealed-beam 
(5) Improper adjustment 

9e Directional signals 

a. Components 

(1) Selector 

(2) Blinker unit 
(3) Wiring 
(4) Light: front or rear 

b. Operation 

(1) Selector 
(2) Blinker 

Analyze problems in a directional 
indicator system by checking the 
bulbs» wiring connections, flasher, 
and selector 

10. Other lighting circuits 

a. Light units 
b. Wiring 
Co Switches 
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V. COOLING SYSTEM 

A. Purpose: to maintain engine 
temperature at an acceptable 
level 

B. Principles of operation 

i. Properties of liquids 

a. As a coolant 

b. As a lubricant 
c. As a corrosive ag-snt 
d. As a volatile agent 

2» Heat transfer 

a. Conduction 
b. Convection 
c. Radiation 

3. Circulation 

a. Thermo-cyphon 

b. Forced 

4, Other 

a. Pressurized system 

b, Cold-wcacher protection 

C. Service of major components 

1, Coolant a. WateL 
b. Alcohol 
c. Air 
d. Other 

2, Coolant pump 

3. Radiator 

Test freezing point of coolant using 
a hydrometer. 

Consult manufr-;turer's sĥ p̂ manual. 
Drain coolant, remove fan belt, fan, 
and waterpump. Inspect water pump and 
rebuild or replace waterpump assembly. 
Replace fan, fan belt, and hoses. Ad­
just belt tension, replace coolant. 

Drain coolant, remove radiator hoses; 
transmission cooling lines if applica­
ble: radiator mounting bolts, remove 
radiator. Replace radiator, reconnect 
hoses, refill cooling system with 
proper coolant, pressure test. 
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4 . Thermostat 

a. Bellows 
b. Bimetallic 

5. Connecting hoses 

Locate leak either by visual inspec­
tion or by immersion method. Minute 
leaks may be corrected with liquid 
compounds. Larger leaks should be 
soldered. After radiator has been 
replaced in car, it should be pres­
sure tested. 

Refer to manufacturers shop manual. 
Drain coolant, remove thermostat. 
Inspect visually and by hot water 
iraaersion method if nec'='=?sary. Re­
install or replace as required. Re­
plenish coolant. 

Inspect waterhoses visually for 
cracks, leaks, cuts, and wear. Re­
place if necessary. 

6. Pressure cap 

7. Fan 

8, Fan belt 

<f 

ixL^ 

9, Heat indicator 

D. System service 

E. Comparison of water-cooled and 
and air-cooled engines 

--4 I 

Consult appropriate shop manual. In­
spect, repair, or replace fan unit as 
required. 

Consult manufacturers shop manual for 
specifications. Using straight edge 
and ruler or tension gage, check for 
proper tension and adjust if neces­
sary. Inspect for cracks, wear, etc, 
and replace if necessary. 

Consult applicable shop manual and/or 
wiring diagram. Check vapor pressure 
sending unit for overheated tube. 
Check electric sending unit for 
shorts and/or grounds. Replace sending 
unit, gage and/or wiring as needed. 

Consult manufacturers shop manual. 
Prepare vehicle for reverse flushing 
procedure. Use specified cleaning 
agent. Clean and flush system. In­
spect all components and replace if 
needed. Pressure test the system us­
ing pressure tester. 

Consult appropriate manufacturer's 
shop manual. Visually inspect blowers, 
belts, air ducts, and thermostatic 
controls for wear,proper adjustment 
and proper operation. Check for ob­
struction of fins due to foreign mat­
ter, cleaning them with compressed 
air if necessary. 
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VI. POWER TRAIN 

Ao Components 

1. Clutch 
2. Transmission 

a. Manual 
b. Automatic 

3. Overdrive 
4. Propeller shaft 
5. Differential 

a. Housing 
b. Gears 
c. Axles 

B. The clutch 

1. Purpose: to engage and disen= 
gage engine to drive train 

2, Types 

a. Positive 
b. Friction 

(1) Dry 

(2) Wet 

3- Components in a dry-clutch 

a. Clutch pedal 

b. Linkage 

a. Manual 
b. Hydraulic 

Disassemble a good clutch and examine 
position and operation of each part. 
Check the spring pressure of a good 
pressure plate and note the movement 
of centrifugal weights. 

Examine clutch pe'ial play* Check for 
excessive wear in countershaft, outer 
bracket, pedal rod, clevis pin, 
clutch fork. Replace worn parts. 

Remove slave cylinder from automobile. 
Disassemble; inspect for wear and 
pits in cylinder wall. 

Hone cylinder. Do a thorough cleaning 
job after honing. Assemble in re­
verse order. Replace cylinder on ve­
hicle and fill unit with brake fluid. 
Bleed air from cylinder. The same 
operations apply to master cylinder 

m 
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c . Thro'/7out fork 
d. Tbrowout bea r ing 
e . Pressure p l a t e asserabiy 
f. PlyiEvheel 
" , CAxxtch. disc 

4 . Operation 

a . Spring acfcion 
b . Cent r i fugal taelght a c t i o n 
c . Disengaging aiecharjisaj 

C> Syncroittssh transmission 

1. Purpose: To provide a selec­
tion of gears to multiply en­
gine torque 

2. Types 

a. Three speeds forward; one 
reverse 

b. Four speeds forward; one 
reverse 

c. Three speeds forward with 
overdrive; one reverse 

3. Components 

a. Case 
h. Gears 

(1) Drive pinion (iaput) 
(2) Main shaft (output) 
(3) Others 

Use a dial indicator to check runout 
of a clutch disct 

Diagnose, clutch HiaifuRcticais 
bladings chatter, slipplngj ha.i 
operations &nd lack of operation, 
Bisassemble and replace faulty parts 
or adjustJ as necessaryo 

Disassemble a good standard transmis­
sion and identify tbe components, 
Reasseinble- Make each gear shift by 
hand and explain the flow of power 
and torque multiplication. 

c. Shift liakage 

4, Operation 

a. Aligameat of gears with 
shift mechanism 

b. Synchronization of rota­
tional speed of gears to be 
meshed 

Examine the shift linkage on a manual 
transmission for excessive wear arid 
slack; check bushings and lubricate 
and/or replace; operate linkage to 
assure proper selection of ail four 
in«gear positions, as well as neutral 
position; adjust linkage as required 
by lengthening, bending, or shortening= 

:^M 
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c. Miiltiplication of torque 

K-

5. Paver floK and gear positian 

a^ Reverse 

c. intermediate 
d-^ High 

D. Overdrive 

lo ?\iZ-pose: To reduce engine to 
drive r a t i o 

2. Types 

a. Transffiission-Eiounted 
b ̂  Different ia 1 -momited 

3 . Ccaiponsfsits 

a . Case 
h^ Transmission laainshaft 

(Input) 
c» Planetary gear 
d* Freewheeling laecbanism 
e„ 0\?erdrive sainshaf t 

(output) 
f. Shifting mechanism 

4 . Poser flo -̂? 

Diagnose 2Ealfunctions of a t rass ia is-
s i ca ip a car . Identify the satisre 
of the problem (for esssple ; hard 
shiffcings gear cleclt, s l ipping out of 
gear, no po^er trasismissicaij aoisy 
gears , e t c . ) aad reason for profeles 
(for egaTPple: improperly a-djuslied 
l inkage; worn bearings gears, o£ 
l inkage; broken gears; iisbrleant 
leaks , e t c ) . 

a. l i d i rect dr ive 
b . In overdrive 

m 
m 
m. 
^ ^ -

m 

Make an electrical check of the o'S'er-
drive circuit. Prepare the overdrive 
for reio^al frcsa car by disconnecting 
speadcsatar cablej electrical wires, 
and propeller shaft; drain lubricant= 
R^sj^e frcm ear and place on irork 
b-ŝaeiij, Bisasse2bl= snd inspect for 
wear and break? r. Clean thorc-j^^Mj 
:;;'.i.2 5.r»l~i~!: ?.£.5.-s?ŝ le using s^r 
i:4£-2*'<r,s a&a gaskets as 
J.einstail. 

i'e;>:xr'ac. 

P̂  
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E- Aiitd:atic transsisslcBS 

' & • 

m^" 
1. FarfKJse: au t c r a t i c selecticjn 

of geariug t o c s s t au tc r sb i l e 
Icsd aiHi speed r ^ s i i x e c ^ t s 

2e Fr iac ip les 

^ 

» * 

•^^^$ 

m.. 

s . l jnxr ;press ibi l i ty of f lu ids 
b . Fluid txaissnisslcsi of force 
c- Planstary gear «iperati<ra 
d. Clutch disk cpsraticra 

3- S^jor ccs-j^niasits 

a . Fluid ^ i ^ C s ) 
b . Fluid ces©Iisg 
c . Ifex^e clstcfess 
d. Flas^tsry gear s ^ t s s 
e» FJEal drii?e. or (sutpat s l ^ f t 
f, Sydraulic oHitrol E^S 

g. S s t e n ^ i i i i ^age 

4o Fluid cmiplixigs asid torque 
cen te r te r s 

a . Brive s^szlier 
b» Brixrea csuSser 
c . Stator (csptlcnsl) 

5 . Fluid or o i l |n2^ps 

15 

a 

a» Es^is^ dr i^sa 
b . Frf^sslier s l a f t d r i v s i 

6. Ifcri^e c l u t c s ^ 

a» Ser??o-eis^^d 
b« S p r i i ^ - r e l ^ s s ^ 

7. Flasetary gear system 

^ ^ 

e« Ssa gear 
b . F lass taz j g ^ ^ s 
c- Ming gear 

S. F isa i driTs?& or ca tps t slstft 

S= % & s ^ i c c s s t ro l C3dssi.^L 
or valve bisdy 
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10. External linkage 

a. Mechanical 
b. Vacuum 
c. Fluid 

Adjust the linkage on each type of 
automatic transmission, ^ke elec­
trical check of circuitry; vacuum 
check of lines, and linkage position 
check. Adjust to nanufacturer's 
specifications for idle, slow, road, 
and stall. 

11. Power flow 

a. Low 
b. Intermediate(s) 
c. Direct or final 
d. Reverse 

12. in-car transmission service 

a. Diagnostic testing 

b. Linkage adjustn^nt 

Check fluid for proper level and for 
foaming. Try transmission in all 
shift lever positions to determine 
whether or not the car moves. Drive 
car over road of varying terrain and 
check î shavior of transmission. 

Lift car atii go underneath and make a 
close i?isual check. Effect one or 
more ̂ ressuri gages as required. 
Consider evidences to determine 
'̂ hethe'- an adjustmsnj:, in car repair 
or r-amo\̂ al for complete avarhaul^is 
in order. 

Adjust automatic tranoakssioas exter­
nal linkage, Ar ..;>y parking t̂ âke and , 
place selector lever in neutrals Ad­
just the ang-lae -lili sT̂ êd to speci­
fications witb a tachcmeter. :l±tu. the 
angine 'uot, adjuBt *"'ae anti-J-«'.i 
dashpot clearance C'';<ack t'—̂  starter 
circt̂ it in all s6ii*-cor lê /er posi­
tions, tba circuit ̂ mist ̂ a orsp in 
all positions ê ĉapt ̂ \ <5 <r\ - apply 
parking brake to pre^eac Dperscica 
of the rear tjump and lastsl* pump 
press'jre gage. Check pre^^-i^-i. adjust 
ment at idle and stall speeds,. Adjust 
the throttle linkage, selê t̂or lever 
and £tarter neutral switch. Follow 
manufacturer's specifications 

m, 
» • 
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(• 
c. Replace gaskets and seals Place car on stands as high as possi­

ble. Replace rear seal by removing 
drive shaft as directed. Use suitable 
puller. Remove old seal and drive in 
new seal with proper driving tool. 
Replace drive shaft as directed. 

Remove governor housing, retainer 
bolts and gaskets. Replace gaskets, 
reinstall cover and bolts. 

d. Other 

(1) Band adjustment 
(2) Valve body replacement 
(3) Governor replacement 

Remove oil pan and filler tube retain­
ing bolts. Replace old gaskets and 
filler tube seal, reinstall filler 
tube and oil pan retaining bolts. 

Make external adjustment of bands on 
automatic transmissions of this de­
sign; use manufacturer's specifica­
tions. 

Place car on high lift for easy ac­
cess to underside of car. Clean area 
along gasket joint of pan or cover to 
be removed, (Scrape with putty knife, 
wash, and blow off with compressed 
air as required to thoroughly clean; 
or steam clean), Remove pan or cover 
from opening where work is to be done. 
Clean all parts removed by submerging 
(when allowable) in a clean solvent. 
Do not wipe any internal parts with a 
cloth. Make repair. Reassemble and 
fill with new fluid as reconmended. 
Pressure test after any jobs involv­
ing the governor, valves, body pres­
sure, regulator,or other hydraulic 
control mechanisms. 

13^ Oui'-of-car transmission 
service 

£,. Front seel replacement Remove dust covers from torque con­
verter housing and take out torque 
converter to flyt̂ heel bolts. Remove 
linkage and wirings Remove motor sup­
ports and rear cross members -:'her£: 
required. Remove drive shaft as 
diiected. 
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4* lEtbrlcaticm reqniraaants 

H. Eear ssles 

Refer to manufacturer's manual to 
select proper lubricant in servicing 
both types of universal joint;; .rS> a 

-A_ 

1. Birpases 

a. Support automobile weight 
b. Suppiort the rear brakes, 

ŝfesals, and tires 
c. Ê Kise the differential 

2. l^ss 

s . Fall-fl<mtl«ig 
b. Three-quarter-floating 
c. SsEx-floating 

3. Co3̂ 3a.-gBts 

(1) Brakes 
(2) Seals ai^ gaskets 

(3) Bearings 

b. A^le shafts 
c. nifferential carrier 

Place vehicle securely on stands. 
Refer to shop manral. Remove wheel, 
brake, drum, and anchor plate assem­
bly. R^nove axle using slide-hammer 
puller. Remove bearing using hydrau­
lic press. Clean and inspect rear 
axle. Install new bearing on axle 
shaft. Replace axle shaft in housing. 
Install new axle seal. Replace anchor 
plate, brake drum, and wheel. Refill 
differential with lubricant, adjust 
brakes. Test drive vehicle. 

Eeferring to shcp manual,place 
vehicle on safetj stands. Place 
stands under frame, let axle assembly 
rest on floor jacT% Remove shock 
absorbers, U bolts, and torque bars 
when required. Dtsceimfcct brake line. 
Remove axle assembly, Clasn ziid in­
spect all U-bolts, etc* lasts11 new 
asle ass^obly. Ck>Qnect ail lines, 
hoses, and suspensit̂ n components. 
ChecJt differsntial lubricant, bleec* 
and adjust brakes. Install wheels SLV^ 
test drive. 

i 

I 

^m!> 
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) __i-c 
I. Differential, standard 

1. Purposes: 

a. To multiply torque of the 
engine 

b. To change direction of 
motion 

c. To permit variation between 
the speed of the rear 
wheels 

2. Types 

a. Spur 
b. Spur bevel 
c. Hypoid 
d. Other 

3 • Components 

a. Pinion gear 
b. Ring gear 
c. Differential case 

(1) Spider gears 
(2) Bearings 
(3) Case 

d. Differential carrier 

4. Action of the differential Refer to applicable shop maniial* Re­
move drive shaft and rear axles. 
Drain differential housing and remove 
differential assembly for cleaning 
and inspection. Replace worn compo­
nents and adjust clearances using 
dial indicator and feeler gage. Rein­
stall differential in axle nousing, 
install new seals and gaskets. Refill 
differential with lubricant. Install 
axles and drive shaft. Test drive. 

?II. SUSPEISIOIT SYSTEM 

A ^ I~'^T<7^r.^f:iO'i 

Purp&s-?.-

i> '^c ijiaiiataxa aiisrassikt 
.- ĵith the 2feass:ls 
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2. Requirements 

%̂;; 
M 

im. 
m f ^ : 

a. Elasticity: to flex and 
to return to original 
state 

b. Flexibility: to be adapt­
able to many road condi­
tions 

c. Acceptable ride: to have 
a favorable sprung-to-un­
sprung-weight ratio 

d. Strength: to be able to 
carry overloads on rough 
surfaces 

3. Components 

' _-^^^^ 

a. Wheels and tires 
b. Axles or A-arms 
c. Springs 
d. Shock absorbers 
e. Control members 

,̂ i-

4. Lubrication of chassis 
suspension components 

Follow a lubrication guide to select 
proper lubricant type and application 
point. Lubricate the front and rear 
suspension on an automobile chassis 

B, Tires 

1. Construction 

a. Cord body 
b. Rubber tread 
c. Wire bead 

2« Types 

a. Tube 
b, Tubeless 

i 
3. Balance 

a. Static 
b. Dynamic 

Balance tires both statical and dy­
namically. Give a full explanation 
of the need for both types of l>alance 

C. Wheels 

1. Features 

a. Offset 
b. Drop center 
c. Bead-lock flange 

m 
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d. Flange width 
e. Bolt patterns 

2. Tolerance 

a. Lateral runout 
b. Radial runout 

Measure the runout of both a wheel 
and a tire; compare with manufac­
turer's allowable tolerances 

D. Springs 

1. Purposes 

a. To absorb road shock 

b. To align axle-to-frame 

2. Types 

a. Leaf 
b. Coil 
c. Torsion bar 

3* Mounts 

a. Rigid 
b. Shackles 

4. Service 

a. Lubrication of spring 
b. Lubrication of mount 
c. Replace one leaf or entire 

unit 

£• Shock absorbers 

Replace rear coil springs. Jack up 
car and support front or rear end at 
the frame side rails. Remove front 
wheels, stabilizer, »hock absorber, 
lower control arm to floor and remove 
coil spring. CAUTION: clean and in­
spect all parts for damage and re­
place worn or broken parts. Reassem­
ble using proper spring for specific 
automobile. 

[t I-,. 

1. Purpose: to absorb and dis­
sipate road shock 

2. Types 

a. Direct acting 
b. Cam-operated piston 
c. Rotary vane 

. 3. Mounting methods 

. a. Position 
b. Brackets and bushings 

F. Other control members 

1. Purpose: to maintain align­
ment of the chassis in re­
action to unequal road con­
ditions, crosswinds, etc. 

Place stands under lowei* suspension 
arms or axis. Remove retaining nuts 
or bolts at upper end of shock absor­
ber. Remove bolts at lower end, then 
lower the shock absorber. Lubricate 
rubber bushings with rubber lube to 
prevent squeaks. Remount and torque 
nuts to specifications. 

^ 
^ 
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2e Types 

a. Stabilizer bars 

b. Anti-sway bars 
c. Others 

m. 

G. Rear suspension 

1. Types 

Place car carefully onto stands. Dis­
connect strut and bar mounts in a 
safe manner. Replace worn and broken 
metal and rubber bushings. Apply 
rubber lubricant to all rubber parts 
to prevent squeaks. Do not try to 
weld. 

Place car carefully onto sû .table 
hoist such as a t^in post, or drive 
on ramp-type lift. Lift car and sup­
port to relieve the pressure at the 
control arm pivots. Remove control 
arm pivot attaching bolts in a safe 
manner and in the sequence that facil­
itates easy removal. When replacing 
arm, first assemble all pivots loose­
ly. Then with everything in place, 
tighten securely. Check drive line 
angle to be certain of alignment. 

a. One piece axle housing 
b. Independent 

2. Components 

a. Axle housing or control 
arm 

b. Spring 
c. Shock absorbers 
d. Others 

3. Service 

a. Checking alignment 

b. Replacing spring, shock 
absorber, control arm, etc. 

H. Front suspension 

1. Features 

a. Beam axle 

Check the alignment of the rear sus­
pension. Make recommendation for ad­
justment and proceed under instruc­
tor's supervision. 
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b. Independent 

(1) Kingpin 

(2) Ball-joint 

2. Components 

a. Axle or A»arms 

b. Springs 
c. Shock absorbers 
d. Stabilizer bar 

3. Replacement of components 
4. Alignment by adjustment 

a. Caster 
b. Camber 
Ce T,a-.in 

5. Alignment by bending 

VIII, STEERING SYSTEM 

A, Introduction 

1. Purpose: to direct the travel 
of an automobile 

2, Components 

Lift car from floor;support on stands 
St outer end of lower control arms. 
Check ball joints and/or kingpins 
and bushing for wear, replace if nec­
essary* Adjudt front wheel bearings 
and equalize pressure in front ana 
rear tires. Check tie rod ends, tie 
rods, front and rear control arms 
and other components, repair or re­
place it if needed. Lower car to 
floor and position on wheel align­
ment rock. Balance front and rear 
wheels. Adjust caster, camber, toe-
in and rear wheel alignment. Follow 
manufacturer's procedures and in­
structions for car involved. 

a. Steering gear 
b. Linkage 
c. Spindles 

3, Operation 

a. Mechanical advantage of 
steering box and linkage 

b. Steering geometry 
c. Hydraulic power assist 
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ac C proponent 8 

(1) Steering shaft 
(2) Coupling 

(a) Worm and roller 
(b) Recirculating 

bail 
(c) Cam and lever 

(3) Sector shaft 
(4) Pitrnan arm 
(5) BoK, housing, bear­

ings, etc, 

b. Operation 

(1) Reduces turning effort 
(2) Multiplies turning 

force 
(3) Change plane of motion 

c. Adjustments 

(1) Worm bearing pre-load 
(2) Sector shaft end play 
(3) Center load adjust­

ment 

Place stands under car and cover fen­
ders. Remove pitman arm and loosen 
sector lash adjusting screw. Adjust 
worm bearing to specific clearance. 
With steering ai: center pô iition, 
make sector lash adjustment and re­
place arm. Lower car and test. 

2, Integral-type power-steering 
boxes 

î K̂  

ffl 

a. Components 

(1) Hydraulic pump 
(2) (a) Vane-type 

(b) Rotor-type 

(2) Relief valve 
(3) Lines 

(a) Delivery 

(b) Return 

(4) Integral-type steering bcx 

(a) Constant-control 
(b) Coaxial 

mt\ 
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(c) Saginaw 

b. Operation 

(1) Hydraulic pressure 
assist 

(2) Precaution: avoid 
entry of dirt 

c. Adjustments 

(1) Thrust-bearing pre­
load 

(2) High-point 

C« Steering linkage 

1. Components of typical system 

a» Pitman arm 
b. Relay rod 
c. Idler arm 
d. Tie rods and adjustment 

sleeves 
e. Pivot joints 

(1) Ball-and-socket 
(2) Tie-rod ends 

2. Variant linkages 

a. Drag link and intermediate 
steering arm 

b» Center pitman 

3. Linakge-type power steering: 
power cylinder 

4. Spindles and steering arms 

a. Kingpin type 
b. Ball-joint type 

5. Adjustments 

a. Manual 

(1) Pitman arm 

(2) Adjusting sleeves 
(3) Ball-and-socket 

joints 

b. Power: control valve 
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D. Hydraulic pumps and lines 

Ic Hydraulic pumps 

a. Vane-tyoe 
b. Rotary-type 

c. Other 

2. Hydraulic lines 

a. Pressure delivery 
b. Return 

E, Lubrication 

1» Manual- and power-steering 
boxes 

2, Hydruulic pumps and power 
cylinders 

3. Linkage pivot points 

Place stands under car and cover fen­
ders. Remove small hose from gear 
housing and start engine. Turn steer­
ing wheel from lock to lock until all 
fluid is removed from system. Replace 
hoses and tighten nuts. Refill reser­
voir and bleed system by starting en­
gine and turning steering wheel from 
one extreme to the other. Check and 
test for leaks (pressure test). 

F. Service 

1. Rebuilding steering boxes Remove, rebuild, and replace steering 
box. With car on stands, disconnect 
steering coupler and pitman arm. Re­
move steering box and place on a clean 
work surface. Disassemble box and .' 
clean, air dry and inspect all parts. 
Use a magnifying glass where needed 
for a minute inspeit̂ ion. Replace worn 
bushings and seals. Reassemble, using 
lubricants to hold parts in position 
and lubricate as required. Adjust and 
remount box. Reconnect coupler and 
pitman arm. 

Remove, rebuild, and replace power 
steering unit. Remove power steering 
unit in same manner as conventional 
box. Overhaul procedures vary greatly. 
Always refer to shop manual. Place 
unit on a work bench having a large 
clean work space. To keep parts in 
proper reassembly order, lay them out 
as in an exploded view. Clean parts 
of one subassembly at a time. Air dry 
(no rags). Inspect parts for wear. 
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2. Replacing pivot points 

3. Rebuilding hydraulic pumps 

4, Rebuilding power cylinders 

straightness, interfering nicks ̂̂  and 
breakage. Do not attempt to straight­
en or weld any steering parts. Re­
assemble, using recommended special 
tools, fluid to coat internal parts, 
sequence and work practices. Adjust 
to proper torque and clearance spec­
ifications. Remount unit and reconnect 
hoses. Refill with new fluid and re-
check for safety. 

Position car in bay and place on jack 
stands so that all steering linkage 
may turn free. Replace complete idler 
arm or use kit as needed. Draw nuts 
to specified torque and replace cotter 
pins. 

Inspect, remove, and replace tie rods 
and tie rod ends as needed. Remove 
tie rods with suitable puller. Note 
overall length and manufacturer's 
specifications. Replace, using lock 
nut or puller. 

Drain all fluid from pump and reser­
voir. Disconnect hoses from pump and 
plug to prevent drainage of hoses. 
Remove pump belt pivot bolt and mount­
ing bolt and lift off pump and reser­
voir. Clean pump and reservoir and in­
stall repair kit following manufactur­
er's schematics and instructions for 
type of pump being repaired. Replace 
pump on engine; install and adjust 
pump belt. Check for leaks and check 
pump pressure. 

Remove the two hydraulic lines con­
nected to the power cylinder and drain 
fluid into a container. Remove the 
power cylinder from the vehicle and 
inspect seals, brass fitting, hose, 
and other parts. Remove piston and 
rod. Reassemble by reversing the dis­
assembly procedure 

5. Adjusting the pitman arm 
and the 1 justing sleeves 

6. Replace kingpin and bush 
spindles 

Lift car so as to remove weight from 
front wheels and spindles. Check king­
pins for wear and replace if necessary. 
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IX. BRAKING SYSTEM 
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Remove ball joints as in 
directions. Service or raplace spin­
dle as required. Reinstall components 
as directed in applicable section. 

{• 11 

A. Introduction 

1. Purpose: to slow or stop 
vehicle 

2, Principles 

a. Friction; conversion of 
force to heat 

b. Mechanical advantages of 
levers 

c. Relationship of pressure, 
volume, and force of cyl­
inder of various sizes 

d. Characteristics of fluids 

(?,) Incompressibility 
(2) Force and pressure 

transmission 
(3) Corrosiveness 
(4) Lubrication 
(5) Coolant 

3, Requirements 

a. Dependability 
b. Duty-rated for overload 
c. Heat dissipation 
d. Ease of operation 
e. Low maintenance 

4, Types 

a. Bendix duo-servo 
b. Lockheed 
c. Chrysler centerplane 
d. Disk 
ec Other 

5, Major components of the sys« 
tern 

a. Individual wheel brakes 
b. Master cylinder and dis­

tribution lines 
Co Emergency brake and link­

age 
d. Power booster 
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B. Drum-type brake 

1. Components 

a. Drum 
b. Backing plate 
Ce Shoes 
d. Wheel cylinder 
e. Shoe return spring 
f. Wear-adjustment mechanism 

2. Operation 

a. Hydraulic pressure in 
wheel cylinder 

b» Shoe action against drums 
c. Self-energization 
d. Return action 

3. Adjustment 

a. Lockheed-type 
b. Bendix-type 
c. Chrysler-type 

4. Service 

a. Replace shoes 
b. Repair cylinders 
c. Turn drums 

C. Disk-type brake 

1, Components 

a. Pressure plates 

b. Wheel cylinders 
c. Lining or pucks 
d. Housing or brake disk 

2, Operation 

a, Disk-and-housing type 
be Disk-and-puck type 

3, Adjustment 

. a, Disk-and-housing type 

b, Disk-and-puck type 

D. Master cylinder 

1, Components 

Adjust the brakes on all wheels on 
each type of drum brake. Evaluate 
the life remaining before relining. 

Rebuild the brake on a wheel by re­
placing shoes, repairing the wheel 
cylinder, and turning the drum. 
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a. Housing 

(1) Cylinder chamber 
(2) F.aservoir chamber 

b. Piston 
c. Cup and spring 
do Pedal rod 
e. Boot 

2. Operation 

a. Foot pedal activated 
b. Pressure developed in the 

master cylinder 
c. Equal distribution 
d. Effect of varying size 

wheel cylinders 

3. Service 

a. Maintaining fluid level 
b. Replacing boot 
c. Rebuilding the master 

cylinder 

E. Emergency brake 

1, Purpose: to provide an in­
dependent, mech*-aically ac­
centuated brake for parking 
and emergencies 

2, Types by operation 

a. Externally contracting 

b. Internally expanding 

3, Adjustment 

a. External 
b. Internal 

F, Vacuum booster 

1. Purpose: to reduce pedal ef« 
fort and raise braking force 

2, Types by manufacturer 

a. Bendix 
b. Kelsey-Hayes 
c. Other 

Rebuild a master cylinder. Hor3 the 
cylinder, measure for wear tolerance, 
install a repair kit, and remount on 
the chassis. Fill with fluid and ad­
just the pedal-to-cylinder linkage. 

Adjust the linkâ ê and/or replace the 
brake band or shoes on an emergency 
brake. 
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3. Sources of trouble 

a. Leakages 
b. Clogged filter 
c. Linkage maladjustment or 

wear 

xiOmpietely disasjemble and rebuild a 
vacuum-boost unit. Carefully follow 
manufacturer's literature and use 
recommended procedures, specifica­
tions, and part:. 

X. HEATING AND AIR CONDITIONING 

A. Introduction 

1. Purpose: temperature and hu­
midity control of passenger 
compartment 

2. Types of control 

a. Heaters 
b. Air conditioners 

B. Heatero 

1. Purpose: elevate temperature 
for passenger comfort 

2. Operation: absorption of 
heat from engine coolant; 
blow heated air throughout 
passenger compartment 

3. Components 

a. Heater core 
b. Heater hoses and clamps 
c. Blower fan 
d. Defroster hoses 
eo Radiator 
f. Engine coolant pump 
g. Heater controls 

4. Service 

a. Repair or replace heater 
core 

b. Replacement of heater hose 
Ce Replacement of defroster 

hose 
d. Check and repair electri* 

cal circuit and blower 
motor 

e. Change engine thermostat 

Troubleshoot inoperative heater. 

Install a heater in a car. Remove 
plugs from firewall or drill holes. 
Mount heater unit; insert fitting on 
water pump and block; run water line 
mtd electrical circuit with switch. 
Fill TJith coolanfc atid check for leaks 
and proper operation. 

C. Air conditioning 

1. Purpose 
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a. To reduce air temperature 
in passenger compartment 

b. To reduce humidity in 
passenger compartment 

2. Operation 

a. Absorption of heat from 
air and direct a flow of 
cooled air 

b. Transport heat to the out­
side where it is dissipa­
ted 

c. Reduction of moisture by 
cooling, then heating the 
air to be circulated 

m 

3. Service of system components 

a. Condenser 

m 

m 

b. Compressor 

c. Expansion valve 

d. Evaporator core 

Discharge system of replacement, dis­
connect and plug hoses, remove and 
replace condenser and connect hoses. 
Evacuate the system and recharge with 
freon 12. Test the system for leaks 
and check for proper operation. 

Replace or repair air conditioning 
compressor unit. Discharge system of 
refrigerant. Disconnect and plug 
lines. Remove compressor belt and 
mounting bolts. Disassemble compres­
sor being careful with the valve 
plates. Det'ermine worn parts and re-
asaeirfjle. Evacuate ̂ nd recharge sys­
tem; check evaporator temperature for 
proper operation. 

Discharge refrigerant from system, 
disconnect hoses, remove and replace 
expansion valve, being careful with 
capillary tube. Connect hoses, in­
sulate capillary bulb; evacuate and 
charge system, check for leaks and 
proper operation. 

Discharge system of refrigerant. Dis­
connect and plug hoses; remove and 
replace evaporator. Connect hoses. 
Evacuate and charge system with Freon 
12. Test for leaks, check compression 
oil and check system for proper oper­
ation. 
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e. Heating core 

f. Blower and motor 

Disciiarge refrigerant from system, 
disconnect hoses, remove and replace 
dehydrator being careful of sight 
glass when applicable. Connect hoses, 
evacuate and charge system with Freon 
12. Test compression oil for leaks 
and check for proper operation. 

Disconnect motor to switch wire con­
nection. Remove and replace or re­
pair heater motor following specific 
manufacturer's service manual. 

g. Sight glass 
h. Pressure relief valve Discharge system of freon, disconnect 

hoses, vacuum hose and manual control 
cable. Remove and replace manual con­
trol valve or diaphragm. Connect 
hoses, manual control cable and vacu­
um hose. Evacuate and recharge system. 
Check for leaks and proper operation 
of system. 

1! 

i. Filter 
j. High-pressure lines and 

hoses 
k. Air hoses and outlets 
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Venk, Ernest A., and Edward D. Spicer. Automotive Maintenance and Trouble 
Shooting. 3rd ed. Chicago, Illinois: American Technical Society, 1963. 
(Study Guide also available) 

Venk, Ernest A., Walter E. Billiet, and Walter V. Alley. Automotive Suspen­
sions, Steering Alignment & Brakes. 3rd ed. Chicago, Illinois: American 
Technical Society, 1962. (Study Guide also available) 

Audell Series 

Anderson, Edwin P. Audell's Domestic Compact Auto Repair Manual. 1st ed. 
New York: Theodore Audel & Company, 1964. 

. Foreign Auto Repair Manual. 2nd ed. New York: Theodore Audell 
& Company, 1966. 

Bricker, Frederick E. Automobile Guide. 1st ed. New York: Theodore Audell 
& Company, 1966. 

Bruce Publishing Company Series 

Bostwick, Harold S., Lawrence R. Green, and William H. Yergey. Auto-Mechan­
ics. Standard-Practice Job Sheets - Part One: The Engine. (Rev. ed.) 
Milwaukee: The Bruce Publishing Company, 1964. 

. Auto-Mechanics. Standard-Practice Job Sheets - Part Two: The 
Fuel & Electrical Systems. Milwaukee: The Bruce Publishing Company, 1964. 

. Auto-Mechanics. Standard-Practice Job Sheets - Part Three: The 
Power Flow. Milwaukee: The Bruce Publishing Company, 1964 
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i K ' . AutO'Mechanics. Standard-Practice Job Sheets - Part Four: The 
(gi ' ' Chassis Units. Milwaukee: The Bruce Publishing Company, 1964. 

Chilton Series 

Barr, Randolph R., and Thomas D» Flocco. The Automobile Electrical System. 
Philadelphia, Pennsylvania: The Chilton Company, Inc., 1962. 

Bostwick, Harold S., and Randolph R. Barr (Coord.). Chilton's Automotive 
Job Sheets for Secondary Schools: High and Vocational. Teacher's 
Manual and Sourcebook. Philadelphia, Pennsylvania: Chilton Company, 
Inc., 1958. 

. The Engine with Supplement on the Fuel System. Chilton's Auto­
motive Job Sheets - Volume I. Philadelphia, Pennsylvania: Chilton 

^<^. Company, Inc., 1958. *" 

^^J Glenn, Harold T. Automobile Power Accessories. 1st ed. Philadelphia, 
Pennsylvania: Chilton Company, Inc., 1959. (Solutions Manual also avail-
able) 

Heldt, P. M. Torque Converters or Transmissions. 5th ed. Philadelphia, 
Pennsylvania: Chilton Company, Inc., 1955. 

McGrath, James S. The Automobile Transmission and Drive Line. Philadelphia, 
Pennsylvania: Chilton Company, Inc., 1961. 

Weinstein, William. The Automobile Engine. Philadelphia, Pennsylvania: 
Chilton Company, Inc., 1962, 

Delco-Remy Series 

A. C. Charging Circuits. Anderson, Indiana: Delco-Remy, (n.d.). 

Delcotron Generator and the Charging Circuit 1°D Series. Anderson, Indiana: 
Delco-Remy, (n.d.). 

Fundamentals of Electricity & Magnetism. Anderson, Indiana: Delco-Remy, 
(n.d.). ' 

Introduction to Transistor Operation & Applications. Rev. ed. Anderson, 
Indiana: Delco-Remy, (n.d.). 

Louisiana Series 

Auto Mechanic Apprentices Units I to 7. Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical CuFriculum Laboratory, 1950. 

Auto Mechanic Apprentices Units 8 to IŜ . Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, 1950. 

Auto Mechaitxc Apprentices Units 14-20. Test Book. Baton Rouge, Louisiana: 
Louisiana State Vocational-Technical Curriculum Laboratory, 1949. 
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Auto Mechanic Apprentices Units 21-28. Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, 1950. 

Auto Mechanics Units I-V. Book 1. Baton Rouge, Louisiana: Louisiana State 
Vocational-Technical Curriculmn Laboratory, 1950. (Test Book also avail­
able) 

Auto Mecahnics Units VI-X. Book 2. Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, 1950, (Test Book also 
available) 

Auto Mechanics Units XI-XV. Book 3. Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, 1959. (Test Book also 
available) 

Auto Mechanics Units XVI-XX. Book 4. 4th ed. Baton Rouge, Louisiana: 
Louisiana State Vocational-Techiiical Curriculum Laboratory, 1963-64. 

Industrial Engines - Hand Tools Unit I. Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, 1957. 

Industrial Engines - Overhaul, Cleaning, and Inspection Unit III. Baton 
Rouge:, Louisiana: Louisiana State Vocational-Technical Curriculum 
Laboratory, 1957. 

McGraw-Hill Series 

Crouse, William H. Automotive Chassis and Body. 2nd. ed. New York: Web­
ster Division, Mc Graw-Hill Book Company, 1959, 

Automotive Electrical Equipment. 5th ed. New York: Webster 
Division, McGraw-Hill Book Company, 1963. 

. Automotive Engines. 2nd ed. New York: Webster Division, 
McGraw-Hill Book Company, 1959. 

Automotive Fuel, Lubricating and Cooling Systems. 2nd ed. 
New York: Webster Division, McGraw-Hill Book Company, 1959. 

, Automotive Mechanics, 5th ed. New York: Webster Division, 
McGraw-Hill Book Company, 1965. 

. Automotive Transmissions and Power Trains. 2nd ed. New York: 
Webster Division, McGraw-Hill Book Company, 1959. 

. Home Course Outline for the Complete Auto Repair & Servicing 
Library, How to Get Ahead in the Automotive Business. New York: McGraw-
Hill Book Company, 1956. 

. Tests for Use With Automotive Mechanics. 5th ed. New York: 
Webster Division, McGraw-Hill Book Company, 1965. 

, Workbook for Automotive Chassis. 2nd ed. New York: Webster 
Division, McGraw-Hill Book Company, 1956. 

. Workbook for Automotive Electricity. 2nd ed. New York: Webster 
Division, McGraw-Hill Book Company, 1956. 
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Workbook for Automotive Engines. 2nd ed. New York: Webster 
Division, McGraw-Hill Book Company, 1956. 

M l Auto-Mechanics - Course of Study Outlines. 1st ed. Middlesex County, New 
ijj Jersey; 1966. 

^B- ^ Analysis of the Motor Vehicle Repair Trade - Mechanical. Rev, 1964. 
iBj Prepared by a National Committee Appointed by the Department of Labor. 
jMl Ottawa, Canada. 

Ball and Roller Bearing Lubrication. Texaco, Inc. 

Duffy, Joseph W, Power Prime Mover of Technology. Bloomington, Illinois: 
McKnight & McKnight Publishing Company, 1964, (Lab Manual also available) 

General Motors. Reprints from the General Motors Engineering Journal. 
Warren, Michigan:" General Motors, Corporation, 1964. 

Glenn, Harold T, Automechanics. Peoria, Illinois: Charles A. Bennett 
Company, Inc., 1962. (Workbook also available) 

Practical Problems in Mathematics - Automotive Trade. 2nd ed. Albany, 
New York: Delmar Publishers, Inc., 1954, 

Purvis, Jud. All About S.nall Gas Engines. Goodheart-Wilcox Company, Inc., 
1960, 

Jensen, Louis E. Autom^*-ive Drawing Interpretation. Albany, New York: 
Delmar Publishers, l3fo2, 

Jensen, Louis E,, and William A. Brazier, Automotive Trades - Related 
Science. Albany, New York: Delmar Publishers, 1958, (Instructor's 
Guide also available) 

Modern School Shop Planning. 4th rev. ed. Ann Arbor, Michigan: Prakken 
Publications, Inc., 1965. 

Stockel, Martin W. Auto Mechanics Fundamentals. Homewood, Illinois: Good' 
heart-Wilcox, 

The Automobile Manufacturer's - American Vocational Association Industry 
Planning Council, Standards for Automotive Service Instruction in 
Secondary Schools. Detroit, Michigan: Automobile Manufacturers Assoc­
iation, Inc., 1964, 

The Tractor Electrical System, Farm and Industrial Equipment Institute, 

Tractor Hydraulics. Farm and Industrial Equipment Institute. 

U. S. Department of Health, Education, and Welfare, Automotive Service 
Specialist. Washingto-i, D. C,: U. S. Government Printing Office, 1965. 

Wetzel, Guy F. Automotive Diagnosis & Tune-up, Bloomington, Illinois: 
McKnight & McKnight. 
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General Shop Practice References 

Ludwig, Oswald A. Metal Work.» Technology and Practice, rev.ed. 
ton, Illinois: McKnight 6e McKnight Publishing Company, 1962. 

Blooming-

Smith, Robert B. Bench Metal Work. Bloomington, Illinois: McKnight & 
McKnight Publishing Company, 1961. 
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AUTOMOTIVE MECE^NICS 

JOB AMLYSIS OF THE TRADE 

Automotive mechanics is a service trade, and the services rendered include 

both the diagnosis of automotive malfunctions and the repair, overhaul, or re­

placement of components. These components may be major units such ar engines and 

transmissions, or they may be minor ones such as electrical solenoids and mechani­

cal linkages. Furthermore, adequate service may range from engine replacement to 

linkage adjustment. Almost all services involve inspection. 

The following job analysis of the automotive mechanics trade may appear 

repetitious because the terms "inspect", diagnose", "repair", or "replace" occur 

frequently. The use of these terms may seem to convey the idea that the trade is 

one of limited scope; this is not the case. Each of the jobs listed is distinc­

tive because its makeup consists of numerous operations, some of which are found 

in no other trade, and all of which are sequenced exactly like no other job. In 

addition, the ability to know what to look for and when to do things contributes 

to the uniqueness of each job. For these reasons, automotive mechanics is a com­

plex, multiskilled, knowledgeable trade. It cannot be successfully pursued by 

those whose only assets are procedural abilities. 
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TRAJDE ANALYSIS 

AUTOMOTIVE MECHANICS 

I. BASIC SHOP PROCESSES 

1. Layout patterns with straight edges, scribes, center punches, combina­
tion sets, rules, etc, 

2. Make non-precision, semi-precision, and precision measurements 

3. Cut stock with acetylene torch 

4. Cut stock and parts with saws, snips, chisels, files, etc. 

5. Hold materials with vises, pliers, wrenches, clamps, etc. 

6. Join similar metals with acetylene torch 

7. Join similar metals with electric welder 

8. Join dissimilar metals with brass 

9. Fasten materials with bolts, nuts, screws, rivets, etc. 

10. Drill stock with hand drill, drill bits, drill press, etc. 

11. Thread stock with tape and dies 

II, ENGINE 

A. Head assembly 

1. Replace head gaskets 

2. Grind valves and seats 

3. Repair valve train (except camshaft) 

4. Diagnose valve train and head malfunctions 

B* Block assembly 

1. Fit and install pistons, pins, and rings 

2» Inspect the crankshaft and connecting rod assembly 

3. Replace timing chains and gears 

4. Replace camshaft and/or camshaft bushings 
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5. Replace engine and/or transmission supports 

6. Service the engine breathing system 

7. Diagnose malfunctions in the block assembly for each cf the above 

[II. ELECTRICAL SYSTEM 

A. Cranking system 

1. Service the battery 

2. Repair cables, wiring, switches, relays, and solenoids 

3. Repair the cranking motor and/or solenoid 

4. Arilyze malfunctions in the cranking system 

B. Charging system 

1, Service the generator 

2, Repair wiring 

3, File points within the regulator and make necessary adjustments 

4, Analyze malfvinctions in the charging system 

C. Ignition system 

1. Inspect and repair the switch, resistor, wiring, coil, points and 
condenser of the primary circuit 

2. Inspect secondary circuit leads, distributor, cap and/or rotor 

3. Clean and test spark plugs 

4. Test ignition timing and advance units on a test stand 

5. Set the tiTaing of the ignition to the engine 

6. Determine the reasons for weak or no spark at the plug, 

D. Accessories 

1, Clean and adjust horns and switches 

2, Inspect and tefvt windshield-wiper motors, blades, and arms 

3. Test and repair turn-signal units 

4. Diagnose and repair lighting circuits 

5. Test and rewire dash units 
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IV. FUEL SYSTEMS 

A, Tank and lines 

1. Inspect, servico, or replace gas tank, cap, and sending unit 

2. Repair or replace fuel lines and hoses 

B. Pumps and filters 

1. Test and repair fuel pump vacuum 

2. Clean or replace filter units 

3. Measure fuel flow and pressure 

C«, Carburetors 

1, Test and clean choke unit (automatic and manual) 

2, Inspect, service, or replace carburetor air cleaner 

3, Clean and/or adjust the carburetor 

D. Exhaust 

1, Service heat-control valve on exhaust manifold 

2. Replace exhaust manifold header pipe, muffler, tail pipe, and brackets 

V. COOLING SYSTEM 

A. Water-cooled engines 

1. Test thermostat 

2. Adjust fan belt 

3. Chemically clean and flush cooling system 

4. Replace expansion plugs 

5. Inspect water hoses 

6. Test antifreeze 

7. Test her.t-gage sending unit 

8. Replace water-distribution tubes 

9. Inspect and replace variable-speed fan 

10. Replace water pump 
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11. Remove and install radiator 

12. Solder minor leaks in radiator 

B. Air-cooled engines 

1. Adjust fan or blower belt 

2. Test heat-gage sending unit 

3. Clean oil and dirt accumulations on engine 

VI. POWER TRAIN 

A. Manual clutch 

1. Replace and or adj^j-'.t mechanical-type clutch linkage 

2. Repair hydraulic-type clutch bearing 

3 . Replace clutch assembly and p i lo t bearing 

4 . Replace flywheel 

B. Conventional transmission 

1, Adjust external sh i f t linkage 

2, Replace gaskets and seals ( in-car repairs) 

3 , Lubricate and/or replace speedometer cable, drive gear and housing 

4 , Rebuild manual transmission (major repai rs ) 

C. Automatic transmission 

1. Adjust linkage from steering column to transmission 

2. Adjust linkage from engine to transmission 

3. Replace external seals, gaskets, and lines 

4. Make external adjustment of bands 

^. Overdrives 

1. Analyze and repair electrical control circuit and components 

2. Rebuild overdrive unit 

--' I D. Propeller shaft 

1, Replace universal joint 
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2. Balance drive shaft (in-car) 

3, Test and replace out-of-round shaft 

F. Differential and housing 

1, Replace pinion seal 

2, Replace rear-axle shaft, bearing and/or seal 

3, Rebuild differential 

VII. SUSPENSION SYSTEM 

A. Component service 

1. Lubricate the front and rear suspension 

2. Replace shock absorbers and/or mounting 

3. Replace stabilizer bars and/or mounting 

4. Replace springs and/or mountings 

5. Replace control arms and/or bushings 

6. Replace ball joints 

B. Alignment service 

1. Check frame and axle alignment 

2. Adjust caster 

3. Adjust camber 

4. Adjust toe-in 

VIII. STEERING SYSTEM 

A. Manual 

1. Adjust worm and sector 

2. Rebuild manual steering box 

3. Replace pivot points on steering linkage 

4. Lubricate the steering box and linkage 
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B. Power-assist 

* ! 

» 

1. Rebuild power-steering box 

2. Replace hoses 

3. Rebuild power cylinder 

4* Rebuild pinnp 

5. Replace pivot points on linkage 

6. Lubricate the power steeriiig 

IX. BRAKING SY&TEM 

t 

A. Î nd brake 

1. Adjust and/or replace linkage 

2« Adjust and/or replace exter&al band 

B. Foot brake 

1. Replace brake-shoe lining and/or shoes 

2. Repair wheel cylinder 

3. Re-£lare or replace line and/or hose 

4. Repair master cylinder 

5. Replace grease seal (front) 

6. Adjust wheel bearing (front) 

7. Replace stop-light switch 

8. Rebuild vacuum-assist unit 

9. Replace pucks (disc-type brake) 

10. Repair disc brake 

11. Bleed and adjust brakes 

12. Diagnose improper brake operation or leakage* 
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X. HEATING & AIR CONDITIONING 

A. Heating 

1. Check coolant temperature 

2. Inspect and replace defroster hose 

3. Remove/replace heater core 

4. Service heater controls 

5. Install hot-water heater 

6. Analyze heating system malfunction 

B. Air Conditioning 

1, Repair and/or replace compressor 

2, Replace condenser 

3, Replace evaporator 

4, Replace dehydrator 

5, Replace expansion valve 

6, Replace freon control valve and/or diaphragm 

7, Service control cables and switches 

8, Replace fan motor 

9, Diagnose air conditioning malfunction 

i i 
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ROTATION PLAN 

The rotation plan presented on the following pages is premised on the 

assumption that first year students will be scheduled in separate classes from 

second year students. The instructor will then teach the fundamentals of auto­

motive mechanics to the first year students as a group, both in class and in 

shop. Students successfully completing the first year may be enrolled in 

second year. 

The class is broken into two or more subgroups, depending on the enroll­

ment and nature of the trade. At any given time, each subgroup is engaged in a 

different block of the trade; the instruction is unique for that block; the jobs 

are a part of that specific block. During rotation, all subgroups are routed 

through all blocks and perform all jobs before their training is completed. 

This teaching technique makes use of instructional sheets such as job sheets, 

information sheets, operation sheets, and assignment sheets. Records of 

progress and proficiency are kept for each student. 

The following page is an example of the rotation plan as it may apply to 

the teaching of automotive mechanics. Strict adherence to the plan will likely 

be difficult, and rigid compliance with it is not recommended. The hours 

assigned to each automotive system indicate the relative emphasis given to each 

by the curriculum committee. Preplanning is encouraged for the entire training 

period. On the other hand, preplanning for the entire training period, with 

due consideration of student loads; of space, equipment, anu supplies capabil­

ities; of unscheduled interruptions; ?nd of the content of the trade program, 

will result in an improved and more effective learning environment. Such plan­

ning assists the teacher in being aware of the proficiency and progress of each 

student. It also promotes teacher direction of individual activities. 
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PROGRESS CHART 

Progress in trade training is based on proficiency in knowledges and skills, 

not on hours or days of exposure in class or shop. For this reason, a progress 

chart is found on the following page. When the student begins a given task, the 

instructor places a diagonal in the block corresponding to the task and the stu­

dent's name. For example: When the student evidences proviciency in a 

given task, the instructor places a second diagonal in the block corresponding 

to the task and the student's name. For example: The student is then 

directed into the next task. 

While the chart shown lists only manipulative tasks, the instructor will 

find it advantageous to prepare similar charts for reading assignments, tests, 

and other shop activities. 
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BASIC APPLIED MATHEMATICS 

I. INTRODUCTION 

1, The study of applied mathematics 

2. Application of applied mathematics 
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îlHMETIC 

Whole numbers 

1. Addition 

2. Subtraction 

3« Multiplication 

4. Division 

B. Common fractions 

1. Interpreting common fractions 

2. Defining parts of fractions 

3. Reducing common fractions 

4. Operations involoving common fractions 

a. Addition 

b. Subtraction 

c. Multiplication 

d. Division 

5. Practical problems involving common fractions 

C. Improper fractions 

1. Interpreting imporper fractions 

2. Reducing improper fractions 

3. Operations involving improper fractions 

a. Addition 

b. Subtraction 

c. Multiplication 
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d. Division 

4. Practical problems involving improper fractions 

D. Decimal fractions 

1. Interpreting decimal fractions 

2, Expressing decimal values 

a, Reading 

b. Writing 

3. Conversion of d-acimal fractions 

a. Fractions to decimals 

b. Decimals to fractions 

4. Operations involvitig deciteal fractions 

a. Addition 

b. Subtraction 

c. Multiplication 

d. Divisions 

5, Table of decimal equivalents 

6, Practical problems involving decimal fractions 

E. Measurement 

1, Standard basic units of measurement 

2, Types of measurement 

a. Direct 

b. Indirect 

c• Linear 

d. Angular 

e. Circular 

f. Volume 

g. Metric 

:5= 
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3. Measuring instruments 

a. Scales 

b. Micrometers (inside and outside) 

. c. Gages 

4. Practical problems involving the different types of measurements 

F, Percentage and averages 

1, Form for expressing percent 

2, Finding any percent of a number 

3, Changing percent to decimals and fractions 

4, Application of percentage 

a. Interest 

b. Discounts 

c. Payrolls and taxes 

d. Efficiency 

e. Anti-freeze solutions 

G. Graphs 

1, Types of graphs 

a. Bar 

b. Sine 

c. Circular 

d. Picto-graphs 

2, Use of graphs 

3« Development of graphs 

4, Practical problems involving interpretation and the plotting of 
different types of graphs 

III. FUNDAMENTALS OF APPLIED MATHEMATICS 

A. Symbols 

1, Concept of symbols 
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2. Application of symbols in 

a. Addition 

b. Subtraction 

c. Multiplication 

d. Division 

B. Equations 

^ ' ' 1, Concepts of equations 

2. Defining equations 

3, Parts of an equation 

4e Positive and negative quantities 

5. Solving equations 

a. Addition 

bo Subtraction 

c. Multiplication 
-T 

! 

» M d. Division 
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6, Mixed equations 

7. Use of equations in solving practical problems 

C. Ratio and proportion 

1. Concepts of proportion 

2. Application of direct proportion 

3. Application of direct inclined proportion 

4. Practical problems involving ratio and proportion 

D. Exponents and radicals 

IB Concepts of exponents and radicals 

2. Use of exponents with numerical values 

3. Use of. exporisnts with letters 

4. Muitipiication and division of Ilka factors with exponents 
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5. Square root of whole numbers 

6. Square root of fractions and algebraic numbers 

7. Use of tables to obtain the power or square root of a number 

8. Practical problems involving the use of exponents and radicals 

E, Formulas 

1. Concepts and use of formulas 

2« Application of formulas to 

a. Squares 

b. Rectangles 

c. Regular solids 

d. Circles 

e. Parts of circles 

f. Handbook data 

3, Special formulas 

4. Practical problems involving formulas 

IV. APPLIED GEOMETRY 

A, Introduction 

1. Relationships and measurement of comnon shapes and solids 

2. Solids and solid geometry 

3. Planes and plane geometry 

B» Lines 

1. Types 

a. Straight 

b. Curved 

c. Parallel 

d. RoriEontal 

e. Vertical 

f. Perpendicular 
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2, Construction 

a. Perpendicular 

b . Para l le l s 

c . Dividing 

3 , Linear measurements 

C, Angles 

1. Types 

a. Right 

b. Acute 

c. Obtuse 

d. Complementary 

e. Supplementary 

2. Sum of angles 

3. Pythagorean theorem 

4. Similarity 

5; Construction 

6. Area and perimeter calculations 

E. Quadrilaterals 

1. Tyjpes 

a. Rectangle 

b. Square 

c. Parallelogram 

d. Trapezoid 

2. Construction 

3. Area and perimeter calculations 

F, Regular polygons 

1. Types 

a. Pentagon 
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b. Hexagon 

c. Octagon 

2. Construction 

3. Area and perimeter calculations 

G. Circles 

1, Part of circle 

a. Radius 

b. Diameter 

c. Arcs 

d. Chords 

e. Tangent 

f. Central angle 

g. Sector 

h. Segment 

2. Circumference and area calculations 

H. Solids 

1. Basic concepts relating to common solids 

a. Rectangular solids and cubes 

b. Prisms 

c. Cylinders 

d. Cones 

e. Spheres 

f. Pyramids 

2, Lateral-area calculations 

V. APPLIED TRIGONOMETRY AND LOGARITHMS 

A. Trigonometry 

1» Description of functions 
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2. Sine, cosine, tangent 

3. Co-functions 

4. Use of table 

5. Interpolation 

6. Applied problems 

a. Angle and side given 

b. Angle and hypotenuse 

c. Isosceles triangles 

f. Equilateral triangles 

g. Dividing circumference of a circle 

7. Oblique triangles 

a. Laws of sines 

b. Laws of cosines 

8. Functions of any angle 

B, Logarithms 

1. General description 

2, Use of tables 

a. Multiplication 

b. Division 

c. Powers and roots 

C» Applied problems 

1, Installation diagrams 

2, Front end adjustment 

3, Cam problems 

4, Crankshaft problems 

5, Timing 

6, Power cycle 

7, Headlights adjustment 

8, Gears and pulleys 

9, Tapers of pins and shafts 
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AUTOMOTIVE MECHANICS 

APPLIED SCIENCE 

Objectives 

1. To develop an interest in science and its role in the metal trades 

2. To learn basic scientific facts and principles as they appiy ^.o Uie 
automotive mechanics area 

3. To solve problems encountered in automotive mechanics practices, as they 
are related, to scientific facts and principles 

UNIT I. SCIENCE, MATTER, AND MEASUREMENTS 

A. Basic principles 

1, Science and the scientific method 

2, Matter 

a. Properties of solids 

b. Properties of liquids 

c. Properties of gases 

B. Measurements 

1. English 

2. Metric 

3. Linear 

4. Area 

5. Volume 

UNIT II. USE OF PRECISION INSTRUMENTS 

A» Combination square 

B. Calipers 

lo Inside 

2. Outside 

3. Hermaphrodite 
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C. Micrometers 

1. Inside 

2. Outside 

3. Depth 

D, Verniers 

UNIT III. SIMPLE MACHINES 

A. Levers 

B. Inclined plane and wedge 

C. Wheel and anle 

D. Screw threads 

£. Speed and force as related to gear trains 

UNIT IV, FRICTION 

M 

^ • 

B i t * . 1 

•w 

A. Causes of friction 

B. Types of friction 

1. Starting 

2. Sliding 

3. Rolling 

C. Principles of reducing friction 

1. Types of bearings 

a. Roller 

b. Ball 

" I 

% 

Ce Needle 

UNIT V. PRINCIPLES OF LUBRICATION 

A. Purpose of lubricants 

B. Types of lubricants 

1, Oils 

2. Greases 
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3. Graphite compound 

4* Other 

C. Properties of lubricants 

1, Viscosity 

2. Resistance to oxidation 

D. Lubrication systems 

1, Types 

a. Splash 

b. Pressure feed 

c. Gravity feed 

d. Combination of pressure and splash 

UNIT VI. TRANSFER OF HEAT 

A. Expansion 

1, Expansion of solids 

2. Coefficient of expansion 

B* Conduction 

C, Physical changes 

0, Chemical changes 

UNIT VII. PROPERTIES OF ABRASIVE 

A. Natural 

B. Aritficiai 

C. Jfenufactured 

Do Bonding 

E. Grading 
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classes. It was prepared by a teacher educator in consultation 
with subject matter specialists, teacher educators, supervisors, and 

teachers. The material covers (1) reasons for simplifying farm work 
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production, and (5) investment in labor-saving equipment. The 
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competency and students who have average ability, agricultural 
interest, and occupational goals in production agriculture. Concepts 
are illustrated with graphs, tables, and photographs. Copies are 
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Why Are We Interested in Simplifying Farm Work? 

What Is the Work Simplification Procedure? 

Illustrations of Farm Work Simplification. 

Reduc. _, juao:, ^ in Silage Feeding and Egg Production. 

When Does It Pay to Livesl in " ibor-S'iving Equipiiient? 

In the preceding unit, we discussed the 
problem of balancing the labor supply and the 
farm business. Farm labor, an important l e -
source in any business, is a costly agent of 
production. We must use it effectively in 
carrying out farm operations. 

Considerable emphasis has been placed 
on getting jobs done with less effort, increasing 

th(; productivity of workers, and reducing the 
labor cost per unit of product. This procedure 
is re fe r red to as work simplification. We 
shall discuss its advantages, the procedure to 
follow, its application to farm jobs, and a 
method of determining whether the purchase 
of labor-saving equipment is economical. 

1. WHY ARE WE INTERESTED IN SIMPLIFYING FARM WORK? 

00 
IN 
CO 

o 
o 

Most of us are interested in taking ad­
vantage of ways of reducing labor or making 
work easier to do. The final resul ts of ef­
fective work simplification may show up as 
lower costs, greater labor accomplishments, 
or higher earnings. Any or all of these are 
worthwhile goals. 

A means of reducing costs 

Costs in farming have increased ever 
since the depression of the 1930's. The in­
crease was very great during and following 
World War II. Labor is an important cost 
item because the value of the operator's labor, 
unpaid family labor, and hired labor rpiist all 
be in'iluded. 

Farm costs have increased. Total costs 
have increased greatly since 1940. These 
costs, including cash operating expenses, new 
machinery purchases, unpaid labor, and in­
terest on investment, amountt.c' to about $27 
an acre on northern Illinois farms in 1940. 
Hog farms of about 220 acres in northern Illi­
nois had total costs of $64 per acre in 1951 and 
$85 per acre in 1960. These figures indicate 
that total costs per acre were about 3 times 
as high in 1960 as in 1940. 

P r i c e s paid for fa rm-cos t i tems also 
show large inc reases since 1940 (Fig. 3). 

Wage r a t e s were 4. 9 times as high in 1960 
as in 1940. Farm machinery was 2. 5 times 
as high, farm supplies were 1.8 t imes as 
high, and fertilizer 1.5 times as high in 1960 
as compared with 1940. With costs increasing 
over a period of t ime, it is very important 
that we keep them at reasonable levels without 
decreasing production. 

Labor is a major farm cost. In all the 
common systems of farming in Illinois, labor 
is one of the three major cost i tems. The 
data in Table 1 indicate its importance for 
four systems in northern Illinois. 

Labor makes up about 17 to 22 percent of 
the total farm costs in most of the common 
systems of farming. It is exceeded in im­
portance by only the interest charge on the 
investment and by machinery and equipment 
costs. Work simplification deals with an im­
portant phase of the cost side of the farm 
bus iness . 

Labor accomplishment varies. The higher 
your labor costs in relation to production, the 
more important it is for you to use methods 
that will reduce these costs. The variations 
in labor accomplishments from farm to farm 
are so great that they a re almost amazing. 

VAS 2036 
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Table 1. Costs Other Than Feed on 180-259 Acre Northern Illinois Account Keeping 
Farms, 1960 

Systems of Farming 

No. of farms 
Av. size (acres) 
Soil rating 

Costs: 
Machinery & equip. 
Labor 
Soil fertility 
Buildings & fences 
Taxes 
Interest charges 
Seed & crop 
Livestock & misc. 

Total 

Grain 

Cost 

$4332 
3007 
1241 
1059 
1441 
5416 
725 
318 

$17539 

99 
226 

86 

Percent 
of total 

25 
17 
7 
6 
8 

31 
4 
2 

100 

He 

Cost 

$5010 
3630 
1066 
1605 
1384 
5658 

675 
814 

$19842 

•g 

65 
219 

82 

Percent 
of total 

26 
18 

r-

0 
8 
7 

29 
3 
4 

100 

Beef 

Cost 

$5324 
3640 
1244 
2025 
1449 
6307 

760 
623 

$21372 

65 
221 

74 

Percent 
of total 

25 
17 
6 
9 
7 

29 
4 
3 

100 

Dairy 

32 
213 

66 

Percent 
Cost of total 

$5376 27 
4222 22 

759 4 
2002 10 
1268 7 
4^af\ 23 

6^. 3 
832 i 

$19650 100 
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FROM: (person) ,). y/, MatiJ)£î  m. M^^^^y)^s^lm^^^Liml^^^xi&^nlc& 
(Address) 434 Mumford Hall, Urbana, Illinois 61801 

September 7, 1967 

i lTT t i rn i iM TTtnii »ntvt^eniarMWrtM»»»»*wpgJ— •«triffi*Me»*v^<aM 

• ffi<« ̂ WMbKV'M aoi!w^i»w«ii^»a»>*»fcig]j>#imwiM«.*M—^w*»»i»«J>w»«iiCHi^' '» 11 miymino 

(Author, Title, Publisher, Date) Simplifying Farm Work, VAS 2036, 

Urbands Illinois: Vocational Agriculture Service; Unh^ersity 
•K«»jjj»wwMiM«^>w*BJ<»«g»r»att<wr»iiaiow«Mwyj\a«^<F7W4iw« r i 1.̂ 1̂ 1 wiwrtjM nil iz-naMewfa^wpwaiiawiT Ka»w«nt«oJii«i**vrxi. 

Of I l l inois. 16 p., 1963. 

i 

* ' - !J««-^ 

1 
m 

« » > 

Supplementary Information on l!iStructional Material 
I i^rfi i i ia H>» fHBi«Bi«i •< tm i ̂ .p P» 

Provide information below which is not included in the publication, Mark K/A In 
each blank for which information is not available or not applicable, Mark P 
when information is included in the publication. See rfs^^^^^ side for further 
instructions. 

(1) Source of Available Copies: 
Agency Vocational Agricul Agency^ 
Address 

ture Service 

MLM^mAJ^l^J^f^i^'UJ^h^mi^^. !»•! •BiwHiwi. i i j w i r i B i n im w T i T > T r » i ^ i K T w m i 

OrKjMMW'J ĵwaii'J. 
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Fig, 2 Jndex of labor occon^lishment on 45 Illinois farms on which hogs were produced in <»nflnement, 1959-60. 

but they show up every yea r . The data in 
Fig. 2 give an indication of the amount of 
variat ion in labor costs on a sample of 45 
hog farms on which the hogs were produced 
in confinement. The indexes of labor accom­
plished were based on labor s tandards for 
pas ture production. 

The figures show that these farmers as a 
group did not use labor more efficiently than 
the standards for pasture production; thus 
most of those farmers should be able to im­
prove their labor efficiency. An index of 100 
indicates the same accomplishment as indica­
ted by the pasture production standards. Notice 
th- . there was a great deal of difference be­
tween the top group and the bottom group. The 
top groi^) accomplished over twice as much as 
the bottom group, as shown by an index of 139 
as compared with an index of 65. 

In any study of farm records, great dif­
ferences show up. Many farms using labor 
inefficiently could surely simplify their jobs 
and work methods to either reduce labor costs 
or to produce more with the same labor. 

Good hired farri workers are scarce. The 
importajice of high labor accomplishment is 

further emphasized when a farmer tries to hire 
a worker. High wages paid by industry, short­
e r work days, and modern conveniences have 
drawn large numbers of farm workers away 
from farms. 

Good farm workers must possess many 
skills. They must be good mechanics in ord^r 
to opera te and adjust farm machinery and 
equipment; they must be able to feed, manage, 
and care for livestock on livestock farms: they 
must understand crop production; and they 
must be able to do a host of other miscellaneous 
jobs. Hien they must be willing to work long 
hours when it is necessary. 

Farm workers who possess the necessary 
skills and are willing to work for farm wages 
are becoming harder and harder to find. Most 
workers prefer industry and the citj^ in spite 
of certain benefits of living in the country. 
The trend in sources of farm workers is in­
dicated in Table 2. 

During the 1949-1961 period total farm 
emplo3'ment in the United States decreased 
30 percent . The number of hired workers 
declined 16 percent while the nimiber of op­
erators and family workers declined 34 per-

VAS 2036 
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Table 2. 
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F;;r2n Employment: Average Number ol 
Persons Employed m the United -Slaies for 
S(.>'!ectcd Yoars, '94t'-1363 1/ 

Year 

1949 
1951 
1953 
1955 
1957 
1959 
1961 

Decrease from 
1949 to 1961 

Percent decrease 

Total 
employment 

9,964 
8.54G 
cl.864 
8,364 
7,577 
7,384 
6,990 

2,974 

30 

Opox-ators 
'Xn6 famUy 
y/orkc I's 

sj pc-rsojis) 

7,7.J 2 
'i,i\'d 
•6,11% 
6.54? 
5.682 
5,459 
5,104 

2,608 

34 

Hired 
workers 

2.252 
2.230 
L̂ .OSO 
2 ,0 )7 
1,895 
1,925 
1,886 

364 

16 

1/ From the Farm Cost Situation, November 1962, 
U.S.D.A. 

cent. If farmers are going \JO maintain pro­
duction with a smaller labor force and higher 
wages for hired workers, work simplification 
will continue to be important to them. 

A means of increasing production and earnmgs 
per worker 

The value of v/ork simplification as a 
means of increasing the productivity of farm 
workers has been mentioned several t imes. 
Let us consider this in more detail. 

Lai^e variations in production per worker. 
We have examined and compared farm labor 
costs and showed that there were great varia­
tions in these costs from farm to farm. These 
costs, however, do not necessarily reflect iho. 
amount of production or the labor accomplish­
ments per worker. 

The variations in labor accomplishment 
are probably as grea t as the variat ions in 

S.rvtiliylft.j Fcirn Wotk 

costs. Labor accomplishment is illustrated 
in Table 3 with figures taken from "Planning 
Your Farm Business. " The standards showi 
wei'e based primarily on results obtained from 
groups of farms keeping detailed labor records. 

Notice that even within the same enter­
prise size group, the number of hours per unit 
was doubled in comparing low mechanisation 
and poor work methods with high mechaniza­
tion and efficient work methods. Only about 
one-third as much labor per unit is needed 
on the average for tlie larger enterprises with 
high mechanization and efficient work methods 
as compared with smaller enterprises carried 
on with poor work methods and low mechani­
zation. These figures were based on averages 
of groups of farms. Individual farm situations 
would show still more variation. Truly there 
are large variations in work accomplishment 
per worker. Simplifying farm work, can help 
farmers make more efficient use of their time. 

Greater production per worker usually 
means higher earnings. The wage a farmer 
can afford to pay depends on the work accom­
plished by the employee. Simplifying work 
makes greater accomplishment possible and 
a farmer can pay a higher wage without de­
creasing his earnings. He can then better 
compete v/ith industry in keeping hired work­
e r s . Another important consideration is that 
the hired worker receives higher wages and 
improves his economic position. 

Most of the labor in farming is furnished 
by farm operators and members of their fam­
ilies. These persons are unpaid workers in 
the sense that they do not receive a check 
every month. At the end of the year the earn­
ings remaining after paying ail other costs 

Table 3. Annual Direct Labor Requirements for Crop and Livestock Enterprises 

Enterpr ise 

Dairy herd: 
1-10 cows 
10-24 cows 
25 cows or more 

Hogs: 
1-14 l i t t e r s 
15-29 l i t te rs 
30 l i t te rs or more 

Unit 

1 cow 
1 cow 
1 cow 

1 l i t ter 
1 l i t ter 
1 l i t ter 

Average 

140 
110 
100 

35 
25 
20 

Annual hours of labor per 
High mechaniza­
tion, efficient 
work methods 

110 
80 
70 

25 
18 
15 

unit 
Low mechaniza­
tion, poor work 
methods 

200 
160 
140 

50 
35 
27 

VAS 2036 
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Simplifying Farm Work (5) 

of production a re considered to be earnings 
of unpaid labor. The production per worker 
is an important item affecting the earnings 
that will remain for the unpaid workers. 

Besides having higher earnings, workers 
may have more leisure time if they are able 
to maintain their earnings with less physical 
effort or by working fewer hours. 

2. WHAT IS THE WORK SIMPLIFICATION PROCEDURE? 

The primary objective of work simplifica­
tion is to accomplish more with less effort 
during a given period of time. Farmers often 
overlook some simple things they can do to 
reduce labor needs on the farm. Using a little 
time to plan will frequently save time. Ma­
chines often substitute Tor labor but sometimes 
the investment in machinery is too large for 
the size of business. You may be able to r e ­
duce considerably the amount of labor needed 
by replanning the work operations without 
much additional investment in equipment. 

A standard procedure for simplifying 
farm work has been worked out. K is appli­
cable to many farm jobs varying from very 
simple tasks to complicated ones. 

Break the job down into par ts . Analyze 
the particular job to be studied. List every 
phase in detail, step by step, so you can get 
a picture of all the things you do in completing 
the job. 

Compare your methods and accomplish­
ments with o thers . Compare methods and 
results with those of your neighbors or friends. 

It often pays well to visit several farms to ob­
serve how others are doing the farm jobs you 
have to do. The average time requirements 
for various enterprises are available in such 
publications as Planning Your Farm Business. 

Question the details of your work methods. 
Be critical of your own methods. Can parts 
of the job be eliminated? Can certain opera­
tions be changed or combined to save time and 
effort? Can travel be reduced? Can better 
tools and equipment be used? Can someone 
else do the job to better advantage? These 
questions indicate the purpose of this step. 

Develop an improved method. Use the 
ideas you have gathered, along with the an­
alysis of your work methods, to develop an 
improved method of doing the job. The im­
proved plan should make more effective use 
of your labor. 

Use the improved method. Put tb.e new, 
improved plan into effect. Only then will 
you reap the benefits of lower costs, greater 
accomplishments, less exertion, and higher 
profits. 

3. ILLUSTRATIONS OF FARM WORK SIMPLIFICATION 

^ ^ ? 

'mi-

<-i»-

We will review an actual case to illustrate 
the procedure used in work simplification. 
You can follow this same general procedure 
for numerous jobs on your farm and reap the 
benefits of reduced labor and higher earnings. 
We will also give examples of some of the 
benefits that have resulted. The job illustrated 
is the one of getting water to hogs on pasture. 
The following material is adapted from a study 
made by Purdue University. 

Step 1. Break the job down into parts . 

A detailed outline of everything done from 
beginning to end of the job is illustrated in 

Table 4. in this particular study the distance 
traveled and the minutes required were r e ­
corded. 

VThat impresses you when you read through 
the list of operations performed? Several 
operations a re repeated a number of t imes . 
How many t imes did the farmer mount and 
dismount his t rac tor or open and close the 
gate? The job routine sounds rather ridiculous 
as you read it, but you may find something, 
just as ridiculous on your own farm. 

How do you compare with others who have 
the same jobs to do? Do the methods differ? 

* 
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Do you accomplish more or less than they in 
the same time? How does the quality of work 
compare? Make a habit of observing how other 
farmers do field and chore work, arrange 
buildings, and care for livestock. It may be 
easier to find workable ideas already in use 
than to develop youi own. 

Several other methods of watering the 
hogs could be suggested for the job break­
down shown in Table 4. Alternatives include 
the use of ^ormanent pipe l ines, field well 
with automatic engine shut-off, field well 
without automatic engine shut-off, water hauled 
in tank wagon, and water haijled by two rather 
than one 100-gallon fountain. 

Step 3 . Question the details of your work 
methods. 

Be critical of your operation performed. 
Ask yourself the following questions and r e ­
late them to the job breakdown (Table 4). 

Can the job be done in fewer steps, leaving 
out some of the details? Is this par t of the 
job absolutely necessary? Is it necessary to 
make two trips to and two trips from the field? 
Can it be arranged so the t rac tor do£S not 
have to be mounted and dismounted so many 
times ? If some of the t r ips could be el im­
inated, t rave l , moimting and dismounting, 
and opening and closing of gates would be 
greatly reduced. Pernaps other methods and 
devices could be used to eliminate some of 
these details of the operations. 

Can some of the details or parts of a job 
or jobs be combined? In our illustration there 
is little that can be done along this line. There 
may be opportunity for combining otLer jobs 
with watering the hogs. Can feed be taken to the 
hogs at the same time? Could the fountain be 
filled with a hose so the farmer could be doing 
something else while it is being filled? 

Can the chore routine be changed? Is the 
order in which things are done the most logi­
cal or can th-̂  procedure be reversed to save 
time and travel? For the single job we are 
considering and the equipment used, not much 
improvement can be accomplished. The order 
of doing the operations is pretty much dictated 
by the job itself. If more than one job were 
considered, it is entirely possible that the 
procedure could be changed. 

Are feeds, supplies, and equipment so 
located that foot t ravel as well ab machine 
travel is kept at a minimum? M this illustra­
tion the location of the water supply is a lim­
iting factor. Can water be made available 
from a field well, s t ream or pond? If so, 
labor requirements may be greatly reduced. 

Can buildings, lots, doors, or gates be 
rearranged for greater convenience? This 
is an extremely important consideration for 
livestock operations. Building rearrangement 
sometimes becomes a major expense. As 
agriculture has progressed, many farm build­
ings have become out-of-date. They need to 
be remodelled if they are to be used in the 
future. In our illustration, opening and closing 
gates uses up a considerable amoimt of time 
and effort. 

Is the equipment adequate and suitable for 
the job? Proper machines and equipment sub­
stitute for labor. Can more equipment be used 
on the hog watering job to reduce labor? Can 
another fountain be used to save time? How 
much would it cost? 

Can hand jobs be made less tiring? Some 
farm jobs such as harvesting fruits and veg-
eta^bles a re repetitive hand jobs. They may 
become very monotonous and tiring. Methods 
of doing hand jobs are important in determining 
how much time is required and how tiring the 
job becomes. There is little hand work in the. 
job of watering hogs in our illustration. 

Step 4. Work out an improved method of doing 
the job. 

After analyzing the job, comparing your 
methods and results with those of others, and 
questioning the details of your methods, you 
should be ready to work out an improved meth­
od for doing the job to save labor and cost. 
You may wish to test the method on paper 
f i r - t . 

The opera tor of the farm used in our 
i l lustrat ion decided to change to a method 
that requires very little purchase of additional 
equipment but reduces time and t ravel . He 
considers the permanent pipe lines and a field 
well impractical for his conditions. 

His decision is the very simple change of 
buying an additional water fountain. One 
fountain will be kept in the field and one at 
the water tank. This reduces the number of 
round tr ips to the field from two to one. He 
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Table 4. A Breakdown of the Job of Hauling Water to Hogs on Summer 
Pasture. Original Method — One 100-gallon Fountain Used. 

Feet Minutes 
traveled required 

1370 3.2 

(7) 

Order of 
operations 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 
15 

16 
17 
18 
19 
20 
21 

22 
23 

24 
25 

26 
27 

28 
29 
30 
31 
32 
33 
34 

35 

36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 

Operations performed 

Mount tractor 
Start t ractor 
Drive vo field 

Dismount 
Open gate 
Mount 
Drivt through 
Dismount 
Close gate 

Mount 
Drive to \ ̂ ater fountain 

Dismount 
Hitch to fountain 

Mount 
Drive to gate 

Dismount 
Open gate 
Mount 
Drive through 
Dismount 
Close gate 

Mount 
Drive to stock tank 

Dismount 
Fill water fountain 

Mount 
Drive to field 

Dismount 
Open gate 
Mount 
Drive through 
Dismount 
Close gate 
Mount 

Drive to fountain locati 

Dismount 
Unhitch 
Mount 
Drive to gate 

Dismount 
Open gate 
Mount 
Drive through 
Dismount 
Close gate 
Mount 

1.2 

100 0.6 

0.4 

100 0.8 

1.2 

1320 4.2 

3.1 

1320 4.2 

1.2 

100 0.8 

0.4 

100 0.6 

1.2 

47 Drive to farmstead 1320 3.2 

i f c : - TOTAL 5730 26.3 

" ^ j Summary: Requires 2 trips to field, 47 steps, 5730 feet of travel, and 26.3 
^ ' ^ minutes per 100 gallons of water. 
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will simply take a full fountain to the field The job breakdown for watering hogs for the 
and bring the empty one to the tank each time new plan is shown in Table 5. 
he waters the hogs. ^^^^ ^^^ pj^^ involves purchasing a second 

Ste^ 5. Put your plan into use. 100-gallon fo'intain and using an electric motor 
— and a piece of hose on the pump so he can be 

The advantages of a new or improved doing other chores while the water fountain is 
plan mean nothing until it is put into effect. being filled. 

Table 5. A Job Breakdown of an Improved Method of Hauling Waier to 
Hogs on Summer Pasture — Two 100 Gallon Fountains Used. 

Order of Feet Minutes 
Operations Operations performed traveled required 

1 Turn on electric pump 
2 Adjust hose to fill fountain 

while doing other chores 0.5 

3 Mount tractor 
4 Start tractor 
5 Drive to filled fountain 50 0.8 
o Dismount 
7 Hitch to fountain 0.4 

8 Mount 
9 Drive to field 1320 4.2 

10 Dismount 
11 Open gate 
12 Mount 
13 Drive through 
14 Dismount 
15 Close gate 1.2 

16 Mount 
17 Drive to fountain location 100 0.8 

18 Dismount 
19 Unhitch 0.4 

20 Mount 
21 Drive to empty fountain 10 0.4 

22 Dismount 
23 Hitch to empty fountain 0.4 

24 Mount 
25 Drive to gate 100 0.8 

26 Dismount 
27 Open gate 
28 Mount 
29 Drive through 
30 Dismount 
31 Close gate 1.2 

32 Mount 
33 Drive to stock tank 1320 3.2 

34 Dismount 
35 Unhitch 0.4 

VAS2036 
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Results of Applying Work Simplification 

We will show some of the savings in time, 
effort, and costs made possible by work sim­
plification. 

Improved method of watering hogs. Sum­
mar ie s and comparisons of the old and the 
new method of watering hogs a re shown in 
Table 6. 

Table 6. Comparison of the Original and the 
Improved Method of Watering Hogs 

No. of No. of Time Travel 
operations trips (min.) (ft.) 

Original method 
improved method 

Savings 

47 
35 

12 

2 
1 

26.3 
14.7 

11.6 

5730 
2900 

2830 

The savings shown are for one watering 
only. If it were necessary to water the hogs 
twice a day while on pas tu re for 140 days 
there would be a total saving of 54 hours of 
time and 150 miles of t rave l—al l as a result 
of the purchase of an inexpensive fountam and 
a chaQge in the method of filling the fountains. 

Alternative methods of watering hogs. 
Purdue University reported time, travel, and 
estimated costs for six methods of watering 
and inspecting 100 hogs on summer pasture 
80 rods from the farmstead. The data, ad­
justed for changes in price levels, are shown 
in Table 7. 

Table 7. Time, Travel, and Costs of Watering Hogs on Pasture 

Method of watering 

1. 
2. 

3 . 

4. 
5. 

6. 

Permanent pipe lines 
Field well, engine, 

automatic shut-off 
Field vv-eli, engine. 

no automatic shut-off 
Haul in tank wagon 
Haul in one 100-gallon 

fountain 
Haul in two 100-gallon 

fountains 

Seasonal requi 
Man Miles 

hours 

14.0 

15.1 

27.5 
.36.3 

94.4 

G5.3 

walking 

40.3 

40.3 

75.3 
2.6 

8.0 

8.0 

rem ent sJ140-da^s/ 
Miles Labor and . 
riding 

— 

— 
42.9 

225.8 

115.1 

equip, cost-

S67 

49 

61 
101 

210 

157 

1/ Costs recalculated at .$1.00 per hour for labor and 30 percent 
increase since 1949 in costs of machinery, equipment, and supplies 

From Table 7 we can see that the use of 
two fountains is cheaper than one when we 
consider labor cost. The table also shows 
that some other methods are still more econ­
omical when labor costs are considered. 

Work simplification in dairy production 

Work simplification has an important 
place in dairy production. Studies of labor 
used show a g rea t deal of variat ion, even 
among dairy herds grouped according to size. 
Records of 105 herds in Indiana showed the 
following resu l t s : 

Average number Hours of labor per cow 
of cows Average Range 

10 132 75-307 
16 115 65-3C..> 
23 96 48-235 

Even though the labor needed per cow was 
lower for the larger herds, the work method 
on individual farms was a much more impor­
tant factor than size of herd in determining 
unit labor needs. The range in the data give 
us that information. 

Some dairy farmers cut down substantially 
on the labor needed per cow by carefully study­
ing the ent i re job of feeding, milking, and 
handling the milk. You may be interested to 
know that the study previously reported was 
made before pipeline milking and bulk tanks 
came into general use . Studies showed even 
then that farmers were able to reduce labor 
requirements by changing the internal arrange­
ment of the barn to improve efficiency; using 
improved equipment, even a simple grain 
car t ; improving the work routine, such as 
using rapid milking practices; and improving 
the positioning of equipment and supplies, 
such as establishing a work center for milking 
separate from the one used for general dairy 
chores. 

Some f a r m e r s were able to ca re for, 
milk, and feed a cow with 75 hours of labor 
per year without pipelines and bulk tanks when 
now we still consider 100 hours per cow to be 
a reasonably good average! By careful planning 
and the use of better equipment, we should be 
able to reduce labor needs substantially from 
todaj'^'s averages on many dairy farms. 

After observing the variations in time and 
travel for accomplishing certain jobs, it is not 
surprising that many farmers complain about 
long hours and hard work. Farm jobs, even 
thou^ they are small, should be given thought 
in an effort to improve them and thereby save 
t ime, t ravel , and expense. The procedure 
outlined is applicable to jobs on all farms. 
Your farm is no exception. 

VAS 2036 
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4. REDUCING LABOR IN SILAGE FEEDING AND EGG PRODUCTION 
>ss»- I 

m^ 

You should have many opportunities to 
reduce labor spent in livestock feeding and 
e ^ production. Labor efficiency has not in­
creased as much in livestock operations as in 
crop production. Output per man hour in crop 
production was about 4 times as high in 1960 as 
in 1930 but only twice as high in livestock pro­
duction. 

Dairy cattle and poultry require a large 
amount of labor. This often amounts to 18 or 
20 percent of total feed, labor, and capital 
inputs for these enterprises . Labor in beef 
production i s usuallj^ less but silage feeding 
can consume a great deal of t ime. 

Labor in feeding silage 

In the past this job has required a great 
deal of labor. Several tons of silage may be 
fed pe r an imal ; th is means that the total 
weight of mate r ia l will be quite high for a 
medium or large herd of cattle. The method 
of handling the silage can be very important 
in determining the total hours required. 

According to methods of removal, silage 
is stored in two major types of silos, vertical 
silos and horizontal sHos. 

Vertical silos. Three methods of silage 
removal will be considered: hand forking, 
mechanical unloading from the bottom, and 
mechanical unloading from the surface. 

An Illinois study showed the t ime r e ­
quired for hand forking to be about 190 pounds 
per minute or 11 minutes per ton, plus any 
time required to climb up and down the silo 
and to unloosen frozen silage. Of course, no 
special equipment is needea with this method. 
If you have no alternative use for your labor, 
hand forking may be your most economical 
method. However, if your labor has value in 
another use, you may be able to justifj^ spend­
ing money for mechanical equipment. The 
mechanical equipment may also enable you 
to handle more animals and increase gross 
income. If the annual cost of the additional 
equipment is less than the increase in gross 
income, you will have a higher net income by 
adding the equipment. 

/ > ^ 

Fig. 3L Self-unloading wagon being filled with silage by a 
mechanical silo unloader and elevator. 

Fig. 3 shows a self-unloading wagon being 
filled with silage by the use of a mechanical 
silo unloader and elevator. Such equipment 
removes corn silage at the rate of 170 pounds 
per minute or about 12 minutes per ton. The 
rate of removal may be no greater than for 
hand forking but the operator is usually free 
to do something else during part of the time 
that the machinery is running. Also, con­
siderable back-breaking work is saved. Ecplp-
ment costs, including fixed costs, spread out 
over 300 tons of silage, plus operating costs 
are usually about $1.25 per ton by this method. 

Fig. 4 shows a mechanical surface im-
loader. This equipment unloads silage at the 
ra te of about 200 pomids per minute and r e ­
quires an attendant for only a few minutes 
per day. Here again, the operator is usually 
free to do something else during par t of the 
time that the machinery is rmming. The costs 
may be somewhat less than for the equipment 
shown in Fig. 3 . 

Sometimes augers or other mechanical 
devices ca r ry the silage to the feed bunks. 
Even when such equipment is not used, care­
ful planning in arranging feed bunks can reduce 
t ime requ i red in feeding. Arranging feed 
bunks along the fence and using a self-unloading 
wagon can contribute to labor efficiency. &ich 
an arrangement is shown in Fig. 5. 
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F ig . 4. Mechanical surface unloader for unloading silage. 
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Fig. S Arrangement which enables self-unloading wagon 
to deliver feed into the fence bunks from outside the lot. 

Horizontal silos. Removing silage by hand 
forking from a horizontal silo requires a lot of 
hard work. A power scoop can be used to much 
advantage when you move silage to the feeding 
area. Spreading the cost of such equipment 
over 200 tons of silage, for example, can 
keep the removal cost low on the basis of a 
ton handled. Then, too. the equipment can 
be used for other farm jobs. 

You can save still more time and expense 
if you construct the silo in such a location 
that the animals can be self-fed directly from 
the silo. Fig. 6 shows a movable gate that 

(11) 
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Fig. is Movable gate with individual feeding partitions 
and a solid>panei base. 

can be used to allow the animals to eat with a 
minimum of waste. The time spent in building 
the gate is not very great and the time r e ­
quired for maintaining and moving it is very 
small. 

A suspended gate, such as shown, is_ 
usually built of 2" by 6" material; bolts are4"^" 
recommended for fastening. Poles or iroft, ŝ  
pipe with the equivalent strength of a 6-incl%^.i 
wooden pole should be satisfactory for sus^ -̂v-. 
pending the gate from the side walls of silos^-^ 
up to 30 feet wide. Steel cables, chains, of ' 
tripled strands of No. 9 wire can be used to 
attach the gate to the support pole. Gates 
are usually 5 or 6 feet high and are hung so 
the bottom just clears the silo floor. 

Labor in egg production 

The laying flock enterprise serves as 
another excellent example of possibilities in 
reducing labor: Some of the jobs that will be 
considered are: feeding and feed processing; 
watering; gathering, cleaning, and processing 
eggs: and cleaning the house. 

Feeding and feed processing. Each 100 
hens requires that about 5 tons of feed be 
distributed per year; this job often affords 
an opportunity to save labor. The labor needed 
will depend on the number of feedings aiKi 
different kinds of feed, storage of feed, ar ­
rangement of the feeders, and the use of me­
chanical equipment. 

Some poultrymeii feed as often as 5 times 
per day; others fill self-feeders only once a 
week. Some feed several kinds of feed; others 
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feed an all-mash ration handled in bulk. Scratch 
grain may be fed in addition but this does not 
require much time if the feed is conveniently 
stored and if done during a trip to the henhouse 
to gather eggs. Oyster shell and grit can be 
fed by using large capacity hoppers ^hat do 
not need to be filled often. 

Feed should be stored inside the henhouse, 
especially when hand-feedirg is practiced. 
The storage volume should be large enough 
that the feed does not have to be brought in 
too often. A bin with a volume of 90 cubic 
feet holds a 10-day supply for 1,000 hens. 
Overhead storage permits quick and easy 
filling of hoppers or the supply bin of a me­
chanical feeder (Fig. 7). 

3.m0' m^MMmm 

Fig. 7. Supply bin of a mechanical feeder being filled from 
an overhead bin. 

With hand-feeding, careful planning in 
arrangement of hoppers and in working out 
the feeding routine is important. Self-feeders 
reduce feeding time considerably even though 
checked daily. Self unloading wagons or car­
r i e r s on an overhead track may be used to 
carry feed to the hoppers. 

A mechanical feeder should be a paying 
proposition for a larger operation. Fig. 8 
shows that a mechanical feeder costs only a 
few dollars more than hand-feeding for 500 
hens but almost tivice as much as hand-feeding 
for J50 hens. (Labor was charged at $.90 
an hour and interest at 5 percent.) The cost 
of mechcinical feeding was the same as the 
cost of hand-feeding at a flock size of 650 
hens. With labor at $2.00 an hour, mechan­

ical feeding would cost the sam^e as hand-
feeding for a flock size of 350 hens. 

Watering. Each 100 hens requii'es 6 to 9 
gallons of water per day. An Illinois study 
showed that poultrymen who did this \ot» by 
hand worked 27 hours and walked an additional 
28 miles per year. 

Piping water to the henhouse and carrying 
it to the fountain reduced labor to about 8 hours 
per 100 hens. A few extra feet of pipe and 
automatic fountains reduced labor for ^vater-
ing to a little more than one-half hour per 
year. The use of shallow waterers can r e ­
duce the time required for cleaning watearing 
equipment. 

Equipment for automatic watering ig x^ery 
inexpensive. If you already have a watei' s y s ­
tem of adequate capacity, the added eciuip-
ment for automatic v/atering will be econom­
ical even if the flock is small and laboT is 
valued at only 25 cents an hour. 

Gathering, cleaning, and processing eggs. 
Studies show that it pays to gather eggs ttiree 
times a day in commercial flocks. Ho^e-ver, 
proper arrangement of the nests and planning 
the travel routes can keep the t ime required 
to a minimum. 

The use of clean nests means less t ime 
spent in cleaning eggs. Placing soiled eggs 
in a separate portion of the containeigaves 
time in sorting. If the eggs a r e cleaned by 
hand, you can save time by cleaning cmĵ  the 
soiled areas of the egg. 

Machines for washing eggs save consider­
able time and are considered economical for 

$50 

40 

30 

20 

10 _ 

ANNUAL COST OF FEEDING 
(per 100 hens) 

g Mechanical Feeding 
/ Self-feeding 

Hand-feeding 

500 750 1,000 1,500 

NUMBER OF HENS IN FLOCK 

Fig. 8> Annual cost of feeding hens* 
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flocks of 300 hens or more. Cleaning should 
be done carefully and according to the manu­
facturer 's recommendations. Hand-cleaned 
eggs must be packed one at a t ime because 
the cleaning and packing jobs are combined. 
Several machine-washed eggs may be packed 
at one time, speeding up the job of packing. 

Time can be saved in candling or grading 
N ĝgs by providing plenty of work space and 
keeping mater ia ls in a convenient location. 

Cleaning the henhouse. Modern methods 
of cleaning reduce the time spent on this job. 
With a deep litter system, the house may be 
cleaned only once a year if the dropping pits 
are cleaned two or three t imes . Cleaning 
may be done with the use of t ractor equip­
ment. Mecharxical cleaners are used in some 
hen houses to simplify the cleaning job. 

A recent development on a very few poultry 
fa rms is the use of lagoons to collect the 
manure, thus reducing the cleaning job to a 
minimum. Time will tell how satisfactory 
this method is over a period of yeai's. 

Other examples 

We have shown how labor can be reduced 
in hauling water to hogs, in dairying, in feed­

ing silage, and in producing eggs. You can 
undoubtedly think of other ways of reducing 
labor on your farm. 

The use of pipelines for transporting 
milk from the cows to a bulk tank is a good 
example. The use of a proper work routine is 
also important. We touched briefly on these 
items earlier in the unit. 

When individual hog houses a re used, 
the proper arrangement of the houses is im­
portant In confinement feeding, the arrang -
ment of the farrowing and feeding quarters 
and provisions for disposal of manure are all 
important. Mechanical feeding of concentrates 
to cattle and hogs saves much labor. 

A large increase in labor efficiency has 
already occurred in crop production. Mini­
mum tillage can reduce further the hours r e ­
quired in producing crops. 

Think of methods you can use to reduce the 
labor needed on your farm. Some methods 
may require little, if any, new investment m 
equipment. Plamiing, as explained in SeeP-
tions 2 and 3, is very important. "̂• 

5. WHEN DOES IT PAY TO INVEST IN LABOR-SAVING EQUIPMENT? m 

•a-v 
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We will discuss the items to consider in 
making the decision and then give an example 
of the use of a partial budget as an aid in doing 
so. 

Points to consider 

Some of the items that should be considered 
are: 1) fixed costs of the equipment, 2) op­
erating costs, 3) added returns, and 4) other 
uses for your labor and capital. 

Fixed costs. The annual fixed costs are 
those costs that remain the same, regardless 
of the amount of use you have for the equip­
ment. Fixed costs are sometimes referred 
to as "overhead" costs. Depreciation is usually 
considered to be a fixed cost, along with in­
terest, taxes, insurance, and sometimes shel­
ter, (Depreciation is not entirely a fixed cost 
if the machine is used so much each year that 
it w e a r s out more rapidly and needs to be 
replaced sooner as a result of its use.) 

The fixed cost per unit of use depends on 
the amount of use you have for the equipment 
and on its initial cost . You determine the 
fixed cost of handling a ton of feed by dividing 
the annual fixed costs by the tons of feed han­
dled during the year. 

For example, a silage unloader costs 
$1, 500 and is expected to last for 10 years . 
Interest amounts to 3 percent of the new cost 
(the same as 6 percent of the remaining cost 
in the equipment at the beginning of each year); 
and other fixed costs, such as taxes and in­
surance, amount to about 2 percent of the new 
cost. The total fixed cost per year then is 
15 percent: 10 percent for depreciation, 3 
percent for interest, and 2 percent for other 
i t ems . The total fixed costs of the silage 
unloader amount to $225 per year (15 percent 
of $1,500). 

If the silage unloader is used for 100 tons 
of silage per year, the fixed cost per ton will 
be $2,25; if used for 200 tons it will be $1.12. 

VAS2036 

- « 



'« /'- y-f-'^t, i-i ? ^ ' ^ _ :'f~;f;-^. 

« . (14) 
Simplifying Farm Y/ork 

r 
i ^ 

^ ^ 

ij 
3 ^^ 
^H ; ^ 

M 

S -^ v ^ 

8-' 1 1̂  

• I 
i 

^ i 

• * 1 

Operating costs . The annual operating 
costs \ j :y in proportion to the amount of use 
for the equipment; thus the operating cost 
per unit of use wiil be the same regardless of 
the amount of use. The operating costs per 
ton handled by the silage unioader will be 
the same, regardless of whether we handle 
100 tons, 200 tons, or some other amount. 

The fuel or electricity needed to operate 
a piece of equipment is an excellent example 
of an operating cost. We use the same amount 
per hour, no matter how many hours we op­
era te the equipment. The grea ter the use 
per year , the higher will be the amiual op­
erating cost. 

Repairs are usually tiiought of as an op­
erating cost because the greater the use, the 
higher will be the repairs . Sometimes rust­
ing calls for repairs even though the equip­
ment is not used; however, here we will think 
of repairs as being in proportion to the amount 
of use. 

Labor is sometimes thought of as an op­
erating cost in connection with equipment. 
However, you may be able to do other work 
while labor-saving quipment is in operation. 
You probably have less total work as a r e ­
sult of having the equipment and may want 
to consider the reduction in total labor rather 
than the amount or cost of labor needed to 
operate the er pment. We will do so in this 
example. 

We will a s sume that operating costs , 
including repairs and electricity, will amount 
to 20 cents per ton for the silage unioader, 
r ega rd l e s s of the amount of use per year . 

Added returns from the equipment. Some­
times new equipment will result in extra gross 
returns. An example is equipment that per ­
mi ts a dairy fa rmer to se?l Grade A milk. 
For a small herd of 20 cows producing 10,000 
pounds of milk per cow, 65 cents more per 
hundred for Grade A milk amounts to added 
returns of $1,300. In our first example about 
deciding on the purchase of a silage unioader, 
we will not figure any added returns from the 
use of the equipment. 

It is possible that some equipment could 
reduce gross returns. If the quantity or quality 
of the product would be lower with the use of 
the equipment, this would, of course, result 
in reduced re turns . We would need to con­
sider this item in our decision regarding pur­
chases even though the equipment would save 
VAS 2036 

much iabor. We will assume here that most 
equipment to reduce labor will not reduce the 
value of production. 

Other uses for your Isbcr and capital. 
Other uses for labor ami capital wiil deter­
mine the value you should place on them in 
making t'he decision tj> puvcbase equipment. 
Of course, you may want to place a value on 
time you could use 'icr leisure, even though 
you have no other use for your labor . In 
other words , you may feel that it i w^orth 
$1 an hour not to have to work! 

If no value is assigned to leisure time 
and you have no other use for your labor, you 
should figure its value at zero v/hen deciding 
whether the purchase of labor-saving equip­
ment is economical. On the other hand, if 
the saved labor will return $2 an hour in an­
other use, that figure is valid in figuring the 
value of labor saved by the machine. 

In our example we will first assume labor 
to he worth the same as the prevailing wage 
ra te for hired farm workers in Illinois, or 
about $1 an hour. We will assume that the 
silage unioader saves about 25 minutes of 
labor for each ton of silage removed; thus . 4 
hour of labor , or 40 cents worth, i s saved 
for every ton of silage haridled with that equip­
ment. If the equipment handles 100 tons per 
year, you save $40 worth of labor; if it han­
dles 200 tons , you save $80 worthy and so 
on. If we a s sume that the labor saved is 
worth $2 an hour, the silage unioader will 
save $80 for every 100 tons of silage handled. 

Other uses for your capital are also im­
portant. For ex3,mple, you can invest money 
ill fertilizer, in breeding stock, in buildings, 
or in off-farm investments. We figured interest 
at the rate of 6 percent of the average remiain-
ing cost at the beginning of each year, or 3 
percent of the new cost of the equipment. If 
you have another use for your money that wdll 
return more than 6 percent, you should allow 
a higjier percentage of the new cost as interest. 
The same is true if you have to pay moi'e than 
6 percent for borrowed money. 

Use of a partial budget 

A partial budget will help determine wheth­
e r it will pay you to make a change in a part of 
the farm business. Such a budget is helpful 
in deciding whether the puxchase of an item 
of labor saving equipment is economical. 
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We vvili work out a partial budget based 
on precediJig inforrviatioii a?iout the use of a 
silage iinloador. First, we will add tlie addi-
tJopal costs arid arx> reduced retiirns that wiii 
resul t from the purchase of the eqiiipmuni. 
Seeondj Yve will add any additional returns 
(increase in gross income) and reduced costs 
that will rosai t . Then we -Aii- subtiaei tlK-
first figure from ihe second lo dcitcin-int" 
whether there is an advaMu^ie in :̂>uying th-c-
equipment. We will asstaae thai il̂ 'O tons of 
silage will foe handled and tliat labor ib v.orth 
$i.00 per hour. The budget is shoAn us Table 
8. 

Table h- P-artisJ Bn'iofii to DAermim.- \Viit,lh>'i h. ?;. 

item 

1. Additional costs 
Fixed costs of tl\e siLigc uni.iai!-!. lo -..i i's. ',•• ^ 
Operating cost-:., 20 ct.T.t3 per tor. tjir.es -'"0 UA\h 

Total aiuiuai additional costs 

2. Reduced returns (assume; :ione in thi.s exairpic! 

3. Total annual additional -.Cits and leiii.ciji r^'-rr:.-: 

4 Additional returns (assume- none in t'lis fAan.pL) 

5. Reduced cosls 
Sa>ing of labor, 5C hours at $1.00 {.•̂ -r n-juv 

6. Total annual addiiiuna' re iuins and i e i iu t - j 
costs 

7. Net change in income with i-.ew >?rj^;r,!:^- !*? 'i 

.i r.ient 

V'.,''.C 

>^0 

According to the budget, it v. i:l not pay 
to buy the additional equipment because the 
added annual costs will be higher than the 
laisor saved, the difference amounting to $185 
per year. If we value labor at $2 an houi% the 
silage unloader would still cost $105 more 
per year ^265 - $160) than the value of labor 
saved. It would take about 370 tons of silage. 
with labor valued at $2 an hour, before the 
use of the unloader would be economical. 

With 370 tons of silage and labor v.'orth 
$2.00 an hour, the budget woula appear as 
follows: 

AdditionaJ vcosts 

Fixed costs 
Operating costs 

370 X . 20 

Total costs 

S225 

$299 

Reduced co.sts 

370 tojis X . 4 = 148 hours 
148 hours labor (§ $2 

Net charige ip income 
$2y6 

-$3 

AJdiiional retui'ns made possible oy equip­
ment can have an important effect on the out­
come of the partial budget. Let «s assume, 
ioi e>iam2:>ie, it we, liave the buildings, equip­
ment, and fuTius needed for extra s teers i'-j 
v.'liich labor i s now available. With the zuu 
tons handled by the silo unloader ui Table 8, 
80 hours of labor will be saved. At 8 hourt 
of labor for each additional steer, we can now 
feeci 10 more s tee rs . If each steer returns 
S30 above feed and purchase costs , v/e will 
have additional re turns of $300 after buying 
the silage mdoader (Table 9). The annual 
additional returriS are $35 more than the annual 
costs of the equipment. 

JJAQ ?< i a r t \U Budget Sliowing Additional Returns After 
IHirthase of Equipment 

It:ni Value 

.Vidi? iona! i osts 
Yci^iA cobts of the silage unloader, 15" of $1,500 
Operating costs, iv cents por ton t imes 200 tons 

Total annual additional costs 

I-,v iu.c-J reuu'ns (assume none in this example) 

roLil annual additional costs and reduced returns 

Additional returns 
Income above feed and purchase costs , $30 times 

!0 s teers 

K- (iuced costs (The labor saved was used to feed 
s t t e r s to bring in additional returns) 

Totai annual addidonal returns and reduced costs 

Net change in income witii new equipment 

$225 
40 

$265 

0 

$265 

$300 

0_ 

$300 

4$35 

Yoii can adap^ this illustration to your ov/n 
bituation to help determine v/hetLer nev/ zmiip-
meni is likely to paj/ for itself. Compare the 
total of the "additional costs and reduced r e ­
turns" portion of the budget with the totai of 
the "additional r e tu rns and reduced cos ts" 
portion to find whether the equipment will 
return more than its cost. A form you can use 
for your partial budget is shov/n on page 16 
of this unit. 
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(16) Simplifying Farm Work 

Partial Budget 

A. Total annual addi­
tional costs and 
reduced returns $ 

Additional costs 
$ 

Reduced returns 
$ 

Additional returns 
$ 

Reduced costs 

B. Total annual addi­
tional returns and 
reduced costs $ 

Net change in income {B minus A) 

^ 

R. N» Von A?sdclS, Farm ProcSuct*:, 
w i th ihis -snH, 
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Pruning and Training Bramble Fruits and Highbush Blueberries. 

Illinois UniVe, Urbana. Vocat Agriculture Service 
VAS-i4048 
Pub Date - Dec65 
MF AVAILABLE IN VT-ERIC SET 8p. 

*TEXTBO0KS, REFERENCE BOOKS, ̂ VOCATIONAL AGRICULTURE, ^PRUNING 
*FRUITS, UNITS OF STUDY (SUBJECT FIELDS), 

The purpose of this document is to provide high school vocational 
agriculture and adult farmer students with textual and reference 
material on the training and pruning of small fruits. It was 
developed by a teacher educator in consultation with subject matter 
specialists, teacher educators, supervisors, and teachers. The 
sections are (1) Pruning Tools, (2) Supporting the Canes, (3) 
Pruning Red and Yellow Raspberries, (U) Pruning Black and Purple 
Raspberries and Erect Blackberries, (5) Pruning Semi-Erect and 
Trailing Blackberries^ and (6) Pruning Highbush Blueberries. 
Photographs and drawings illustrate the textual material. Teachers 
with agricultural competency and students of average ability with 
interest in production agriculture may use the material over a 
period of 1 to 2 hours. This document is available from Vocational 
Agriculture Service, 434 Mumford Hall, University of Illinois. 
Urbana, Illinois 6180U (JM) 
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%I.E: 
PRUNING AND TRAINING BRAMBLE FRUITS AND HIGHBUSH BLUEBERRIES 

1. Pruning Tools 

2. Supporting the Canes 

3. Pruning Red and Yellow Raspberries 

4. Pruning Black and Purple Raspberries and Erect Blackberries 
U S OlPiHMtNT Of HEAUH. EOUCAHOM & WElfAK 

OFFICE OF EDUCAIIOM 5. Pruning Semi-Erect and Tra Jing Blackberries 

Pruning Highbush Blueberries s ^ 6. 

O Li order to Intelligently prune any plant, 
(\^ it is essential to understand its growth and 
^ ^ fruiting habits. Bramble fruits (raspberries 
^ 3 and blackberries) have biennial canes and 
L^j perennial roots and crowns. All brambles 

send up new shoots during each growing sea­
son from the crown and some (erect black­
berries and red or vellow raspberries) de­
velop new shoots from both the crown and 
roots. These shoots, regardless of origin, 
grow vigorouslj' duri--̂ ^ the summer, initiate 
flower buds in the fah, over-v/inter, and bear 
fruit the following seaso: The n-uit is box-ne 
terminal^ on leafy shoots arising from lateral 
buds on one-year-ol'^ canes. The canes then 
gradually drv-- up and die snortly ailer harvest 
while new shoots are d.evelopmg co repeat the 
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thus providing fruiting espies each 

IHIS OOCUMEKI m BEEH REPRODUCED EXtCUY *S RECEIVED FEOH THE 
PERSOK OR m m t t m ORlOlNillRf IT POIHTS OF VIEW OR OPllOSS 
m m DO HOT NECESSARILY REPRESENT OFFIClil OFFICE OF EDUCATION 
POSIIIOH OR POIICY. 
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or •- OS sFioi i i o' ^ 
Block arc purr© rosojcrrtes and ireci- block-

o'lrz ed or iopped during f'nc grc-ing 

The e^^srbearing c-\npes bear fruit â  -̂ ce 
on tuo sar-s c : -8 . TIT^ new shoots bear a 
crop at the tips in the fall and again the next 
season farther dovp-' 'T̂:-̂  the cane o The fruited 
canes of such c3'pes should ->ot bu pruned after 
the fall crop since this would remove the 
fruiting wood for the spring ( rop. However, 
since the everbearing vaTieties produce fruit 
abujidantly on primocanes (canes of the ciirrent 
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season's growth), it is possible to grow them 
solely for the fall crop by mowing all of the 
canes to within 2-3 inches of the ground in the 
spring befr^e growth begins. Then only the 
abunda^-'t crop on the primocanes is harvested 
in the fall. This practice eliminates all labor 
of hand pruning and the problems associated 
with winter injury to the overwintered canes. 
Common fungus diseases may also be held to 
a liiinimum. 

Variation in the development of lateral 
branches must also be considered in order to 
properly prune the bramble fruits. Black 
raspberr ies , purple raspberr ies , and erect 
blackberries usually develop strong lateral 

branches if the new shoots a re headed back 
early in the growing season. This charact­
e r i s t i c is responsible for the pract ice of 
pinching or summer topping which consists 
of snapping off or cutting with shears the top 
3 to 4 inches of the new shoots at the proper 
t ime (Fig. 2). This prac t ice has no ad­
vantages and may be detrimental when used 
on red raspberries, yellow raspberries, semi-
erect blackberries, and trailing blackberries. 
With red and yellov/ raspberries the resulting 
nev' laterals are generally weak, often break 
away from the cane when fruiting the following 
year, and are easily winterkilled. Topping 
also tends to induce more sucker plants than 
desired. 

1. PRUNING TOOLS 

The tools needed for training and pruning 
the brambles are neither expensive nor com­
plex (Fig\ 3). The three types generally 
used are cne small hand pruning shears, the 
long-handled or lopping shears, and the bram­
ble hook The small shears a re used for 
cutting back the laterals and summer topping. 
Either the lopping shears or the bramble hook 
may be used to remove entire canes at the 
ground level in thinning or removing fruited 
canes. Care must be taken not to pull or break 
the cane out of the crown n^hen using the hook. 

Maintaining pruning tools in good cutting 
condition is an essential part of pruning. Af­
ter use, all tools should be cleaned and their 
cutting surfaces wiped with an oily cloth to 
retard rust Cutting surfaces must be kept 
sharp to make smooth, rapid-htdJing cuts. 

Fig 3. Pruning too ls inc lude (A) hand pruning shears, 
(B) bramble hook, and (C) long-handled or lopp ing shears. 

* 1 

2. SUPPORTING THE CAN'SS 

-V I 

^ * ^ J 

/'Jtho t,}- i l l bra:oTb"'s, except possibly 
the trailing blackberries ma^ be growTi with­
out support- so:me t\TDe of trellis is desirable. 
Fruit on supported canes is clean and a min-
imun-. of the crop is lost due to breakage of 
the canes by w'nd, cultiv;';;on, and picking. 

VAS 4048 

Supports -!~Q fac'^i^'^ite harvesting and other 
Cultural prac t ices and in the long run will 
pay for themselves . 

Many types of i rel l ises and methods of 
training are in use by bramble growers. The 
following are some of the simplest methods 
of satisfactory trel l is construction. 
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The hill system of culture may be used 
for any of the bramble fruits (Fig. 4). Sup­
port is provided by a sii^le stake, 2 to 4 inches 
in diameter, driven into the ground close to 
the plant. Five to eight fruiting canes are 
tied in one or two places to the stake each 
spring following dormant pruning. This a s ­
tern is most useM in home garden plots where 
a small power cultivator can be used. The 
plants are usually set 6 feet apart each way 
and restricted to a clump. Very little hand 
hoeing is needed and the fruit is easy to pick. 

Wire trellising systems are the most 
practical for large scale plantings (Fig. 5). 
Posts may be either metal or wood. If wood 
posts are used, the underground ^)arts should 
be treated with a wood preservative to ^tend 

5-4' 
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Fig. 4. Red raspberries trcined and pruned to the staked-
h i l l system. 

llieir life. Pentachiorojiienol, one gallon (50%) 
in 10 gallons of kerosene, stove oil, diesel 
oil (#400), or other light oil is a satisfactory 
preservative. The posts should be soaked for 
as long as seven days in a 50-gallon drum 
containing enough of this solution to cover 
3 or 4 inches of the post above ground level. 
Posts should be spaced 25 to 30 feet apart in 
the row with the end posts braced or anchored. 
The wire siQ)ports to which the canes are tied 
are 12-gauge galvanized wires attached to the 
posts or to the cross-arms. Wire clips used 
between the posts in the horizontal-type trellis 
will keep the wires from spreading. 

The horizontal-type trellis is used with 
the hedgerow system, the most common sys­
tem of training. The plants form a soUd row 
that is kept about 18 inches wide. Each spring 
the canes within the row are thinned to about 
4-8 inches apart. No tying of canes is nec­
essary with this system. 
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(4) Pruning and Training Bramble Fruits and Highbush Blueberri&s 

The vertical-tj^pe trellis is used with the 
linear system, a modification of the hedgerow 
sj'stem that allows better control of weeds, 
diseases, and insects. Plants are maintained 

in a narrow row and a r e tied to the wires. 
This system is most useful w ith red or yellow 
raspberries and trailing blackberries. 

3. PRUNING RED AND YELLOW RASPBERRIES 

Regardless of the training system being 
used, these tj'pes should be pruned twice each 
yeai', once in early spring and again as soon 
as possible after fruiting. New shoots of red 
and yellow raspberries should ncl be summer 
topped. 

Spring pruning should be done earty be­
fore the buds begin to swell but after danger 
of severe cold is past. All short and weak 
canes should be removed and the remaining 
healthy, vigorous canes should be thinned to 
5-8 canes per stake in the hill system (Fig. 
4), or spaced 4-8 inches apart in other sys­
tems (Fig. 6). Only the largest canes as 
indicated bj^ diameter and length should be 
saved a s these a re the most fruitful. The 
remaining canes should be headed back mod­
era te ly to 5-6 feet from the ground level. 
Canes s h o r t e r than 5-6 feet should not be 
headed back unless winter injury extends be­
low this height. Where no support is p ro­
vided, canes should be cut to about 3-4 feet 
regardless of original height. 

Fruited canes may be removed any time 
after harvest since they die soon after fruit­
ing. Although this pruning msiy be dela3'ed 
until tlie following spring, cutting these canes 
off at the ground level as soon as possible 
after har\'^est is preferred since their removal 

at t h i s t ime facili tates growth of the new 
shoots and reduces possible infestation of 
diseases and insects. These prunings should 
be removed from the planting and burned. 

The canes of the everbearing varieties 
are pruned the same wa3̂  as ordinarj^ varieties 
in the spring and following the summer har­
vest. The shoots that fruit in the fall at the 
tip bear fruit again the next spring farther 
down, thus these canes should not be removed 
after the fall harvest. 

Fig. 6. Dormant pruned red raspberries, 
left and horizontal trel i is right. Canes 
apart. 

Vertical trel i is 
should be 4-8" 

4. PRUNING BLACK AND PURPLE RASPBERRIES AND ERECT BLACKBERRIES 

'j^ 

These brambles should be pruned three 
tnnes each 3:ear, during the summer, early 
spr'zg. and ^ter fruiting. 

S_ivrinier pruniiig is an essential step in 
'he prod'iciion oi these brambles. All new 
shoots should be pinched back 3 to 4 inches 
as they dc :lop .Tig. 2). If grown witnout 
supports. ':;a.ck iaspberries are pinched v hen 

VAS i04S 

the new shoots are about 24 inches high while 
purple r a spbe r r i e s and erect blackberries 
a re pinched when they reach 30-36 inches. 
If grown with supports , the shoots may be 
allowed to grow 6 to 8 inches more before 
pinching. This operation usualh' coincides 
with harvest and the planting*^ should be gone 
over several ' imes as the ne.v canes develop 
over a period of several weeks. 
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Pruning and T. nining Bramble Fruits and Highbush Blueberries (5) 

Dormant pruning is best done in early 
spring before the buds begin to swell. All 
weak canes shouM be cut out at the ground 
level leaving 4 or 5 of the most \igorous canes 
(at least half an inch in diameter) per plant 
(Fig. 7). The lateral branches on the r e ­
maining canes are thinned out and shortened. 
All weak or dead laterals (usually 1/4-inch 
d iame te r or less) should be removed and 
the remaining ones shortened. With black 
r a s p b e r r i e s , the la tera ls a re shortened to 
8-10 inches of growth or 8-12 buds per lat­
era l . Purple raspberr ies and erect black­
berries are more vigorous, thus the laterals 
may be left 12-18 inches long or about 15 buds 
per lateral. 

Erect blackberries send up root suckers 
in addition to the new canes that grow from 
the crown. If these have all been allowed to 
grow during the previous season, they should 
be thinned out during the dormant pruning to 
about 3 or 4 canes per lineal foot of row. A 
better practice is to remove the excess suckers 
during the summer between and in the rows, 
leaving only those desired for fruiting next 

season. The suckers should be pulled out if 
possible since they do not regrow as quickly 
as those that a re cut off at the ground level. 

Fruited canes of black and purple rasp­
be r r i e s and erect blackberries a re handled 
the same way as red raspber r ies . 

Fig . 7. Dormant prruning black and purple raspberries and 
erect blackberries. The number of buds to leave on 
laterals depends upon the vigor of the plants. 

5. PRUNING SEM-ERECT AND TRAILING BLACKBERRIES 

i \ 
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These brambles are pruned twice, once 
in early -spring and again after harvest. Pinch­
ing the new shoots ?s they develop is not prac­
tical. 

Spring pruning these brambles consists 
of selecting the best canes for tying to some 
support and removing the remaining ones. 
The best 4 to 8 canes of semi-erect varieties 
and 8 to 16 canes of trail ing var ie t ies are 
selected. If stakes are used for support, the 
selected canes a r e wo md around the stake, 
tied at two or three places, and cut to about 
the height of the s t akes . On a horizontal 
trell is the canes are wound around the wires 
and tied at intervals . On vertical t rel l ises 
the canes are tied to the wires without being 
wound around them (Fig. 8). 

Fruited canes are handled as described for 
red raspberries. 

l4t. |l .u)irs 

Fig. 8. Dormant pruned t r a i l i n g b lackber r ies . 
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(6) Pruning and Training Bramble Fruits and Highbush Blueberries 

6. PRUNING HIGHBUSH BLUEBERRIES 

Highbush blueberries are woody peren­
nial shrubs that produce fruit clusters from 
lateral and terminal buds located on the pre­
vious season's growth. This type of fruiting 
habit requires rather moderate annual prun­
ing of mature plants to maintain an adequate 
fruiting surface, namely, the vigorous new 
growth produced each year. Although con­
siderable variation in growth habit occurs 
among varieties, none require support. 

The plants are usually 2 or 3 years old 
when planted and have several branched stems. 
At planting time, any broken roots should be 
cut off and the top reduced to two or three of 
the most vigorous stems. All fruit buds (Fig. 
9) should be removed. The objective at this 
time is to produce a strong bush and the de­
velopment of a fruit crop will be at the expense 
of vigorous shoot development. Following this 
initial pruning, the plants need not be pruned 
until the end of the third year in the field ex­
cept for removal of dead and broken branches 
and the small bushy growth near the base of 
the plant. 

At the end of the third year in the field and 
annually thereafter, the blueberry plants should 
be pruned moderately to maintain a vigorous 
and productive bush (Fig. 10). This annual 
pruning may be done any time during the dor­
mant season, but early spring just before 

Fig. 9. Branch of the highbush blueberry as i t looks during 
the dormant season^ Note plump fruit buds on twigs pro­
duced the previous season. 

r* 

Fig^ 10. Highbush blueberry plant before pruning (A) and after pruning (B). Oldest stems have been removed at the crown and 
remaining ones thinned to 8 of the most desirable in regard to age, vigor, and spacing. Bushy growth oiso thinned out. This 
plant was not pruned for two years so pruning was more severe than normal for a plant pruned annually as recommended. 
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Pruning and Training Bramble FtuHs and Highbush Blue' --rries 
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growth starts is preferred in order to avoid 
possible injury from extreme cold. 

Varietal and individual plant differences 
require some adjustment in the pruning of 
mature plants but the following may be used 
as a general guide: 

1. Remove bearing branches near the 
ground. Berries produced on these branches 
usually get dirty and a re in an inconvenient 
position for harvesting. 

2 . Remove any old s tems in excess of 
3 or 4 by cutting them off at the crov/n. These 
older stems have grayish-black bark and are 
easy to identify. Remove the ones that have 
the fewest fruit buds. 

3 . Remove the weaker younger stems 
and suckers arising from the crown, leaving 
a total of 6 to 8 stems per plant. The objective 
is to replace the old, less productive stems 
S} siematically with vigorous younger ones, 
maintaining 6 to 8 of the best available on each 
plant. Some of the new vigorous stems grow 

very rapidly in a single season and remain 
unbranched. Such s tems should be headed 
back, removing about the terminal 1/4 to 1/3 
to induce branching. 

4 . Thin out the fruiting branches on the 
6 to 8 stems selected. Remove a large part 
of the very thin, bushy wood that accumulates 
in mature plants. The aim is to remove about 
50% of the fruit buds by taking off the weaker 
shoots, those less than 3 inches long which 
generally make poor fruiting wood. A gen­
eral rule is to leave one fruit bud for each 
3 inches of new shoot g,rowth formed during 
the previous season. 

5. Keep this basic principle in mind when 
pruning mature blueberry plants: The heavier 
the pruning the lower the yields, the larger 
the berr ies , and the higher the percentage of 
berries maturing early. Thus pnming should 
be heavy enough to obtain large-sized berries, 
light enough to provide a good crop the cur­
rent year, and heavy enough to stimulate the 
growth of new fruiting wood for the next crop 
year. 

in 
Th is uni t was prepared by C C. Zyc i i , Ass i s ton t Professor of Pomology, Department of Horticulture, University of nlinois^ 
l i iustraTions, courtesy of C, C^ Z / c h , Jr 
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1. What Variety of Spring Oats Should I Grow? 

2. What Practices Are Recommended for Growing Spring Oats? 

3. Can Winter Oats Be Grown Successfully in Illinois? 

4. What Diseases Attack Oats? 

Of all farm crops grown in Illinois, oats 
rank fourth in acreage, with corn firsts soy­
beans second, and wheat third. The number 
of a c r e s of oats harves ted in Illinois has 
steadily decreased from 3,708,913 acres in 
1950 to 1,413,000 acres in 1963-

Oat yields, however, have shown just the 
opposite t rend. The average yield was 43 
bushels per acre for 1951-1956; 48 bushels 
for 1957-1961; and 57 bushels in 1963 (Fig. 1). 

i t ' 1̂  J ^ ^•,• ti' ii' • .*^l- , . ^ti* . 

Fig. 1. Oats continues to be an important t'am crop in 
Illinois, 

1. WHAT VARIETY OF SPRING OATS SHOULD I GROW? 

Improved varieties of oats are continuously 
being developed and tested by plant breeders 
and research workers. They prepare a list of 
recommended varieties and their character­
istics. From this hst you can select a variely 
that is best adapted to your farm. 

Observation of variety demonstration plots 
in your area will also help you to decide which 
of the recommended varieties to grow. Re­
sults from these demonstrations may be found 
in the "Oat Yield and Variety Tr ia l s" report 
published annually by the Agronomy Depart­
ment of the University of Illinois, if you do 
not have a copy, your agriculture instructor 
may have one available or you may obtain one 
from the College of Agriculture. 

When selecting a variety of oats , take 
into account climate, ferm management prac­
t ices, market acceptability, and seed sup­
plies, as well as plant characteristics. Each 
variety has its strong and weak points, but 
you will need to select the variety which best 
meets your farming conditions. 

The most conmion oat varieties of Illinois, 
as reported by the Illinois Cooperative Crop 
Reporting Service , a r e listed in Table 1. 

Table 1. Percent of Spring Oat Vai ie t ies 
Seeded in Illinois 

Variety 1963 

Newton 
Clintland 
Nemaha 
Goodfield 
Clintland 60 
Minhafer 
Shield 
Others 

42 
10 
10 
9 
6 
5 
2 

16 

Newton has been the most popular varie^^^for 
the past few yea r s . Varieties mentioned in 
the table for "others" include Beedee, Putnam 
61, Clinton, Garland, Dodge, Bonham, and a 
number of other varieties reported in small 
amounts. 

Most farmers when selecting a variety 
look for the following character is t ics : 

1. High yielding 
2. Suitable maturity 
3. Heat tolerance 
4. Strong, stiff straw 
5. Disease resistance 
6. High-quality grain 

VAS 4023a 
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High yielding 

Oat varieties should be selected primarily 
on their ability to yield well on your particular 
soil type, climatic conditions, and manage­
ment practices (Table 2). Varieties listed in 
Fig. 2 have proven their ability to yield well 
and are currently recommended for Illinois. 

Table 2. 

Variety 

Possible Yield of Recommended 
Variet ies 

Yield 

Brave 
Beedee 
Clintiand 64 
Dodge 
Garland 
Goodfield 
Mnhaier 
Newton 
Putnam 61 
Shield 

Exc. 
Good 
Good 
Good 
Exc. 

Good-Fair 
Good 
Good 
Fair 
Exc. 

arate from other variet ies. Seed kept year 
after year tend to decrease in yield. This 
decline in yield may be due to mixing of vari­
eties in storage or to su'̂ h factors as variations 
in soil fertility, climate, diseases, or insects. 
Reduction in yield of a variety is rarely due to 
hereditary changes occuriing natu-' Uy, since 
oats are self pollinated. 

Suitable maturity 

In southern Illinois use only varieties like 
Putnam 61, or Newton that will usually fill and 
mature in time to escape hot, dry weather. 
In central Illinois varieties like Newton and 
Garland are recommended. In northern Illinois 
Shield and Garland have made top yield 
records for the past several y e a r s . They 
have a chance to mature normally before hot 
weather which aids in producing good yields. 
Table 3 illustrates the usual maturity of the 
recommended variet ies. 

Table 3 . Normal Maturity of the Recom­
mended Variet ies 

iif^ 

Variety Maturity 

Fig. 2 . Recommended varieties for I l l inois in 196:S are: 
Northern — Beedee, Brave, Clintiand 64, Dodge, Garland, 
Goodfield, Minhafer, Newton, and Shield. Central •• Brave, 
Clintiand 64, Garland, Goodfield, Minhafer, Newton, and 
Putnam 6 1 . Southern — Brave, Minhafer, Newton, and 
Putnam 6 1 . 

Brave 
Beedee 
Clintiand 64 
Dodge 
Garland 
Goodfield 
Minhafer 
Newton 
Putnam 61 
Sliield 

* ^ ^ . 

Early 
Medium 
Medium 
Medium 
Medium 
Medium 
Early 
Medium 
Very Early 
Early 

Heat tolerance 

Although heat tolerance and early maturity 
are two separate charac ter i s t ics , use of a 
variety which will tolerate heat may help to 
avoid heat damage especially in southern and 
central Illinois. 

Some var ie t ies such as Putnam 61 or 
Newton a r e better than others in being able 
to tolerate heat and finish filling the kernels 
in hot weather. 

It is usually advisable to obtain new pure 
seed every 2 or 3 years to maintain high yields. 
Be sure to store seed oats in a clean bin sep-

Strong, stiff straw 

A stiff straw as shown in Fig. 3 is be­
coming increasingly important, especially in 

VAS 4023a 
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Producing Oats 

cropping systems with legumes, because the 
legumes increase the available nitrogen, which 
in turn, tends to increase lodging (Fig. 4). 

Fig. 3. A stiff'Strawed early«maturing variety, is easy to 
harvest, high yielding, and an excellent nurse crop for 
clovers. 

Fig. 4> A variety that lodges, yields low, and is difficult 
to harvest , i t also tends to smother the c lover when i t i s 
used as a nurse crop. 

When oats lodge before the grain is filled, 
the supply of moisture and nutrients going 
through the conducting system of the plant 
to the top is shut off (as in the case of bending 
a drinking straw) and the grain is not filled 
normally. 

Considerable loss of grain also occurs 
in a field where th^ oats are down because of 
the inability to harvest all of the seed. Oats 
whioh are lodged also tend to smother the 
young growing legumes. Table 4 shows the 
normal straw strength of the recommended 
varieties. If you have lodging problems, stiff-
strawed Goodfield may be your choice. 

Table 4. Normal Straw Strength of the Rec­
ommended Varieties 

Variety Straw Strength 

Brave 
Beedee 
Clintland 64 
Dodge 
Garland 
Goodfield 
Minhafer 
Newton 
Putnam 61 
Shield 

Fair 
Fair 
Good 
Good 
Good 
Exc. 
Good 
Good 
Fair 
Fair 

Disease resistance 
For highest yields, the oats you select 

should be resistant to diseases. Four of the 
most important diseases of oats in Illinois 
are: crown rust, stem rust, Septoria disease, 
and yellow dwar^ These diseases will be 
discussed in greater detail later in this unit. 
Information in Table 5 will aid in selection of 
disease resistant varieties. 

i 
l i 
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Table 5. Normal Disease Resistance of the Recommended Varieties 

Variety 

Brave 
Beedee 
Clintland 64 
Dodge 
Garland 
Goodfield 
Minhafer 
Newton 
Putnam 61 
Shield 

Crown 
Rust 

Good 
Fair 
Exc. 
Exc. 
Good 
Good 
Good 
Fair 
Good 
Fair 

Stem 
Rust 

Good 
Fair 
Exc. 
Exc. 
Exc. 
EY.O. 
Exc. 
Fair 
Exc. 
Good 

Septoria 
Disease 

Good 
Fair 
Good 
Fair 
Fair 
Fair 
Fair 
Poor 
Fair 
Fair 

Yellow 
Dwarf 

Tolerant 
Susc. 
Susc. 
Susc. 
Susc. 
Susc. 
Susc. 

Tolerant 
Tolerant 

Susc. 
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Producing Oats 

High-quality grain 

The variety of oats selected should have 
bright, plump, uniform kernels and a high 
feeding value. Oats with i^xcessive hulls 
usually have a lew test weight (below 32 pounds 
per bushel) and do not make high-quality feed. 
Table 6 will aid in selecting a variety with a 
high test weight. Brave and Clint land 64 are 
not included in this table because seed will 
not be available to farmers until 1965. 

Buying and handling seed. High prices 
and unknown varieties and sources should be 
avoided when buying seed oats. A good motto 
is, "if you do not know your seeds, know your 
seedsman.' ' Certified seed gives the best 
results. A high germination rate is charact­
eristic of good seed. It should be free of 
weed seed, other varieties of oats, other 
grains, and inert material. See Fig. 5 for a 
sample certified seed tag. Cleaning and 
treating seed oats are profitable practices. 
Seed treatment of smut-free seed will increase 
yields from 3 to 5 bushels ovei untreated seed 
(see VAS Unit 4021). You can afford to pay 
more for seed which has been cleaned and 
created. Remember, certified seed is your 
best guarantee that you are getting what you 

pay for. Buy from a reputable seed dealer, 
one who takes pride in the quality cf his seed, 
not in its low price. 

iiUNOiS CMP IMPJ10VE«ENT ASS0SI/ITIO8. \ K 
REC-'ui.-EMENTS FOR CERTIHCATIOl*-. 
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Fig. 5. The certified seed label, together with the reputa-
tion of the seedsman, is your best assurance of getting 
good quality seed. 

n Table 6. Test Weights of Oat Varieties in Illinois Trials 

Variety 

Beedee 
Clintland 60 
Dodge 
Garland 
Goodfield 
Minhafer 
Newton 
Putnam 61 
Shield 

Dekalb 
1963 

39 
39 
40 
39 
40 
39 
40 
39 
39 

Test weights 
Urbana 

1963 
lb. per bushel 

35 
33 
35 
35 
35 
35 
33 
34 
35 

Brownstown 
1963 

— 

33 
31 
30 
34 
28 
34 
31 
33 
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Producing Oats 

2. WHAT PRACTICES ARE RECOMMENDED FOR GROWING SPRING OATS? 

Preparing the seedbed 

Spring oats usually follow corn in the 
cropping system. While the seedbed is nor­
mally prepared by disking, plowing usually 
increases yields about 3 bushels per acre. 
This increase in yield may not pay for the 
additional cost of plowing, but the difference 
in cost may be justified by the better control 
of insects and diseases. If plowing is not 
practical, you'll get better oat yields by shred­
ding the stalks before disking the ground. 
Where oats follow soybeans, the land need not 
be plowed for oats. 

The number of times the seedbed is disked 
will depend on the residue on the field, the 
condition of the soil, and the method of seed­
ing. Usually one to three diskings are nec­
essary. 

When to sow 

Seed spring oats early, as soon as the 
ground is dry enough in the spring to be worked 
properly. Oats a re a cool-weather crop. 
Spring oats do well in northern Illinois when 
seeded any time during the last half of March 
to April 20. In central and southern Illinois, 
spring oats should be seeded in March or early 
April. Seeding too late usually reduces yields 
and quality more than seeding too early. Fig. 6 
shows yield trend curves taken from many 
years of experience in seeding spring oats 
in central Illinois. Tests in several states 
show that you may lose roughly one bushel 
per acre for every day that you delay seed­
ing, 
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Fertilizing 

Too often oats get only the leftovers. 
They have to live on plant food left by the 
corn crop — or by soybeans. However, there 
is no prescription for fertilizing oats that will 
fit every situation. Reliable soil tests show 
which nutrients and how much are needed for 
high yields. Establishing good stands of 
forage grasses and legumes in oats depends 
on having adequate amounts of phosphate and 
potash in the soil and liming if the soil is 
acid. Basic amounts of phosphate, potash, 
and limestone, indicated as being necessary 
by soil tests, may be plowed down or disked 
in. In addition to these basic requirements, 
starter fertilizer may be used to meet main­
tenance requirements and at the same time 
provide nutrients for getting seedlings off to 
a good start. Oats need phosphorus early. 
They can use soluble phosphorus to insure a 
faster start in the spring (Fig, 7). 

Fig. 6. Early planting of spring oats increases yields 
considerably. 

Fig/ 7. Starter fertilizer helps insure a faster start, if 
applied at seeding time (courtesy International Harvester 
Co.). 

If oats follow corn which received heavy 
applications of fertilizer, residual effects 
will usually reduce the amount needed for the 
oatL. Excessive applications usually do not 
pay. In fact too much nitrogen is likely to 
cause severe lodging or excessive straw 
growth at the expense of seed production. 
However, moderate amounts of nitrogen often 
boost your returns. New varieties have stiffer 
straw, stand better, and respond more to 
nitrogen than the older varieties. 

VAS 4023a 
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As mentioned previously, it is always 
best to use soil-test results as a basis for de­
ciding what and how much fertilizer to apply. 
However, if you don't make any soil tests, the 
following may serve as a guide. A 60-bushel 
oat crop,, where only the grain is removed, 
would remove roughly 37 pounds nitrogen, 15 
pounds of P2O5, and 11 pounds of K2O. (One 
bushel of grain removes - .61 lb. N. , .25 
lb. P2O5, and 18 pounds of K2O.) 

Nitrogen. Apply 20 to 30 poimds of actual 
nitrogen p«r acre on. dark-colored, fertile 
soils. On lighter-colored and less fertile 
soils, use 30 to 50 pounds of nitrogen. If you 
are farming timber soils and have applied 
little or no manure, then 40 to 60 pounds of 
nitrogen should give you a profitable yield 
boost. However, if you are on a prairie soil, 
have included legumes in your cropping sys­
tem, and hB.ye used manure continuously, then 
it is doubtful if nitrogen will pay. 

Where oats follow heavily fertilized com, 
you probably should use the 20- to 30-pound 
rate. When only a moderate application or 
no nitrogen has been applied to «^orn, use 30 
to 50 pounds. Where oats follow a legume in 
the cropping system, such as soybeans, use 
about 20 pounds less than you would if they 
followed corn. 

Phosphorus. As mentioned previously, 
oats need phosphorus in a hurry,, and soluble 
forms are more readily available than r o c 
phosphate. A minimum of 25 to 35 pounds 
of soluble phosphate will probably satisfy 
the requirements for the oat crop. In most 
cases, however, a legume is seeded with 
oats; therefore, an application of 55 to 60 
pounds of P2O5 Juay be more realistic. 

Potassium. Potash levels in most Illinois 
soils are usually adequate, except on poorly 
drained soils, for high oat yields. However, 
you may wish to apply at least 20 to 30 pounds 
for the new l^ume seaJing. 

Remember the above are to be used only 
as a guide. There's no substitute for soil test. 

Amount to sow 

The recommended rate of seeding is: 
2 to 2 1/2 bushels of well-cleaned seed per acre 
when drilled and 2 1/2 to 3 1/2 bushels when 
broadcast. The lower rate (2 bushels Tor 
drilling and 2 1/2 bushels for broadcasting) 
should be used when oats are used as a nurse 
crop for grasses and legumes. These lower 
rates will give the grass and legume seed­
lings a better start . 

Plant treated seed 

As mentioned previously, seed treatment 
is a recommended practice in p'rowing oats. 
Chemical seed treatment not only helps to 
kill off diseases carried on tb.e seed, but they 
also protect the germinating seed in the soil. 
Tests show that you may get better stands 
from treated seed and may expect an average 
of three bushels per acre more grain than 
untreated plots. 

Method of seeding 

Drilling. Seed with a drill if possible 
(Fig. 8). A drill puts the seed in the ground 
at a uniform depth and allows the plants to es­
tablish good root systems. The plants grow 
more evenly and therefore mature more evenly, 
resulting in higher yields and higher-quality 
grain. 

5 ^^:#««13^«*^::-.•••• 

Fig, 8. Seed with a dri l ! if possible (courtesy International 
Harvester Co.). 

VAS4023a 
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Using a grain drill with a fertilizer at­
tachment as shown in Fig. 9 makes possible 
efficient use of fertilizer, placing it down in 
the furrow near the seed, which cannot be 
accomplished in broadcast seedings. Drilling 
with a drill as in Fig. 10 also permits seeding 
of the grass-legume crop at the same time as 
the oats and no further working of the seedbed 
is necessary. 

Broadcasting. If legum.es and grasses 
are not to be seeded with the oats , the oats 
may be broadcast in the corn stalks or soy­
bean stubble with a broadcast seeder and the 
seed covered by double disking and harrow­
ing. When legumes and g r a s se s a re to be 
seeded, the oats should be broadcast and 
disked in first, then the legumes and grasses 
broadcast and covered lightly with the use of 
a harrow or roller (Fig. 11). 

Fig. 9. Drill ing in the fertil izer, with the seed oats, gives 
more efficient use of the fertil izer than just broadcasting it 
on top of the ground. 

Oats should be planted deep enough to be 
cove^' ^ with moist soil, but not too deep—3/4 
to 1 1/2 inches is usually adequate. 

The major advantage of broadcast seed­
ing is the lower investment in machinery. In 
tests at the Illinois ^tation, drilled oats out-
yielded broadcast oats by 5 to 10 bushels per 
acre. Whether the advantages of drilling will 
justify the investment in a drill will depend 
largely upon the acreage of small grain on 
the farm. For example, if a grower averaged 
40 acres of o?^s and the price averaged 60 cents 

V 

•1/ 

..v..̂ ^̂ * 

Fig. 10. This type of drill may be used to seed oats, sow 
the grass-iegume seed, and apply the ferti l izer in one 
operation. 

F ig . 11. Broadcast endgate seeder. 

VAS 4023a 
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Producing Oats 

a bushel, he would have approximately 200 ex­
tra bushels, or $120, to apply to the cost of a 
drill each year. 

40 acres x 5 bu. per acre uicrease= 
200 bushel extra yield 

200 bu. x60^ =$120.00 

Weed control 

Weeds may be pulled by hand or hoed off 
to remove them from the grain field if they 
are not too widely distributed over the field. 
If they are widely distributed, spraying with 
chemicals may be necessary or preferable. 

Two chemicals—2,4-D and MCP are 
recommended for use in small grains. MCP 
is not as effective as 2,4-D in controlling 
some weeds, but is less injurious to legume 
seedings. Both chemicals, however, may 
seriously damage legumes, and should not 
be used where there are legume seedings 
unless the weed hazard is serious. 

Apply the amine type of either 2,4-D or 
MCP. If there are no legumes in the oats, 
use up to 1/2 pound of acid per acre, although 
this maximum amoimt should be used only 
when necessary as it may reduce grain yields 
somewhat. Where there are legumes, do not 
use more than 1/4 pound per acre . Apply 
after the grain has passed the five-leaf stage, 
but before the plants get over 5 to 8 inches 
tall. This is after the grain tillers and before 
the boot stage, but after small grain and weeds 
form a canopy over the legumes. An appli­
cation of either spray to small grains with 
i^mnes may reduce the legume stands. 

Harvesting 

Oats are usually harvested for grain with 
the combine (Fig. 12) although an occasional 
field may still be cut with a binder and thresh­
ed Oats are less suited for harvesting with 
the combine than other small grains because 
they lodge and shatter badly once the crop is 
ripe. Most of the newer recommended variet­
ies have stiffer straw and will stand longer 
after ripe than the older varieties, but even 
these newer varieties will shatter if harvest­
ing is delayed very long. Losses can easily 
range up to 10 to 12 bushels per acre. 

VAS 4023a 

F ig . 12. Oats being harvested with ^he combine. 

Much of the loss from lodging and shat­
tering may be avoided by cutting and wind-
rowing the oats and allowing them to dry be­
fore combining them (Fig„ 13). This practice 
is also profitable when the field is heavily 
infested with weeds, or if there is a vigorous 
growth of the new seeding. Otherwise, the 
weed seeds and succulencly green material 
may provide sufficient moisture for the grain 
to heat excessively during storage. The 
moisture content of the grain may also be 
excessive if it is combined too early in the 
morning or too late in the day. 

Fig . 13. Many farmers avoid losses from lodging and 
shattering by cutting and windrowing oats before combining 
(courtesy International Harvester Co.). 
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Harvesting oats as silage rather than as 
grain has shown some promise in recent tests. 
You may be able to increase your returns from 
oats by harvesting them for forage and improve 
your legume seeding. In 1963, Illinois agron­
omists harvested nearly 10 tons of oat s i l age -
cut in the early dough stage. This silage pro­
duced almost twice as much TDN per acre as 

oats f r . m nearby plots that averaged 110 
bushels of grain per acre. With oats cut this 
early, the alfalfa came on despite dry weather 
and gavfc a fine hay cutting in September. In 
addition, the alfalfa stands appeared better 
where the oats were cut for forage than where 
they were left for grain. 

3. CAN WINTER OATS BE GROWN SUCCESSFULLY IN ILLINOIS? 

Data from variety tests conducted at the 
Illinois Station indicate that winter oats can 
be grown successfully south of highway U. S. 
50, which runs from St. Louis, Missouri, 
to Vincennes, Indiana. North of that they are 
very dependent on a mild winter. However, 
if winter oats fail, a spring-seeded crop like 
spring oats or soybeans can be s.sded in the 
same field. 

Advantages of winter oats in southern Illinois 

1. When winter oats survive the winter, 
they can be expected to give higher 
yields than the spring varieties. 

2. Winter oats mature several weeks 
earlier than spring oats and usually 
escape many oat diseases and the 
hot, dry weather. 

3. Winter oats can serve as late-fall 
pasture, as a companion crop for 
legumes and grasses, and as an ero­
sion-control crop. 

4. Winter oats may be used to replace 
winter wheat when this is desirable 
for compliance with government pro­
grams. 

early enough to become well established be­
fore freezing weather. This is normally in 
early September, about one week earlier than 
winter barley seeding and about three weeks 
ear l ier than winter wheat. If the area is to 
be grazed, the seedings may be made during 
the latter part of August. Most of the adapt­
ed varieties of winter oats can be fall grazed. 
Since Hess ian fly does not readily attack 
winter oats, seedlings need not be delayed to 
conform with the fly-free date for winter 
wheat. An early-planted, well-established 
seeding of winter oats will often ripen two or 
three weeks earlier than spring oats. 

Rate of seeding 

Two bushels of winter oats per acre , 
dri l led, seems to be the minimum seeding 
ra te for I l l inois. Three bushels per acre 
may be bet ter toward the northern limit of 
adaptation. Experimental data indicate that 
early seeding is more important than seed­
ing rate. Seeding with a grain drill will give 
a uniform depth and covering for the seed and 
thereby insure a uniform stand. Broadcasting 
the seed is not recommended. 

•i 

Disadvantage of winter oats 

1. Winter oats are more susceptible to 
winter injury than winter wheat, rye, 
or barley. 

Date of seeding 

Late seeding is often the cause of failure 
of winter oa ts . The crop must be planted 

Seedbed preparation 

The seedbed should be prepared in the 
same way as for spring oats . 

Varieties 

Winter hardiness is the most important 
characteristic to be considered in choosing a 
winter-oat variety. The reconomended variety 
is Norline. 

VAS 4023a 
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4. WHAT DISEASES ATTACK OATS? 
. ! '."11'-. 

Rusts r ' j 'K d i s e ^ e from plant to plant and from field 
5ii 

5 - ^ ^ 

r ^ 

There are two common^types of rusts that 
'attack oats in Illinuis -^ crown rust, with a 
hundred different races\'and stem rust, with 
twenty different races . Crown rust is the 
most prevalent and causes a greater loss of 
yield and grain quality, oyer a period of years , 
than any other oat di's^a's^. It appears £ts' 
small, dusty orange-yellow pustules (blister­
like lesions) mainly on the leaves and leaf 
sheaths (Fig. 14). Stem rust produces red-
dish'^Bi^bwn,"ragged locking, elongated pus­
tules on most any part of the plant above the 
ground. "' -

Fig. 14. CroWn r b i r o n oats; winter spore stage, left; 
sumrfter ^pore. stage,); right (courtesy I l l inois Exp6Hlnent 
Station). t- • ,> . 

The nimiber and size of the pustules vary 
greatly, depending on the susceptibility of the 
oat variety and the severity of infection. If 
weather is favorable for infection (high hum­
idity, fogs, frequent heavy dews or light 
rains, and a temperature of about 70^ F. or 
above), the pustules become numerous and may 
grow together a^ the season progresses. Rust 
may appear on oats in southern Illinois as 
early as late April. A new generation of 
summer spores may be produced every seven 
to fourteen days. These spores in turn are 
blown about by air currents to spread the 

to field'during the remainder of the 
period. 

growing 

<r,. , 5 ^ rust diseases produce a rust colored, 
dusty material which may be seen on the plant. 
This "dust" rubs off onto your clothes as you 

''"'^^Ik'through an iiifested field. 

When attacks are severe, rust causes 
premature ripening, lowering of test weight, 
and lodging. In years of heavy attacks,. 90 to 
100 percent of all oat plants growing in the 
state become diseased, and the food-rmanu-
facturing ability of the leaves reduced up to 
30 percent, in years unfavorable to rust in­
fection, less than 5 percent of the oat plants 
develop any rust at all. 

As oats mature, black overwintering 
spores (teliospores) are formed. These spores 
also may form during periods of adverse 
weather, such as extreme drought, excessive 
moisture, or excessively high temperatures. 

The black, overwintering spores cannot 
infect oats the following year, so all infection 
must come from outside soui-ces. One such 
source is spores from the common barberry 
plant that has been infected by ihe overwinter­
ing spores and the other from summer spores 
blown in from southern states. 

Most prevention and control measures 
must be the eradication of any common bar­
berry plants or buckthorn shrubs in the com­
munity and the development of resistant oat 
varieties. The latter is a continuing process, 
because the different races of rust cross with 
each other giving them hybrid vigor. Then 
oats varieties that have been resistant to rust 
may not be very resistant to some of the 
c rosses . 

Other management.practices may also 
help'prevent infection or reduce losses from 
infection. One is plant oats as early in the 
spring as practical. This helps the crop to 
escape much of the rust damage. Also, if 
the disease is present and building up rapid­
ly — especially in late-maturing varieties— 
you may wish to harvest the crop for silage. 
Cutting in the soft dough stage usually makes 
the best quality silage. 
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Septoria disease 

Septoria disease is a fungus disease of 
oats that attacks the leaves, stem, or head 
of a plant. For our discussion here, we will 
divide it into three phases, namely the leaf-
blotch phase, the black-stem phase, and the 
kernel-blight phase. 

The leaf-blotch phase appears in the 
early spring as small yellowish to light brown 
or chocolate-brown spots on the leaves (Fig. 15). 
As the spots enlarge, the infected leaf t is­
sue dies. In severe cases the spots may fuse 
and cause the entire leaf to die prematurely. 
Infection usually s tar ts on the leaves and 
then spreads upward on the plant. 

' i - ; 

Fig. 15. Leaf phase of Septoria disease. In early spring 
the disease appears as small yellowish to light brown or 
chocoiate>brown spots on the leaves (courtesy I l l inois 
Experiment Station). 

The black-Stem phase of the disease is 
the most destructive (Fig. 16). Some time 
after the plant heads out, the symptoms begin 
to appear, usually first on the leaf sheath 
around the point where the leaf is attached to 
the sheath. From here it spreads to the stem 
of the plant where it forms grayish-brown to 
shiny black lesions, mostly above the upper 
two joints. Plants of varieties susceptible 
to this disease will lodge considerably at the 
points where the i sions occur. 

I r § 

I 

F ig . 16. Black stsm phase of Septoria disease with leaf 
sheaths removed (courtesy I l l inois Experiment Station). 

The kernel-blight phase of the disease 
occurs in prolong-ed cool, wet weather (Fig. 
17). Irregular yellow^ to brown blotches occur 
on the outer glu ues. Black or dark brown 
lesions may later extend to the lemma and 
palea and even to the oat kernel. The disease 
is ordinarily not transmitted by infected seed. 

I( 

Fig . 17. Kernel phase of the Septoria disease, showing 
various degrees of infection. Healthy kernels ai upper 
left (courtesy I l l inois Experiment Station). 

VAS 4023a 
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Control 
Where feasible, plant tolerant or r e ­

sistant oat variet ies . Unfortunately, r e ­
sistance of most varieties is low at present. 
Early varieties tend to be more susceptible. 
Tall, late varieties are generally more r e ­
sistant or escape infection. More resistant 
oat varieties should be available in the future 
but the plant breeding program in this area is 
very difficult. 

If possible, plant certified seed that has 
been th; roughly cleaned and treated with a 
recommended mercury-containing fungicide. 
Where practical, rotate crops for three or 
four years between oat crops. Do not apply 
manure containing known Septoria-infected 
straw on fields to be planted to oats within 
the next year or two. 

Yellow dwarf 

Yellow dwarf (also called red leaf) is 
recognized by the reddenings bronz^ ig, and 
yellowing of the leaves. The color may vary 
from a yellow-red to a red to a reddish-brown, 
depending somewhat on the variety infected 
ar.d the time of infection. 

At the present the disease is known to be 
transmitted by more than ten different species 

of aphids that commonly infest small grains 
and grasses. In many instances, however, 
the aphids leave before the symptoms appear. 
Plants infected early in the seedling stage 
become stunted and in extreme cases die or 
fail to head. Severe blasting of the floral 
parts (seed fail to form) is associated with 
the infection. This blasting may involve a 
few florets or the entire head. The basal 
florets are usually the most severely affected. 
The intensity of the symptoms is directly 
correlated with the age of the plant at the time 
of infection. 

The world oat collection of 5,000 different 
varieties of oats has been tested at the Illinois 
Station in a search for resistance to this dis­
ease. Brave, Newton, and Putnam 61 were 
found to have tolerance. At present early 
planting and high soil fertility also appear 
to aid in controlling it. This is because vig­
orously growing plants are able to tolerate 
the disease better than smaller ones, and large 
populations of aphids usually do not appear in 
Illinois oat fields until sometime in May. Ap­
plying contact insecticides in localized areas 
to control yellow dwarf does not appear to be 
effective. Continued research is needed be­
fore a more complete control can be recom­
mended. 

This unit was prepared in cooperation with the Agronomy and Plant Pathology Departments. 
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This document provides textual and reference material on small 
engine repair for high school vocational agriculture and adult 
farmer students. It was developed by a techer educator in 
consultation with subject matter specialists, teacher educators, 
supervisors, and teachers. Sections are (1) tools and equipment 
needed, (2) engine disassembly, (3) cylinder, piston, and ring wear 
measurement, (4) crankpin and bearing checking, (5) piston 
replacement, (6) valve servicing, (7; engine head replacement, (8) 
carburetor and fuel system repair, (9) ignition system servicing, 
and (10) engine operation and checking. The document is illustrated 
with photographs and drawings designed to emphasize key procedures. 
Students with average ability and interest would use the material 
for 2 to 6 hours. This document is available for 25 cents from 
Vo':ational Agriculture Service, 434 Mumford Hall, University of 
Illinois, Urbana, Illinois 51801, (JM) 
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SMALL ENGINES - REPAIR AND OVERHAUL 

1. Special Tools and Equipment Needed for Small Engine Repair 

2. Disassembling the Engine 

3. Measuring Cylinder, Piston, and Ring Wear 

4. Checking Crankpin and Bearing 

5. Replacing the Piston 

6. Servicing the Valves 

7. Replacing the Engine Head 

8. Repairing the Carburetor and Fuel System 

9. Servicing the Ijgnition System 

10. Operating and Checking the Engine 
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Small internal combustion engines are 
mass produced at low cost. It is often more 
economical to purchase a new engine than to 
pay for an extensive overhaul. However, if 
the owner has access to the proper tools and 
knows how to use them properly, he can often 
purchase needed parts and recondition an engine 
with a reasonable cash outlay. 

A thorough program of maintenance, fol­
lowing the recommendations in the operator's 
manual, will greatly prolong the useful life 
of an engine. Eventually, normal wear of 
internal moving parts will make overhaul or 
replacement necessary. 

1. SPECIAL TOOLS AND EQUIPMENT NEEDED FOR SMALL ENGINE REPAIR 

The special tools and equipment listed 
and described here are in addition to standard 
mechanic's tools, such as socket wrenches, 
open-end wrenches, box-end wrenches, pliers, 
screwdrivers, hammers, and punches. It is 
assumed that these will be available in any 
gotfdl school or home shop. 

Tools for disassembly and reassembly 

Flywheel holder. Some device is nec­
essary for holding the fljnvheel while the nut 
or recoil mechanism is unscrewed. Fig, 1 

B^m 1. TFiis sliop»made llywfieel holder fits a variety of 
ê JJgfnes. 

CO 

O 
O 

shows a shop-made tool for this purpose. 
Fig. 2 shows a special flywheel wrench which 
can be purchased from an engine manufacturer 
but this wrench is designed to fit one make of 
engine only. 

Recoil mechanism wrench. Fig. 3 shows 
two shop-made wrenches with notches cut to 
fit the projections on one type of recoil mech­
anism. They can also be purchased from the 
engine manufacturer. 

HOLDER WRENCH 

Fig. 2, Tliis special flywheel holder wrench *its between 
the flywheel fins. 

VAS 3019 
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Fig. 3. These wrenches were made to remove the recoil 
mechanism. 

Flywheel puller. Fig. 4 shows a special 
flywheel puller fhH is available from one 
engine manufacturer. This tool is not ab­
solutely neeessa_y as the flywheel can be r e ­
moved with ordii^ary tools as explained later. 

Fig. 6. Valve key inserter. 

j:'^ 'J-. 

^'g« 4..^-A SP.ecial puJler.jTiayJxe cried to fembve^o tiyvtheeU.... 

Valve spring compressor. Fig. 5 shows 
i. special valve spring compressor for small 
engin^S^ JTius^tooLiS-useful- in^jsjontr^^llittg-
valve, ̂ .priags wlien.-removin^-aiidxe|sIaaing-... 
valye.s.. . ^ « .. ^ . --«.''• 

tB'^Q.'dO ?iistbn'rii^9 expander. 

'—•rings;—^Uslng-this tool properly will avoid 
—-fei?«^king.;.rii>gs>~- r 

Piston ring compressor. Fig. 8 shows a 
piston ring compressor that is special for the 
smaMr^^^'^FstoSPjfotod^in a small engine. It 
is^usedjorjrepjacia^'tfii piston in the cylinder 
oTa 4-cycie engine. 

c i i A :ji:sx 

» f 
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Fig. 5. Valve spring compressor. 

Valve key inserter . Fig. 6 shows a de­
vice with a magnet on one end and an opening 
for a valve pin in the other . This tool is 
useful for removing or inserting the pin or 
other retaining device in the end of the valve 
stem while the spring is compressed. 

Piston ring expander. This device (Fig. 7) 
is made both for removing and replacing piston 
VAS 3019 

n g . 8. Piston ring compressor. 

Measuring tools 

Thickness gauges. The flat feeler gauge 
(Fig. 9A) is necessary for measuring clear­
ance between the piston and cylinder wall, 
piston ring gap, b reake r point clearance, 
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Fig. 9. Thickness gauges may be (A) flat-type for general 
use or (B) wire-type for measuring spark plug gap. 

etc. The wire-type gauge (Fig. 9B) is p re ­
ferred for measuring spark plug gap. It also 
has a notched lever for bending the flat term­
inal in setting spark plug gap. 

Micromete rs . Fig, 10 shows a set of 
three outside micrometers that are needed 
for measuring pistons, crankpin bearings, and 
other external diameters . One micrometer 
measures from 0 to 1 inch, one from 1 to 2 
inches, and the third from 2 to 3 inches, all 
in thousandths of an inch. 

_^^*^ 

Fig. 10. This set of 3 outside micrometers is used to 
measure from 0 to 3 inches by thousandths. 

Telescoping gauges. Fig, 11 shows a 
set of telescoping gauges for measuring holes 
or slots. This set can be used for inside di­
ameters from 5/16 to 3 1/2 inches. To meas­
ure an opening, use the largest telescoping 
gauge that will go in when the plunger is de­
pressed and locked. The plunger is spring-

loaded so it expands against the sidles of the 
opening when unlocked. Lock it in this po­
sition. Then remove the gauge and measure 
it with an outside micrometer to determine 
the exact diameter of the opening. When used 
this way, the telescoping gauge substitutes for 
an inside micrometer. 

Fig. 11. This set of telescoping gauges is used to 
measure inside diameters from 5 / 1 6 " to 3 1/2". 

Miscellaneous tools 

Torque wrench . The torque wrench, 
shown in Fig. 12, measures the torque ap­
plied in tightening a stud or nut. Its range 
is from 0 to 600 inch-pounds. It has a 3/8-
inch square drive and is used with a standard 
set of sockets for tightening head bolts, bear­
ing cap studs, sparkplugs, etc. Most large 
torque wrenches read in foot-pounds and are 
not suitable for small engine work. 

Fig. 12. Torque wrench. 

Cylinder ridge r e a m e r . This device 
(Fig. 13) i s used to remove the ridge from 
the top of a worn cylinder. This ridge de­
velops at the point where the \jg^er ring stops 
its upward travel. 

Valve grinder. This inexpensive, hand-

VAS 3019 



>. I 

(4) Small Eng/nes—Repa/r and Overhaul 

Fig. 13. Cylinder ridge reamer. 

operated device (Fig. 14) may be used for 
light grinding of valve seats. It is of doubt­
ful value if valves are in need of recondition­
ing. 

Fig. 14. Hand valve grinder. 

Valve facing machine. This is an item 
of precision equipment (Fig. 15) that is not 
often available in a school or home shop. Un­
less a considerable amount of valve work is 
done, it may be more economical to have valves 
refaced at an implement dea ler ' s shop or a 
commercial garage. 

/ 
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Fig , 15. Valve fac ing i ruchir .c. 

Valve seat grinder. This tool (Fig. 16) 
is the coimtorpart to the valve facing inachine. 
It is advisable to have the valve seats r e -
ground when the vulves are refaced in order 
to obtain a precise lit. 

Fig. 16. Volvo seat grinder.. 

2. DISASSEMBLING THE ENGINE 

Preparing for disassembly 

Before taking the engine apart, clean it 
thoroughly to avoid getting dirt into the in­
ternal p a r t s . Loosen dry dirt with a putty 
knife and a stiff brush. Then blow it off with 
an air hose. 

Clean off oil and grease with a safe sol­
vent (not gasoline) and wipe par ts dry with 
r ags . It is generally necessary to remove 
the fljnvheel shield and other sheet metal parts 
to complete the cleaiiing. 
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Drain the fuel from the tank and the oil 
from the crankcase (4-cycle engine). 

Remove air cleaner, carburetor, and fuel tank 

Remove the air cleaner assembly. If it 
is an oil-bath type, drain and discard the old 
oil. 

Unless you have a manual that shows a 
detailed p^'cture of throttle linkage, attachment 
of springs, e tc . , draw a sketch of these parts 
before you disconnect them from the carbur­
e to r . It is difficult to get them hooked up 
again properly without a drawing or picture. 

If the engine has a gravity fuel system, 
r emove the fuel tank, disconnect the fuel 
l ines , and remove the ca rbure to r . If the 
engine has a suction system, remove the car­
buretor and fuel tank together. Place these 
par t s in a box or other container and set it 
as ide. 

Remove the flywheel 

Examine the threaded end of the fl̂ ^wheel 
shaft carefully to determine whether it has a 
right-hand or left-hand thread. You may also 
find this information in the manual. 

Hold the flywheel with the shop-made tool 
shown in Fig. 1 or with a special wrench. Do 
not attempt to hold it with a screwdriver or a 
p ry bar wedged between the Tlywheel fins. 
These fins break off easily and this throws the 
flywheel out cf balance. On some rope-start 
engines, you can use a socket wrench to r e ­
move the flywheel nut, but if it has a recoil 
mechanism, a special wrench may be required 
as described previously. Use a sharp blow on 
the wrench with your hand to loosen the nut. 

The flywheel is usually keyed on to a 
tapered shaft. To remove the flywheel, have 
a helper h^ld the engine up by the flywheel an 
inch or two above the bench. Hit the end of 
the shaft a sharp blow with a lead hammer or 
protect the threads with a hardwood block and 
strike the blc^k with a hammer. The weight 
of the engine together witn the impact of the 
hammer will loosen the flywheel (Fig. 17). 

Remove the engine head (4-cycle engine) 

Remove the spark plug from the head 
f i rs t . Use a spark plug wrench that fits to 
avoid damage to the porcelain of the plug. 

Fig. 17. Hold the engine by the flywheel and strike the 
end of the shaft a sharp blow, using a wood block to 
protect the threads. 

Loosen and remove the head bolts. Note 
any difierence in length of these bolts so you 
can properly reassemble the head later. Also 
note if a brace support or a spark plug short­
ing device is held in place by any of the head 
bolts. 

Clean the carbon off the head, the top of 
the piston, and around the valves. If any of 
these parts are made of soft metal, be carefiil 
to avoid scratching them. Place the spark 
plug, engine head, and head bolts in a con­
tainer so they will not be misplaced. 

Open the crankcase 

Note carefully how the engine is put to­
gether. To open the crankcase on some en­
gines, you must remove the entire engine base. 
On others, one side of the engine comes off. 
If the engine is of the latter type, determine 
whether its main bearings are ball bearing or 
sleeve bearing type. You may find this in the 
manual. Type of bearings is often coded in 
the engine model number. 

If the engine has ball bearings, it is usually 
necessary to remove the grease seal and a 
bearing locking ring before the side can be 
taken off. You have to destroy this seal to r e ­
move it. Drive a scratch awl or other sharp 
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tool into the seal and pry it out (Fig. 18). 
Then remove the bearing locking ring (Fig. 19). 

Before you remove the side of the crank-
case , check for bur r s or roughness on the 
exposed end of the crankshaft. If necessary 
use a fine file or emery cloth to smooth the 
shaft. Remove the bolts and slide off the 
side of the engine, exposing the crankcase. 

Fig. 18. Drive a sharp tool into the seal and pry it out. 

TRU ARC RING 

Fig. 19. The bearing is held on the shaft by a locking 
ring. 

Be careful at this point not to let the 
timing gear fall out. It may be rem'jved after 
you have noted the timing marks (Fig. 20). If 
you cannot find these marks, make them your­
self with a sharp center punch before the gears 
are unmeshed. 

C"-0" 

TIMING 
MARK ON 
CRANKSHAFT 

Fig, 20. Note timing marks on crankshaft and cam gears 
before unmeshing them. 

VAS3019 

Remove the piston 

Examine the upper end of the cylinder. 
If a noticeable sharp ridge is present, turn 
the engine so the piston is down out of the 
way. Remove the ridge with the ridge reamer. 
Unless you remove this r idge, the top ring 
may catch on the ridge and damage the piston 
when you force it out of the cylinder. 

Before removing the crankpin bearing 
cap, note any marks on the cap and the con­
necting rod. It helps to write these things 
down. If no marks can be identified, mark 
these parts with a center punch so you can be 

ure to get them back in their original po­
sition. 

Unscrew the studs holding the bearing 
cap and remove the piston from the cylinder. 
With a 4-cycle engine, push the piston out 
the top. Most 2-cycle engines do not have a 
removable head so the piston must be pulled 
out the bottom. Replace the bearing cap and 
keep all parts together. 

Remove the piston rings 

Use the piston ring expander to remove 
the rings from the piston (Fig. 21). Do not 
expand them more than necessary to free 
them from the grooves and slip them off the 
pis ton. Note any differences between the 
r ings so they can be put back in the proper 
groo^'es and right side up. 

Fig. 21. Remove piston rings carefully *o avoid breaking 
them. 

Remove the valves 

Four-cycle engine. Remove the valve 
cover , being careful to avoid injuring the 
gasket if poss ib le . Adjust the jaws of the 
valve spring compressor so they are the right 
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distance apart to engage the full length of the 
valve spring. Force the jaws onto the spring 
and tighten the compressor until the spring is 
fully compressed. This should free the pin 
or other retainer so it can be removed. Re­
move the valve, noting whether it is intake 
or exhaust. The valves may be marked or 
you can tell by their position relative to the 
intake and exhaust manifolds. The exhaust 
valve generally shows the effect of greater 
heat. 

The valve springs may be removed or they 
may be left in place by releasing the valve spring 
compressor. If you remove the springs, tag 
them so they can be replaced in the proper 
position. 

Two-cycle engine. Most two-cycle en­
gine sTmvearee^Htype intake valve. Remove 
this and examine it carefully (Fig. 22). The 
reed is made of spring steel. It opens by suc­
tion and is supposed to spring shut to prevent 

loss of pressure back through the intake pox»,. 
Hold the reed valve up to the light. If it is not 
light tight, it should be replaced before the 
engine is reassembled. 

Remove the muffler and exhaust manifold. 
Clean the carbon out of the exhaust port with 
a hardwood scraper. 

REED STC^ 

VAIVC REED-̂ =-=^ '̂̂ ^== 

SEED VAIVIE 
HAli 

F i g . 22. The in take system on a two*cycte engine usually 
has a reed-type va lve. 

3. MEASURING CYLINDER, PISTON, AND RING WEAR 

This is an important step in small engine 
repair. Unless you determine accurately the 
condition of these parts, you cannot be sure 
what should be done to restore the engine to 
good operating condition. Make all measure­
ments carefully and check them with the man­
ufacturer's standard for minimum, maximum, 
and reject dimensions. The figures quoted in 
this publication are for one model engine only 
and are given as examples. Consult repair 
manuals and other references to find cor­
responding figures for your engine. 

Determining condition of cylinder 

It is important first to determine the type 
and amount of wear that has taken place in the 
cylinder. If this is beyond acceptable limits, 
your choice is between having the cylinder 
rebored and fitted with an oversize piston and 
rings, or replacing the engine. 

Cylinders may wear in three ways and 
usually in all three ways at once. They are 
(1) oversize in diameter; (2) out-of-round; 
and (3) taper. Following are the limits for 
our example engine; 

Minimum Maximum Reject 

Cylinder diometer 2.3115 2.3125 2.3145 

Uut-of>roun(l 
Cast iron .0015 
Lightweight .0025 

iopi .006 

Measuring diameter. Select the largest 
telescoping gauge that will fit inside the cylinder. 
Place it crossways in the center of the cylinder 
down about an inch from the top. Release the 
lock and let it expand against the cylinder 
walls. Be sure the plunger and stationary 
leg are held exactly perpendicular to the cyl­
inder wall. Lock the gauge, remove it care­
fully, and measure with the micrometer. If 
your reading is between the maximum and 
minimum, wear in cylinder diameter has not 
been excessive. If it exceeds the reject di­
mension, you should conclude that the engine 
cannot be put in good working condition without 
being rebored. Repeat your measurement 
several times to be sure you are right. 

Measuring for out-of-round. Repeat the 
diameter measurement first with the tele­
scoping gauge held parallel to the crankshaft 
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and then at a right ar^le to it. Compare these 
measurements. If they differ by more than the 
allowable amount, reject the engine as being 
worn too much out-of-round. The measure­
ment taken at a right angle to the crankshaft 
is usually the larger one as the cylinder tends 
to wear more in the path of crank travel. 

Measuring for taper. Take measurements 
near the top and bottom of the cylinder with the 
telescoping gauge held at a right angle with the 
crankshaft. If these measur«^ments differ by 
more than the allowable amount, reject the 
engine on the basis of too much taper. Cyl­
inders normally wear faster near the top than 
near the bottom because of greater heat and 
consequent poorer lubrication. 

Taper can be measured in another way 
with no special equipment except a piston 
ring and a feeler gauge. Place a piston ring 
in the cylinder near the top. Use the piston 
upside down to position the rimg exactly straight 
in the cylinder. Measure the ring gap with 
a feeler gauge (Fig. 23). 

- • 

J> 

o O " ^ 

FEELER GAUGE 

\ 
NEW RING. 

''S'-A--

f l " 
\ 

n .007' TO 
.017" 

F ig , 23. Measure the r ing gap wi th a feeler gauge. 

Use the piston to push the ring down near 
the bottom of the cylinder and again measure 
the gap with the feeler gauge. Take the dif­
ference between these two measurements , 
divide it by 3, and you have the amount of 
taper in thousandths of an inch. You must 
divide by 3 (actually by pi or 3.1416) because 
taper is expressed in diameter and you were 
measuring difference in circumference. Cir­
cumference is pi X diameter, or diameter is 
circumference-r pi. 

This simple test for taper is often enough 
to help you make a fairly good est imate of 
cylinder condition. If it causes you to reject 

the cylinder on the basis of taper, the other 
measurements are not necessary. If no ser ­
ious taper is found, it is reasonable to assume 
that the cylinder is not badly worn in diameter 
or out-of-round. 

Determining condition of the piston 

If none of the cylinder measurements in­
dicate rejection, the next step is to deter­
mine if the piston is suitable for reuse. First 
clean the carbon out of the ring grooves. A 
good tool for this purpose may be made by 
grinding a sharp edge on a broken piston ring 
(Fig. 24). Avoid cutting any metal out of the 
groove, particularly if the piston is made of 
lightweight, soft metal. 

F ig . 24. Clean the carbon out of the p is ton r ing grooves 
wi th a broken r ing, ground to a sharp edge. 

Two common reasons for rejecting a pis­
ton a re (1) excessive wear in the upper ring 
groove; and (2) excessive piston skirt clear­
ance. Manufacturer's recommendations for 
our example engine are : 

Minimum Maximum Reject 

Ring groove 
side clearance 

Piston skirt 
clearance .005 .007 

.007 

.008 

To de te rmine wear in the upper ring 
groove, place a new ring on the piston and 
measure the clearance between the side of the 
ring and the groove with a flat feeler gauge 
(Fig. 25). Replace the piston if it exceeds 
the reject figure. 

To measure piston skirt clearance, r e ­
move the ring and place the piston in the cyl­
inder upside down anj measure the clearance 
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NEW RING 

Fig. 25. Measure clearance between a new ring and the 
upper piston ring groove. 

between the piston skirt and the cylinder-wall 
(Fig. 26). Make this measurement at a right 
angle to the piston pin. You may find it easier 
to push the piston and a leaf of the feeler 
^^oge down into the cylinder together. You 
have the right thickness leaf when it requires 
about a 5 pound pull to remove the feeler 
gauge . 

Determining condition of piston rings 

Piston ring end gap should be measured 
for each compression ring and the oil ring. 
To measure the end gap, place the ring in­
side the cylinder near the top of its working 
range and use the piston to true it up. Deter­
mine the amount of gap between the ends of 
the ring with a flat feeler gauge. 

Manufacturer's recommendations for the 
example engine are: 

Minimum Maximum Reject 

Compression ring .007 .017 .035 

Oil ring .007 .017 .045 

If your measurement of ring end gap ex­
ceeds the allowable amount, the rings should 
be rejected. Bear in mind, however, that it 
is not worthwhile to install new rings in an 
engine if either the piston or cylinder is beyond 
the reject point in wear. 

1 

Fig. 26. Measure piston skirt clearance with a flat feeler 
gauge. 

4. CHECKING CRANKPIN AND BEARING 

1 

us*-

•a 

^ 
^,^^ 

Crankpin 

The crankpin, or part on the crankshaft 
to which the connecting rod bearing is at­
tached, should be checked for three things — 
(1) scoring; (2) diameter wear; and (3) out-
of-round. If the crankpin is badly scored due 
to poor lubrication or bearing disintegration, 
the crankshaft should be rejected. 

Consult manufacturer's recommendations 
for minimum diameter and maximum out-of-
round. For our example engine they are: 

Reject 

Crankpin diameter .867 or less 

Out-of-round .0007 or more 

Measure the diamf;ter of the cranlq)in with 
a small micrometer. Measure it several times 
in several places to dei.ermine actual diameter 
and differences in diameter or out-of-round. 
If either of these measurements indicate r e ­
jection, it will be impossible to fit the con­
necting rod bearing properly. Crankpins can 
be built up and reground or the crankshaft can 
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be replaced, but either of these alternative 
may be so expensive you will decide to replac 
the engine, 

Crankpin bearing 

Again the manufacturer specifies a min­
imum, maximum, and reject bearing clear­
ance . For our example engine, they are: 

Miriimum Maximum Rejecf 

Crankpin bearing 

clearance .0015 .0045 .0095 

A convenient way to measu re bearing 
clearance is to use a plastic thread (Plasti-
gage) made by a leading manufacturer of auto­
motive and engine p a r t s . Place a piece of 
the plastic thread about as long as the width 
of the bearing on the crankpin and tighten the 
bearing cap over it. Use the torque wrench 
and tighten the studs to the recommended 
torque. For our example engine this is 70 to 
80 inch-pounds. Without turning the engine, 
remove the bearing cap carefully and measure 
the width of the flattened plastic with the paper 
gauge furnished with the material (Fig. 27). 
You read this gauge directly in thousandths 
of an inch of bearing clearance. 

Ji •: 1 

F ig , 27. Measure bearing c learance w i th P las t i goge . 

The plas t ic thread comes in different 
sizes. For small engine work, two sizes are 
generally sufficient — .001 to .003, and .002 
to .006. li you place the piece of plastic par­
allel to the crankshaft, your measurement 
will indicate bearing clearance. If you place 
it at a right angle to the crankshaft and use 
a piece long enough to extend about half way 
around the bearing, your measurement will 
give some indication of out-of-round. 

If the crankpin is not too badly worn but 
bear ing c learance is beyond the rejection 
point, you may correct the problem by replac­
ing the connecting rod. 

5. REP^^CING THE PISTON 

Having made the measurements on the 
cylinder, piston, rings, and crankpin bearing 
and having determined what par t s should be 
replaced, you are ready to install these parts. 
Let us assume that the only par t s you found 
necessary to replace were the piston rings. 

Clean the cylinder wall thoroughly, first 
with an oil-soaked rag and then with a clean 
white rag. Continue until the clean rag shows 
no dirt. Do not use solvent as this would r e ­
move the protective oil film that has pene­
t r a t ed into the p o r e s of the cylinder-wall 
su r face . 
Checking new r ings 

Place each new ring in the cylinder, true 
it up with the piston and check the r ing end 
gap. If your cylinder measurements have 
been accurate, ring gap will probably be sat­
isfactory. If the gap is found to be too small, 
file off the end of the ring carefully, holding 
it in a vise. 

T-"stalling new rings on the piston 

Use the piston ring expander to install the 
rings on the piston. The oil ring is usually 
put on first and it can be either side up. The 
compress ion r ings may be different. The 
center compression ring may have a slight 
recess on one outside edge, called a scraper 
groove. This scraper groove goes down. The 
upper compression ring may have a recess 
on one inside edge. This r e c e s s goes up. 
Fig. 28 shows the various rings and the proper 
position of each. 

The piston of a 2-cycle engine may have 
a small pin or knob in ea^n ring groove to 
keep the ring from turning (Fig. 29). The 
ring must be installed so this pin comes in 
the ring gap. Th se knobs are to prevent the 
ends of the rings from catching in the cylinder 
ports . If you install these rings improperly, 
they are likely to be broken when you force 
the piston into the cylinder. 
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SCRAPER GROOVE 

4 

lo 

F ig . 28. Rings should be i ns ta l l ed in correct pos i t i on on 
the p is ton . 

RING 

TOP VIEW 

F ig . 29. Some p is tons have a p in in each r ing groove that 
f i t s in the r ing gap. 

Installing the piston in the cylinder 

Squirt some oil on the piston and around 
the r ings . Then lower the piston into the 
cylinder with the connecting rod bearing turned 
the right way until the projecting oil ring is in 

contact with the engine block. Place the ring 
compressor over the piston and tighten it to 
squeeze the rings into their grooves. Then 
push the piston down until all rings are inside 
the cylinder. 

Oil the crankpin bearing surface, put on 
the bearing cap, and tighten the studs to speci­
fied tension with a torque wrench (70-80 inch-
pounds). Turn the engine over to be sure it 
moves freely. If not, you may liave the piston 
in backwards as some engines have a slightly 
offset connecting rod which binds if it is not 
installed in correct position. If the engine 
turns freely, lock the studs, and close up the 
crankcase. 

In a 2-cycle engine, the pi .on is usually 
put in from the bottom. Be sure you have it 
turned correctly (Fig. 30). It is not necessary 
to use a ring compressor since the bottom of 
the cjdinder has a chamfer which compresses 
each ring into its groove as the piston is pushed 
up. 

INTAKE 
SIDE 

fXHAUST 
SIDE 

F i g . 30. Note the correct pos i t ion of 
2-cycie engine. 

th e p is ton in a 

6. SERVICING THE VALVES 

51 

Inspect the valves and valve seats care­
fully for evidence of improper contact and 
leakage. The mark of contact on both the 
valve and its seat should be clean and con­
tinuous. Since valve condition is so impor­
tant in maintaining good compression, it is 
usually advisable to reface the valves when 
overhauling an engine. 

Refacing valves 

As mentioned previously, this is done on 
a special valve facing machine. The following 

su^estions are made in case you have access 
to a facing machine. Otherwise the valv«̂ <5 
can be taken to a repair shop for this work. 

Dress the wheel lightly with the special 
diamond dressing tool before yoif use it to be 
sure the wheel is clean and t rue . Check the 
angle setting of the machine to be sure it is 
the same a s your valves. For most small 
engines this angle is 45^ but you should verify 
this from your manual. 

Place the valve stem in the chuck and 
tighten securely. Start the machine and slowly 
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move the valve up to the face of the wheel, 
moving it ac ross tlie wheel steadily when it 
begins to cut. Take light cuts and continue 
only until the cutting is continuous around the 
ent i re valve face. You can tell this by the 
sound. 

It is not until facing has been completed 
that you can tell for sure if the valve can be 
reused. The width of the valve margin on a 
new valve is usually about 1/32 inch (Fig. 31). 
If this margin is less than 1/64 inch wide after 
refecing, the valve should be rejected. With­
out this minimimi width, the valve will over­
heat and warp or burn. 

' ^ 

1/64 MINIMUM u 9 
i 
T 

1/32 OK 

Fig. 3 1 . Valve margin should be 1 / 3 2 " wide, 
valve if it is less than 1 /64" . 

Reject 

Servicing valve seats 

If the valve seat is in bad condition, it 
may be reseated with the special reseating 
tool. Select the right size pilot to fit tightly 
in the valve guide and use a stone of proper 
d iameter and angle. Dres s the stone each 
time before using it . Grind the seat lightly 
until a clean, continuous line is formed. 

Some engines have valve seat inser ts 
made of hard alloy steel. These can be r e ­
placed but a special tool is required for r e ­
moving the old seat (Fig. 32). Prepare the 

Fig. 32. Use a special tool to remove valve seat inserts. 
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new insert by placing it in a freezer for sev­
e ra l hours to shrink it so you can p re s s it 
into the r e c e s s in the engine block. Then 
you peen the area around it with a ball peen 
h a m m e r to hold it in p lace . A new insert 
should be lightly ground with the reseating 
tool to true it up. 

Replacing the valves 

After the valves have been refaced or 
replaced, they may be ground lightly with the 
hand grinding tool. Use fine valve grinding 
compound and grind only until a continuous 
mark shows around the valve face and seat. 
Too much hand grinding will destroy the effect 
of refacing because the valve may not seat 
where you ground it when the engine gets hot. 

Wipe all traces of \'alve grinding compound 
off the valve faces, s tems, valve seats, and 
guides. This material is very abrasive and 
will ^jause rapid wear if left on any moving 
p a r t s . 

Replace the valve springs and keepers, 
using the valve spring compressor and the pin 
inserter. Turn the engine over to be sure the 
valves are opening and closing properly. 

Checking and adjusting tappet clearance 

Be sure the valves a r e in fully closed 
position when you measure tappet clearance. 
Turn the engine over until the intake valve 
s t a r t s to open. The piston should be going 
down on the intake stroke at this t ime. Keep 
turning until the piston reaches the top again. 
This is the end of the compression stroke and 
both valves should be fully closed. 

Measure the gap between the end of the 
valve stem and the tappet with a flat feeler 
gauge. This gap should be between the min­
imum and maximum prescribed by the manu­
fac tu re r . For our example engine, these 
f igures a r e : 

Intake valve 

Exhaust valve 

Minimum 

.005 

.009 

Maximum 

.007 

.011 

Too little clearance is very serious as it \ ) ! 
will not allow the valve to close fully when the , j 
stem has expanded with the heat. If a valve I 



\'-^smff^ 

9m 

-^sr< 

Small Engines—Repair and Overhaul 
(13^ 

does not close and seat properly, it overheats 
and burns rapidly. Too much clearance makes 
a valve open a little too late. It a' . opens less 
than the full amount. Both of these things 
cause some loss of power. 

Refacing and reseating causes the valves 
to seat deeper so tappet clearance is generally 
reduced. The only way to res tore proper 
clearance on most small engines is to grind 
off the end of the valve s tems. The valves 
must be removed from the engine for this 
operation. 

If valve stems are ground off by trial and 
e r ror , it is usually necessary to put them in 
and take them out of the engine several times 
in order to get the clearance just right. The 
valve springs must be secured to the valve 
each t ime before an accurate measurement 
can be taken. To avoid this repetition, note 
the first time how many thousandths of an inch 
must bs removed from each valve stem. Take 
the valves out. and measure the length of each 
with the large micrometer before you start 

grinding off the stems (Fig. o3). By al ter­
nate grinding and mea'surir^, you can take off 
the desired amount. 

Replace the valves, make a final check of 
tappet clearance and replace the valve cover. 

Fig, 33. Measure the length of the valve with a microm­
eter. 

:)i r\ 
7. REPLACING THE ENGINE HEAD 

1 ^ ' ' 

After the valves have been serviced, you 
a r e ready to replace the engine head. It is 
advisable to obtain and use a new head gas ­
ket. Place the head in position and insert the 
head bolts. Draw them up evenly until they 
a re snug. 

Use the torque wrench to finish tightening 
the head bolts after determining the proper 

torque from the manual. For our example 
engine it is 125 to 150 inch-pounds. Alter­
nately tighten bolts on one side and the other 
so that the head is drawn down evenly. 

Do not replace the spark plug at this time. 
It will be easier to turn the engine over while 
servicing the ignition system if you do not 
have to work against compression. 

8. REPAIRING THE CARBURETOR AND FUEL SYSTEM 

m 
Two types of fuel systems are common 

on small engines. They are the gravity sys­
tem in which the tank is elevated above the 
carburetor and the suction system in which 
the tank is below the carburetor. With either 
type, clean out the tank thoroughly and rinse 
it with gasoline. Blow fuel lines clear with 
compressed a i r . -

Servicing the float-type carburetor 

The gravity system has a float-type car ­
bure to r which is quite s imi la r to that of a 
large engine. It should be disassembled for 
checking, cleaning, pî d replacement of par ts . 

If the main fuel jet adjustment is on the side 
of the carburetor as in Fig. 34, remove the 

VAS 3019 



. » - ' 

'^^> 

(14) 
Small Engines—Repair and Overhaul 

MAIN FUE 
JET 

:^^s^^^^^^^\;.\l,^v^^^^^v^ 

•NEEDLE VALVE 

Fig. 34. Remove the main fuel adjusting needle valve and 
jet before disassembling the carburetor. 

main fuel jet before taking the carburetor 
apart. This jet extends up through both halves 
of the carburetor and may be damaged if it is 
not removed first. Loosen the needle valve 
packing nut and remove the needle valve and 
nut together. Unscrew and remove the main 
fuel jet using a screwdriver that has been 
ground to the proper width and thickness to 
fit the slot in the jet. You can see this slot 
if you look inside the opening from which the 
needle valve has been removed 

Remove the screws and or̂ sn up the car­
buretor, noting how all pc^rts fit together. 
Remove the float and float valve. Remove the 
idle jet needle valve. 

Clean the carburetor bowl and all parts 
with special gum solvent or lacquer thinner. 
Wipe parts dry and lay them out so you can 
examine them. 

If the float valve has a groove around it 
that you can feel with your finger nail, r e ­
place it and its seat. Do the same with the 
two needle valves. Shake the float to see if 
there is any fuel inside it. If so, this in­
dicates that the float has a hole in it and should 
be replaced. 

Reassemble the float valve seat, float 
valve, and float. Check the float position when 
the valve is fully closed. In most cases the 
float should be at right angles to the carbur­
etor body when the valve is closed (Fig. 35). 
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Fig. 35, Float position is correct whan A and A' are the 
same, 

If necessary, adjust by bending the projection 
that presses against the float valve. 

Check the throttle shaft for wear and r e ­
place if there is noticeable looseness between 
the shaft and bearings. If the bearings are 
not replaceable, the entire carburetor should 
be replaced. 

Reassemble the carburetor using new 
gaskets. Reconnect the fuel line and the link­
age between the throttle, governor, and manual 
controls. 

Servicing the suction-type carburetor 

Remove the fuel tank from the carburetor, 
being careful not to damage the fuel tube. In 
the suction system the fuel tank corresponds 
to the carburetor bowl. The tank is gener­
ally made broad and shallow so that the vari­
ation in height of fiiel level between a full and 
empty tank is held to a minimum. 

Remove the fuel tube from the carbur­
etor. This is generally a press fit and the tube 
may be held in a vise for removal as shown in 
Fig. 36. Test the ball check in the bottom of 
the fuel tube by blowing through it both ways. 
It should be a i r tight when blown from the 

Fig. 36. Hold fuel pipe in a vise and pry it out of car­
buretor body with two screwdrivers. 
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top but the ball should open when you blow 
through the sc reen end. 

If the ball is stuck or grimy, soak it in 
gum solvent or lacquer thinner until it is 
clean and f ree . Clean the screen also and 
replace the ent i re fuel tube assembly if it 
cannot be put in good condition by cleaning. 

This tj'pe carburetor usually has only a 
main fuel jet . Remove the needle valve so 
you can check it and its seat for wear. Replace 
these par ts if they show wear as described 
previously. Open up the carburetor, clean, 
and inspect all pa r t s before reassembling. 
Fress the fuel tube into the bottom of the car ­
buretor, using a bench vise as shown in Fig. 
37. Reconnect the fuel tank. 

Mount the carburetor on the engine, using 
a new manifold gasket , and reconnect the 
throttle linkage. Service the air cleaner ac­
cording to manufacturer's recommendations 
and mount it in place. 

Fig, 37. Press new fuel pipe into carburetor body with a 
vise. 

9. SERVICING THE IGNITION SYSTEM 

^s«i 

Breaker points 

Remove the breaker point cover and ex­
amine the condition of the points. If they are 
burned or pitted, they should be replaced. If 
you replace the points, have the condenser 
tested or replace it too. 

Adjust the clearance between the breaker 
points when fully open to that recommended. 
F o r our example engine this clearance is 
. 020. Wipe the blade of your feeler gauge 
clean of oil or g r e a s e before you use it to 
check point sett ing. 

Spark plug 

Inspect the spark plug for fouling, wide 
gap, or burned condition. Cleaning a dirty 
plug is a questionable pract ice. If in doubt, 
it is best to replace it with a new plug of the 
p r o p e r number a s specified by the engine 
manufac tu re r . 

Adjust the plug gap to the recommended 
c learance . For the example engine this is 
.025 . 

Coil and ignition wiring 

The coil and ignition circuit can be tested 
with a 6-volt lantern battery as shown in Fig. 
38. It is convenient to have a clip on the end 
of one battery wire and a test prod on the end 
of the other. 

Fig. 38. A coil and ignition circuit tester. 

Connect the spark plug wire to the plug 
and lay the base of the plug in contact with the 
engine head. Clip one battery wire to the en­
gine frame. Turn the engine until the points 
a re fully open and scratch the insulated part 
of the breaker point assembly with the test 
prod (Fig. 39). A spark should jump the gap 
at the plug. The spark is most intense when 
you touch the prod to the insulated point for a 
moment and then break contact quickly. This 
simulates the action of the breaker points when 
the engine is running. 

If you get no spark at the plug, do not 
conclude immediately that the coil is defect­
ive. The trouble may be in the points, in the 
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mS Fig, 39. Clip one battery wire to the engine frame. 
Scratch the insulated breaker point with the prod and a 
spark should jump the plug gap. 

primary wire leading from the points to the 
coil , in the coil grounding w i r e , or in the 
secondary wire leading from the coil to the 
plug. 

Note what kind of a spark, if any, oc­
curs when you scratch the insulated point with 
ths batteiy prod. 

No spark. This means that the current 
is not goiQg through the primary ignition c i r ­
cuit. Look for a poor connection or a break in 
the wire leading from the point assembly to the 
coil. A loose connection at the point where the 
coil winding is grounded will also cause this 
fault (Fig. 40). 

ARMATURE 
GROUND 
WIRE 

ARMATURE 

Fig, 40. The armature ground wire must be tight. 

Small spark. A small spark of the same 
intensity that you get when you scratch the 
prod on the engine frame indicates that the 
insulated breaker point assembly is grounded 
somewhere. This may be due to the lug on the 
wire attached to the insulated point touching 
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the frame, or to a break in the insulation on 
the wire leading from the point to the coil. 
Do not overlook the shorting mechanism that 
may be used to stop tne engine. If your engiae 
has a switch to turn it off, or if you close the 
throttle to stop it, this mechanism may be 
shorting out the points continuously. 

Bright spark. This indicates that the pr i­
mary circuit of the coil is probably all right. 
When '̂ou energize the primary circuit, a mag­
netic field br.ilds up in the coil. When you 
break this circuit, the primary field collapses, 
giving a momentary surge of feirly high voltage 
back through the primary circuit. This causes 
a bright blue spark at yo^r prod. 

If you still get no spark at the plug and you 
are sure the plug base is making good contact 
with the engine head, look for trouble in the 
secondary circuit. Check the connection of 
the spark plug wire to the coil. It should be 
pinched tight a s shown in Fig. 41 but not 
so lde red . 

IrGHH 

Fig, 41 , The spark plug wire should be pinched t-ght but 
not soldered. 

Look next for worn insulation on the spark 
pli^" wire, particularly where it passes through 
openings in the frame or under metal clips. 
High-voltage current may be shorting to the 
frame at these points. There may also be a 
break in the wire somewhere between the coil 
and the plug. To check these possibilities, 
disconnect the spark plug wire from the coil 
and connect a new piece of wire directly to the 
coil and plug. 

If the plug still fails to fire, you may con­
clude that the coil is defective and should r e ­
place it with a new one. 

Check magneto air gap 

Magneto air gap is the distance between 
the rotating magnets in the flywheel and the 
stationary laminations of the coil. The closer 
these two come together without rubbing, the 
stronger the current produced by the magneto 
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will be. Manufacturer's recommendations 
for magneto a i r gap for our example engine 
are: 

Minimum Maximum 

Magneto air cap 

Zinc flywhee' .008 .011 

Aluminum flywheel .018 .022 

Coil and armature outside flywheel. If 
the coil and armature are outside the tlj'wlieel. 
checking and adjusting the magneto air gap it, 
a simple procedure. Replace the fij^vheel. it 
the flywheel key is worn or partly sheared, use 
a new one. This is a specia.l soft key suppli(^:i 
by the manufacturer which is meant to shear 
in case the engine jams or locks to av^id duiU -
age to the i^iternal parts . Do not use a hai o 
ened steel key. 

Check magneto air gap with a flat feekr 
gauge as shown in Fig. 42. If tliis gap is le^s 
than the minimum, or greater than the max­
imum, loosen the armature mounting screws. 
Adjust the arm.ature to the proper gap and r e -
Lighten the screws. 

F i g . 42. Check magneto air gap wi th o f la t feeler gouge. 

An alternate method of setting magneto 
air gap if the coil and arr ture are outside 
the flywheel is to use special tag or a govern­
ment postal card as shown in Fig. 43. A postal 
card is about .010 inches in thickness. Rotate 
the flywheel until the magnet pole pieces are 
opposite the stationary laminations of the coil. 
Place the card in the gap, loosen the screws 
holding the laminations, and allow the mag­
netic pull to draw the laminations down against 
the card. Tighten the screws and v/ithdrawthe 

POSTAL 
CARD OR 
SPECIAL 

TAG 

F ly . t3. Set magneto air gap wi th a posta l card or specia l 
tug OS the th ickness gauge. 

Lard, leaving the proper air gap. Use two 
thicknesses of card for an akmiinum flywheel. 

Coil and amiature inside flywheel. If the 
coil and armature are inside the flywheel on 
your engine, it is somewhat more difficult to 
measure magneto a i r gap. une method is to 
wrap one thickness of electr ician 's piastic 
tape over the armature laminations as shown 
in Fig. 44. Replace the flywheel and tighten 
down the nut that holds it. Turn the engine 
over about twice and remove the flywheel, 
turning the magnets away from the armature 
before you disturb the wheel. 

F ig . 44. If the co i l and armature are ins ide the f lywheel, 
use p las t i c tape to measure magneto air gap. 

If the tape has been scuJi" d, it indicates 
the c learance is probably too small a s the 
thickness of one layer of plastic tape is about 
.008. If the tape is not scuffed, apply a sec­
ond layer, put the flywheel back on, tighten 
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it, and again turn the engine two turns. If the 
tape is not scuffed this t ime, you have too 
much magneto a i r gap. 

To adjust the air gap loosen the armature 
mounting s c r ews and move the a rmature 
slightly. If there is no play in the holes, you 
can r ed r i l i them slightly overs ize . After 
adjusting the armature, you should repeat the 
checks with tape as before. 

Final check of ignition system 

An ignition system in proper working order 

will produce a spark sufficient to jump a gap 
much larger than a normal sparkplug setting. 
Specified magneto output should jump a gap of 
. 166 for our example engine. 

To check magneto output, open the point 
setting on a spark plug to . 166. Connect it to 
the spark plug wire and lay it with its base in 
contact with the engine head. Crank the en­
gine in the regular way as though you were 
t rying to s t a r t i t . At this speed a strong 
spark should jump this wide gap at regular 
in tervals . 

10. OPERATING AND CHECKING THE ENGINE 

Put on the flywheel shield and any other 
remaining p a r t s . Replace the spark plug, 
tightening it with the torque wrench to a tor­
que of 250 to 275 inch pounds. Attach the 
spark plug w i r e . 

Refill the crankcase (4-cycle engine) with 
new oil o* proper type and viscosity. Fill the 
fuel tank with clean gasoline or with the prop­
er mixture of gasoline and oil (2-cycle engine). 
If your engine has an oil-bath air cleanei*, fill 
it with clean oil to the proper level. 

Open the main fuel jet needle valve on the 
carburetor 1 to 1 1/2 turns from closed po­
sition. Open the idle jet needle valve a like 
amount if your engine has an idle jet. Close 
the choke and start the engine. 

With the throttle in about half open po­
sition, adjust the main fuel jet to the position 
where the engine runs fastest and smoothest. 
Then hold the throttle shut and adjust the idle 
screw until the engine runs fastest and smooth­
est. Set the idle speed adjusting screw so that 
the engine idles at recommended speed. 

Allow the engine to warm up and then r e ­
adjust both carburetor jets until the engine ac­
celerates smoothly and runs properly at all 
speeds. 

The reconditioned engine is now ready to 
be put back into service. After 8 or 10 hours 
of use, retighten the head bolts with the torque 
wrench and check it over once more for any 
par ts that have not bepn tightened properly. 

fa 

Most of the illustrations were supplied by Briggs & ^•-otton Corp., Milwaukee, Wise , Clinton Engines Corp., Maquoketa, Iowa, ^ 
Perfect Circle Corp., Hagerstown, Ind., and Zim Manufacturing Co., Chicago, I I I . i 
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SMALL ENGINE REPAIR CHART 

Engine Make_ Model Serial No. 

li 

ITEM 

Cylinder - Diameter 

- Out of round 

Taper 

Ring groove side clearance 

Piston skirt clearance 

Ring end gap - Compression 

Oil 

Cranlcpin - Diameter 

- Out of round 

Crankpin bearing clearance 

Valve margin 

Tappet clearance - intake 

- exhaust 

Carburetor float level 

Breaker point gap 

Spark plug gap 

Magneto air gap 

Magneto output gap 

MIN. MAX. REJECT ACTUAL 

1 

RECOMMENDATION 

• • ; 
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This study guide is for student use in the related instruction phase 
of high school or post-secondary cooperative or preparatory trade 
and industrial education programs with a job cluster focus in radio 
and television servicing. It was developed by a statewide committee 
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technical and related information topics B^ro. correlated in parallel 
columns with 37 assignment sheets which provide the student with the 
assignment, reference, and a series of true-false, completion, 
multiple choice, and listing or problem-type questions. The material 
is to be used by individual students under teacher direction for 180 
hours. The teacher should be a qualified coordinator or trade 

instructor, and the students must be juniors in high school with a 
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fay FOREWORD 

This course of study, consisting of an analysis of the work 
of the radio and television serviceman, together with assignment 
sheets covering the related (occupational) information to be 
taught by the school, has been prepared for teaching radio and 
television servicing on an individual basis in a part-time 
cooperative occupational education program. 

The original course of study for radio servicing was pre­
pared by Mr. Charles See, B.S. in Electrical Engineering, 
University of Missouri, and formerly a student in the Diversi­
fied Occupations class at Hannibal High School, Hannibal, 
Missouri. The 1955 and the 1961 revisions of this course of 
study were prepared by Dr. Thomas R. Gaines and Dr. B. Wesley Brown, 
respectively, both former research assistants at the University 
of Missouri. The present revision was prepared by Mr. B. H. 
Campbell and Mr. Vincent Oxley, research assistants in Industrial 
Education at the University of Missouri. 

We wish to acknowledge our indebtedness to Dr. H. H. 
London, Professor of Industrial Education at the University of 
Missouri, for the direction and administration of the Curricu­
lum Materials Laboratory in which this material was prepared, 
and to Dr. James B. Karnes, Assistant Prof'3ssor of Industrial 
Education at the University of Missouri, who supervised the 
preparation of the material and edited the manuscript. Credit 
is due to Mr. B. W. Robinson, Assistant Commissioner of 
Education, Mr. Merton Wheeler, Director of Industrial Education, 
and to other staff members of the State Department of Education 
for their efforts in the development of the Industrial Education 
Curriculiim Series of which this course of study is a part. 

HUBERT WHEELER 1 

-1 

Commissioner of Education 

June, 1967 
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INTRODUCTION 

In preparing this couise of study, it has been assumed that 
the attainment of occupational competency in any type of work 
involves three different, yet closely related, types of learning. 
They are: 

1. Mastery of the practical job skiĵ Ĵ s and procedures 
performed by the worker m the occupation. 

2. Comprehension of the technical and related infor­
mation basic to an intelligent understanding and 
practice of the occupation. 

3. Development of those personal-social traits which 
are essential for the successful worker. 

The first group of these "learning units," the job skills 
and procedures, has been arranged in the analysis under the 
heading of "Job Training„" The second group of "learning 
units," the technical and related information, has been arranged 
under the heading of "Related Information." And the third 
group, the personal-social traits, has been listed in the intro­
ductory section addressed to the student-worker. 

In a cooperative educational program it is necessary for 
both cooperating agencies, the school and the employer, to 
understand clearly just what each is to be responsible for in 
the training of the student worker. Experience has shown that 
most of the practical job skills and procedures of an occupation can 
best be learned through supervised work on the job. Experience has 
shown also that the school can best teach most of the technical 
and related occupational information needed by young student workers. 
This division of responsibility has been made m the arrangement of 
this course of study; that is, it is expected that the student-
worker will master the job skills and procedures through practical 
work on the job under the immediate supervision of the employer, and 
that he will receive instruction in related occupational information 
in the school under the direction of the coordinator. 

Skills and related information are mstters for direct instruction, 
but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as well 
as the home, must assume responsibility for developing in the student-
worker those habits, attitudes, and character traits which are essen­
tial for success m his occupation and in life. Both the employer 
and the school should be constantl^^ on the alert to see that the student-
worker places desirable interpretations on his experiences and that 
he does not practice habits and exhibit character traits detrimental 
to his success. 
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Since the coordinator's class will be made up of fifteen 
or more students, each differing from the other significantly, 
studying a dozen or more occupations which differ markedly in their 
requirements, it follows that it will be impossible for him to teach, 
through the group method, the occupational information which relates 
to the specific job of each student-worker. In order to be effective, 
this type of instruction must be individualized. There is, of course, 
some related information such as occupational health and safety, 
workmen's compensation, wage-hour laws, fair labor standards, unemploy­
ment compensation, and the like, which is of common interest and 
concern to all student-workers, and may be effectively taught by the 
group method. But if the coordinator is to make a real contribution 
to the in-service vocational education of his students, he must devote 
a major portion of his classroom instruction to content which deals 
specifically with the work of each boy and girl enrolled. 

With this requireme 
individual instruction, 
prepared. Each contains 
and range of units cover 
develop interest, explai 
to convey to the student 
assignments including re 
of new-type questions de 

nt in mind, and m order to facilitate 
this series of assignment sheets has been 
certain record data as to number 
ed, introductory paragraphs designed to 
n the importance of the assignment, and 
what he is expected to learn, specific 
ading, learning activities, and a series 
signed to check his attainment. 

It is usually desirable to teach the related information 
in school at the time it will be used most advantageously on the job. 
However, in the case of radio and television servicing the theory 
related to this subject is best learned m a certain order, each 
assianment being a building block upon which to add later assignments 
Therefore, there will be occasions when the related classwork for 
this course will need to be presented in a logical, progressive order 
and may not coincide exactly with the job training. 

In selecting instructional materials for this course, an 
effort has been made to restrict the number to those including 
information considered to be most important for the radio-television 
servicemen to know, and to those of recent publication. It is 
recommended that copies of these materials be secured and kept m 
the coordinator's classroom for ready use by the student. 

In several of the assignments, "closed book exercises" have 
been suggested. These usually consist of drawing schematic circuit 
diagrams. They may either be used as examinations or the student may­
be given the assignment m advance so that he can practice drawing 
the prescribed circuit diagram. The important point is that if he 
fails to draw the diagram properly., he should not be allowed to go 
on to the next assignment until he has demonstrated tha he can make 
the drawing without reference to any books or notes. 
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The key sheets, available in a separate pamphlet, have 
been prepared to enable the coordinator to score quickly the 
objective tests which are a part of each assignment sheet. These 
key sheets.give the correct answers to the questions, as well as 
the reference and page on which each answer can be found. The key 
sheets should be kept in the coordinator's possession. 

i ^ 
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TO THE STUDENT-WORKER 

The day of the "screwdriver radio mechanic" is past. To be 
successful today a radio or television serviceman must not only be 
familiar with the techniques of servicing but also must have a 
thorough understanding of the fundamentals and theory behind the 
work. 

Radio and television servicing offe'. ̂  many things besides an 
occupation. It is an open door to many fields involving electricity, 
electronics, communications, and picture production. Further training 
may also lead to openings in physics, atomic research, or industrial 
electronic controls. Broadcast and telecast station technicians and 
operators often start as radio or television servicemen. Amateur 
radio operation, set-building, and radio and television experimenting 
offer possibilities for interesting hobbies. 

The expansion of home television and radio, both AM and FM and the 
introduction of color television, clos'̂ d̂ circuit television, stereo-

' phonic radio, and miniature transistorized circuitry with its many 
uses have opened up many new possibilities in the -sld. According 
to the U.S. Department of Labor, OccuT;̂ ational Outlook Handbook, 1966-67, 
in 1964, more than nine out of ten households had one or more tele-

• vision receivers and those having two or more are expected to increase 
rapidly over the next decade. Much of the increase will be in the 
form of color and portable receivers. There will be a substantial 

^ increase in the use of stereophonic radios and phonographs, AM-FM 
radios, portable transistor radios, home tape recorders for home use 

I and closed circuit television, two-way radios and many other electronic 
. devices in business, industry, and the professions. 

According to the Statistical Abstract of the U. S. 1966, which is 
I published by the U.S. Departs .xt of Commerce, Bureau of the Census, 

of the households in the United States in 1965, 73 per cent had one 
television receiver, 20 per cent had two or more sets, and 7 per cent 

S had no sets. Also, there are more radios of all types in the United 
i States than there are people. In 1963, there were over 43,000 televi­

sion and radio repair shops in our nation with an annual payroll of 
$8,700,000, This clearly indicates the unusual opportunities for 

i those planning to enter the fiela of television and radio repair. 

One of the most important phases of your training in this course 
should be that relating to the reading and drawing of circuit diagrams, 
especially schematic circuit diagrams. Throughout the course you will 
be asked to draw these diarrams, because the ability to draw a schema­
tic diagram of a typical receiver shows a great deal of understanding 
of radio and television principles. You are urged, therefore, to 
practice drawing the schematic diagrams without referring to books 
or notes. 
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There are some personal traits which are necessary for success 
in most occupations, such as good health, cooperation with fellow 
employees and with customers, honesty, and a willingness to assume 
responsibility and to work hard. 

Honesty probably deserves special consideration. In a technical 
occupation, when dealing with the public, it is very easy to develop 
dishonest practices with the mistaken idea that the people whom you 
are serving will not know the difference. Some people will 
soon suspect thay are being overcharged. After a time these dis­
satisfied customers will add up to a considerable number. You will 
then find that you have very few customers, or if you are working 
for someone ^Ise, your employer will become s: spicious and will dis­
charge you. It cannot be over-emphasized that honesty is of great 
importance in any undertaking. 

Good health and personal a-̂ oearance are also very important in 
any occupation in which the wori •^: deals V7ith the public. You should 
always present a neat and clean appearance, and your shop should be 
kept in the sa.ne manner. Although good health is important, it should 
be stressed that greater than average physical strength is seldom 
required, and average vision and hearing are sufficient. 

f - 1 

Personal interests are of importance for the prospective radio 
and television serviceman. This occupation seldom involves vigorous 
exercise, it is generally indoor work with a small amount of outdoor 
activity. The hours are usually regular and the working day is the 
same as in other occupations of this nature; ordinarily this is 
eight hours per day. Any student who is interested in scientific and 
theoretical subjects which must be analyzed to be understood, should 
find radio and television servicing an interesting vocation. This 
interest should be deep enough to enable him to study radio and tele­
vision theory and new developments without any feeling of boredom, 
because this knowledge is necessary for success. 

I! 
^ 

1 

3 
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REFERENCES FOR RADIO AND TELEVISIO;>I SERVICING 

A. Marcus, Abraham, Radio Servicing: Theory and Practice, Prentice-
Hall, Inc., Englewood Cliffs, N. J., 1960, $6.00'^* (26)* 

« 

B. Radio Corporation of America, RCA Receiving Tube Manual TechnicaJ. 
Series RC-25, Tube Department, Harrison, N, J.~ 1966", $1,25** (4) 

C. Marcus, William, and Levy, Alex, Elements of Radio Servicing, 
McGraw-Hill Book Co., New York, 1967, $6.50^* " (5) 

D. Mandl, Matthew, Mandl's Television Servicing, The Macmillan 
Company, 60 Fifth Ave., New York 11, N. Y., 1965, $8.95** (9) 

s 

i^Ki 

m 

m 

*Frequency of use in assignments 
**Subject tc educational discount 
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ANALYSIS FOR RADIO AND TELEVISION SERVICING 

m 

M • 

mm- ' 

• ? - • # " 

JOB TRAINING: IvTiat t h e 
Worker Shou ld be Ab le t o Do 

Assign. RELATED INFORMATION: What 
No. the Worker Should Know 

/ J M 

m 
W 
9/ 
MP 

4 

Fundamental Radio ?r.d Electrical Theory 

Read resistor color 
codes 

Calculate resistance 
voltage, and current 

9, Calculate impedances 

10. Read modern receiver 
schematic diagrams 

13. Read capacitor color codes 

2 

2 

3 

4 

1. The nature of radio waves 

2. The electron theory 

3. Direct current circuits; 
batteries voltage, current, 
power, and resistance 

4. The use of Ohm's Law 

5. Series and parallel cir­
cuits and their solution 

6. Magnetism in radio 

7. Elementary alternating 
current theory 

8. Explanation of phase and 
power factor 

9. Ohm's Law in AC circuits 

10. Factors in reading circuit 
schematic diagrams 

11. Induced voltages in genera­
tors 

12. Theory and construction 
of transformers 

13. Coils, reactance, and 
impedance in radio circuits 

14. The construction of 
capacitors 

15. The use of capacitors for 
radio and television 
circuits 

16. Theory of tuned circuits 
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JOB TRAILING: What the 
Worker Should Be Able t.o Do 

/ ^ s s igDo RELATED INF0RI4?^TI0N: X-fhat 
t h e Worker S h o u l d P n̂ow 

b 

t" 

19 Recognize and correct 
troubles in the filter 

21 Design and replace parts 
in the voltage divider 

Theory and Design of Rgdio 

8 

17, How coupled circuits are 
used to transfer energy 
from one resonant circuit 
to another 

IS. How filters are used to 
separate currents of 
different frequencies 

19. Power supply filter con­
struction 

2.0. General characteristics 
of radio waves as they 
relate to generation, 
transmission and reception 

21, Construction and design of 
the voltage divider 

and Television Components 

8 

8 

8 

8 

9 

9 

22. The use of resistors in 
radio and television 
circuits 

23. The use of inductors in 
radio and television 
circuits 

24. The use of reproducers in 
radio and television 
circuits 

25. The use of switches in 
radio and television 
circuits 

26. How loop antennas function 

27. Advantages of the tetrode 
tube 

28. Superiority of the pentode 
tube 

29. Advantages of the beam 
power tube 

30. Uses of multi-unit tubes 
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JOB TRAINING: tVhat the 
Worker Should Be Able to 

31. Ascertain tube 
teristics from 
manual 

32. Check tubes 

Do 

charac-
tube 

Assign. RELATED INFORMATION: What 
No. 

9 

9 

9 

9 

the 

31. 

32. 

33. 

34. 

Worker Should Know 

The meaninqs of tube 
characteristics 

How tube checkers operate 

Tube numbering system and 
ratings 

Transistor theory and con 

35, 

37 

38 

42 

43 

45 

46 

Theory and Serv 

Install universal out­
put transformer 

Determine if first 
audio stage is normal 

Read and interpret RC 
amplifier design tables 

Correct troubles in 
push-pull stages 

Correct common troubles 
in the first audio stage 

Determine if I.F. stage 
operation is normal 

Shoot trouble in the 
I.F. stage 

cin(| of Amplifiers 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

struction 

35. How impedance matching is 
accomplished 

36. Typical circuits for first 
audio stages 

37. Normal voltage and resis­
tance readings in first 
audio stages 

38. Typical RC amplifier ci?:-
cuit design 

39. Classification of ampli­
fiers 

40. R.F. power amplifier 
design 

41. Characteristics of video-
frequency amplifiers 

42. Troubles typical of push-
pull stages 

43. Typical troubles of the 
first audio stage. 

44. Typical I.F. stage circuits 

45. Normal voltage and resis­
tance readings for IF 
stages 

46. Typical troubles in I.F. 
stages 
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JOB TRAINING: What the Assign 
Worker Should Be Able to Do No. 

RELATED INFORMATION: 
Worker Should Know 

13 

What the 

11 47. Function and typical cir­
cuits of R.F. stages 

48. 

49. 

54. 

55. 

56. 

59. 

Determine if the R.F. 
stage is normal 

Shoot trouble in R.F. 
stages 

The Superhe 

Align a modern super­
heterodyne receiver 

Repair defective volume 
controls 

Power 

Replace batteries in 
portable and farm 
receivers 

Replace a faulty power 
transformer 

11 

• 

1 

11 

:ero( 

12 

12 

12 

12 

12 

12 

Sup 

13 

13 

13 

13 

13 

48. 

49. 

Normal voltage and resis­
tance readings for the 
R.F. stages 

Typical troubles in R.F. 
stages 

iyne Circuit 

50. 

51. 

52. 

53. 

54. 

55, 

>lies 

56. 

57. 

58. 

59. 

60. 

Theory of the superhetero­
dyne circuit 

Mixer circuits in super­
heterodynes 

AC-DC superheterodyne 
circuits 

Theory involved in align­
ment of superheterodyne 
receiver 

Alignment procedures for 
superheterodynes 

Volume controls commonly 
used in superheterodynes 

How A, B, and C batteries 
are used in battery-
powered receivers 

How an AC power supply 
operates 

The function of the recti­
fier tube 

Power transformer construe 
tion and connection 

Purpose of the low-voltage 
power supply 
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JOB TRAINING: What the A 
Worker Should Be Able to Do 

61. 

63. 

67. 

68. 

69. 

70. 

71. 

72. 

Diagnose and remedy 
trouble in low-voltage 
power supplies 

Diagnose and remedy 
trouble in high-voltage 
pov/er supplies 

Diagnose and remedy 
trouble in AC-DC 
hi-low voltage power 
supplies 

Remedy hum in an AC 
receiver 

Correct troubles pecul­
iar to AC-DC power 
supplies 

Correct hum in AC-DC 
receivers 

Test Equipment for Rad 

Read DC voltage and 
current 

Read AC voltage and 
current 

ssign. RELATED INFORMATION: What the 
No. Worker Should Know 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

io a 

15 

15 

15 

15 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

Types of low-voltage 
power supplies 

Combined low-high-voltage 
power supply 

Flyback high-voltage 
power supply 

Voltage doubling in fly­
back power supplies 

Direct drive flyback 
power supply system 

R-f high voltage power 
supply system 

AC-DC hi-low voltage 
power supply systems 

Causes of hum in an AC 
receiver 

Peculiarities of the 
AC-DC power supply cir­
cuit 

Causes of hum in AC-DC 
receivers 

id Television Servicing 

71. 

72. 

73. 

74. 

Direct current meter 
theory and construction 

AC meter theory and 
construction 

Theory of the signal 
generator 

Uses of the signal 
generator 
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JOB TRAINING: What the Assign 
Worker Should Be Able to Do No. 

15 

RELATED INFORMATION: What the 
Worker Should Know 

76. Measure AC and DC 
voltages, resistances, 
and direct current in 
milliamperes 

77. Measure AC and DC volt­
ages, resistances, and 
alternating current 
in. milliamperes 

General Ser;7ice 

83. Lay out the radio 
service bench 

85. Service a dead receiver 

86. Correct noisy 
reception 

87. Correct distortion 

88. Correct oscillation 
and "motorboating*" 

15 

15 

15 

15 

15 

15 

15 

15 

16 

16 

16 

16 

15 

75. Construction of a typical 
signal generator 

76. Theory of the volt-ohm-
milliameter multimeter 

77. Theory of the vacuum-tube 
voltmeter 

78. Theory of the television 
alignment generator 

79. Uses of separate sweep 
and marker generators 

80. Uses of the cross batch 
generator 

81. Principles and uses of 
the CRT oscilloscope 

82. Use of the field strength 
meter 

Techniques 

83. Tools and equipment needed 
for the workbench 

84. Outline of the servicing 
procedure 

85. An outline for service 
procedure for a dead 
receiver 

85. Service technique for 
noisy reception 

87. Service technique for dis­
tortion 

88. Service technique for 
oscillation and "motor-
boating" 
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JOB TRAINING: What the Assign 
Worker Should Be Able to Do No. 

-sfc' I 

• 

% 

^ 1 

Is I 

89. Correct weak reception 

90. Remedy hum 

91. Make the converter stage 
track 

92. Service the push-button 
tuner 

93. Service permeability 
tuners 

Characteristics and 

102. Read and interpret 
tube characteristic 
curves 

16 

16 

17 

17 

17 

18 

RELATED INFORMATION: What the 
Worker Should Know 

89. Service technique for 
weak reception 

90 Service technique for hum 

18 

Uses of Electron Tubes 

21 

91. Need for proper alignment 
of the converter 

92. Push-button tuner construc­
tion and alignment 

93. Permeability tuner 
construction 

94. Techniques involved in 
repair and replacement 
of inductors 

95. Techniques involved in 
repair and replacement of 
transformers 

19 

20 

20 

20 

20 

20 

20 

9 6 . 

9 7 . 

9 8 . 

9 9 . 

1 0 0 . 

1 0 1 . 

1 0 2 . 

103. 

How the vacuum tube acts 
as a rectifier 

How the electron tube 
acts as a detector 

The regenerative triode 
detector circuit 

Theory of radio wave 
propogation 

Transmitting antenna 
theory 

Vacuum tube characteris­
tic definitions 

Construction and use of 
characteristic curves 
and data 

The electrode tube as an 
audio frequency amplifier 
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JOB TRAINING: What the Assign 
Worker Should Be Able to Do No 

106. Determine quickly if the 
power audio stage is ac­
tive 

107. Localize power stage 
trouble 

108. -Determine if power stage 
voltage and resistance 
readings are normal 

109. Correct common power 
stage troubles 

112, Determine if converter 
stage operation is normal 

113. Shoot trouble in the 
converter stage 

117 

118. 

Correct troubles on the 
Ave circuit 

Recognize and correct 
troubles in tone control 
circuits 

21 

21 

21 

21 

21 

21 

22 

22 

22 

22 

22 

22 

Control Circuits 

23 

23 

23 

23 

RELATED INFORMATION: 
Worker Should Know 

17 

What the 

104. The triode tube as a 
radio frequency amplifier 

105. Power audio stage circuits 

106. Quick check for the power 
stage 

107. Functions of typical 
components in power 
stages 

108. Typical voltage and 
resistance readings in 
the pov/er stage 

109. Commonly encountered 
power audio stage troubles 

110. Typical oscillator 
circoi-ts 

111. Typical mixer-converter 
circuits 

112. Normal voltage and resis-
tanoe readings in the 
converter stage 

113. Typical troubles in the 
converter stage 

114. Modern variations of 
mixer converter circuits 

115. How the electron tube 
acts as an oscillator 

116 

117. 

118 

119 

Commonly used noise-
suppression circuits 

How automatic volume 
control works 

Commonly used tone 
control circuits 

How automatic frequency 
control circuits operate 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

122. 

125. 

126. 

127. 

129. 

133. 

Recognize and correct 
troubles in the second 
detector-Ave stage 

Recognize antenna 
troubles 

Install an outdoor 
antenna properly 

Install and repair 
F.M. antennas 

Select the best 
antenna for the 
requirements of the 
area 

Install television 
antennas and receivers 

Assign. RELATED INFORMATION: What the 
No. Worker Should Know 

23 

23 

23 

23 

Anijenne 
! 

t 24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

120. 

121. 

122. 

123. 

^ 

124. 

125. 

126. 

127. 

128. 

129. 

130. 

131. 

13.2. 

133. 

134. 

Operation of tuning 
indicators 

Typical second detector 
AVC stage circuits 

Typical troubles of the 
second deteciior-AVC stage 

Types and comparison of 
r-f tunes 

Theory of antenna design 

Troubles in the antenna 
system 

Proper antenna installa­
tion 

Common antenna troubles 

Theory of the dipole and 
folded dipole antennas 

Theory of stacked and 
arrayed antennas 

Types of indoor and 
built-in antennas 

Types of transmission 
lines 

Tools and equipment 
necessary for receiver 
and antenna installation 

Methods and techniques of 
antenna and receiver 
installation 

Antenna orientation 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

19 

A s s i g n . RELATED INFORMATION; What t h e 
No . Worker S h o u l d Know 

137 

140 

141 

Theory and Servicing oj: Frequency-Modulation Receiver 

Analyze F.M. receivers, 
using methods similar to 
A.M. 

Install F.M. tuners 

Apply certain A.M. 
receiver servicing 
techniques to F.M. 
receiver servicing 

143. Align a discriminator 
and a limiter 

144. Align the R.F. and 
oscillator stages 

145. Align the I.F. stages 

146. Align recei §rs using 
the ratio detector 

147. Align leceivers using 
the oscillator detector 

148. Locate troubles in F.M. 
receivers 

25 

25 

25 

25 

25 

25 

25 

26 

26 

26 

135. Comparison of amplitude 
frequency and ph^je 
modulation 

136. Fundamentals of frequency 
modulation 

137. Comparison of A.M. and 
F.M. receivers 

138. Fundamental F.M. receiver 
circuits 

139. Various types of F.M. 
detectors compared 

140. F.M. tuner circuits 

14^. Comparison of F.M. and 
A.M. receiver servicing 

142. Comparative advantages of 
the meter method and the 
visual method of align­
ment 

143. F.M. receiver alignment 
procedure 

148. Troubles peculiar to F.M 
receivers 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What the 
No . Worker Should Knov; 

M 1 5 7 . 
- i 

\ 1 , 1 
\\ 158. 
t 1 

i 
> 

Louc speakers 

152 . Recognize a faulty 
output transformer 

153. Correct field coil 
troubles 

154. Recognize and repair 
common speaker troubles 

27 
1 

149. Principles of the headphone 

27 j 150. Magnetic speaker opera­
tion 

27 

27 

27 

27 

Cathode -Râ ^ 

Replace CRT 

Adjust ion trap magnet 

Adjust focus for CRT 

28 

28 

151. Theory of the dynamic 
speaker 

152. Function of the output 
transformer 

153. The field coil as a 
filter choke 

154. Troubles often found in 
the speaker 

Tubes 

Theory and Servicing 

28 

28 

28 

29 

29 

155 

156 

30 

157. 

158. 

159. 

160. 

161. 

Theory of the cathode-ray 
tube 

Use of cathode ray tube 
in oscillograph to show 
pictures of current 

Types of cathode ray 
tubes 

Function of ion trap 

Focusing devices for CRT 

How television picture 
tubes operate 

Typical picture tube 
troubles 

of Television Receivers 

162. Theory and design of the 
tuner 

KS 
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JOB TRA:\IING: What the 
Worker Should Be Able to Do 

Assign. REIA.TED IMB̂ 0RI4ATI0NJ What the 
No . ^ Worker Should Know 

163. Correct troubles in the 
tuning indicator 

30 

30 

30 

31 

31 

31 

31 

172. Check vertical system 
with oscillator 

173. Adjust vertical system 

174. Check a .̂ i ad jus t hori­
zon ta l system 

3 1 I 

31 

32 

32 

32 

176. Adjust operating controls 

1'/7 . Adjust pre-set controls 

32 

33 

33 

33 

33 

33 

163. Tuning indicator circuits 

164 - Types of tunezs 

165. Typical timer troubles 

166. Type s and comparison of 
video i-f amplifiers 

167. Types of video detectors 

168. Types and comparison of 
video am.plifiers 

169. RC and direct coupling of 
video amplifiers 

170. Theory of AGC 

171. Typical DC restoration 
circuits 

172. Theory and design of the 
vertical sweep system 

173. Typical troubles in verti­
cal sweep systems 

174. Types of circuits 
employed in horizontal 
sweep systems 

175. Typical troubles in 
horizontal sweep systems 

176. Function and operating 
characteristics of 
operating controls 

177. Function and operating 
characteristics of the 
pre-set controls 

178. Theory of sync pulse 
separation 

179. Theory of differentiating 
and integrating circuits 

180. Typical sync separator 
circuits 
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v^hat t h e JOB TRAINING; 
Worker Shouid Be Able to Do 

A s s i g n 
No, 

RELATED INF0RI4ATI0N: I'fhat t h e 
Worker Shou ld Knew 

185. 

i«^ 86. 

191 

-gg^ 1 9 2 . 

1 9 3 . 

1 9 4 . 

195. 

196. 

19 / . 

J3? 

11! 

{ 

184. Align AFC-synvC systems \ 331 

Diagnose and remedy tele-| 
vision interference ! 

Trouble shoot television \ 
receiver \ 

190. Ali.gn the Foster-Seeley 
sound discriminator 

Sv;eep align the sound 
2-F staqe 

Align wide band trans­
former i-f stages 

Align band-pass filter 
i~"f stages 

Align intercarrier 
video i-f stages 

33| 

33 

34 

34 

34 

Align the ratio detector I 

Align intercarrier sound [ 
system | 

Align stager tuned | 
video i-f staqe I 

r 

34 

181. Typical differentiating 
'd^ndx integrating circuits 

182. Typical vertical oscilla­
tor: sweep circuits 

183. Typical horizontal oscil-
la' --r sv/eep circuits and 
AFi sync systems 

184. Alignment procedures for 
typical AFC-sync systems 

185> Causes of TV3 and their 
elimination or reduction 

186. Trouble shooting hints 
for ''touch" sets 

187. The nature of video 
waves 

188. Separation of sight and 
sound signals, 

189. Function of limiter and 
discriminator circuits 

190. Alignment procedure for 
television sound sections 

194. Alignraent procedure for 
video i-f stages 

-^ 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: T%Tiat the 
No» Wcrker Should Know 

198. 

199. 

Align single-end r~f 
tuner 

Align balanced-line 

34 198. Alignment procedure for 
r-f and oscillator sec­
tions 

tuner 

200. Align 12 channel turret 
tuner 

20X. Align inputuner 

202. Align permeability 
tuner 

203. Align variable-con­
denser tuner 

204 

20o. 

209. 

210. 

Color ^elej^ision 

Check phase relation 
between I and Q signals 
with color-bar generator 

35 204 

35 

35 

35 

2Q5 

206 

207 

Theory of color transmis­
sion 

Troubles pcsculiar to 
color television (or 
troubles typical of 
color television) 

Circuits peculiar to 
color television 

Test equipment peculiar 
to color television 

J. Recori5. Chfengers 

Correct troubles peculiar? ?5 
to radio-phonograph 
c omb i na t i on s 

Repair and adj ust turn­
tables and record 
changers 

Trouble shoot combina­
tion receivers 

208 Typical troubles of 
radio-phonograph combina­

tions 

3Si 209 

361 210. 

Typical commercial turn­
tables and record changers 

Typical commercial radio-
televxsion-phonograph 
combination receivers 

-.'̂ -̂̂ •' 
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JOB TRAINING: What the 
Worker Should Be Able to Do 

Assign. RELATED INFORMATION: What the 
No. Worker Should Know 

212. 

214. 

215. 

216. 

Automobile Radio 

Eliminate noise in 
auto radios 

Recognize vibrator 
troubles 

Shoot trouble in auto 
radios 

Install and remove 
radios 

auto 

Injtai; 

37 

37 

37 

37 

37 
• 

37 

.ation and Servicing 

211. 

212. 

213. 

214. 

215. 

216. 

Auto and home radio 
compared 

Causes of motor and 
ignition noise 

Auto radio power supply 
circuits 

Function and construction 
of the vibrator 

Troubles peculiar to 
auto radios 

Auto radio installation 

m 

m 

M 

#'/, 

m 
I' -! 

m 

m 
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Assignment 
Shee t No . 1 

Cover ing 
U n i t s 1-2 

ij 

ELECTRICAL THEORY 

In this first assignment you will learn the fundamental facts 
which experience has proved are necessary for later understanding of 
more advanced radio and television principles. 

Future progress will be determined largely by your mastery and 
understanding of basic concepts as outlined in this unit and expanded 
upon in the study assignments. 

If you enjoy working with abstract ideas 
a rewarding and fascinating study. 

electrical theory is 

Assignment: 

1. 
2. 
3. 

Read the reference listed below. 
Work several of the exercises on your own. 
Answer the following questions and turn in this assign­
ment by . 

Reference 

A. Marcus R a d i o - - s r v i c i n q , pp 1 - 9 . 

Q u e s t i o n s ; 

T r u e - F c i S 6 

Directions; The following stcteme) c5 5i£ aither true or false. If 
the statement is tr:e, draw 2 ci"r. .̂  around the letter "T". If it is 
false, draw a circ''2 around the ;L-t:f=_ 

T F 1, The electric chare, 

T F 2. The nucleus o: an ^ 

: t r o n 3/Dd. p r e - o n e r e e q u a l 

0 s l e e t r i c a l l v = a 3 t i v e -

'W'' 

'-m^-

T 

T F 

T F 

T F 

3 . An atom of 
e l e c t r o n s . 

. r a m -.ID con-cams -"ir-e-cv o lo i ie -c 'J. 

T F 4 . C o n c e n t r i c c i r c l e s a r e c i r c l ? cenuer 

5. 

6 

7. 

According to Mar-. ;.s a pie'~a of ĉ lass has •̂'er-' fê -' free 
electrons, ivhile aluminum oas a gr:;.at luany free electrons 

Even though molecules m a gas collide \/jL-cTh tich other, 
since the molecules are very light, the collisions do not 
amount to anything„ 

The pre-'^^x meg 01 mega rr.eans , n a t t h e Laiit c^ 
invo lv-es t h o u s a ' - ' d t h s -

measu remen t 

.v^:- \ 
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T F 

T F 

8. Adding an electron to a neutral atom gives it a negative 
charge. 

9. In an electrical formula such as E = I x R, the I stands 
for voltage. 

Different substances offer different amounts of resistance 
to the flow or pressure of electricity. 

All substances, being matter, offer the same amount of 
resistance to the flow of electricity. 

In an electrical formula such as E = 1 x R, the E stands 
for voltage. 

When electrons are moved from the negative to the 
positive end of a conductor, work is done. 

Temperature of a substance will not be a factor to con­
sider in determining resistance. 

The cross'.-iectional area and length of a wire are both 
important factors to be considered in determining 
resistance. 

Completion 

Directions;; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1, Certain substances such as , 
and 
"emit" electrons. 

2. The prefix 

T F 10 

T F 11 

T F 12 

T F 13 

T F 14 

T F 15 

., v;hen exposed to light, will give off or 

means "a thousand" 

3. Metals generally offer higher resistance at 
temperatures, 

4. The unit of resistance is the 

5. The unit of conductance is the 

6, The mathematical shorthand 10 is the same as 

7. The unit of electrical power is the 

8, Energy is the capacity for doing 

The is an instrument used for measuring emf 

10, The eleccrical symbol for resistance is 

11. i± an electron is removec from a neutral atom, this atom becomes 
charged. 
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12. Electrical enerr^ tî ivsls at 185,000 mps (miles per second) which -| 
is the same rate of speed as . | 

13, The rate at which electrons flow past a ^iven point is called jg 
* In your house, the measuring point in your is 

electrical circuit :-S called the , j| 

Maitipie-Choice 

Directions? Tn the space at the left of each statement, write the 
letter of the item • hich will provide the correct answer to complete 
the statement. 

1. t,n ior is c particle that is (A) always electrically 
positi\/e: ^S^ always electrically negative; (C) always 
electri 3all,. neutral; (D) always charged. 

2. Free electrons j.n mc-xon are present j.n (A) most 
Substances: 3 sli -^on-metallic substances; (C) all 
conductors; '•:•! rll ^asistors. .^§A nnt-nn ,tnf r.-r :S. r '''• ) 

3. If a stfcstance 'Is hea :ed -.he movement of free electrons 
is (A) incrsasec .'B _ not affected; (C) decreased; 
(D) impossible to pre::, tt 

4. The prefix milli fueans (A. .. 000 uOO; (B) 1,000; 
(C) 1/1,000; (D) l/iOO,OC: 

5. The prefix micro means U- 1,000,000; (B) 1.000; 
(C) 1/1,000; (D) 1/1.000.000. 

6. '/Then dealing v/:'th extremely sma..! units of electrical 
charge (the elecc'''on) the unit of measurement is the 
(A) volt; (B) v/att, (C) erg; (D) coulomb. 

7. When dealing v.-: th units of electricoi energy, the unit 
of measuramen': i£ the (A) volt; (B) amp; (C) erg; 
(D) resistarce. 

«^p 8 . An am.rneter i s an e l e c r i c ^ l dev i ce no measure (A) amperage; 
^^' (B ) voltco-e; (C) re . : s-'- '^ce; (D, ca pa instance. 

9 . I n an e l e c t ^ i c a j f ? . gia -c'n.e R s t a n d s for 'A) v o l t a g e ; 
(B) amperage; (CJ coo-: -o ,,_e; (D * ' e s i s t a n c e , 

10 , Tne u n i t of measurement of ^..nF ̂ s ^ a l i e d t h e (A) v o l t ; 
( B ) amp: iC) capr - jx tance ; TO roulomb. 

Problems 

Directions^ Read each of the follô 'ing problems carefully. Do the 
specific operations which each question requires for proper solution. 
You may wish to refer to the readjiig assignment before proceeding 
with the problems. 
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1, Natural gas, such as is used daily in the home and industry, is 
made up of molecules and atoms, which in turn are made up of 
electrical charges. In a short paragraph, explain why there is 
not a flow of electricity in an ordinary gas pipe. 

2. In a short paragraph, describe the basic principle upon which 
most of our radio tubes operate. -1 

ii 

I'-i'p- ! 

r 

'_-^^f 

How much work is done if an appliance which is rated at 15.5 amps 
operates one hour on a voltage of 120,5? 

! I 
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Assignment 
Sheet No. 2 

Covering 
Units 3-10 

ELECTRICAL CIRCUITS 

l! ' 

PT 

» 

In the preceding unit you have learned much of the language and 
terminology of radio and television repairmen. 

In this assignment you will put your new knowledge to work. 
You will add new phrases and concepts to your radio and TV vocabulary 
especially as they apply to electrical theory and circuits. 

Assignment: 

1. 
2. 

Reference 

Read the reference listed below. 
Answer the questions below and turn in this assignment 
by . 

A. Marcus, Radio Servicing, pp. 9-33. 

Questions: 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 

T F 

T F 

T F 

T F 

rp 

1. Because of the peculiar characteristics of electrons, 
the electrons in a conductor flow from a point of low 
potential to a point of high potential. 

2. One of the difficulties in tracing the flow of electricity 
in a circuit is a result of electrons moving in unpredic­
table paths. 

3. In a series circuit, the electrons can follow only one 
path from the high potential to the low potential. 

4. In a series circuit, the current is the same in all parts 
of the circuit. 

5. In a series circuit, the total resistance is equal to the 
sum of the separate resistances. 

o Electrons v̂ ill flow more readily through a high resistance 
tasn through a low resistance. 

7 J..: 3 parallel circuit, electrons can follow only one path 
t-jLO'Ti the high potential to the low potential. 

8-. Ine permeability of all substances Is calculated as unity 
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T 9. Before a current carrying wire can become a magnet^ the 
wire must be coiled. 

T F 10 

T F 11 

T F 

T F 

T F 

T F 

12 

13 

T F 14 

15 

16 

The number of cycles per second is commonly called 
frequency. 

Phase refers to the physical nearness of two or more 
conductors. 

It is not possible for two emf's to be phase-related. 

Rules and formulas which apply to DC circuits need not 
be changed when working with AC circuits. 

A conductor (wire) moves through a magnetic field of a 
permanent magnet and induces electricity. Since the 
magnetism continues indefinitely, we refute the law of 
physics which says you cannot get something for nothing. 

A wire that has an electrical current sent through it 
also has a magnetic field about it. 

Magnetism, being a separate physical science,, has no 
discernable effect on electrons. 

Magnetic lines of force are thought to extend out from a 
permanent magnet at all times. 

Magnetic lines of force are thought to exist around 
a magnet at all times; therefore by placing a permanent 
magnet beside a copper wire, electricity will be induced 
in the wire continuously. 

Current that flows from a chemical cell is called AC 
or alternating current. 

It is impossible to have "mixed" AC and DC on one line 
at the same time. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

T F 17 

T F 18 

T F 19 

T F 20 

1, Electric power is the product of and 

2. The magnetic field around a conductor extends outward at 
from the conductor. 

Iron and steel have a permeability of about to more than 

4. The source of emf is the 
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5. Current that f.̂ ows from a dry cell is called or 

U ' 

I 

The amplitude of a 120 volt AC line is 

7. Phase angle actually indicates a 
two or more quantities. 

volts. 

interval between 

8. The total opposition to the flow of alternating current in a 
circuit is called . 

9. VThen the voltage and current are out of phase, the imtpedance is 
always greater than the . 

Multiple-Choice 

Directions; In the space at the left of each state'-̂ ent, write the 
letter of the item wh_ch will provide the correct answer to complete 
the statement. 

1. The voltage drop across each of three resistors 
(R-Ĵ  = 15 ohms, R2 = 30 ohms, R^ = 45 ohms) in a parallel 
circuit is (A) the same; (B} R^ lower voltage drop; 
(C) R2 lower voltage drop; (D) R^ lower voltage drop. 

2. In drawing and reading circuit diagrams, ir is well to 
remember that two wires which cross each other and have 
no electrical connection are shown with (A) a dot; 
(B) an "X"; (C) a loop; (D) a broken line. 

3. Electrical power is usually expressed m (A) voltage; 
(B) watts; (C'i amperage; (D) resistance. 

4. An electromagnet always has it least (A) 1; (B) 2; (C) 3; 
(D) 4 poles 

5. The unit of magnetic flux is called the (A) ohm; 
(B) gauss; (C) maxwell; (D) einstem. 

6. The unit of magnetomotive force is called the (A) gauss; 
(B) e mstem; (C) maxwell; (D) gilbert. 

7. tfhen discussing magnetism.- reluctance has a similar 
meaning to what term in elerrtricity: (A) voltage; 
(B) resistance; (C) amperage; (D) wattage. 

8. A wire is passed through a strong magnetic field, thereby 
inducing a current. This wire, as it is being passed 
through the magnetic field, now (A) has a separate magnetic 
field of Its own; (B) has no magnetic field of its ovjn; 
(C) has a magnetic field equal m strength to 
the original strong field; (D) has split-phased magnetism. 

9. A complete circle has (A) 180°; (B) 90°; (C; 360°; 
^D) 270°. 
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______ 10. Alternating current supplied to dwelling houses generally 
has a frequency of (A) 60- CPS; (B) 90 CPS; (c) 120 CPS; 
(D) 180 CPS. 

______ 11. The DC formula for Ohm's Law may be used with AC circuits 
only when (A) the circuit is out of phase; 
(B) the circuit is in phase; (C) the circuit is dual-
phased; (D) the Z factor is used, 

12. The term "cycle" means nearly the same as (A) sickle; 
(B) circle; (C) snorkle; (D) snaffle. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Three pieces of electrical equipment which use the heating effect 
of electricity to good advantage are: 

(A) 

(B) 

(C) 

2. Five different ways in which electricity may by generated are: 

(A) (D) 

(B) _ _ _ _ , (E) 

(C) 

3. The strength of the magnetic field around a coil depends upon the: 

(A) _ _ _ _ _ _ _ _ _ ^ (B) _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

4. The basic parts of an electric motor are: 

(A) 

(B) 

(C) 

(D) 

5. The basic parts of an electromagnet are: 

(A) (B) _ 

Problems 

Directions: Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 
You may wish to refer to the reading assignment before proceeding with 
the problems. 

w 
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2. 

E = 80 V, 
0 WVAA/^—^AAAA/^ © 

120V 

R{ = 20-n-

R3= 60 ^ 

Ao What type circuit is this: (A; series; (B) parallel; 
(C) series-parallel; (D) shunt. 

B. What is the combined resistance of the circuit? 

C. According to Ohm's Law. how much current is passing 
through R-i ? 

3, What is the essential difference between a primary cell and a 
"B" Battery? 

4. Draw the symbol for: 

a. resistor 

b. cell 

w 

\m 

c. battery 
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5 . VThat de t e rmines t h e charge or emf of a dry c e l l ? 

m 

Cs I 

6. How is it possible to measure the electrical charge of a secondary 
cell with a hydrometer? 

7. State the "law" of magnetism. 

8. How is it possible to determine the polarity of an electromagnet 
by "hand"? 

9. Basically, what is a generator? 

10, Why is "peak value" of voltage not the same as effecti'̂ ê value? 

11. What conditions must exist, for an emf and current to be m phase? 
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Assignment 
Sheet No. 3 

Covering 
Units 11-13 

>s^k^ 
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INDUCTANCE 

Making further use of th€> materials we have studied thus far, we 
now approach the study of a highly important electrical characteristic 
called inductance. 

As you progress still further in the radio-TV field, this term 
will occur with ever increasing frequency. 

In this assignment you will learn the place of inductance as it 
applies to circuits. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 

by . 

Reference; 

A. Marcus, Radio Servicing, pp. 34-44. 

m 

Questions; 

True-False 

Directions: The folloxving statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 

T 

T 

T 

T 

F 

F 

F 

F 

2 

3 

4 

5 

The ability of a circuit to set up a current which rein­
forces the applied emf is called inductance. 

The unit of measure of inductance is the gilbert. 

Counter emf is voltage generated by one of a series of 
devices such as the geiger counter. 

The symbol for inductance is "L". 

The inductance of a straight wire is, except in unusual 
cases, rather low. 

T F 6. Inductors, because of their extremely high potential, are 
never hooked up in series, parallel or series-parallel. 

T F 7. The impedance of an AC circuit is considered only as 
that resistance to current offered by components such as 
resistors and capacitors. 

T F 8. It is possible to connect inductors so as to complement or 
to oppose each other's magnetic field. 
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T 

T 

T 

F 

F 

F 

9 . 

1 0 . 

1 1 . 

r t 

m i 

The greatest transfer of power takes place when the 
impedance of the load is equal to that of the source. 

Eddy current and hysteresis loss are one and the same. 

In operating a step-up transformer, the voltage is stepped 
up and the amperage is stepped down. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. When considering inductance, we uaually think of 
lagging behind the voltage. 

2. 

3. 

4. 

T?ie symbol for impedance is 

The symbol for reactance is 

It is theoretically possible to have a circuit with 
resistance. 

m 

m 

The is the unit of measure of mutual induction. 

fi • 
A transformer always has at least 
coils. 

windings or 

Energy loss in a transfoinner due to the changing of polarity as a 
result of AC frequency is called . 

8. The inductive reactance depends upon the 
induced voltage. 

of the 

b ' 

When an induced voltage in one circuit is the result of current 
changes in another circuit, the term 
is used to describe the relationship. 

I 

I* i 

10. When two coils are wound on the iron core, the 
coupling approaches per cent. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

Mutual inductance is one of those factors in radio and TV 
which is generally (A) undesirable; (B) screened out; 
(C) desirable; (D) screened in. 

The core of a transformer is uaually a (A) closed square 
or ring; (B) hexagon; (C) triangle; (D) none of these. 
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Eddy current losses are reduced by using (A) _olid con­
struction; (B) plastic insulators; (C) lead insulators; 
(D) laminated construction. 

The transfer of energy from the primary to the secondary 
winding of the transformer depends mainly upon (A) a wire 
connecting the two; (B) magnetic lines of force of the 
primary winding cutting across the secondary winding; 
(C) an extremely high voltage; (D) a direct current. 

A transformer which has achieved its maximum magnetic 
capacity is said to have reached the point of (A) 
impedance; (B) reluctance; (C) saturation; (D) no re-e 
turn. 

ki 6. An inductor is usually constructed in the form of a 
(A) capacitor; (B) resistor; (C) coil; (D) filament. 

7. Inductance is . property of a circuit which (A) rein-
for'-es an applied emf; (B) opposes an applied emf; (C) 
cransforms an applied emf; (D) rectifies an applied emf. 

8. The symbol for inductive reactance is (A) Xj^; (B) X; 
(C) Z; (D) 2L. 

9. The unit for measuring inductive reactance is (A) henry; 
(B) gilbert; (C) einstein; (D) ohm. 

10. The current lag in a circuit is caused by (A) reactance; 
(B) inductance; (C) impedance; (D) resonance. 

Discussion 

Directions; Answer each of the following questions with a brief, 
clearly worded paragraph. 

1. When is it possible for the impedance of a circuit to be greater 
than the resistance of that circuit? 

How is it possible to transfer energy from one circuit to another 
without running a wire between them? 

Describe reflected impedance 
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4. Describe a step-up transformer 

! ^ 
Problems 

Directions; Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 
You may wish to refer to the reading assignment before proceeding with 
the problems. 

If i 

1. A transformer has a primary winding with 500 turns. With 110 
volts AC across the primary, how many turns on the secondary will 
we need to have 11 AC volts oatput? (Assume a perfect trans­
former with unity coupling.) 

Three inductors of 3,4, and 6 henries are connected in series 
What is the total inductance if their magnetic fields do not 
interact? 

|i 

! What is the total inductance of two inductors of 5 and 2 henries 
connected in parallel, if their fields do not interact? 
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CAPACITANCE 

Capacitors play an increasingly important role in radio and 
television circuitry. 

In this assignment, you will learn how capacitors are con­
structed, used, and specified for radio and television circuits. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 

by . 

Reference: 

A. Marcus, Radio Servicing, pp. 44-49. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. One device used to store electrical energy is the 
capacitor. 

T F 

T F 

T F 

T F 

4 

5 

The amount of electrical energy which can be stored 
between the two ends of a wire alone is very large. 

Electrical energy may be stored in a capacitor for short 
periods of time only. 

The dielectric constant (K) of air is 10. 

Generally speaking, metallic dielectrics have a higher K 
than non-metallic. 

^mJ 

T F 6. The unit of capacitance is the ohm. 

T F 7. All capacitors are harmless when charged and make amusing 
party tricks possible. 

T F 8. Generally speaking, the smaller (actual physical size) the 
capacitor, the smaller the capacitance. 

T F 9. The farad is an extremely small unit of capacitance. 

T F 10. Ideal capacitors (one with no power consumption), rauch like 
our present atomic "breeder" reactors, are now available. 
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T F 11. The microfarad is a smaller unit than the farad. 

T F 12. The symbol for micromicrofarad is mf. 

T F 13. Capacitance, since it "stores" electrical energy, de­
creases the impedance of an AC circuit. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly, 

1. The the area of the dielectric, the greater the 

capacitance. 

2. The the dielectric, the greater the capacitance. 

3. In circuits with very high frequencies, or 
capacitance must be taken into account. 

4. The amount of capacitive reactance depends on the valu" of 
and the of the current. 

5. When calculating capacitive reactance, the the 
frequency, the the Xc. 

6. The symbol for capacitance is . 

7. The the phase difference, the closer the capacitor 
approaches the ideal. 

8. The the frequency, the smaller the capacitive 
reactance. 

9. In a purely capacitive circuit, the would be equal 
to the capacitive reactance. 

10. In an AC circuit, when capacitance and resistance are in series, 
the impedance is equal - j the effect of the 
resistance and the capacitive reactance (Xc). 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. In early literature, the following term was used to 
describe what we know as a capacitor today (A) resistor; 
(B) rheostat; (C) condenser; (D) cathode. 

2. The dielectric constant of mica is (A) 1; (B) 3; (C) 5; 
(D) 7. 
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Two capacitors of 5 and 2 microfarads are connected i 
What is their total capacitance? 

r. ::arallel 

What is the capacitance of the above two capacitors connected 
in series? 

I 

m 
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Assignment 
Sheet No. 5 

Covering 
Unit 16 

IJ 

RESONANCE 

Selectivity, one of the ever-present problems which confront 
the electrical design engineer, the manufacturer of electrical 
components and the radio-television repairman, is one of the most 
interesting phases of electrical theory. In resonant circuits we 
take the inherent characteristics, both good and bad, of certain 
electrical parts and put them to work for us. 

In this assignment you will learn how resonance is a very 
essential part of the "internal" controls for radio and television 
circuits. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 

by . 

Reference: 

A. Marcus, Radio Servicing, pp. 49-54. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, dravj a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 

T F 

T F 

T F 

T F 

At resonance, the inductive and capacitive reactances 
are both equal to zero (series circuit). 

When resonance is under consideration, "Q" is the same 
as the quantity of electrical charge. 

T F 3. Generally speaking, we desire a circuit to have a high 
iirk» 

5. 

6 

A signal which is caused to pass through a number of 
successive circuits, all tuned to the same resonant 
frequency., becomes progressively less selective. 

It is possible, under certain conditions, for voltage 
drops at resonance to be greater than the applied voltage 
of the generator (series circuit) . 

If the frequency in a resonant circuit is reduced, below 
resonance, the capacitive reactance becomes larger than 
the inductive reactance (series circuit). 

T 
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T F 10 

Directions; 
required to 

A parallel-resonant circuit has perfect or infinite 
capacitance. 

In a series-resonant circuit, the resistance affects the 
amplitude and the sharpness of the plotted curve. 

In a parallel-resonant circuit, the resistance affects the 
amplitude and the sharpness of the plotted curve. 

Amplification of resonant circuits causes distortion of 
the signal and is seldom, if ever, used. 

Completion 

; Fill in the blank(s) in each statement with the word(s) 
:omplete the sentence correctly. 

1. The resonant frequency of a circuit depends upon the values of 
and 

2. The inductive and capacitive reactances cancel each other out at 
resonance, leaving only to oppose the flow of 
current» 

3. 

4. 

In a resonant circuit, where resistance alone opposes the flow of 
current, the flow of current may be very . 

We use the opposition to current flow by the inductive reactance 
and the opposition to current flow by the capacitive reactance to 

an 

5. The greater the , the lower the resonant peak and 
the flatter the curve 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

The ability of a resonant circuit to discriminate against 
currents of non-resonant frequency is called (A) adapta­
bility; (B) regeneration; (C) selectivity; (D) oscil-. 
lation. 

I 

Essentially, the tuning of ^n antenna circuit is 
accomplished by (A) accepting one frequency and rejecting 
all others; (B) rejecting one frequency and accepting all 
others; (C) accepting the number of frequencies desired 
and rejecting all others; (D) rejecting the number of 
frequencies desired and accepting all others. 



45 

:-mi 

m 

In a working antenna system, the generator of our labora­
tory experiments is replaced by (A) a capacitor hooked up 
in a series with a resistor; (B) an emf induced in the 
antenna circuit as radio waves cut across the antenna; 
(C) a capacitor hooked up to the tank circuit by a 
coupling device; (D) an emf produced by a wet-cell. 

In £ parallel-resonant circuit, the greater current will 
flow through path of (A) negative impedance; (B) positive 
impedance; (C) higher impedance; (D) lower impedance. 

In a parallel-resonant circuit, once oscillation has 
started, it is theoretically possible for it to continue 
indefinitely. The reason it does not is due to 
(A) wattage; (B) amperage; (c) resistance; (D) voltage. 

m 

if* 

m^ 
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Assignmexit 
Shee t No. 6 

Covering 
Units 17-19 
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COUPLED AND FILTERED CIRCUITS 

The process of transferring energy from one resonant circuit to 
another is a good example of how we put theory to work for us. With­
out the theoretical base of induction, coupled circuits could not be 

In this assignment you will learn how various electrical com­
ponents and parts are hooked "together" and made to work as a unit 
rather than working separately. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 

Reference: 

A. Marcus, Radio Servicing, pp. 49-54 

Questions; 

True-False 

m 
Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T", If it is 
false, draw a circle around the letter "F". 

T F 1. In the direct-coupled method of coupling, a component 
common to both circuits is inserted between the two 
resonant circuits. 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

2. The capacitive-coupling method is essentially a parallel 
rather than series hook-up. 

3. A transformer is a good example of inductive-coupling, 

4. Reflected resistance tends to cause a voltage drop at the 
original resonant frequency. 

5. Coupling between induc+-ors can be varied by placing the 
windings closer or fur\_!ier apart. 

6. In inductive coupling, the step-up and stey-down effects 
rising out of turn ratios are still usab].e. 

7. At resonance, the inductive reactance cancels out the 
capacitive reactance. 

8 Filters are used to separate AC from DC. 

9. The higher the frequency, the less the impedance in an Xc 
circuit. 
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F 10. A resistor m series will filter only high frequency 
currents. 

T F 11 

T F 12 

Fluctuating or pulsating direct current is a theoretical 
assumption and never really takes place. 

A band-pass filter is used to pass only current of a single 
frequency (or a narrow band of frequencies.) 

T F 13. In some cases, a resonant circuit acts as a filter. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. When considering inductive-coupling at resonant frequency the 
reflected resistance from each circuit reduces the 
of the other. 

2. Generally speaking, when the energy transfer is low, the output 
voltage is . 

3. The point of maximum energy transfer is called 
coupling. 

4. As the coupling is increased, the reflected impedance becomes 

5. An example of a band-stop filter is the 

6. The series-resonant circuit offers relatively high 
to currents of other than resonant frequencies. 

7o Sometimes it is possible to use a instead of 
the choke coil in a filter circuit. 

8. The capacitor-resistor type of filter is used only where 
the current requirements of the power supply are 

9. In a capacitive coupled circuit, the inductors are placed so 
there is no coupling between them. 

10. An inductive-coupled transformer is usually a 
frequency transformer. 

1 ^ 

l^i. 
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Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. In the direct coupled method, current flows in the 
secondary circuit because of a (A) voltsge increase 
across the common component; (B) voltage drop across 
the common component; (C) voltage which remains constant 
across the common component; (D) voltage which dropr to 
zero across the common component. 

2. The flow cf current in the secondary circuit depends on 
the output voltage and on the (A) type of the load; 
(B) location of the load; (C) resistance of the load; 
(D) Q of the load. 

vtt 

If we assume DC = 0 frequency, the most logical 
component for complete filtering of DC is the 
(A) capacitor; (B) resistor; (C) inductor; (D) rheostat. 

If we wish to filter a high frequency current, we should 
use a/an (A) capacitor; (B) resistor; (C) inductor; 
(D) rheostat. 

6. 

If we wish to filter a low frequency current, we should 
use a/an (A) capacitor across the load; (B) resistor 
across the load; (C) inductor across the load; 
(D) rheostat across the load. 

A high f s filter passes high frequencies on to the 
(A) transformer; (B) load; (C) inductor; (D) capacitor. 

An example of a band-stop filter is 
(B) wave trap; (C) sinusoidal wave; 

a (A) sine wave; 
(D) wave form. 

f 1 
I i 
m--^ t 
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TIME CONSTANTS, VOLTAGE DIVIDERS AND RADIO WAVES 

The precise definition of just what a radio wave consists of is 
perhaps not nearly so important as what a radio wave can do." 

In this assignment you'will study certain general characteristics 
of radio waves, especially as they relate to generation, transmission 
and reception. 

Assignment: 

1. Read the reference listed below, 
2. Answer the questions below and turn in this assignment by 

.'rt 

im 
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Reference: 

A. Marcus, Radio Servicing, pp. o3-69 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T", If it is 
false, draw a circle around the letter "F". 

T F 1. Theoretically, a capacitor never succeeds in becoming 
fully charged, 

-T F 2. The time constant of a circuit is equal to 100 per cent 
of the time for full-charge value of the capacitor. 

T F 3. When alternating current flows through a conductor of any 
size, radio waves are sent out. 

T Electric waves travel at the speed of sound 

m 
i 
m 
i g 

I; 

ipr 

T F 5, Radio waves travel at the speed of light. 

T F 6 

T F 7 

T F 8 

T F 9 

T F 10 

A meter is approximate''y equal to one foot. 

The frequency-modujLation band lies between 88 and 108 
megacycles. 

Radio waves bounced back to earth by the Kennelly-Heaviside 
layer are usually distorted beyond use. 

The Kennelly-Heaviside layer is usually called the 
ionosphere. 

Transmission of low frequency radio waves must always be 
by line of sight. 
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Completion 

Directions; Fill in the blank(s) in each statement withthe word(s) 
required to complete the sentence correctly. 

Frequencies of cycles per second are usually con­
sidered as the minimum of the high range. 

2. The wave form of a radio wave resembles that of the 
producing it. 

3. A radio wave with a uniform amplitude and constant frequency is 
called a . 

4. A given wave length may be calculated by dividing the speed of 
travel of the radio wave by the of the radio 
wave. 

5. The standard broadcast band lies between 
kilocycles per second. 

6. A transmitter's antenna usually radiates 
radio waves. 

and 

types of 

I.- i 

nil 

7. One type radio wave radiated by a transmitter's antenna is the 
ground wave; another is called the wave. 

8. Ground waves which are expected to travel any appreciable distance 
must be radio waves of frequency» 

9. The often reflects some radio waves back 
to earth. 

10. The ionosphere often varies in height from 
miles above the earth. 

to 

If I 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. When a ĉ .pacitor is fully charged the back emf will equal 
the (A) resistance? (B) wattage? (C) emf? (D) amperage. 

2. Voltage dividers are often used to (A) obtain various 
voltages? (B) route electricity? (C) separate electrons 
from protons? (D) separate AC from DC. 

3. A radio wave of a constant frequency and variable amplitude 
is said to be a/an (A) carrier wave? (B) amplitude-
modulated wave? (C) frequency-modulated wave? (D) saw­
tooth wave. 

{i 

4. A radio wave of constant amplitude and variable frequency 
is called a/an (A) carrier wave? (B) amplitude-modulated 
wave? (C) frequency-modulated wave? (D) saw-tooth wave. 
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al 5. The wave length is best described as the distance 
(A) between the transmitter and receiver; (B) between 
the top and bottom of the antenna; (c) between the 
amplifier and the voltage divider; (D) between two 
adjacent peaks of a radio wave. 

6. A meter is approximately equal to one (A) inch; (B) foot; 
(C) yard; (D) rod. 

7. Cycles per second (CPS) of some radio waves may go as 
high as (A) billions of cps; (B) millions of cps; 
(C) thousands of cps; (D) hundreds of cps. 

8. Common house current usually is (A) 50 cps; (B) 60 cps; 
(C) 70 cps; (D) 80 cps, 

9. The minimum CPS of radio waves which can be sent out 
readily are (A) 10,000; (B) 15,000; (c) 20,000; 
(D) 25,000. 

10. At very high frequencies there are (A) no ground waves; 
(B) many ground waves; (C) absorbed ground waves; 
(D) reflected ground waves. 

iM <? 
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«i Assignment 
Sheet No. 8 

Covering 
Units 22-26 

COMPONENTS 

'- i It is quite obvious that the proper functionir-'-, of a radio or 
television set must depend upon the proper appli r;ar_ion of scientific 
principles (theory). acting upon and through (circuits) many 
dependent and related parts (components). 

In this unit you will become more familiar with many radio and 
television parts, their use and design. 

Assignment: 

1. - ead the reference listed below. 
2. Answer the questions below and turn m this assignment by 

Reference: 

A. Marcus, Radio Servicing, pp. 71-112 

Questions: 

True-False 

;•=) Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 

T F 

T F 

T F 

T F 

T F 

T F 

5. 

6, 

Capacitors should be placed near heat-producing components 
in order to get maximum performance. 

The working voltage of a capacitor is also the maximum 
voltage. 

In capacitors peak voltages may exceed working voltages 
without damaging the capacitor. 

Wax-impregnated capacitors may be used in circuits where 
the DC working voltages do not exceed about 600 volts. 

Generally speaking, capacitors with a small physical bulk 
(size) can be expected to have a small capacitance. 

Oil-impregnated capacitors stand up better under higher 
operating temperatures than do wax-impregnated capacitors. 

7. An electrolytic capacitor cannot be used across an AC 
source. 

T 8. A lower than normal capacjtive leaking indicates a partially 
opened circuit. 
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The of a capacitor is sometimes used to express its merit 

4. Variable capacitors are used where changes in capacitance are 
needed to vary circuits. 

5. ^^en a capacitor is heated, its capacitance is generally 

6. The dielectric for a variable caj^citor is usually ziade cf 

7. 

8. 

It is usually a good idea to allow a safety factor of 
per cent when specifying watts for resistors. 

Resistors used in ordinary recjevers range from 
watts. 

to 

9. Wire-wound resistors ĉ bove 
COlor-coded. 

watts are crenerallv not 

10. Inductors which operr.te at frequencies below 15,000 €i^s are 
called inductors. 

11. When discussing inductors, direct current may be considered as 
alternating current at frequency. 

1 2 . 

1 3 . 

1 4 . 

A step-up transformer i s cal led a 

A step-down transformer i s cal led a 

transroriiier. 
transformer 

Generally, receivers employ a rectifier tube that requires 
volts at or amps. 

15. The dynami': loudspeaker operates on the principle of 
magnetic fields. 

16. The field excitation for the electrodvnamic louilspeaker usually 
comes from the of the 

17. Toggle switches are rated by their carrying 
capacity and that can be sazely applied. 

Multiple -Choi ce 

Directions: In the space at the left of each statement, write the 
'' etter of the item which will provide the correct answer to co-plete 
the statement. 

« 

1. Inductors which operate at frequencies above 15,000 cps 
are called (A) audio frequency inductors; (B) fixed induc­
tors; (C) radio-frequency? inductors; (D) variable inductor 

2. The dynamic loudspeaker oj^rates on the principle cf 
(A) opposing magnetic fields; (B) a single magnetic field; 
(C) equal but opposit*^ magnetic fields; (D) interacting 
magnetic fields. 
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7. 

8 

A higher than normal capacitive leaking indicates (A) a 
partially opened circuit; (B) a defective dielectric; 
(C) too much voltage; (D) the electrolyte is drying out. 

Trimmers and padders are semivariable because (A) they can 
rotate a full 360°; (B) they are both auxiliary; (C) the 
distance between plates can be changed; (D) the distance 
between gangs can be changed. 

Resistors are usually made of (A) brass; (B) aluminum; 
(C) iron; (D) carbon. 

The potentiometer is usually used as a (A) volume control; 
(B) capacitor; (C) transformer; (D) fixed resistor. 

Single-coil inductors are usually called (A) potentiometers; 
(B) transformers; (C) choke coils; (D) fixed capacitors. 

Multi-coil inductors are usually called (A) potentiometers; 
(B) transformers; (C) choke coils; (D) fixed capacitors. 

-1 

Listing 

Directions; List tht items called for in each of the following. Select 
your answers carefully. 

1. Two places where currents applied to capacitors require high 
frequency are: 

(A) . 

'i 

(B) 

The voltage at which a capacitor's dielectric will break down 
defends upon the: 

(A) 

(B) 

(C) 

11 

Fixed capacitors are used in the following circuits: 

(A) (B) (C) 

There are two general types of dynamic loudspeakers (according to 
the method used to obtain the field. They are: 

(A) (B) 

*̂ «r 

*] 

5. Two switches which are in general use today: 

(A) (B) 

6. Rotary switches may be either of the: 

(A) 

(B) ô g 
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Assignment Covering 
Sheet No. 9 Units 27-34 

THE ELECTRON TUBE AND TRANSISTOR 

High on the list of memorable inventions in the history of 
mankind must be placed the invention and development of the 
vacuum tube. 

The vacuum tube, long the workhorse of the radio and television 
industry, now has a smaller helpmate, the transistor. The transistor 
has had wide application in military and civilian components, 
especially where size, weight and low power drain are critical design 
factors. 

In this unit you will study the vacuum tube and transistor so as 
to gain a fuller understanding and appreciation of their role in the 
electronics industry. 

Assignment: 

1. Read the references listed below. 
2. Answer the questions listed below and turn in your work 

by _^ _ _ . 
3. Draw the symbols and label the various electrodes for the 

following: 

A. Tetrode 
B. Pentode 
C. Power beam tube 

References: 

A. Marcus, Radio Servicing, pp. 114-167. 
B. Radio Corporation of America, RCA Receiving Tube Manual, 

pp. 3-12. 

Questions; 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. It is possible to heat the cathode by one of three different 
methods. 

T F 2. The voltage at which the filament or heater operates does 
not determine the character or nature of the tube. 

T F 3. The simplest electron tube is called the diode. 

T F 4. The basic principle of all electron tubes is that a cathode 
emits a stream of electrons which are attracted to a 
positively charged plate. 
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T F 5. The space charge repels electrons which are emitted by the 
cathode and limits the space current. 

T F 6. In a gas-filled tube, such as a tungar rectifier, current 
flow in the tube will be greatest when the larger 
electrode is positive. 

T F 7. A certain amount of ionization is always present in any gas 

T F 8. It is impossible for the triode tube to function as a 
rectifier. 

T F 

i*. '--^ 

~-^^^^' 

ĉ 
J^^^ 

T 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

F 

10 

11 

12 

13 

14 

15 

T F 16 

T F 17 

T F 18 

T F 

T F 

19 

20 

T F 21 

The currents which flow in the plate circuit have both 
direct and alternating components. 

In the grid circuit, only DC is present. 

Characteristic curves of radio-television tubes are of 
little value to radio-television repairmen. 

It is impractical to use a triode as a power tube.. 

The suppressor grid in a pentode prevents secondary 
emission. 

A pentode is a five-element tube. 

The third portion of a tube designation number consists of 
a single number which may be from 1 to 8. 

Crystal diodes are studied today only for historical 
background. 

An N-P transistor may either aid or impede the flow of 
electrons, depending upon the battery connections,. 

Defects in electron tubes are usually checked by one or 
both of two general methods. 

Loose connections furnish a major source of noise in a 
radio receiver. 

A tube that tests above normal is quite satisfactory for 
continued use. 

In view of recent developments, namely the development of 
the transistor, the future of the electron tube is one of 
limited use. 

fi 

T F 22 The space charge in a tube tends to retard the movement of 
other electrons. 

T F 23 

T F 24 

When a triode is used as an amplifier, a negative DC 
voltage is usually applied to the grid. 

An electron gun is a device which works on the principle of 
radar and which has an effective killing range of 1,000 
yards. 
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Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly< 

1. The evaporation of electrons, called 
is the starting point of the action of nearly all our electron 
tubes. 

2. The most commonly used emitter in the tubes of radio receivers is 
made of _„ , coated with oxides of 
and . 

3. The external circuit from plate to cathode is called the 

4. The internal flow of electrcns from the cathode to the plate is 
called the current. 

5. The battery that maintains the plate positive is called the 
battery or battery. 

The battery that heats the cathode is called the 
battery or battery. 

In a tungar rectifier tube, the envelope is evacuated.and a small 
amount of gas in inserted. 

In a triode, if the grid is negative with respect to the cathode, 
the grid tends to ______>__«_ the emitted electrons. 

9. In a triode, a variation of the input voltage 
produces a _«_________. variation in the output voltage. 

A tetrode is a . -element tube. 

In a tetrode, the screen grid by capacitive action will pass 
voltage but will hold back the voltage. 

Tubes that have more than five electrodes are called 
tubes. 

Tube envelopes are usually made of or 

In a tube-numbering system, tha first number or set of numbers 
indicates the approximate _ used 

The crystal triode is commonly called a . 

A negative type crystal triode is produced by adding a small 
impurity of to the germanium. 

17. A positive-type crystal diode is produced by adding a small amount 
of to the germanium. 

1; 
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18. Electron tubes are the most parts of a reciever. 

19. Failure of a tube to light up indicates an open_ 
circuit. 

or 

20. Short circuits in a tube which "come and go" with expansion and 
contraction are known as short circuits and are 
usually difficult to isolate. 

21. The importance of the electron tube lies in its ability to 
almost the flight of millions 

of electrons supplied by the cathode. 

22. The gxid, plate, and cathode of a triode tube usually form what is 
essentially a between them. 

23. Focusing of the electron beam in a television picture tube is 
accomplished or . 

i-
^ f̂c -

-M-

6 
• 

7 

1 
1 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The symbol for an instantaneous value of voltage is (A) 
E; (B) e; (C) I; (D) i. 

2, Referring to the graph on page 129 of Reference A and 
assuming a plate voltage of 210 volts, what is the plate 
current when the grid voltage is -8? (A) .04 milliamperes; 
(B) .4 milliamperes; (c) 4, milliamperes; (D) 40, 
milliamperes. 

3. The amplification factor of a 24-A tetrode compared with 
that of a 6J5 triode is (A) the same; (B) much lower; 
(C) much higher; (D) slightly less. 

4, When the letters U, V, W, X, Y, and Z appear as the 
second portion of a tube-identification code, the tube is 
a/an (A) rectifier; (B) amplifi^j.; (C) vibrator; (D) glass-
envelope type. 

The third portion of the tube designation indicates the 
(A) number of amps between anode and cathode; (B) number 
of volts between anode and cathode; (C) number ox useful 
elements to terminals; (D) number of screen mesh of the 
grid. 

That portion of the tube which furnishes escaping electrons 
is the (A) base; (B) anode; (C) grid; (D) cathode. 

The anode or plate of the ordinary receiver-type tube is 
usually made of (A) aluminum; (B) strontium; (c) uranium; 
(D) nickel or iron. 
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8. If a negative voltage is placed on the plate, emitted 
electrons are (A) repelled, no plate current flows; 
(B) repelled, increasing plate current; (C) attracted, 
no plai:e current flows; (D) attracted, increasing plate 
current. 

9. One of the chief functions of the diode in a radio 
receiver is that of (A) modulation; (B̂  rectification; 
(C) amplification; (D) oscillation. 

10. Mercury vapor in a diode tends to (A) decrease electron 
flow; (B) increase electron flow; (C) decrease operating 
temperature; (D) increase operating temperature. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Two advantages of enclosing the cathode in a vacuum are: 

(A) (B) 

2. The four characteristics of an electron tube which distinguish 
one tube from another are: 

(A) 

(B) 

(C) 

(D) 

3. The three essential (electrical) parts of a triode tube are 

(A) (C) 

(B) 

4. Triode circuits are of three general types. They aie: 

(A) (C) 

(B) 

5. In the triode, three factors control the flow of electrons from 
the cathode to the plate. They are: 

(A) 

(B) 

(C) 

The dynamic characteristics of the triode, known as the tube 
parameters, are: 

(A) 

(B) 

(C) 
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7. Tube bases are usually made in three different types. They are: 

(A) (C) 

(B) 

8. Tube manufacturers usually include "ratings" of their products. 
These tube ratings may include: 

(A) 

(B) 

(C) 

(D) 

(E) 

With the advent of the transistor, it was demonstrated that a 
crystal, could function not just one, but in three ways: They 
are: 

(A) 

(B) 

(C) 

If 

m 

m 

i 



yf 
^J _ 

62 

Assignment 
Sheet No. 10 

Covering 
Units 35-41 

AMPLIFIERS 

The process of changing weak signals to audible or usable signals 
is known as amplification. In your previous readings you have noted 
that in some rare instances, amplification is not needed. For many 
purposes, however, a high-quality amplifier is a must. 

In this lesson you will have the opportunity to learn about the 
characteristics of the various kinds of amplifiers. 

Assignment; 

I s 

1. 
2. 

3. 

Read the references listed below. 
Answer the questions listed below and turn in your work 
by . 

check with your coordinator relative to closed book exercise 
1. He will give you an assignment from the coordinator's 
"Key to Radio and Television Servicing" which you should be 
able to complete without referring to any books or notes. If 
you fail the first time, study the appropriate chapter of the 
text and ask your coordinator to let you try again. 

References: 

A. Marcus, Radio Servicing, pp. 238-277. 
B. Radio Corporation of America, RCA Receiving Tube Manual, 

pp. 25-27. 

Questions; 

3 ^ 
-. t 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle aimnd the letter "T". If it is 
false, draw a circle around the letter "F". 

T 

T F 

T F 

T F 

T F 5. 

A given amplifier will be one of several classes, depending 
upon the fraction of input cycle during which plate current 
is expected to flow under rated full-load conditions. 

All tubes contain a minute amount of residual gas which may 
lead to the ultimate destruction of the tube. 

One classification of amplifiers is based upon the 
frequencies at which they operate. 

In the radio receiver, amplifiers, both audio and radio-
frequency types, generally are used in single stages. 

The impedance-coupled amplifier is frequently used in 
radio receivers. 
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T F 6. 

T F 7. 

T F 8. 

T F 9. 

T F 10. 

T F 11. 

T F 12. 

T F 13. 

Modern receivers do not generally use transformer-coupled 
amplifiers because of the weight and cost factor. 

The impedance of the average voice coil is 2 to 30 ohms. 

Oneof the criteria for a push-pull amplifier Is evenly 
matched tubes. 

One advantage of a push-pull amplifier is that the separate 
DC components are not cancelled out. 

In an ordinary amplifier where the grid is always negative, 
very few electrons coming from the cathode reach the grid. 

The signal currents flowing in a Class A amplifier are 
heavier than those in a Class B push-pull amplifier. 

One method of equalizing signal voltages in a push-pull 
amplifier is by resistance coupling. 

It is possible to obtain "two" tubes in one envelope, 
such as the 6V8. 

1̂ 

i 
m 
m ii 
'3 

m-

W-' 

^^ 

T 

T 

T 

T 

F 

F 

F 

F 

15 

16 

17 

18 

1 

T F 14. The r-f amplifier differs from the a~f amplifier in that 
the former is required to amplify only a single frequency, 
and the latter is required to amplify the entire audio 
band. 

Resistance coupling is generally used for r-f amplification 

Radio-frequency transformers generally are of the air-core 
type. 

One advantage of powdered iron-core r-f transformers is the 
increased inductance without excessive eddy-current losses. 

Essentially, the i-f lies between the frequency of the 
carrier and the frequency of the signal used to modulate 
that carrier. 

The v-f (video-frequency) signal range is about 30 to 
4,000,000 cycles per second. 

Generally speaking, DC amplifiers are in wide use in 
receivers today. 

Completion 

Directions : Fill in the blank (s) in each statement v;ith the word(s) 
required to complete the sentence correctly. 

t F 19 

T 20. 

The suffix may be added to the letter(s) of the class 
identification to denote that grid current does not flow during 
any part of the input cycle. 
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2. 

4. 

5. 

A remote cut off amplifier tube is a modified construction of a 
^ or a type designed to reduce 

modulation-distortion and cross-modulation in r-f stages. 

3. A 
trapped electrons may be drained off slowly. 

Coupling capacitors generally run from 
microfarad. 

is inserted to provide a path whereby 

to 

fiers. 
are generally used m resistance-coupled ampli-

6. 

7. 

A sharp rise in signal strength takes place at about 
cycles in a transformer-coupled amplifier. 

In the pus?i-pull circuit, the primary windii.g of the output 
transformer must match the - -
resistance of the tvjo tubes. 

8. In a DC amplifier, the plate current is measured by a 

ti 

9. The direct-coupled amplifier may be used to amplif;^ signals 
containing very . 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. A Class A amplifier is one with (A) multiple channels; 
(B) two 6L6 tubes in push-pull at all times; (C) the grid 
bias and alternating grid-voltages so designed that the 
plate current in a specific tube flows at all times; 
(D) the grid bias greater than the cut-off value, so that 
the plate current is zero. 

______ 2. The suffix 2, such as A2 denotes an amplifier where 
(A) the grid current flows during some part of the cycle; 
(B) the grid bias is greater than the cut-off value; 
(C) the grid current is completely cut off; (D) the plate 
current is zero. 

_____ 3. In a resistance-coupled amplifier, the component used to 
prevent a large positive voltage from appearing upon the 
grid of the second tube is a/an (A) resistor; ^B) capacitor; 
(C) inductor; (D) transformer. 

4. A grid leak is a (A) resistor; (B) capacitor; (C) inductor; 
(D) transformer. 

_____ 5. In a push-pull circuit, the signal voltages must be 180 
degrees out of phase with each other. This is accomplished 
by (A) using a converter tube; (B) using a ^ 1% resistor and 
+ 1% capacitor in parallel; (C) using the center-tapped-
secondary-winding input transformer; (D) using matched 
resistors only. 
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7. Radio frequency amplifiers have a number of advantages over a-f 
amplifiers: 

(A) 

(B) 
'1 

(C) 

Diagrams 

Directions; In the space provided, draw the following diagrams: 

1. Two-stage resistance-coupled audio frequency amplifier employing 
pentodes. 
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2. A typical R. F. stage schematic diagram employing a pentode. 
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Assignment 
Sheet No. 11 

Covering 
Units 42-49 

i I 

SERVICING AMPLIFIERS AND RECEIVERS 

As the previous unit made clear, the amplifier is often the 
"heart" of many electronics devices. Knowing how to repair an ampli­
fier that is not functioning properly is an essential part of the radio-
TV repairman's skills and knowledge. 

In this unit you will have the opportunity to learn servicing 
techniques to go with your previously learned information about 
amplifiers. 

Assignment: 

1. Read the references listed below. 
2. Answer the questions listed below and turn in your work 

by . 
3. Draw the circuit of a single tube used as an audio-frequency 

amplifier and phase inverter and explain its operation. 

References: 

t̂  

f l 

m 

A. Marcus, Radio Servicing, pp. 283-291. 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter"F". 

T F 1, In general, most of the defects that cause trouble in the 
detector stage will do the same for the amplifier stage. 

2. If the receiver operates from the power main, the power 
transformer should be tested for short and open circuits. 

3. Short-circuited by-pass capacitors in the plate and screen 
circuits may cause an inoperative receiver. 

4* Reversed "B" or "C" battery should cause no operating 
difficulties in an amplifier. 

5. It is possible for a short-circuited grid leak to short-
circuit the signal. 

T F 6. The chief cause of distortion in an amplifier is overload­
ing of the tubes. 

T F 7. Grid and plate leads, if too close together, can cause 
distortion. 

T F 

T F 

T F 

tif 

;«; 
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T F 8. In an inverse-feedback arrangement, too little feedback 
will cause distortion. 

T 9. Weak signal strength may cause feedback. 

T F 10. One of the chief causes of oscillation howls, clicks, 
and whistles is unwanted feedback. 

0 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. If the amplifier produces no output, the first check should be for 
or power. 

2. When trying to determine the cause of weaK output from the 
amplifier stage, the grid circuit should "be checked for any 

z contacts which may have developed. 

3. A major sourse of weak output in r-f and i-f amplifiers is 
of 

4. In the push-pull a-f amplifier, any 
produce distortion. 

may 

5, 

3 

10 

Hum in an amplifier is usually caused by stray 
or pickup from the AC power lines or failure 
of the circuits designed to keep it out. 

The r-f amplifier 

The 

amplify 60 cycle hum, 

is a major source of hum in a receiver 

It is sometimes possible to eliminate hum by 
either the primary or the secondary winding of the a-f transfor­
mers. 

9. Twisting the leads carrying AC to the filaments or heaters of the 
tubes will unwanted magnetic fields. 

between the heater and the 
cathode of a tube may cause hum 

1 

i 
t 
I 

ii 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item w'''ich will provide the correct answer to complete 
the statement. 

When the amplifier produces no output, one should check 
the voltages at the plates and screen of the tube. 
Generally, the plates should operate at (A) 50 volts; 
(B) 100 volts; (C) 200 volts? (D) 250 volts„ 
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2. The chief sources of weak o, ::put are (A) tubes; 
(B) resistors; (c) capacitors; (D) transformers. 

3. In a-f amplifiers using inverse feedback, too much 
feedback will cause a (A) dead receiver; (B) weak output; 
(C) burned-out r-f transformer; (D) tube failure 

^ 4. Defective shielding of plate and grid leads may produce 
(A) a dead receiver; (B) neutralization; (C) feedback? 
(D) regeneration. 

5. Audio howling is a special type of oscillation caused by 
some component (A) vibrating; (B) degenerating; 
(C) regenerating; (D) chopping. 

^. Hum current is usually of the following frequency: 
(A) 30 cps; (B) 60 cps; (C) 90 cps; (D) 120 cps. 

7, Audio-frequency transforrr^rs are a source of hum, 
largely due to (A) oscillation(internal); (B) magnetic 
field; (C) capacitance; (D) reactance. 

8. All AC leads should be (A) as short as possible; (B) placed 
near plate or grid leads; (C) shielded; (D) grounded. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. Defects which usually occur in the amplifier stage are: 

(A) (C) 

(B) . (DJ „. 

2. When checking for weak output^ the power supply should be tested 
to see that it is delivering the correct, voltage to the: 

! 

(A) 

(B) 

(C) 

3. Intermittent output from an amplifier stage is usually caused by 

(A) ic:> 

(B) 

4. Marcus lists four steps that should be taken before starting 
a service procedure. These are: 

(A) 

(B) 

(C) 

(D) 
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5. If a receiver is "dead", but the tubes light up, the sources of 
trouble could be: 

(A) 

(B) 

(C) ^ 

6= There are two checks to make if a receiver is "dead", but the tubes 
light up. These are: 

(A) 

s 

(B) 
'<̂ 5 

« 

<^^ 
Some ccxnmon causes of hum i n a r e c e i v e r a re : 

(A) 

(B) 

(C) 

(D) _ 

8. Common causes of noise within a superheterodyne at^ 

(A) 

(B) 

(C) 

(D) 

(E) 

The grid bias voltage on the r-f, mixer, or i-f amplifier tubes 
of an AM receiver is composed of two components. These are: 

(A) 

(B) 

B W 
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10. Intermittent operation of a receiver may be caused by such troubles 
as: 

P. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

1 

I 1 
-It . 
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Assignment 
Sheet No. 12 

73 

Covering 
Units 50-55 

THE SUPERHETERODYNE CIRCUIT 

0 

=^ 

U 

One of the most common circuits around which receivers are 
designed and built is the superheterodyne circuit. In such a receiver, 
the incoming modulated radio-frequency (RF) signal is amplified a 
small amount in the pre-selector section and then fed into the fre­
quency converter section, where the RF .signal is converted into a fixed 
and usually lower frequency called the intermediate frequency (IF) of 
the receiver. In the IF stage, the modulated IF signals are highly 
amplified and then fed into the second detector for demodulation. The 
resultant (relatively weak) audio signals are then amplified in the 
conventional manner by the audio amplifier, then reproduced as sound 
by the loudspeaker. 

In this unit you will study the principles of the superheterodyne 
receiver in detail, inasmuch as modern radio and television receivers 
still rely heavily on these principles. 

Assignment; 

1. Read the references listed below. 
2. Answer the questions listed below and turn in your work 

by . 
3. Draw the block diagram for a five-tube AC-DC superheterodyne 

receiver using miniature-type tubes. 

References: 

A. Marcus, Radio Servicing^ pp. 419-432. 
B. Radio Corporation of America, RCA Receiving Tube Manual, 

pp. 75-77. 

•i 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T", if it is 
false, draw a circle around the letter "F", 

T F 1. The carrier current is generated at a constant radio 
frequency. 

T F 2. Radio vacuum tubes, having no moving parts, are 
"electronically noiseless". 

T F 3. Most home receivers have three stages of RF amplification. 

1 
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T 4. A rough estimate of the selectivity of a receiver may be 
obtained from the number of tuned circuits appearing before 
the detector—the greater the number, the more selective 
the receiver. 

raa? I 

1; 
if 

T F 5. A preselector is a device for always tuning m a given 
station at peak efficiency. 

T F 6. The tuned RF receiver generally has replaced the super­
heterodyne receiver today. 

T F 7. One of the distinct disadvantages of the tuned RF receivers 
is its lack of selectivity. 

T F 8. Modulation is a changing or varying of the frequency, 
amplitude, or phase of a signal and passing on the "change" 
to the new signal. 

% 

T F 

T F 10 

T F 11 

T F 12 

t K ! i 
IW'i 

B . i 
i^R i 

•^K' ''' 

T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

13 

14 

15 

16 

17 

T F 18 

The local oscillator is important m that V7e can have, at 
all times, a constant IF regardless of the incoming signal. 

In this country, the frequency separation between adjacent 
stations generally is about ten kilocycles. 

Image frequency of a superheterodyne circuit refers only 
to the sound components of television receivers. 

Preselectors are absolutely necessary as a functioning part 
of the IF stage. 

A local oscillator is, in reality, a transmitter. 

A capacitor called a pa-dder is a fixed capacitor. 

Most present-day superheterodyne receivers employ three or 
more stages of IF amplification. 

Misalignment of tuned circuits may be due to normal aging, 

A good indicating instrument for realignment is the VTVM 
equipped with a high-frequency probe. 

Manufacturers* service data should be disregarded since the 
principles of radio and television apply to all makes, net 
just a particular brand. 

i^^B-

« -

Completion 

Directions; Fill in the blankfs) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Frequency conversion is used in superheterodyne receivers to 
change the frequency of the rf signal to an 

I 
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2. Because of the great sensitivity of the superheterodyne receiver 
a (n) antenna is not required. 

3. The standard IF for AM broadcast and short-wave receivers is 
kc. 

4. When a pentagrid mixer tube is used for-frequency conversion, 
variations in plate current are due to the combination of the 

and frequencies. 

m 
5. 

6. 

In the superheterodyne receiver, one of the mixing voltages is 
produced by the signal. 

The lower the IF, the greater the percentage of 
between adjacent stations. 

7. A large number of 
a preselector. 

8. IF transformers operate at 

receivers do not use 

frequencies 

li 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The frequency of the incoming signal is determined by the 
(A) IF transformer; (B) broadcasting station; (C) dummy 
antenna; (D) local oscillator. 

In superheterodyne receivers for use in the broadcast band, 
it is usual to employ oscillators that are tuned (A) 
higher than the signal frequency; (B) lower than the signal 
frequency; (C) the same as the signal frequency; (D) none 
of the above. 

3. The chief function of a preselector is to (A) reduce tube 
noise; (B) change stations automatically; (C) eliminate 
antenna systems; (D) eliminate signals from unwanted 
stations before they reach the converter stage. 

4. The small capacitor usually connected in parallel with the 
main tuning capacitor and used mainly to obtain proper 
tracking, especially at the high-frequency end of the band 
is called a (A) trimmer; (B) tracker; (C) triad; 
(D) tetrode. 

5* Most superheterodyne receivers, employ a (A.) triode type of 
second detector; (B) hexode type of second detector; 
(C) diode type of second detector; (D) pentode type of 
second detector. 

m 
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To minimize the undesirable effects caused by interaction 
between the oscillator and signal sections of the tube 
as the frequency increases, several pentagrid-converter 
tubes are designed so that (A) only one of the electrodes 
function alone as the oscillator anode; (B) two of the 
electrodes function alone as the oscillator anode; (C) 
three of the electrodes function alone as the oscillator 
anode; (D) none of the electrodes function alone as the 
oscillator anode. 

7. An example of a tube as discussed in the previous question 
is a (A) 12AT5; (B) 6BE6; (C) 6V3A (D) 6SH7. 

8. Virtually all receivers having automatic volume control 
(avc) are (A) t-r-f; (B) superheterodyne; (C) Williamson; 
(D) Miller. 

1 i 

•1^ 

I i 

9. In realignment, the signal generator should be set at 
which of the following for best results? (A) weakest 
signal possible; (B) moderate signal; (C) strongest 
signal possible; (D) none of these. 

10. In servicing superheterodyne receivers, it is well to 
remember that (A) the chassis may be connected to both 
power leads; (E) the chassis may be connected to the 
antenna; (C) the chassis may be connected to the speaker, 
(D) the chassis may be connected to one leai of the power 
source. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Three important advantages gained in a receiver by the conversion 
of signal frequency to a fixed intermediate frequency are: 

(A) 

(B) 

(C) 

The action of a mixer hexode in converting a R-F signal to an iF 
depends on: 

(A) 

(B) 

(C) 
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Assignment 
Sheet No. 13 Lmt.s _6—G ̂  

POIfER SUPPLIES 

All the various components and stages of radio 
receivers depend upon the pov;er supply- for energy. 
in your study, receivers cannot use AC or IX as it 
in certain instances. The power supply furnishes t 
needed. 

IS produced, except 
he ~'."r:e enerc:v 

"̂n this unit you will have the op) jrtunity t: 
istics and design features of power supplies. 

learn rhe character-

Assignment: 
- <x 

W. 
1. Read the refere ^̂  ? listed below. 
2. Answer the auest „ons listed belô -v and turn In vour worrc 

by I . 
3. Check with your coordinator relative to a clossd-bcok 

exercise. He will give you an assignment which you should 
be able to complete without referring to any becks or notes, 
If you fail the first time, study the appropriate chapter 
of the text and ask your coordinator to let you try again. 

Reference; 

A. Marcus. Radio Servicing, pp. 372-407 

Questions: 

Troe-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letrer ^T". If it is 
false, draw a circle around the letter ^F^. 

3^ 

^ 

T F 

T F 

T F 

T 

T 

T 

T 

F 

F 

F 

F 

1. Pilot lamps will operate on AC or IX current. 

2. The electrodynamic speaker requires AC for best operation. 

3. An AC power transformer usually is a combination of step—up 
and step-down transformers. 

4. It IS not necessary to filter the output of xhe rectif 

5. The filter choke coil may be placed m e2.the: 
or negative leg of the power supply. 

rectirier. 

rne positive 

6. Most home receivers em.ploy a resistor-capaci~or -^ 

7. Half-wave rectifiers are generally used l::ecB 
to filter their output. 

use It li- <-„-aSier 

* 1 

T F 8. A choke-input filter will produce betner regula-icn zjr.aii a 
capacitor-input type. 
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T F 9 . A vo l tage d iv ider i s ased t o obt-*in lower v o l t a g e s which 
may be required . 

T F 10. 

T F 11. 

Most receivers employ an electromagnetic-dymamic speaker. 

In most receivers operating from house current or storage 
batteries, th« cathode-resistor method for obtaining grid 
bias is used. 

aSrl 
T F 12, The voltage output of the ordinary power supply is quite 

constant. 

T F 13 

T F 14. 

T F 15. 

Most AC-DC receivers employ a series of tubes, the sijiin of 
whose heater voltages add up to the line voltage, and, 
therefore, do not need a voltage regulator. 

Most receivers use miniature (pilot) lamps rated at 5 to 8 
volts and operated at about 4.25 volts to prolong life. 

The greater the potential difference between the cathode 
and the heater of a tube, the greater is the possibility 
for hum. 

m 

T F 16. Tubes employed in portable receivers sre of the filament 
type and require AC. 

T F 17. 

T F 18 

The tuning capacitor in the secondary circuit is called a 
buffer capacitor. 

One of the diief difficulties encountered in the vibrator 
pDwer supply is that of elirainating R-F interference (hash) 
from the receiver. 

l̂ giis:-

Completion 

Directionsz Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

A 

1. Most portable receivers use small 
for ^ and screen supply. 

2. Alternating current receivers usually employ a 

volt batteries 

transformer to obtain the lov/ potential needed for the tube 
filaments and heaters and a - transformer ror 
the high plate and screen potentials. 

Cuxrent for the filament of the rectifier tube is provided by a 
third of the 

High-frequency disturbances, usually originating in sparks in 
other appliances on the line, may be roinimized by inserting 

in the circuit of the 
power transformer. 

m 
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Most filter capacitors have values of 
and working voltages of about 

to mfds 
to volts. 

Filter choke coils used in most AC receivers have inductances 
ranging from about to henries. 

The operation of the voltage-multiplier circuit depends upon 
alternating charging two or more capacitors to a value close to 
the peak and then permitting them 
to discharge m ______^ . 

Glow tubes, operating in voltage regulating circuits, have limited 
use because they can operate only on a fixed and 
a limited 

9. A higher output can be obtained when the AC-DC power supply is 
used on 

m\ 
m 
P^sji 

i^ 

Multiple Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. Plate and screen voltages must be (A) AC; (B) DC; 
(C) AC or DC; (D) mixed AC.DC. 

2e Grid-bias voltage must be (A/ AC; (B) DC; (C) AC or DC; 
(D) mixed AC, DC. 

Most portable receivers do not use one of the following 
battery voltages for heating the filaments: (A) 1^; 
(B) 3; (C) ih', (D) 9» 

4, Power transformers used in present-day AC receivers have 
a secondary winding which supplies the heaters with 
(A) 1.5 v.; (B) 3.1 V.; (C) 6.3 V.; (D) 12.6 V. 

5, The rectifier-filament winding of modern AC power trans­
formers is usually designed to furnish (A) 5 volts at 2 to 
3 amps; (B) 5 volts at 4 to 6 amps; (C) 10 volts at 2 to 
3 amps; (D) 10 volts at 4 to 6 amps. 

6. Power transformers are usually enclosed in shields of 
(A) aluminum; (B) copper; (C) alnico; (D) iron. 

Capacitors used in power-supply filter circuits are called 
(A) brute-strength capacitors; (B) variable capacitors; 
(C) filter capacitors; (D) choking capacitors. 

m: 
8. The inductors used in power-supply filter circuits are 

called (A) transformers; (E) artichokes; (C) filter choke 
coils; (D) inducers. 

9. The AC-DC power supply is quite common because it eliminates 
the need for a (A) ijectifier tuber (B) paired capacitors: 
(C) power transformer; ID) matched resistors. 
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^mj 

'jUir-: 

^sn' 

10. A spark plate is a {?>) capacitor; (5) resistor; 
(C) transformer; (D) tube. 

Listing 

JSii-Sctions; List the iterr<s called for in each of the following. 
Select your ans". :?r3 carefally. 

1. The power supply mast furnisn energy for the following purposes: 

(A) ^ _- ^ 

(B) 

(C) 

(D) 

The electric energy for the power supply originally comes from 
one or more of the following three sources: 

(A) 

(B) 

(C) 

The power-supply filter called the resistor-capacitor is not 
used in high-powered sets for the following reasons: 

(A) ___________^^ 

(B) 

(C) 

Four advantages of the p-m dynamic speaker over the electromagnetic 
type are: 

(A) 

(B) 

(C) 

(D) 

Often it is desirable to operate a radio receiver from storage 
batteries whose voltages may be: 

(A) (B) (C) (D) 

^ 



W^4 ' 

82 

6. Higher voltages than those listed in the previous question are 
often needed to activate plates and screens. This higher 
potential is obtained from: 

(A) (C) 

(B) 

7, Some advantages of the dynamotor power supply over the vibrator 
power supply are: 

(A) (C) 

(B) (D) 

Problems 

Directions: Solve the problems below using the information given 

1 

Assume the following tube lineup in an AC-DC receiver: 
6SK7, 6SQ7, 25L6, 25Z6. The line voltage is 117 volts 
a. the value of the filament-dropping resistor. 
b. the power dissipated in this resistor 

6SA7, 
Find; 

'i 

i 

v,i 

I 

h ! 
It. J 

i 
* 
! 
I 

r f 
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Assume the following tube line-up in an AC-DC receiver 
63Q7, 6SK7, 25Z5, 35L6. 
a. Which tubes should have their heaters shunted? 
b. What value of shunting resistance is required? 

6SA7, 
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Assignment 
Sheet No. 14 

Covering 
Units 68-70 

m ( 

SERVICING POWER SUPPLIES 

As is true for all other portions of the receiver, faults in the 
power supply may be due to open circuits, short circuits, accidental 
grounding, and the like. 

The alert technician will be alert for these defects, as well as 
many others when the trouble is known to be in the power supply. 

In this unit you will have the opportunity to learn servicing 
techniques for defective power supplies. 

Assignment; 

1. Read the references listed below, 
2. Answer the questions listed below and turn in your work 

by . 

References; 

A. Marcus, Radio Servicing, pp. 407-418. 

Questions; 

True-False 

I; I 

r ! 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. A faulty power supply may result in a dead or weak receiver. 

T F 2, Run-dc m batteries tend to produce a noisy output. 

T F 3. Electrolytic capacitors are quite critical as to their 
working voltages and polarity. 

T F 4. Semiconductor rectifiers must be replaced quite frequently. 

T F 5, The first a-f stage of the receiver is particularly 
sensitive to strong magnetic influences. 

T F 6. The filter-choke coil is another major source of trouble. 

T F 7. It is good practice to place all the power supply components 
as far as possible from the receiver proper. 

T F 8. If an electrodynamic speaker is receiving excitation, a 
screw driver blade will be attracted to its center pole 
piece, whether the set is on or off. 
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T F 9, Generally speaking, AC-DC receivers run hotter than power-
transformer receivers. 

T F 10. Rectifier tube failure is greater in AC-DC receivers. 

T F 11. Reversing the live plug with an AC-DC receiver operating on 
AC seldom, if ever, results in better reception. 

T F 12. It is not generally advisable to try to repair a defective 
vibrator. 

T F 13. If a receiver is dead and the tubes do not light, the first 
thing to check is the voltages at the plate and screen grid. 

T F 14. A voltage-doubler system will operate on DC power source. 

T F 15. The "dry" type of filter capacitor is commonly used in power 
supplies. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The chief source of trouble in a power supply operated from AC are 
the . 

2, A ruined rectifier tube is generally associated with a short-
circuiced 

3. In an AC-DC receiver an (a) circuit in the 
heater circuit will extinguish all the tubes 

Electrolytic capacitors tend to 
in use. 

when not 

5. A ruined rectifier tube is often associated with a short-
circuited . 

6. The most common sources of trouble in a pov/er supply are the 

7. If the bypass capacitor across the grid '̂ ias resistor is short-
circuited, will set in and the volume of the 
receiver will decrease. 
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Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1, In a battery-operated power supply, if the B battery is 
connected in reverse, the set (A) remains operative, same 
strength; (B) remains operative, weaker; (C) gradually 
becomes inoperative: (D) immediately goes dead. 

f#" 

2. If the A battery in a battery-operated power supply is 
connected in reverse, the set (A) remains operative, same 
strength; (B) may become weaker or inoperative; (C) 
gradually becomes inoperative; (D) immediately goes dead. 

3, Next to filter capacitors, most of the trouble in power 
supplies arise in the (A) transformer; (B) resistors; 
(C) rectifier; (D) choke coil. 

4. If the shield around the power transformer is poorly 
grounded, the following will results (A) intermittent 
howl; (B) short circuit; (C) hum; (D) sparking. 

5, If the laminations of the power transformer are not tightly 
clamped, the following will result; (A) a tunable hum; 
(B) a sparking; (C) mechanical hum; (D) intermittent howl. 

6, An automobile radio may draw (A) 2 amps; (B) 3 or more 
amps; (C) 4 amps; (D) 5 or more amps. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1, A transformer that has burned out has the following characteristics: 

(A) (C) 

(B) (D) , 

2, Seven factors which can cause no B+ output from the power supply 
in ar: AC power supply are: 

(A) . 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
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Six factors which may cause the B+ from the power supply to be too 
low are: 

;» 

U 

« 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

4. Five causes of a B+ output from the power supply that is too high 
are: 

(A) 

(B) 

(C) 

(D) 

(E) I a 
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Assignment Covering 
Sheet No. 15 Units 71-82 

SERVICE INSTRUMENTS 

The increasing complexity of home receivers has taken the repair 
of such out of the hands of the "handyman" and placed it squarely in 
the hands of the fully qualified technician. 

The fully qualified technician understands and uses the best test 
equipment available to diagnose, and therefore repair a defective 
receiver. 

In this section you will have an opportunity to learn about the 
basic kinds of test equipment and their uses. 

Assignment: 

1. Read the reference listed below. 

2. Answer the questions listed below and turn in your work 

by . 

Reference; 

A. Marcus, Radio Servicing, pp. 487-547. 
Questions; 

True-False 
Directions; The following statements are either true or false. li 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. The most commonly used servicing instrument is the meter. 

T F 2. The most common type of meter movement is the d'Arsonval 
or moving-coil type, 

T F 3. The moving-vane type meter movement is as sensitive as the 
d 'Arsonval type. 

T F 4o The d'Arsonval movement-type meter can be used to measure 

T F 5. The range of some meters is increased by placing a shunt 
in series with the moving coil. 

T F 6. The minus terminal of the voltmeter should be connected to 
the positive side of the circuit. 

T F 7v The multimeter will measure DC voltage only. 

T F 8. The AC - VTYM is essentially a device for rectifying the 
alternating voltage and increasing the resulting DC pulses 
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W 

6. 

8 

9. 

Most AC VTVM are of the 
usually calibrated in _ 

type- A'lth their scales 
values. 

Where direct voltages are to be lEsasured across a high xcpedance 
circuit- it IS customary to build into the probe a _̂̂  

isolating resistor. 

The measurement of resistance is based upon 
flowing through the resistor under test and the 

across the resistor produced by that current 

One of the most accurate devices for rneasurmg 
IS the Wheats tone 

10. A multimeter is several meters combined m one using a ccrsion 
, as an 

de VI ce. 

11. The test IS used to check diodes ̂ nd recti­
fier tubes 

12. Heater-to-cathode electrode leakage is a isajor source of 
in a receiver. 

13. To test for gas m a vacuum tube place d resistor between the 
and €3thode- The 

should be observed while the 
is shorted, 

14. In the cathode-ray tube, a stream of e lect rons i s emitted bv a 

15, I f an a l te rna t ing voltage i s applied to the p la tes of an osci l lo­
scope.- the electron beam wil l form a 

Mill 11 pi e-Choice 

Directions. In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. I f a current i s sent through a d*ArsonsrajL i ie ter . xn the 
opposite direction.- the pointer wi l l (A) do nothing; (B) 
indicate a normal reading; (C) bum up; iB) :3x>ve bacfeisard 

2. The electrodynanmmeter-tyj^ indicat ing meter wi l l seastire 
(A) AC only; (B) IX: only; (C) AC-JCC; (D) none of the 
above-

3. A meter with hot—wire movement xs frequently i2sed to 
measure (A) r-f output of radio transmitters; (B) AC 
only; Cc) IK3 only; (D) none of the above. 
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4. An amineter must be conriected in il\) series; (B) paiallel; 
(C) series-parallel; (D) none of the above,. 

_____ 5o The meter used to raeasure the difference of 'potential 
between two points is; called a ih) voltrr'.etex: (Bl ̂ ammeter; 
(C) ohinmeter; (D) wattmeter. 

______ 6. A multiplier is a (A) voltage doubler; (B) power trans­
former; (C) large resistor; (D) large capacitor. 

7- Output meters are used to messute (A) antenna currentsj 
(B) power supply output; (C) loudspeaker-power oucput; 
(D) power-transformer output. 

8. A phrase that means the same as frequency deviations is 
(A) sweeps per second; {B) heat frequency; (C) zero 
frequency; (D) metered frequency,, 

9. With no voltage applied to any of the plates of an 
oscilloscope, the electron beam produces a (A) sine wave; 
(B) spot of light in the exact center of the screen; 
(C) saw tooth; (D) vertical line. 

10. If direct voltage is applied to the top vertical deflect­
ing plate which is positive of an oscilloscope, the electron 
beam will move (A) up; (B) down; CC) right; (D) left. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully, 

1. The indicating meter may be calibrated to indicate: 

(A) (B) CC) 

2. Generally, a meter consists of a 

(A) 

(B) 

(C) 

(D) 

3. Meters may indicate from one of three directions. They are 

(A) ___„ (B) (C) 

4. The VTMM. has several advantages over other voltmeters. They are 

(A) 

(B) .. 

(C) _ 

(D) _ 

(E) _ 

i 

—. 

m: 
amm 
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5 A signal generator must be able to reproduce the following 
siqnais: 

ml 

1 ^ ' 

6 

7 . 

(A 1 

(B) „. 

(C) 

Comrnercial t u b e c h e c k e r s a r e of tv/o t y p e s 

(A) (̂  __. 

They are 

i}B.id.a(ied tube electrodes, leads, or supports may cause the 
follov?ina2 

(A) 

(B) 

(C) 

(D) 

8. The two parts of a cathode-ray oscilloscope power supply are 

(A) _ _ _ _ _ _ „ 

(B) _„ 

Problems 

Directions: Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 
You may v;ish to refer to the reading assignment before proceeding with 
the problems. 

1. Diagram; Make a clear» accurate schematic diagram of a Wheatstone 
Bridge, Label all the parts. 

^ 

i 
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Make a clear, accurate schematic diagram of an R-F oscillator and 
output circuit. Label all the parts. 

i: 
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Assignment 
Sheet No. 16 

Covering 
Units 83-90 

GENERAL SERVICING PROCEDURES 

^ ^ 

IM 

-Tm^t' 

The chief purpose of radio servicing is to locate and remedy 
defects in a faulty receiver. 

As in all fields of endeavor, a book cannot be a substitute for 
experience. Although there are many servicing techniques in use 
today, the basic principles which underlie all these techniques are 
the same. 

In this unit you will have the opportunity to learn these basic 
techniques. As your experience becomes broader, several short cuts 
will present themselves. 

Assignment; 

1. Read the referen.es listed below. 
2. Answer the questions listed and turn in your work 

by , 

3. Check with your coordinator relative to a closed-book 
exercise. He will give you an assignment which you should 
be able to complete without referring to any books or notes. 
If you fail the first time, study the appropriate chapter of 
the text and ask your coordinator to let you try again. 

References; 

A. Marcus, Radio Servicing.- pp. 548-601, 

Questions; 

True-False 

m: i 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 

T F 

T F 3. 

Successful servicing must be conducted in accordance with 
a systematic plan. 

One of the first steps m servicing a receiver is to clean 
it of dust, dirt, drops of solder, etc. 

During the preliminary examination, nuts and screws that 
control trimjtiers and padders should be tightened. 

T 4. Static servicing procedure assumes that defects in radio 
receivers are cause, or are accompanied by, a change -̂  n 
operating voltages on the various tube elements or m the 
resistances of the 

Vai 

various components and circuits. 

-«-: 

http://referen.es
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T F 5. The best way to measure tube-pin voltage is to remove the 
tube and insert it in a tube checker. 

T F 6. Once the danger of a short circuit has been eliminated and 
the power of a receiver is turned on, the line voltage or 
battery voltage should be checked. 

T F 7. A capacitor to be checked must be removed from the receiver. 

T F 8. In signal injection you should use as low an output from the 
signal generator as will give positive results. 

T F 9. If the receiver is defective, some component must be 
defective. 

T F 10, Voltage of the AVC circuit must be measured with a VTVM. 

T F 11. The voltage at the control grid is always positive, 

T F 12. Realignment should be a last resort when it has been proved 
there are no other defects, 

T F 13o If a receiver fails to operate, the tubes should be tested. 

T F 14, In a superheterodyne receiver, a non-operating oscillator 
".ill stop the receiver from functioning. 

T F 15, A major scares of trouble is the misalignm.ent of tuned 
circuits* 

T F 16. Noises heard in the ioudspe?ker always originate within the 
receiver, 

T F 17. Hum. heard in the -:e£Aer is usual3.y due to poor ground 
cor.nections. 

T F 18. Ths chief ca - - - 3; ̂tc .tj.cn is B. defsct tlia'i prevents an 
amplifier t'l'oe r ^'ca op=^ating OD the linear portion of its 
cha ra ct £;: i s ̂- r - -̂̂  j.r . e 

T F 1 9 . T h e translF-or must ?oe remo'^-^ad "-^hen ms"^:_nq rr-srsta^.ce 
measuremen-cs xn t.ie -'^ransiftor ..ecei^^er 

T *• 2 0 , Stray capacitance ."hi ch aay ''^e nsglrg:_cl= a'- PM rrequencies 
may become quite large at Ici-i f3:?quenc3_es . 

Co gpletion 

Directions; Fill m the blarJiis) in eac.i sta'ramer'- with the wcrd(s) 
required to complete tl-s sentence correctly 

1. While cleaning the receiver, it should be examined for 
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The chief weakness of the static-servicing procedure is that many 
defects are possible in a radio receiver which will not show up on 
a or test. 

3. Tube-pin voltage tests are usually made with the 
control of the turned to maximum and the 

controls of the receiver so adjusted that no 
signal is tuned in 

4. Dynamic testing consists of two general categories: signal 
and signal . 

5. Low B-J- voltages may be due to a weak -
semiconductor which should be replaced, 

6. In its simplest form, the output indicator (for dynamic testing) 
may be the of the receiver. 

or 

7. For the signal injection procedure, the "cold" lead of the signal 
generator is connected to the of the receiver. 

8. If the tubes and the power supply of a superheterodyne receiver 
have been cleared of any defects and no note is heard when the 
signal is injected^ a defect in the ____^ . 
or is indicated. 

The signal-tracing procedure is similar to the signal-injection 
method, except that it is , 

10 h major cause of weak signals is of the 

11. Distrubances in the loudspeaker may enter the receiver through the 
or through the ^_„___ , 

12, 

13. 

14. 

The chief cause of oscillations is 
by feedback from the to the 

produced 
circuits 

of a single stage or from stage to stage. 

The heart of a "high-fidelity" system is the 

The voltage measured across a short-circuited plate bypass 
capacitor would be "x̂ olts. 

15. The voltmeter most often used m service work is a vacuum-tube 
voltmeter or a voltmeter. 
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Multiple-Choi ce 

Directions; In the space at the left of each statement, write the 
letter of the item vjhich will provide the correct answer to complete 
the statement. 

1. /Liter all visible defects of a receiver have been repaired, 
tne next step is to (A) return the set to the owner; 
(3 test the tubes; (C) test povjer supply; (D) test 
ar:plif ier. 

______ 2, TuDa-pin vcitages may normally vary from chart values 
0 ±"10%? B) ± 20%i (C) - 30%; (D) ± 40%. 

-3 ^n mcst receivers, the resistors have a tolerance of 
\^ B) ;: 10%r 'B) -s_ 20%; iC) + 30%; (D) ± 40%. 

f̂l ^- ^̂ ith :'!= PC /er on an AC receiver, should the power-output 
^ tabe b€ _:2mov̂ d ?nd s -click" heard, this would indicate 
-^ thac 3^1 vrcepc one of tbr fojiiowing are operating: 
» </̂^ audio outp - icaqe? 'B) antenna system; (C) power supply; 

-^^- {D) lou^-^-oeakej _ 

•^ 5, The con/ertei t:oe of en? three-way portable receiver is 
lijr* best checked by ;> i feslino it for warmth; (B) a tube 
"•. checker; [Cj "/i^u-l nspeotxon to see if its fi3.ament 
'Ri: lights; (D) suiDStitvcior" 
'• %'.?>.' 

igpt 6. The chief cause of v̂ eaic ijtput in transistor receivers is 
(A) a weak battery, (5^ che i-f section; (C) the r-f 
section; (D) in the audi^ section. 

______ 7. The i-f frequency of FM receivers is (A) 1.7 megacycles; 
(B) 7 .1 megacycles; (c) 10,7 raa^acycles; (D) 17,5 megacycles. 

L i f t i n g 

Directions; Lisc t> _ ̂ te-ns called for m each of the following. 
Select your answers C5.refui?.v, 

1. Systematic servic;. -g pi ledure may lie divided into two general 
classifications- ''-~<^j aio 

(A) ^ ^ ^B) 

2, Defects which will not she. ux> on a ^^'oltage or resistance test are 

(A) , (B) 

3» A defective receiver pr̂ ôents one of two symptoms; these are: 

(A) 

(B) _ _ _ _ _ „ _ _ , 
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8. 

If the output of a receiver is defective, it may exhibit a number 
of symptoms, which fall into the following general categories: 

(A) 

(B) 

(C) 

(D) 

sa 

When using an ohmmeter there are certain precautions to be observed 
These are: 

(A) ^ _ _ _ _ _ 

(B) _ ^ _ _ _ _ _ 

(C) .. 

(D) .. 

6. Most multimeters have the following ranges 

(A) (C) „ 

(B) (D) 

7. Common sources of defects in transistor radios are: 

(A) 

(B) , 

(C) 

.n Three main piejes of test equipment which may be used 
alignment procedures are: 

(A) (C) 

(B) 

PIoblems 

tiie spec:Lfic Directions: Read the fcllowing problem carefully. Do 
operations which the question requires for proper solution. You may 
wish to refer to the reading ass;i.-nment before proceeding with the 
problems, 

1. Diagram a typical AVC c-ircuic shovving points to check for -olcag^ 
readings. Label all paics 
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REPLACEMENT, REPAIR, AND READJUSTMENT OF COMPONENTS 

Once the defect of a receiver has been isolated, it must be 
repaired, replaced, and possibly readjusted. 

The skills involved in this phase of radio and TV repair are as 
important as any learned up to this time. 

In this unit you will have the opportunity to learn the skills 
and techniques necessary for this phase of radio and TV repair. 

Assignment; 

1. Read the reference listed below. 

2. Answer the questions listed below and turn in your work 
by . 

3. Using a signal generator and the speaker of the set, describe 
how you would align the i-f section of an AM AC-DC receiver. 

Reference: 

A. Marcus, Radio Servicing, pp. 602-619, 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". ,-.. 

T 

T 

T 

'X 4 

c 

-} 

The ability to solder properly is a prerequisite* to 
successful servicing. 

As the material to be soldered is heated, it tends to form 
a coat of oxide, which makes soldering difficult, 

A mica capacitor can be replaced with an electrolytic 
capacitor of the same ratings.. 

Receivers that employ only one i-f stage generally use 
high-gain input and output transformers. 

Any change in the position of wiring may result in 
misalignment. 

Realignment should be carried out on a metal-topped table. 

îll shields normally found in a receiver should be in 
olace before realignment takes place. 
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8. Realignment tools should be made of high-carbon steel. 

9. Alignment consists of making adjustments in each tuned 
circuit to compensate for the various small discrepancies 
that exist between them. 

T F 10. It is not necessary to allow a receiver to be aligned time 
to warm up. 

T F 11. In most multiband receivers, one set of transformers, 
trimmers, and padders serves all bands. 

Completion 

Directions; Fill in the blank (s) in each statement with the v;ord(s) 
required to complete the sentence correctly. 

1. A soldered joint must be strong 
make perfect __contact 

6, 

and should 

2. The tip of the soldering iron should be kept clean and free from 

A replacement resistor should have the same 
and also be able to carry the same 
original. 

as the 

When replacing fixed capacitors, the new should have both the 
same and the same or higher 

. as the old. 

When replacing potentiometers, one of the same 
and of should be used. 

As a preliminary to realignment procedures, the dial should be 
checked to see that it is synchronized with the 

pointer should be on the 
of the dial. 

When these capacitors are fully meshed, the 
frequency marking 

The section should 
be aligned first, since the proper operation of the other sections 
depends upon that stage for proper functioning. 

8. In some modern receivers 
may be employed for tuning the i-f transformers instead of 
trimmers. 

If signals from a powerful station blanket out all other signals, 
a may be installed in the 
antenna circuit to cut out or reduce the interfering signal. 
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Multiple-Choi ce 

Directions: In the space at the left of each statement, write the 
letter of the item which will provid- the correct answer to complete 
the statement. 

1. A soldering iron suitable for most repair work would have a 
wattage of about (A) 50; (B) 100; (C) 150; iH) 200. 

_____ 2. The purpose of a flux is to (A) hold the wires together; 
(B) conduct heat; (c) prevent oxidation; (D) none of the 
above. 

3. When replacing a field coil loudspeaker, the ohmic 
resistance should be the same and also the (A) physical 
size; (3) power-handling ability; (C) frequency response; 
(D) none of these. 

4. After the i-f section has been aligned, the next adjustment 
should be on the (A) antenna system; (B) heater-cathode 
string; (C) speaker system; (D) oscillator and r-f sections 

5. At the high-frequency end of the band, the oscillator-
tuning capacitor is (A) completely meshed; (B) meshed to 
the first segment; (C) open half way; (D) completely un-
meshed. 

6. In most FM receivers, the tuned circuits are required to 
pass a band of frequencies that is about (A) 50 KC; 
(B) 100 KC: (C) 150 KC; iD) 200 KC. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. In order to do a good job of soldering, the following three rules 
must be observed: 

(A) ^ 

(B) 

(C) 

2. Faults which may be symptoms of misalignment are: 

(A) _̂  

(B) 

(C) 

(D) 

? 
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3. We may align FM receivers by either of two methods with what 
devices? 

(A) 

(B) 

V I 



1 

p 

n 

m Assignment 
Sheet No. 18 

103 

Covering 
Units 94-95 

RADIO FREQUENCY AND INTERMEDIATE FREQUENCY 
INDUCTORS AND TRANSFORMERS 

Tuning coils and power transformers each fulfill extremely 
important functions in the proper functioning of the television 
receiver. 

One inductor may aid m the control of energy in one circuit, 
while another may furnish the low or high power needed for effective 
component operation. 

In this unit you will have the opportunity to learn the techniques 
_nvolved in repair and replacement of inductors and transformers. 

Assignments 

1, Read the referenceslisted below. 
2. Answer the questions listed below 

by . 

Turn in your work 

References: 

A. Marcus, Radio Servicing, pp. 40-44. 99-104, 318-320. 
C, Marcus & Levy, Elements of Radio Servicing, pp. 152-167, 

187-200, 365, 
D. Mandl, Mandl's Television Servicing, p. 325. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. It is permissible to remove one turn of wire to effect a 
repair of a defective interstage r-f transformer. 

«« 

T F 2, The placement of leads is not critical when replacing 
an r-f transformer. 

T F 3. The probable cause of a faulty oscillator coil is an open 
winding. 

T F 4, It is always necessary to obtain an exact replacement when 
installing a new oscillator coil. 

T F 5. The single, most important specification to be met in 
replacing an i-f transformer is the proper intermediate 
frequency to which the transformer windings must resonate. 
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T F 6. 

T F 7. 

T F 8 

T F 12 

T F 

T F 

13. 

14, 

Interstage transformers couple J'̂ uccessive i-f amplifier 
stages together. 

I-f transformers for FM receivers differ from the AM type 
in that the FM has a large number of turns. 

Color coding of i-f output transformer leads have not yet 
been standardized. 

T F 9. Color coding of input i-f transformer leads have been 
standardized. 

T F 10. Laminated cores are frequently used m the construction of 
r-f inductors. 

T F 11. Inductances of a-f inductors are greater than inductances 
of r-f inductors. 

Windings of r-f inductors are sometimes arranged m sec­
tions called "pies" to reduce distributed capacitance. 

Radio frequency coils are always shielded. 

A loop antenna is an a-f inductor. 

T F 15. Permeability tuning is used m some recievers. 

Completion 

Directions; Fill in the blank(s) m each statement with the wordCs) 
required to complete the sentence correctly. 

turns on the primary 1. High gain r-f transformers have 
winding and impedance, 

2, The inductance of r-f choke coils usually is from 
mil.lihenrys. 

to 

3o The frequency band of i-f transformers may be 
or 

4, 

6. 

7. 

8. 

Frequency modulation receivers use transformers tuned to 
megacycles. 

The symbol for an air-core inductor is __^^___ 

The movable-iron slug symbol is 

A two-stage i-f stage may use a gain transformer. 

The oscillator output voltage should be relatively f;ree from 
frequencies. 

Fundamental and harmonic oscillations beat together to produce 
frequencies. 
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10. Incorrect operating potentials in an oscili^ror may cause 
oscillations. 

11. Blocl̂ 'ing is a tendency for an oscillator to operate 

12. The rutput voltage of an oscillator should display a good 
curve on an oscilloscope. 

13. At frequencies above 15 K cycles i 
•cransformers are used 

14. The condition of maximum magnetization of a transfor 
called 

ir.er coil is 

The impedance of a primary v̂ inding should be equal to the 
impedance of the . 

The impedance of the secondary winding should be equal to th; 
impedance of the . 

Oscillator transformers used 
may be tuned by 
or 

in superheterodyne receivers 

18. Improper placement of r-f transformer leads may cause 

19. If an r-f transformer is replaced in a receiver circuit, the 
receiver should be . 

20. Coupling between the prir̂ ary and secondary coils of an i-f 
transforjner may be increased by the addition of a 
coil. 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct ansi-̂ er to conipleie 
the statement. 

1. Radio receivers use inductors which are constructed of 
(A) one coil; (B) tv7o or more coils independent of each 
other; (C) two or more coils inductively coupled to each 
other; (D) A or B; (E) A or C. 

The intermediate-frequency transformer is so 
it is used with currerts whose frequencies ^le 
frequencies handled by the a-f inductor and the 
This implies that (A) the intermediate frequenc 
(B) the intermediate frequencies are lower than 
frequencies; (C) the intermediate frequencies a 
than the signal frequency; (D) the internediete 
are lower than the a-f and the r-f frequencies; 
intermediate frequencies are really a-f and r-f 
mixed. 

namea !zecs mea cecause 
bet'-veen t h o s 

r - f mduciLO 
l e s a r e lov;; 
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r e lo".ver 

f r e a u e n c i e s 
(E) ' t h e 
f r e c u e n c i e s 
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3 . A n d i o - f r e g n e n c y and:;zx3 
i n d u c t a n c e compared r s 
t i v e l y h i g i i indi2cxanc-e 
(C3 f l u c t u a t i o n s c f i n d 

and SDmetinies lo '^er xn=: 
i n d u c t a n c e a s r h c s e c f 
t o t b o s e o f r a d i o frecrj;' 

cOiLijaz'sii. lie 

-frerr-j.-encvT ' 3 • Bane 

I n d a c x a n c e i s zieasj ired 
IC) m i c r o h e n r v s ? -W ='. 

5 . The o u t p u t o f x.ne f 
tA) 5QL6 t u b e ? 13^ 
6K6—GT tui>es i n p a r 
s p e a k e r ; fE) a u d i o - :re::j-ienc^ 

r" — • ; ; — . 

6 . R a d i o - f r e q u e n c v i n d u c t o r s ar ; 
i iave a c o r e o f ;A1 a i r - B ' 
i r o n ; ID) •^'ood; iSl ceraiDiio. 

_, "novnere-iL 

7 . T r a n s f orn>i 
(B) ID t o 
s t y l e s . 

e r d e s i g n s 'nsTi 
12 5 t " l e s 7 IC 

A 2 — 4 

8 . An AC r e c e i v e r h a s 
The defect i - ize poa'e:-
rninJ-nuTn (A*) 1 amp ~ 
IC) 3 amp t r a n s f o r f T" - 7 = — » - -

Current rating of -he plate 
transformer is ordinarily" g: 
CA) from the output circuit 
the primary windmgT IC~ of 
a-f section. 

n - Q - z.= zz = nDwer 

1 0 . I n a t y p i c a l 3DO-— pD-^B 
h i g h v o l t a g e s e c o n d a r y 
CB3 5 0 0 - 6 0 0 V? IC) S D : -

t — -< » 

: ^ _ - _ 1 

11. When the leads of a -
in the chassis, i t is 
replacing with heairie 
heavier insulaxed lAir 
(D) using a grommex i 

1 2 . F i l a m e n t - h e a t e r w i n d i n g s oa: 
primary- o r h i g h T o l x a g e s e c : 
h e a t e r w i n d i n g s a r e u s u a l l y 
tC) s t r o n r r e r ; fD) w e a i i e r . 

CTDOZL -DO-irv xo XT one 
^ •—— , ' m^ i * ^ - ~ ' 

.n iTi isneo xrmr. 

1 3 . The maximLim t e n p e r a x u 
(A) 4 2 ^ F.T fB}~52^ 

r e r i s e a__o"aex xor a i r a n s n n Q a r i = 
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6- Some cammon mechanical faults which occur in built-in antennas 

arer 

(Al 

(E) 

(C) 
7- The three types of r-f coupling units are 

(A) 

(H) 

CC) 

a Miniature types of tubes are employed in television receivers 
because they have: 
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THE VACUUM TUBE AS A RECTIFIER 

The diode is generally used as a rectifier to change AC to DC 
which the plates of the rest of the tubes need. 

In this unit you will have the opportunity to learn the operating 
characterisitics of a diode vacuum tube functioning as a rectifier. 

Assignment: 

1. Read the references listed below, 
2. Answer the questions listed below and turn in your work 

by . 

References: 

A, Marcus, Radio Servicing, pp. 168-182. 
B, Radio Corporation of America, RCA Receiving Tube Manual, 

pp. 17-18. 

Questions; 

True-False 

F' 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. Most radio receivers require a plate supply of about 300 
volts and up to approximately 100 milliamperes of current. 

T F 2. The maximum peak plate current is the maximum instantaneous 
current that can safely flow through the tube. 

T F 3. The voltage drop of a mercury-vapor rectifier tube will 
never exceed the ionization potential of the mercury vapor 
which is about 15 volts. 

T F 4. The mercury-vapor type, as well as the vacuum type, has 
a "built-in" degree of overload protection. 

T F 5. The characteristic curves of the high-vacuum rectifier 
tube (type 83) and its mercury-vapor counterpart are 
essentially the same. 

T F 6. The half-wave rectifier is generally used for low-current 
circuits. 

One advantage of the full-v̂ ave rectifier over the half-
wave is lack of core saturation of the transiormer. 

The bridge rectifier delivers about twice the voltage of a 
center-tapped full-wave rectifier. 
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T F 

9. Bridge-type rectifiers are frequently used in radio 
receivers. 

30. Loose connections within the tube can be detected by 
fluctuations of the meter of the tube checker. 

Completion 

Directions; Fill in the blank(s) m each statement with the word(si 
required to complete the sentence correctly. 

1. 

3, 

8 

9. 

Most public address systems (and receivers with a large power 
output) require voltages of at)Out volts and cuxre 
up to milliamperes. 

Rectifier tubes should be operated so that the 
voltage and peak current are not exceeded. 

J-J_IE 

The peak value of sine wave AC is equal to 
rms value. 

In a half-wave rectifier tube, the 

xines 

IS 
with respect to the cathode during one-half of the AC cycle-
during the next half of the AC cycle, the is pes: 
tive with respect to the cathode. 

—-n^^ If the input voltage has a frequency of 60 cycles per second, 
frequency of the pulses of direct output voltage will be 
pulses per second. 

To obtain output voltages that are larger than the 117 volts of 
the AC supply, a step-up transformer is used the 
rectifier tube. 

When two diodes are used for full-wave rectification, their 
are hooked together and go to the 

side of the load resistor. 

If the input voltage of a full-wave rectifier has a frequency of 
60 cycles per second, the ripple frequency of the output voltage 
would be pulses per second. 

One advantage of the full-wave rectifier over the half-wave 
rectifier is that the full-wave caxxie^ the load 

the whereas the haIf-wave carries 
load. 

10. If the safe peak inverse voltage of the rectifier tube is 
exceeded, the current may arc over from the 
the 

XD 
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Multiple-Choice | 
! -
)-

Directions; In the space at the left of each statement, write the j 
letter of the item which wil"" provide the correct answer to complete ^ 
the statement. \ 

1. When a rectifier tube plate is negative with respect to ; 
the cathode, i.t is (A) conducting; (B) not conducting; 
(C) overloaded; (D) probably arcing over. \ 

2. The voltage drop of a rectifier tube is the (A) actual 
line voltage less line resistance; (B) difference between 
line and plate voltage; (C) difference between line and 
cathode voltage; (D) dif-^erence m potential between the 
plate and cathode as the tube is conducting. 

3. In the vacuum-type rectifier, an increase in plate current 
causes a corresponding increase m (A) plate voltage; 
(B) maximum instantaneous current; (C) voltage drop; 
(D) minimum instantaneous current. 

4. The output of a half-wave rectifier is called (A) pulsating 
direct voltage; (B) ripple-free direct voltage; (C) pure 
direct voltage; (D) AC. 

5. The output of a full-wave rectifier is called (Al pulsating 
direct voltage; (B) ripple-free direct voltage; (C) pure 
direct voltage; (D) AC. 

6. To obtain the same output that the half-wave transformer 
produces, the full-wave transformer must supply (A) twice 
the voltage that the half-wave produces; (B) three times 
the voltage that the haIf-wave produces; (C) four times 
the voltage that the half-wave produces; (D) five times 
the voltage that the half-wave produces. 

7. A typical arrangement for converting AC to DC includes all 
but one of the following: (A) a rectifier tube; (B) a 
filter; (C) a capacitor in series with the load; (D) a 
voltage divider. 

8« The function of a filter is to (A) smooth out the ripple 
or the tube output; (E) convert DC to AC; (c) act as a 
voltage divider; (D) replace resistors needed m the r-f 
stage. 

9 . When mercury-vapor rectifier tubes are connected in 
parallel, in order co be sure that each tube will carry 
an equal share of the load, stabilizing resistors of the 
following size should be connected co each plate lead: 
(A) 50-100 ohms; (B> 500-1000 ohms; (C)2000-4000 ohms; 
(D) 5000-6 000 ohms. 

if. 

11 
H 
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10. When vacuum-type tubes are connected in parallel, 
stabilizing resistors (A) must be used; (B) m.ust not 
be used; (C) may or may not be used; (D) none of the 
above. 

Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. The full-wave rectifier is often used in receivers and small 
public-address systems because: 

(A) 

(B) 

(C) 

2. Defects in the rectifier tube may be spotted by: 

(A) (C) 

(B) 

3. Defects in rectifier tubes may show up in the receiver in the 
following ways: 

(A) 

(B) 

(C) 

(D) 

(E) 

4. If the output is distorted, the following tube defects are likely; 

(A) (C) 

(B) (D) 

If the output is noisy, the following tube defects are likely 

(A) (D) 

(B) (E) 

(C) (F) 

•^ 

il 
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'Problems 

Directions; Read each of the following problems carefully. Do the 
specific operations which the question requires for proper solution. 
You may wish to refer to the reading assignment before proceeding with 
the problems. 

I 

1. Make a schematic diagram of a rectifier circuit using two diodes. 
Indicate the direction of electron flow during one-half a cycle by 
arrows. Label all the parts. ii 

i 

m 
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THE ELECTRON TUBE AS A DETECTOR 

The carrier component of the alternating current flowing in the 
recei/er must be separated from the sound component. Since only 
the sound component is wanted, it must be carried through to the 
reproducer, and the carrier component must be blocked and dissipated. 
This process is called demodulation or detection. 

In this unit you will have the opportunity to learn the 
operating characteristics of various methods of detection. 

Assignment: 

1. Read the references listed below. 
2. Answer the questions listed below and turn in your work 

by . 
3. Check with your coordinator relative to a closed book 

exercise. He will give you an assignment which you should 
be able to complete without referring to any books or notes. 
If you fail the first time, study the appropriate chapter of 
the text and ask your coordinator to let you try again. 

References: 

A, Marcus, Radio Servicing, pp. 183-210. 

Questions: 
True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. A radio wave takes the wave form and frequency of the AC 
producing it. 

T F 2. Rectification is the first step in detection. 

T F 3. There is an increasing tendency to use the crystal diode 
as a detector in AM, FM, and TV receivers. 

T F 4. The capacitor in parallel with the load resistor in a 
diode detector circuit must be large enough to by-pass the 
r-f component, but not large enough to allow the a-f 
component to flow through it. 

F T 5. The diode detector is seldom used today. 

II 
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T F 6. In the triode we have a sensitive detector capable of 
operating on weak "̂ ignals. 

T F 7. Detection may take place in the gric' circuit of a triode. 

T F 8. The major problem of a regenerative detector is to control 
regeneration, that is, to bring the detector up to, but not 
beyond oscillation. 

T F 9. It is not possible to use a pentode as a detector. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. Carrier currents in the ordinary broadcast band have frequencies 
of KC to KC. 

The r-f carrier current and the 
sound current are mixed to produce the r-f 
carrier current. 

4. 

5, 

In most commercial receivers, the 
method for obtaining grid bias is used 

The diode detector requires only 

The grid-circuit detector tends to 
except ones. 

power. 

all signals 

Multiple -Choi ce 

DirectL ons: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

14 

1, As the radio wave strikes the antenna of the receiver, the 
following type current is set up in the antenna: (A) AC; 
(B) DC; (C) pulsating DC; (D) FM DC. 

2, The fixed-negative voltage on the grid of a triode is 
called (A) grid negative; (B) grid bias; (c) grid screen; 
(D) grid damping. 

3, The diode detector (A) amplifies the signals; (B) does not 
amplify the signal; (C) modulates the signal; (D) none of 
these. 

4. Plate voltages in the detector stage should be about 
(A) 25 volts; (B) 50 volts; (C) 75 volts; (D) 100 volts. 
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Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. The crystal detector has several advantages over other detectors 
They are: 

(A) 

(B) 

(C) 

2. Two types of plate-circuit detectors are the: 

(A) (B) 

3. Most of the defects encountered in the detector circuits fall 
into three categories: 

(A) 

(B) 

(C) 

4, Current leak between two points which are otherwise insulated 
can be caused by: 

(A) (B) (C) 

Problems 

Directions: Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 
You may wish to refer to the reading assignment before proceeding with 
the problems. 

1, Make a schematic diagram of a circuit of the diode-detector. 
Label all the parts. 

a 

i> 
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2. Make a schematic diagram of a circuit of a triode-derectcr. 
all the parts. 
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A s s i g n r e : 
S h e e t KD . 21 

THE ±ZM::-BLB T T B Z A £ A S ^J-ZP: 

Mere arplifica 
-f an amplifier. T 
.n all >7avs. 

In tnis nnit jcn vrill hax^ 
:ube as it xnnctiDns as an azip] 

Assiqrment: 

1, 
2. 

Read t h e r e x e r e n c £ 
Answer tihs cn i e s t i r . snen ne_D'» an: •~nc 

3 . Draw a g r a p h shntf: 
t h i r d ha rx jon ic DX 

R e f e r e n c e : 

A . ISarciis^ R a d i o S e r i / i c i n c : i^»-- ^-

Qnestions: 

Directionss The folloadng s-
the staterent IF '-rne, dra«*̂  ; 
false, draw a circle axcnd t 

• = 5 — = > T 7 t = - ^ — = = = • - = = • - — • 

' - ,^ 1 = ^ - ^ - » V ^ 

T F 

T F 

T F 

T F 

1 . I t i s p o s s i h l e f o r a dene : 
h e a d p h o n e s o r a londspea>^ 
imne ce s ̂ r y . 

iS£=L?: 

. • ! • ^ ^ ^ < = ^ - . • 

2- The current xloadng in •: 
no AC conponent present, 

3- The grid and plate are precfselj in pnase. 

4. The arid and the cathode are in xcase. 

T F 

T* F 

i) . The s i g n a l i n p u t a n d o x x p x t x x _ x a g e s a r e "xx zx TT--=: 

Freqxiency d i s t o r t i i 
a m p l i f y c u r r e n t s o: 
d e c r e e . 

T F F r e q u e n c y d i s t o r t i o n ^ t S A ^^J^ 

T F 8 . I n m e i jol tacre a m p l i f i e r , a s we x n x r e a s e xhe 
we a e e x e a s e t n e 

9. The power ontpxt frox 
the resistance ox the 
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Directions: In the space at the left of each statement, write the 
Letter of the item which will provide the correct answer to complete 
tiie statement. 

11 1. Generally, amplifier tubes in radio receivers operate with 
a plate voltage of (A) 100; (B) 150; (C) 200; (D) 250. 

2. To prevent degeneration and subsequent loss of amplifica­
tion, the cathode-resistor is generally by-passed by a 
(A) capacitor; (B) resistor; (C) potentiometer; (D) variable 
capacitor. 

3. The phase difference between the signal input and output 
voltages is with a resistive load (A) 90 degrees; (B) 180 
degrees; (c) 270 degrees; (D) 360 degrees „ 

4- Radio-frequency amplifiers in radio receivers are almost 
always of the following type: (A) A; (B) A^; (c) A^; 
(D) AB. • 

5. We have maximum power output when the plate resistance is 
(A) matched; (B) zero; (c) equal to load resistance; 
(D) made up of one per cent components. 

Listing 

Direction-sr List the items called for in each of the following. 
Select your answers carefully. 

L- The grid bias of an amplifier tube may be obtained by: 

(A) 

(e) 

(c) 

2- T£iree general types of distortion found in amplifiers are 

(A) 

(H) 

(C) 

3. Amplifiers, according to function, are of two types. They are 

(A) (B) 

¥ 
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THE ELECTRON TUBE AS AN OSCILLATOR 

The production of very high-frequency currents by mechanical 
devices is next to impossible. These very high frequencies can be 
produced, with help from certain other devices, with electron tubes 

In this unit you will have the opportunity to learn how the 
vacuum tube serves this function. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions listed below and turn in your work 

by . 

Reference: 

A. Marcus, Radio Servicing, pp. 29.2.-321 

Questions; 

True-False 

S-

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. In a simple L-C (L = coil; C = capacitor) oscillating 
circuit, the resistr'.nce in the circuit would soon stop 
the oscillations. 

T F 2. In an oscillating circuit, the feedback of energy must 
take place during the entire cycle. 

Oscillators are generally operated as Class B or C amplifiers 

A Hartley oscillator used two inductively coupled coils. 

Crystal oscillators are now considered obsolete and seldom^ 
if ever, used. 

T F 6. L-C oscillators are equally effective as r-f and a-f 
oscillators. 

T F 7. The R-C oscillator works on exactly the same principle as 
that of the L-C oscillator. 

T F 8. Unwanted frequencies in the output of the oscillator are 
produced by harmonics. 

T F 3. In general, harmonic output is reduced by operating the 
oscillator with the least feedback which will maintain 
oscillations. 

T 

T 

T 

F 

F 

F 
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5 . 
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Completion 

Directions; Fill in the blank(s) m each statement with th 
required to complete the sentence correctly. 

1. If an L-C oscillatory (tank") circuit were coni.ected tc 
of an electron tube, the amplified energy wc id appear 

T.'^e 

m- I 

0 

3 

Increasing the grid voltage beyond the saturation pcm 
produce little, if any, increase in 

U Mt. 

In a tank circuit, B battery in series-feed a 
must be connected the battery so that t] 
components of the plate current may pass around ard r.cx 
battery. 

4. In a shunt (parallel-feed) circuit, the 
is connected in parallel with the remainder of the plaxe t:iri:_;:Lz 

A regenerative oscillator is also called a -
oscillator. 

In the Colpitts oscillator, instead of using a tapped tan+i cci 
the is tapped. 

m \ 

The beat-frequency oscillator consists of x-f 
oscillators whose outputs are to produce besr-freq: 
currents. 

8. The oscillator is desirne5 
to reduce the generation of harmonics 

The sweep-circuit oscillator is sometimes called a 
oscillator. 

10. Any relaxation oscillator is one m which the frequency is 
controlled by the charge or discharge of an 

through a . 

11. Instantaneous changes in frequency of an oscillator are ki:D'«rr: as 

12. Sometimes a tube that will work satisfactorily as an 
will fail as an . 

f- I 13. oscillators produce outputs of excepxir:::?-!-\ 
high stability 
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Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The input voltage of a Class C amplifier tube, which is 
applied to the grid of the tube, is developed by the 
(A) plate to cathode; (B) L-C tank; (C) grid bias; (D) grid 
capacitor. 

2. Oscillations in a tank circuit are prevented from "building 
up" by (A) the characteristic curve of the tube; (B) grid 
capacitor; (C) grid resistor; (D) plate-to-cathode short. 

3. In a shunt (parallel-feed) t?-nK circuit, the AC is kept 
out of the B battery by a (h) capacitor; (B) resistor; 
(C) RFC; fD) diode. 

4. In a Meissner oscillator, the tank circuit is (A) in the 
grid circuit; (B) in the plate circuit; (C) done away with; 
(D) a separat<= circuit inductively coupled to the grid and 
plate circuits. 

5. The main advantage an R-C oscillator enjoys over an L-C 
oscillator is that it (A) is cheaper; (B) is lighter; 
(C) has wider frequency range; (D) has fewer components. 

6. The most serious defect of a multivibrator oscillator 
is that it has an output which (A) is rich in harmonics; 
(B) has a narrow-frequency range; (C) has a low amplifica­
tion factor; (D) is degenerative. 

7. In the L-C oscillator, the Q of the tank circuit must be 
(A) high; (B) low; (C) non-existent; (D) none of these. 

8. If good frequency stability is desired, the oscillator 
should be called on to furnish (A) a large^output; (B) 
very little output; (c) no output; (D) maximum output. 

Listing 

Directions: List the items ca„led for in each of the following. 
Select your answers carefully. 

1. Oscillators may be classified according to the type of oscillating 
circuit they employ. These are: 

(A) (B) 

2. In an L-C oscillator, the B battery can be connected two ways 
They are: 

(A) (B) 

3. R-C oscillators are usually used in: 

(A) (C) 

(B) 

-is 
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4. Two methods for coupling the load to an L-C oscillator are: 

(A) (B) 

5. Drift (gradual change of frequency of an oscillator) is generally 
caused by: 

(A) . 

(B) 

6. Oscillator defects generally fall into one of the following groups 

(A) 

(B) 

(C) 

Unstable output of an oscillator may be caused by: 

(A) 

(B) 

(C) 

8 . The frequency of an o s c i l l a t o r may vary t h r e e ways. They a r e : 

(A) (C) 

(B) 

Problems 

Directions: Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 
You may wish to refer to the reading assignment before proceeding with 
the problems. 

1. Make a schematic diagram of an L-C oscillator circuit showing the 
B battery in series-feed. Label all the parts. 

1 

a 
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Make a schematic diagram of an L-C oscillator circuit showing the 
B battery connected by the shunt of parallel-feed method. Label 
all the parts. 

s»a. 

;* 
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CONTROL CIRCUITS 

The station received, volume of signal, and quality of tone may 
suit the owner of one receiver, while the same results would never be 
acceptable to the owner of another receiver. Most modern receivers, 
therefore, come equipped with several control circuits to allow for 
the wishes of the individuals who may purchase the sets and then who 
later become your customers as these same sets need repair. 

In this unit you will have the opportunity to learn about the 
basic control circuits, how they are "hooked-up" with the other circuits, 
and about the things that can go wrong with them. 

Assignment: 

-! 

I ' 

1. Read the reference listed below. 
2. Answer the questions listed below and turn in your 

work by . 
3. Check with your coordinator relative to a closed book exercise 

He will give you an assignment which you should be able to 
complete without referring to any books or notes. If you 
fail the first time, study the appropriate chapter of the text 
and ask your coordinator to let you try again. 

Reference 

A. Marcus, Radio Servicing, pp. 336-371 
f 

14 

Questions: 

True-False 

Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter "T". If it is false, 
draw a circle around the letter "F". a 
T F One condition required for AVC is that the original signal 

must be amplified until it is large enough to produce 
several volts of rectified voltage. 

n 

T F 2. One condition required for AVC is that the grid-biasing 
voltage must be steady and reflect the strength of the 
incoming signal. 

T F 3. The AVC voltage is AC. 

T F 4. Under certain conditions, it is desirable to apply different 
AVC voltages to different stages of the receiver. 

*f 

T F The AVC system tends to level off the output from the 
detector stage. 
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T F 

T F 

T F 

6 

7 

8 

Delayed AVC pulls very weak stations in 

T F 

T F 10 

T F 11 

T F 12 

T F 

T F 

13 

14 

Generally, when there is no incoming signal, the receiver 
with AVC is at maximum sensitivity. 

One of the simplest tuning indicators is a milliammeter 
connected in series with tne plate circuits of the tubes 
controlled by the AVC circuit. 

The indicator discussed in the previous question (No. 8) 
should show maximum deflection for perfect tuning. 

We can vary the tone of a receiver by dissipating some of 
the high-frequency audio currents. 

All tone control must be accomplished by attenuation and 
not by amplification of the high or low-frequency audio 
currents. 

The superheterodyne receiver may be too selective with a 
resultant loss of a-f currents. 

Some receivers are designed to operate on five or more 
bands. 

Generally, provision is made to silence a push-button 
receiver while the buttons are pushed. 

T F 15, The chief cause of to--̂  much AVC is a defective AVC tube. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

The control must not permit the tubes to become 
overloaded by strong signals. 

The simplest type volume control is a manually operated 
inserted in the circuit to vary the gain of one or 

3. 

more stages of the receiver. 

The controlled tubes in AVC are generally of the 
( -

type. 

4. At low-signal levels the ratio between noise and signal may be 
quite , and, therefore, reception may be noisy. 

5. To obtain quiet reception, the AVC voltage can be used to block 
the action of the last _- tube. 

6. Circuits that control the tone will generally be found in the 
of the receiver. 
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7. We may attenuate the low-frequency audio currents by reducing the 
value of the - by-pass capacitor. 

8. The selectivity of a receiver enables it to tune in the desired 
station and all others. 

9. Selectivity-control circuits are used so that selectivity can be 
increased when from adjacent stations becomes 

ip too great, and the selectivity decreased vihen the ~ 
S;̂: tones are desired. 

fi| ; 10. The process of changing the receiver operation from one band to 
p; ] another is called . 

i^' 11. Band spread is a process whereby the band is spread out so that 
0; each division of the dial covers a frequency range. 

^- 12. Compared with incoming signals impluse noise is of extremely short 
^ duration and extremely amplitudes. 

'^ 1 , Multiple-Choice 

-fi 
Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. In filtering out the a-f component in a diode detector with 
an RQ^ of 2 megohms and a C3 of 0.05 microfarad, the time 
constant of this filter circuit would be (A) 1.0 second; 
(B) 0.5 second; (c) 0,3 second; (D) 0.1 second. 

2. In order to apply different AVC voltages to different 
stages of the reciever, we use (A) a tapped load resistor; 
(B) two manual volume controls; (C) two resistors in series; 
(D) two capacitors in parallel. 

3. Tuning indicators are used to give a visual signal when 
(A) the grid-bias drops to zero; (B) the Q tube is driven 
to cutoff; (C) the set is tuned accurately to the incoming 
signal; (D) the signal-to-noise ratio is greatest. 

4. Bandswitching is usually accomplished by (A) cutting out 
one tuned circuit (by means of a switch)and substituting 
another with a different L-C constant; (B) dropping 
resistors; (C) matching capacitors (fixed); (D) two antenna 
systems. 
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Listing 

Directions: List the items called for in each of the follcv*"'; 
Select your answers carefully. 

1. A potentiometer can act as a volume control in any one c: 
following ways: 

(A) 

(B) 

(C) 

In the modern receivers which use a 6SQ7 in AVC, >?hat f-jincti: 
does each of the three "tubes" actually serve? 

(A) Diode 

(B) Diode 

(C) Triode: 

When the signal becomes strong enough in a "quiet-reception" AVC, 
so that the AVC voltage exceeds the predetermined scruelch level. 
the blocking action is removed, allowing the receiver to operate 
normally. Circuits of this type are known as: 

(A) 

(B) 

(C) 

(D) 

4. Control of selectivity is generally accomplished IDY one of the 
following two methods: 

(A) 

(B) 

5. Push-button tuning may operate on one of tvjo genera l p r i n 
They a r e : 

(A) 

cip±es. 

(B) 
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6- D e f e c t s i n A¥C Z S T IDS T:lared i n f - n r z s n e i r r r i i e s : 

(̂ }̂ 

(B) 

7 . Befecrfcs i : 

(A) 

(B) 

(C) 

i:>=_2i;—i3W_Li.3 

(A) 

(B) 

Prz^rleiLS 
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MaẐ e a schematic diagram of 
hiqli A¥C voltages are ohtai: 
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Assignment Covering 
Sheet H'Q. 24 Units 124-134 

ANTENNAS 

The present developmental stage of radio and television engineer­
ing and design make some kind of antenna system, mandatory for most 
receivers. 

As distance and certain obstructions become factors in reception, 
s ^ell-designed and maintained antenna system becomes extremely 
impartant for good results. 

Xn this unit you will have the opportunity to learn some of the 
theory and service techniques which apply to receiver antenna ŝ -stems. 

Assignment: 

L. Read the reference listed below. 
2- Answer the questions listed below. .Turn in your work 

by . 

Reference ; 

D. Mandl, Mandl's Television Servicing, pp. 284-303. 

Questions; 

True-False 

Directionsr The following statements are either true or false. J,± 
the statement is true, draw a circle aroxnd the letter "T". If it 
is feLse, draw a circle around the letter "F". 

T F 1- Antenna troubles are immediately recognizable as such 
because the signal received is unlike that recieved when 
other components are faulty. 

T F 2. Disconnecting one side of the antenna causes immediate loss 
of sound and picture. 

T F 3. An increase in antenna height or the erection of a stacked 
array will invariably increase the signal-to-noise ratio. 

T F 4. Wavelength of antennas are always expressed 'i terms of 
the physical length of the antenna. 

T F 5, Even though an antenna may be cut for a specific frequency, 
it may reasonably be expected to give adequate reception 
for all channels, a range of 162 megacycles. 

T F 6. The folded dipole, biconical, and fanned types of antennas 
have more desirable pickup patterns than the simple dipole. 
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T F 7. Antennas become better performers as wide-band types if 
they are deliberately mismatched to the transnission line. 

Antennas should be placed to favor the weakest stations. 

Tilting antenna elements slightly forward increases the 
gain for the higher channels in the direction of the tilt. 

Directors are four per cent shorter than the antenna element 

Two reflectors are more efficient than one. 

Ghost images are a result of a reflected signal arriving 
at a slightly later time than the main signal. 

Not all common antennas lend themselves to stacking. 

A mismatch between the transmission line and the receiver, 
as was the case between the transmission line and the 
antenna, is not too important and may, in fact, be bene­
ficial . 

Unused energy reflected back up the line combined with 
signals traveling down the line is called standing waves. 

Impulse noise caused by such devices as automobile ignition 
and other electrical devices can be reduced by giving the 
twin lead type of transmission line a twist every foot or 
so from the antenna to the receiver. 

Any increase in singal-to-noise ratio by putting up a 
higher antenna, a stacked array, or a Yagi will materially 
aid in diminishing all types of interference. 

T F 12. 

T F 13. 

T F 14. 

T 15 

T F 16 

T F 17 

T F 18. Stubs function more effectively with ends shorted together 

T F 19. Standoff insulators are used to keep the line away from 
metal objects. 

T 20, A good lightning arrestor installation is to a water-pipe 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The field strength meter gives an indication of signal strength 
received at the end of the transmission line in 

2. With an imporperly tracked tuner the low signal output would 
cause the a-g-c to decrease and thus increase 
beyond where it should be for a normal signal. 
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3. Readings of microvolts or more are -asnally ir-iics-icns 
of a good signal strength in a locality. 

4. In the absence of a field-strength meter, an 
may be used for test purposes. 

5. Most single antennas such as the dipole or folded dipcle r.B'c-
been cut to a wavelength of a certain frecjer-cy. 

6. A reflector will signals from the rear BZICL 

pickup from the front. 

7. Reflectors are per cent longer than the antenna elez:er-.-T 
and if spaced 0.15 wavelength from the antenna, they will res-j:l-
in more , but- with a decided loss m antenna 

8. Overall dimensions of an antenna for ChS-.nel 13 sho-uld inc' 
length of inches, a reflector length of 
and a director length of inches. 

9. In areas where there are considerable reflection problezis, 
excellent results can be obtained by using an 

10. When one or more directors are used in combination with 
a reflector, the antenna system is called a 

11. Spacings for all folded dipoles between their elements may be 
anywhere from to of a wavelength. 

12. When antennas are stacked and properly hooked up to the trans­
mission line, an increase in results. 

13. In television reception, the antenna acts as a 

14. Twin-lead cable has a rating of ohms, while coaxial 
cable has a rating of ohms. 

15. If the picture quality increases when the hand grips the lean-in, 
this indicates redi:::ed by 

change. 

16. A stub consists of about 30 inches of 
transmission . 

17. It is possible that a director for channel two can act BS B 
for channel three. 

18. A convenient and practical way to adjust loose antenna guy vires 
to use a in each guy wire section. 

19. A common trouble is the breaking off of the 
at the point on the antenna where the line is attached. 

20. A twin lead should never be installed by i- ~z 
antenna mast. 



fi 

135 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The chief value of the field strength meter lies in 
(A) the technician having an instrument to keep the 
customer in the dark on true service charges; (B) 
determining whether the tuner is functioning properly; 
(C) determining whether the oscillator is functioning 
properly; (D) determining whether a Wcak signal or a 
defective receiver is present. 

2, ^^en an indoor antenna is used for test purposes, the 
built-in antenna of the receiver should be (A) disconnected 
completely; (B) left connected; (c) connected with one 
lead only; (D) connected for maximum capacitive coupling. 

3. The physical dimensions of an antenna are always (A) the 
same as the electrical dimensions; (B) smaller than the 
electrical dimensions; (C) larger than the electrical 
dimensions; (D) unimportant for considering electrical 
dimension"-. 

4. A space loop is (A) a portable antenna; (B) an antenna 
suspended in space; (C) an antenna within an antenna; 
(D) an area with higher than usual signal strength. 

5. Reflectors and directors are referred to as (A) extenders; 
(B) dividers; (c) band spreaders; (D) parasitics. 

6. Standard twin-lead impedance is a minimum of (A) 100 ohms: 
(B) 200 ohms; (C) 300 ohms; (D) 400 ohms. 

7. Ghost images usually appear in relation to the main image 
(A) to the left; (B) to the- right; (C) up; (D) down. 

8. Spacings between stacked antenn'̂ s usually run (A) 1/4 
wavelength; (B) 1/2 wavelength; (C) 3/4 wavelength; 
(D) 1 wavelength. 

9. Stubs can be used to trap out (A) spark-generated disturb- M 
ances; (E) extra-high and prolonged voltages; (C) ghost f 
images; (D) unwanted frequencies. 1 

-̂  

10. Additional lightning protection is obtained by grounding | 
'•-he antenna mast with size (A) 14 wire; (B) 10 wire; | 
(C) 8 wire; (D) 6 wire. f 

ii 
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Listing 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1. The appearance of retrace lines could easily be due to: 

(A) (C) . 

3. 

4. 

6. 

(B) 

2. Symptoms which indicate that the gain of the antenna system is 
insufficient are: 

(A) 

(B) 

(C) 

If an antenna cannot be moved in order to obtain an jjnproved 
signal, the technician can: 

(A) (B) 
•S 

Ghost reception can be decreased by 

(A) 

(B) 

(C) 

The two most widely used types of lead in lines for television 
recepcion are: 

(A) (B) 

A theoretical antenna system would have mounting hardware 
consisting entirely of: 

(A) (B) (C) 

T? 

:̂ -

1 
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Assignment Covering 
Sheet No. 25 Units 135-141 

THE FREQUENCY-MODULATION RECEIVER 

At the present time there is a widespread interest m the "hi-fi" 
record field. Music is recorded with as little background and component 
noise as the electrical enginef=>rs can devise. FM radio is to the 
radio listener as hi-fi is to the record listener. 

The present method of FM transmission limits the listening range 
to about 75 to 80 miles from the transmitter. Even at this range, 
other stations "creep" in and reception is usually poor. 

The technician will be called upon to service some FM receivers. 
More likely, he will have a combination AM-FM set to repair. 

In this unit you will have the opportunity to learn about FM 
receivers, AM-FM combinations, and how to repair them. 

Assignment; 

1. Read the refer'̂ nce listed below. 
2. Answer the questions listed below and turn in your 

work by . 

Reference: 

A. Marcus, Radio Servicing, pp. 452-480. 

Questions; 

True-False 

Directions; The follov;ing statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it ic 
false, draw a circle around the letter "F*'. 

T F 1. The greater the intensity of the sound, the greater the 
amplitude of the sound current. 

T F 2. The radio wave is actually produced by the modulated carrier 
current. 

T F 3. The intensity of the sound will vary the am.plitude of the 
envelope of the modulated carrier current, and the pitch of 
the sound determines the number of such variations per 
second. 

T F 4. The function of the oscillator in producing r-f carrier 
currents varies with AM and FM. 

T F 5. When the sound current of an FM receiver is impressed 
on the carrier current, the intensity of the sound varies the 
amplitude of the carrier current. 
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T F 

T F 

T 

6. The standard broadcast band is often used for FM purposes. 

7. Tuned circuits in an FM set are usually made to pass bands 
of 100 KC or less. 

8. One disadvantage of the ratio detector is that it requires 
at least one limiter stage. 

9. One advantage of the FM system is that an efficient antenna 
system can be used. 

T F 10. A radio receiver which is designed to pick up FM stations 
only is called an FM tuner. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. The average human ear can hear sounds that range in frequency from 
about to vibrations per second. 

2. The tonal quality of sound is a function of its frequency and is 
determined by the intensity of the -
and - vibrations present in a given 
sound. 

3. VThen sound strikes a microphone and related components, it is 
converted into an electric current having a -
wave form. 

4. 

7. 

8. 

9. 

At the receiver, the carrier current is separated from the sound 
current at the stage. 

In FM, the intensity of the sound determines the amount of 
- of the carrier current from 

its normal value and the determines the number of 
same. 

The demodulator of an FM set differs from the detector of an AM 
set in that the detector is sensitive to changes in the 

of the signal, and the demodulator is sensitive 
to changes in the of the signal. 

Because of the high frequencies involved, 
FM receiver is of prime importance. 

Noise and static are essentially 

of an 

phenomena 

Although FM has a limited range, greater 
used without fear of interference. 

may b e 

1 0 . An FX»1 a n t e n n a i s c a l l e d a 

if 
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MultipleK^hoice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The range of frequencies which the human ear can hear is 
called the (A) sonic range; (B) audio range; {C)visual-
acuity range; (D) tonal-duality range. 

2. The frequency (cps) of a sound current is determined by the 
(A) tonal quality of the sound; (B) intensity of the sound; 
(C) overtones of the sound; (D) pitch of the sound. 

\ 3. Present regulations state that sounds of maximum intensity 
will cause the frequency of the carrier current to vary 
above and below the central car̂ -ier frequency by (A) 25 KC; 
(B) 50 KC; (C) 75 KC; (D) 100 KC. 

4. FM stations are usually separated by (A) 100 KC; (B) 200 KC; 
(C) 300 KC; (D) 400 KC. 

5. The i-f stages of an FM set usually operate at (A) 10.7 mc; 
(B) 12,7 mc; (C) 14.7 mc; (D) 16.7 mc. 

6. Amplitude variations present m an FM signal are eliminated 
by the (A) discriminator; (B) limiter st^ge; (C) central-
carrier frequency; (D) 6AC7 in the r-f stage. 

^ 7. A ratio detector is one form of (A) FM demodulator; 
(B) amplifier; (C) AFC; (D) oscillator. 

8. More "noise" is present when the carrier wave is modulated 
by a-f signals lying between (A) 5-15 KC; (B) 15-20 KC; 
(C) 15-30 KC; (D) 20-30 KC. 

9. An FM antenna consists of a metal rod whose actual physical 
length is equal to approximately (A) 1/4 the wave length of 
the desired signal; (B) 1/2 the wave length of the desired 
signal; (C) 3/4 the wave length of the desired signal; 
(D) the full wave length of the desired signal. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Sound has two main characteristics. They are: 

• (Â  (.) 
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Assignment 
Sheet No. 26 

Covering 
Units 142-148 

REALIGNING FM RECEIVERS 

Realignment of radio or television receivers actually may involve 
knowing how and why to adjust components, rather than actual repair 
or replacement of defective parts. Realignment of a receiver u y well 
follow the repair and replacement of parts which through age, heating, 
ana other reasons have become defective. 

In this unit you will have the opportunity to learn realignment 
procedures, especially as they apply to FM receivers. 

Assic. -ment; 

^^^^ * 

1. Read the reference listed below. 
2. Answer the questions listed below and turn in your 

work by . 

Reference 

C. Marcus and Levy, Elements of Radio Servicing, pp. 161; 355-403 

Questions: 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. Most manufacturers* service notes confine visual-alignment 
procedures to the oscillator and r-f stages. 

T F 2. The name f-m signal generator is often used for the sweep 
frequency signal generator. 

T F 3. The superheterodyne principle is used in the f-m receiver 
circuit. 

T F 4. The basic difference between f-m and a-m carriers is the 
strength of the signal. 

T F 5. The servicing of a combined a-m and f-m receiver is more 
complicated than for a simple f-m receiver. 

T F 6. The intermediate frequency for all f-m receivers is 10.7 mc 

T F 7. The function of the f-m ratio detector is the same as that 
of the discriminator. 

8 The outdoor dipole antenna is used most often for f-m receivers. 
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Voltage checking in a defective stage is a peer 
locating defective components. 

-f=;=-~ = 

fj 
T F 10 "Hum" defects ir an f-ra receiver are resolved ir 

manner as for a-m receivers. 

Completion 

Directions: Fill in the blank(s) m each statemenr v̂ îth rhe >rcr 
required to complete the sentence correctly. 

±^s] 

• J 1. The two basic alignment techniques for the f-m section o: 
f-m receiver are the and 

2. When aligning an f-m receiver, connect the set to the pcvrer 
source through an transformer. 

WJ 

1 

3. When using a 20,000-ohms-per-volt meter as an output indicator, 
connect a resistor of approximately chms 
resistance in series with the hot lead. 

4. The r-f carrier frequency for f-m broadcasting is 
megacycles. 

5. The intensity control on an oscilloscope makes the image 
or 

1 

J 

6. The warm-up time for a receiver under test should be aho^. 
minutes. 

7. Capacitors used in f-m receivers often have adaitional specificatio: 
such as 

8 

9 

10 

The f-m limiter is simply the last sxage oz zne receivi 

The signal-to noise ratio for monaural reception is 
than that for stereo reception. 

Misalignment in an f-m demodulator causes poor 
and a signal. 

£jr:3±it' 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

•m) 
1. The i-f frequency for f-m receivers is: Ĉ ^ 4DD KC; {:S) 

10.7 KC; (C) 108 MC; (D) 10.7 MC. 

2. The i-f frequency for a-m receivers is (A) 455 KC; (3) 
10.7 KC; (C) 108 MC; (D) 10.7 MC. 
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Ikssrgnment 
Sheet Ea. 27 

Covering 
Units 149-154 

REPRODUCERS 

With the expansion of interest in high fidelity reproduction of 
rmisxc on various kinds of sound equipment, much has been done in the 
field of loudspeaker design and construction. 

In many instances a defective "speaker" may simply.be discarded, 
while in many other cases the ir./estment of the individual customer in 
a truly fine speaker, involving many dollars, may dictate repair if 
passible. 

In this unit you will have the opportunity to learn how to test, 
replace, and repair defective speakers. 

fiLSsignment; 

1. Read the references listed below. 
2- Answer the questions listed below and turn in your 

work by . 

Referencesr 

&- J^rcus, Radio Servicing, pp. 104-109. 
C. Marcus and Levy, Elements of Radio Servicing, pp. 93-103. 

Quegtions: 

True-False 

Directions• The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
ifelse, draw a circle around the letter "F". 

T" F 1- Loose or cracked parts on a receiver cabinet may cause 
interference in the function of the radio speaker. 

T" F 2- The most frequent speaker defect is an open i-f coil. 

T F 3- il shorted field coil may be the cause of a faulty P-M 
dynamic speaker. 

T F 4. It is possible to vary the volume of auxiliary speakers and 
the receiver speaker by means of the volume control on 
the receiver. 

T F 5. All spiders are cemented into place in the speaker assembly 

T F 6- It is never economically sound to replace a damaged voice 
coil in a speaker. 

http://simply.be
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^ T F 7. Generally the modern tendency is toward the use of P-M 
T 5 dynamic speakers. 

^1 T F 8. It is often better to replace a damaged inexpensive speaker 
^ 1 than try to repair it. 

T F 9. An auxiliary speaker should never be wired in parallel 
with the receiver's speaker. 

T F 10. The voice coil is fixed rigidly to the metal frame of 
the speaker. 

T F 11. The paper cone causes the air at its surface to vibrate, 
thus producing audible sound. 

T F 12. The function of the reproducer is to change radio-
frequency sound into audio-frequency sound. 

T F 13. There is an EIA color code for transformer windings. 

T F 14. The diaphragm in a headphone serves the same function 
as the paper cone in a loudspeaker. 

T F 15. The headphones have a fairly low impedance. 

Completion 

Directions: Fill in the blank(s) in each statement with the word{s) 
require'^ to complete the sentence correctly. 

1. The headphones are usually connected into the 
circuit of an audio-frequency amplifier. 

2. The impedance of a voice coil usually is between 
and ohms. 

3. The receiver's power supply provides the current for the field 
excitation of the loudspeaker. 

4. To reduce hum some loudspeakers have coils. 

5. The symbol for a pair of headphones is . 

6. The common symbol for a permanent-magnet dynamic type loudspeaker 
is . 

7. The colors for the winding leads on the voice coil are 

and . 

8. Loudspeaker leads are frequently coded 

9. A common solvent for the cement used on the cone assembly is 

10. The varying magnetic field surrounding the voice coil is caused 
by frequency current. 

i^m 
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Mul t i p l e -Cho ice 

Directions: In the space at the left of each statement, write t: 
letter of the item which will provide the correct answer to CDU-p: 
the statement. 

m 
teS? 

i « 

The best way to test for a defective speaker is to ;-̂  ) 
take it apart to determine the precise trouble; IB ' riirn 
the volume control to a low signal m order to reduce xhe 
defect; (c) replace the electromagnet with a PM known -z 
be good; (D) replace the suspected speaker with one 'r^z.o'vTz. 
to be good. 

Power ratings in ordinary home-receiver loudspeakers 
generally run from (A) 1 to 10 watts; (B) 1 to 2D warrsT 
(C) 3 to 10 watts; (D) 5 to 20 watts. 

Since the input impedance of a voice coil is low, an 
output transformer is required to match it with the 
(A) input impedance of the receiver; (B) output of xhe 
i-f stage; (C) plate circuit of the power output stage7 
(D) grid circuit of the power output stage-

Practically all permanent magnets in PM speakers are rf a 
special alloy called (A) Alnico V; (B) aluminum; 
(C) manganese; (D) manganese-dioxide. 

The voice coil consists of (A) a great many turns of wire 
(B) a few turns of wire around the voice coil xonnT (C) 
the entire speaker assembly; (D) the inductor only. 

In applying the quick check for loudspeaker operation, nn: 
first (A) disconnects the AC from receiver output transfo: 
er; (B) disconnects field coil from T>Zi (C) -grounds Toice 
coil; (D) unseats a-f tube. 

The quick check tells us(A) how 
ing; (B) whether the voice coil 

well the speaker is run. 
is open or short circni-

(C) whether the field coil is faulty or good; (B) ŵ neth; 
the cone is functioning or not. 

tP j ; I 

8. The terminal wires of a loudspeaker voice coil may IDS 
identified by the colors: (A) rinish-green and start-
black; (B) finish-black and start-green; (C) finish-
yellow and red and start-black and red; (D) finish-
black and red and start-yellow and red. 
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Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. A visual and manual test of a loudspeaker v;ill reveal defects such 
as the following: 

(A) (D) 

(B) (E) 

(C) 

IS 
i -

i% 

2. When replacement speakers are being purchased, the factors to 
be considered are: 

(A) 

(B) 

(C) 

(D) 

3. If a speaker indicates no reception and there is no B+ voltage 
or click on the quick check test, the faults to look for are: 

(A) 

(B) 

(C) 

4. If strange ratt' - are observed, some of the faults to look for in 
the speaker are: 

(A) 

(B) 

(C) 

(D) 

(E) ^ , 

t>i 

: 

5. There are two common methods of securing the spider to the voice-
coil form and the pot. These are: 

(A) (B) 

.^ 
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Assignment 
Sheet No. 28 

Coverin;̂  
Un__s 155-159 

THE CATHODE-RAY TUBE 

"^0 

Special tubes have been developed to serve a particular function 
Once the basic principles of such devices as electron tubes were made 
known tu men of vision and perception, the applications and uses of 
the tubes increased many times, especially so as modifications of 
earlier inventions evolved. One such of these modifications is the 
C-R tube. 

In this unit you will have the opportunity to learn about the 
C-R tube as it operates in modern oscilloscopes and television 
receivers. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions listed below and turn in your 

work by . 

Reference: 

A. Marcus, Radio Servicing, pp. 328-332 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle aro'ond the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. In the electron gun, the heater heats the cathode, causing 
it to emit electrons. 

T 

T F 

The control grid of an electron gun is negative with 
respect to the cathode and thus tends to repel the electrons 
that are emitted by tl^ cathode. 

The effect of the control grid of an electron gun is to 
control the amount of emission from the cathode and to 
concentrate these electrons into a beam. 

< ^ 

T F 4. The second anode of an electron gun has a high negative 
voltage. 

T F 5. Phosphorescence and fluorescence are two wc^s which mean 
the same 

T F 6. The electron beam is extremely light and may be mc 
great raoidity without running into problems of ir 

jved with 
inertia„ 

T F 7. The aquadag coating carries a negative voltage 
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T F 8. If the aquadag coating v.'er.e o.p.itted, interference could 
result. 

"Wk 

T F 9. Magnetic deflection is used in soiiie TV receivers 

» ^ 

n 

T F 10. Seme C-R tubes use both electrostatic and magnetic 
deflection ̂  

Completi on. 

Directions; Fill in the blank(s) m each statement with the word(s) 
required to complete the sentence correctly. 

n 
i i 

1. The operation of an electron-ray tube depernds upon the fact that 
if a phosphor is struck by an electron beam, the phosphor v/ili 

or . 

2. In the C~R tube, the electron beam is produced by an 

3. The control grid of an electron gun is a metal tube having a small 
in one end and enclosing the . 

4. The purpose of the first anode of an electron gun is to reduce the 
spreading effect of the , and to 
them to a certain degree. 

5. Before the beam of electrons reaches the screen, it must pass 
between two sets of 

6. 

8. 

9. 

Since the electrons of the beam carry a negative charge, they will 
be attracted to a charged plate, and repelled by 
a charged plate. 

The aquadag coating is a deposit of 
of the C-R tube. 

on the inside 

The electrostatic-deflection type is so-called because of 
on the deflection plates. 

In the magnetic-deflection type, deflection of the electron beam 
is accomplished by means of » 

10. Sin-'e the electron beam constitutes a flow of current, it is 
surrounded by a _̂ . 

» 

m 

Problems 

Directions; Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 
You may v,?ish to refer to the reading assignment before proceeding with 
the problems. 
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1. Make a clear line diagram of an electron gun 
the beam. Label all the parts. 

Show the path of 

m 

Make a clear line diagram of a cathode^ray tube. Show the path 
of the beam. Label all the parts. 

I; i 

1 

PI 
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THE F.TCTUR] .̂ UBE 

The p i c tu re tube i s one of many cathode-ray t u b e s . Design 
engineers are constant ly experimenting with and finding nev; uses for 
spec ia l types of cathode-ray t a b e s . 

I n t h i s uni t you w i l l have the opportuni ty to learn the opera t ing 
theory and serv ice techniques t h a t apply to t e l e v i s i o n p ic tu re t u b e s . 

'"fl ^g--

1 ^ 
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Assignment: 

1 . Read the reference l i s t e d below. 
2 . Answer the ques t ions l i s t e d below 

by . 

Turn m your v;ork 

Reference: 

D. Mandl, Mandl's Television Servicing, pp. 55-79 

Questions: 

True-False 

Directions; The following s\:atements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F" , 

''Mi. 

mi 

F 

T F 

T F 

T F 

T F 

T F 

1 
J. 

2. 

3 

4 

6 

The modern television picture tube has an indirectly 
heated cathode. 

The control grid of a television tube functions in 
precisely the same way that a conventional tube works; 
it acts as a valve. 

Magnetic deflection is accomplished by a single coil. 

When picture-signal amplitude is low, a high current will 
flow and a bright spot or section v/ill 3.ppear on the 
screen. 

In order to give the electron stream sufficient velocity to 
reach the screen material with proper force to cause it to 
fluoresce, a second anode is included within the tube 
upon which a very high voltage is impressed. 

Beam velocity within the picture tube depends directly on 
the amount of high voltage applied to the second oi.ode. 

In a given magnetic field a high-velocity beam, is influ­
enced to a greater extent than a low-velocity beam. 

'^'.'/>^^r^^ 
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8. All picture-tubes have the same deflection angles. 

T F 9. When the cathode of the picture tube is heated suffiecmtly 
to permit electron flow, ions are released; these ions will 
damage the screen area if permitted to reach the phosphor 
coating of the tube. 

T F 10. An ion has a greater mass than an electron. 

T F 11. If the picture tube is defective and the scanning beam is 
not perfectly round but has an oval shape, good focusing 
will be impossible to achieve without picture-tube replace­
ment. 

T F 12. Practically all modern picture tubes have the built-in 
ability to give a sharp focus unless they have been 
damaged by improper ion-trap setting. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly, 

1. The grid structure of a television picture tube is unlike that of 
a conventional tube in that instead of a wire mesh it consists of 
a V7ith a small 
to keep the electron stream down to a small size. 

2. An grid follows the control grid and a voltage 
of approximatley volts is applied to it. 

3. The first-lens system reduces the stream of electrons into a 
tiny spot called the . 

4. The second-lens svstem consists of the 

5. The phosphorescent characteristic of the chemically treated glass 
front of the tube has an afterglov; called . 

6. The influence on the beam by the magnetic fields of both focus 
coil and deflection coils is at 

7. When negative-signal amplitude to the grid increases, the beam 
current and a section will 
appear on the screen. 

8. The operating bias for the picture tube is set by adjusting a 
which controls the amount of screen illumina­

tion desired by the viewer. 

9. Magnetically deflected picture tubes are coated on the inside 
with . 

10. Beam velocity depends directly on the amount of high voltage 
applied to the second , and such voltage may vary 
from volts for small tube sizes to v/ell over 

volts for the larger sizes. 
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11. A decline in either high voltage or beam velocity v.-'iil ICA^ 
to a subnormal level-

12. Adjustments on the yoke are primarily for correcting 

13. Beam-bending coils are sometimes referred to as 

14. One method of preventing ion damage to the screen is ro 
the phosphor screen materiel. 

15. A voltmeter placed across the grid and cathode of the picniire 
tube should alv/ays indicate a voltage. 

-̂ i 16. The yoke should be as close to the tube as 
possible for maximum efficiency. 

17. If a receiver is in need of alignment or if the video aziplifî  
^1' does not pass frequencies up to 4 megacycles, the 

wedge in a test pattern will not be clearly defined. 

18. Most later types of television receivers use 
for both focusing and picture positioning. 

Multiple-Choice 

Directions; In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The cathode of a picture tube has for an emitting element 
(A) uranium; (B) phosphorus; CC) hazi.-am; (Q) radiuis. 

2. The accelerating grid, together with the cathode and 
control grid, forms an initial focusing of the b̂ ain 
referred to as a (A) first-lens system; (B) second-lens 
system; (C) third-lens system; (D) fourth-lens systeii!. 

3. The most widely used type of deflection in iQcdern 
receivers is the (A) swinging; (B) electrostatic; 
(C) mechanical; (D) magnetic. 

4. Some glass-walled picture tubes have an inside and outside 
coating of aquadag which acts as a (A) resistor; 
(B) variable resistor; (C) capacitor; (D) variable 
capacitor. 

5. A tube with a deflection angle of 60 degrees has a znaxizi-jzi 
swing on either side of center of (A) 30^; CB) sine 30^; 
(C) 60O; (D) sine 60°. 

6. Tubes having a larger deflection angle require a sczie'̂ rhat 
(A) stronger deflection field; (B) weaker deflection field; 
(C) wider deflection field; (D) more narrov.-' deflection 
field. 

M 
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Assignment Covering 
Sheet EQ. 3Q Units 162-165 

RF MIXER-OSCILLATOR STAGES 

When television repair technicians refer to the "front end" of a 
receiver, they are usually referring to the tuner. The tuner is 
campased. of several main stages, each having a particular function to 
fulfill. 

Tuners may vary in mechanical appearance and construction, but 
electranically they all meet the same requirements. 

In this assignment you will have the opportunity to learn the 
operating th.eary of the tuner with special consideration for its 
repair and service. 

Assicfnment: 

1- Read the reference listed below. 
2. Answer the questions and problems listed below. Turn in your 

work by . 

Reference r 

D. J^ndl, Mandl's Television Servicing, pp. 85-107. 

QxiBStLansz 

True-False 

nirectxonss The following staterrsnts are either true or false. If 
the statement is true, draw a circle around the letter "T", If it is 
felse, draw a circle around the letter "F". 

TT F I- The tuner works at much higher frequencies than the rest 
of the receiver. 

T F 2- The purpose of the tuner is to select the desired station; 
amplification and signal mixing are functions of other 
components. 

TT F 3- The two types of tuners are the turret type and the drum 
type. 

T" F 4- Oscillator coils for VHF tuners are usually wound with 
a few turns of wire for the lower channels, and 
progressively less turns for the higher channels. 

T F 5. The fewer grids in a tube, the less will be the objection­
able noise. 

T" F 6- Because of che load placed on pentodes with wide-band 
television usage, their final gain is approximatley 
equal to that of a triode. 
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7. The tube capacity of a triode is large, making it easy for 
interfering signals to pass through it. 

8. Cascade tuners have the disadvantage of using tubes 
with strong tendencies to grid absorption of cathode coat­
ings. 

T F 9. Some tubes in use today contain neither mica nor glass 
and utilize ceramic materials. 

:J 
T F 10. Even though an open circuit develops in the tuner,, the 

raster will appear on the picture-tube screen. 

Completion 

Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. A relatively new type of r-f amplifier being used is the 
neutrode which has been made possible by newer design in 

2. A tuner which is used by many manufacturers of television 
receivers carries the manufacturer's name of 

3 

4 

A tuner should not be operated with the shields 

Defective sockets of miniature size found in tuners usually 
must be when found to be defective. 

6 

7 

8 

10 

An open circuit in the tuner will have 
on the power supplies. 

Microphonics are usually caused by loose 

effect 

elements 

If the oscillator is functioning, the rectification of the feed­
back will produce a across the grid 
leak. 

When any capacitor in the local oscillator circuit is replaced, 
care must be exercised that a 
type is not replaced with an ordinary one designed for general 
replacement in other circuits. 

The initial warmup period of the receiver will cause the 
to drift lower in frequency because of expanding 

coils and other parts. 

A common trouble of many tuners is failure of the 
associated with the selector shaft. 

n 
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Multi pie-Choi ce 

Directions; In the space at the left of each statement, write tbi 
letter of the item v̂ hich will provide the correct ansû er to compl: 
the statement. 

If the converter in a VHF-UHF set has its own pD'A-ex 
supply, any troubles which occur in the unit "will 
usually manifest themselves by {A) loss of both 
UHF reception and VHF reception in the receiver: 
(B) loss of VHF reception in the receiver withonx IDS: 
UHF reception; (C) loss of UHF reception without any : 
ence on the VHF reception of the receiver; (D) loss D: 
UHF reception and poor reception from VHF receiver. 

Some UHF strips in tuners incorporate a minimum of 
parts and these tuners will require (A) no servicing 
since the complete strip must be replaced When il: 
malfunctions; (B) little 
peak-tuning adjustments; 
insure peak performance; 
quired servicing must be 
in UHF tuners. 

servicing other than initial 
(C) frequent servicing ro 
(D) little servicing but re-
performed by one specializing 

n 

m i 

3. The cleaning agent to use when switching contacts axe XD 
be cleaned is (A) a mild salt solution; (B) kerosene: 
(C) H2S0^; (D) carbon tetrachloride-

4. If the sound or picture is missing from only one DX tr^D 
channels, this indicates (A) impxoper tracking: (B) an ope: 
circuit in the tuner; (C) a defective capacitor: (D) a 
defective resistor. 

5. Many receivers use negative-coefficient-type capacitors XD 
minimize (A) oscillator drift; (B) harmonies: iC) xexlecxei 
images; (D) interference. 

Listing 

Directions; List the items called for in each of the xollowxng. 
Select your ansv/ers carefully. 

1. The purpose of the r-f mixer and oscillator stages is tor 

(A) 

(B) 

(C) 

m 



2. Two design requirements for tuners are: 

(A) 

(B) 

159 

3. Two basic categories of tuners are 

(A) (B) 

4. Common troubles of television tuners include: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) ._ 

5. Oscillator drift may be caused by a: 

(A) ' (B) 

6. Defective tubej can: 

(A) 

(B) 

(C) 

Noisy contacts can originate in the following places: 

(A) 

(B) 

(C) 

(D) 

8. Poor gain may be due to: 

(A) _^ 

(B) 

(C) 

Loss of picture and sound may result from open circuits in: 

(A) (C) 

(B) , (D) 



160 

Assignment 
Sheet No, 31 

Covering 
Units 166-171 

VIDEO INTERMEDIATE-FREQUENCIES, VIDEO AMPLIFIERS, 
VIDEO DETECTORS AND DC RESTORERS 

The signal as it passes or is impelled through the various stages 
and sections of the television receiver must be within certain toler­
ances of strength and frequency. 

In this assignment you will have the opportunity to trace the 
video signal to the cathode or grid of the picture tube, to determine 
how defects in video i-f, video "Amplifiers, the video detector, and 
the DC restorer will affect reception, and what the technician can do 
to remedy poor reception. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions listed below 

by • 

Turn in your work 

Reference: 

rt 

D. Mandl, Mandl's Television Servicing, pp. 134-178. 

Questions; 

True-False 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1, It is well for the technician to remember that as the i-f 
signals are passed through i-f stages for gain, both the 
audio and video signals are impressed upon a single 
detector and demodulated. 

T 

T 

2. If a receiver is to be used in an area when adjacent 
channels cannot be received, sound traps need not be 
adjusted. 

3. For those receivers which have a more narrow bandpass than 
the stanc ird 4 megacycles, adjacent channel traps are often 
omitted. 

T F 4. If symptoms seem to indicate trouble in the i-f stages, 
tubes should be checked first. 

T F 5. A fast and effective way of servicing a defective coupling 
capacitor is to simply bridge the o U one with a new one^ 
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T F 

T F 

T F 

6. 

T F 7. 

8 

T F 10 

«1 w^ B 

T 

T 

F 

F 

1 1 . 

1 2 . 

T F 13 

T F 14 

ioi 

A burned-out decoupling resistor should noc be replaced 
without first determining the cause for the burriout. 

If the sound is functioning, the tuner and the first 
video i-f stage must be functioning. 

The capacitor in a diode tube detector should ai','?av& be 
large enough to pass voltage changes bc;low 4 megacycles. 

Except for tube failure,little trouble is experienced 
with the video detector stage of a television ^eceiver. 

If capacitors are used across cathode resistors, they are 
made large enough in value to prevent degeneration of Igî  
frequencies, 

Failure of either or both video amplifier stages will 
result in no picture, 

The leads of a new peaking coil should be cut as short as 
possible. 

Signal-tracing procedures can be used to locate a QL^B^L or 
defective stage. 

Some modern television receivers no longer have DC res­
torers. 

<^ 
^ 
'";̂ ^ 

T^HSt 

i s 

S'* i? 

T F 15 

T F 15. 

T F 17 

T F 18 

T F 13. 

In a three-gun color television receiver, three separate 
video amplifiers are used. 

The a-g-c tube functions at all times in order to properly 
control the video signal. 

A lack of bias applied to the r-f/i-f stages is a positive 
indication of a-g-c circuit failure. 

Filter capacitors are a common source of trouble m B.n 
a-g-c circuit because of the low-to-high pulses in DC 
voltage they must handle. 

Receivers with an adjustable control for proper setting 
of the a-g-c bias level should have the control set for a 
stable picture on the weakest station in the area. 

If" 

T F 20. Intercarrier buzz may result from improper i-f alignment 

% 
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f ilompletion 

Directions^ Pill in the blank(s) in each stvStemerrc with tl̂ e v̂ 'ordCs) 
required to complete the sentence correctly. 

1. The video and sound i-f signals deri»/ed from the tojier are passed 
through i-f amplifier stages for further and in 
order to secure the required characteristics, 

2. The interferenca froDi maladjusted traps takes the form of 
lines if the SDill-over is from a channel 

D, 

6 

7. 

9. 

in frequency than the one being r -eived. 

If the receiver's own sound i-f traps are not properly adjusted 
the sound bars will vary in „ and 
;s the sound frequencies from the station being received change 

4, If spill-over occurs due to interference from an upper adjacent 
channel. will be visible on the screen. 

Misalignment of the intercarrier type of i-f stages will result in 
excessive which must be corrected 
by proper alignment: of the common and 
i-f stages so that the sound i-f signal is set below the response 
curve at the proper level. 

A bias check with a VTVM between grid and cathode should indicate 
a " potential on the grid. 

The video detector of a television receiver has the same general 
function as the in the AM 
superheterodyne radio. 

The signal must be 

i-f shunt peaking coils open, it would mean loss of 
vjitb 3 resultant loss of 

-going at the picture-tube grid 

___ power 

i 

10, Direct-current restoration is the process where the DC level of 
the signal is restored after it has been upset by • 

between video amplifier stages, 

11, The bias-clamp tiibe should be checked in a tube-tester which is 
capable of testing the as well as the tricde section 

12, Rapid and repeated blanking of the horizontal trace which occurs 
at a fixed rate will give the appearance of bars, 

13, Correct adjustment of the fine-tuning control, the a-g-c system, 
and are all effective m 
reducinq intercarrier buzz. 

.z-> 



P 
-Afe ii 

mm 

-;-%-"̂  

"Sift?', 

% 

163 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item v;hich v/iil provide the correct ansv/er to complete 
the statement, 

The intensity of spill-over interference v/ill vary as the 
(A) volume is adjusted; (B̂  fine tuning is adjusted; 
fC) vertical-hold is adjusted; CD'i iov/er adjacent channel 
sound trap is adjusted. 

If the receiver's own sound i-f traps are not properly-
adjusted, sound bars v/ill appear as (A) evenly spaced 
horizontal bars; (B) unevenly spaced horizontal bars; 
(C) evenly spaced vertical bars; (D) unevenly spaced 
vertical bars. 

Poor and distorted a-uplifi cation as a result of detective 
components which permit the minus bias on the grids of 
the amplifier tubes to be overcome can be caused by a 
(A) leaky coupling capacitor; (B) defective bleeder 
resistor; (C) poor antenna system; (D) defective variable 
capacitor, 

In the intercarrier type of receiver, fa?.lure of any of 
the i-f stages following the tuner would result in 
(A) loss of sound; (B) loss of picture; (C) ioss of sound 
and picture; (D) picture tube burn-out. 

If a germanium crystal diode is defective, the picture 
will (A) not be present; (B) have a washed-out appearance 
(C) have diagonal bars; (D) have a herringbone effect. 

4 

6 
\m 

The distortion of a leaky coupling capacitor will show up 
as (A) a v;ashed-out picture; (B) no picture; (C) no sound; 
(D) a dark picture. 

'•m 

mm 8 

Vertical sync pulses occur at (A) 30-cycle intervals; 
(B) 60-cycie intervals; (C) 90-cycle intervals; (D) 120-
cycle intervals. 

HuTi ir.trocuced cv a 60-cycle power supply v;ill produce 
(A) one dark nun bar; ^B1 20 dark hum bars; (C) 40 dark 
hum bars: (V) id dark hum bars. 

- r 

jj 'J 

o 

o 

Tre reduct ion or impulse lo ise and diathermv in t e r f e r ence 
a t the "receiver can alv/ays be obtained by (A) inc reas ing 
r.hs s i g n a l - t o - n o i s e r a t i c 3) decreasing the s igna l - i :o -
noise r a t i o? (C) inc reas ing the l i n e vo l t age ; (D) 
decrea s i ncr the 

Impulse noises 
capacitor; (B ;• 
0,10 capacitor 

r:e •^"D.'-ti 

niay 
0 , 0 < 

•ffect ively 
)3ci tor ; (C) 

reducsd with a (A) 0.02 
0.08 capaci tor? (D) 
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Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. In review, the technician should recall that the i-f stages he 
may have to work with may be one of two types: 

2 

5. 

(A) (B) 

The video detector of a television receiver usually is a diode-
type detector and can be either of two types: 

(A) (B) 

3. In order that the a-g-c tube will function properly, the following 
two conditions must exist: 

(A) 

(B) 

4. When direct coupling is used, two requirements are 

(A) 

(B) 

Pulse-type interference in the video-stage may be caused by 

(Aj 

(B) 

(C) 

(D) 

(E) 

.fc 
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Assignment 
Sheet No. 32 Uni's IT"!-!? 

VERTICAL AND HORIZONTAL SWEEP SYSTS3S 

m^^ 
Many of the circuits which are used in television receivers 

similar circuits in radio receivers. Vertical and horizontal s^^re 
circuits are circuits found in television and cathode-rav tuibes 

mi 

e 

In this unit you V7ill have the opportunity to learn sbo 
systems, especially as the received picture is affected, v̂-ix' 
steps for the technician to take to correct defects. 

^^ SSA~~Z^ 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions listed below Turn in yo'ar A'-crk 

» j Reference: 

D. Mandl, Mandl's Television Servicing, pp. 193-239. 

n Questions 

f) 

^ 

m. 

True-False 

Directions; The following st:atement= sre either true or f 
the statement iS true draw a c-ircle around the letter ^x® 
false, drav7 B. circle around the let-sr ^F^. 

alse 
T-

T F 1 Six eQus.'^±z'j.nc, :Drlse5 sre rransmitted m r-rcier to .<eei 
the horizontsl --sc-llator in S"T.C dnrin: 

r-ra 
the in:; the iz-^-isl vertizsl 

iDlanking. 

2. After rhe 
i s trans^ „ 

err-:.3 IZZZ'SiO _ ssr-: :a± ru-se I 

»1 

, 4 ^ f 

T F 

T F 

Fa 1 J.art. '^ .-
sv;6 ap S" o'C£xiL, 

.e 3^'ee}: dys^ezi ns '^er :.: 

4 . ? no2.se p u l s e of s"cfricL2r-; 
sweep o s c i l l a t : :r j v.st p r ' . : r 
t i o n t a k e s p l a c e coj . ld 5„r.c 
o s c i l l a : o r , c e u s i ^ j l e s s of 

f g 

?%J 

T F 

T F 

5. A separata tube is usuall-

A decree-a in the yertical outpu"̂  •;i.̂ xe 
decrease ir plate voltage vJill resulu : 
piLCture height. 

•f ^ 

i * T i 

I 

http://no2.se
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7. On rare 5re OCC5S 
erlsce. 

= " I T t = ^ 

T 

SD i h e 'nearer csn n-nmpEJZ; 
v e r i B t u c n s . 

ID. Fcld-DTer can i e rs:::-
any cf t h e s-^eep i:~r; 
t h e damping n r i m i x s 

DirecrbiDns; F i l l i n 
recniired t o n-anplere 

:he iDl3 
±i£ sen" 

A f t e r s\-nc p ' d s e s have l>een 
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remnTen r r i z i nne mzzuDSine Tine-n H I : 

-;—' -f-̂  3_n̂  
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T^iilsesT nor i f fhe-

- j ^ j ^ r - - i ^ - r - r% M L_^ 

•r^E "piirniiLre mnr;nij=ni: 

M 

_i:e e f f e c f of e q > e l i z i n g p:i lse= zn nne -?emin= 
m m n i z e d hv 2 

_ i:_j i ; — = : i i -

e rnecx »TIJ. 
c D i l s h 

d e f e c f i u e 

_ r s sn_n irn-en n: 

i « i ^ ?, - - - -5T cr t h e 1: learin-y rrc: ins^irer 

irzzz I m e a r i " " ' '"hinh 
w i 

• ^ r ~ r^->- -j — - ^ ^ - ^ " " ^ — i r 

5=? 

_- _ _ _ % ^ . n = ^ _ ' 
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Listing 

Glrectlansr List the items called for in each of the following 
Select your answers carefully. 

1 . & w<=ll-fQrmed sawtooth i s a r e s u l t of: 

2-

3-

4. 

6. 

(A) 

(H) 

(C) 

The combined functioning of the vertical and horizontal sweep 
systems will determine: 

(A) 

(H) 

(C) 

Lack of vertical sweep is due to complete failure of either the 

(A) (B) 

If the vertical hold control is totally ineffective in stopping 
picture rail, it would indicate: 

(A) 

(H) 

(C) 

Thie three signal waveforms involved in the synchroguide circuit are 

(A) 

(H) 

(C) 

Troubles which are common in the horizontal sweep system 

of television recei'^^ers arci 

(A) 

(H) ^ 

(C) 
;<JV 

Bl* 
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When horizontal sweep is lost entirely, localization becomes 
difficult, as the trouble may lie m the: 

(A) 

(B) 

(C) 

(D) 

(E) 

Symptoms of horizontal sweep failure are 

(A) 

(B) 

Fold-over can be caused by defective components in any of the 
following circuits: 

(A) 

(B) 

(C) 

(D) 

Horizontal lock circuits can be checked with the: 

(A) (B) (C) 
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Assignment-
Sheet No. 33 

CDveri^iC 
Units 176-

TROUBLESHOOTING TELEVISION RECEIVEES 

Troubleshooting television receivers ru.ist follow a seqnezice , ^zs-
as a sequence for troubleshooting radio receivers IciBs. been estsbiishe^: 
The procedures follow certain fundamentals, sometimes complicsren bj 
the additional components which form a part of video portioj 
television receiver. 

m 

In this unit you will have the opportunity to learn some trD:irIe 
shooting techniques v/hich will apply to basic television cixc:;iixs. 

Assicrnment: 

1. Read the reference listed below. 
2. Answer the questions listed, below axid turn in voiix -wz:,Tk 

t>y . 
3. Check with your coordinator relative to a closed book eserri 

He will give you an Assignment which you should be able to 
complete without referring to any books or notes. If yon 
fail the first time, study the appropriate chapter of tiie 
text and ask your coordinator to let you try again. 

Reference: 

D. Mandl, Mandl's Television Servicing, pp. 2-26, 53-B3, 109,13^ 
175, 188, 271, 337. 429. 

Questions; 

True-Fc.lse 

Directions; The follov/ing statements are either true ox false. If 
the statement is true, draw a circle around the letter 'T?'̂ . If it is 
false, draw a circle around the letter "F". 

T 

f I 

fi i 
T F 

T F 

T F 

T F 

The electron stream produced by the picture tube pxodnces 
a bright white glow upon reaching the phosphorus coaxing 
inside the picture tiibe only if the negative potential 
is high. 

Side bands are produced by distortion of the pure sine-
wave formation of the carrier waves by fxeiguency—modulaxi: 
and amplitude modulation. 

Video and sound arrive in the receiver on the same csxr: 
to provide "interlocking synchronization." 

.ex 

4. In order to obtain sharp, clear pictures, the iddeo csxxie: 
is frequency-modulated. 

5. Shorted plate coils are a common source of trouble m the 
video I-F stages. 
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T F 11 

T F 12 

T F 13 

T F 14 

T F 15 

T F 16 

T F 17 

> -T 

T 

T 

T 

T 

F 

F 

F 

F 

F 

18 

19 

20 

21 

22 
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Tn a TV receiver, high degrees of modulation correspond to 
the blackest parts of the picture. 

Blanking pulses, which cause the screen to darken 15,750 
times per second, ai . really a series of sudden lowering 
of carrier amplitude. 

Horizontal retrace takes place 60 times per second. 

The first vertical sweep motion fills only the odd lines of 
the total picture. 

Since the i-f of the sound and video carriers are 4.5 mc 
apart, they can be made to heterodyne and produce a beat 
signal of 4.5-mc frequency. 

Echoes or overshoots may result fxom improper alignment 
of une video i-f where the high frequency end of the 
bandpass rises above normal. 

By far the biggest factor in video amplifier failure is 
tube and components failure. 

The video amplifier stages of all television receivers 
are designed to include D-C restoration. 

Picture brilliancy may be affected by a leaking coupling 
capacitor between the video amplifier and the picture 
tube grid. 

Transistor video i-f and video amplifier stages perform the 
same functions as their vacuum tubes counterparts but 
present different trouble symptoms than do the vacuum-tube 
components when affecttd by similar failures. 

All FM stations utilize 25 KC for their carrier swing and 
the other 175 KC is to prevent side b and interaction 
between adjacent stations. 

Interfering sine wave signals and square wave signals cause 
identical types of picture interference as long as the 
interfering signals are 60 cps. 

Oscilloscopes utilize the electrostatic type of sweep. 

If a filament cathode short occurs in the video amplifier 
(or the DC restorer) , no voltage -̂/ill be impressed across 
the picture-tube input. 

Light on the screen is produced by the flow of current in 
the electron beam causing fluorescing of chemical coating. 

One of the first things to do is adjust the ion-trap 
magnet on the neck of the picture tube. 

The purpose for ^.G.C. systems in television, receivers 
is to maintain a constant audio level. 

^ 
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Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. 

2. 

3. 

4. 

5. 

The 12 standard VHF channels represent spectrum assignments from 
to mc called the "low band", and to 
mc called the "high band". 

The video carrier is transmitted on a frequency of 
inside the low-frequency edge of the channel. 

The sound carrier in a standard TV signal is 
with a deviation of + 

mc 

KC 

The video signal contains frequency components from about 
cps to mc. 

The picture-tube beam at the receiver sweeps across the picture 
times for each complete picture scan. 

6. The downward motion of the horizontal trace and retrace is called 

7. For one vertical sweep motion, the picture is divided into 
lines. 

8. The sound signals in a TV receiver pass through an i-f amplifier, 
limiter, detector, and a-f amplifier sections which are almost the 
same as those in standard broadcast receivers. 

9, 

p . 

10 

11 

12 

The video i-f signals pass through the video i-f amplifier, are 
demodulated in the video detector and amplified in the video 
amplifier to actuate the of the cathode-ray picture 
tube and produce the picture. 

The sound and video carriers are transmitted on frequencies 
exactly mc apart. 

Because simple synchronizing systems are subject to interference 
from ignition and other noises, 

is now always used for the horizontal-deflection 

13. 

14. 

15. 

system. 

The horizontal deflectaon coil which sweeps the 
across the face of the tube from to 
is split into two sections. 

The signal information from the last video amplifier is applied 
to the of the picture tube. 

Vertical and horizontal wedges of a test pattern are used to 
adjust the . 

The shaded circles in the center of a test pattern are used for 
adjusting the contro.l. 
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36. The manner in which the circuit is wired depends on the type 
of used between the last video amplifier 
stage and the picture tube grid, îs well as the 
of the signal. 

17. In areas where signal strength is exceptionally strong a 
picture may result. 

18. If a negative picture is always present for each station in the 
area, and if A.G.C. circuits are functioning properly, the 

will have to be replaced. 

19. When a defective picture tube cannot be replaced by an identical 
one, available from the 
manufacturer should be consulted. 

20. Manufacturers recommend the use of 
and 

tubes are handled. 
whenever picture 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The complete width of a single v-h-f channel is (A) 3 mc; 
(B) 6 mc; (C) 9 mc; (D) 12 mc. 

I) 
2. TV receivers are properly tuned when the response to the 

picture carrier is (A) 25% of maximum response; (B) 50% of 
maximum response; (C) 7 5% of maximum response; (D) 100% 
of maximum response. 

3. In an a-m signal which is modulated 100% the sidebands 
each have an intensity equal to what per cent of the 
carrier? (A) 25%; (B) 50%; (C) 75%; (D) 100%. 

4. Complete picture scans (frames) recur (A) 20 times per 
second; (B) 30 times per second; (C) 40 times per second; 
(D) 50 times per second. 

5. The process of returning the beam from the bottom to the 
top of the picture is known as (A) vertical retrace; 
(B) horizontal trace; (C) horizontal retrace; (D'' vertical 
trace. 

6. The system of fitting together two alternate sets of lines 
is known as (A) synchronization; fB) traversing; (c) 
panning; (D) interlaced scanning. 
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Poor high frequency responses due to open peaking coils or 
improperly alinged i-f system will (A) obscure the 
horizontal wedge and decrease its contrast with respect 
to the vertical; (B) obscure the horizontal wedge but in­
crease its contrast with respect to the vertical; (C) obscure 
the vertical wedge and decrease its Contrast with respect to 
the horizontal; (D) obscure both the vertical and horizontal 
wedges. 

In signal tracing of video i-f stages, if the signal genera­
tor can be internally modulated by a 400-cycle note, (A) 
the VTVM can be used and sound bars noted on the screen; 
(B) the VTVM can be dispensed with and a raster noted on 
the screen; (C) the VTVM can be dispensed with and sound 
bars noted on the screen; (D) the VTVM can be used to 
detect the sound bars. 

With direct coupling, or when a DC restorer is used with 
capacity coupling, the background illumination of the 
picture tube will be (A) in proportion to the signal 
strength of the station; (B) in proportion to the intensity-
picked up by tlie camera at the television studio; (C) depen­
dent on the setting of the "contrast" control knob; (D) 
dependent on the quality of the antenna. 

In the high-voltage supply, the voltage may reach (A) 
5,000 volts; (B) 10,000 volts; (C) 15,000 volts; (D) 
30,000 voltSo 

Listing 

if • 

Directions; List the items called for in each of the following 
Select your answers carefully. 

1. Television broadcasting requires two carriers. They are: 

(A) 

(B) 

2. Two types of modulation are used m television receivers 
They are: 

(A) . 

(B) 
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A 100 mc FM carrier modulated by a 400-cycle per second 
tone would have twelve significant tiiJe bands ( 6 lower and 
6 upper). They are: 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G) 

(H) 

(I) 

(J) 

(K) 

(L) 

Some of the advantages of FM over AM might be summarized as 
follows: 

(A) 

(B) 

(C) 

(D) 

(E) 

Three advantages of transistors over vacuum tubes are 

(A) 

(B) 

(C) 

The triode type transistor has one lead known as the emitter, 
one known as the base, and one known as the collector v/hich 
compare to the following parts of a vacuum tube of the same 
function respectively: 

(A) 

(B) 

(C) 

Three basic circuits, irrespective of transistor types are 

(A) 

(B) 

(C) 

I 

s 
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8. ^ number of troubles of an elementary nature common to both 
television and radio receivers are: 

(A) 

(B) 

(C) 

(D) 

Most noise suppression circuits consist of a diode, a triode, 
or a transistor, and may be referred to as: 

(A) 

n 

(B) 

(C) 

(D) 

10. When repairing a completely dead receiver, the technician should 
look in one of the following two sections: 

(A) 

(B) 

11. Virtually all receivers have a separately shielded high-voltage 
compartment which houses the: 

(A) 

(B) 

(C) 

(D) 

* 

12. Distortions of received picture may be divided into the following 
three classes: 

(A) 

(B) 

(C) 

.^t 
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The types of picture interference are 

(A) 

(B) 

(C) 

(D) 

If the picture is present with no sound, possible defects or 
trouble may be in the: 

(A) 

(B) 

(C) 

(D) 

The oscillo^ "'ope is a useful and informative instrument for 

(A) 

(B) 

(C) 

(D) 
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Problems 

Directions: Read each of the following problems carefully. Do the 
specific operations which each questions requires for proper solution. 
You may wish to refer to the reading assignment before proceeding with 
the problems. 

Make a block diagram of a conventional TV receiver 
parts. 

Label all the 

¥ I 2. Make a block diagram of the various controls of a TV receiver 
showing the section to which each is most closely related 
all the parts. 

Label 
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TELEVISION REALIGNMENT 

In order that the various sections of the television receiver 
function according to specifications, .realignment of one or all of 
various stages may be necessary. 

In this unit you will have the opportunity to learn about the 
various techniques and proce.dures of television realignment. 

Assignment; 

1. Read the reference listed below. 
2, Answer the questions listed below and turn in your 

work by . 

Reference 

D. Mandl, Mandl's Television Servicing, pp. 353-378 

-Questions: 

True-False 

\m 

m 

| V , 

Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. Front ends of television sets differ to a cons.'.derable 
extent and no two receivers are aligned in exactly the 
same sequence or procedure. 

T F 2. The general rule to follow is: If in doubt, realign. 

T F 3. The experienced technician has little difficulty in deter­
mining whether a receiver needs realignment procedures 
instead of other troubleshooting techniques. 

T F 4. Many times technicians fail to achieve desired results in 
aligning even though they follow the manufacturer's 
service notes in detail. 

T F 5. Servicemen should remember that needed alignment is always 
obvious and that other circuit defects cannot cause symptoms 
of misalignment. 

T F 6. Tracking of television receiver front ends can be done 
successfully with the average television repair equipment. 

T F The marker generator is really a single signal generator. 
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T F 

T F 

8 

T F 10 

T F 11 

T F 12 

Sweep generators may overload circuits being tested but 
markers have a bujIt-in overload protector circuit. 

Improper setting of traps may result in trapping out 
frequencies which are part of the desired response curve. 

The Simpson VOM has DC and AC ranges from 5000 volts to 
30,000 volts to take care of the high voltage circuits. 

To check the frequency of the marker generator for accuracy, 
one must have it tested by the Bureau of Standards. 

The alignment procedures for various sets differ, but 
certain precautions apply to any alignment or tracking 
procedures involving sweep rnd marker generators^ 

T F 13. The National Bureau of Standards operates a radio station. 

T F 14. A television serviceman cannot procure an actual visual 
indication of amplifier response.. . 

r- I 

m 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1, The sweep generator alone is 

in television and FM work. 

2. The marker generator is really a 

_the strict frequency requirements encountered 

To prevent interaction between the marker generator and the sweep 
generator it is better to inject the marker aignal—preferably 
a of the sweep generator . 

I'" I 

Marker generators have adjustments by which the 
frequency indicated on the dial can be accurately adjusted and 
calibrated. 

5. The process of calibration of a marker generator is to 
__„_ the marker signal generator with another 

generator of known accuracy. 

6. The m.arker generator can also be calibrated against the 
transmission sent out by station or any . 

of known frequency, 

The grounding of all test equipment is a necessity for good 
results but precautions must be observed with respect to 

chassis. 

8. Make sure test equipment has been turned on from to 
minutes before being put to actual use. 
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9. Commercial linearity adjustment generators use cwo oscillators, 
n̂e below the sweep to produce a series of 

bars and one above to produce 
the bars. 

10 effect and effect are 
defects caused by shorted turns in the yoke or by an improperly 
designed or matched yoke. 

Multiple-Choice 

Directions: In the space at the left of each statement write the 
letter of the item which will provide the correct answer to complete 
the statement. 

1. The essential differences between the marker generator and 
the single signal generator are: (A) the single signal 
generator hag a lower frequency and thereby, accuracy of 
a higher order than does the marker generator; (B) the 
marker generator has a much higher frequency range and-
accuracy of a higher order than does the single signal 
generator; (C) the single signal generator has a much higher 
frequency range and accuracy of a higher order than does the 
marker generator; (D) the marker generator has a much 
higher frequency range than the single signal generator but 
the accuracy of both are of equally high order. 

______ 2. At those places where the trap circuits of the receiver 
are giving spots of decreased gain, the marker indication 
will be (A) much larger in amplitude than on the norm.al 
portion of the response curve; (B) missing from the normal 
portion of the response curve; (C) visible intermittently 
on either end of the response curve; (D) much smaller in 
amplitude than on the normal portion of the response curve. 

______ 3. Excessive marker signal amplitude will (A) give a sharp 
response curve and very accurate band-pass indications; 
(B) give a ghost response curve and incorrect band-pass 
indications; (C) break up the response curve and give in­
correct band-pass indications; (D) break up the response 
curve but will not affect the accuracy of the band-pass 
indications. 

When using the "sweep sync" output of the sweep generator to 
sweep the horizontal trace of the oscilloscope, be sure to 
(A) shut ofj/ the internal sweep of the scope but not the 
horizontal sweep amplifier? (B̂  shut off both the internal 
sweep of the scope and the horizontal sv/eep amplifier; 
(C) shut off the horizontal sweep amplifier but not the 
internal sweep of the scope; (D) shut off the internal 
sweep of the scope for 3 minutes then tarn on again. 
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For television servicing it is desirable to use meters 
which have (A) high input impedance to load circuits under 
test to prevent blooming; (B) low input impedance to 
avoid loading down the circuits under test; (C) high out­
put impedance to avoid loading down the circuits under 
test; (D) high input impedance to avoid loading down the 
circuits under test. 

The pincushioning effect can be produced when the 
corrector magnets (A) are out of adjustment on those 
sets which use them; (B) are properly adjusted on those 
which use them; (c) are grounded to the yoke housing; 
(D) are in phase with the raster. 

sets 

i i 

7. To adjust the pincushion magnets (A) reduce the raster size 
and adjust to obtain pincushioning; (B) reduce the 
raster size until all 4 sides are visible then adjust for 
slight barrel effect; (C) reduce the raster size until all 
4 sides are visible then adjust to straighten the raster 
sides and eliminate pincushioning; (D) increase raster size 
until barrel effect is obtained then adjust to straighten 
the raster and eliminate the barrel effect. 

Listing 

Dir ections; List the items called for in each of the following. 
Select your answers carefully. 

fet 

It I 

i ! 

n 

1 . 

2. 

3. 

Three resonant circuits which can be used to give marker indica­
tions on the response curves traced on the oscilloscope screen are 

(A) 

(B) 

(C) 

The types of markers which are incorporated within sweep genera' 
tors may be: 

(A) 

(E) 

Some important factors often overlooked when aligning i-f stages 
and which because of this, cause much difficulty are: 

(A) __. _ „ 

(B) 

(C) 

(D) 
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4. When aligning video on FM i-f stages, two piecautions should 
be observed: 

(A) 

(B) 

5. A general rule to follow is to use the sweep generator, marker, 
and scope in the following sequence for tracking and alignment 
procedures: 

(A) 

(B) 

(C) 

(D) 

(E) i ; 
I 

li 
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COLOR TELEVISION 

After much experimentation a system of color television trans­
mission and reception has been designed v/hich the jfCC has approved. 
One of the main problems involved was designing a system which would 
permit the reception of black and white transmissions when color 
transmissions were not scheduled. 

As manufacturing processes and methods bring color television 
sets within the present market of black and white receivers, more and 
more of the technician's work will involve the service and repair of 
color television receivers. 

In this unit you will have the opportunity to learn the theory of 
the present system of color transmission and reception as the theory 
applies to service techniques and knowledge. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions listed below 

by . 
Turn in your work 

Reference: 

D. Mandl, Mandl's Television Servicing, pp. 380-415 

Questions; 

True-False 

P I 

Directions: The following statements are either true or false 
statement is true, draw a circle around the letter "T". If it 
false, draw a circle around the letter "F". 

If the 

T Color transmissions, in respect to bandwidth, separation 
between video and sound carriers, and the scanning process, 
are quite different from those used in black and white 
sets. 

T 

;: I 

T 

4 

The color subcarrier is modulated by the color components 
to form the sidebands, but the carrier itself is not trans­
mitted. 

The Q signal is transmitted as a double-sideband signal, 
each sideband 500 kilocycles distant from suppressed sub-
carrier frequency. 

On a monochrome reciever, the color signal becomes the 
conventional black-and-white picture. 
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I T F 5. Color television receivers use a separate detector to take 
^ the sound Oa.f prior to the video detector. 

T F 6. The color receiver uses the conventional sync-separator and 
syn-amplifier stages as black-and-white receivers. 

T F 7. In color television receivers it is necessary to take the 
3.58-mc burst frequency which occurs during the back porch 
of a horizontal blanking and apply this to the proper a-f-c 
circuit. 

T F 8. Resistors used at the grid of the demodulators minimize 
parasitic oscillations. 

T F 9. The color and black and white receivers have the same type 
and number of circuits. 

T F 10. A subcarrier used in color sets is an odd multiple of one 
half the horizontal sweep frequencies. 

T F 11. Tolerances for resistors in the matrix circuits should be 
five per cent or less. 

T F 12, To reduce the number of color signals necessary for modula­
ting the carrier, the individual color singals are then 
changed to I and Q signals with definite phase relationsttips 
relating to color hues, 

T F 13, The bandpass amplifier is employed between the audio 
amplifier section of a color TV receiver and the demodulators 

T F 14, A sweep generator with a flat output and an accurate marker 
generator are essential for color television servicing. 

T F 15. The absence-of raster but presence of sound indicates lack 
of high voltage. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly, 

1. Color transmission uses for the horizontal 
scan frequency. 

2. The color television camera at the transmitting station uses an 
optical system which filters from a televised scene the three 
primary colors of , , and 

3. The color receiver must have an adequate bandpass to accomodate 
the flat portion of the signals which extend to _megacycles 

4. Following the video detector, a -band 
amplifier is used. 
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^^ 5. The matrix circuits are composed of which mix 
ij' , each of the color signal components in proper proportions with the 

luminance signals in order to derive the individual red,blue, and 
green signals. 

6. A gating circuit tube acts as a gate for permitting the 
j^^ to be transferred across the tube and also 

the burst signal. 

7. The 3.58-mc oscillator of a color television receiver may be 
checked by means of the bias which exists between 
and 

8, Inability of the reactance tube to hold the 3.58-mc oscillator 
may be caused by insufficient 
from the video amplifier. 

'xr 

9. The demodulators must mix the chrominance signals with the 
generated , and for this reason it is essential 
that their conversion gain be at a level. 

10. The green color is restor'̂ d by mixing the Q and 1 signals with 
the Y signals in a resistive network called a . 

11. The phosphor on the inside of a 3-gun color tube is made up of 
a pattern. 

12, A phase detector, or compares the phase 
of the burst frequency with that from the 
3.58-mc oscillator. 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete ] 
the statement. ; 

1. Color information is added to the regular carrier as a 
subcarrier with a frequency of (A) 1.58 mc; (B) 2.58 mc; ; 
(C) 3.58 mc; (D) 4.58 mc. ' 

______ 2. The color receiver has an oscillator which generates a • 
precise frequency in synchronization with the sub-carrier : 
generators at the transmitter. This precise frequency is r 
(A) 1.58.mc; (B) 2.58 mc; (C) 3.58 mc; (D) 4.58 mc. I 

3. The most common trouble which will be experienced in both 
the burst amplifier and the band pass amplifier are (A) 
losing sync; (B) losing alignment: (C) tube failures; 
(D) capacitor failures. 

4. Low emission from the Q demodulator affects the rendition 
of (A) red; (B) blue; (C) green (D) all of the above. 

5. The instrument to use in checking relative polarities of 
signals at each individual matrix circuit is the (A) VTVM; 
(B) ohmmeter; (C) signal generator; (D) oscilloscope. 
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6. If the beam from one color gun is permitted to strike a 
phosphor dot of a different color. (A) the signal voltage 
will drop; (B) polarity will change; (C) parasitic oscilla 
tions will increase; (D) incorrect color rendition will 
result. 

7. Because both the burst amplifier and the bandpass amplifier 
have applied to them gating pulses for periodic tube cutoff, 
failure of the keying or blanking pulses will cause the circuit 
to (A) overheat; (B) remain m oscillation; (C) oscillate 
intermittently; (D) be inoperative. 

8, A VTVM used in color television servicing must be capable 
of measuring a potential of (A) 0-5,000 volts; (B) 5,000-
10,000 volts; (C) 20,000-30.000 volts; (D) 40,000-50,000 
volts. 

Listing 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. 

2. 

3. 

The wide-band video amplifier installed after the video detector 
has two primary functions. They are to handle the: 

(A) (B) 

There are two basic commercial color demodulator systems m 
general usage. They are: 

(A) 

(B) 

Use of a cathode resistor in the color demodulator without an 
accompanying bypass capacitor results in: 

(A) 

4. The outputs of the demodulators provide signals which indicate 

(A) 

(B) 

tm 
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RECORD CHANGERS 

The recent upswing in populor interest for high fidelity repro­
duction has centered manufacturers' attention on the production of 
many types and styles of record changers- If the technician is to 
keep on top of his job, he must be aware of these manufactured changes 
almost as they occur. 

In this unit you will have the opportunity to learn some of the 
basic servicing techniques that apply to record changers. 

Assignment; 

1. Read the reference listed below. 
2. Answer the questions listed below and turn in your work by 

Prepare a record changer troubleshooting chart in which you 
list the trouble, possible causes of the trouble, and 
remedies. 

Reference 

C. Marcus and Levy, Elements of Radio Servicing, pp. 248-279 

Questions: 

True-False 

Directions; The following statements are either true or false. If the 
statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 1. High fidelity reproduction of music has led to a refine­
ment of standard radio receivers. 

T F 2. Record changer motors are so designed that they must be 
operated only on the voltage indicated on the service 
plate . 

T F The cutting stylus used in cutting records is forced, by 
electric currents that pass through an a-f amplifier, to 
vibrate vertically at the varying audio frequencies as it 
cuts the record. 

T F 4. Magnetic pickups exert a very light pressure on records. 

T F 5. A stroboscope disc is used for determining whether a 
record changer is level. 

T F 6. Changer base plates and pickup arms must be insulated from 
common negative to avoid shock hazard. 
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fj 
T F 7. Only the more expensive phonographs are equipped with tone 

controls. 

«n T F 8. The servicing of phonograph motors and record changers is 
a field in itself. 

B 

T 10 

When replacing shielded cable, be sure to solder the 
shielding in the middle of the lead to the chassis. 

When it becomes necessary to flip the radio-phonograph 
switch two or three times before positive contact takes 
place, a worn out switch is indicated. 

A characteristic of the push-pull stage is that it may 
increase even-harmonic distortion if it is not damped. 

An open output-transformer primary is a common trouble 
of the push-pull amplifier. 

An ordinary phonograph 3.y be converted to high-fidelity 
by adding one or more speakers of the type found in the set 

It is much easier to determine the faulty channel on a 
stereo amplifier with a center speaker than on one with 
a central speaker. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. In phonograph playback, the vibrating needle acts on a 
. , or 

T F 11 

T F 12 

T F 13 

T F 14 

c?-tridge. 

2. The crystal and the ceramic pickup cartridges of the phonograph 
produce an average c.udio signal output of about volt(s) 

3. Needle scratch is in the audio-frequencies; therefore. 
in one-stage phonographs, turning the control knob toward 
reduces scratch noise. 

4. The light source to be used in conjunction with the stroboscope 
disc can be either the or types 

5. When using the '̂tro. jscopic disk, if the proper circle of dots 
remains station«-ry for the most part but shows a periodic D̂ î P 
for some of the dots, erratic action of the or 

is indicated. 

f 

5. Rumble may be caused by inadequate or 

7. The last audio or power stage in high-fidelity home audio systems 
is generally a . 
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8 . The push-pull s tage ampl i f ies a t 

10 

frequencies with a 
power output and with little 

and 

3. Because distorticn is reduced or elim­
inated in a push-pull stage, the tubes may be overloaded somewhat 
without . 

Transformer-coupled push-pull amplifiers are very common in 
receivers aniare still used in 

receivers. 

11. In order to get the 180-degree phase difference of signal voltage 
fed to the push-pull grids, in sets where resistance-capacitance 
couplings are used m place of transformers, a tube known as the 

i s used. 

12. For a defective output transformer, an exact replacement is 
recommended but when such a replacement is not possible, a 

output transformer may be 
used. 

13. The only cause for trouble in the inverter is a 

14. In replacing a speaker in a single speaker set, the polarity of 
the speaker is . 

15. Connecting a multispeaker system correctly is known as 

16. Tone controls are generally placed between a 
in the amplifier. 

of 

1 ^ I 

17. When the balance control must be reset for every position of the 
loudness control on stereo systemis, uhe problem almost alv/ays is 
due to in the loudness control 

18. The best position for a listener when listening to stereo-phonic 
recordings is between the 
and the from them. 

19. Low-frequency sounds are not 

20 

and do not require 
to obtain the stereophonic effect 

Large AM/FM radio-stereo-phono combinations are generally built 
up of several individual chassis interconnected by 

and 

1 

Multiple-Choice 

Directions; I.n the space at the left of each statement, \/rite the 
letter of the item which will provide the correct answer to complete 
the statement. 

'i 

The turn table in most common use in inexpensive players 
is the (A) manual; (B) semi-automatic; (C) fully automatic; 
(D) combination. 
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2. There are special high-output crystal cartridges which 
produce up to (A) 3 volts of audio output; (B) 6 volts of 
audio output; (c) 110 volts of audio output; (D) 220 volts 
of audio output. 

3. For better hum elimination, practically all phonographs use 
at least a (A) one-section filter; (B) two-section filter; 
(C) three-section filter; (D) four-section filter. 

4. When a phonograph motor fails to operate, the serviceman 
should check the (A) line switch and wiring; (B) field 
and armature windings; (C) brushes; (D) motor for dust and 
dirt. 

With a push-pull amplifier, a simple .method of obtaining the 
180 degree phase difference for the two grids, as well as 
equal voltage, is by means of a(n) (A) i-f stage; (B) 
phase inverter; (C) phase detector; (D) center-tapped 
transformer. 

If the output of the record changer seems very low or there 
is no output at all, the (A) motor should be checked; (B) 
line-cord should be checked; (C) drive mechanism should be 
checked; (D) pickup operation should be checked. 

Four-unit 
"woofers" 

speaker systems generally consist of (A) two 
and two "tweeters"; (B) one "woofer", one "tweeter" 

and two mid-range speakers; (C) two "woofers", one "tweeter", 
and one mid-range speaker; (D) one "woofer", one miu-
range speaker, and two "tweeters". 

8, If a stereo set is dead, the trouble is almost sure to be 
in (A) the common power supply; (B) the switch; (C) the 
speakers; (D) one of the tubes, 

9, When servicing an AM/FM stereo phonograph combination, 
which is dead on all functions, one should first (A) check 
pickup and input circuit; (B) check power supply; (C) check 
tuner; (D) check amplifier and speaker. 

10. When servicing an AM/FM mona^uraL combination which is 
exhibiting distortion on all functions, one should first 
(A) check power supply, amplifier, and patch cords for 
open; (B) check pickup and input circuit; (C) check tuner; 
(D) check amplifier and speaker. 

Listing 

Directions; List the items called for in each of the following. 
•Select your answers carefully. 

1, Two classifications of phongraph players and home audio systems 
according to types of records are: 

4i 

(A) (B) 
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2. A monaural phonograph consists basically of 

(A) 

(B) 

(C) 

(D) 

3. Moct record changers operate at speeds of: 

(A) (C) _ 

(B) (D) _ 

1 ^ : 

4. Common troubles to be considered when servicing phonographs and 
radio-phonograph combinations are troubles with the: 

(A) 

(B) 

(C) 

(D) 

When flexible shielded cable is found to be defective, it is best 
to replace the cable by making up a new cable in the following 
manner: 

(A) „ 

(B) 

(C) 

(D) 

-̂1 (E) 

(F) 

(G) 

(H) 

When a radio phonograph switch needs cleaning, one may do so 
effectively by: 

(A) 

(B) 
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7. The push-pull amplifier generally performs the following functions; 

(A) 

(B) 

(C) 
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Assignment 
Sheet No. 37 

Covering 
Units 213-218 

AUTOMOBILE RECEIVERS 

With many new model cars being manufactured with radios as 
standard equipment, plus the many oldsr model cars whicn have had 
radios installed sometime in the past, a large proportion of the 
automobiles today now are equipped with radios. 

The technician will do well to know the various service techniques 
and skills i/hxch apply specifically to automobile receivers. 

Assignmeii't: 

1. F.̂ ac tht reference listed below. 
2. Ansv̂ er the questions listed below 

fcy . 

Turn in your work 

Reference: 

C. Marcus and Levy, Elements of Radio Servicing, pp. 319-350 

Questions: 

True-False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 

T F 

T F 

T F 

T F 

1. In all cars the negative terminal of the storage battery 
is grounded. 

2. If a fuse which has been replaced also burns out, this 
indicates a fuse of a higher amjerage should be used. 

3. The all-transistor auto radio is a superheterodyne circuit 

4. Since auto radios operate on battery power and these 
batteries are of either 6 volts ô . 12 volts, there is no 
need for a fuse between the battery-plus lead and the 
battery. 

T F 5. The spark plate is a choke that serves to filter out igni­
tion noise. 

T F 6. To compensate for different antenna installations V7ith 
different antenna capacitances, there is an adjustment 
in the radio cabinet. 

T 7. Resistors which are added to the vibrator circuit to 
prevent voltage peaks in the primary are, as a result of 
the sudden changes of current in the inductance, subject 
to frequent replacement. 

. - t , . ^ 

t 
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T F 8. The case of the transistor of the r-f amplifier stage is 
grounded in transistorized aato radios. 

T F 9. A frequent service problem is the replacement of the 
buffer capacitor. 

T F 10. Vibrators are seldom a source of trouble in car receivers. 

^1 T F 11. Generally speaking, resistances are larger and capacitances 
y are smaller in transistor circuits than in tuJoe circuits. 

^i T F 12. Because of the expense involved, it is almost always better 
•̂ 1 to repair a vibrator rather than replace it. 

T F 13. A good vibrator will start only at the vol^ ge specified, 
never lower. 

T F 14. Push-button tuning systems employ a tuning stage with a 
special capacitor and tube or transistor for immediate 
selection of a desired station. 

T F 15. The general procedure in alignment of auto radios is to 
begin with the i-f circuit and work back to the antenna. 

T F 16. In checking to see if the vibrator power supply is working 
normally, if we have all tubes lit, a B+ voltage of 150 
to 250 and no vibrator buzz, we may logically suspect 
the hash-suppression circuits. 

Completion 

Directions: Fill in thj blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1. In addition to the newer 12-volt systems presently used in new 
cars, many older model cars will have receivers with a low voltage 
of volts. 

2. The first possibility of trouble in an antenna input circuit 
is that the antenna becomes grounded to the 
through its . 

3. Because of the relatively low cut-put impedance of the 
transistors, there is no out-put . 

4. If it should become necessary to replace the speaker on a 
•I transistor auto radio, it is important to use a similar one 
^ for proper and , 
7f: operation. 

": 5. The vibrator of a car radio acts as a 

Most vibrators are designed so that the vibration takes place at 
about cps. 
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7. When a receiver is dead and the trouble is traced to the output 
stage, a likely cause is a{n) ^ 

8. Two devices for noise pick-up reduction which may be employed 
by service men, other than those devices incorporated in the 
receiver, are and 

9. Cars that use alternators, instead of generators, do not 
require a across the alternator. 

10. When trouble shooting the vibrator in older-style sets, the rec­
tifier tube may exhibit the usual malfunctions of 

and/or 
leakage. 

11 

12 

Leakage of the cathode-heater is definitely indicated when there 
is no __, the is working, the e 
is a heavy 
voltage at the 

.current drain, but there is some 
plates. 

If the search tuner searches but fails to bring in any station, 
yet the receiver works manually, the trouble probably is in the 

Multiple-Choice 

Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 

_______ 1. The device which is first used to filter out generator 
interference is a (A) spark-plate capacitor; (B) paper-
type capacitor; (C) dry-plate rectifier; (D) variable 
capacitor. 

2. The primary purpose of the vibrator is to (A.) convert AC 
to DC; (B) convert DC to AC; (C) provide a sound check for 
the technician to determine if voltage is present; (D) act 
as a filter choke. 

Buffer capacitors, because of their use, may be replaced 
by (A) components of a higher value; (B,). components of a 
lower value; (C) components of the same value; (D) a spark-
plate capacitor. 

Most intermittent conditions in car receivers arise from 
(A) a weak battery; (B) loose wires: (C) defective capaci­
tors or resistors; (D) poor starting of the vibrator. 

If a normal amount of hash and no signals are heard from 
the speaker and random noise is present, the trouble is 
likely to be in the (A) vibrator; (B) speaker; (C) a-f 
circuit; (D) antenna. 

3 
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Listing 

Directions: List the items called for in each of the following. 
Select your answers carefully. 

1. The design of parts for au'-o and home radios which are the same 
are: 

2. 

(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

List 4 problems encountered when considering the design of the 
antenna input circuit to a car radio. 

(A) 

(B) 

(C) 

(D) 

PI 

Distortion may occur in the receiver from the driver stage as 
a result of: 

(A) 

(B) 

(C) 

When all voltages are low or at zero, the hot battery line is open 
or has developed a resistance. The service man should check for: 

(A) 

(B) 

(C) 

(D) 

(E) 

5. The purpose of the buffer capacitor is to: 

(A) 

(B) 

-? / 
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The best points for bonding ground straps to insure good electrical 
bonding are from the: 

(A) 

(B) 

(C) 

(D) 

7. Vibrators may usually fail for either of two reasons: 

(A) 

(B) 

• • ^ ^ ' 
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Information 
Sheet No. 1 

THE RADIO-TELEVISION TECHNICIAN AND HIS JOB 

One of the most important factors which v;ill contribute to your 
success or failure as a beginning radio-television technician will be 
your ability to locate a defect in the quickest possible time. The 
actual time you spend in repairing or replacing the defect will often 
be much shorter than the time spent in finding it. 

Once a receiver has been repaired or put back m top-notch condition, 
a fair and just customer-cost will have to be calculated, keeping in 
mind wages, shop overhead, wear on equipment, etc. Customers will 
soon know that your charges are fair or unfair, and your business will 
prosper accordingly. The radio-television technician must also, 
in addition to being a serviceman, be a businessman. 

Generally speaking, the technician may work an eight-hour day in 
the shop or on "house calls". It may well be, however, that night 
service calls will have to be made when the occasion arises. 

The financial return which a radio-telê '̂is-̂  on technician may 
expect will vary greatly with locality and type of employment. You 
may be starting work in a one-man shop where your salary is all that 
is left after rent, materials, supplies, insurance, new test equipment, 
advertising, and the like are paid for; or, you may begin work in a 
large repair house where your work hours and salary are fairly stable. 

The working conditions which the radio-television technician has 
are generally good. Since there is a danger of high and low voltage 
shock, the experienced technician should not become too complacent 
about working with such voltages. Generally, heating and lighting 
are adequate. 

Good health and personal appearance are also very important in any 
occupation in which the worker deals with the public. You should 
always present a neat and clean .appearance, and your shop should be 
kept in the same manner. Although good health is important, it should 
be stressed that greater than avê 'age physical strength is seldom 
required, and average vision and hearing are sufficient. 

Personal interests are of importance for the prospective radio and 
television serviceman. This occupation seldom involves vigorous 
exercise; it is generally indoor work with a small amount of outdoor 
activity. The hours are usually regular and the working day is the 
same as in other occupations of this nature; ordinarily, this is 
eight hours per day. Any student who is interested in scientific 
and theoretical subjects which must be analyzed to be understood 
should find radio and television servicing an interesting vocation. 

I This interest should be deep enough to enable him to study radio and 
[| television theory and new developments without any feeling of boredom, 
i because this knowledge is necessary for success. 
| i 
i! 

mi 
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TRAINING PLAN AND PROGRESS RECORD 
for 

RADIO AND TELEVISION SERVICING 

Employer's Copy 

JOB TRAINING: What the Proficiency 
Worker Should Be Able to Do Shown 

RELATED INFORMATION: What 
the Worker Should Know 

Fundamental Radio and Electrical Theory 

Read resistor and capacitor 
codes, calculate resistance, 
voltage, current, and imped­
ance, read schematic diagrams, 
and replace parts in the 
voltage divider 

Time in hours 

The nature of radio waves, 
the electron theory, alter­
nating current theory, 
series and parallel cir­
cuits, and magnetism 

Theory, Design, and Servicing of Radio and Television Components 

Ascertain tube characteris­
tics from tube manual, 
check tubes, replace 
batteries in portable 
receivers, diagnose and 
remedy troubles in power 
supplies, recognize and 
repair common speaker 
troubles 

Time in hours 

The use of resistors, re­
producers, inductors, 
transistors, and switches 
in radio and television 
circuits, how tube checkers 
operate, tube numbering 
system and ratings, power 
supplies used in radio and 
television receivers, and 
theory of loudspeakers 

Test Equipment and General Servicing Techniques for 
Radio and Television 

Install output transformer, 
determine if first audio 
stage is normal, read and 
interpret RC amplifier 
design tables, and correct 
troubles in various stages 

Time in hours 

Typical circuits for first 
audio stages, amplifier 
circuits and design and 
typical troubles of push-
pull, R.F., and audio 
stages 

Characteristics and Uses of Electron Tubes 

Read and interpret tube 
characteristic curves, 
identify and correct power 
stage troubles and 
troubles in the converter 
stage 

Time in hours 

The characteristics and 
uses of electron tubes, 
functions of typical 
components m power stages, 
and commonly encountered 
power audio stage troubles 



Control Circuits 

Recognize and correct 
troubles in control cir­
cuits and in the second 
detect©.̂  ^VC stage 

Time in hours 

Theory, design and typical 
troubles of control circuits 

Theory and Servicing of FM Receivers 

Analyze FM receivers. Fundamentals of frequency 
install FM tuners, make modulation, fundamental FM 
alignments, and locate receiver circuits, and FM 
and correct troubles in receiver alignment pro-
FM receivers 

Time in hours 

cedure 

Theory and Servicing of Television Receivers 

Correct troubles in the 
tuning indicators, check 
and adjust vertical and 
horizontal systems, adjust 
controls, make alignments, 
and diagnose and remedy 
television interference 

Time in hours 

Check phase relation 
between I and Q signals 
with color-bar generator 

Time in hours 

Color 

Record 

N 
Telev 

XI 
Chan 

ision 

gers 

Correct troubles peculiar 
to radio-phonograph combina­
tions, and repair and adjust 
turntables and record 
changers 

Time in hours 

of tele­
types of 
in tele-
typical 
systems, 

Theory and design 
vision components, 
circuits employed 
vision receivers, 
troubles in sweep 
functions and operating 
characteristics of controls, 
alignment procedures, the 
nature of video waves, and 
general trouble shooting 
techniques 

Theory of color transmission, 
troubles typical of color 
television, circuits and 
test equipment peculiar to 
color television 

Typical troubles of radio-
phonograph combinations 

fi 

Code for employer's use in marking student's progress: 

Performed some operations in area 

Performed most operations in area 

Pexfarmed some operations 
with reasonable profi­
ciency 

Performed most operations 
satisfactorily ^m 

msm 
n u 



TRAINING PLAN AND PROGRESS RECORD 
for 

RADIO AND TELEVISION SERVICING 

Student's Copy 

JOB TRAINING: What the 
Worker Should Be Able to Do 

Proficiency 
Shown 

RELATED INFORMATION: What 
the Worker Should Know 

Fundamental Radio and Electrical Theory 

Read resistor and capacitor 
codes, calculate resistance, 
voltage, current, and imped­
ance, read schematic diagrams, 
and replace parts in the 
voltage divider 

Time in hours 

The nature of radio waves, 
the electron theory, alter­
nating current theory, 
series and parallel cir­
cuits, and magnetism 

Theory, Design, and Servicing of Radio and Television Components 

Ascertain tube characteris­
tics from tube manual, 
check tubes, replace 
batteries in portable 
receivers, diagnose and 
remedy troubles in power 
supplies, recognize and 
repair common speaker 
troubles 

Time in hours 

The use of resistors, re­
producers, inductors, 
transistors, and switches 
in radio and television 
circuits, how tube checkers 
operate, tube numbering 
systems and ratings, power 
supplies used in radio and 
television receivers, and 
theory of loudspeakers 

Test Equipment and General Servicing Techniques for 
Radio and Television 

Install output transformer, 
determine if first audio 
stage is normal, read and 
interpret RC amplifier 
design tables, and correct 
troubles in various stages 

Time in hours 

Typical circuits for first 
audio stages, amplifier 
circuits and design and 
typical troubles of push-
pull, R.F., and audio 
stages 

Characteristics and Uses of Electron Tubes 

m 

Read and interpret tube 
characteristic curves, 
identify and correct power 
stage troubles and 
troubles in the converter 
stage 

Time in hours 

The characteristics and 
uses of electron tubes, 
functions of typical 
components in power stages, 
and commonly encountered 
power audio stage troubles 
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Control Circuits 

Recognize and correct 
troubles in control cir­
cuits and in the second 
detector-AVC stage 

Time in hours 

Theory, design and typical 
troubles of control circuits 

Theory and Servicing of FM Receivers 

Analyze FM receivers, 
install FM tuners, make 
alignments, and locate 
and correct troubles in 
FM receivers 

Time in hours 

Fundamentals of frequency 
modulation, fundamental FM 
receiver circuits, and FM 
receiver alignment pro­
cedure 

Theory and Servicing of Television Receivers 

Correct troubles in the 
tuning indicators, check 
and adjust vertical and 
horizontal systems, adjust 
controls, make alignments, 
and diagnose and remedy 
television interference 

Time in hours 

Color Television 

Check phase relation 
between I and Q signals 
with color-bar generator 

Time in hours 

Record Changers 

Correct troubles peculiar 
to radio-phonograph combina­
tions, and repair and adjust 
turntables and record 
changers 

Time in hours 

Theory and design of tele­
vision components, types of 
circuits employed in tele­
vision receivers, typical 
tT-oubles in sweep systems, 
functions and operating 
characteristics of controls, 
alignment procedures, the 
nature of video waves, and 
general trouble shooting 
te chnique s 

Theory of color transmission, 
troubles typical of color 
television, circuits and 
test equipment peculiar to 
color television 

Typical troubles of radio-
phonograph combinations 

Code for employer's use in marking student's progress: 

Performed some operations in area 

Performed most operations in area 

Penf.armed some operations 
with reasonable profi­
ciency 

Performed most operations 
satisfactorily 

Wii^^M 
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TRAINING PLAN AND PROGRESS RECORD 
for 

RADIO AND TELEVISION SERVICING 

JOB TRAINING: What the 
Worker Should Be Able to Do 

Proficiency 
Shown 

RELATED INFORMATION: What 
the Worker Should Know 

Fundamental Radio and Electrical Theory 

Read resistor and capacitor 
codes, calculate resistance, 
voltage, current, and imped­
ance, read schematic dia­
grams, and replace parts 
in the voltage divider. 

Time in hours 

The nature of radio waves, 
the electron theory, alter­
nating current theory, 
series and parallel circuits, 
and magnetism 

Theory, Design, and Servicing of Radio and Television Components 

Ascertain tube characteris­
tics from tube manual, 
check tubes, replace 
batteries in portable 
receivers, diagnose and 
remedy troubles in power 
supplies, recognize and 
repair common speaker 
troubles 

Time in hours 

T^e use of resistors, 
reproducers, inductors, 
transistors, and switches 
in radio and television 
circuits, hov/ tube checkers 
operate, tube numbering 
system and ratings, power 
supplies used in radio and 
television receivers, and 
theory of loudspeakers 

Test Equipment and General Servicing Techniques for 
Radio and Television 

Install output transformer, 
determine if first audio 
stage is normal, read and 
interpret RC amplifier 
design tables, and correct 
troubles in various 
stages 

Time in hours 

Typical circuits for first 
audio stages, amplifier 
circuits and design and 
typical troubles of push-
pull, R.F., and audio stages 

Characteristics and Uses of Electron Tubes 

Read and interpret tube 
characteristic curves, 
identify and correct power 
stage troubles and 
troubles in the converter 
stage 

Time in hours ^ 

The characteristics and uses 
of electron tubes, functions 
of typical components in 
power stages, and commonly 
encountered power audio 
stage troubles 



Control Circuits 

Recognire and correct 
troubles in control cir-
cuits and in the second 
detector-Ave stage 

Time in hours 

Theory, design and typical 
troubles of control circuits 

Theory and Servicing of FM Receivers 

receivers, Fundamentals of frequency Analyze FM 
install FM tuners, make 
alignments, and locate 
and correct troubles in 
FM receivers 

Time in hours 

modulation, fundamental FM 
receiver circuits, and FM 
receiver alignment pro­
cedure 

Theory and Servicing of Television Receivers 

Correct troubles in the 
tuning indicators, check 
and adjust vertical and 
horizontal systems, adjust 
controls, make alignments, 
and diagnose and remedy 
television interference 

Time in hours 

Color Television 

Check phase relation 
between I and Q signals 
with color-bar generator 

Time in hours 

Record Changers 

Correct troubles peculiar 
to radio-phonograph combina­
tions, and repair and adjust 
turntables and record 
changers 

Time in hours 

Theory and design of tele­
vision components, types of 
circuits employed m tele­
vision receivers, typical 
troubles in sweep systems, 
functions and operating 
characteristics of controls, 
alignment procedures, the 
nature of video waves, and 
general trouble shooting 
techniques 

Theory of color transmission, 
troubles typical of color 
television, circuits and 
test equipment peculiar to 
color television 

Typical troubles of radio-
phonograph conbinations 

Code for employer's use in marking student's progress: 

Performed some operatioi.s in area 

Performed most operations in area 

Performed some operations ^ 
with reasonable profi­
ciency 

Performed most operations 
satisfactorily 
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Mississippi State Univ., State College. Curriculum Lab. 

Pib^olfe^-' Flb67 ̂ ^*' °^ ^°''^^" '̂̂ '"'•' ̂ *^*^ College 
MF AVAILABLE IN VT-ERIC SET 72p. 

^CURRICULUM GUIDES, nRADE AND INDUSTRIAL EDUCATION VdA/FinFR<; 
^«LDING, HIGH SCHOOLS, POST SECONDARY EDUCATION, EQUIPM̂ ^̂ ^̂  

This curriculum guide was prepared to assist the trade instructor in 
planning and developing a welding course to prepare high school 
welder°"?hp'I±"-'/°'' ^^^^'^Z^^^ occupation as a cSina??Sn 
welder. The material was developed by a curriculum committee from a 
trade analysis involving welded Joints, welding positions and ?vpls 
of metals to be Joined. Instructional blocks are (1) LayoSt (2) 
Oxyacetylene (3J Burning (Oxyacetylene Cutting), (4) Brazing and 
Gas anS^fB Sho?r?^ Arc, (6)^Heliarc (fig) (7) Manull Inert 
bas, and cs; Short Arc. Job sheets within each block include O ) a 
fob assignment, (2) references, (3) trade principles (4) eauinmpnt 
(5) too s and sunnlip̂ ^ (P.^ c=i^+v/ ^«2 r-X IL.Jl^^^A^.:^ equipment. 

, x-̂  -«.«s-p, i.,,1, iNcauiuy, irie course IS aesianed i 
2-year program wth 1,080 hours of trainina to be taught by a 
teacher with at least 2 years of work experience beyond the 
Ih?r?^ ^ H^'Vl ĥ®.P''̂ g»'am is for students who want, need, and are 
able to profit from instruction and who have made a definit^ 
vocational choice. Equipment and consumable supplies are listed and 
Lv^K^iu^'^P^}; ̂ °r^'"^ instructor's references, recommended ' 
textbooks and reference books. This document iJ available for $2 00 
39?S2 ("HO "" Laboratory, Box NU, State College, M sfisfippi" ̂  
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FOREWORD 

Training for a trr „a has come to be a practice in which a qualified instruc­

tor (1) presents to the trainee special information (related instruction) and (2) 

directs the trainee in applying the information (skill building) to jobs per­

formed in a shop. The development of skills is given the major onphasis as re­

flected by the large percentage of total training time devoted to shop work. 

During this time, every effort is made to provide trainees with assignments 

identical with on-the-job responsibilities in the trade or resembling those of 

actual employment as closely as possible. Since the combination welder is a very 

highly skilled tradesman, skill building is doubly important. Many hours must be 

invested in repetitive practice to develop satisfactory technique. The correct 

balance between these two tj^es of Instruction is Important. Authorities in the 

field reconmend that about one hour in five be devoted to related instruction. 

This 20 percent figure means that a little over 200 clock hours of total training 

time is considered adequate. 

The decision as to exactly when to make the presentation of related instruc­

tion is another problem. Ideally, related information should be given at that 

point where it is of greatest benefit. Generally, this is immediately prior to 

application. However, much of the related instruction is not Immediately appli­

cable, but is of a broad nature and designed to give the trainee a strong founda­

tion. Care should be taken to avoid lengthy lecture sessions when presenting 

this type of information. Experience has showi that trade trainees neither 

respond to nor profit from lengthy lectures nor to Information far removed from 

its application. Some of the related information can be given in an orientation 

period, prior to any skill development. Other parts can then be intermittently 

dispersed as shop work progresses. 

To encourage and support an organized instructional program, the staff of 

the Laboratory has invested considerable time in locating and indexing sources of 

information and technical data. These sources may be used by the trade instruc­

tor to supplement his daily instruction. In the left-hand column under the head­

ing REFERENCES, fourteen sources have been indexed and keyed to be easily located 

by the instructor. Some of these sources will contain a type of information 

which the instructor will want to use in his related instruction. Other sources 

are developed around a job-sheet format. The instructor may want to use these as 

a guide in making up his own job sheets. 
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Summarizing, trade training for the welder requires extensive periods of 

repetitive practice in developing technique. Related instruction, while of equal 

value, requires fewer clock hours but greater effort by the instructor to effec­

tively work it in. Related instruction is generally given immediately prior to 

application. When this practice is inadvisable or impractical, related instruc­

tion should be broken into teachable units and given by the instructor as his 

judgment dictates. 
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I* The Curriculum Committee for welding met at the Holiday Inn, Starkville, 

Mississippi, on November 3, 4, and 5. The work of the committee included an 

analysis involving welded joints, welding positions, and types of metals to be 

joined. From the analysis, basic instructional units were developed which in­

cluded steps of procedure in welding, knowledges required for intelligent job 

performance: equipment, tools, and supplies necessary for training; references 

or sources of iirade information; and an estimate of training time. Menbers of 
T 
\ the committee are : o be commended for their effort in the initial development 

of instructional materials. Special thanks is to be given to the industry and 

r the institutions which made these people available. The members of the committee 

"**• and their organizations are as follows: 

7" Jack Burt Copiah-Lincoln Junior College 

Donald M. Dexter . . . . .Hinds Junior College 

f- B. B. Jones Amory High School 

'̂* Hox7ard Little. . . . o Ross Collins Vocational School 

«- Kenneth E. Matheiu Northeast Mississippi Junior College 
ii 
L H. A. Murray c Ingalls Shipbuilding Corporation 

Walter H. Moak Southwest Mississippi Junior College 

j- G. A. Parnell Gulf Coast Junior College District 

Reggie Roy Polk. . Columbia Training School 

D. J. Sims . . o • . .Parchman Vocational School 
Also in attendance, and making a significant contribution, was Mr. Charles W. Roye, 

W 
\ Itinerant Teacher Trainer, State Department of Vocational and Technical Education, 
ill 

Trade and Technical Section. 
[r Following the meeting, the staff of the Curriculum Materials Laboratory 

compiled the work of the committee for editin*̂  extending, and duplicating. 

I Additions to the material included all intr .̂ ctory material precediug the course 

content; a bibliography, a progress chart, and an equipment list. 

'I Special recognition is given to Mr. Roy Morton, National Cylinder Gas, who was 

largely responsible for the original preparation of the equipment list as contained 

in the Appendix, and for checking the accuracy of the draft from which this copy 

was made. 
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The purpose of trade training is to prepare persons for entry into a specific 

trade. To accomplish this, the instructor guides each trainee in the development 

of knowledges and skills of his trade. The instructor uses teaching methods and 

instructional materials as tools, much as he uses the tools of his trade to per­

form specific tasks. His skill as a teacher and as a tradesman depends upon his 

ability to use these tools. 

A full treatment of the role of the Curriculum Materials Laboratory in im­

plementing the foregoing process is contained in the Operational Plan. Simply 

stated, the Laboratory provides technical assistance to state and local educators 

in improving instruction through the development of instructional materials, and 

communicates with industry about training being offered. 

The first step 

Since the accepted practice in trade training is the identification of the 

knowledges and the skills of the trade, the Laboratory asked Mississippi trade 

instructors to supply information. The process described in the FOREITORD was 

used in arranging the information in a teachable form. It is an instructional 

base and is usually referred to as a course outline or guide. Its proper use 

requires skillful applications of teaching methods as tools in presenting the 

content of the outline. The end result is a trainee who is skilled and knov;-

ledgable. 

Since this publication is the instructional base for the teaching of a 

specific trade, all future work will be planned around this base. Workshops will 

be held to develop supplementary instructional materials for use by the trade 

instructor in enriching his program. 

f.iSl 

II 

Characteristics of this publication 

First, its scope, in terms of content, is broad and applicable in all -̂ arts 

of the state. The instructor, who directs his class in becoming proficient vrith 

each of these knowledges and skills, assists each student in meeting beginning 

employment standards. The student is prepared to take advantage of opportunities 

for gainful employment in any part of the state. 
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Second, while the scope of the program is broad and there is depth, an ef­

fort was made to confine the content of the outline to those knowledges and 

skills essential to occupational entry. This policy allows the local instructor 

to supplement his program with additional experiences. Although identifying only 

essentials, this publication encourages local insitiutions to seek and to offer 

the special instruction which will meet regional industrial needs. 

tef Third, a serious effort has been made to arrange the content in a usable 

form. The elementary knowledges and easiest tasks precede more difficult ones. 

Assignments are written in a step-by-step fashion. All content has been care­

fully sequenced. Time for instruction in class and in shop is listed in approxi­

mate terms. 

^; *' Fourth, as indicated by certain items in the format, this publication is 

designed for the Type B Shop found in Mississippi secondary schools. However, 

it should not be inferred that this is its only valid use. The content and 

sequence are equally applicable to trade training in junior colleges and in MDTA 

programs or in any preparatory program. 

The impact of this publication 

What then should be the impact of this publication on the local progxz^'i 

Since the purpose is to encourage a planned, orderly, more efficient instruc­

tional program, it must be used and evaluated by the instructor. He should give 

this publication his best efforts in light of the principles and practices of 

tr^de training. Examination, evaluation, and recommendation during preparation 

of instructional materials and while teaching from them will assist in continued 

program development. Using this publication as a guide, the instructor should 

make lesson plans for lectures and demonstrations and should prepare shop activ-

I icies. In some instances, the instructor will likely find more information and in 

greater detail than he is presently using. There may be more than one job assign­

ment. In other instances, the development of an idea may appear to shallow or 

a job may be absent. It is at this time that the instructor can be most helpful 

in the following ways: (1) by suggesting which areas can be effectively covered 

4 in a shorter time, (2) by identifying areas requiring greater emphasis, which 

would involve additional detail and an extended time allocation, (3) by extending 

the instructional content to reinforce or clarify ideas, (4) by preparing addi­

tional or alternate jobs, (5) by listing references, texts, and inf'tructional 

aids at appropriate places, and (6) by suggesting additions and deletions. 

vii 
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Some of the suggestions listed above may require only marginal notes; others may 

call for development of completely new and more comprehensive materials. The 

result will be realistic evaluation of content, organization, and ti e allotment 

for each unit. 

f Puitĵ *; <5 ai.d characteristics not inferred 

As previously otated, *'his publication :'s intended to assist in improving 

I instruction. It is planned, items are sequenced, and time limits are set because 
i 

these characteristics are the heart of a strong Instructional program, and for no 

r* other purpose. Consequently, it should not be inferred that this publication is 

an exact image of any given program. As noted earlier, local institutions go 

well beyond these minimum requirements to enrich their programs. 

Also, it is not expected that every institution's program be exactly like 

every other program, that hour allotments be rigidly adhered to, or that students 

be rotated on a clockworK or calendar hfisis. On the contrary, the emphasis is 

on individual proficien-.y. It is likexy that students of lesser ability will 

require longer periods in certain areas. These students may gain only the mini­

mum proficiencies, whixe more able students will progress rapidly and engage 

in many enriching experiences. Consequently, the planning, sequencing, and 

allotting are not designed to standardize programs, but to assist local teachers 

in planning more carefully aad conducting their instruction more effectively. 

Evaluation 

Finally recent vocational-technical legislation contains provision for 

'" follow-up and program evaluation. The day is coming x^en vocational-technical 

education will be held accountable for its actions in training youth and adults 

j, and for the millions of dollars it has spent. The Curriculum Materials Labora­

tory will, no doubt, be involved in developing suitable instruments md evalua­

tive criteria at that time. This publication, representing the combined efforts 
» 

of Mississippi education and industry and containing the material these groups 

I consider appropriate, may well serve as one basis for making such a study. 
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VOCATIONAL WELDER (COMBINATION) 

The vocational welder fuses metal parts according to layouts, blueprints, 

and work orders. He may use a variety of welding processes that include manual 

metal arc welding, inert gas welding, oxy^xetylene welding, and any other of a 

number of special processes. 

The welder must set up and adjust equipment, estimate and order supplies, 

and often plan his work. He may find his work previously positioned, or be re­

quired to clamp together components himself. In smaller plants and companies 

he will be required to perform layout, fitting, and aligning with various degrees 

of difficulty. He repairs broken or cracked parts, fills holes, fills up worn 

parts. For thes casks, he must be familiar with fabricated, cast, and forged 

parts in structural forms xî hich make up frames, tanks, pressure vessels, and 

shelves. Proper layout, fitting and alignment require a knowledge of geometry, 

the special properties of metals, effects of temperature variations, and standard 

fabrication techniques. 

A more detailed job description of each specialty area may be found in the 

Dictionary of Occupational Titles, third edition. See WELDER, COMBINATION, 

812.884; WELDER, ARC, 180.884; WELDER, GAS, 811.884; and WELDER-FITTER, 819.381. 
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Introduction 

Training fur various trades without on-the-job experience can be and is 

being given effectively by simulating» in locales other than industrial plants, 

an on-the-job environment. The industrial environment is achieved in an educa­

tional Institution by perforoiing jobs of fabrication and service using Industrial 

techniques and industrial-type equipment and facilities. The additional require­

ments placed upon the training as a result of its operating within an institution 

have been successfully met» It has proved advantageous to all concerned to pro­

vide preparatory training for qualified students and extension training for 

employed tradesmen. Cliaracteristics of institutional training are briefly 

described in the following paragraphs. 

Physical Facilities, Equipment, and Supplies 

As previously stated» trade-training facilities must be designed and con­

structed so that they lend themselves to fabrication and service operations found 

in industry, Built-ins are provided with adequate floor space, lighting, climate 

control, power sources, entrances, equipment, storage for supplies, finished-

product handling a, waste-disposal systems, etc. -—each of which is duty-rated to 

serve itts purpose in an industrial manner. Tliat costs and floor-space require­

ments per pupil are higher than those for general education are facts that must 

be recognised because they are intrinsic in the nature of the training and can­

not be side-steppedJ Equipment and supplies must meet the standards of quality 

and variety used in industry, and they must be maintained and replenished. 

Instructor Qualifications 

Of equal Importance is the caliber of the instructor. Past experience has 

assisted in establishing the requirement of at least t^m years of work experience 

^^**^ 
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beyond the learner's level, in the specific training being given, and of broad 

experience in the majot areas of the industrial occupation. The instructor 

must be adept in selecting, organizing, and presenting trade information and 

skills—a fuller treatment of which may be found in later paragraphs. The 

trade teacher must also keep himself occupationaily up to date through study 

and association with industrial activities. 

Student Screening and Selection 

The State Plan states that any student who wants, needs, and is able to 

profit by instruction is aligible for enrollment in vocational training. His 

ability to profit by the instruction depends, in large measure, on his making 

a definite vocational choice, his desire to gain the knowledges and skills of 

the trade, and his educational background. These qualifications are evaluated, 

insofar as is possible, by a vocational-guidance process which includes an 

examination of the applicant's school record, a personal interview, a check of 

references, and tests for interests, motivations, and learning rates; and, in 

the absence of adequate guidance facilities and a screening process, it is 

reasonable to expect that a considerable number of those accepted for training 

will need remedial instruction in science, mathematics, and communication skills. 

In Mississippi, preparatory training is offered in the Type B Shop located 

in the comprehensive high school. Trade training is carried on 130 days per 

year. Normally, the course is elected for both the junior and the senior years. 

In two years a student receives 1080 hours of instruction. However, some 

students enroll for the senior year only. Although these students receive no 

more than minimal experiences, instruction on a planned rotational basis will 

provide them with knowledges and skills in the basic blocks of the trade and 

will render them employable. 

XI 
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Trade trcaitiing uses mcst, if Xkot all, of the conveiitioiial teachifsg tech-

rilajieB zxA adapts t!»eei tc the information £o be presented. The "tell-show-do-

cheek-' mettiQd has beets found highly effective and is the one most commonly usedo 

The instructor "teiXs" by informally lecturing on a given topic. Open periods 

of discussion allow the student to clarify points not initially grasped. The 

Instructor may choose to stimulate thought or to spot-check comprehension by 

questioning. The "show" method is employed when a demonstration can more vividly 

present a principle or the steps of trade procedure. Specially prepared audio­

visual aids may be involved to "show". The major investment of time is on the 

"do", where the student is engaged in useful and productive work in typical 

trade jobs. He uses tools, equipment, and materials common to the trade. Thus 

he learns by doing. At predetermined intervals, a "check" of the student's 

progress serves to evaluate command of knowledge and skill learned to date. 

Deficiencies identified are retaught through additional, individual instruction, 

through reading, shop practice, etc., until an acceptable level of learning and 

performance is reached. 

Related Instruction 
^K^mmrmmm»iimaim^^>» • • • ! i i i w i i ^ ii ••fiiiMiwi 

The value of scientific principles and mathematical applications for the 

tradesman is unquestioned. Indeed the caliber of his work in these areas is 

determined by the quality of his foundation in these principles and his ability 

to apply and adapt them. However, trade trainees, characteristically, react to 

mathematics and science with disinterest when these subjects are presented on 

the academic level with the. usual academic approach. But these subject areas 

become much more acceptable when they are applied to the j-̂l» 1^ which the trainee 

expects to develop skill and earn a living. 

In the Type B Shop, no outside instruction related to the trade is given. 
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The shop teacher is expected to meet the need. Upon him rests the responsibility 

of supplying any and all necessary teaching of trade mathematics, trade science, 

trade drafting, etc. This information is also correlated with trade practice 

and given as needed by the student. 

Group instruction and group shop activity are encouraged when space and 

equipment are available, for it is generally conceded that instruction of the 

typical class as a group is an advantage for the progress of the class. Exten­

sive preparation prior to group instruction and keen observation of Individual 

j^Uw behavior are necessary to meet the variety of need and speeds in a heterogeneous 

class. The volume of trade tools, equipment, and materials, as well as adequate 

space and shop facilities required for the instruction of large groups, makes 

the costs prohibitive in many Instances; and a scheduled rotational process must 

be employedo A suggested plan is found in the Appendix. 

W§i^ Instructional Content 

The source of the instructional content of a given trade program can come 

only from the trade itself; that is, from the knowledges and the skills of the 

master. Usually a trade analysis is used to identify this content-. Follox'/ing 

the analysis, tl̂ ere is much need for proper organization and preparation prior 

to presentation of the material. An extension of this characteristic of the 

program is the establishment and maintenance of an up-to-date reference library 

in the classroom-shop. Materials housed here are found in many forms, such as 

textbooks, technical manuals, trade periodicals, manufacturers* catalogs, safety 

bulletins, etc. All of them should be shelved in a systematic arrangement with 

a careful record kept for ready reference. 

Safety Instruction 

The place and value of safety instruction cannot be overemphasized. The 

instructor is morally and legally responsible for introducing safety instruction 
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prior to performance, for using safe techniques in demonstrations, and for tact­

fully, but firmly, pointing out each violation. 

Summary 

In summary, trade training can be characterized as instruction in trade 

practices given by an occupationally competent teacher. Related information is 

carefully correlated with shop activities and is given by the trade teacher as 

it is needed by the trainee. Students who have made a vocational commitment, 

and who are able to profit by the instruction are engaged in productive learning 

experiences. Successful completion of such a program prepares a student for 

employment at an advanced-learner level. 

xiv 
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COURSE OBJECTIVES 

PURPOSE OF THE TRAINING 

To develop entry-level knowledges and skills as a combination welder» 

CONTENT OF THE COURSE 

Systematic and purposeful presentation of the following information: 

1. Detailed and thorough coverage of the follovjing welding processes: 

manual metal arc, oxyacetylene manual inert gas, tungsten inert gas, 

and short arc or raicrowire 

2. Broad coverage of brazing, soldering, cast iron welding and brazing, 

and burning 

3. An introduction to these additional welding processes: atCTiic hydrogen, 

explosive, friction, laser, plasma, resistance, stud, thermit, ultrasonic, 

and underwater; and to natural gas burning 

4. A strong emphasis on safety practices, processes, and work hazards 

5. An explanation of joint design and preparation 

6. An examination of filler rods, their uses, and their AT-JS numbers 

7. The reading of blueprints for the metal trades with emphasis on welding 

symbols and stnactural shapes 

8. The fundamentals of measurement and layout of plate and pipe 

9. The use, adjustment, and care of the equipment, tools, and supplies for 

the welding processes contained in a. and b. above 

10. An explanation of basic metallurgy 

11. The definitions and spellings of trade terms 

12. A description of the weldablllty of metals 

13. The purpose and use of soldering, welding, and brazing fluxes 

14. A discussion of shielding gase^ 

15. An examination of destructive and nondestructive testing methods 

SKILLS TO BE DETSLOPED 

1. Immediately marketable skills in the welding of both plate and pipe \d.th 

the manual matal arc aad Che oxyacetylene processes 

2. Basic mapifulative skills in brazing, burning, layout, manual inert gas, 

short arc or microxfire, tungsten inert gas, and soldering 
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NATURE OF THE TRAINING: 

1. Duration is three hours per day, five days per week, thirty-six weeks 

per year for two years; or, six hours per day, five days per week, 

thirty-six weeks per year for one year — total of 1080 clock hours of 

training. 

2. Related instruction by lecture, demonstration, use of audio-visuals, 

etc. immediately precedes application by the trainee (a high degree of 

correlation betx̂ een presentation and application) with the major emphasis 

in time on development of manipulative skills. 

3. No instruction directly related to the trade is offered outside the shop. 

ASSDIIPTIONS: 

That those enrolling in training have had no previous training in 3lding 

principles or practices; that they have a general science background of a non­

technical nature; and that they are in need of additional instruction in the 

fundamentals of arithmetic. 
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COURSE DESCRIPTION 

Vocational Welding (Combination) is designed to develop marketable skills 
in the learner in the oxyacetylene and the manual metal arc methods of welding. 
In addition, basic manipulative skills are developed in brazing, burning, lay­
out, manual inert gas, short arc or microwire, tungsten inert gas, and soldering. 
The information related to tht intelligent application of these processes is 
presented by the trade instructor on a one-to-five ratio x̂ ith skill-building 
job assignments. Major topics covered are basic metallurgy, the weldability 
of various metals, shielding coatings and gases, filler rods, safe working 
practices, blueprint reading, layout techniques, and the use of brazing fluxes. 

INSTRUCTIONAL BLOCKS 

I. Layout 

II. Osqracetylene 

III. Burning (oxyacetylene Cutting) 

IV. Brazing and Soldering 

V. Manual Netal Arc 

VI. Heliarc (Tig) 

VII. Manual Inert Gas 

VIII. Short Arc 

Total Contact Hours 

Contact 
Hours 

20 

180 

45 

90 

500 

120 

30 

70 

1080 

!| 

m 

i 
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I. LAYOUT 

A. Lay out straight lines 

Job 

Lay out a straight line which is 
parallel to a straight edge of a 
piece of metal 

References Equipment, Tools, Supplies 

I 

1 straight edge 
1 Prick punch 
1 Scratch av/l 
1 Hammer, ball peen; #1 
1 Piece of soapstone 
1 Steel rule 
1 Piece of 1/4" mild steel plate 

large enough for a simple layout 
1 Wire brush 

Trade Principles 

1, Basic layout tools and their 
uses 

a. Straight edge 
b. Steel rule 
c. Scratch awl 
d. Scriber 
e. Soapstone 
f. Prick punch 
g. Center punch 
h. Hammer 

2, Degree of accuracy required for 
welding layouts 

3, Measuring with a rule 
4, Measuring distance on a perpen­

dicular line 

» ^ 

Safety 

Keep sharp points on the scratch awl 
and the prick punch; sharp tools are 
safe tools! 

Trade Practices 

1. Clean surface to be laid out, 
using a wire brush and/or the 
oxyacetylene welding torch 

2. Examine the shape to be laid out 
and the stock with which you are 
working; detennine the best layout 
position to make best use of the 
material 

3. Select one edge as the starting 
point 

4. Use a ruler to measure several 
points which are equal in distance 
from the edge 

5. Use a prick punch and hammer, or 
soapstone to mark the points laid 
out 

6. Lay a straight edge along these 
points and mark with a scratch 
awl or soapstone 

'--^n 
-̂S'X'_-- — 

<vm 



r> ^ 

B. Lay out angles 

Job 
1-

I 
I 
r 
i 

Lay out seve-al acute, obtuse, and 
right angles using both a plain 
protractor and the protractor head 
of a combination set 

References 

Trade Principles 

1. Parts of an angle 

a. Initial sides 
b. Origin 
c. Terminal side 
d. Vertex 

2. Types of angles 

a. Acute 
b. Right 
c. Obtuse 
d. Straight 

3. Angular measure 

a. Degrees 
b. Minutes 
c. Seconds 

4. Measuring tool: the protractor 
5. Tools for layout of angles 

a. Protractor 
b. Trammel points and bar 
c. Compass 

Equipment, Tools, Supplies 

1 
1 
1 
1 
1 
1 
1 

•J 

4. 

Straight edge 
Prick punch 
Scratch awl 
Hammer, ball peen; #1 
Piece of soapstone 
Protractor, plain 
Combination set with protractor 
head and a blade 
Wire brush 

i Piece of unlined paper, ai X 11" 
2 

Safety 

Avoid "horseplay" with all tools, 
particularly xd-th sharp ones such 
as scratch awls, dividers, and the 
l-»,ke 

Trade Procedure 

(Layout with a plain protractor) 

1. Use a piece of unlined paper 
2. Determine which position makes 

for the best layout 
3. Use a straight edge and a mci'' 

to draw a base line 
4. Select a point on ':his line as 

the origin and mark it 
5. Properly position a protractor on 

the line and at the origin, use a 
pencil to mark a 30° angle 

6. Place the straight edge along the 
two marks; draw a line which is 
the terminal side 

7. Repeat the above for angles of 90°, 
135°, and 200° 

(Layout with a combination set) 

8. Select a piece of 1/4" stock which 
must have one straight edge; this 
edge will act as the oase line 

* 

I 

1 

J 
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d. Combination set with a 
dividing head 

C. Lay out circles and arcs 

Job 

Lay out circles and arcs using 
both dividers and trammel points 

9. 
10 < 

11, 

12. 

Clean the surface to be laid out 
Mount the blade in the protractor 
head of a combination set and ad­
just it for an angle of 45** 
Position the protractor head on the 
edge of the stock with the blade 
passing through a point chosen as 
the origin; use a scratch awl or 
soapstone to mark the terminal side 
Repeat the above for angles of 60**, 
90°. 120°, and 165° 

References 

It 

If I; f 

IH 

Equipment, Tools, and Supplies 

1 Pair of dividers 
1 Compass 
1 Scratch awl 
1 Straight edge 
1 Hammer, ball peen; #1 
1 Pair of trammel points and a bar 
1 Piece of soapstone 
1 Piece of 1/2" mild steel plate 

Safety 

U 

fS^ 

Trade Principles 

1. Circle: a curved line having all 
points of equal distance from the 
center 

t '->•; 

Trade Procedure 

1. Select a piece of stock 
2. Clean it with a wire brush and an 

oxyacetylene welder's torch if 
necessary 

3. Lay out hole a given distance from 
t:he fcdge of the piece of stock 

4. Use a center punch and a hammer 
to center-punch the location 

5. Use dividers or trammel.points and 
bar to scribe an arc or circle 

6. Use a prick punch to clearly ident­
ity the circumference; mark every 
two irxhes 
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D. Basic Exercises 

#T Job 

^»--ia 

Transfer angles from one layout to sno'cher 

References 

Trade Principles 

Equipiftent, Tools , Suppl ies 

Safetj?: 

Trade^^roc^^dure 

1. Select: a second piece of stock 
which has one straif̂ ht edge 

2. Clean by brushing and biirning if 
necessary 

3. Prepare to transfer the 45® angle 
from the previous layout; mark a 
point on the edge of the clean 
stock, using a scratch awl; rerftaa-
ber to plan the spacing since sev­
eral angles will be laid out along 
this edge 

4. Use dividers or trammel points; 
place one point on the origin of 
the previously laid out 45' angle 
and scribe an arc along the base 
line at about 4-6" distance 

5. Repeat this same procedure on the 
new piece of stock which has only 
the origin marked 

6o Use the dividers or trammel points; 
place one point on the origin of 
the previously laid out 45° angle 
and scribe an arc along the tenni-
nal side at a convenient distance 

7« Repeat this saiae procedure on the 
new piece of stock: be careful not 
to change the setting on the divi­
ders while doing this 

8. Use the dividers to measure hy 
setting one point on the places 
where the arcs cross the bass line 
and the terminal side on the 45® 
angle 

9. Without changing the setting, trans­
fer this measurement to the new 
workpiece by placing one point on 
the intersection of the previously 
made arc, and the making of a. 
scratch with the other point on thft 
arc above the base line 

10. Use a straight edge to draw a line 
from the origin to the intersection 
of these arcs 
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i l « Or/ACETY^SNE WELDING 

A. Equipment setup 

Job 

Set 'ap acetylene weldj^g e?^oip-
nent asd chesk for leaks 

Ecujjjffientj, Tools, Siipplies 

1 Complete oxyacefcylerie welding 
ou t f i t (see Page 43) 

1 Sat of oxyacetj'lene welder 's tools 
(see ?*sge 43) 

1 Welding torch 

B 

Retereaces Safety 

fl 

(X) Chapter 1 
(2) ^p 212-215 
(4) Unit 8, p 23 
(7) Tip 17-22 
(9) pp l«-8 
(10) pp 75-83 
(11) pp 497-498 
(12) Unit I, Job 1 

1. Secure bottles in an upright 
position 

2. Do not use lubricants on the 
connections of the bottle, gage 
or line 

Trade Principles Trade Procedure 

•>W?-

i-?^3^3 

i'r5;::ii 

1. A brief history of oxyacety-
iene welding 

2. Basic equipment 

a. Gas supply: oi^gen and 
acetylene 

b. Gas regulators 
c» Hose 
d. Torch 

3» Typical gas supplies 

a. Acetylene 

(1) Generator 

(2) Cyliader 

fo, Ox^gent cylinder 

(1) Pressurized gas 
(2) Pressurized liquid 

4* Regulators; purpose and 
construction 
a^ Single-stage 
b. Two-stage 

5. Hose 

a. Types of connections 
b. Types of hose 

1. "Crack" the cylinder valves slight­
ly to ranove foreign matter; close 
valves 

2. Attach regulators to bottles, using 
the proper wrench 

3. Attach hose to regulators 
4. Back off regulator-adjusting screws 
5. Turn regulator-adjusting valve 
6. Select the proper tip for the job 

and attach it to the torch; tighten 
with proper wrench 

7. Insert o^^gen hose on torch tip or 
head to clear torch; close oxygen 

8. Attach hose to torch9 using the 
proper wrench 

9. Adjust the acetylene pressure to 
5 psi; adjust the oKvgea pressure 
to 10 psi 

10. Check for leaks, using soapsuds 

m:^. 
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6. Gas manifolds 

ac Purpose 
t>. Typical arran?>einents 
c. Construction techniques 
d. Fire regulations 

7« Torch and tip construction 
S. Procedure for hooking up 

equipment 

B. Lighting and adjusting the torch 

Job 

Light an oxyacetylene torch and 
adjust it through the carhurig-
ing, neutrals and oxidizing 
flame 

References 

(1) Chapter Ij pp lC-2Cv 
(2) pp 215-220 
(4) Unit 7, pp 20-22; Unit 8. 

pp 23-25 
(7) pp 22-25 
(9) pp 1-9 
(10) pp 85, 86 
(11) p 497 

Tools» Equipmento Supplies 

1 
1 

Complete oxyacetylene welding 
outfit 
Set of oxyacetylene welder's tools 
Welding tip, NCG #63 or equal 

Bo not use matches or open flame to 
ignite thB acetylene; use a spark 
lighter only 

T, rade Principles Trade Procedure 

m 

m 

Mm 
IP 

Oxyacetylene welding tools 
and clothes 

a. Cap 
b. Safety goggles (#5 lens) 
c» Leather gloves 
d. Spark lighter 
e. Shirt with long sleeves 

or "sldar's "leathers" 
f» Apron 
g. Heavy t-lasers with no 

cuffs 
a. High-top shoes (p'rafsrably 

'•?ith safet;? toes) 
i. Tip cleaners 
j. Cylinder or utU-ity :vrench 

lo Set up the oxyacetylene equipment 
2. Attach a welding torch and tip 
3o ̂ feke initial regulator settings 

for oxygen and acetylene 
4« "Crack" oxygen valve and add as 

necessary 

a. For carburizing flame 
b. For neutral flame 
c. For oxidizing flame 

I 

ij 

The oxyacetylene flame 

a« Parts 
b. Temperafcoie 
c. Colors 

^ 3 

'^M^--
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d. Percentages of each gas 
used 

e. Chemical composition 

3. Uses of each flame 

a. Carburizing 
b. Neutral 
c. OKidizing 

C. Fusion Bead 

Job Equipment, Tools, Supplies 

"̂ ^̂ _ 

Run a fusion bead on a piece 
of i6-gage sheet 

1 Complete oxyacetylene welding out­
fit 

1 Set of oxyacetylene welder's tools 
1 Piece of mild steel sheet, 16-gage 

X 4" X 6" 

m 

-^m 

References 

(1) Chapter 1, pp 21-23 
(2) pp 221-222 
(4) pp 24-28 
(7) pp 26-29 
C9) pp 15-18 
(10) pp 170-172 
(11) p 310 
(12) Unit II, Job 1 

Trade Principles 

Safety 

Bo not use acetylene at pressures 
15 psi 

Trade Procedure 

;m 

-BM 

M 

1. Method of selecting tip to 
match the job 

2. Swirling technique of moving 
torch 

3. Shape and sise of the fusion 
puddle 

4. Sate of travel 
5. Characteristics of a good 

fusion weld 

a. Fusion 
b. Penetration 
c. Bead size 

1. Set up equipment 
2. Set acetylene at 5 psi and oxygen 

at 10 psi 
3. Use a #4 tip on the torch 
4. Hold the torch in the right hand 

like a pencil if sitting down, or 
like a fishing pole if standing 
up; practice shifting the torch 
until the balance point is found 

5. Hold the torch at an angle of 
about 45' off vertical and with 
the cone about 1/8" away from the 
metal 

6o When a puddle forms, move the torch 
slightly in the direction it is 
pointed; continue until the work-
piece has been crossed 

7. Exaiaine the weld 

^ 

rv'-vfe 
11 
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D. Flange weld 

*v 

Job 

Make a fusion weld on a flange 
joint 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
1 Pair tongs 
2 Pieces of mild steel sheet, 16-gage 

X 4" X 6" 

• 

« : 

References 

(1) Chapter 1, p 22 
(2) p 227 
(9) pp 19-22 
(11) p 300 

Trade Principles 

Safety 

1. Pun ose: to develop puddling 
techrtique without using fille 
rod 

Trade Procedure 

1. Take two pieces of sheet and bend 
a 1/8" flange along the long side 
of each 

2. Set up and adjust the welding 
equipment 

3. Place the two pieces on the ŵ ork-
table with the flanges aligned 

4. Tack at each end and at 1^/2" 
intervals in between 

5. Start the puddle at the right 
end and x̂ eld out to the left 

6. Make s, \"isual examination and a 
bend test on the completed weld 

7. T>etermiT>e reasons for weld failures 
and metftod of improving technique 

3- Repeat the scerclse until good 
^ ̂usiration and good bead are made 

iseao •. X'" 'ct fille': "rod 

r̂  
p ^ 

Job 

: i» Run i bead wxiii a 1 16" r i a l e i 
rod oi 16-gage mi-a s t e e l 

-̂.-'-psiant, iQcls, Supplies 

-. Complexs oxyacetylene welding 
V •-J.i~ 

J. S£ê  ,ji oxyacetylene welder's tools 
1 Molding 11-^^^ NCG #63 or equal 
1 cieea of mild steel, 16-gage x 4 

X 6 
1 Filler rod, 1/16" AWS GB 45 

& 12 



References Safety 

(1) Chapter 1, pp 23-25 
(2) pp 111-lZk 
(4) pp 39-41 
(7) pp 31-36 
(9) pp 27-29 
(10) pp 172-275 
(12) Unit II, Job 2 

Trade Principles 

1. Method of selecting size and 
type of filler rod 

2. Use of the AWS comparison 
chart for iron and steel gas 
welding rod 

3. Technique of adding filler rod 

a«. Dipping motion 
b. Keeping in flame at all 

times 

4. Weld preparation 

a. Cleaning 
be Spacing 
c. Beveling 

Wear goggles and other safety cloth­
ing and equipment 

Trade Procedures 

1. Set up the equipment 
2. Adjust acetylene to 5 psi; ojq̂ gen 

to 10 psi 
3e Place the workpiece on the table 
4e Attach an oxweld 29 (or equivalent) 

tip to the torch 
5. Light the torch and adjust to a 

neutral flame 
6« Start the puddle at the right edge 
7. As the puddle forms, add filler rod 
8. Maintain a rate of travel which 

gives good penetration and evenly 
spaced ripples 

9. Examine the finished bead 

m 

;0 

F. Tack weld 

Job 

Tack-weld two pieces of 16-gage 
mild steel having a 1/16" gap 

References 

(1) Chapter 1, p 26 
(2) p 225 
(4) pp 42-44 

Trade Principles 

1» Reason for tackiiig plates 
together 

2» Reason for leairing 1/16" gap 
betwaan plates 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of osg^acetylene welder's tools 
1 Welding tip; NCG #63 or equal 
2 Pieces of mild steel, 4" x 6" x 16-

gage 
Filler rods, 1/16 AWS GB 45 

Safety 

Renove all combustible materials from 
the welding area 

Trade Procedures 

3 Set yp squipment including tanks, 
lines, torch 

2, Select two pieces of 16-gage, 4" x 
6"; and clean the edges to be 
tacked 

13 



a. Pertatts peiset ra t ion 
b . Allows for expaasioa 

3 c Procedure fo r cleaiiirig areas-
to be welded 

Q. Butt «eid 

3» Place two pieces side by side; the 
long sides should have a 1/16" gap 
between them 

4. Make 1/4" tack welds at each end, 
then at 1~." intervals in between 

1 

i ^ 

Job 

'£.utt-i?e^:i "40 p ieces of 16-gage 
mild stesls. 

(4 ; pp 4 2 - K 
(7> pp *9-.50 
(9) pp 2S-^4 

(10) pp 175-X/9 
(11) p 135, 382 
(12) Unit I I , Job ^ 

Trade P r i n c i p l e s 

i» Appearance of a good weld 

a . 2eads ^^^en i n width 
c F ine , r e g u l a r l y spaced 

^ ̂ T3ples 
Ct ^Tx^lt convex abo^rs j o i n t 
d» G: l i Tjfci_otrat?on 

2. Reason- for VOQT weiu 

^ 1 ^ -i.-fflso r̂ -n ? i ze 
-,-v.lax spe-id slou? loxDt 

o. -

t i'i 
C' ifct ^~.- ?•- , : ix l s r ro<f ^.-.r^fd^d 
dc X'T-rch i-mprop^rly aGjusts... 
e.c Torch iiD^rot -̂ .;j.'y iiar.a 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
2 Pieces of mild steel; 4" x 6" x 16-

gage 
Filler rods, 1/16 ms GB 45 

Safety 

Trade Procedures 

1. Set up and adjust equipment 
2. Clean pieces to be welded back 

1/2" from the edge 
3. Clamp one piece of 16-gage, 4" x 6" 

mild steel sheet in place; position 
second sheet with long side at a 
distance of 1/16" 

4* Light torch and adjust it to a 
neutral flame 

5. Hake 1/4" tack welds at either end 
and at li." Intervals in bet̂ êen 

2 
6. Begin weld at right end of joint; 

carefully observe puddle, add filler 
as necessary, and move at best speed 

7. I'Jhen weld is complete, pick up 
joined sheets x̂ ith tongs and cool 
by immersing in water 

8. Make a visual examination of the 
weld 

9- Test quality of weld by bending 

14 



1 H. Outside corner 

Job 

Make an outside comer weld 

Equipment, Tools> Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
2 Pieces of mild steel sheet, 16-gage 

X 4" X 6" 

References 

(1) Qiapter 1, p 29 
(2) pp 227-228 
(4) pp 45-48 
(9) pp 23-26 
(10) pp 181-182 
(11) p 193 
(12) Unit II, Job 3 

Trade Principles 

Safety 

Trade Procedure 

1. Set up and adjust the equipment 
2. Select sheet stock and clean the 

edges to be welded 
3. Place the sheet stock over a fire­

brick and in an inverted ? position 
4. Select the proper gas welding rod 
5. Light the torch and adjust it to 

a neutral flame 
6. Tack the pieces together 
7. Begin at the right and weld to the 

lefts maintain a good puddle and 
add rod as nec3ssary 

8. Test the completed weld by flatten­
ing the pieces 

9. Visually examine the quality of 
the weld 

lo Lap weld 

Job 

lH&kce. s> l a p W8l< 

Equipmenc, Tor»ls-, Supplies 

1 ComBlets osyacatylene weT*?lng 
ou t f i t 

1 Set 3f oirfaiac^laae welde"' s iools 
Z ?i2ces rf mil:! st^^'^ shihj.^ 16-gEge 

is. -. - 1,' 

iHS ^ 



*-J References 

(1) Chapter 1, pp 27-28 
(2) p 228 
(4) p 49-52 
(7) pp 41-44 
(10) pp 182-183 

Safety 

I 
R 

Trade Principles 

1. Comi-are the relative strength 
of various joints 

2. Describe the grain structure 
and stress lines in a lap 
joint 

3. Explain the technique of mak­
ing a fillet weld for a lap 
joint 

4» Show the method of making a 
destructive test for a lap 
weld 

5, Review the reasons for weld 
failure and the technique of 
correcting welder's errors 

Trade Procedure 

1. Set up and adjust equipment 
2. Select stock, clean edges, and lap 

one piece 2" over the other 
3. Select a welding rod 
4. Light and adjust the torch 
5. Tack the plates at the outside edge 

on both ends 
6. Begin the weld at the right end and 

travel to the left 
7. Concentrate the heat on the lower 

plate 
8. Add filler rod at the top of the 

puddle? add enough filler rod to 
make the bead a little thicker 
than the top plate 

9. Make a visual examination of the 
weld 

10. Make a destructive test of the 
joint 

a 

J, Tee joint 

Job 

Make a tee joint 

Equipment» Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
2 Pieces of mild steel sheet, 16-gage 

X 4" X 6" 
Filler rod, 1/16 AWS GB 45 

JN 

1 ^ . ? 

References 

(1) Chapter 1, pp 29-30 
(2) pp 228-229 
(4) pp 53-57 
(7) pp 45-48 
(9) pp 35-38 
(11) p 728 

Safety 

i 

I 
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Trade Principles Trade Procedure 

»o 

* ^^^i^~ 

Technique of making a tee weld 

1. Concentrate over half the 1. 
heat on the base 2. 

2. Preheat base plate to 
white-hot state 3. 

3. Undercutting of upright 
piece indicates too much 
heat 4, 

4. Add filler rod at the top 
of the puddle 

5. Use crisscross motion of 5, 
torch rather than circular 6, 

6. Hold tip at about 45* to 
the base and upright 7, 

7. Point tip about 30° off 
vertical from the base 

8. Base piece should not rest 8. 
on metal table top 

Set up and adjust the equipment 
Select the stockj welding tip, and 
rod 
Position the tx^o pieces to form a 
tee; use firebrick to support the 
pieces and to form a trough 
Light the torch and adjust a neu­
tral flame; then add a ̂ .̂ttle extra 
oxygen 
Tack the pieces at either end 
Begin welding at right end and weld 
out to the left 
Cool the finished weld and make a 
visual examination (naturally and 
artificially) 
Make a bend test 

K. Tack and weld plate 

Job 

Tack and weld a closed, square 
butt joint 

References 

(4) pp 62-64 
(9) pp 29-34 

Trade Principles 

A good job of tacking avoids 
much warping 

17 

Equipment, Tools, Supplies 

1 . Complete o^ace ty lene welding 
outfit 

1 Set of ojqracetylene welder's tools 
1 Welding tip, NCG #54 or equal 
2 Pieces of mild steel plate, 3/16" 

X 4" X 6" 
1 Filler rod, 3/32 AÎ S GB 45 

Safety 

Trade Procedure 

1, Set up and adjust the equipment 
2. Select two pieces of mild steel 

and prepare one long side on each 
piece 

3» Place the pieces with the prepared 
edges in contact over the entire 
length 

4. Select a gas welding rod 
4. Select a welding tip and attach it 

to the torch 
6. Light the torch and adjust it to a 

neutral flame 

^ 
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L. Single-bevel butt joint 

7. Make deep, strong tack welds 1/4" 
long at each end and at 1^" inter­
vals along ••'̂e joint 

8. Start the weld at the right and 
weld out to the left; give special 
attention to forming a good puddle 
to get penetration 

9. Cool the completed joint 
10. Make a visual examination; give 

special attention to penetration 
11. Make a guided bend test 

Job 

Make a single-bevel butt joint 
on mild steel plate 

Equipment, Tools, Supplies 

1 Complete oâ yacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #48 or equal 
3 Filler rods, 1/8 AWS GB 45 
2 Pieces of mild steel plate, 3/8" 

X 4" X 6" 

References 

(4) pp. 58-61 
(10) pp 515-516 

Safety 

Trade Principles 

1. Types of bevels and vees 

a. Square-nose 
b. Feather-edge 

2. Coxmnon angles for bevels and 
vees 

a. 45** 
b. 37** 
c. 30** 

3. Method of selecting the 
proper tip and gas pressure 
for a given weld 

4. Use of "Equivalent" chart in 
selecting tips of equal 
capacity 

Trade Procedure 

1. Select two pie-es of mild steel 
plate, one of which has been bev­
eled; or, bevel one piece at 45° 
along the long edge 
Place the plates on a firebrick 
table top with the beveled edge 
forming one half the joint; there 
should be a gap of 1/8" between 
the two pieces 
Set up and adjust the oxyacetylene 
welding equipment 
Select a ^2 welding tip and attach 
it to the torch 
Light the torch and adjust H neu­
tral flame 
Make a 1/4" tack weld at either end 
and at 1^" intervals 

1 
Hold the torch with the tip more 
nearly horizontal to get mc e pre­
heating 
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8. Begin the weld at the right end by 
forming a puddle in the tack; add 
rod until the bevel is filled and 
has a slight convex shape 

9. Move the puddle to the tack in the 
bevel; repeat the above process of 
adding rod while maintaining a 
puddle 

10, l"Jhen the puddle is again built to 
a convex shape above the joint, 
move the puddle back to the tack 
in the root 

11. Continue this technique until the 
entire joint has been made with a 
good quality weld 

M. Single-vee butt joint 

Job 

Make a single-vee butt joint on 
mild steel plate 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG //48 or equal 
3 Filler, rods, 1/8 AUS GB 45 
2 Pieces of mild steel plate, 1/4" x 

4" X 6" 

References 

(2) pp 234-236 
(7) pp 71-73 
(10) pp 188-195 
a2) Unit II, Job 9 

Safety 

Trade Principles Trade Procedure 

6. 
7. 

Select two pieces of stock each of 
which has a 30® bevel on one long 
edge, or cut a bevel if this has 
not been done 
Place these pieces with the beveled 
edges facing each other at about 
1/16-irch distance 
Set up and adjust the oxyacetylene 
welding equipment 
Select a welding tip and attach it 
to the torch 
Light the torch and adjust it to a 
neutral flame 
Tack-weld the plates together 
Preheat the right end of the joint 
until it is almost dull red 
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N. Strapped, vee-butt joint 

Job 

Make a strapped, vee-butt joint 
on a mild steel plate 

References 

(11) p 696 

Trade Principles 

1. Method of determining the 
proper root gap 

2. Technique of getting penetra­
tion and fusion with backing 
strap 

8. l^lle forming a puddle at the 
right end, preheat the rod in the 
edge of the flame 

9. Add rod and increase the size of 
the puddle 

10. lihen the puddle has filled the vee, 
move the flame to the left and into 
the vee 

11. Begin another puddle and repeat the 
above steps 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #48 or equal 
2 Pieces of mild steel plate, 1/4" x 

4" X 6" 
1 Piece of mild steel plate, 1/8" x 

2" X 6" 
1 Pound of filler rod, 1/8 AWS GB 45 

Safety 

Trade Procedure 

1. Select stock with bevel, or make a 
square-nose bevel along one long 
side of the two pieces of plate 

2. Position beveled edges 1/8" apart, 
centered over the backing strap 

3. Set up and adjust the oxyacetylene 
welding equipment 

4. Attach a #5 Airco tip to the torch 
5. Light the torch and adjust a neutral 

flame 
6. Tack the ends of the plates and at 

ll" 
intervals along the joint; use 

a high torch angle to get penetra­
tion and a full puddle to join 
both beveled edges 

7. Begin the weld at the right end by 
building a puddle in the root and 
adding rod as necessary? continue 
to build the puddle until a convex 
bead is abô 'e the joint 
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8. Move the puddle to the root and 
begin to build it again 

9. Repeat this technique until the 
entire length is welded 

10. Cool the weld and inspect it 

0. Butt joint in the horizontal position 

Job 

Make a single-bevel butt joint 
in the horizontal position 

Equipment, Tools, Supplies 

References 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG //63 or equal 
1 Pair of tongs 
2 Pieces of mild steel sheet, 16~gage 

X 4" X 6" 
2 Filler rods, 1/16" AWS GB 45 

Safety 

(1) Chapter 1, p 32 
(2) p 232 
(7) pp 39-41 
(10) pp 208-209 
(11) p 353 

Trade Principles 

1. Definition and description of 
a horizontal weld 

2. Technique of mounting work 

a. Clamp 
b. Tack weld 

3. Technique of horizontal 
welding 

a. Point torch slightly up-
x̂ rard; heat entire puddle 

bo Avoid overheating upper 
piece 

c. Add rod at top of puddle 

Position the work at about eye level; 
do not get any part of the body or 
equipment directly under the weld 

Trade Procedure 

1. Select workpieces and prepare edges 
to be welded 

2. Set up and adjust equipment 
3. Place the workpieces in a flat 

position, 1/16" gap, and tack them 
together 

4. Mount the workpieces at about eye 
level; either joint should be in a 
horizontal position by clamping or 
tacking 

5. Begin weld at right end and v/eld 
out to the left 

6. Remove the piece and cool it 
7. Make a visual examination and a 

test bend on the complete weld 
8. Repeat the job until good penetra­

tion and a good bead are made 

P. Lap joint in the horizontal position 

Job 

Make a lap joint in the horizon­
tal position 

21 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 
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References 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
1 Pair tongs 
2 Pieces of mild steel sheet, 16-gage 

X 4" X 6" 
2 Filler rods, 1/16" ms GB 45 

Safety 

Trade Principles Trade Procedure 

1. Select two pieces of mild steel 
sheet 

2. Set up and adjust equipment 
3. Clamp pieces at about eye level 

height with the joint in a hori­
zontal position; lap one piece 
over the other about 1" 

4. Light and adjust the torch; tack 
the joint at the ends and the 
middle 

5. Begin the weld at the right end 
and weld out to the left 

6. Remove the joint and cool it 
7o Make a visual examination and a 

bend test 

Q. Inside corner weld in the vertical position 

Job 

Make an inside corner weld on 
two pieces of 16-gage mild steel 

References 

(1) Chapter 1, p 29-31 

Trade Principles 

1. Additional oxygen necessary 
to replace natural oxygen 
which is excluded 

2. Filler rod added to top of 
puddle 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
2 Pieces of mild steel, 16-gage x 4" 

X 6" 
2 Filler rods, 1/16 AWS GB 45 

Safety 

Trade Procedures 

1. Set up equipment and make necessary 
adjustments 

2. Select two pieces of mild steel, 
1/16 X 4" X 6" and clean for 
x̂ eldlng 
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3. Position pieces in an L-shape over 

a fire brick 
4. Light the torch and adjust to a 

neutral flame 
5. Tack weld ends 
6. Reposition pieces for making an 

inside corner weld in a vertical 
direction 

7. Add a little extra oxygen to the 
flame 

8. Tack weld inside at li," intervals 

9. Make inside fillet weld beginning 
at the bottom and moving to the top 

10. Add filler rod to the top of the 
puddle 

11. Cool the newly formed joint; inspect 
visually and by bending 

R. Square butt joint in the vertical position 

Job 

Make a square butt joint in the 
vertical position 

References 

(9) Part 2, Unit 14 

Trade Principles 

1. Angles of intersection for 
the torch and the filler rod 

2. Size of puddle for vertical 
welding 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #58 or equal 
2 Pieces of mild steel, 1/8" x 4" x 

6" 

4 Filler rods, 3/32 AWS GB 45 

Safety 

Check goggle lens for proper shade 

Trade Procedure 

1« Set up the equipment 
2. Select stock 
3. Tack pieces with a 1/16" gap 

between two long edges 
4. Clamp or tack in vertical position 
5. Begin weld at bottom and build 

the weld toward the top 
6. Use the torch and the rod to 

move the puddle to get proper 
penetration or to avoid blow-
through and sags 

7. Cut off the equipment and cool the 
joint 

8. Examine the weld and make a bend 
test 

23 



S. Single-vce butt weld in the vertical position 

Job 

Make a single-vee butt weld in 
the vertical position 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, .NCG /M8 or equal 
1 Piece of mild steel stock, 1/4" x 

4" X 6" 
1 Lb. of filler rod, 1/8 AWS GB 45 

References Safety 

i l l 

i l l 

\^i 

ii 

Trade Principles 

Wear protective clothing such as a 
leather jacket or leather sleeves 
hen making out-of-position welds 

Trade Procedure 

1. Set up equipment 
2. Select two pieces of stock and 

bevel the edge at a 45° angle 
3. Light the torch and adjust a 

neutral flame 
4e Tack the two pieces together with 

a 1/16" gap 
5. Clamp in a vertical position 
6. Begin welding at the bottom by 

starting a small puddle; hold the 
torch at a 5** - 30** angle and move 
the tip in a tight circle • 

7. Move the puddle into-the bottom of 
the vee to get pen^ ration 

8. Move the puddle back onto the old 
weld to chill it and to avoid a 
blowthrough 

9. Use the force of the flame and the 
tip of the filler rod to control 
the position and the shape of the 
puddle 

10. Complete the weld by moving from 
the bottom to the top 

11. Shut off the equipment and coor. 
the workpiece 

12. Make a visual examination and a 
bend test 

13. Repeat the job until a satisfac­
tory weld has been made 
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T. Fillet, lap, and butt welds In the overhead position 

Job 

Make three acceptable joints of 
each of the following types of 
welds in the overhead position; 
fillet, lap, square butt 

References 

(1) Chapter 1, p 33 
(2) pp 232-233 
(10) p 204 
(11) p 487 
(12) Unit II; Job 10, Job 11 

Trade Principles 

1. Keeping puddle small and 
avoiding drops 

2. Maintaining a high torch 
angle; 60° plus 

3. Directing flame at the 
intersection of the two 
pieces 

4. Using extra care in develop­
ing a puddle before adding 
filler 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCr? ??55 or equal 
2 Pieces of mild steel plate 3/16" x 

4" X 6" (for each joint) 
1 Lb. of filler rod, 1/8 AWS GB 45 

Safety 

1, Wear leather sleeves or a leather 
jacket and a cap when welding 
overhead 

2. Keep cuffs and collars buttoned 

Trade Procedure 

1. Set up the equipment 
2o Select workpieces and make the 

setup 
3. Light the torch and adjust a neutral 

flame 
4. Tack-weld in the downhand position 

with a 1/16" gap 
5. Clamp or tack-weld the pieces in 

overhead position 
6. Begin the weld at the right by 

building a small puddle 
7. Concentrate the flame and building 

the puddle at the intersection of 
the pieces 

8. Weld out to the left 
9. Cut off the torch and cool the weld 

10. Make a visual examination and a 
bend test 

U. Pipe welding in the vertical position 

Job 

Butt-weld short sections of pipe 
of 1" diameter in the vertical 
position 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG ̂ 5̂5 or equal 
2 Pieces of pipe, 1" dia. x 6" long 
2 Pieces of pipe, 2" dia. x 6" long 
3 Filler rods, 3/32 AWS GB 45 
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References 

(1) Chapter 1, p 33 
(2) pp 232-233 

(10) p 204 
(11) p 487 
(12) Unit II; Job 10, Job 11 

Safety 

Trade Principles 

' i4E^ 

Trade Practice 

Ir Set up the equipment 
2, Select two pieces of 1" diameter 

pipe; align on a jig in vertical 
position; leave a 1/32" gap 

3. Light the torch and adjust a car-
burizing flame 

4o Tack-weld at four evenly spaced 
places; remove the jig 

5. Use the same welding technique as 
applied to horizontal welding of 
plate 

6. Cut off the torch and cool the weld 
7. Make visual examination and a 

destructive test 
8. Repeats using 2" pipe 

V. Pipe welding in the horizontal position 

Job 

Butt-weld short sections of pipe 
of 1" diameter; repeat, using 
2"-diameter pipe 

Equipment, Tools, Supplies 

1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 
2 Pieces of pipe, 1" dia. x 6" long 
2 Pieces of pipe, 2" dia. x 6" long 
3 Filler rods 3/32 AWS GB 45 

if 

References 

(1) Chapter 18, pp 44-48 
(2) pp 265-267 
(9) Part 2, p 29-32 

(10) pp 204-207, 211-233 
(11) pp 511-539 
(12) Unit 2, Job 17, 18, 19 

Safety 

Trade Principles 

1. Clocked positions as they 
refer to the points on a 
circle 

2. Rules governing the spacing 
of pipe joints 

Trade Procedure 

1. Set up equipment 
2. Select two pieces of 1" dia. pipe, 

align on a jig, leave about 1/32" 

gap 
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II 
Rules governing the angle of 
bevel on pipe j o i u t s 
Reason for using carburi^ing 
flame in welding pipe 
Proper torch angle and u^e 
of f i l l e r rod 

27 

8. 

Light the torch and adjust a car-
fa ur is ing flame 
Tack-weld at four evenly spaced 
places 
Begin the weld at the 2 o'clock 
position and weld up to 12 o'clock 
position; use a high torch angle 
and observe closely for good pene­
tration 
Rotate tlie pipe so that the weld 
end is moved from 12 o'clock to 
2 o'clock. Resume xirelding and con­
tinue to the 12o'clock posi*"-fon 
Rotate the pipe again and continue 
this procedure until the weld is 
complete 
Cut off the torch and cool the 
joint 
Make a visual examination and a 
destructive test of the joint 



A WORD OF EXPLANATION 

One of the major purposes of this publication is the identification of the 

content of the trade. To this end, an analysis is contained in Jae appendix 

which lists the welds and joints to be made. The greater portion of this publi­

cation is a detailed treatment of the principles and practices of the welding 

trade. An examination will reveal that the treatment of these principles and 

practices, called a course outline, carefully parallels the analysis. 

Due to time limitations, the course outline is only partially complete. 

The instructor is encouraged to carefully examine the completed portion and to 

develop his own course of study, using the analysis as a guide. 

At a later date^ the Laboratory wil? schedule workshops and lend technical 

assistance to instructors in developing additional instructional materials. All 

materials developed in the future will use this publication as a starting point. 
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RELATED INSTRUCTION 

11 — 

I. INTRODUCTION TO WELDING 

A. A brief description-of the most widely used processes 

1. Oxyacetylene welding 
2. Oxyacetylene burning 
3. Soldering and brazing 
4. Manual metal arc welding 
5. Tungsten inert gas welding 
6. Manual inert gas x̂ elding 
7. Micro-wire welding 

B. A brief description of other processes and special techniques 

1. Atomic hydrogen welding 
2. Carbon arc welding 
3. Cast iron welding 
4. Explosive welding 
5. Friction x̂ relding 
6. Laser welding 
7. Natural gas burning 
8. Plasma welding 
9. Resistance welding 
10. Stud welding 
11. Thermit welding 
12. Ultrasonic welding 
13. Underwater burning and welding 

C. Major classes of welding processes 

1. Arc welding 
2. Brazing 
3. Flow welding 
4o Forge welding 
5. Gas welding 
6. Induction welding 
7. Resistance v/elding 
8. Thermit welding 

II. OXYACETYLENE WELDING 

A. The process 

1. Definition: The heating of metals to be joined to their melting 
point? thus, a fusion process 

2. History 

a. Development of process for making acetylene cheaply — 1895 
b. Development of oxyacetylene torch — 1900 

c. Introduction of the torch to the United States — 1906 

3. Combustion gases, their temperatures, and their products 

a. Gases for combustion 
(1) Acetylene: C2H2 
(2) Oxygen: O2 
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b. Temperatures 

(1) Luminous cone: 5800° - 6300°F. 
(2) Envelope or outer cone: approximately 3800°F. 
(3) Outer tip of the flame? approximately 2300°F. 

c. Prod jts 

(1) First reaction: carbon monoxide plus hydrogen plus heat 

(2) Second reaction: carbon dioxide and water vapor 

4. The types of flames 

a. Carburizing 

(1) Ratio: 0.8 parts oxygen to 1.0 parts acetylene 
(2) Temperature: 5550** - 5700*'F.-f 
(3) Use: case harden 

b. Neutral 

(- Ratio: 1.0 part oxygen to 1.0 part acetylene 
(2) Temperature: 5850**F. approximately 
(3) Use: welding 

c. Oxidizing 

(1) Ratio: 1.5 oxygen or more to 1.0 part acetylene 
(2) Temperature: 6000° - 6300°F. 
(3) Use: weld in an oxygen-starved atmosphere 

B. Equipment 

1. Combustion gases: the oxygen supply 

a. Production 

(1) By liquidation and distillation 

(2) By electrolysis 

b. Cylinders of compressed oxygen 

(1) Construction 

(a) Wall material: high carbon steel 
(b) Wall thickness: 3/8" 
(c) Neck ring 
(d) Open center: no filler present 

(2) Content 

(a) Pressure: psig 
(b) Volume: cu. ft. 
(c) Calculation: Boyle's law 

(3) Sizes 

(a) Typical: 110, 220 
(b) Other: 55, 80, 125, 250, 300 

(4) Cylinder valves 

(a) Back-seating seal 
(b) Safety disc 
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(5) Safety cap 

(6) Demurrage charge 

c. Low-pressure, liquid oxygen cylinders 

(1) Construction 

(a) Double wall 

(b) Filler and bleed lines 

(2) Content and sizes 

d. Oxygen manifold system 

(1) Arrangement or construction 
(2) Lines 

(3) Regulator(s) 

2. Combustion gases: the acetylene supply 

a. Chemical composition: C H-
b. Sources 

(1) Generation by combining calcium carbide and water 
(2) Purchase in storage cylinders 

c. Acetylene cylinders: construction and content 
(1) Wall: composition and thickness 
(2) Cylinder valve 
(3) Fuse plug 
(4) Filler: pith and acetone 

d. Cylinder discharge rates 
e. Calculation of content: subtraction of tare weight from filled 

weight 
f. Sizes from suppliers 

(1) Typical: 130, 290, 300 
(2) Other: 75, 190, 360 

g. Acetylene generators 

(1) Types 

(a) Low-pressure 
(b) Medium-pressure 

(2) Adjustments and regulation 
(3) Maintenance 

(4) Safety precautions 

h. Acetylene manifold systems 

(1) Lines 

(a) Size 
(b) Metal composition 

»» (2) Regulators 
(3) Flash arrester 
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3. Pressure regulators 

a. Purposes 

(1) To reduce storage pressure to a working level 

(2) To maintain a constant working pressure 

b. Types by valving 

(1) No22le-type 

(2) Stera-type 

c. Types by the number of stages 

(1) Single-stage 

(2) Tv^70-stage 

do Types used in manifold systems 

(1) Master service 
(2) Line station 

e. Safety precautions 

4. Pressure gages 

a. Operation 
(1) Bourdon tube 

( 

(2) Linkage 
(3) Pointer and dial 

b. Scales 

(1) For oxygen 
(2) For acetylene 
(3) Other: Nitrogen, Argon, CO2? Hydrogen 

c. Types 

(1) High-pressure 

(2) LoxiT-pressure 

5. Hose: lines, connectiors, clamps 

a. Line diameters: 3/16", 1/4", 3.8", 1/2" 
b. Line composition: fabric and rubber 
c. Line connections: all female 

(1) Oxygen: right-hand thread 
(2) Acetylene: left-hand thread 

d. Line care and cleaning 

(1) Attaching connections 
(2) Work precautions 

(a) Avoid grease, a'̂ id, flame 
(b) Avoid abrasion, kinks, etc. 
(c) Check for leaks 

6. Welding torches (blow pipes) 

a. Types 
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(1) Injector type: use low pressure acetylene 
(2) Medium-pressure type 

b. Acetylene sources used 

(1) Injector type 

(a) Low-pressure generators 
(b) Medium-pressure generators 

(c) Cylinders 

(2) Medium-pressure type 

(a) Medium-pressure generators 

(b) Cylinders 

c. Construction and operation 

(1) Injector tj^e 

(a) Body and handle with valves 
(b) Welding head with injector 
(c) Tip with removable or integral nozzle 

(2) Medium-pressure type 
(a) Body and handle with valves 
(b) Head with mixing chamber 
(c) Tip with removable or integral nozzle 

d. Care and cleaning 

(1) Tip and/or nozzle replacement 
(2) Tip and/or nozzle cleaning: selection and use of tip drills 

III. BASIC METALLURGY 

Ao Basic definitions and explanations 

1. Metallurgy 

a. Extractive 
b. Physical 

2. Ore 
3. Element 
4. Metal 

a. Properties, structure, characteristics 
b. Base or parent 
c. Filler 

5. Alloys 

a. Composition 
b. Types 

B, Properties of metals 

1, Chemical 
2. Electrical 
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a. Conductors 

(1) Good 

(2) Poor 

b. Nonconductors 

3. Thermal 
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4. Mechanical 

a. Stress and strain 
b. Tensile strength 

(1) Yield point 
(2) Yield strength 
(3) Elastic limit 

c. Elasticity 
d. Ductility 
e. Brittleness 
fo Toughness 
g. Hardness 

(1) Brinell 
(2) Rockwell 

h. Corrosion resistance 

C, Basic physics 

1. The structure of matter 

a. Compounds 
b. Elements 
c. Atoms 

(1) Neutrons 
(2) Protons 
(3) Electrons 

2. The table of the elements 

a. Inert gases 
b. Metals 
c. Nonmetals 

3o The states of matter 

a« Gas 
b. Liquid 
c. Solid 

D. Structure of metals 

1. Grains: space-lattice t5iT5e 

a. Body-centered cubic 
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b. Hexagonal close-packed 
c. Face-centered cubic 

2. Allotropic change 
3. Temperature range 

a. Upper critical temperature 
b. Transformation temperature 
c. Lox̂ er critical temperature 

4o Iron-carbon structure 

a. Pearlite 
b. Austenite 

i ® • c. Cemetite 
d. Ferrite 
e. Eutectoid mixture 

E. Extracting and forming metals 

1. Mining 
2. Smelting 

a. Blast furnace 
1^^ . -- b, Bessemer process 

c. Open hearth 
do Electric furnace 
e. Other 

3. Casting 

a. Pure iron 
b. Iron-carbon and steel 
c. Nonferrous 

4. Other metal forming 

a. Cold rolling 
; " b. Extruding 
; c. Hot rolling 
r d. Forging 

\ " 5. Heat treating 

\ "' a. Annealing 
b. Quenching 

jKt : ' c. Carburizlng 
d. Spheroidizing 
e. Hardening 

* * f. Tempering 
• go Flame hardening 

h. Other 

Weldabillty 

1. Definitions and explanations of types 

a. Practical weldabillty 
b. Metallurgical weldabillty 
c. Technical weldabillty 

36 



u 
2. Factors to be considered in determining weldability 

a. Type of parent metal: its content 
b> Type of filler metal 
c. Influence of atmospheric gases 
d. Influence of shielding material 
e. Speed of x̂reld 
f. Physical size of the object 
g. Need for pre- or post-processing: heat treat, anneal» preheat etc. 

G. Types of metals and their x̂ reldability 

1. General 

a. Ferrous: iron is the main ingredient 

b. Nonferrous: nonmagnetic 

2. Ferrous 

a. Steel with carbon 

(1) Low-carbon: .05 -.30% carbon 
(2) Medium-carbon: .30 -.35% carbon 
(3) High-carbon: .45 - .75% carbon 
(4) Very high-carbon: .75 - ^ 5% carbon 

b. Other alloying metals with steel 

(1) Nickel 
(2) Chromium 
(3) Molybdenum 
(4) Tungsten 
(5) Silicon 
(6) Manganese 
(7) Other: aluminum, copper 

c. Cast iron 

(1) Gray cast iron 
(2) Alloy cast iron 
(3) \^ite cast iron 
(4) Malleable cast iron 
(5) Nodular 

d. Wrought iron 
e. Cast steel 
f. Stainless steel 

(1) Chromium-nickel: Group I 
(2) Hard enable chromium: Group II 
(3) Nonhardenable 

3. Nonferrous metals 

a. Copper and its alloys 

(1) Copper 
(2) Brass 
(3) Bronze 
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b. Aluminum and its alloys 

(1) Aluminum 
(2) Wrought aluminum alloy 
(3) Cast aluminum alloys 

c. Magnesium and its alloy 

(1) Magnesium 
(2) Alloying metals: aluminum, manganese, zinc 

d. Zinc and its alloys 

(1) Zinc 

(2) Alloying metalss copper, tin 

e. Nickel and its alloys 

(1) Nickel 
(2) Nonel: K, H, S, R, N 

(3) Inconel 

f. Lead: grades 

(1) Antimonial 
(2) Corroding 
(3) Common 
(4) Chemical 

H. Metal identification 

1. Visual and manual examination of color, texture, and weight (an 
estimate) 

2. Spark test 
3. Chip test 
4. Magnetic test 
5. Hardness test 

IV, WELDS, JOINTS, AND POSITIONS 

A. Types of x-7elds 

1. Butt 
2. F i l le t 

B. Fundamental types of joints and their variations 

1. Butt (either open'or closed) 

a. Square butt 
b. Bevel: single, double 
c. Vees single, double 
d. J: single, double 
e. U: single, double 

2, Tee (either open or closed) 

a. Plain 
b» Vee: single, double 
c. J: single, double 
d. D: single, double 
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3 . Lap 

a. Single-bead 

b . Double-bead 

4« Corner 

a. Flush 
b . Half-open 
c . Full-open 

5. Edge 
6. Other 

a. Plug 
b . Slot 

C. Positions for welding 

1. Downhand 
2. Horizontal 
3. Vertical 
4. Overhead 

V. BLUEPRINT READING 

A» Fundamentals 

1. Basic lines 

a« Object line 
b. Hidden line 
c. Center line 
d. Dimension 
e. Extension 
f. Leaders 
g. Cutting plane 
h. Section 
i= Irregular break 

(1) Long 

(2) Short 

2o Principal views (orthographic projection) 

a. Front 
b. Top 
c» Side, right 
d. Side, left 
e. Bottom 
f. Rear 

3. Other representations 

a. Oblique 
b. Isometric 
c. Perspective 

39 



1 

t 

s 

4. Di 

a» 
b. 

c. 

d. 

mensions 

Purpose 
Types 

(1) Location 
(2) Size 

Systems 

(1) Aligned 
(2) Unidirectional 

Methods 

(1) Fractions, decimals, and degrees 
(2) Chamfers and bevels 
(3) Radius, arc, and curves 
(4) Drilled holes 
(5) Other holes 
(6) Tolerances 
(7) Scale 
(8) Threads 

7. Structural shapes and conventional representation 

a. Geometric solids 

(1) Square 
(2) Rectangular 
(3) Round 
(4) Hexagonal and octagonal 

b. Beams 

(1) Angles: equal and unequal, L-shape 
(2) Tees 
(3) Channels 
(4) Vs 
(5) Irregular 

I 'J c« Cylinders 

I *̂  (1) Thin-wall 
(2) Standard 

I '] (3) Heavy 
i *. (4) Extra-heavy 

i ,. 8. Auxiliary views 

a« Primaries 
b. Secondaries 

i ? 9r Abbreviations and S3nnbols 

•• a. Abbreviations 

-^^ (1) Standards 
mm (a) ASA - American Standards Association 

(b) AWS - American Welding Society 
^ (c.) BWG - Birmingham Wire Gage 
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(d) SAE - Society of Automotive Engineers 

(e) Others 

(2) neta ls 

(a) br - brass 
(b) bro - bronze 
(c) CI - Cast Iron 
(d) CRS ~ Cold Rolled Steel 
(e) Others 

(3) Geometry 

(a) D - diapietar 
(b) R - radius 
(c) Hex - her'-'-agG-ml 
(d) P - pi tch 
(e) Other 

(4) Measurement 

(a) ft. or * - foot, feet 
(b) in. or " - inch(es) 
(c) deg. or ** - degrees 
fd) lb. or # - pound(s) 
(e) Other 

(5) Process 

(a) D - drill 
(b) chfr - chamfer 
(c) c*bore - counterbore 
(d) ox - oxidize 
(e) Other 

b. Symbols 

(1) Reference line 
(2) Arrowhead 
(3) Element(s) 

(a) Finish symbol 
(b) Contour symbol 
(c) Root opening: depth for plug and slot 
(d) Size or strength for resistance welds 
(e) Groove angle 
(f) Length of weld 
(g) Pitch 
(h) Field weld symbol 
(i) Weld all-around symbol 
(j) Number of spot or projection weld 
(k) Specification, process, or other 
(1) Tail (when specification used) 
(ra) Basic weld symbol 

(aa) Square 
(bb) V 
(cc) Bevel 
(dd) U 
(ee) J 
(ff) Other 
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OXyACETYLENE WELDING OUTFIT 

€-

Sfc 

Each work station for oxyacetylene welding shall be designed to perform all 

jobs identified in the course outline. The following pieces of equipment are 

recoraraended; any items substituted must have the same capabilities. 

1 Cylinder of acetylene 

1 Cylinder of oxygen 

1 Oxygen cylinder vai»7e 

1 Acetylene cylinder valve 

1 Single-stage oxygen regulator with gages 

1 Single-stage acetylene regulator, with gages 

10 ft. Oxygen-acetylene hose, two-color, dual-type hose with femaJe fittings 

attached 

1 Welding torch, combination-type with gas nozzle and gooseneck 

OXYACETYLENE I-TELDER'S TOOLS 

Each trainee shall wear clothing appropriate to the welder's trade, such as 

heavy duck trousers, a long-sleeve shirt, high-top shoes, and a cap. In addi­

tion, each trainee shall have the following items: 

1 Cylinder wrench 

1 pr. Welding goggles, #5 shade lens 

1 Spark lighter 

1 Wire Inrush 

1 set Tip cleaners 

1 pr. Welder*s gloves 

'%# 
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INSTRUCTOR'S REFERENCES 

The following books have been chosen as being especially valuable to the 

instructor. It is recommended that he establish a reference library and draw 

heavily on these sources as he prepares for each day's teaching. To assist the 

instructor, considerable time has been inveslad in keying the instructional units 

^ in this guide to the particular book and page number. 

Key 
Number 

1. Althouse, Andrew D., Carl H. Turnquist, and William A. Bowditch. Modern 
Helding. Horaex̂ ôod, Illinois: The Goodheart-WillcoK Company, Inc., 1965. 

2. Giachlno, J. W., William Weeks, and Elmer Brune. Welding Skills and 
Practices. Chicago, Illinois: American Technical Society, 1965. 

3. Griffin, Ivan, and Edxî ard M. Roden. Basic Arc Welding. Albany, New York: 
Delmar Publishers, Inc., 1960. 

4. . Basic Oxyacetylene Welding. Albany, New York: Delmar 
Publishers, Inc., 1960. 

5. . Basic Tig Welding. Albany, New York: Delmar Publishers, 
Inc., 1962. 

6. . Pipe Welding Techniques. Albany, New York: Delmar 
W O Publishers, Inc., 1964. 

7. Kerwin, Harry. Arc and Acetylene Welding. New York: McGraw-Hill Book 
Company, Inc., 1944. 

8. Olson, William L. Arc Welding. Part 1, Roseville, Minnesota: Vector 
Publications, 1966. 

9. . Oxyacetylene Welding. Part I. Roseville, Minnesota: 
Vector Publications, 1966. 

10. The Oxy-Acetylene Handbook, 2nd ed. New York: Union Carbide Corporation, 
1960. 

11. The Welding Encyclopedia, 15th ed. Morton Grove, Illinois: Monticello 
S, Books, 1964. 

^-^ 12. Welding: Unit Î  - Oxyacetylene Cutting; Unit II - Oxyacetylene Welding. 
Natchitoches, Louisiana: Louisiana State Vocational-Technical Curriculum 
Laboratory, 1963. 

13. Welding: Unit III - Arc Welding? Unit IV - Inert Gas Welding. Natchito­
ches, Louisiana: Louisiana State Vocational-Technical Curriculum 
Laboratory, 1962. 
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ari> BIBLIOGRAPHY 

RECOMMENDED TEXT: 

either 

Althousej Andrexvr D., Carl H. Turnquist, and William A. Bowditch. Modern 
Welding. Homewood, Illinois: The Goodheart-Willcox Company, Inc., 1965. 

or 

Delmar Series 

Bennett, A. E, and Louis J. Siy. Blueprint Reading for Welders. Albany, New 
York: Delmar Publishers, Inc. 1966. 

Griffin, Ivan and Edv/ard M. Roden. Basic Arc Welding. Rev. ed. Albany, New 
York: Delmar Publishers, Inc. 1962. Answer Book Available. 

. Basic Tig Welding. Albany, New York: Delmar Publishers, Inc. 
1962. Answer Book available. 

Basic Oxyacetylene Welding. Albany, New York: Delmar Pub­
lishers, Inc. 1960. Answer Book available. 

. Pipe Welding Techniques. Albany, New York: Delmar Pub­
lishers, Inc. 1964. Answer Book available. 

SUGGESTED REFERENCES 

American Welding Society. Graphical Symbols for Welding. (ASA Y32.3-1959) 
New York: The American Society of Mech lical Engineers, 1958. 

Austin, John Benjamin. Electric Arc Welding. Chicago, Illinois: American 
Technical Society. 1964, 

Canada Department of Labour. An Analysis of the Welding Trade. Ottawa, 
Canada: The Department of Labour, 1963. 

Chaffee, W. J. Practical Arc Welding. Troy, Ohio: Hobart Trade School, Inc, 
1942. 

DeFreitas, Louis. Tig Welding for Beginners. Cleveland, Ohio: The James F. 
Lincoln Arc Welding Foundation. 1966. 

Delmar Publishers, Inc. MDTA Suggested Guide for the Selection of Training 
Content in the crea of Welding. Albany, New York: Delmar Publishers, 
Inc. 1965 (?)". 
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^^pJ Eutectic Maintenance Weldors Clubs. The Maintenance Weldor, Published monthly, 
"̂  Flushing, New York: Eutectic Welding Alloys Corporation. 

jF j Frankland, Thomas W. The Pipe Fitter's and Pipe Welder's Handbook. Milwaukee, 
;^, Wisconsin: The Bruce Publishing Company. 1955. 

1 Pipe Trades Pocket Manual. Milwaukee, Wisconsin: The Bruce 
Publishing Company. 1964. 

GiachittL̂  J. W,, William Weeks, and Elmer Brune. Welding Skills and Practices. 
2nd ed. Chicago, Illinois: American Technical Society. 1965. 

Graham, Frank D. Audels Plumbers and Steam Fitters Guide. 
No. 1, Mathematics, Tools, Lead Work, License Helps; 
No. 2, Water Supply, Drainage, Rough Work, Fixtures; 
No. 3, Pipe Fitting, Heating, Ventilation, Air Conditioning; 
No. 4, Gas Appliances, Sheet Metal Work, Welding. 
Indianapolis, Indiana: Hox̂ ard W. Sams & Co., Inc. 1963-1966, 4 vols. 

. Audels Welders Guide. Indianapolis, Indiana: Howard W. Sams 
& Co., Inc. 1966. 

Hobart Trade School. Modern Arc Welding. Troy, Ohio: Hobart Trade School, 
[n.d.]. 

Hobart Welding School. Hobart Welding School Workbook. Basic Arc Welding. 
Troy, Ohio: Hobart Welding School, [n.d.]. 

. Welding Processes. Troy, Ohio: Hobart Welding School, [n.d.]. 

. Welding Projects for School Shops. Troy, Ohio: Hobart Welding 
School, [n.d,]. 

Hobart Brothers Technical Center, Micro-wire Welding, Troy, Ohio: Hobart 
Brothers Technical Center. 1964. 

Hobart Brothers Company. Recommendations for Teaching Welding. Troy, Ohio: 
Hobart Brothers Company, [n.d,]. 

. CO^ Welding. Troy, Ohio: Hobart Brothers Company, [n.d.]. 

, Submerged Arc Welding Manual, Troy, Ohio: Hobart Brothers 
Company, [n,d.], 

Indiana Department of Public Instruction. Welding - Blueprint Reading for 
Welders. Terre Haute, Indiana: Instructional Materials Laboratory, Indiana 
State University. [n.d.[, 

. Oxy-Acetylene Welding - Technical Information. Terre Haute, 
Indiana: Instructional Materials Laboratory, Indiana State University, 
[n.d,], 
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Indiana Department of Public Instruction. Arc Welding - Technical Information. 
Terre Haute, Indiana: Instructional ilaterials Laboratory, Indiana State 
University, [n.d.]. 

Jefferson, T. B, Metals and How to Weld Them. 2nd ed. Cleveland, Ohio: The 
James F. Lincoln Arc Welding Foundation, 1966. 

, ed. The Welding Encyclopedia. 15th ed. (Originally compiled 
and edited by L. B. MacKenzie). Morton Grove, Illinois: Monticello Books. 
1964. 

Jennings, R. F. Gas and A.C. Arc Welding and Cutting. 3rd ed. Bloomington, 
Illinois: McKnight & McKnight Publishing Company. 1956. 

Jones, R. P. Templet Development for the Pipe Trades. Albany, New York: 
Delmar Publishers, Inc. 1963. Instructor's Guide available, 

Kerwin, Harry. Arc and Acetylene Welding. New York: McGraw-Hill Book Company, 
Inc. 1944. 

Kugler, Harold L. Arc Welding Lessons for School and Farm Shop. 2nd ed. 
Cleveland, Ohio: The James F. Lincoln Arc Welding Foundation, 1965. 

Linde. Welding and Cutting Manual. New York: Linde Company Division of Union 
Carbide Corporation. 1963. 

. The Oxy~Acetvlene Handbook. 2nd ed. New York: Union Carbide 
Corporation. Linde Division. 1963, 

The Linde Air Products Company. Design of Welded Piping. New York: The Linde 
Air Products Company. 1938. 

The Lincoln Electric Co. Procedure Handbook of Arc Welding Design &_ Practice, 
11th ed. Cleveland, Ohio: The Lincoln Electric Company. 1964. 

Linnert, George E. Welding Metallurgy. 3rd ed. New York: American Welding 
Society. 1965. 

Louisiana State Department of Education, Welding. Unit III Arc Welding. 
Unit IV Inert Gas Welding. Natchitoches, Louisiana: Louisiana State Voca­
tional Technical Curriculum Laboratory. 1962. 

. WeJd-̂ .ng - Job Sheets. Unit I Oxyacetylene Cutting, Unit II 
Oxyacetylene Welding. Natchitoches, Louisiana: Louisiana State Vocational 
Technical Curriculum*Laboratory. 1963. 

. Welding - Test Sheets. Units I, II, III, IV, Nacchitoches, 
Louisiana: Louisiana State Vocational Technical Curriculum Laboratory, 1963. 
Answer Book available for each Unit. ' 

. Welding. Unit I_ Oxyacetylene. Unit 2 Arc. Natchitoches, 
Louisiana: Louisiana State Vocational Technical Curriculum Laboratory. 1958, 
Test Book available for each Unit. 
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Louisiana State Department of Education. Welding Course Mathematics. 
Baton Rouge, Louisiana: State Superintendent of Education. 1958. 

Morris, Joe Lawrence, Weldiiî  Processes and Procedures. EnglewocJ. Cliffs, 
New Jersey: Prentice-Hall, Inc. 1962. 

Oklahoma A. and M. College. Blueprint Reading and Sketching - Petroleum 
Industry Workers. Course No. G-8̂ , Natchitoches, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, [n.d.]. 

Olson, William L. Oxyacetylene Welding. Parts 1 and 2. Roseville, Minnesota. 
Vector Publications. 1966. 2 vols, 

. Arc Welding. Parts 1 and 2. Roseville, Minnesota: Vector 
Publications. 1966. 2 vols. 

Oregon State Department of Education. Instruction Sheets. Basic Electric Arc 
Welding. Salem, Oregon: State Department of Education. Trade and Industrial 
Educationo [n.d.]. 

Potter, Morgan H. Oxyacetylene Welding. 3rd ed. Chicago, Illinois: American 
Technical Society. 1965. 

Rossi, Boniface E. Welding and Its Application. 
Company, Inc. 1941. 

New York: McGraw-Hill Book 

Welding Engineering. New York: McGraw-Hill Book Company, Inc. 
1954. 

Sacks, Raymond J. Theory and Practice of Arc Welding. 2nd ed. Princeton, 
New Jersey: D. Van Nostrand Company, Inc. 1960. 

Sellon, William A. and John Matthews. Arc Welding. 2nd ed. Cleveland, Ohio; 
The James F. Lincoln Arc Welding Foundation. 1965. 

. Arc Welded Projects for the School Shop. Cleveland, Ohio: 
The James F. Lincoln Arc Welding Foundation. 1958. 

Smith, Robert E. Forging and Welding. Bloomington, Illinois: McKnight & 
McKnight Publishing Company. 1956. 

Sosnin, H. A. Arc Welding Instructions for the Beginner. Cleveland, Ohio: 
The James F. Lincoln Arc Welding Foundation. 1964. Teachers Manual available, 

Texas A&M University. Suggested Basic Course Outline for Welding. College Sta­
tion, Texas: Engineering Extension Service, Texas A&M University, 1964. 

Texas State Department of Education. Supervised Study Guide in Welding. Austin, 
Texas: The University of Texas, Division of Extension, Industrial Education 
Department. 1962. Unit Tests and Answer Book available. 

U, S. Navy Dept. Bureau of Ships. Military Standard Qualification Tests for 
Welders. (Mil-Std.-248A-Navy). Washington, D.C, Department of the Navy. 
June 1958. 

Welding Design & Fabrication Magazine. 1966/67 Welding Data Book. 
Ohio: Welding Design & Fabrication Magazines, 

Cleveland, 
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I . LAYOUT 

A. Fun 

P 1 ! 

TRAINING ANALYSIS 

for the 

COMBINATION Î JELDER 

A. Fundamental operations 

1. Lay out straight lines 

2. Lay out angles 

3. Lay out circles and arcs 

B. Basic exercises 

II. OXYACETYLENE WELDING 

A. Downhand position 

1. Fundamental operations 

a. Set up the equipment 

b. Light the torch and adjust it for a carburizing, a neutral, 

and an oxidizing flame 

c. Run a fusion bead 

d. Run a bead with a filler rod 

2. Light sheet (under 1/8") 

a. Make a tack weld 

b. Make a butt weld 

c. Make an outside corner weld 

d. Make lap welds 

e. Make tee welds 

f. Make flange welds with and without filler rods 

3. Heavy stock 

a. Tack a square-butt weld 

b. Make a square-butt weld 

c. Make a single-bevel-butt weld 
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d. Make a single vee-butt weld 

e. Make a strapped square butt weld 

B. Horizontal position 

a. Make a single-bevel butt weld 

b. Make a lap weld 

C. Vertical position 

a. Run a filler bead in an inside comer 
b. Make a square butt weld 

c. Make a single~vee butt weld 

D. Overhead position 

a. Make a fillet weld 
b. Make a lap weld 

c. Make a square butt weld 

E. Pipe welds (up to 2" diameter) 

a. Make a butt weld in the vertical position 

b. Make a butt weld in the horizontal position 

III. SOLDERING 

a. Properly clean ferrous and nonferrous materials 

b. Make a lap joint on flat stock 

c. Make a strapped butt joint 

d. Make a sweated pipe joint 
IV. BRAZING 

a. Braze a lap joint on sheet steel 

b» Join dissimilar metals by brazing 

c. Build up cast iron by brazing 

d» Braze a single-vee butt joint (heavy plate) 

e. Braze a tee joint 

V. OXYACETYLENE CUTTING 

a. Make straight line cuts 

b. Cut arcs and circles 
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c. Pierce heavy stock 

d. Bevel platt. and pipe 

e. "Wash" a weld 

f. Set up and operate an automatic cutting machine 

VI. MANUAL METAL ARC 

A. Flat position 

1. Use 6010 or 6011 electrode 

a<. Set up and adjust MMA equipment 

b. Strike and maintain an arc 

c. Run a stringer bead 

d. Make a single-pass fillet joint 

e. Make a multiple-pass fillet joint 

f. Make a multiple-pass tee joint 

2. Use a 7016 or 7018 electrode 

a. Set up and adjust MMA equipment 

b. Strike and maintain an arc 

c. Run a stringer bead 

d. Make a single-pass fillet joint 

e. Make a multiple-pass fillet joint 

f. Make a multiple-pass tee joint 

3. Use a Jet 6024 electrode 

a. Make a fillet joint 

B. Vertical position 

a. Make a single-pass tee joint 

b. Make a multiple-pass tee joint 

c. Make a strapped vee-butt joint 

d. Make an open vee-butt joint 

e. Make a vertical-down, single-pass fillet joint 

C. Overhead position 

1. Use 6010 or 6011 electrode 

a. Run stringer beads 
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b. Run weave beads 

c. Make an open vee-butt joint 

2, Use 7016 or 7018 electrode 

a. Run stringer beads 
b. Run weave beads 

c. Make an open vee-butt joint 

D. Pipe welding 

1. Horizontal position (6010 electrode) 

a. Make an open vee-butt weld (with a chill ring) 

b. Make an open vee-butt weld (without a chill ring) 

2. Vertical position 

a. Make an open vee-butt weld (with a chill ring) 
b. Make an open vee-butt weld (without a chill ring) 

c. Join standard pipe to a 9C® elbow (a socket weld) 

VII. TUNGSTEN INERT-GAS l^LDING 

A. Fundamentals 

1. Downhand position 

a. Run a fusion bead 
b. Make a fillet weld on a tee joint 

c. Make a square-butt joint 

d. Make a single vee-butt joint 

e. Make a lap weld 

f. Make a corner weld 

VIII. METAL INERT-GAS WELDING 

a. Set up the equipment 

b. Run a stringer bead 

c. t'oke a square-butt joint 

d. hak3 a corner weld 

e. Make a tee joint 

f. Make a lap joint 

g. Make a single vee-butt weld 
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EQUIPMENT LIST 

for 

VOCATIONAL WELDING (COMBINATION) 

Oxyacetylene welding and cutting equipment 

Quantity Item 

Combination outfit for welding, . . ting, brazing, heating, and 
soldering J 

<rt Or, the contents may be purchased separately to include: 

7 Welding torches 

7 Gooseneck extensions: 

21 Welding tips: 7 each of sizes 62, 55, 42 

7 Gas mixers 

7 Cutting attachments, with 90° head 

7 Cutting tips: Size 53, 

7 Acetylene regulators, two-gage type 

7 Oxygen regulators, two-gage type 

175 ft> Welding and cutting hose, dual-type with two hoses permanently 
bonded together, 1/4" diameter, with appropriate female 
connections on all ends 

7 pairs Welding goggles with //5 lens 

7 Spark lighters, with round file lighter 

7 Torch wrenches: 

15 Manuals, welding and cutting (optional item) 

Additional pieces not in the outfit: 

7 Welding tips, .. . tip size 50 
27 or equal 

7 Welding tips: Series 170, tip size 58 

1 Cutting outfit, hand operated, heavy-duty, for cutting only 

Or, the contents may be purchased separately to include: 

1 Cutting torch; brass head set at 90*: 
3 Cutting tips, acetylene. Sizes 62, 53, and 46: 

53 



m:^^ 

1 

•^'""§;' ^- ' ^ ^ " .̂-̂ ^ 

X.ir 

^m til 

n ^1:^ 
^ 

< a ^ ; 

G 

Ul 

M 

Quantity 

1 

1 

25 f t . 

2 

2 

1 pa i r 

1 

1 

Item 

Regulator, acetylene, two-gage type with gages 

Regulator, oxygen, two-gage type with gages 

Cutting hose; dual-type x/ith two hoses permanently bonded 
together; 1/4" diameter with appropriate female connections 
on all ends 

Additional pieces not in the outfit: 

Cutting tips for rivets; size 53 • " 

Gouging tips. with tip orifice 1/8" 

Goggles, welding* with #5 lens 

Spark lighter with round file lighter 

Wrench, torch 

Portable fJame-cutting machine, with torch, torch-holder, cutting 
tip for acetylene, torch wrench, machine-to-torch hose assembly 
(with connections and hose connection block having double action 
cutoff),machine ir->r^ck, 115-volt motor with three-wire cord 

Gas manifold system to include the following: 

Quantity 

1 

8 

1 

Item 

Manifold for oxygen, 4-on/4-off type with . nonautomatlc 
(manual) control having two gagest Piaster shut-
off valve for each bank (2); 8 header fittings; 8 pigtails 

Line delivery system for oxygen to include the following: 

Oxygen station valves v;ith check valves with chain and dust 
cap 

Oxygen line regulators with chain and dust cap: 

Manifold for acetylene, 4-on/4-off type with single 
regulator having t^^o gages, nonautoraatic (manual) control; 
flash arrestor; . master shut-off valve for each 
bank (2); 8 header fittings; 8 pigtails, each with flash arrestors 
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Quantity 

1 

8 

8 

Item 

Line delivery system for acetylene to include the following: 

Acetylene station valves with check valves, with chain 
and dust cap 

Acetylene line regulator, with chain and dust cap: 

NOTE: Most local building regulations require installation of manifold and 
distribution systems by a licensed plumber; manufacturers and distributors 
are restricted to a consulting role only. 

Manual metal arc welding eouiTMent 

r^K: 

Quantity 

3 

75 ft. 

3 

3 

150 ft. 

5 

Item 

Welding machines, arc (manual metal); a-c transformer type, 250-
arop output, 230-volt, 60-cycle input, with pigtail and 2 cable 
plugs: 

Accessories for the above welder: 

Cable; 12 1/2 ft. lead, 12 1/2 ft. ground for each machine, 
#2/0 gage: 

Electrode holders, with replaceable tip insulators 

Ground clamps 

VJelding machines, arc (manual metal), 250-amp, a-c/d-c transformer-
rectifier- type, with reverse polarity switch and a-c or d-c 
selector; current selector; current valve control, with pigtail 

Cable; 12 1/2 ft. lead, 12 1/2 ft. ground for each machine; 
#2/0 gage; 

Electrode holders, with replaceable tip insulators 

Ground clamps 

Weidinc machine, arc (manual metal); 300-amp, motor-generator 
type d-c; current valve control: pigtail 

§m 
25 ft. 

I 

1 

Cable; 12 1/2 ft. I'sad, 12 1/2 ft. ground for each machine; 
#2/0 ggget 

Electrode holder, with replaceable tip insulators 

Ground clamp 
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Manual inert gas welding 

Quantity 

1 

Item 

Welder (manual inert gas) d-c: constant-potential type; 300-amp 
rating at 100% duty factor* 220-volt, 60-c le, 3-phase input 

Wire drive and dispenser, for 1/16" wire; 115-volt a-c, 60-cycle, 
1/6-hp, high torque drive motor, with empty reel 

1 set 

1 

1 

1 

1 

Drive rolls for 1/16" vjire (spare), for wire drive 

Welding gun, arc (manual metal); air-cooled, adjustable handle 
or grip, min. 300-amp rating 

Ground clamp . . 

Regulator, argon 

Flotrjmeter, for argon 

Tungsten inert gas welding 

Quantity 

1 

Item 

12 1/2 ft. 

10 ft. 
(Per machine) 

1 

25 ft. 

12 ft. 

Welding machine, arc (manual metal)j a-c/d-c transformer-type with 
rectifier for straight and reverse polarity 
equal 

Torch, TIG;* water-cooled, 350-amp capacity with short and long 
back cap' 

Torch lead (connecting cable) 

Ground cable: #1 gage 

Ground clamp 

Water coolant system, 10 gallon capacity, with llS-volt, 60-cycle 
pump motor 

Coolant hose 

Argon regulator> 

Argon flowmetei 

Connecting hose-, single; for Argon 
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Diptransfer equipment 

Quantity Item 

1 Welding machine, constant-potential type, for mild steel only, 
250-amp, 100% duty cycle, 220/440, 3-phase 

Accessory pieces required: 

1 Wire drive, with burn-back control, 115-volt, a-c, 60-cycle, 
l/lO-hp motor 

1 Gun, with stop-start trigger in the handle* 360° swivel goose­
neck with 60°-angle offset; 100% duty cycle, 200-amp to 
accommodate .025 - .045 diameter wire 

t 4 Nozzles 

111 4 Contact tips 

1 Regulator, argon, and flowmeter 

10 ft. Hose, single 

0 ft. Cable, grounc 

1 Clamp, ground. 

ifc 10 ft. Cable, ground, #1 gage 

Equipment and tools for the shop and for trainee protection 

Quantity Item 

2 Grinders, heavy-duty, on pedestaj; push-button switch; sealed 
ball-bearings; enclosed, adjustable wheel guards; adjustable 
safety-shields; tool tray and lift-out water pot, mounted on 
base! 200-volt, three-phase motor, fully enclosed, 1-hp, 1800 
r.p.m., with two grinding wheels, 6" in diameter 

Grinders, portable, with 36'' flexible shaft and 1/4" chuck 

Cylinder truck, with tool box and 10" rubber wheels (min) 

10 Welding helmets, vulcanized fiber construction with fixed glass 
holder, complete with ratchet adjustment headband, cover lens, 
and #10 welding lens 

4 Hand shields, vulcani«-^d fiber construction with aluminum handle 
and fixed glass holder - cover lens, and 
#10 welding lens 
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Quantity 

4 pairs 

15 pairs 

15 pairs 

10 

4 

15 

10 

pairs 

pairs 

sets 

1 dozen 

Item 

Welding goggles (for persons wearing prescription glasses), with 
#54 clear cover lens, and #74, shade 5 welding lens 

Safety glasses, with folding temples and hardened lens of medium 
shade 

Goggles, chipping and grinding goggles, with insulated ball chain 
bridge 

Faceshield visors, with light green tint, .040 thick visoi 

Welding gloves, regulai 

WelJing gloves, inert arc 

Welder's coats, leather, with collar, snap fasteners down front 
and on sleeves, sized to fit student ».• 

Tip cleaners in a case, standard range of drill size, 51-74 

Chipping hammers, combination cone and chisel point 

Irn 

Consumable supplies 

Quantity 

4 

4 

4 

4 

2 dozen 

Item 

Brazing flux, 1-lb cans 

Brazing flux, 1-lb. cans 

Aluminum welding flux, 1-lb. jars 

Cast iron vzelding flux, 1-lb. cans 

Soldering paste, 2-oz. cans 

2 dozen Bars of solder, 1-lb., 40/60 

50 pounds Brazing rod, 1/8" - 36": AWS A5.7T, Class RCuZn-B 

m 25 pounds Aluminum rod, 3/32-36" 

'Qf I 
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Quantity 

pounds 

pounds 

pounds 

pounds 

m •• • 

spools 

spools 

pounds 

pounds 

pounds 

pounds 

pounds 

2 dozen 

Item 

Welding rod, oxyacetylene, mild steel, copper coated, 1/16-36": 
AWS-ASTM A251-46T, Grade GA-50 

Welding rod, oxyacetylene, mild steel, copper coated, 3/32-36": 
AWS-ASTM A251-46T, Grade GA-50 

Welding rod, oxyacetylene, mild steel, copper coated, 1/8-36": 
AWS-ASTM A251-46T, Grade GA-50 

Welding rod, oxyacetylene, medium carbon^ high strength, 3/32-
36": AWS-ASTM A251-46T, Grade GA-60, GB-60 

Electrode, tungsten, 2% thorium 3/32-6": 

Electrode, tungsten, 2% thorium^ 1/16-6" 

Welding wire, diotransfer-type, .035 diameter, 25-pound spool: 
AHS GB 45 

Welding wire, metal-inert-gas-type, 1/16" diameter 

Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS-E6010 or 6011 

Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS-E7016 or 7018 

Welding electrodes, arc (manual metal); mild steel, coated: 
5/32-AWS-E7016 or 7018 

Welding electrodes, arc (manual metal; mild steel, coated: 
1/8-AWS-E6013 

Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS met 6024 

Flints, renewal 

la 

II 

1 dozen 
boxes 

4 dozen 

2 dozen 

Headbands for welding goggle replacement, 4 per box 

Cover lens, replacement 

Welding lens, replacement, shade 5 

Cylinder(s) of acetylene, 30/mo. x 18 mo. 
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imm 

500 

2 dozen 

Cylinder(s) of argon, 5 per mo. x 18 mo. 

Cylinder(s) of carbon dioxide^ argon 75-57 premix, 12 per mo. 

Cylinder(s) of oxygen, 65/mo. x 18 mo. 

Cover plates for welding helmet, clear glass 2 x 4 1/2" 

Filter plates, for welding helmet, 2 x 4 1/2", shade 10 

B t* 

/ 

<& 

J ̂ ^ ^ ^ t ^ 

l ^ ^ ^ i 

3 each F i l t e r p l a t e s , for Xi^elding helmet , 2 x 4 1/2", shade 8 and shade 
12 

: u 
IIH! 

NOTE: Schools using electric power from REA sources should specify equipment 

with power factor correction, and should contact their local power company 

about installation. 
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This curriculum guide was prepared to assist the trade instructor in 
planning and developing instructional materials for a high school 
metal trades course organized on the occupational cluster concept 
and encompassing the basic knowledge and skills of the metal 
machining, sheet metal, and welding trades. A curriculum committee 
developed the material by identifying operations and informational 
topics withm each field. The objectives of the course are to 
develop entry-level knowledge and skills in one of the specific 
occupations or to develop knowledge and skills basic to the metal 
trades occupational cluster. Job procedures for the instructional 
blocks of sheet metal, welding, and machine shop, and related 
instruction for applied mathematics, applied physical science, basic 
metallurgy, and blueprint reading are outlined. This course is 
designed for. a 2-year program with 1,080 hours of training 
Instructional procedures are recommended for the trade competent 
teacher. Students should have a definite vocational committment to 
one of the specific trades or to the metal trades occupational 
cluster. Necessary equipment and consumable supplies are listed 
and a bibliography contains recommended textbooks and reference' 
books for each field. This document is available for $1.00 from 
Curriculum Laboratory, Box NU, State College, Mississippi 39762. 
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The Basic Plan for the Organization and Ma"^gement of Instruction for Voca­

tional Metal Trades is a departure from traditional trade training. Rather than 

confining itself to a siagle trade, che plan follows the "cluster" concept and 

encompasses the basic knowledges and skills of three trades: machinist, sheet-

metal worker, and combination welder. 

Trainees in a cluster program gain insight int*"" a broader range of occupa­

tional requirements, than they could acquire in training for a single trade. 

Consequently, they enjoy a wider choice upon entry into the world of work. They 

have also the advantage of greater mobility as a tradesman, geographically as 

well as occupationally. 

Institutions offering training in a cluster program must recognize and 

point out to trainees that this greater scope of occupational training can be 

gained only by limiting in-depth experiences. Administrators of these institu­

tions must maintain communication with industry to insure that emplo3mient oppor­

tunity is available for the cluster graduate. 

Only a carefully planned and executed series of activities can produce an 

orderly, well-balanced program of instruction. The following procedure is 

recommendsd to the instructor in a cluster program. 

Group I. Trainees who have a definite vocational commitment to 

one specific trade within the cluster should be 

allowed to work in jobs of this trade for the full 

training time. 

Group 11. Trainees who are not committed to a specific trade at 

the time of entry should be systematically involved in 

basic knowledges and skills of all three trades during 

the first half of their training time 

Group Ila. At the end of the first half of their training time, 

those trainees who have developed a definite trade 

objective should be allowed to invest the remainder 

of their training time in the knowledges and skills 

of that chosen trade 
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Group lib. Trainees xv-ho have still not developed a definite 

trade r^jactive should be systematically Involved 

in activitie&^ lesigiied to gi'»;e ths knowledges and 

skills of greater depth tr, each of the three 

trades of th.<^ cl'jster 

As previously stated, the above program will require a high level of plan­

ning by the instructor. The use of job sheets and progress charts is strongly 

recommended as a tirge-proveu method. Furthermore, it is recommended that the 

instructor make all decisions as to the activities of the trainee. Finally, the 

instructor should immediately modify the training plan of any trainee in accord 

with an identifiable vocational interest. 
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As a tool for teaching, this publication is primarily designed for use in 

L̂ f. planning, preparitig, presenting, and evaluating instruction. As a tool, it 

'|r|f; lists operations, jobs, and informational topics—with the job as the focal 

'MM point. Each job should be assigned to students, either as a group, a subgroup, 

'SSr* °^ individually. The following procedure is recommended as an effective teach­

ing sequence. 

Step I. — Tell how the gob is done* 

j.gt •* Give a full explanation of the steps necessary to perform the job. Emphasize 

jSif'. ^^® proper sequence; stress techniques requiring special care; point out the 

jM^Li hazards to persons and the equipment. 

Hi Step II, — Show how the job is done. 

Demonstrate the proper procedure for performing the job. Re-emphasize the sequence, 

techniques, and hazards. Make sure each student can see what is being done and 

understands the steps. 

IjTI Step III* — Have the student do the job. 

Assign each student the task of applying what he has just learned. Supervise his 

work; correct any variation from proper procedure or any hazardous techniques. 

Re-explain when necessary. 

Step IV. — Check the student for proficiency. 

Assign a similar job to the student to be performed independently. Observe his 

work and examine the completed product or service. He is proficient when he can 

perform the job without supervision in a prescribed length of time. 

Students who have demonstrated proficiency in one job move to the nest job. 

The teaching steps tell^ show^ do^ check ate used again. Students who are not 

proficient perform additional jobs of a similar nature and are recaught in weak 

areas. 

Additionally, this publication can be used (1) by the director and the instruc­

tor in a local program in communicating with their craft committee, (2) by the 

local director in supervising instruction and program operation, and (3) by the 

f̂if: state supervisory staff in communicating with local school administrators and in 
tg^a, 1—I 

^ 1 supervising the operation of local programs. 
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JOB DESCRIPTION 

It is neither possible nor desirable to identify a single trade as the 

employment goal of all trainees enrolled in a cluster program. Conversely^ 

several emplojnnent opportunities exist, and four of these are briefly described 

below. Each of these descriptions is given a fuller treatment in the Dictionary 

of Occupational Titles, third edition. 

MACHINIST. 600,280. Machinist, all-around; machinist, first class; machin­

ist, general? tnachinist, journeyman; machinist, precision. 

The machinist works from blueprints, sketches, and descriptions of parts or 

assemblies to be made. He plans the sequence of operations and sets up and oper­

ates machine tools such as engine lathes, shapers, milling machines, drill 

presses, and grinders. He may fit and assemble parts, mechanisms, tools, or 

machines. He may also use a broad range of precision measuring and gaging in­

struments as an inspector. 

SHEET-METAL WORKER (any ind.) 804.281. Sheet-metal journeyman; sheet-metal 

man; sheet-metal mechanic. 

The sheet-metal man works from a job order or blueprint and selects metal 

according to the product being fabricated. He lays out a pattern or works 

directly on metal by locating and marking dimensions and reference lines while 

using such tools as rules, calipers, scribes, squares, and punches. He sets up 

and operates cutting, folding, and fastening machines to shear, brake, roll, and 

punch metal to specified shape. Additionally, he uses hand tools such as hammers, 

snips, and clamps. He joins parts, using rivets and screws as well as soldering 

and welding equipment. He inspects assemblies and installations for conformance 

to specifications. 

WELDER, COMBINATION (Welding) 812.884. 

The combination welder joins parts together, using gas vtelding (WELDER, GAS) 

or brazlig (BRAZER-ASSEMBLER) and any combination of welding processes, such as 

manual metal arc, tungsten inert gas, carbon arc, and others. He works from 

layouts, blueprints, and work orders, and uses a variety of clamping and holding 

devices as well as the welding equipment unique to the process being employed 
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at the time. Extensive involvement in fit~up of parts, or Inspection uf final 

welds depends upon advancement in the trade. 

MAINTENANCE MECHANIC (any ind.) II. 638.281. Fixer; machine adjuster; 

machine-maintenance man; machine overhauler; machine repairman; mechanical handy­

man; repair mechanic; tool-and-machine maintenance man. 

The maintenance mechanic repairs and maintains equipment in accordance with 

diagrams, sketches, operation manuals, and manufacturers* specifications. The 

range of machinery and mechanical equipment, such as cranes, pumps, engines, 

motors, pneumatic tools, conveyor systems, production machines, and automotive 

and construction equipmeut. The mechanic uses hand tools and power tools, such 

as wrenches, hammers, and drills, as well as precision and nonprecision measuring 

instruments. He troubleshoots malfunctions by listening, observing, inspecting, 

and testing, and disassembling. He repairs and replaces defective parts, as well 

as lubricates and cleans. He may set up and operate lathes, drill presses, 

grinders, and other metal-working tools. 

A person desiring or accepting employment as a maintenance mechanic must 

recognize gaps in his preparation in the areas of power mechanics and basic 

electricity. Such gaps must be filled after employment by trade extension 

training. 
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COURSE DESCRIPTION 

ALTERNATIVE OBJECTIVES 

Either 

1. To develop entry-level knowledges and skills in those trainees having an 

identifiable occupational goal In machine shop, or sheet metal, or combi­

nation welder 

Or 

2. To develop knowledges and skills which are basic to the metal trades 

occupational cluster, namely machinist, sheetmetal worker, and combina­

tion welder 

ASSUMPTIONS 

1. That trainees have had no previous experience in metalworking 

2. That trainees have a nontechnical background in general science 

3. That trainees need additional instruction in the fundamentals of 
mathematics 

DESIRABLE PREREQUISITES 

1. That trainees have a vocational commitment to one of the three trades 
(preferable) 

2. That trainees have a vocational Interest in the metal trades area 

3. That trainees have a mechanical aptitude 

4. That they have had or are currently taking a course in applied mathe­
matics including arithmetic, simple algebra, plane geometry, and elemen­
tary trigonometry 

5. That they have had or currently are taking a course in mechanical 
drawing 

6. That they will have a course in applied physical science before comple­
tion of their training 

NATURE OF THE TRAINING 

1. The duration of the training is normally three hours per day, five days 

per week, thirty-six weeks per year for two years; or, six hours per day. 
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five days per week, thircy-siK weeks per year for one year — a total 

of 1080 clock hours of training 

2. Related instruction by lecture, demonstration, the use of audiovisuals, 

and others immediately precedes application by the trainee in shop prac­

tice: instruction and its application are correlated as closely as 

possible at all times; and the major allotment of time is given to the 

development of manipulative skills. 

3. No instruction directly related to the trade is offered outside the shop 

CONTENT OF RELATED INSTRUCTION 

Systematic and purposeful presentation of topics of related instruction to 

all trainees is strongly recommended. The instructor in Metal Trades is faced 

with a diversity of needs on the part of the trainees. The following is a sug­

gested procedure: 

1. Trainees with identifiable vocational goals in either sheet metal, 

machine shop, or combination welding are to receive related instruction 

appropriate to that trade. The content is identified in detail in the 

Curriculum Laboratory publications. Vocational Sheet Metal, Vocational 

Machine Shop, and Vocational Welding. 

2. Trainee with a general vocational interest in the metal trades are to 

be given a broader background in the composition, processing, and 

fabrication of metals. A detailed identification of this content is 

j^p, contained elsewhere in this publication and is titled 'fê lated Instruc-

ilon Topics", 

TYPES AND LEVELS OF SKILLS TO BE DEVELOPED 

1. Immediately marketable skills for those trainees electing to train in 

a specific trade 

2. Basic manipulative skills of the metal trades cluster for those trainees 

electing broader training 
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INSTRUCTIONAL BLOCKS 

The following blocks are the major areas of instruction. Each has been 

assigned a number of hours for the purpose of indicating the relative amount of 

emphasis it is to receive in the total training period. Instructors are urged 

to plan training carefully, to select, sequence, and assign learning experience, 

thus making maximum use of available time. It should not be inferred that hour 

allotments be rigidly adhered to or that students be rotated on a clockwork or 

calendar basis. On the contrary, the emphasis is on individual proficiency. It 

is likely that students of lesser ability will require longer periods in certain 

areas. These students may gain only the minimum proficiencies while more able 

students will progress more rapidly and engage in many enriching experiences. 

Consequently, the planning, sequencing, and allotting are not designed to stan­

dardize programs, but to assist local teachers in planning more carefully and in 

conducting their instruction more carefully. 

I. SHEET METAL 

Scale and precision measurement 15 
Geometric construction and layout 150 
Bench work: mark out, cut out, form, fasten 90 
Form with sheet metal equipment 105 

Subtotal 360 

II. WELDING 

Oxyacetylene welding, cutting, brazing SO 
Manual metal arc 150 
Tungsten inert gas 120 

Subtotal 360 

XII. MACHINE SHOP 

Engine lathe 150 
Drill press 15 
Shaper t$> -̂5 
Mill 90 
Surface grinder ^5 
Power saws 15 

Subtotal 360 

TOTAL TRAINING TIME 1080 

\rmy 
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ANALYSIS' OF OPERATIONS 

I. MEASURtMENT 

A. Scale Measurement 

1. Measure with a steel tape or rule 

2. Measure with a steel square 

3. Measure diameter and cir̂ ûmference with a circumference rule 

4. Measure angles with a semicircular protractor 

5. jfieasure angles with a swing-blade protractor 

6. Measure angles with the protractor head and the blade of a combination 
set 

7. Measure ferrous metal with a sheet metal gage 

8. Measure nonferrous metal with a sheet metal gage 

9. Transfer measurements with dividers or calipers 

10. Measure threads with a screw pitch gage 

11. Check twist-drill points with irill-point gage 

12. Measure holes and recesses with a (scaler) depth gage 

13. Measjire with a hook rule 

B. Precision Measurement 

1. Measure with an outside micrometer 

2. Measure with an inside micrometer 

3. Measure with a vernier caliper 

4. Measure with a dial indicator 

5. Measure angles with a vernier bevel protractor 

6. Measure wita & sine bar 

7. Measure with a micrometer depth gage 

8. Transfer measurements with a telescoping gage 

9. Measure with a vernier depth gage 

10. Measure with a vernier height gage 

11. Measure gaps with a feeler gage 

12. Measure with gage blocks 

6 
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II. LAYOUT 

A. Sheet Metal: operations performed with a compass, dividers, rule, straight 
edge, and pencil or scribe 

1. Bisect a line 

2. Erect a perpendicular from a point on a line 

3. Erect a perpendicular from a point off a line 

4. Bisect an arc 

5. Bisect an angle 

6. Transfer an angle 

7. Construct a line parallel to a given line, passing through a given 
point 

8. Construct a line parallel to a given line, at a given distance 

9. Divide a line into a given number of equal parts 

10. Divide a line into proportional parts 

11. Divide a surface into any given number of equal parts 

12. Construct a triangle with all sides given 

13. Construct a triangle with the hypotenuse and one side given 

14. Construct an equilateral triangle 

15. Construct a square 

16. Construct a regular pentagon 

17. Construct a regular hexagon 

18. Construct a regular octagon 

19. Find the center of a circle with a right triangle 

20. Construct a circle tangent to a line at a given point 

21. Construct a tangent to a circle through a point on the circle 

22. Construct a tangeni: to a circle through a point off the circle 

23. Construct a line tangent to two circles 

24. Construct a circle through three points 

25. Divide a circle into any number of equal parts 

26. Construct an arc tangent to two intersecting lines 

27. Construct an arc tangent to both an arc and a straight line 

28. Construct an ogee curve 

B. Precision: with a surface plate and precision measuring tools; repeat the 
above operations 
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III. MAMOUx 

'B IT A* Scribe a line with a scratch awl or scribe and a straight edge. 

B. Mark a location with a prick punch and a banaoer 

C. Mark centers with a center punch and a hasmjer 

D. Mark centers with an automatic center pyRcfe 

E. Scribe arcs and circles on flat or sheet istock witli dividers 

F. Scribe arcs with trammel points and bar 

G. Scribe parallel lines with a timier*^ filiS 

H. Scribe parallel lines i»ith i- marking gagê  or a scratch gage 

X. Scribe parallel lines with a scratch a-ŝl or scribe aisd the square head 
and the blade of a combination set 

J. Scribe irregular arcs with & french caz"&& and a scribe or a scratch awl 

K. Sharpen a scratch awl, center punch, prick punch$ or scribe 

L, Scribe arcs and circles with a hermaphrodite caliper 

M. Scribe lines with a surface gage mounted on a surface plate 

N. Locate centers with a scribe and the center head and blads of a combina­
tion set 

0. Mark centers with a bell punch 

P. Locate the center of round stock with dividers 

Q. Locate the center of round stock with a hermaphrodite caliper 

X T CUTOUT 

A. Sheetmetal 

1. Cut along a straight line with straight-pattern snips 

2. Cut along a straight line with combination-pattern snips 

3. Cut heavy sheet with combination-lever snips 

4. Cut along a curved line with aviation snips 

5e Cut pieces which are held in a vise, with a flat chisel 

6. Cut a starting slit wi.th a flat chisel 

7. Cut pieces lying flat, with a chisel 

8. Cut along layout lines, with an electric nibbler 

9. Punch holes with a solid punch and a hammer 

10. Punch holes with a hollow punch and a hammer 

11. Punch holes along an edge, with a hand punch 

12. Cut rivets with a chisel 
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B, 

1. Cut flat and rouM stock with a chisel 

€ut fiat sisd round stock «̂ lth a hand hackss'*̂  

3. Cut aagie iron t̂ ith a haciksasw 

4. CrGsa-fiie fos' rspid sSeck resiĉ 'slc, with ̂  mili b""-tard file 

» ! 
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1= Dri l l holes ^ t h a liaad d r i l l aad a t??ist d r i l l 

2<. Cous^tersink holes with a hand d r i l l snd a eo'untersink b i t 

.•3. Rea^ heles i^itli a hand x&^mm: 

^=> Cut internal threads in a dri l led hole, with a tap and T handle 

5, OuZ cisternal threads os round stock with a die .̂nd disstock 

6. Ctat a groove ^ i th a cape chisel or diswJOEd-point chisisl 

'f' Me':fe a dri l led hole ^lich i s improperly started ^Ith a diamond-point 
chisel 

FOPO?! mm HAMD TOOLS 

A. Sheetmetal 

1. 

3. 

4, 

5. 

9 

10. 

11 o 

12= 

13. 

14. 

15. 

16. 

Set do^a an sdgs or flatten seaas with a tinner's hammer 

Form sheet metal id.th a ̂ ood, rubber cornposition, or rawhide mallet 

Fsras a square piece on the breakdown or needlecase stake with a mallet 

Fora a rosind piece on the conductor stake with a mallet 

Form s round piece OE the needlecase stake with a mallet 

Forta a conical piece on the blo^orn stake with a mallet 

Form a conical piece os the candl^sold stake with a mallet 

Brake a piece of sheet metal at 90® angle, v;dth a piece of angle iron, 
C clamps atsd mallet 

Brake pieces tc- form boKSS with hand toags or handy seamer 

Foraa a radius in a piece held over a pipe with a clamp, using a mallet 

Form a single hem with hand tongs or handy seamer 

Form a double h^s with hand tongs or handy seamer 

Prepare an edge fos grooved seams with hand tongs or handy seamer 

Form 8 radius bend with a conductor stake 

Finish an outside grooved seam, using a hollow or solid mandrel stake 

Form a plain dovetailed seam, using straight-cutting aviation snips 

9 
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17. Flange an edge oa a stake with a tinner's hammer 

18. Shrink an edge on a stake with a tinner's hammer 

)0-^: 15• Flange an edge with a hand dolly and a tinner's hammer 

••Ml 20. Fit a tee3 using hand snips 

0gis^ 21. Wire straight edges before a piece is formed 

22. Wire an inside or outside radius on a flat piece 

23. Wire a square or rectangular piece after it is formed 

24. Wire a tapered piece after it is formed 

25. Double-seam comers on a square or rectasgular piece with handy seamer 
and stakes 

B, Heavy sheefe and bar stock 

1. Make angular bends in a piece held in a vise by striking with a hammer 

2. Form a curve in a piece, with an anvil and a hammer 

3. Twist a piece held in a vise, with a monkey ̂ N'reach 

4. Form an eye in a piece of flat stock over a short pipe held ia a vise 

5. Form irregular curves, with a wooden jig 

6. Heat a piece for forming, with an oxyacetylene torch 

VI. FORM WITH SHOP EQUIPMENT 

A. Bar folders 

I9 Fold a single hem 

2. Fold a double hem 

3. Form the folds for a grooved seam 

WM 4. Form the fold for an edge to be wired 

at: 

W^im 

'S-i^lf^i, 

5. Form a 45*, 90®, or a special angle 

6. Form a double righi:-angle brake 

B. Box and pan brake 

1^ Sharp brake tbin sheet metal 

2. Form a mold 

3. For»i« the pocket for a Pit^ebargh T -ck 

4. Form a lock seam 

C-. Slip ivlia 

1^ Roll cyii'adrical shapes 

10 
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2. Remove buckles (brake tin) 

3* Roll tapered shapes 

4o Roll a cylindrical piece with wired edges 

D. Squaring shears 

1. Cut marhsd sheet metal 

2. Cut a sheet against the front gage 

3. Cut a sheet against the back gage 

4. Cut a sheet at an angle 

E. Combination rotary machine for turning, burring, wiring, elbow edging, 
flanging, and fl̂ ttenit̂ g operations 

1. Beading 

a. Form a single bead 

b. Form an ogee bead 

c. Form a triple bead 

2. Crimping 

a* Crimp round pipe 

b. Crimp and bead cylindrical-shaped objects 

3c Turning 

a. Form an edge for wiring 

b. Score or crease an edge, using a gage 

c. Turn edges for elbows 

4. Burring 

a. Burr a disc 

b. Burr an edge on a cylinder 

5. Elbow: form an elbow 

F. Ring and circle shears 

1. Cut a circle 

2. Cut a ring 

3» Cut a sheet of metal 

11 
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G. Setting down machine: set down flanges and seams 

H. Spot welder 

1. Spotweld ferrous sheet (3/16" thick capacity) 

2, Spot weld nonferrous sheet 

I. Notcher: Notch the edge of sheet metal (up to 16 gage) 

J. Throatless shear 

1. Make straight cuts along marked lines 

2. Make curved cuts along contours 
*a 

VII. FASTEN WITH HAND TOOLS 

A. Tighten or loosen screws with a flat-blade screw driver 

B. Tighten or loosen screws with a Phillips screwdriver 

C. Tighten or loo&an nuts and tolts with hand wrenches 

D. Drive, setj and flange rivets wich a riveting hammer and a rivet set 

E. Hold a piece in place b̂ . applying a C clamp 

F. Hold a pattern, in place hy applying pa^aiiel clamp? 

G. Forge a solderiag coppei 

H. File a soldering copp<~. 

I. Tin a soldering, copper 

J. Apply soft soldez witli a solderit- .cyper 

K. Apply sof K solder with a T̂ ropŝ  - .or*: i 

L. Apply soft solder with an OK^ - .c . -ue cc* a 

M. Rivet with pop rivets 

VIII. WELDING 

A. Oxyacetylenc weldi^^ 

1. IriStali a cylinder vaK^e and a re.̂ viator on ^ crl:-̂ der 

2. Assemble a. welding torch 

3. Ass^abie a cutting tore'" 

4. Attach a welding toich or s cii. ing torch to a regulator, using dual-
type '-fose 

5. Light £ wexaing torc»i ̂ nd ad•^•':^^''z it for a carburizing, a neutral, and 
an ox-*.dizing clame 

m ! ' 
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6. Light and adjust a cutting torch 

7. Form a puddle, using an acetylene torch 

8e Add filler rod to a puddle 

9. Change the tip on a welding or a cutting torch 

10. Change the lens in welding goggles 

B. Manual metal arc 

1. Plug the pigtail into an outlet (CAUTIONI) 

2. Attach a lug, ground clamp, or electrode holder to a lead cable 

3. Attach the welding lead and the ground lead to the welding machine 

4. Attach the ground lead to the work or to the worktable 

5. Put an electrode in the holder 

6. Put on and adjust a welding helmet 

7. Change a cover plate and/or lens in a helmet 

8. Strike an arc and hold it 

9. Adjust the current controls 

C. Tungsten inert gas 

1. Install a cylinder valve and argon regulator-flowmeter on a cylinder 

2. Assemble a TIG torch 

3. Attach a TIG torch to a power supply, water supply, and gas supply 

4. Insert a tungsten electrode and adjust the collet cap assembly 

5. Turn on and adjust the cooling water supply 

6. Select t|^ type of current and the polarity; set the current flow 

7. Turn on and adjust the flow of argon 

8e Strike an arc and hold it 

9, Add filler rod 

10. Chatige noezles on the torch 

IK, ENGINE LATHE 

A. Setup 

1, Set tne speed on a b^lt-drive lathe 

2. bet die speed o^ a ge&z-drive lathe 

Set the feed on a quick change 

Mount a faceplate or clijck on a threaded spindie nose 

13 
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5. Moupt a taper shank tool or workpxece in a collet 

6. Moont a taper shank tool in a standard-taper iieactstock 

7» Remove a taper shâ lc tool from a standard-taper rieadstock 

8* Mount a taper sriank tool ra a tailstock 

9. Remove a tapei shank tool from a tailstock 

10* Mount work in - aniversal ^huck 

lie Mou'jit work in as: i.iidspendenc chuck 

12. Mou'iv work '.'••x e reads tock 

13. Motin̂ :. "jork u:- a, laper-shanr drill chuck 

14. Moun>* f'jorî- i.i a J:a.:apXa.':e !:••• bolting, etc. 

15. Mount *:Tork -̂ a A tacspl*&ca f-i turning bstt^eeu centers with a lathe dog 

16. Mount wo/1' c:̂  c- msmo-x^ 

17. Sharpen tool 'c>its- an s : iacb ,:'"c peo'ssial gifjunder 

18. Mount a tool bit ^nd l̂ .'-lds? ?•- :l:ia ..ool-posu holder 

19. Set a tool bit for ^ jetting %o .r ̂  Isf-

20. Set a tool bit for cuttLig to tiie Mgbt 

21. Set a tool bit for thread cu 'lug 

22. Mount a taper attachment on the ^rriage and bed 

23. Offset the tailstock for taper turning 

24. Set the compound feed for taper earning 

25. Support work with a steady rest 

26. Support woik with a follower rest 

27. Mount a tool-post gr:̂ -»der 

B o Operation 

1. Turn on :he I'ths 

2. Engage or disengage the ̂ -' .V ̂>ic.' 

3^ Engage the power cross fee'? 

4. Manu^'liy cross-feed 

5- Manually feed the compound' 

6c Engage the longitudinal feed ^yov'-r): averse the feed 

7- Engage the half uut QV the lead screw 

8. Feed manually (l.ongj-tudinally); 'averse the feed 

9. Feed a tool held in t're tailsfĉ '̂ k 

IC. File on a lathe 

11. Polish with emery cloth 

14 
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A. 7ises 

1. Hold work in a r̂ st 

2. Hold work in a vist. - 'ng a wedge 

3. HojJ work in a vises supporting with parallels or rest blocks 

B, Clamps and others 

1. Clamp work to a table with a C clamp 

2. Clamp work to a table with hold-down clamps, T bolts, and step plates 

3. Support work with jack screws 

4. Position work with angle plates and C clamps 

5. Hold round stock in V blocks 

XI. DRILL PRESS 

A. Sharpen a twist drill 

B. Mount a taper shank tool or toolholder in the spindle 

C. Remove a taper shank tool or toolholder from the spindle 

D. Mount a tool or workpiece in a drill chuck 

E. Set the speed on a drill press 

F. Feed the tool manually 

G. Adjust the feed stop 

H. Adjust the table hefght 

I* Center work, using a wiggler 

XII. SHAPER 

i 

m\\ 

A. Set up 

1. Adjust the travel of the ram 

2. Adjust the position ol the ram 

3. Adjust the speed of the ram 

4. Sharpen a tool bit 

5. Mount the tool bit in a tcdholdei 

6. Mount a toolholder in tb-s tool post 

7. Mount a tool bit for a horizontal cwt 

r'f 
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8. Mount a tool bit for a vertical cut 

9. Mount a tool bit for a regular angular cut 

10. Mount a tool bit for an inside angular cut 

11. Secure or loosen the clapper 

12. Set the toolhead at an angle 

13. Adjust the height of the table and set the slide 

B. Operation 

1. Power-feed the toolhead vertically 

2. Manually feed the toolhead down 

3. Power-feed the table horizontally 

4. Manually feed the table horizontally 

5. Power-feed the table 

6. Manually feed the table in a vertical direction 

^ mm 
i 

S3 
XIII. MILL 

• ^ 1̂ 
ti3 

Is tea 

C9 

A. Table 

1. Set the height of the table 

2. Manually, feed the table vertically 

3. Power-feed the table vertically 

4. Set the horizontal position of the table 

5. Manually feed the table horizontally (laterally) 

6. Power-feed the table horizontally 

7. Manually cross-feed the table 

8. Power cross-feed the table 

9. Set the table-feed rate when using power 

B, Spindle 

1, 

9 

Set the spindle speed 

Mount a taper aank tool or an adapter in a spindle, using a draw bar 

iiomi'- a taper shank tool or an adapter in a spindle having a drive-
fL."-tjp3 taper 

t.ioMnt a straight shank tool in a drill chuck 

Bo)c c cutting tool to the spindle or to an adaptor (eg. shell-type 

I'K fcsT on an arbor (horizontal mill only) 

# / 
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î 

.-ni 

ir-v̂ fl 

7. Mount an arbor in the spindle, support it with the overarm and adjust 

the brass collet (horizontal mill only) 

C. Indexing 

1. Mount an indexing head having a live center and a dead center on the 
table 

2. Set the index wheel and the work piece for straight cuts 

3. Attach and engage the index-drive gears for power feed from the table 

A. Set the table at an angle cut 

D. Coolant 

1. Check the composition of the cutting fluid 

2. Set the coolant flow rate 

XIV. SURFACE GRINDER (VERTICAL SPINDLE) 

A. Setup 

1. Mount a grinding wheel in the spindle 

2. Set the wheel speed 

3. Set the coolant-flow rate 

B. Operation 

m 1. Face a grinding wheel 

2. Ford-shape a grinding wheel 

^ 3. Manually feed the table down 

* 4. Manually cross-feed the table 

5. Power cross-feed the table 

6. Manually traverse-feed the table 

7. Power traverse-feed the table 

XV. BENCH GRINDER 

A. Mount a grinding wheel 

B. Face a grinding wheel 

*̂  C. Form-shape a grinding wheel 

:-̂  D. Adjust the guard and the tool rest 

y E. Set the coolant-flow rate 

17 
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XVI. POWER SAWS 

A. Reciprocating hacksaw 

1. Clamp stock for a straight cut 

2. Clamp stcck for an angular cut 

3. Adjust and/or change a blade 

4. Change cutting speed 

5. Adjust cutting pressure 

B. Band saw 

1. Cut, weld, a.-d anneal a blade 

2. Cut along straight lines with the table in the horizontal position 

3. Cut along curved lines with the table in the horizontal position 

4. Cut along straight lines with the table in an inclined position 

5. Cut along curved lines with the table in an inclined position 

X̂ 7II. HEAT TREATING 

A. Anneal a nonferrous metal by heating, then cooling rapidly 

B. Anneal a ferrous metal by heating, then coolirg slowly 

C. Harden a nonTeircus met^l by heating, then cooling slowly 

D. Harden a ferrous metal by heating and tempering 

E. Surface-harden a ferrous metal by heating in the presence of a carbon 
compound 

XVIII. FINISH 

A. Draw-file a piece of flat or round stock 

B. Finish-file edges and corners 

C. Wire brush a surface 

D. Clean a surface with steel wool or abrasive cloth 

E. Degrease a surface with a solvent 

F. Etch a surface with an acid 

G. Blue a finished piece 

H. Apply enamel to a finished piece 

I. Apply lacquer to a finished piece 

J. Hand-buff a finished surface, using polish or wax 

IB 



SUGGESTED JOBS IN THE METAL TRADES 

I. SHEETMETAL: LAYOUT AND FABRICATION 

A. Elementary layout 

1. Lay out patterns and construct simple rectangular boxes and pans 

2. Lay out patterns and construct rectangular flaring pans 

3. Lay out patterns and construct multipiece boxes and pans 

4. Lay out patterns and construct circular pipe 

5. Lay out patterns and construct circular pans and pails 

6. Lay out patterns and construct rectangular duct cleats and seams 

7. Lay out patterns and construct rectangular duct ells and angles with 
square throat and heel 

8. Lay out patterns and construct 90° Y and branch in a rectangular duct 

9. Lay out patterns for rectangular duct-change elbows 

10• Lay out patterns for rectangular duct-change angles 

B, Parallel-line layout 

1. Lay out stretchout patterns and construct parallel line profiles 

2. Lay out patterns and construct two-piece 90® elbows and angles of 
round pipe 

3. Lay out patterns and construct two-piece elbows of any profile 

4. Lay out patterns and construct 90* T*s of equal-diameter round pipe 

5. Lay out patterns for angle T's of unequal diameter pipe 

6. Lay out patterns and construct multipiece elbows 

7. Lay out patterns and construct round pipe offsets 

8. Lay out patterns, using 90** round elbow patterns for elbows with 
angles of less than 90°=' 

9. Lay out patterns, using multipiece elbows to construct round-pipe 
offsets 

10. Lay out patterns and construct, an oblong 90° angle 

11. Lay out patterns and construct square-face miters 

12. Lay out patterns and construct ogee return miters 

13. Lay out patterns and construct butt miters 

14. Lay out patterns and construct return miters other than right angles 

15. Lay out patterns and construct butt miters against oblique surface? 
in the plan 

16. Lay out patterns and construct eaves-trough miters 

19 
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17. Lay out patterns and construct oblique-face miters 

18. Lay out patterns and construct a range hood 

19. Lay out patterns, using the three-point method.; 90* transition 
elbows 

20. Lay out patterns of 90° transition elbows, using three-line method 

21. Lay out patterns and construct 90° transition elbows with van*̂ s 

22. Lay out patterns and construct molded conductor heads 

23. Lay out patterns and construct octagonal roof finals 

C. Radial line development 

1. Lay out patterns and 

Lay out patterns and 

Lay out patterns and 

Lay out patterns and 

Lay out patterns and 

3. 

4. 

5. 

6. 

7. 

8. 

9o 

10. 

11. 

12. 

Lay out patterns and 
pyramid? 

Lay out patterns and 

Lay out patterns and 

Lay out patterns and 

Lay out patterns and 

Lay out patterns and 
cylinder obliquely 

Lay out patterns and 

construct cones and frustums 

construct funnels 

construct round ventilator heads 

construct square pyramids 

construct irregular frustums 

construct irregular frustums of hexagonal 

construct conical outlet for 1/2-round gutter 

construct collars on double-pitched roofs 

construct rectangular pyramids 

construct oblong raised covers 

construct frustum of cone Intersected by 

construct a cone intersecting a cone obliquely 

D. Triangulation 

1. Develop patterns and construct 

2. Develop patterns and construct 

3. Develop patterns and construct 

4. Lay out patterns and construct 

5. Lay out patterns and construct 

6. Lay out patterns and construct 

7. Lay out patterns and construct 
vertical on two sides 

8. Lay out patterns and construct 

9. Lay out patterns and construct 

10, Lay out patterns and construct 
pitched roofs 

20 

a square-to-square transition piece 

a square-to-round 

a round reducer 

round-to-oblong transitions 

drop-cheek elbows 

twisted rectangular pipes 

rectangular-to-round fittings, 

irregular oblong-to-round fittings 

irregular T joints 

square-to-round roof collars for 
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xl. Lay out patterns 
boot 

12. Lay out patterns 

13. Lay out patterns 

14. Lay out patterns 

15. Lay out patterns 

Lay out patterns 

Lay out patterns 

16 

17 

18 Lay out patterns 
and mouth 

and construct a round-to-rectangular, 90° furnace 

and construct scalene cones 

and construct a three-piece, square-to-round elbow 

and construct a three-piece, round reducing elbow 

and construct a tapering Y branch 

and construct three-branch fittings 

and construct a two-way elbow intersection 

and construct ship ventilator with a round base 

II. MACHINE SHOP 

A. Engine Lathe 

1. Plain turn (rough, finish, polish) 

a. Between centers 

b. With chuck 

2. Bore 

a. Straight holes 

b. Angular holes 

c. Taper holes 

d. Multi-diameter (concentric) holes 

e. Bore and face blind holes 

fo Recess and groove inside diameters 

3. Face 

a. In a chuck 

b. Between centers 

c. To radii and fillets 

4. Drill 

a. Straight drill 

b. Ream 

c. Countersink 

d. Drill and countersink 

e. Counterbore 

21 



5. Thread 
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a. Chape external threads 

b. Chase internal threads 

c. Chase taper threads 

6. Taper turn 

a. Using compound rest 

b. Using taper attachment 

c. Using offset tail stock 

7o Grind, using cool post grinder 

a. External grinding 

b. Internal grinding 

80 Use accessories 

a. Faceplate turning 

b. Use of steady rest 

B. Drill press 

C. 

1. 

2, 

3. 

4. 

5. 

60 

7. 

Straight-drill flat stock 

Straight-drill round stock 

Countersink 

Counterbore 

Ream 

Tap 

Spot-face 

Shaper 

1. Shape horizontal surfaces 

2. 

3. 

4. 

5. 

6. 

Shape angular surfaces 

Shape vertical surfaces 

Shape grooves and external keyways 

Shape in te rna l 'keyitays 

Serrate 

22 



D. Mill 

1. Horizontal 

a. Plain-mill a horizontal surface 

b. Plain-mill a vertical surface 

c. Cut a slot 

d. Cut a keyseat 

e. Make an angular cut 

f. Drill and ream holes 

g. Enlarge holes by boring and counterboring 

h. Cut spur gears 

i. Cut helical gears 

2» Vertical 

a. Plain-mill a surface with an end mill 

b. Drill and ream holes 

Co Enlarge holes by boring and counterboring 

d. Cut a slot; cut a T slot 

e. Set up and cut flues and splines 

E. Bench grinder 

1. Sharpen hand tools 

2. Form grind 

F« Surface grinder (vertical spindle) 

1. Grind a plain surface 

2. Grind an edge or end 

3. Step-grind an edge, end, or face 

4. Form-grind an edge or end 

G. Power saws 

1. Reciprocal hacksaw: cut off ferrous and nonferrous metals 

2. Band saw 

a. Straight-cut single pieces of stock 

b. Contour-cut single pieces of stock 

c. Cut Internal contours of single pieces 

d . Make s t - m l g h t - onH nnxitn^ir- cute> o f of-nr»lcod, m n l t i p l e p l f c e f ? 
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III. WELDING 

A. Oxyacetylene welding 

1. Downhand position 

a. Fundamental operations 

(1) Run a fusion bead 

(2) Run a bead with a filler rod 

b. Light sheet (under 1/8") 

(1) Make a tack weld 

(2) Mak a butt weld 

(3) Make an outside corner weld 

(4) Make lap welds 

(5) Make tee welds 

(6) Make flange welds with and without filler rods 
c. Heavy stock 

(1) Tack a square-butt weld 

(2) Make a square-butt weld 

(3) Make a single-bevel buti weld 

(4) Make a single-vee butt weld 

(5) Make a strapped square-butt weld 

2. Horizontal position 

a. Make a single-bevel butt weld 

b. Make a lap weld 

3. Vertical position 

a. Run a filler bead in an inside corner 
b. Make a square butt weld 

c. Make a single-vee butt weld 

4. Overhead position 

a. Make a fillet weld 
b. Make a lap weld 

c. Make a square butt weld 
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5. Pipe welds (up to 2" diameter) 

a. Make a butt weld in the vertical position 

b. Make a butt weld in the horizontal position 

B. Brazing 

1. Braze a lap joint on sheet steel 

2. Join dissimilar metals by brazing 

3. Build up cast Iron by brazing 

4« Braze a single-vee butt joint (heavy plate) 

5. Braze a tee joint 

C. Cast iron 

1. Weld cast iron with oxyacetylene 

D. Oxyacetylene cutting 

1. Make straight line cuts 

2. Cut arcs and circles 

3. Pierce heavy stock 

4. Bevel plate and pipe 

5. "Wash" a weld 

6. Set up and operate an automatic cutting machine 

E. Manual metal arc 

1« Flat position 

a. Use 6010 or 6011 electrode 

(1) Set up and adjust MMA equipment 

(2) Strike and maintain an arc 

(3) Run a stringer bead 

(4) Make a single-pass fillet joint 

(5) Make a raultiple~pass fillet joint 

(6) Make a multiple-pass tee joint 

b. Use a 7016 or 7018 electrode 

(1) Set up and adjust MMA equipment 

(2) Strike and maintain an arc 

(3) Run a stringer bead 

(4) Make a single-pass fillet joint 
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(5) Make a multiple-pass fillet joint 

(6) Make a multiple-pass tee joint 

2. Vertical position: 6010 or 6011 

a. Make a single-pass tee joint 

b. Make a multiple-pass tee joint 

c. Make a strapped vee-butt joint 

d. Make an open vee-butt joint 

e. Make a vertical^down, single-pass fillet joint 

3. Horizontal (6010 electrode) 

a. Make a single pass tee joint 

b. Make a multiple pass butt joint 

4. Overhead position 

a. Use 6010 or 6011 electrode 

(1) Run stringer beads 
(2) Run weave beads 

(3) Make an open vee-butt joint 

b. Use 7016 or 7018 electrode 

(1) Run stringer beads 
(2) Run weave beads 

(3) Make an open vee-butt joint 

5. Pipe welding 

a. Horizontal position (6010 electrode): Make an open vee-butt weld 
(without a chill ring) 

b. Vertical position 

(1) Make an open vee-butt weld (without a chill ring) 

(2) Join standard pipe to a 90° elbow (a socket weld) 

Tungsten inert-gas welding on ferrous stainless, and nonferrous 
aluminum 

1. Downhand position 

a. Run a fusion bead 

b. Make a fillet weld on a tee joint 
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c. Make a square-butt joint 

d. Make a single vee-butt joint 

e. Make a lap weld 

f. Make a corner weld 

2, Horizontal position 

a. Make a single-pass tee joint 

b. Make a multiple-pass butt joint 

3, Vertical position 

a. Make a single-pass tee joint 

b. Make a multiple-pass butt joint 

4, Overhead position: 

a. Make a multiple-pass butt joint 

I '* 
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TOPICS OF RELATED INSTRUCTION 

I. APPLIED MATHEMATICS 

A. Whole numbers 

1. Addition of whole numbers 

2. Subtraction of whole numbers 

3. Multiplication of whole numbers 

4. Division of whole numbers 

B. Fractions 

1. Addition of common fractions 

2. Subtraction of common fractions 

3. Multiplication of common fractions 

4. Division of common fractions 

C. Decimal fractions 

1. Addition of decimal fractions 

2. Subtraction of decimal fractions 

3. Multiplication of decimal fractions 

4. Division of decimal fractions 

D. Measurements 

1. Linear measure 

2. Angular measure 

3. Circular measure 

4. Area 

5. Volume 

E. Percentage 

1. Finding -zhs oerceni: of numbers 

2. Application of percentage 

3. Averages 

4. Estitnatee 

5. Percentage of limpl^ finance 

6. Use of jeicentage in manufacturing and cost 

28 



I 

m 

F. Graphs 

1. Bar graphs 

2. Line graphs 

3. Circle graphs 

G. 

H. 

Symbols 

1. Addition of symbols 

2. Subtraction of symbols 

3. Multiplication of symbols 

4. Division of symbols 

Equations 

1. Concept of positive and negative numbers 

2. Solving equations by addition 

3. Solving equations by subtraction 

4. Solving equations by multiplication 

5. Solving equations by division 

I. Formulas - application as applied to 

1. Rectangles 

2. Squares 

3. Circles 

J, Geometry of lines and shapes 

1. Lines 

2c Angles 

3. Circles 

4. Basic solid and flat shapes 

K. Trigonometry 

1. Description of functions 

a. Sine 

b. Cosine 

c. Tangent 

2. Description of cofunctions 
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3. Trigonometric tables 

a. Use 

h, Interpolation 

4. Applied problems 

L. Logarithms 

1. Description 
2. Use of tables 

a. Multiplication 

b. Division 

c. Roots and powers 

ISf 
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II, APPLIED PHYSICAL SCIENCE 

A. The composition of matter 

1\ structure 

a. Compounds, mixtures 

b. Molecules 

c. Atoms 

d. Protons, neutrons, electrons 

2. Physical states 

a. Solid 

b. Liquid 

c. Gas 

B. Measurement 

1. English system 

a. Linear: inches, feet, miles, etc. 

b. Area: square inches, feet, miles, etc. 

c. Volume: cubic inches, feet,volume 

2. Metric system 

a. Linear: milli-centi-, meter 

b. Area: square milli7,centi-, meter 

c. Volume: cubic milli-, centi-, meter 

^ ^ • 
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C. Simple machines 

Levers 

.'iKi- I 

p I 

a. Mechanical advantage 

b. Hand tools 

c. Industrial machines 

2. Incline planes 

a. Mechanical advantage 

b. Wedges 

3. t'Jheels and axles 

a. Mechanical advantage 

b . Gears 

4e Screw threads 

a. Mechanical advantage 
b. Transmission of motion 

c. Torque: nuts, bolts, screws 

5. Pulleys 

a. Mechanical advantage 
b. Simple 

c. Compound 

D. Friction 

1. Cause 
2. Types 

a. Rolling 

b. Sliding 

3» Effects 

a. Heat 
b. Wear 

Heat 

1. Sources 

a. Solar 

b. Electrical 
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c. Atomic 

d. Friction 

e. Other 

2. Measurement 

a. Specific 

b. Latent 

3. British thermal unit (Btu) 

4. Transfer of heat 

a. Radiation a 
SI 

!̂ R; b. Conduction 

c. Convection 

F. Chemical reactions 

1. Acids 

a. Sulfuric 

b. Muratic 

c. Acetic 

2. Bases 

a. Sodium hydroxide 

So Salts 

a. Sodium chloride 

b. Other 

4. Corrosion of metals 

a. Chemical 
b. Electrical 
c. Electrolysis 

I I I . BASIC MSTî LLURGY 

A. Def in i t ions and explana t ions 

1 . Metal lurgy 

a. Extractive 

b. Physical 

^& 32 
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2. Ore 

3. Element 

4. Metal 

a. Properties, structure, characteristics 

b. Base or parent 

c. Filler 

5. Alloys 

a. Composition 

b. Types 

B. Properties of metals 

1. Chemical 
2. Electrical 

Conductors 

(1) Good 

(2) Poor 

b. Konconduc tors 

3. Thermal 

w- ' 

t: I 

4, Mechcxiiical 

a. Stress and strain 

b. Tensile strength 

(1) Yield point 

(2) Yield strength 

(3) Elastic limit 

c. Elasticity 

d. Du-tility 

e. Br i t t l eness 

f. Toughness 

g. Hardness 

(1) Br inel l 

(2) Rocla^ell 
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h. Corrosion resistance 

C. Basic physics 

1. The structure of matter 

a. Compounds 

b. Elements 

c. Atoms 

(1) Neutrons 

(2) Protons 

(3) Electrons 

2. The table of the elements 

a. Inert gases 

b. Metals 

c. Nonmetals 

3. The states of matter 

a. Gas 

j b. Liquid 

• i c. .Solid 

D. Structure of metals 

1. Grains: space-lattice type 

ao Body-centered cubic 

b. Hexagonal close-packed 

Co Face-centered cubic 

2. Allotroplc change 

3. Temperature range 

a. Upper critical temperature 

b. Transformation temperature 

c. Lower critical temperature 

4. Iron-carbon structure 

a. Pearlite 

b. Austenite 

c. Cemetite 
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d, Ferrite 

e. Eutectoid mixture 

E. Extracting and forming metals 

1. Mining 

2o Smelting 

a. Blast furnace 

b. Bessemer process 

c. OpeD hearth 

d. Electric furnace 

e. Other 

3. Casting 

a. Pure iron 

b. Iron-carbon and steel 

c. Nonferrous 

4. Other metal forming 

a. 

b. 

c. 

do 

Cold roiling 

Extruding 

Hot rolling 

Forging 

Heat treating 

a. 

b. 

Co 

d. 

e. 

f. 

g» 

h. 

Annealing 

Quenching 

Carburizing 

Spheroidizing 

Hardening 

Tempering 

Flame hardening 

Other 

F. Weldability 

1, Definitions and explanations of types 

!?, Practical weldability 

b. Metallurgical weldability 

c. Technical weldability 
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2. Factors to be considered in determining weldability 

J J a. Type of parent metal: its content 

M^, b. Type of filler metal 

J J c. Influence of atmospheric gases 

^, d. Influence of shielding material 

e. Speed of weld 

f. Physical size of the object 

g. Need for pre- or post-processing: heat treat, anneal, preheat,etc, 

G. Types of metals and their weldability 

1« General 

a. Ferrous: iron is the main ingredient 

b. Nonferrous: nonmagnetic 

Ferrous 

a<, Steel with carbon 

(1) Low-carbon: ,05 - .30% carbon 

(2) Medium-carbon: .30 - .35% carbon 

(3) High-carbon: .45 - .75% carbon 

(4) Very high-carbon: .75 - 1.5% carbon 

b, Otner alloying metals with steel 

(1) Nickel 

(2) Chromium 

(3) Molybdenum 

(4) Tungsten 

(5) Silicon 

(6) Manganese 

(7) Other: aluminum, pper 

c. Cast iron 

(1) Gray cast iron 

(2) Alloy cast iron 

(3) White cast iron 

(4) Malleable cast iron 

(5) Nodular 

If 
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d. Wrought iron 

e. Cast steel 

f. Stainless steel 

(1) Chromium-nickel: Group I 

(2) Hardenable chromium: Group II 

(3) Nonhard enable 

3, Nonferrous metals 

a. Copper and its alloys 

(1) Copper 

(2) Brass 

(3) Bronze 

b. Aluminum and its alloys 

(1) Aluuiinum 
(2) Wrought aluminum alloy 

(3) Cast aluminum alloys 

c. Magnesium and its alloy 

(1) Magnesium 

(2) Alloying metals: aluminum, manganese, zinc 

d. Zinc and its alloys 

(1) Zinc 

(2) Alloying metals: copper, tin 

e. Nickel and its alloys 

(1) Nickel 
(2) Konel: K, H, S, R, N 

(3) Inconel 

f. Lead: grades 

(1) Antimonial 

(2) Corroding 

(3) Common 

(4) Chemical 

li 
1. 

Il 
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H. Machinability 

1. Definition 

2. Factors influencing machinability 

â  Hardness 

b. Alloys 

c. Processing and heat treatment 

3. Relation between cast-iron hardness and machinability 

4. Relation between tensile strength and hardness 

I. Machinability of metals 

1, Classes: ferrous, nonferrous 
2. Cast-iron 

a. Gray 

b. t̂ Tiite 

i^- ^ ' • c. Malleable 

3. Wrought iron 

4, Steel 

a. Carbon: low, medium, high 

b. High speed 

c. Tool 

do Alloys: nickel, manganese, chromium, molybdenum, tungsten, ( 
vinadium sillite, tungsten carbide ; 

5. Base metals: lead, copper, zinc, tin, nickel, aluminum \ 

6. Alloys: Bar-alloy, pewter, brass, bronze, nickel silver ; 
i 

7. Precious metals: sterling silver, gold, platinum \ 

J. Metal identification 
1; 

1. Visual and manual examination: color, texture, weight 

2. Spark test 

3. Chip test 

4. Magnetic test 

5. Hardness test 

38 



**-/? 

IV. BLUEPRINT READING 

A. Fundamentals 

\WJ ' *" 1. Basic lines 

«l ! 
fe i 

p 

1̂  

a. Object line 

b. Hidden line 

c« Center line 

d. Dimension 

e. Extension 

f. Leaders 

g. Cutting plane 

h. Section 

i. Irregular break 

(1) Long 

(2) Short 

2. Principal views (orthographic projection) 

N • • a. Front 

b. Top 

c. Side, right 

d. Side, left 

e. Bottom 

f. Rear 

3. Other representations 

a. Oblique 

b. Isometric 

c. Perspective 

4. Dimensions 

a. Purpose 

b. Types 

(1) Location 

(2) Size 

c. Systems 
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(1) Aligned 

(2) Undirectior̂ al 

d. Methods 

(1) Fractions, decimals, and degrees 

(2) Chamfers and bevels 

(3) Radius, arc, and curves 

(4) Drilled holes 

(5) Other holes 

(6̂  Tolerances 

(V 2ale 

(8) Threads 

7. Structural shapes and conventional representation 

a. Geometric solids 

(1) Sqaare 

(2) Rectangular 

(3) Round 

(4) Hexagonal and octagonal 

b. Beams 

(1) Angles: equal and unequal, L-shape 

(2) Tees 

(3) Channels 

(4) I's 

(5) Irregular 

c. Cylinders 

(1) Thin-wall 

(2) Standard 

(3) Heavy 

(4) Extra-taavy 

8, Auxiliary vie^s 

a. Primaries 

b. Secondaries 
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9. Abbreviations and symbols 

a. Abbreviations 

(1) Standards 

(a) ASA « 

(b) Am -

(d) SAB '-

American Standards Association 

American Welding Society 

Birmingham Wire Gage 

Society of Automotive Engineers 

Ce) Otĥ r̂s 

(2) MefsS^i 

(a) br - brass 

(b) bro - bronze 

(c) CI - Cast Iron 

(d) CRS - Cold Rolled Steel 

(e) Others 

(3) Geometry 

(a) D - diameter 

(b) R - radius 

(c) Hex - hexagonal 

(d) P - pitch 

(e) Other 

(4) Measurement 

(a) ft. or ' - foot, feet 

(b) in. or " - inch(es) 

(c) deg. or ** - degrees 

(d) lb. or ^ - pound(s) 

(e) Other 

(5) Process 

(a) D - drill 

(b) chfr - chamfer 

(c) c*bore - counterbore 

(d) ox - oxidize 

(e) Other 
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b . Symbols 

(1) Reference line 

(2) Arrowhead 

(3) Element(s) 

(a) Flnlsn symbol 

(b) Contour symbol 

(c) Root opening: depth for plug and slot 

(d) Size or strength for resistance welds 

(e) Groove angle 

(f) Length of weld 

(g) Pitch 

(h) Field weld symbol 

(1) Weld all-around symbol 

(j) Number of spot or projection weld 

(k) Specification, process, or other 

(1) Tall (when specification used) 

(m) Basic weld symbol 

(aa) Square 

(bb) V 

(cc) Bevel 

(dd) U 

(ee) J 

(ff) Other 
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Sheet metal equipment 

Quantity 

2 sets 

1 

1 

1 

1 

1 

1 

1 

2 

1 

EQUIPMENT LIST 

for the 

METAL TRADES 

Description 

Stakes: one set for bench plate mounting; 
one set with revolving stand 

Candlemold 

Beakhorn 

Blowhorn 

Needlecase 

Creasing 

Hollow Mandrel 

Solid mandrel 

Bottom 

Double seaming 

Conductor 

Bevel edge 

Common square 

Teakettle 

Hatchet 

Coppersmith 

Double seaming with four heads 

Bar folder; including stand; 36" 

Rotary machine, combination; A, B, C, D rolls; 22-gage capacity; 
including standard 

Rotary machine, combination; 7" throat; with rolls A, B, C, D, E, 
F; 3/4" ogee rolls; elbow edging rolls; including stand; 24-gage 
capacity 

Setting down machine; with standard; 1/2" seam, 18-gage capacity 

Slip roll; 16-gage capacity 3" roll diameter; including stand; 
42" length 

Shears, squaring: foot-operated; 48" capacity 

Bench brake, universal box and pan; 36-1/4" bench model; 22-gage 
capacity 

Cornice brake; 16-gage capacity; 5* length 

Gas bench furnaces; double burner 

Bevel shear 

Unishear; 16-gage capacity 
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Machine shop equipment 

Quantity Description 

1 

1 

2 

2 

1 

1 

1 

1 set 

1 

1 

1 

1 set 

1 set 

1 

1 set 

1 set 

1 set 

1 

1 set 

1 set 

6 

(3) 

(3) 

(3) 

Lathe, engine; 16" swing, 48" between centers; gear-drive head; 
quick-change gear box; long-nose, laper spindle; 2-speed, reversing-
type motor; coolant pump 

ACCESSORIES, to fit the above lathe 

Collet attachment; with collets range 1/16 - 1", by 1/16" 
increments; with collet rack 

Chuck, 3-jaw universal; 10" diameter 

Drill chuck; 1/4" - 3/4" capacity 

Chucks, 4-jaw independent; 10" diameter (1); 14" diameter (1) 

Face plates; 1 large, 1 small 

Taper attachment, telescoping 

Steady rest 

Follower rest 

Tool holders; left, right, straight 

Boring bar set 

Thread dial 

Micrometer stop 

Parting tools;left, right, straight 

Knurling tools 

Live center; heavy-duty 

Tool holders, carbide; left, right, straight 

Adaptor sleeve; for headstock 

Lathe dogs; safety-type 

Taper arbc:; for tallstock 

Pipe centers 

Hollow centers 

ComMnatioa center drill and coi'ntersink 

Lathes, engine; 13" swing, 42" between center; gear head, quick-
change gear box; long-nose taper spindle; 2-speed, reversing-
type motor; coolant pimip 
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Machine shop equipment 

Quantity Description 

i 

ACCESSORIES, to fit the above lathe 

1 Collet attachment; with collets range 1/16 - 1", by 1/16" 

increments; with collet rack 

1 Chuck, 3-jaw universal; 10" diameter 

1 Drill chuck; 1/4" - 3/4" capacity 

2 Chucks, 4-jaw independent; 10" diameter (1); 14" diameter (1) 

2 Face plates; 1 large, 1 small 

1 Taper attachment, telescoping 

1 Steady rest 

1 Follower rest 

1 set (3) Tool holders; left, right, straight 

1 Boring bar set 

1 Thread dial > 

1 Micrometer stop 

1 set (3) Parting tools; left, right, straight \ 

1 set Knurling tools • 

1 Live center; heavy-duty J 

1 set (3) Tool holders, carbide; left, right, straight 1 

1 set Adaptor sleeve; for headstock • 

1 set Lathe dogs; safety-type i 

1 Taper arbor; for tailstock f 

1 set Pipe centers | 

1 set Hollow centers 

6 Combination center drill and countersink J 

2 Milling machines, vertical; table size minimum 9" x 46" longitudi- 'A 
nal travel minimum 32". Machine to have power feed to table 
(longitudinal only); head to rotate 360° on ram, turret to rotate ' 
360° on column, head to tilt 45° backward on ram; power-feed head 
with independent motor drive. 

ACCESSORIES, to fit the above mill 

1 set Parallels 

1 Vise, swivel base 

1 Dividing head and accessories 
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Machine shop equipment 

Quantity Description 

1 Rotary table 

8 Cutte*.s, woodruff key seat; high speed steel; two each of the 
following: 3/8 x 1/8, 5/? x 3/16, 3/4 x 1/4, 1 x 3/8 

6 Cutters, plain milling; high-'5peed steel; one each of the fol­
lowing sizes: 2-1/2 x 1/4 x 1, 2-1/2 x 3/8 x 1, 2-1/2 x 1/2 x 1; 
2-1/2 X 5/8 X 1-1/4, 3 X 3/4 X 1-1/4, 3 x 1 x 1-1/4 

4 Cutters, slitters (saws); hollow-groun% high-speed steel; two 
each of the following sizes: 1-1/4 x 1/16 x 1/2; ?-l/2 x 1/8 
X 1/2 

1 set (8) Cutters, involute spur gear; high-speed steel; for 14-1/2° 
pressure angle; numbers 1 through 8 for a 16 diametral pitch, 
2-1/8 diameter, 7/8" arbor 

6 Cutters, side milling; high-speed steel; one each of the follow­
ing sizes: 3 x 1/4 x 1, 3 x 3/8 x 1, 3 x 1/2 x 1^ 5 x 5/8 x 1, 
4 X 3/4 X 1, 4 X 7/8 X 1 

8 End mills, 2-flute, single end; high-speed steel; hollow-ground, 
fast spiral flutes; right-hand spiral, right-hand cut, two each 
of the following sizes: 1/4 x 3/8, 3/8 x 3/8, 1/2 x 3/8, 
5/8 X 3/8 

12 End mills, 4-flute, single end; high-speed steel; hollow-ground, 
fast spiral flutes; right-hand spiral, right-hand cut, three 
each of the following sizes: 1/4 x 3/8, 3/8 x 3/8, 1/2 x 3/8, 
5/8 X 3/8 

4 End mills, 2-flute double end; high-speed steel; hollow-ground, 
fast spiral flutes; right-hand spiral; right-hand cut; standard 
length; one each of the following: 1/2 x 1/2, 5/8 x 5/8, 
3/4 X 3/4, 1 x 1 

6 End mills, 2-f1.ute single end; high-speed steel; hollow-ground; 
right-hand spiral; right-hand cut; two each of the following: 
1/4 X 3/8, 3/8 X 3/8, 1/2 x 1/2 

2 End mills, shell; high-speed steel with mandrell; 3/4 - 1-1/2 
by 1/8" increments 

1 Shaper, horizontal 16" hydraulic, universal table, with swivel 
vise, with standard tool holders; one set hold-downs, 220 volt, 
3-phase motor with magnetic switches. Power feeds, 360° head 
swivel accessories to include centers, rotary lathe, automatic 
oiler; extended tool holder; angle plate and all necessary 
wrenches, keys, bolts, and nuts 
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Machine shop equipment 

Quantity Description 

2 Surface grinders, hydraulic, 8" x 24" minimum work capacity, 
220 volt, 3-phase motor with automatic lubrication system. 
Hardeued longitudinal ways, dust collector, permanent magnet 
' chuck, wet-grind attachment with pulp and splash guards, hydrau­
lic crossfeed, mounted diamond wheel dresser and all necessary 
wrenches, keys, and bolts 

1 Reciprocating power saw; 6-3/4" x 6-3/4" with automatic lift, 
1/2 hp motor, 115 volt, 60 cycle; with wetcutting attachment 

1 r-'t-off band saw 

1 Tool grinder; 17" between tail stocks; 3-5/8 x 22-1/2 table 
working surface; 4-3/4" crossfeed; 10" table travel; with all 
attachments for cutter grinding; 1 hp, 220 volt, 3-phase motor 

1 Drill press, floor model: 20"; min. 4" dia. coltim; tapping 
attachment; with reducing sleeves for spindle; 3-phase preferred, 
single-phase acceptable; 1 hp motor, step pulley 

1 Press, hydraulic, aroor; heavy-duty, structural steel frame, 
50-ton capacity; hand operated; handwheel and screw for quick 
adjustment; automatic ram return; adjustable table 

1 Power saw 20", 220 volt, 3-phase motor; with table tilt, welder, 
grinder, variable speed drive, and blade shear, disc cutting 
attachment, etching pencil, work light, illuminated magnetic 
attachment, mist coolant, band polishing attachment, long file, 
guide mitering attachment ascembly, power feed, metal supply 
cabinet, kip fence; angle guiae blocks 

Px̂ racetylene welding and cutting equipment 

Quantity ^ Description 

2 Combination outfits for welding, cutting, brazing, heating, and 
soldering 

Or, the contents may be purchased separately to include: 

2 Welding torches 

2 ooseneck extensions 

6 Welding tips: 2 each of sizes 62, 55, 42 

2 Gas raiders 

2 Cutting attachments, wit"- 90* head 

2 Cutting tips: Size 53 

2 Acetylene regulators, two-gage type 
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Oxyacetvlene welding and cutting equipment 

Quantity Description 

2 Oxygen regulators, two-gage type 

50 ft Welding and cutting hose, dual-type with two hoses permanently 
bonded together, 1/4" diameter, with appropriate female connec­
tions on all ends 

2 pairs Welding goggles; with ''S lens, monogoggle-type 

2 Spark lighters, with round file lighter 

2 Torch wrenches 

Additional pieces not in the outfit: 

2 Welding tips, tip size 50 

2 Welding tips: size 58 

1 Cutting outfit, hand operated, heavy-duty, for cutting only 

Or, the contents may be purchased separately to include: 

1 Cutting torch; brass head set at 90** 

3 Cutting tips, acetylene, sizes 62, 53, and 46 

1 Regulator, acetylene, two-gage type with gages 

1 Regulator, oxygen, two-gage type with gages 

25 ft Cutting hose; dual-type with two hoses permanently bonded 
together; 1/4" diameter with appropriate female connections on 
all ends 

Additional pieces not in the outfit: 

2 Cutting tips for rivets; size 53 

2 Gouging tips J, with tip orifice 1/8" 

1 pair Goggles, welding; with #5 lens 

1 Spark lighter with round file lighter 

1 Wrench, torch 

1 Circle cutting attachment 

1 Portable flame-cutting machine, with torch, torch-holder, cutting 
tip for acetylene, torch wrench, machine-to-torch hose assembly 
(with conii -utions and hose connection block having double action 
cutoff), machine track, liS-volt motor with three-wire cord 

n u 
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Manual metal arc welding equipment 

1 Welding machine, arc (manual metal); a-c transformer type, 250-amp 
output, 230-volt, 60-cycle input, with pigtail and 2 cable lugs 

Accessories for the abo\a welder: 

25 ft Cable; 12-1/2 ft. lead, 12-1/2 ft. ground for each machine, //2/^ 
gage 

1 Electrode holder, with replaceable tip insulators 

1 Ground clamp 

1 Welding machine, arc (manual met^l); a-c transformer type; 300-amp 
output; 230-volt, 60-cycle input; witu pigtail and 2 cable lugs 

Accessories for the above welder: 

1 [ 25 ft Cable; 12-1/2 ft. lead, 12-1/2 ft. ground for eacn machine //2/0 

gage 

1 Electrode holder, with replaceable tip insulators 

1 Ground clamp 

n 1 Welding machine, motor-generator type; 300-amp output, 230-volt, 
y 60-cycle input; with pigtail and 2 cable lugs 

Accessories for the above welder: 

25 ft Cable; 12-1/2 ft. lead, 12-1/2 ft. ground for each machine, #2/0 
^ gage 

tL 1 Electrode holder, with replaceable tip insulators 

1 Ground clamp 

Tungsten inert gas welding equipment 

1 Welding machine, arc (manual metal); a-c/d-c transformer-type with 
rectifier for straight and reverse polarity 

1 Torch, TIG; water-cooled, 350-amp capacity; with short and long 
back cap, end with ceramic tip 

2 12-1/2 ft. Torch lead (connecting cable) 

2 10 ft. Ground cable; #1 gage 

1 Remote control switch, either hand or foot operated 

1 Ground clamp 

1 Water coolant system, 10-gallon capacity, with llS-volt, ^x. 
60-cycle pump motor 

25 ft Coolant hose 

1 Argon regulator 
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Tungsten inert gas welding equipment 

1 Argon flowmeter 

12 ft Connecting hose, single; for Argon; work-rated capacity and 
necessary fittings 

Drafting equipment 

5* Drawing tables; 23" x 31" top 

5* Stools; 24" high 

1 Chalkboard, green; reversible board on stand; 4* x 6' 

1 Compass, chalkboard; 16" 

1 Protractor, chalkboard; 15-1/2" 

1 T-square, chalkboard; 6* long 

5* Scales, architect's (Plastic); 12" 

5* Triangles, 30«, 60°; 10" 

5* Triangles, 45°, 45°; 10" 

5* Irregular curves; 10" 

1 Draftsman pencil sharpener 

5* T squares, wood or metal or plastic 

* This quantity is dependent on the number of beginning students in the 
class. 

Equipment and tools for the shop and for trainee protection 

1 Grinder, heavy-duty, on pedestal; push-button switch; sealed ball­
bearings; enclosed, adjustable wheel guards; adjustable safety-
shields; tool tray and lift-out water pot, mounted on base; 220 
volt, three-phase motor, fully enclosed, 1-hp, 1800 rpm, with two 
grinding wheels, 6" in diameter 

1 Grinder, heavy-duty, bench mounted; push-button switch; sealed 
ball-bearings; enclosed, adjustable wheel guards; adjustable 
safety shields; lift-out water pot; 220 volt, three-phase motor, 

:^ fully enclosed; 3/4 hp, 1800 rpm, with two grinding wheels, 6" 
Sin in diameter 
«|( 

£|if-' 1 Hand grinder, for 4" grinding wheel 
^ 3 ^ 1 Disc sander 

^ ^ 

1 Air compressor, horizontal; 2-stage, 10 hp. 220 volt, 60 cycle, 
3-phase motor, delivery 42 cu. ft. per minute, horizontal tank. 

% ^ 4 cylinder 3,20 gallon capacity, with enclosed belt guard 
^^* 1 Furnace, for reprocessing aluminum 
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Quantity Description 

2 Grinders, portable, with 36" flexible shaft and 1/4" chuck 

2 Cylinder trucks, with tool box and 10" rubber wheels (min) 
(purchase only if manifold system is not used) 

10 Welding benches; 5 for oxyacetylene which must have firebrick top; 
5 for electric welding, firebrick top optional; 24" x 24" top 

5 Welding booths; for electric welding; with overhead clamp in each 

1 Welding booth; for electric welding under handicap 

1 Drying box for welding rod 

5 VJelding helmets, vulcanized fiber construction with fixed glass 
holder, complete with ratchet adjustment headband, cover lens, and 
j5flO welding lens 

4 Hand shields, vulcanized fiber construction with aluminum handle and 
fixed glass holder cover lens, and #10 welding lens 

•'Welding goggles, nonogoggle-type, with #54 clear cover lens, and #74 
shade 5 welding lens 

Safety glasses, with folding temples and hardened lens of medium 
shade 

Faceshield visors, with light green tint, .040 thick visor 

1*̂  4 prs« Welding gloves, regular 

Welding gloves, inert arc 

U 4 Welder's coats, leather, with collar, snap fasteners down front and 

on sleeves, sized to fit student 

Tip cleaners in a case, standard range of drill size, 51~74 

Tip drills 

I IT" 6 doz. Chipping hammers, combination cone and chisel point 

4 

4 

2 

4 

2 

4 

3 

1 

6 

p r s . 

p r s . 

prs« 

p r s . 

s e t s 

se t 

doz. 

Hand fools 

15 

8 

6 

6 

4 

6 

6 

4 

1 

Awls, scratch 6-i/2" long 

Dividers, wing 8" 

Dividers, wing 10' 

Dividers, wing 12" 

Square, steel framing: body 24" s 2'', tongue 16" x 1-1/2"; 1/16" 
graduations 

Squares, steel, with numbers on throat, 1/16" graduations 12" 

Squares, combinati-.n 12" 

Squares, combination 6" 

Rule, zigzag, wood 6* 
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Quantity Description 

1 Rule, zigzag, metal 6* 

6 Rules, circumference 36" 

2 sets Trammel points; 1 point adjustable in each set; 1 bar per set 

6 Punches, center, hex 6" 

6 Punches, automatic 4" 

12 Punches, prick 6" 

2 sets Drive pin ptaches, 4" long, 1/16", 3/32", 1/8", 5/32", 3/16", 7/32". 
1/4", 5/16", to include box 

2 each Cold chisels, cutting edge 1/^", 3/8", 1/2", 5/8", 3/4"; hex body 

2 each Chisels, round-nose, 1/4", and 1/2" cutting edge 

2 each Chisels, cape 1/4", 1/2", 3/8" cutting edge 

1 Chisel, diamond point, 1/2" cutting edge 

2 sets Hand groovers 00, 0, 1, 2, 3, 4, 5, 6, 7, 8 

6 Hammers, tinners riveting 12 oz. 

4 Hammers, tinners riveting 8 oz. 

1 Hammer, machinist's ball peen 8 oz. 

1 Hammer, machinist's ball peen 12 oz. 

1 Hammer, machinist's ball peen 16 oz. 

1 Hammer, machinist's ball peen 24 oz. 

3 Hammers, machinist's riveting 12 oz. 

2 Hammers, brass faces or solid brass head, 16 oz. 

2 Hammers, raising 16 02. 

4 Mallets, rubber 16 oz. 

4 Mallets, wooden tinner's 3" x 6" 

4 Mallets, rawhide 2" x 3-1/2" 

4 Mallets, plastic 8 oz. 

4 Snips, aviation left-cut 

4 Snips, aviation right-cut 

4 Snips, aviation straight-cut 

1 Snip, aviation double-cut 

6 Snips, straight 6-1/2" 

6 Pliers, combination 8" 

6 Pliers, straight-nose 

4 Pliers, side cutting 7" 

2 Pliers, needlenose; medium length nose 6" 
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6 Pliers, vise grip 10" 

2 Coppers, soldering 1 lb. 

2 Coppers, soldering 2 lbs, 

2 Coppers, soldering 3 lbs. 

1 Torch kit, propane, B-tank with hose and hand torch 

6 Hacksaw frames, pistol grip handle, 10" - 12" adjustable 

1 kit Hole saws, 7/8", 1-1/8", 1-1/2", 1-3/4", 2", 2-1/2" 

4 Files, mill, bastard 10" 

4 Files, mill, smooth 10" 

4 Files, flat, bastard 10" 

4 Files, hand, smooth 10" 

4 Files, square, bastard 8" 

4 Files, three-corner, bastard 8" 

4 Files, half-round, bastard 10" 

4 Files, half-round, smooth 10" 

4 Files, round, bastard 10" 

4 Files, round, smooth 10" 

6 File card and brush 1-1/2" x 5" x 9-1/2" 

4 Files, knife, smooth 10" 

4 Files, square, bastard 10" 

36 File handles 

1 Gage, size from 0 to 36 US Standard 

1 Wire gage, 0 to 36 American Standard 

1 Thickness gape, .002 to .025, 22 leaves 

1 Rule, hook; 6" 

1 Rule, hook; 12" 

1 Rule, flexible steel 8' 

4 Calipers,outside 8" 

4 Calipers, inside 8" 

2 Calipers, hermaphrodite, 6" 

1 Grinding wheel dressers, spur type 

2 Oil stones 6" x 2" x 1" 

2 Oil cans, pump type, 1/2 capacity 

1 Grease gun, lever type 

2 Screw pitch gages, (1) ACME; (1) square 
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Quantity Description 

^^i 12 C clamps 2" opening 

^^ 12 C clamps 6" opening 

g J 12 C clamps 8" opening 

^ 12 Bench clamps (spring-loaded type for sheet metal work) 

IJ; 4 Screwdrivers, flat blade 4" shank 

0 4 Screwdrivers, flat blade 6" shank 

: g 2 Screwdrivers, flat blade 8" shank 

^ , 1 Screwdriver, flat blade 12" shank 

M-j 2 Screwdrivers, Phillips head #1 6-3/4" 

J J 2 Screwdrivers, Phillips head #2 6-3/4" 

(1, 1 Screwdriver, Phillips head #3 8" 

1 Screwdriver, Phillips head #4 9" 

2 Screwdrivers, offset, 1/4" stock 4" 

2 Screwdrivers, offset, 5/16" stock 5" 

2 each Wrenches, pipe, straight 8", 12", 18" 

1 Wrench, pipe, stillson 12" 

1 Wrench, adjustable 6" 

1 Wrench, adjustable 8" 

1 Wrench, adjustable 10" 

1 Wrench, adjustable 12" 

2 sets Wrenches, Allen: #4 to 1/2" inclusive in pouch 

Precision measuring tools 

4 Micrometers, outside: 0-1" range 

2 Micrometers, outside: 1-2" range 

1 Micrometer, outside: 2-3" range 

1 Micrometer, outside? 3-4" range 

1 Micrometer, outside: 4-5" range 

1 Micrometer, outside: 5-6" range 

1 set Inside micrometers: 2-8" range 

1 set Telescoping gages: six piece; with 5/16"-'6" range 

1 Micrometer depth gage: 0-3" range 

1 set Clamps, toolmakers: parallel, 3/4- 3-1/2" range 
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Quantity 

1 set 

1 set 

1 

1 

1 set 

1 set 

3 

1 

1 

1 

1 

1 

1 set 

1 

Description 

V blocks (2) and clamp (1); case hardened steel; 1-1/4" max. stock 
diameter; for general use 

V blocks (2) and clamp (1): hardened and ground; 1" max. stock 
diameter; foi: precision layout and machining 

Vernier caliper; 12", decimal 

Height gage, vernier; 24", decimal 

Gage blocks; grade B; 81 pieces 

Dial indicator; .001-.125 range; continuous dial type with a 
wobbler, jeweled bearings; with magnetic base, post, sleeve, and 
indicator attachment; in a box 

Dial indicators, 1" travel 

Dial indicator, ,030" travel 

Surface plate; 18" x 24"; class B; for checking tools 

Surface plate; 36" x 48"; class B; for layout 

Universal surface gage with base hardened; ground and polished; 
9" X 12" spindles 

Surface gage, 12" and 18" spindles 

Small-hole gages 

Level, machinists precision; 15" overall length; 0.0005" or 
10-second graduations 

Square, steel; precision, certified; 8" 

Consumable supplies 

2 

2 

2 

2 

1 doz. 

1 doz. 

50 lbs. 

25 lbs. 

Brazing flux, 1-lb. cans for copper, brass, and bronze 

Brazing flux, l~lb, cans for cast iron 

Stainless steel welding flux, 1-lb jars 

Aluminum welding flux, 1-lb. jars 

Muratic acid, industrial grade 

Acid swab 

Soldering paste, 2-oz cans 

Bars of solder, 1-lb., 50/50 

Brazing rod, 1/8" - 36": AWS A5.7T, Class RCa?--B 

Aluminum rod, 3/32-36" 

Welding rod, oxyacetylene, mild steel, copper coated, 1/16-36" 
AWS-ASTM A251-46T, Grade GA-50 

Welding rod, oxyacetylene, mild steel, copper coated, 3/32-36" 
AWS-ASTM A251-46T5 Grade GA-50 

4 

i 
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Quantity Description 

Welding rod, oxyacetylene, mild steel, copper coated, 1/8-36" 
AWS-ASTM A251-46T, Grade GA-50 

Welding rod, oxyacetylene, medium carbon, high strength, 3/32-36" 
AWS-ASTM A251-46T, Grade GA-60 

Electrode, tungsten, 2% thorium 3/32-6" 

Electrode, tungsten, 2% thorium: 1/16-6" 

Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS-E6010 or 6011 

Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS-E7016 or 7018 

Welding electrodes, arc (manual metal); mild steel, coated: 
5/32-AWS-E7016 or 7018 

Welding electrodes, arc (manual metal) mild steel, coated: 
1/8-AWS-E6013 

Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS met 6024 

Flints, renewal 

Headbands for welding goggle replacement, 4 per box 

Cover lens, replacement; for oxyacetylene-type goggles 

Welding lens, replacement, shade 5 

Cylinder (s) of acetylene 

Cylinder (s) of argon 

Cylinder (s) of carbon dioxide; argon 75-57 premix 

Cylinder (s) of oxygen 

Cover plates for welding helmet, clear glass 2 x 4-1/2" 

Filter plates, for welding helmet, 2 x 4-1/2", shade 10 

Filter plates, for welding helmet, 2 x 4-1/2", shade 8 and shade 12 

2 doz. 

2 bxs. 

2 

1 

100 

1 

3 

doz. 

doz. 

doz. 

ea. 

30 gage, galvanized, 3 x 8 sheets 

26 gage, galvanized, 3 x 8 sheets 

22 gage, galvanized, 3 x 8 sheets 

18 gage, galvanized, 3 x 8 sheets 

16 gage, sheets of black iron, 3 x 8 sheets 

16 oz, copper sheets 

26 gage, stainless, type 304, #4 finish, 3 x 8 sheets 
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Description 

20 gage, aluminum #.032, half hard, 3 x 8 sheets 

Bar stock: cold rolled, drawn steel; aluminum; brass 

Flats: 1/2 x 2" 

Square: 1" x 1" 

2" X 2" 

3" X 3" 

4" X 4" 

Rounds: 1/4"; 1/2"; 3/4"; 1"; 2"; 3"; 4"; 5" 

Steel plate: 1/4"; 1/2"; 3/4" 

Rivets, 1-5 lbs., galvanized 

Rivets, 1-5 lbs., copper 

Rivets, 1-5 lbs., aluminum 

Rivets, pop 

Screws, #4 x 1/2" 

Screws, #6 x 1/2" 

Screws, #8 x 1/2" 

Screws, #10 x 3/4" 

Screws, #12 x 3/4" 

Screws, #14 x 3/4" 

Bolts, 3/16" X 1/2" 

Bolts, 1/4" X 1/2" 

Bolts, 3/16" X 1/2" 

Bolts, 1/4" X 3/4" 

Angle iron, 1" x 1" x 1/8" x 20-ft. lengths 

Angle iron, 1-1/2" x 1-1/2" x 1/8", 20-ft. lengths 

Band iron, 1/8" x 1", 20-ft. lengths 

Band iron, 3/16" x 1" 

Band iron, 1/4" x 2" 

Sanding disc, 80 grit, 7" diameter 

Drawing paper: 11 x 17" 

Drawing pencils: F, 2H, 4H 

Stainless steel flux 

Cover plates for welding shields 
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VT 003 493 
A Basic Plan for the Organization and Management of 
Vocational Sheet Metal, 

Instruction in 

Mississippi State Univ., State College. Curriculum Lab. 
Mississippi State Dept. of Vocat. Educ, State College 
Pub Date - Mar67 
MF AVAILABLE IN VT-ERIC SET 36p. 

^CURRICULUM GUIDES, *TRADE 
WORKERS, *SHEET METAL WORK 
EQUIPMENT, 

AND INDUSTRIAL EDUCATION, *SHEET METAL 
, HIGH SCHOOLS, POST SECONDARY EDUCATION, 

This curriculum guide was prepared to assist the trade instructor in 
planning and developing instructional materials for a sheet metal 
course for training high school students for employment at a 
beginner's level. The material was developed by a group of 
instructors and tradesmen by systematically grouping the major 
segments of a trade analysis into instructional blocks and then 
into basic manipulative tasks and informational topics. The 
instructional blocks are (1) Measurement. (2) Layout, (3) Hand 
Processes, (4) Machine Processes, and (5; Welding. Each block 
contains an outline of operations and jobs for group, subgroup, or 
individual performance. Related instruction outlines are presented. 
The course is designed for a 2-year program with 1,080 hours of 
training. Instructional procedures are recommended for the trade 
competent teacher. Students should have a vocational committment to 
the sheet metal trade, a general mechanical aptitude, a course in 
general mathematics, and a course in mechanical drawing. Necessary 
equipment is listed and a bibliography contains recommended texts 
and suggested references. This document is available for $1.00 from 
Curriculum Laboratory, Box NU, State College, Mississippi 39752. 
(HC) 
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, ,̂ lgaeg£̂ ,̂gy, x&ijsi:e,^r,e,n T-Th-̂ '£ii.̂ iX£̂ Ji>&i,gX.aad..xa£j£̂ ^ cital 

Source (agency) ^,..~~.-,.»—^^—..-^^.g^ ̂  ^̂ ^̂  ^ 
(address) __________ ""* t 

4" 



•v. V - •-yfy^r.^' '/' y^ 

w 
•;Sg--.. 

_ ? ; - ^ -

'•?Et?1ISS!0H TO REPRODUCE IHiS 
COPYiGHIED MATERIAL HAS BEEii GRANTED 
BY CURRICULUM LABORATORY-
MISSISSIPPI STATE UNIV. 

TO ERic km ommmms OPERATING 
UNDER A6REEr̂ ^E8TS WJi:: THE U . l OFFICE OF 
EDUCATIGH. FURTHER REPRODUCTIOD OUTSIDE 
THE ERIC SYSTEH RkUUIRES PERMISSION OF 
THE COP^YRIGKT OWHER." 

Copyright March, 196? By 
Curriculum Laboratory 

Department of Industrial Education 
Mississippi State University 

i^& 

11 

^m 

All rights reserved. No part of this publication 
may be reproduced in any form without permission 

in writing from the publishers. 

I 
' '.-yfn 

-ffr,^ 

Inquiries should be directed tof 

CURRICULUI'I LABORATORY 
DEPARTMENT OF INDUSTRIAL EDUCATION 

MISSISSIPPI STATE UNIVERSITY 
State College, ITississippi 

-^_ Sir 



:^f 
"'•i^^'T&^i^-^^ ">*- '^4>tf>V.' ̂ ^-^'- f:r-, :.̂ î,n,•̂  .>::;^#.%^\ >^"*^^^fl?^^'" 
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Donald Carter, Instructor, Sheet Metal, Pascagouia High School, Pascagoula 

Carl Hedglin, Oimer, Carl*s Sheet Metal Shop, Jackson 

W. J. Stuart, Instructor, Sheet Metal, Parchraan Vocational School, Parchman 

This publication will serve as the starting point for the development of 
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HOW TO USE THIS PUBLICATION 

' <:• As a tool for te&ching, this publication is primarily designed for use in 

planning, preparing, presenting, and evaluating instruction. As a tool, it lists 

operations, jobs, and informational topics—with the job as the focal point. 

#^ Each job should be assigned to students, either as a group, a subgroup, or 

individually. The following procedure is recoamended as an effective teaching 

sequence. 

Step J. — Tell how the job is done. 

Give a full explanation of the steps necessary to perform the job. Emphasize the 

proper sequence; stress techniques requiring special care; point out the hazards 

to persons and the equipment. 

Step II, — Shon) hob) the gob is done. 

Demonstrate the proper procedure for performing the job. Re-emphasize the 

sequence, techniques, and hazards. Make sure each student can see what is being 

done and understands the steps. 

Step III, — Eccoe the student dx> the job. 

Assign each student the task of applying what he has just learned. Supervise his 

work; correct any variation from proper procedure or any hazardous techniques. 

Re-explain when necessary. 

Step TV, — Cheek the student for proficiency. 

Assign a similar job to the student to be performed independently. Observe his 

work and examine the completed product or service. He is proficient when he can 

perform the job without supervision in a prescribed length of time. 

Students who have demonstrated proficiency in one job move to the next job. 

The teaching steps tell^, show^ do^ check are used again. Students who are not 

proficient perform additional jobs of a similar nature and are retaught in weak 

areas. 

Additionally, this publication can be used (1) by the director and the 

instructor in a local program in communicating with their craft committee, (2) 

by the local director in supervising instruction and program operation, and 

(3) by the state supervisory staff in communicating xrlth. local school adminis­

trators and in supervising the operation of local programs. 
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SHEET METAL WORKER 

A sheet metal xrorker lays out, fabricates, assembles, and repairs sheet 

metal products and equipment, such as control boxes, drain pipes, ventilators, 

and ducts. 

Working from a job order or blueprint, the sheet metal worker selects sheet 

metal of the proper gage and type according to the product being fabricated. He 

lays out a pattern or works directly on the metal by locating and marking dimen-

U sion and reference lines. He uses measuring instruments, such as rules, scales, 

calipers, and micrometers. He sets up and operates fabricating machines, such 

as shears, brakes, bending rolls, punch presses, and drill presses to cut, bend, 

and straighten to specified shapes. The x̂ orker also uses hand tools such as 

haraners, snips, and clamps to shape metal over anvils, blocks, and forms. He 

sets up and operates soldering and welding equipment to join sheet metal parts. 

Upon completion, he inspects assemblies and installations for conformance to 

specifications. 

Sheet metal workers are employed by plants fabricating and installing 

heating, air-conditioning and refrigeration equipment, and by contractors 

engaged in residential, industrial, and commercial work. Others may be self-

employed, and their v/ork consists mainly of repair work or smaller types of 

installations. Some craftsmen are employed in small shops manufacturing specialty 

products, and others in plants, such as aircraft and shipbuilding companies. 

A further description can be found in the Dictionary of Occupational Titles, 

third edition, under SHEET METAL WORKER (any ind.) 804,281. 

^' W 



mm 'J 

«i 
:j 

m3m. 

COURSE DESCRIPTION 

GENERAL OBJECTIVES 

To develop knowledges and skills that make the trainee a sheet metal 

worker employable on a beginner's level. 

ASSUMPTIONS 

1. That those enrolliag in training have had no previous experience in 

sheet metal work. 

2. That trainees have a nontechnical background in general science. 

3. That they need additional instruction in the fundamentals of mathematics. 

DESIRABLE PREREQUISITES 

1. Taat trainees have a vocational committment to the sheet metal trade. 

2. That trainees have a general mechanical aptitude. 

3. That they have had a course in general mathematics or shop mathematics 

but need additional instruction in arithmetic, simple algebra, and 

plane geometry. 

4. That they have had or are presently taking mechanical drawing. 

NATURE OF TRAINING 

1. The duration of training is normally three hours per day, five days 

per week, thirty-six x̂ eeks per year for two years; or, six hours per 

day, five days per week, thirty-six weeks per year for one year — a 

total of 1080 clock hours of training. 

2. Related instruction by lecture, demonstration, the use of audiovisuals, 

etc. immediately precedes application by the trainee in shop practice; 

instruction and its application are correlated as closely as possible 

at all times; and the ma3or allotment of time is given to the develop­

ment of manipulative skills. 

3. No instruction directly related to the trade is offered outside the 

shop. 

2 
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CONTENT OF THE RELATED INSTRUCTION 

Systematic and purposeful presentation of the following: 

1. Detailed coverage of the following sheet metal processes: measurement, 

layout, hand processes, and machine processes. 

2. Broad coverage of soldering, riveting, x̂ elding, brazing, bending, and 

forming of sheet metal» 

3. A strong emphasis on safety practices and processes, and on work 

hazards. 

4. An explanation of fundamental information about metals, such as 

gages, types of metals, basic use of each metal in the sheet metal 

trade, oxidation of metals, and protective coatings. 

5. The reading of blueprints for the metal trades with emphasis on the 

use of blueprints, elevation views, scales and dimensions, structural 

details, shop drawings, blueprint specifications, symbols for the 

sheet metal trade and for electricians, plumbers, etc. 

6. Information in drawing, such as care and use of drawing equipment, 

geometric construction, orthographic projection, parallel and radial 

line development, triangulation, and layout procedures. 

7c The use, adjustment, and care of the equipment, tools, and supplies 

for sheet metal trade. 

8. The definitions and spellings of trade terms. 

9. The purpose and use of soldering, welding, and brazing fluxes as they 

pertain to the metals used in the sheet metal trade. 

10. Instruction in mathematics, such as arithmetic, simple algebra, and 

plane geometry as they are applicable to the sheet metal trade. 

TYPES AND LEVELS OF SKILLS TO BE DEVELOPED 

1. Inanediately marketable skills in the layout and fabrication of sheet 

metal. 

2. Basic manipulative skills in brazing, welding, cutting î ith torch, 

and working with heavier metals. 
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INSTRUCTIONAL BLOCKS 

IE I. 

II. 

III. 

IV. 

V. 

Measurement 

Layout 

Hand Processes 

Machine Processes 

Welding 

Contact Hours 

30 

525 

280 

170 

75 

Total Hours 1080 

0 
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i 
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ANALYSIS OF OPERATIONS 

I. MEASUREMENT 

A. Measure with a steel rule 

B. Measure with a steel square 

C. Measure with a circumference rule 

D. Measure with semicircular protractors 

E. Measure with a sxî ing-blade protractor 

F. Measure angles with the protractor head and the blade of combination set 

G. Measure with a micrometer caliper 

H. Measure ferrous metal with sheet metal »ages 

I. Measure nonferrous metals with sheet metal gages 

J. Transfer measurements with dividers 

11. LAYOUT 

A. Layout operations performed with a compass, dividers, rule, straight edge, 
and pencil or scribe 

1. Bisect a line 

2. Erect a perpendicular from a point on a line 

3. Erect a perpendicular from a noint off a line 

4. Bisect an arc 

5. Bisect an angle 

6. Transfer an angle 

7. Construct a line parallel to a given line and passing through a given 
point 

8. Construct a line parallel to a given line and at a given distance 

9. Divide a line into a given number of eoual parts 

10. Divide a line into proportional parts 

lie Divide a surface into any number of equal parts 

12. Construct a triangle with all sides given 

13. Construct a triangle with the hypotenuse and one side given 

14. Construct an equilateral triangle 

15. Construct a square 

16. Construct a regular pentagon 

17. Construct a regular hexagon 

18. Construct an octagon 

19. Find the center of a circle with a right triangle 

20. Construct a circle tangent to a line at a given point 

m 
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21. Construct a tangent to a circle through a point on the circle 

22. Construct a tangent to a circle through a point off the circle 

23. Construct a lir. i tangent to two circles | 

24. Construct a circle through thrcs points \ 

25. Divide a circle into any ninnber of equal parts f 

26. Construct an arc tangent to two intersecting lines s 

27. Construct an arc tangent to both an arc and a straight line | 

28. Construct an ogee curve J 

III. HAND PROCESSES j 

A. Operations using raarkout tools j 
I 

1. Scribe a line xd.th a scratch awl and a straight edge I 

2. Mark a location with a prick punch and a tii»n.er's hammer j 

I 3. Mark centers with a cen' ar punch and a tinnei s hauaner | 

; 4. Mark centers with an automatic center punch f 

H , 5 . Scribe arcs with dividers I 

; 6. Scribe arcs X'/ith trammel points 

1̂ 7. Scribe parallel Tines x̂ rith a tinner's file 

I 8. Scribe parallel lines with a marking gase 

^ 9. Scribe parallel lines with a combination square 

10. Scribe irregular arcs with french curves 

11. Sharpen a scratch ax7l, center punch, or prick punch 

B. Cutout 

1. Cut wire with pliers or side cutters 

2. Cut along a straight line on sheet metal with straight snips 

3. Cut along a straight line with combination snips 

, Cut along a straight line with comtsound-lever shears 

5. Cut an outside curve vrLVsx aviation snips M 

6. Cut light sheet metal in a vise with flat chisel \ 

7. Cxit a starting slit xjith a chisel f%_ 

8. Cut flat stock with a chisel 

9. Cut sheet metal \d.th an electric nibbler 

10. Punch holeJ x̂ ith a solid punch and a hammer 

11. Punch holes with a hollox-j punch and a hammer 

12. Punch holes with a hand punch 
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13. Drill holes in flat stock with a hand drill 

14. Cut flat stock with a hacksaw 

15. Cut round stock T^th a hacksaw 

16« Cut angle iron x̂ ith a hacksaw 

17. Cut rivets with a chisel 

18. Drive out rivets with a punch 

C. Forming 

1. Set down an edge or flatten seams with a tinner's haimner 

2. Foim material with a wood, rubber composition, or rawhide mallet 

3. Form a square piece on the breakdown or needlecase stake with a mallet 

4. Form a round piece on the conductor stake i-rLth a mallet 

5. Form a round piece on the needlecase stake with a mallet 

6. Form a conical piece on the blowhom mch a mallet 

7. Form a conical piece on the candlenold stake with a mallet 

8. Brake a piece of sheet metal at 90° angle, with a piece of angle 
iron, C clamp and mallet 

9. Brake pieces to foCTi boxes with hand tongs or handy seamer 

10. Brake heavy metals in a vise with ball peen haasaer 

11. Form a single hem mth hand tongs or handy seamer 

12. Form a double hen with hand tongs or handy seamer 

13. Prepare an edge for grooved seams with hand tongs or hjmdy seamer 

14. Form a radius bend with a stake 

15,.Finish an outside grooved seam, using a hollow or solid mandrel stake 

16. Form a plain dovetailed seam, using straight-cutting aviation snips 

17. Flange an edge on a stake mth a tinner's hammer 

18. Shrink an edge on a stake with a tinner's hamner 

19. Flange an edge with a hand dolly and a tinner's hammer 

20. Fit a tee, using hand snips 

21. Wire straight edges before a piece is formed 

22. Wire an inside or outside radius on a flat piece 

23. Wire a square or rectangular niece after it is formad 

24. Wire a tapered piece after it is formed 

25. Double seam comers on a square or rectangular piec<. with handy seamer 
and stakes 

f9 
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D. Fastening 

1. Assemble or disassemble with a f Isit'-blacle screwdriver 

2. Assemble or disassemble with a fiat-blede Phillips scrax<fdriver 

3. Use a Phillips screwdriver 

4. Drive, sets and flange rivets with a riveting hamnar and a rivet set 

5. Rivet a seam, using rivet set and riveting haromar 

6. Hold a pattern tix rfi^L-c^. hy applying C clamps 

7. Hold a pattern in place by appl37lnf» parallel clamps 

8. Solder a lap seam t'>ith soldering coppar 

9. Forge a soldering copper 

10. Solder a groove seam with a soldering copper 

11. Solder a seam with soft solder and an oxyacetylene torch 

12. Solder a seam with soft solder and a propane torch 

E. Finishing 

1. Finish file a rough edge 

2. Finish an inside grooved seam 

3. Finish comers and edges with a file 

IV. MACHINE PROCESSES 

A. Bar Folders 

1. Fold a single hem 

2. Fold a double hem 

3. Form the folds for a grooved seam 

4» Form the fold for an edge to be wired 

5. Form a 45**, 90®, or a special angle 

6. Form a double right angle brake 

B. Hand brake 

1. Sharp brake thin sheet metal 

2. Form a mold 

3. Form the pocket for a Pittsburgh lock 

4. Form a lock seam 

C. Slip rolls 

1. Roll cylindrical shapes 

iM 8 
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2. Foac £in rlates 

3. Roll tapered shapes 

4. Roll a cylindrical piece with wired edges 

D, Squaring shears 

1. C'lt marked sheet metal 
2. G'jt a sheet against the front aage 

3. Cut a sheet against the back :?ag 

Eo Coinblrjation rotavy machine foi turriing, burring, wiring, elbow edgings 
flariging, and flattening operations 

ic Beading 

a. Form a s ingle bead 

b . Form an ogee bead 

Co Form a t r i p l e bead 

2. Crimping 

a. Crimp round pipe 

b, Critnp and bead cylindrical-shaped objects 

3. Turning 

a. Form an edge for wiring 
b. Score or crease an edge, using a gage 

c. Turn edges for elbows 

4. Burring 

ao Burr a disc 

b. Burr an edge on a cylinder 

5. Elbow: form an elbow 

V^ Ring and circle shears 

1, Cut a circle 

1. Gut a ring 
3. Cut a sheet of metal 

G» Drill Dress 

1 
1* Drill flat plates 

2, Drill round stock 

1 Q 
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H. Bench or floor grinders 

1̂  Grind flat stock 

2v Grir̂ d round stock 

3« Grind points and edges on tools 

I. Disc Sanders and buffers 

1. Grind welds 
2. Buff aluminum 

3» Buff stainless steel 

J. Box and pan brake 

1. Form rectangular pans 

2. Form a radius bend 

K. Pittsburgh machine 

1, Form a Pittsburgh lock 

2. Form an Acme lock 

L. Spot welder 

1. Spot-weld galvanized iron 
2. Spot-weld black iron 
3. Spot-weld aluminum 

M. Unishears 

1. Cut along a straight line on metal 

2. Gut inside and outside curves 

K, Band saw 

1. Cut straight lines in flat sheet raetai 

2. Cut arcs and circles in fiat sheet metal 

3. Cut angla i?oD 

Oe Throatless shears 

Ic Cxv: £.l-ong a straight line 

2, Cut alon^ an arc 

' , Cut along a ziggap l i n e 

p . S e t t i n g dQira machine; s e t iioim flanged and by i red seams 

J - - I -

•Bsi 
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V. WELDING, CUTTING, AND BRAZING 

A. Manual metal arc: 14- and 16-gage material 

1. Set up and adjust manual metal-arc eqtiipment 

2. Strike and maintain an arc 

3. Run a stringer bead 

4. Weld a single-pass fillet joint 

5. Weld a single-pass butt join x̂ ith a 1/16" gap 

B. Oxyacetylene welding: 14- and 16-gage metal (black iron) 

1« Set up oxyacetylene welding equipment 

2. Light the torch and adjust it for a carburizing, a neutral, and an 

oxidizing flame 

3. Run a fusion bead 

4o Tack-weld two pieces of plate 

5. Weld a butt joint with a 1/16" gap 

6. Weld in outside corner joint 

7. Weld a lap joint 

8. Weld a tee joint 

9. Weld flange joints with a filler rod 

10. Weld flange joints without a filler rod 

C. Brazing 

1. Braze a lap joint on sheet steel 

2. Braze a tee joint 

D. Oxyacetylene cutting: light and heavy metals 

1. Attach a cutting torch; light and adjust a cutting flame 

2. Cut along straight lines 

3. Cut arcs and circles 

li 
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Me~ 

A. Elementary layout 

1. Lay out patterns and construct simple rectangular boxes and pans 

2. Lay out patterns and construct rectangular flaring pans 

3. Lay out patterns and construct multiplece boxes and pans 

4. Lay out patterns and construct circular pipe 

5. Lay out patterns and construct circular pans and pails 

6. Lay out patterns and construct rectangular duct cleats and seams 

7. Lay out patterns and construct rectangular duct ells and angles with 
square throat and heel 

8. Lay out patterns and construct 90° Y and branch in rectangular duct 

9. Lay out patterns for rectangular duct change elbows 

10. Lay out patterns for rectangular duct change angles 

3. Parallel ""Liie layout 

1. Lay out stretchout patterns and construct parallel line profiles 

2. Lay out patterni and construct two-piece 90° elbows and angles of round 
pipe 

So Lay oiit patterns and construct t\^o--p±eit elbows of any profile 

4. Lay out pattsras and construct 90° T's of equal-diameter round pipe 

5. Lay ou*- patterns for an^le T^s of A~aqual diameter pipe 

6. Lay out T>atter̂ iS and con?"^ . _t mu3.tlpiece elbows 

7. lay ouL patterns .̂nd COT^? _xu' - '" 'ri> pipe offsets 

8e Lay out patterns, as... "̂  * read j-boK patterns fcr elbows •jith angles 
of less than pinet^' u.err^^s 

9. Lay out patteraSj us*. ̂  iru?-J.p.LecB- elbows to constru:- lound -oipe offsets 

10. Lay out patti^rns ? '.a zonscract an ob3.or<.g 90'' angle 

11 o Lay out pâ ':-erns and construct squars fa:i miters 

12. Lay out patterns and construct opiee rerjrrt mitars 

13 i Lay ou,t patterns i'>.d construct Vatt miters 

_^A^ 14. Lay out patterns and construe, return 'ri:'";£is •:̂i:her Ci.ar, aright angles 
- "^=-~^=$ 

rfy 15. Lay jat patterns and construct butt miters agair^st oblique surfaces in 

;^ the plan 

# 16. Lary out pa t t e r r s and construct eaves-trough miters 

17. lay out pcitterns s.-nd construct oblique face miters 

18. La> out pat terns and cortstryct range hood 

19. '̂ ay out pa t te rns , j-sxng the three-pcln': ~ie'-iiods. 90° t r ans i t i on elbox/s 

•soi. 

m: T> 
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20. Lay out patterns, using three-line method, of 90° transition elbows 

21. Lay out patterns and construct 90° transition elbows with vanes 

22. Lay 0i3t patterns and construct molded conductor heads 

23. Lay out patterns and construct octagonal roof finals 

C. Radial line development 

1. Lay out patterns and construct cones and frustrums 

2. Lay out patterns and construct funnels 

3. Lay out patterns and construct round ventilator heads 

4. Lay out patterns and construct square pyramids 

5. Lay out patterns and construct irrepular frustrums 

6. Lay out patterns and construct irregular frustrums of hexagonal pyramids 

7. Lay out patterns and construct conical outlet for 1/2 round gutter 

8. Lay out patterns and construct collars on double pitched roofs 

9. Lay out patterns and construct rectangular nyramids 

10. Lay out patterns and construct oblong raised covers 

11. Lay out patterns and construct frustrum of cone intersected by cylinder 
obliquely 

12. Lay out patterns and construct a cone intersecting a cone obliquely 

D. Triangulation 

1» Develop patterns and construct a square-to-square transition piece 

2. Develop patterns and construct a square-to-round 

3. Develop patterns and construct a round reducer 

4. Lay out patterns and construct round-to-oblong transitions 

5. Lay out patterns and construct drop cheek elbows 

6. Lay out patterns and construct twisted rectangular pipes 

7- Lay out patterns and construct rectangular-to-round fittings, vertical 
on txjo sides 

8. Lay out patterns and construct irrep,ular oblong-to-round fittings 

m 

n 

Q Lay out patterns and construct irregular T joints 

10. Lay oufc patterns and construct square-to-round roof collars for pitched 
roofs 

11. lay out patterns and construct a round-to-rectangular 90° furnace boot 

12. Lay ouc patterns and construct scalene cones 

1 o 
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13. Lay out pat^jrns aid construct * three-piece, square-to-round elbow 

14. Lay out patterns and construct a chrea-piece, round reducing elbow 

15. Lay ou^ patterns and construct a tapering Y branch 

16. L£^ out patterns and construct three-branch fittings 

17. Ls.5? out patterns and construct a two-way elbow intersection 

18. Lci 3UC pattarns and construct ship ventilator with a round base 
ano. month 
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RELATED INSTRUCTION TOPICS 

I. ARITHMETIC 

A. IrJhole numbers 

B. Fractions 

C. Decimal fractions 

D. Measurements 

E. Percentage 

F. Graphs 

G. S3mibols 

H. Equations 

I. Formulas - application as applied to sheet metal trade 

J. Problems - application as applied to sheet metal trade 

II. APPLIED GEOl̂ ETRY 

A» Construction 

B. Straight line figures (rectangles, triangles, polygons) 

C. Areas 

D. Circles 

Eo Volumes 

III, BLUEPRINT READING 

A. Use oi blueprints 

B. Interpretation of shape 

C. Identification of lines 

D. Basic views 

E. Scales and dimensions 

F. Elevation viex̂ s 

G. Structural deiails 

H, Building sracificatlons 

I. Interpretation of symbcls 

IV. DRAWING 

A. Use of drawing 'souipment 

B. Cons t ruc t ive geomatrv 

C. Orthographic p r o j e c t i o n 

\ 

15 
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E. Radial line development 

F. Triangulation 

G. Ductwork 

V. SAFETY 

Ac Personal 

B. Hand tools and materials 

C. Welding 

D. I-fachine operation 

E. Administering first aid 

VI. FASTENING METHODS 

A. Soldering 

B. Oxyacetylene welding 

C. rianual metal arc welding 

D. Brazing 

E. Riveting 

VII o PROPERTIES OF IIETALS 

A. Classes: ferrous and nonferrous 

B. Strengths and applications 

C. Forming and fastening methods 

D. Protective coatings 

VIII. METALS AND MATERIALS 

Ao Galvanized iron 

B. Tin 

Co Black iron 

D. Copper 

E. Lead coated 

F= Alumintnn 

G. Stainless steel 

H. Minor nonferrous metals 

16 % 
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Item 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

17. 

18. 

19. 

Quantity 

EQUIPMENT LIST FOR SHEET METAL 

Designed for a group of 15 students 

Description 

15 

8 

6 

6 

4 

1 -̂
8. 

1 9. 

10. 

11 . 

12. 

13. 

14. 

15. 

1 1 6 . 

6 

4 

1 

1 

6 

2 s e t s 

6 

6 

12 

2 s e t s 

2 each 

2 each 

2 each 

Capacity 
or Size 

6-1/2" long 

8" 

10" 

12" 

Awls, scratch 

Dividers, wing 

Dividers, wing 

Dividers, wing 

Square, steel framing: body 
24" X 2", tongue 16" x 1-1/2"; 
1/16" graduations 

Squares, steel, \<r±th numbers on 

throat, 1/16" graduations 12" 

Squares, combination 12" 

Squares, combination 6" 

Rule, zigzag, wood 6* 

Rule, zigzag, metal 6* 

Rules, circumference 36" 

Trammel points; 1 point adjustable 
in each set: 1 bar per set 

Punches, center, hex 6" 

Punches, automatic 4" 

Punches, prick 6" 

Drive pin punches, 4" long, 1/16", 
3/32", 1/8", 5/32", 3/16", 7/32", 
1/4", 5/16-', to include box 

Cold chisels, cutting edge 1/4", 3/8", 
1/2", 5/8", 3/4"; hex body 

Chisels, round-nose, 1/4", and 1/2" cutting edge 

aiisels, cape 1/4", 1/2", 3/8" cutting edge 

18 
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Item 
No. Quantity Description 

Capacity 
or Size 

v« 

I •* •*a 

^ 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

1 

2 sets 

6 

4 

1 

1 

1 

1 

2 

4 

4 

4 

4 

4 

4 

4 

1 

6 

6 

6 

4 

2 

6 

4 

Chisel, diamond point, 1/2" cutting edge 

Hand groovers 00, 0, 1, 2, 3, 4, 5, 6, 
7, 8. 

Hammers, tinnersicriveting 

Hairmers, tinner? riveti-̂ a.r-

Hammer, machinist's ball peen 

Harriner, machinist's ball peen 

Hammer, machinist's ball peen 

Hammer, machinist's ball peen 

Hammers, Tnac-'iir'ists' rivetTng-

Hammers, raising 

Mallets, rubber 

Mallets, wooden tinner's 

Mallets, rax̂ hide 

Mallets, plastic 

Snips, aviation left-cut 

Snips, aviation right-cut 

Snips, aviation straight-cut 

Snips, aviation double-cut 

Snips, straight 

Pliers, combination 

Pliers, straight-nose 

Pliers, side cutting 

Pliers, '̂ .eedlenosB• ̂ .ediun ler.r̂ th 
nose 

Pliers, vise grip 

Coppers, soldering 

19 

12 oz. 

• 8 oz. 

8 oz. 

12 oz. 

16 oz. 

24 oz. 

12 oz. 

16 oz. 

16 oz. 

3" X 6" 

2" X 3-1/2" 

8 oz. 

6-1/2" 

8" 

7" 

6" 

10" 

1 lb. 

{• 
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Item 
No. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

Quantity 

A 

4 

1 

6 

1 kit 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

4 

4 

36 

1 

1 

1 

1 

1 

1 

Description 
Capacity 
or Size 

Coppers, soldering 

Coppers, soldering 

2 lbs. 

3 lbs. 

Torch kit, propane, B-tankwith hose and hand torch 'V, 

Hacksaw frames, pistol grip handle, 
adjustable 

Hole saws, 7/8", 1-1/8", 1-1/2", 
1-3/4", 2", 2-1/2" 

Files, mill, bastard 

Files, mill, smooth 

Files, flat, bastard 

Files, hand, smooth 

Files, square, bastard 

Files, three-cc-ncr, bastard 

Files, half-round, bastard 

Files, half-round, smooth 

Files, round, bastard 

iO" - 12" 

10" 

10" 

10" 

10" 

8" 

8" 

10" 

10" 

10" 

Files, round, smooth 10" 

File card and brush 1-1/2" x 5" x 9-1/2' lit 

Files, knife, smooth 10" 

Files, square, bastard 10" 

File handles 

Gage, size from 0 to 36 US Standard 

Wire gage, C to 36 American Standard 

Thickness gage, .002 to .025, 22 leaves 

Ificrometer, outside 

Rule, flexible steel 

Caliper, outside 

0-1" 

8» 

6" 

i« 

1 ^ 

m 

i« 
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Item 
No. 

70. 

71. 

72. 

73. 

74. 

75. 

7b. 

77. 

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85. 

86. 

87. 

88. 

89. 

90. 

91. 

92, 

93. 

94. 

95. 

Quantity 

2 

1 

2 

1 

1 

12 

12 

12 

12 

4 

4 

2 

1 

2 

2 

1 

1 

2 

2 

2 each 

1 

1 

1 

1 

1 

2 sets 

Description 
Capacity 
or Size 

Calipers, inside 6" 

Grinding xijheel dressers, spur type 

Oil stones 6" x 2" x 1" 

Bench oiler 

Grease gun, lever type 

C clamps 

C clamps 

C clamps 

Bench clamps (spring-loaded type for 
sheet metal work) 

Screwdrivers, flat blade 

Screwdrivers, flat blade 

Screwdrivers, flat blade 

Screwdriver, flat blade 

Screwdrivers, Phillips head #1 

Screwdrivers, Phillips head //2 

Screwdriver, Phillips head #3 

Screwdriver, Phillips head #4 

Screwdrivers, offset, 1/4" stock 

Screwdrivers, offset, 5/16" stock 

Wrenches, pipe, straight 

Wrench, pipe, stillson 

Wrench, adjustable 6" 

Wrench, adjustable 

Wrench, adjustable 

3" spout 

6" opening 

2'' opening 

8" opening 

4" shank 

6" shank 

8" shank 

12" shank 

6-3/4" 

6-3/4" 

8" 

9" 

4" 

5" 

8", 12", 18" 

12" 

6" 

8" 

10" 

Wrench, adjustable 12" 

Wrenches, Allen: #4 to 1/2" inclusive in pouch 

21 
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Item 
No. 

96. 

97. 

98. 

99. 

100, 

101. 

102, 

103. 

104. 

105, 

106. 

107. 

108. 

Quantity Description 
Capacity 
or Size 

1 

1 

1 set (6) 

1 set 

12 each 

1 set 

1 

1 set 

2 sets 

2 sets 

Level, aluminum frame 24" long 

Gage, drill point 

Bits, countersink, high-speed steel 

Drills, tv/ist, high-speed steel; straight 
shank, fractional sizing 1/32" - 15/64" 
graduated in 64ths with drill index 

Drills, twist, high-speed steels straight 
shank, fractional sizing 1/8', 5/32", 3/16", 
1/4" 

Drills, twist, high-speed steel; straight 
shank, fractional sizing 1/16" » 1/2" 
with drill index 

Hollow punches, 1/4", 3/8", 1/2", 5/8", 
3/4", 7/8", 1", 1-1/4", 1-1/2", 1-3/4", 2". 

Metal Dunch, 3/32", 1/8", 5/32", 3/16", 
7/32", 1/4", 9/32", including metal box 
and bench mounting base 

Hand punch, capacity, 9/32" hole through 23" length 

Steel figures and letters 3/16" size 

Handy seamers, 3-1/2" blade, range 
1/4" to 1" 8" overall 

Handy seamers, 6-7/8" b lade , range 
1/4" to 1" 10-1/4" overa l l 

Bench stakes: 

Candlemold 

Beakhorn 

Blowhorn 

Needlecase 

Creasing 

Hollow mandrel 

Solid mandrel 

Double seaming with four heads 

Double seaming 

Conductor 

Bevei edge 

Common square 

Teakettle 

Ml 
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Item 

No. 

109, 

110. 

Ill, 

112. 

113. 

114. 

115. 

116. 

117. 

118. 

119. 

120. 

121. 

122. 

123. 

124. 

125. 

126. 

127. 

Quantity 

1 set 

1 

1 

1 

2 

1 

1 

1 

1 

1 

3 

1 

1 

3 

1 

6 

8-15* 

Description 
Capacity 
or Size 

Hatchet 

Bottom 

Coppersmith 

Cast stakes 

Bench plate including stand 

Bench plate including stand 

Bar folder, including stand 

37-1/2" X 8" 

30" X 8" 

36" 

Rotary machines, combination A, B, 
Cj D rolls 22-gage capacity, 
including standard 

Rotary machines, combination 7" 
throat, with rolls A, B, C, D, E, 
F, 3/4" ogee rolls, elbow editing 
rolls, including stand 

Setting down machine with standard 

Slip roll, 22-gage capacity, 2" roll 
including stand 

Slip roll^-3 6-qatyp, capacity 
3" roll including stand 

Shears, squaringifoot-ooerated 

Bench brake, universal box and pan, 
36-1/4" bench model, 22-gage capacity 

Cornice brake, 16-gage capacity 

Gas bench furnaces, double burner 

Bevel shear 

Unishear, 16-gage capacity 

Electric hand drills, heavy duty 1/4" 

Table, octagon 56" diameter, 32" high 

24-g. capacity 

1/2" seam, 18-a. 
capacity 

36" length 

42" length 

5' length 

Uork benches, laminated maple top, 
including stake plate 

Drawing tables 

120" X 40" 

23" X 31" top 

* This quantity is dependent on the number of beginning students in the 
clars. 
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Item 
No. 

128. 

129. 

130. 

131. 

132, 

133. 

134, 

135. 

136. 

137. 

138, 

139. 

140. 

141 . 

Quanti ty 

8-15* 

1 

1 

1 

1 

8-15* 

8-15* 

8-15* 

8-15* 

1 

8-15* 

2 

6 

1 

1 

142. 

143. 

144. 

Description 
Capacity 
or Size 

Stools 24" high 

Chalkboard, green; reversible 

board on stand 4' x 6' 

Compass, chalkboard 16" 

Protractor, chalkboard 15-1/2" 

T-square, chalkboard 6' long 

Scales, architect's (Plastic) 12" 

Triangles, 30'', 60° 10" base 

Triangles, 45°, 45° 10" base 

Irregular curves 10" 

Draftsman pencil sharpener 

T squares, wood or metal or plastic 

Protector shields 2-6" 

Monogoggles, for grinding and buffing 

Welding machine, arc (manual metal); 
a-c transformer type. 250-amp output, 
230-volt, 60-cycle input, Xizith pigtail 
and two cable plugs 

Accessories for the above welder: 

75 ft. Cable; 12-1/2 ft. lead, 12-1/2 ft. 
ground for each machine, #2/0-gage 

3 Electrode holders, with replaceable 
tip insulators 

3 Ground clamps 

4 Welding nelmets, vulcanized fiber 
construction with fixed glass holder, 
complete with ratchet adjustment head­
bands cover lens, and //lO welding lens 

2 Hand shields, vulcanized fiber construction 
with aluminum handle and fixed glass holder, 
cover lens and #10 lens . 

1 Welding screen, collapsible and portable 
6* X 6* book size 3' wing size 

* This Quantity is dependent on the nurber of beginning students in the class. 
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Item 
No. Quantity Description 

Capacity 
or Size 

\^mi 

145. 

146. 

147. 

148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

3 56. 

2 pr. 

2 

1 

1 

1 

1 

1 

1 

Welder's gloves, leather 

Aprons and sleeves, leather 

Complete oxyacetylene outfit, combination 
torch, dolly 

Spot welder 230-volt, 30~amp, wa*-er-cooled 

Drill press, 15" utility model, floor model 
1/2" key chuck, 5-speed, pushbutton switch, 
1/2" hp, 1725 rpm 

24 (2 boxes) Tips, spot x̂ relder̂  replacement: 3/4' bottom, 
straight; 30° anele tip 

£. Machinist's vise, swivel base, 4-1/2 
jaw width, 7" jaw opening, 4-1/8" throat 
depth 

1 Bench drill vise, 2-3/8" jaw width, 2-5/8" 
jaw opening 

Railroad iron 

Square stock, 2 x 2 

Pedestal grinder, with rough and fine 
grinding wheels 

Pittsburgh lock machine, with Acme 
locks, 24-gage capa -.ty 

6* 

6' 

157. 

158. 

159. 

1 

1 

1 

Band saw, 14" throat 

Ring and circle shears, rotary-typej 42'' throat 

Easy edge, hand model 

i 
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SUPPLIES 

--_jt 

Sheet Metal 

26 gage 

24 gage 

22 gage 

20 gage 

18 gage 

16 gage 

16 oz. 

26 gage 

Solderer, 50/50 

Muratic acid, industrial 

Acid swab 

m 
Galvanized 

Galvanized 

Galvanized 

Galvanized 

Galvanized 

Sheets of black iron 

Copper sheets 

Stainless, type 304, //4 finish 

AJLuminum #.032, half hard 

3 x 8 sheets 

3 x 8 sheets 

3 r. 8 sheets 

3 x 8 sheets 

3 x 8 sheets 

Rivets, 1 - 5 lbs 

Rivets, 1 - 5 lbs 

Rivets, 1 - 5 lbs 

Galvanized 

Copper 

Aluminum 

ss 

Screws, #8 x 1/2" 

Screws, #10 x 3/4" 

Bolts, 3/16" X 1/2" 

Bolts, 1/4" X 1/2" 

Bolts, 3/16" X 1/2" 

Bolts, 1/4" X 3/4" 

Angle iron, 1" x 1" x 1/8", 20-ft. len̂ jths 

Angle iron, 1-1/2" x 1-1/2" x 1/8", 20-'ft. lengths 

Band iron, 1/8" x 1", 20-ft. lengths 

Band iron, 3/16" x 1" 

Band iron, 1/4" x 2" 

26 
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Sanding disc, 80 grit 7" diameter 

Welding rod, 3/32 electric 

Welding rod, 1/8" gas, copper coated 

Brazing rod 

Drawing paper 

Drawing pencils 

Copper flux 

Stainless steel flux 

Cover plates for welding shields 

m 

m 

m \ 
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American Technical Society, 1959. 

Bruce, Leroy, and Leo A. Meyer. Sh^et Metal Shop Practice, 3rd ed. 
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EDUCATION, EQUIPMENT, 

This curriculum guice was prepared to assist the trade instructor in 
planning and developing instructional materials for an automobile 
body repair course to train high school students for employment at 
the advanced beginner's level. The material was developed by trade 
instructors by systematically grouping the major segments of a trade 
analysis into instructional blocks and then into basic manipulative 
tasks. A committee identified related informational topics. 
Instructional blocks include (1) Welding, (2) Body Alignment and 
Repair, (3) Special Body Jobs, (4) Frames, and (5) Painting. Each 
block contains an outline of operations and jobs for group, 
subgroup, or individual performance. Related instruction outline 
topics are included for each instructional block and for applied 
science and mathematics. The course is designed for a 2-year program 
with 1,080 hours of training. Instructional procedures are 
recommended for the trade competent teacher. Students should have a 
vocational commitment to the trade and general mechanical 
aptitudes. Equipment and consumable supplies are listed, and a 
bibliography contains recommended textbooks and suggested 
references. This document is available for $1.00 from Curriculum 
Laboratory, Box NU, State College, Mississippi 39762. (HC) 
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As a tool for teaching, this publication is primarily designed for use in 

planning, preparing, presenting, and evaluating instruction. As a tool, it 

lists operations, jobs, and informational topics—with the -iob as the focal 

point. Each job should be assigned to students, either as a group, a subgroup, 

or individually. The following procedure is recommended as an effective teach­

ing sequence. 

Step I. — Tell how the job is done. 

Give a full explanation of the steps nruessary to perform the job. Emphasize 

the proper sequence; stress techniques requiring special care; point out the 

hazards to persons and the equipment 

Ste-p II, — Show how the job is done. 

Demonstrate the proper procedure for performing the job. Re-emphasize the sequence, 

techniques, and hazards. Make sure each student can see what is being done and 

understands the steps. 

Step III. — Have the student do the job. 

Assign each student the task of applying what he has just learned. Supervise his 

work; correct any vari"*-ion from proper procedure or any hazardous techniques. 

Re-explain when necessary. 

Step IV. — Cheek the student for profioienoy. 

Assign a similar job to the student to be performed independently. Observe his 

work and examine the completed product or service. He is proficient when he can 

perform the job without supervision in a prescribed length of time. 

Students who have demonstrated proficiency in one job move to the next job. 

The teaching steps tell^ shoWj dOj cheek are used again. Students who are not 

proficient perform additional jobs of a similar nature and are retaught in weak 

areas. 

Additionally, this publication can be used (1) by the director and the instruc­

tor in a local program in communicating with their craft committee, (2) by the 

local director in supervising instruction and program operation, and (3) by the 

state supervisory staff in communicating with local school administrators and 

in supervising the operation of local programs. 
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11 AUTOMOBILE BODY REPAIRMAN 

The automobile body repairman repairs or replaces damaged pntomobile body 

parts. He hammers out or fills in dents and welds broken surfaces. He removes 

old paint from the vehicle, or from damaged and repaired parts of the vehicle, 

using abrasives (he may use liquid paint remover). He primes and paints the 

vehicle. 

He may remove upholstery, accessories and trim in preparation for actual 

repair. Major damage is roughed out with hydraulic jacks and other equipment. 

Dents are removed by placing a dolly block on one side and tapping with E. hammer 

on the other. Dents may be filled with solder or other plastic material. The 

repairman smoothes repaired suifaces by using grinders, files, and sandpaper. 

Frames may be straightened with hydraulic jacks and pulling devices. 

He muse cover bumpers, windows, and trim with paper and masking tape to 

protect them during painting. The repairman mixes paints to obtain the desired 

results and spray-paints the automobile or repaired portions. 

A detailed description of this occupation may be found in the Dictionary 

of Occupational Titles, third edition, under AUTOMOBILE-BODY REPAIRMAN (auto, 

ser.) 807.381, and PAINTER, AUTOMOBILE (auto, ser.) 845.781. 
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COURSE DESCRIPTION 

GENERAL OBJECTIVE 

To help the trainee develop knowledges and skills which prepare him to enter 

the automobile repair trade on the advanced learner's level 

ASSUMPTIONS 11 

r 
il 

1. That those enroJling in training have had no previous experience in 
automobile body repair 

2. That trainees have a background in basic mathematics and general science 

DESIRABLE PREREQUISITES 

1. That trainees have a vocational commitment to the automobile body repair 
trade 

2. That trainees have general mechanical aptitudes 

NATURE OF TRAINING 

I; 
I' 
|l 

it 
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1. The duration of training is normally three hours per day, five days per 
week, thirty-six weeks per year for two years; or six hours per day, 
five days per week, thirty-six weeks per year for one year—a total of 
1080 clock hours of training. 

2. Related instruction by lecture, demonstration, the use of audiovisuals, 
etc. immediately precedes application by the trainee in shop practice; 
instruction and its application are correlated as closely as possible 
at all times; and the major allotment of time is given to the develop­
ment of manipulative skills. 

3. No instruction directly related to the trade is offered outside the 
shop. 

CONTENT OF RELATED INSTRUCTION 

Systematic and purposeful presentation of the following: 

1. A detailed explanation of fundamental information about metals, such as 
grain structure, corrosion resistance, weldability, effects of stresses, 
etc. 

2. Instruction in types of abrasives, their construction, and characteristics 

3. An explanation of the types of fasteners used in auto bodies 

4. A discussion of fiber glass bodies, their qualities and construction 

Instruction in inspection and planning of repair procedures 

Information on the types of electrical controls and switches 

Broad coverage of upholstery materials, cleaners, and stains 

5. 

6. 

7. 

8. Detailed information on primers, sealers, color coats and their proper­
ties and uses 

L' 
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9. Informauicn on methods of checking frame alignment 

10. Broad coverage of welding processes and techniques 

11 Instruction in mathematics, such as arichmetic and percentages 

12. Instruction m general science as ic relates to the body repair trade 

TYPES AND LEVELS OF SKILLS TO BE DEVELOPED 

1. Immediately marketable skills enabling the trainee to handle extensive 
body repairs under minimum supervision 

2. Immediately marketable skills in minor frame-straightenmg under mini­
mum supervision 

3. Basic skills in masking, priming, and painting; additional training 
after employment would be necessary to develop a production painter 

4< Basic skills in oxyacetylene welding, brazing, and cutting, as well as 
manual metal arc welding 

INSTROCTIONAL BLOCKS 

The following blocks are the major areas of instruction. Each has been 

assigned a number of hours for the purpose of indicating the relative amount of 

emphasis it is to receive in the total training period. Instructors are urged 

to plan training carefully, to select, sequence, and assign learning experience, 

thus making maximum use of available time. It should not be inferred that hour 

allotments be rigidly adhered to or that students be rotated on a clockwork or 

calendar basis. On the contrary, the emphasis is on individual proficiency. 

It is lakely that students of lesser ability will require longer periods in cer­

tain areas. These students may gain only the minimum proficiencies while more 

able students will progress more rapidly and engage in many enriching experiences 

Consequently, the planning, sequencing, and alloting are not designed to stan­

dardize programs, but to assist local teachers in planning more carefully and in 

conducting their instruction more carefully. 

INSTRUCTIONAL BLOCKS 

Ic Welding 

II, Body alignment and repair 

IIIo Special body jobs 

IV. Frames 

V. Painting 

Contact Hours 

150 

480 

180 

90 

180 
Total Hours 1080 
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ANALYSIS OF OPERATIONS 

WELDING AND CUTTING EQUIPMENT 

A« Oxyacetylene welding 

1. Install a cylinder valve and regulator on a cylinder fl 

2^ Assemble a welding torch jJ 

3< Assemble a cutting torch J 

4. Attach a welding torch or a cutting torch to a regulator, using dual- • 
type hose J 

5. Light a welding torch and adjust it for -̂  carburizing, a neutral, J 
and an oxid -ng flame fl 

6. Light and aû «.ft a cutting torch ^ 

7. Form a puddle, using an acetylene torch 

8. Add filler rod to a puddle 

9. Change the tip on a welding or a cutting torch 

10. Change the lens in welding goggles 

B. Manual metal arc 

1. Plug the pigtail into an outlet (CAUTIONi) 

2. Attach a lug, ground clamp, or electrode holder to a lead cable 

3. Attach the welding lead and the ground lead to the welding machine 

4. Attach the ground lead to the work or to the worktable 

5. Put an electrode in the holder * 

6. Put on and adjust a welding helmet 

7. Change a cover plate and/or lens in a helmet 

8. Strike an arc and hold it 

9. Adjust the current controls 

10. Spotweld with an arc-spot welding gun § 

II. HAND TOOLS 

A. Hammering 

1. Repair damage with a rawhide or rubber mallet 

2. Raise low spots with a pick hammer 

3. Raise low spots with a pick tool 

4. Repair dents by direct hammering J 

5. Repair dents by indirect hammering J 

6. Repair dents by spring hammering ^ 

7. Repair dents with a roughing dolly ?^ 
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8o Repair dents with a low-crown spoon and a hammer 

9. Repair dents with a high-crown spoon and a hammer 

10. Repair dents with a dinging hammer 

11. Cold-shrink with a dolly and hammer 

12. Hot-shrink with a dolly, a hammer and an acetylene torch 

13» Sink a weld with a dolly and a hammer 

Be Surface finishing 

1. Smooth a surface with a body file 

2. Smoo**h a ̂ nrface with sandpaper 

3. Feafcheredge ?< section of paint with water-proof paper 

4. Tin a rurfaca wi*-' an acetylene torch and solder 

5. Work colder v'-th heat and a solder paddle 

6. Apply plastic body filler to a surface 

7. Establish a contour by filing and sanding 

8. Remove dust and lint from body with a tack rag 

C. Fastening 

1. Loosen and tighten nuts with open-end and box-end wrenches 

2. Loosen and tighten nuts with sockets and attachments 

3o Loosen and tighten screws with a standard blade screwdriver 

4o Loosen and tighten screws with a Phillip's screwdriver 

5o Loosen and tighten screws with a clutch-head screwdriver 

6o Loosen and tighten nuts with an alien wrench 

D. Miscellaneous 

1. Hold materials with vise-grip pliers 

2o Cut metal with a cold chisel 

3e Mark a surface with a scratch awl 

4. Measure with a steel tape 

5. Remove a door handle with a special tool 

6. Thread a drilled hole with a tap 

7. Thread a rod with a die 

III. POWER TOOLS AND EQUIPMENT 

A. Remove material with a disk-type portable sander 

B. Remove material with a portable belt sander 

C. Remove material with an air orbital sander 

D. Polish a surface with a portable polisher 

-3 
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E, Remove paint with a sandblaster 

Fo Set up a jack with the various attachments 

G. Straighten members with a remote-controlled jack 

He Straighten material in an arbor press 

I. Mount a door in a holding unit 

J. Mount a hood in a holding unit 

K. Mount a deck lid in a holding unit 

L. Lift an automobile with a floor jack 

M. Lift an automobile with a twin-saddle hydraulic jack 

N. Support an automobile with jack stands 

0. Drill a hole with an electric drill 

P. Remove a nut with an air-drive wrench 

Q. Sharpen a chisel on a bench grinder 

R. Sharpen a drill bit on a bench grinder 

So Hold materials with a vise 

T. Clean a dusty surface with an air dusting gun 

Uo Dry a surface with an infrared light panel 

V. Cl*=»an a surface with a steam cleaner 

IV. REFINISHING EQUIPMENT 

m 

• ^ 

A. Assemble and fill a spray gun 

B. Adjust an air transformer to the proper pressure 

C» Spray paint with a spray gun 

! \ 



SUGGESTED JOBS IN AUTOMOBILE BODY REPAIR 

The following is a list of the different types of jobs the automobile body 

repairman will be required to complete. On inspection it will be found that the 

term "repair or replace" has been used often. The two words signify two separate 

and distinct jobs. They were used together here to avoid repetition. 

I. BODY ALIGNMENT AND REPAIRS 

A. Repair or replace a quartei panel 

Be Repair a front fender 

C. Repair a rear fender (truck) 

D. Repair a hood 

E. Replace a hood hinge and spring 

F. Replace and align a hood 

G. Repair a deck lid 

Ho Replace a deck-lid hinge and spring 

I. Replace and align a deck lid 

J. Replace or repair a top panel 

K. Repair or replace a cowl 

L. Repair or replace a floor panel 

M. Repair or replace a rocker panel 

N. Repair or replace a lower deck-lid panel 

0. Repair or replace a center pillow 

P, Replace a door panel 

Q. Repair or replace a door 

R. Repair or replace a dash 

S. Repair or replace front inner panel 

T. Repair a fiber glass panel 

U. Adjust convertible-top mechanism 

V. Repair top rails on a convertible 

II. SPECIAL BODY JOBS 

A. Replace a door latch, key cylinder, and/or striker plate 

B. Replace a door glass and a manual glass regulator 

C. Replace electric glass-regulating mechanism, motor, and switch 

D. Replace quarter glass and/or glass regulator 

E. Replace vent glass and/or vent glass mechanism 
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F, Replace a windshield 

G. Replace a rear glass 

Ho Replace windshield and rear glass rubber 

I. Replace a headliner 

J. Replace a windlace 

K. Replace door trim pads 

L. Replace garnish molds 

Mr Replace weather stripping 

N. Replace a sun visor 

0. Replace a rear-view mirror 

P. Replace carpets 

Qo Replace seats 

R. Replace a power-seat motor 

S. Replace a power-seat switch 

T. Repair bumpers and bumper arms 

U. Replace chrome trim and clips 

V. Replace a grill assembly 

Wo Replace manual and power radio antennae 

X. Replace a headlamp and headlamp assembly 

Y. Repair or replace a gravel deflector 

m 

III. PAINTING 
1 

A. Prepare a bare ferrous metal surface for painting 

B. Prepare an aluminum surface for painting 

C. Prepare an old surface for painting 

D. Mask glasses and trim 

E. Apply lacquer by spraying 

F. Apply enamel by spraying 

G. Buff out and wax lacquer 

IV. FRAME 

A. Replace body-to-frame grommets, pads, shims, etc. 

B. Check a frame for alignment with tape, trammels, and gages 

C. Align frame extensions 

D. Repair or replace front and rear frame extensions 

E. Replace damaged front-suspension components and rough-set caster, 
camber, and toe-in 

8 
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V. WELDING 

A. Join tV7o pieces of sheet metal by oxyacetylene welding 

B. Joint two pieces of sheet metal by brazing 

C. Cut sheet metal with an oxyacetylene cutting torch 

D. Cut frame material with an oxyacetylene cutting torch 

E. Cut rivets and bolts with an oxyacetylene cutting torch 

F. Heat metal to a desired temperature with an oxyacetylene torch 

G. Joia two pieces of frame material by manual metal arc welding 

H. Join two pieces of sheet metal with an arc-spot welder 
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RELATED INSTRUCTION TOPICS 

I. BODY ALIGNMENT AND REPAIR 

A. Methods of removing body deadener 

1. Using putty knife 

2c Using wire brush 

3, Using solvents 

4, Using heat 

B. Characteristics of metal 

1. Elastic ability 

2. Grain structure 

3. Resistance to corrosion 

4o Weldability 

5, Plasticity 

C. Factors affecting metal structure 

1. Stress 

2. Strain 

3. Work hardening 

4. Shear 

5. Bonding and fusion 

6 o Heat 

D. Technique of drilling and tapping a hole 

1= Laying out 

2, Center punching 

3. Drilling 

4. Using types of taps 

5, Starting the tap 

E. Abrasives 

lo Cutting materials 

a, Flint quartz 

b, Emery (natural aluminum oxide) 

c. Garnet 

d. Crocus 

10 
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e. Aluminum oxide 

f. Silicon carbide 

2, Backings 

a. Paper 

b. Cloth 

c. Fiber 

d. Combinations 

3, Bonding agents 

a. Dry-type 

b. Wet- or dry-type 

4, Types 

a. Open-grain 
b. Closed-grain 

!^: : c. Grits 

F. Types of fasteners 

W - : 1. Threaded 

a. Sheet m̂ t̂al screws 

be Machine screws 

c. Carriage head bolts 

d. Studs 

2. Other 

a« Spring 

b. Snap-on clip 

c. Rivets 

G. Fiber glass 

1. Qualities 

ac Strength or relative strength 

b. Resistance to impact 

c. Localization of damage 

2. Materials 

ac Resins 

11 
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b. Fillers 

c. Catalysts 

d. Fiber glass cloth 

e. Precautions to follow when using 

H. Inspection and planning of repair procedures 

1. Basic damage conditions 

a. Displaced areas 

b. Simple bends 

c. Rolled buckles 

d. Upsets 

e. Sketches 

2. Variable factors in collision 

a. Impact angle 

b. Relative speed of impact object 

c. Size, rigidity, and weight of object 

do Construction of impact area 

II, SPECIAL JOBS 

A. Adhesives 

1. Types 

2o Bonding characteristics 

3. Advantages and disadvantages of each type 

B. Electrical controls 

1. Types of manual switches 

a. Headlight 

b. Dimmer 

c. Directional signal 

d. Backup light 

e. Windshield wiper 

2. Reading specifications 

3. Reading schematics 

C. Cleaning upholstery 

1. Types of upholstery mater ia ls 

•a 
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a. Fabrics | 

b. Genuine leather t 

c. Coated fabrics (vinyl or nylon) | 

d. Polyurethane foam | 

2. Types of cleaners I 

a. Volatile cleaners | 

b. Synthetic detergents I 

c. Neutral soaps J 

d. Ammonia j 

-1 
3. Specific stains | 

;-§ 

a. Battery acids j 

b. Blood I 

c. Candy 

d. Chewing gum 

e. Fruit, liquor, wine 

f. Grease and oil 

g. Ice cream 

h. Nausea 

i. Shoe polish and dressings 

j. Tar 

k. Urine 

1. Lipstick 

III. PAINTING 

A. Base coats (bare nietal to f in i sh coats) 

1. Sealers 

a. Enamel finish "S 

b. Lacquer finish "M. 

c. Universal j 

d. Bleeder sealers « 
^^ 

" ̂ ^ 

2. Primers -̂  
M 

a. Lacquer 1 

b. Enamel % 

c. Universal M 

13 
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3. Primer-surfacars, a base for 

a. Lacquer 

b. Synthetic finishes 

B. Color coats 

1. Synthetic enamel 

2o Acrylic enamel 

3o Nitrocellulose lacquer 

4. Acrylic lacquer 

C. Color-coat conditioners 

1. Thinner and reducers 

a. Use of thinner designed for specific color coat 

b. Correct amounts of thinners to use 

c. Thinners for use at extreme temperatures 

2. Retarders 

D. Surface cleaning and conditioning materials 

1. Wax, polish, and grease solvents 

2. Metal conditioners 

3. Etches 

4. Rust inhibitors 

E. Air-pressure requirements of painting 

1. For guns, approximately 9 cfm 

2. For synthetic enamels, 60 psi at the transformer 

3. For lacquers, 50 psi at the transformer 

4. For all applications, constant pressure 

IV. FRAME ALIGNMENT 

Ao Measuring diagonals (X checking) 

1. Making direct measurements 

2. Transfering measurements to the floor with plumb bob 

B. Using tram gages 

C. Using self-centering gages 

D. Using frame-checking and correcting machine 

sS 

m 
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V, WELDING PROCESSES AND TECHNIQUES 

Fusion 

^ i 

m ! 

1. Oxyacetylene 

a. Equipment 

b. Types of joints 

c. Procedure 

d. Hazards 

2. Manual metal arc 

a. Equipment 

b. Types of joints 

Cc Procedure 

d. Hazards 

3. Arc-spot 

a c Equipment 

b, Procedure 

Cc Hazards 

B, Bonding 

1. Brazing 

a o Equipment 

b. Brazing alloys 

c« Fluxes 

(*. Procedure 

e. Hazards 

2, Soldering 

a. Equipment 

b. Solders 

c o Fluxes 

d. Procedures 

e. Hazards 

C. Cutting 

1. Equipment 

2. Procedure 

15 
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3. Hazards 

VI. MATHEMATICS 

A. Whole numbers 

1. Addition 

.2« Subtraction 

3. Multiplication 

A. Division 

5. Trade applications 

B. Fractions 

1. Addition 

2. Subtraction 

3. Multiplication 

4. Division 

5. Co•-̂ 7ersion to fractions 

6. Trade applications 

C. Decimals 

1. Addition 

2. Subtraction 

3. Multiplications 

4o Division 

5. Conversions to fractions 

6. Trade applications 

D. Measurements 

1. Linear 

2. Angular 

3. Surface 'M 

4. Volume ^ 

5. Temperature J 

6. Weight: 'M 

E. Percentage J 

1. Changing a percent to a decimal J 
H 

2. Changing a decimal to a percent g 
3. Changing a fraction to a percent ^ 

16 1 
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4. Computing percentages 

5. Applying principles of percentage to the trade 

VII0 APPLIED SCIENCE 

A. Center of gravity 

B. Forces 

1, Angular 

2. Parallel 

C. Motion 

D. Friction 

E. Simple machines 

1. Lever 

2. Pulley 

3. Wheel axle 

4. Inclined plane 

5. Wedge 

6c Screw 

F. Power 

1. Source 

2o Transmission 

G. Specific gravity 

H, Hydraulic principles 

I. Heat 

1. Sources 

2. Measurement 

3. Transmission 

4. Effects 

17 
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AUTOMOBILE BODY REPAIR 

BIBLIOGRAPHY 

Recommended Texts: 

I; 
either 

Toboldt, Bill» Auto Body Repairing and Repainting. Homewood, Illinois: The 
Goodheart-Willcox Company, Inc., 1965. 

or 

Wohlfeil, Theodore A., Erik E. Frick, and Ac B. Soxman. Automobile Body Recon­
ditioning o New York, New York: McGraw-Hill Book Company, 1952, 

Suggested References: 

Alabama Trade and Industrial Committee. Automobile Body and Fender Repair and 
Refmishingc rev. University, Alabama: Department of Trade and Industrial 
EducationJ University of Alabama, 1966. Also Job Tests, Job Test Answers, 
and Answer Look. 

California Instructional Materials Laboratory. Automobile Body Repair, 
Sacramento, California: California State Department of Education, 1965. 
Workbook and Testbook. 

I 
w 5 y 

Florida Vocational Instructional Materials Laboratoryo Automotive Body Repair 
and Refinishmg - 903V. rev. Miami, Florida: Vocational Instructional 
Materials Laboratory, 1966c 

Missouri Curriculum materials laboratory. Auto Body Repair. Columbia, Missouri: 
Curriculum Materials Laboratory, University of Missouri, 1965, Also a Key to 
Answers. 

New Jersey Curriculum Laboratory, Vocational Division. Major Apprentj.ceable 
Trades in New Jersey, Vol. 1. New Brunswick, New Jersey: Curriculum 
Laboratory, Vocational Division, Department of Education, 1961. 

North Carolina Division of Vocational Instruction. Auto Body and Fender Repair 
1 and 2o Course 751.1 and 751.2. Raleigh, North Carolina: Division of Voca­
tional Education, Department of Public Instruction, 1966. 

Ohio Instructional Materials Laboratory. Occupational Training Plans for Use m 
Cooperative Programs. Columbus, Ohio: Instructional Materials Laboratory, 
The Ohio State University, 1954. 

Sargent, Robert L. Automobile Sheet Metal Repair. Chilton's Automobile Mechanics' 
Series. Philadelphia: Chilton Company, 1966. 

Toboldt, William K. Automobile Body Rebuilding and Refinishing. Scranton, 
Pennsylvania: International Textbook Company, 1965. 

Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision Work, 
3rd ed, Chicago, Illinois: American Technical Society, 1965. 
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EQUIPMENT LIST 

for the 

VOCATIONAL AUTOMOBILE-BODY REPAIR 

Quantity Item 

Air compressor; horizontal tank; two cylinder; 7-1/2 hp; 3-phase, 
220-volt 

Oil and water extractors, with regulators (one for open shop, one 
for paint room); 75 cfm capacity; two main line pressure outlets; 
two regulated pressure outlets 

Air hose, 50 ft. lengths; 5/16" diameter; furnished with 1/4" St.P 
connections 

Spray gun, with qt cup; 1/4" St^P fluid hose connection; lacquer 
nozzle set-up 

Spray gun, with qt. cup; 1/4" StcP fluid hose connection; enamel 
nozzle 

Spray gun, with qt cup; 1/4" St.P fluid hose connection; lacquer 
nozzle set-up (for primer) 

Wrench, air drive; hex sockets 1/2", 9/16", 5/8", 11/16", 3/4",13/16" 

Metal-working tool kit, air driven; air slugger, cutter, chisel, 
rivet buster, extension chisel, scraper, punch, panel crimper 

Orbital sander, air file; with built-in air regulator; fingertip 
air control 

Orbital sander, air driven; heavy-duty; 3-2/3"x 9" pad 

Automotive disc sanders; heavy-duty; 7" and 9" pads; 4250 rpm; 115V 

Backup pad assembly, for body grinder; 5/8" arbor; 7" diameter 

Backup pad assembly, for body grinder; 5/8" arbor; 9" diameter 

Electric drill; 1/4"; 115V 

Electric drill; 3/8"; 115V; with reversible drive 

Portable polisher; heavy-duty; 7" pad, 5/8" spindle 

Apron taping machine; 15" capacity 

Grinder, bench; 7" wheels, 36 and 60 grit stones; with light, shields, 
pot, and stand 

Grinder, bench; 7" wheels, wire brush and grindstone; with light, 
shields, pot, and stand 

Gun, air dusting; 1/4" NPT (F) 

Axr chuck: for air tires 

Spot welding gun: llOV, 30 amp; 8 ft heavy-duty power cord, with 
3-prong polarizing plug; 15 ft work lead with Quick-tite clamp 

Welder, a-c transformer type; 180 amp output; 230 volt, 60~cycle 
input; with pigtail and accessories 
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Helmets, welders flip-front; rachet headgear; #1 shade 

Safety goggles, plastic 1-piece 

Combination outfits for oxyacetylene welding, cutting, brazing, 
heating, and soldering; with dolly 

Jacks, floor roller; minimum 2-toLt capacity 

Jack, twin saddle; hydraulic; 1-1/2-ton capacity 

Stands, adjustable; 5-ton capacity; adjust 15" to 25" 

Body-and-fender jack; push-and-pull action; 4-ton capacity; with 
stand and accessories 

Body-and-fender jack; push action only; 4-ton capacity; with stand 
and accessories 

Body-and-fender jack; push action only; 10-ton capacity; with stand 
and accessories 

Jack, portable frame; 20,000 lbs capacity; with hydraulic unit and 
accessories 

Panel puller, slide-hammer type; with attachments 

Work benches; metal top; 28-1/2 x 60" x 34" 

Vises, machinist; 5" jaw width, maximum opening 8"; with swivel base 

Creepers, hardwood; 18" x 36", with adjustable headrest 

Holding units, for removable panels; jacking platform; 52" door bar, 
bar bolt assemblies; pull bar 90"; clamps with adapters; holding 
stands 

Door bar unit, single; 52" door bar; center support; adjustable 
clamps, with adapters 

Steam cleaner, portable oil fired; 100 gal per hour capacity; elec­
tric starter, 115V 

Arbor press; 5-ton capacity; with stand and adjustable handle 

Sandblast gun, portable; handles grit sizes 16 to 1000; air pressure 
60-150 psi; with abrasive container, abrasive hose, and face mask 

Pop-rivet tool, general-purpose; for up to 1/8" diameter steel rivets; 
with starting assortment of rivets 

Dollies, heel 

Dollies, general-purpose 

Dollies, low-crown general-purpose bumping 

Dollies, high-crown 

Dollies, roughing; heavy-duty 

Dollies, general-purpose rail type 
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Spoon, double-end lower back panel and quarter panel 

Spoon, double-end door and side apron 

Spoon, double-end heavy-duty driving 

Tool, double-end heavy-duty driving and fender beading 

Ezy-edger 

Spoon, surfacing 

Spoon, low-crown surfacing 

Hammer, round head and extra long pick 

Hammer, roughing, heavy-duty with all-purpose dolly 

Hammer, bullet-type, short pick 

Hammers,bumping; 4" overall 

Hammer, square-face taper-shank and molding 

Hammers, bumping; 6" overall 

Hammer, offset square face and cross-peen 

Hammer, serrated face 

Hammer, short bullet-type fender 

Hammer, trim; magnetic 

Mallet, bumping and shrinking 

Pick, short curved 

Pick,deep-throat straight 

Pick, long curved 

Pick, long tee handle chisel bit 

Punch, curved finishing 

Punch, hooked finishing 

Punch, piercing 

Solder paddles, curved face 

Solder paddles, flat face 

Cutter, sheet metal 

Angle cutter, handklip 

Pliers, drip molding 

Pliers, vise-grip; 10 inch; with wire cutter and easy release 

Pliers, sli '-joint; 6-1/2" 

Pliers, side cutting; 7" 

Pliers, long chain nose; 6-3/4" 

3 
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2 sets 

2 sets 

1 set 

2 sets 

2 sets 

1 set 

File holders, flexible adjustable 

Files, flat; 8 teeth er inch 

Files, half-round, 8 teeth per inch 

Tools, door handle pin removing 

Tools, door handle clip removing 

Screwdrivers, square shank, standard tip 

Blade length 

2-1/2" 
1-1/2" 
4" 
7-1/2" 
3" 
4" 
9" 
5" 
6" 

Screwdrivers, Phillips, 

Tip No. 

0 
1 
2 
3 
4 
2 

Tip width 

1/8" 
1/4" 
1/4" 
1/4" 
1/4" 
5/16" 
2/16" 
3/8" 
3/8" 

plastic handle 

Screwdrivers, clutch head 

Tip size 

5/32" 
3/16" 
1/4" 
5/16" 

Blade length 

2-1/2" 
3" 
4-1/4" 
6" 
8" 
9/16" 

Blade length 

4" 
4" 
5" 
5" 

Combined 1/4" and 3/8" drive sockets; 1/4" drive: 3/16", 7/32", 1/4", 
9/32", 5/16", 11/32", 3/8", 7/16", 1/2", and spinner handle; 3/8" 
drive: 9/16", 5/8", 11/16", 3/4", 13/16", 7/8", 15/16", 1"; reversi­
ble ratchet, 3" and 6" extensions, 3/8" to 1/4" adapter, and 13/16" 
spark plug socket 

1/2" drive sockets; 7/16", 1/2", 9/16", 5/8", 11/16", 3/4", 13/16", 
7/8", 15/16", 1", 1-1/4"; ratchet; 5-1/2" and 11" extensions; 16" 
flex handle and 18" speeder 

Allen wrenches 5/64" - 1/4" 

Wrenches, open-end; 11 pieces, 1/4" - 1" by 16ths 

Wrenches, box; 6 pieces, 3/8" - 1" 

Wrenches, combination; box-end and open-end; 14 pieces 3/8" - 1-1/4" 
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6 each 

6 each 

Scratch awl, heavy-duty; 3-1/2 

Putty knife; wood handle; 2-1/8" blade 

Putty Knife; wood handle; 4" blade 

Putty knife; wood handle; 1-1/2" blade 

Putty knife; wood handle; 3-1/2" blade 

Drill bits; high-speed steel, 1/4" shank 1/16", 1/8", 3/16", 1/4" 

Drill bits; high-speed steel, 3/8" shank 5/16", 3/8", 7/16", 1/2" 

Tap and die set; one each of the following NF plug tap and NF die: 
1/4-20, 5/16-18, 3/8-16, 7/16-14, 1/2-13, 9/16-12, 5/8-11, 3/4-10; 
one each of the following NC plug tap and die: 1/4 x 28, 5/16 x 24, 
3/8-24, 7/16-20, 1/2-20, 9/16-18, 5/8-18, 3/4-16; one each 1/8" 
and 1/4" pipe tap and die; all dies 1-1/2" ODJ with appropriate 
die stock and tap reamer wrench 
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sleeves 

sleeves 

sleeves 

sleeves 

sleeves 

sleeves 

sleeves 

sleeves 

sleeves 

boxes 

boxes 

boxes 

lbs 

qts 

doz 

-25 gals 

pkgs 

gals 

tubes 

tubes 

tubes 

tubes 

cans 

tubes 

tubes 

boxes 

cases 

rolls 

drum 

Item 

Silicon carbide paper; waterproof; 3-2/3 x 9"; 40 grit; 100 per 
sleeve 

Silicon carbide paper; waterproof; 3-2/3 x 9"; 80 grit; 100 per 
sleeve 

Silicon carbide paper; 2-3/4" x 17-1/2"; 40 grit; 100 per sleeve 

Silicon carbide paper; 2-3/4" x 17-1/2"; 80 grit; 100 per sleeve 

Silicon carbide paper; 9" x 11"; 500 grit; 100 per sleeve 

Silicon carbide paper; 9" x 11"; 400 grit; 100 per sleeve 

Silicon carbide paper; 4-1/2" x 11"; 400 grit; 100 per sleeve 

Silicon carbide paper; 9" x 11"; 320 grit; ICO per sleeve 

Silicon carbide paper; 9" x 11"; 240 grit; 100 per sleeve 

Body sanding discs; 5/8" center hole, 9" CD; 16 grit; 50 per box 

Body sanding discs; 5/8" center hole, 9" CD; 24 grit; 50 per box 

Body sanding discs; 5/8" center hole, 9" CD; 36 grit; 50 per box 

Body solder; 20/80/; 1/2 lb bars 

Soldering flux (Rubyfluid); in 1 qt containers 

Acid swabs; stiff bristle; with tin handle 

Plastic filler; for repairing holes, dents, etc^ 

Plastic body filler spreader; 12 per package 

Body deadener-undercocxcing; 1 gal cans 

Super-weatherstrip adhesive (yellow); 5 oz. tubes 

Weatherstrip adhesive (black); 5 oz tubes 

Trim adhesive; 5 oz tubes 

Feathering disc adhesive; 5 oz tubes 

Windshield sealer; 1 pt cans with dispenser 

Drip-check sealer; for drip molding; 5 oz tubes 

Body calk; with gun 

Strip calk; 60 one-foot lengths per box 

Masking tape; 3/4" width; 48 rolls per case, 100 ft per roll 

Masking paper; 12" width, 100 ft per roll 

Acrylic lacquer thinner; low grade for gun cleaning and priming 
(55 gals) 
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1 drum 

1 gal 

6 bottles 

20 gals 

Acrylic lacquer thinner; high grade for color coat (55 gals) 

Retarder, for acrylic lacquer 

Fish eye; 2 oz bottles 

Enamel reducer, variable temperature i^si 

3 containers Tack rags, 6 per container 

10 doz 

100 lbs 

2 drums 

Masks, filter face 

Steam cleaner compound 

Kerosene; for steam cleaner (55 gals each) i 
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A Basic Plan for the Organization and Management of Instruction in 
Vocational Dieser-Engine Mechanics, 

Mississippi State Univ., State College. Curriculum Lab. 
Mississippi State Oept. of Vocat. Educ., State College 
Pub Date - Aug67 ^ 
MF AVAILABLE IN VT-ERIC SET 51 p. 

^XURRICULUM GUIDES, *TRADE AND INDUSTRIAL EDUCATION *DIESEL 
EQUIPMENT' *°^^^^'- '̂̂ GI'̂ Ŝ, HIGH SCHOOLS, POST SECONDARY EDUCATION, 

This curriculum guide was prepared to assist the trade instructor in 
planning and developing instructional materials for a course in 
diesel mechanics for training high school students for employment at 
advanced learner's level. The material was developed by trade 
instructors by a systematic analysis of the operations of the trade 
The major instructional areas are organized in blocks of operations 
and informational topics related to specific jobs to be performed bv 
groups subgroups, or individuals. The instructional blocks are (1) 
I c^L^^rlf^'i^^^ ?^^^ Assembly, (3) Electrical System, (4) Fuel 
fX^u^' ^V. Cooking System, (6) Intake-Exhaust-Blower System, and 
1 n«n'h^^Il^"2''i!^-.^'^^ ̂ °V''̂ ® ^̂  designed for a 2-year program with 
1,080 hours of training. Instructional procedures are recommended 
for the trade competent teacher. Students should have a background 
m mathematics and general science. Equipment and consumable 
supplies are listed, and a bibliography contains recomnended 
J?^nn 2*̂ ^ ̂ I!^ suggested references. The document is available for 
39762 ^rg^x^"''''^^"^""' Laboratory, Box NU, State College, Mississippi 
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Time Allotment »- fche aiaoont of time required for use of the material in 
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Initial dc-ve"" .pment of iriStructior?&i materials for diesel-sngine mechanics 

began on the campus of Mississippi State University on May 11 and 12^ 1967. 

Mr. Eldon Da^is of Hinds County Junior College and Mr. William Russell of Parch-

man Vocational School worked with Laboratory personnel in preparing the contents 

of this publication beginning with an analysis of operations and carrying through 

to a listing of equipment, tools, and supplies. Mr. Davis and Mr. Russell are to 

be commended for their efforts and contributions. 

Following the work of the Committee, the staff of the Laboratory compiled, 

edited, duplicated, and distributed the material. This publication, which is the 

first step, will be the base for further development, A definite part of the 

developmental process is an evaluation and authentication by a representative 

industrial committee. 

The staff of the Curriculum Laboratory also wishes to acknowledge the con­

tinued support of Mississippi schools and their administrators who make their 

personnel available. 
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HOW TO USE THIS PUBLICATION 

m 

As a tool for teaching, this publication is primarily designed for use 

in planning, preparing, presenting, and evaluating instruction. As a tool, 

it lists operations, jobs, and informational topics—with the job as the focal 

point. Each job should be assigned to students, either as a group, a subgroup, 

or individually. The following procedure is recommended as an effective teach-

ing sequence. 

Step I. — Tell how the job is done. 

Give a full explanation of the steps necessary to perform the job. Emphasize 

the proper sequence; stress techniques requiring special care; point out the 

hazards to persons and the equipment. 

Step II, — Shaw how the Qoh is done. 

Demonstrate the proper procedure for performing the job. Re-emphasize the 

sequence, techniques, and hazards. Make sure each student can see what is 

being done and understands the steps. 

Step III. — Have the student do the Job. 

Assign each student the task of applying what he has just learned. Supervise 

his work; correct any variation from proper procedure or any hazardous techniques. 

Re-explain when necessary. 

Step IV. — Check the student for profioienoy. 

Assign a similar job to the student to be performed independently. Observe his 

work and examine the completed product or service. He is proficient when he can 

perform the job without supervision in a prescribed length of time. 

Students who have demonstrated proficiency in one job move to the next job. 

The teaching steps tell^ show^ dOj cheek are used again. Students who are not 

proficient perform additional jobs of a similar nature and are retaught in weak 

areas. 

Additionally, this publication can be used (1) by the director and the 

instructor in a local program in communicating with their craft committee, 

(2) by the local director in supervising instruction and program operation, and 

(3) by the state supervisory staff in communicating with local school administrators 

and in supervising the operation of local programs. 

IV 
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DESCRIPTION OF DIESEL-ENGINE MECHANIC 

The diesel engine mechanic repairs and maintains diesel engines used to 

power machines such as buses, ships, trucks, trains, electric generators, and 

construction machinery. The mechanic diagnoses trouble, disassembles engines, 

examines the parts for defects and excessive wear, reconditions or replaces 

parts, and reassembles engines. 

He removes engines from their mountings and rebuilds individual components, 

such as the head assembly and the block assembly, and certain accessories, such 

as the starter, generator, and rootes-type superchargers, but not the exhaust-

driven supercharger or the fuel pump. 

He uses diagnostic equipment for the fuel system and the electrical system; 

he reconditions pistons, rods, cylinders, and valves, using shop equipment, such 

as the engine lathe, boring bar, drill press, and electric hand drill, as well 

as metalworking hand tools, such as taps, dies, reamers, and files; he makes 

precision measurements, using micrometers and dial indicators. 

The mechanic reassembles engines and installs them in their mounting. He 

starts them and adjusts their controls for proper operation. 

The experienced mechanic may diagnose and/or start dead or malfunctioning 

equipment in the field; or with additional training he may specialize in fuel-

system rebuilding and work in a "clean" room. 

Another definition of the diesel engine mechanic may be found in The 

Dictionary of Occupational Titles, under the title DIESEL MECHANIC (any ind.) 

625.281. 
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COURSE DESCRIPTION 

GENERAL OBJECTIVE 

To assist the trainee in developing knowledges and skills which prepare 

him to enter the diesel-engine repair trade on the advanced learner's level. 

ASSUMPTIONS 

1. That those enrolling in training have had no previous experience in 

diesel-engine repair 

2. That trainees have a vocational commitment to the diesel-engine 

repair trade 

3. That trainees have a general mechanical aptitude 

DESIRABLE PREREQUISITES 

That trainees have a background in elementary mathematics and in 

general science 

NOTE: Those desiring to enroll who lack the above prerequisites 

should be counseled concerning their deficiencies and then ̂ .ssigned to 

remedial courses when these are available. It is not recommended that a 

person lacking the above prerequisites be denied training. 

NATURE OF THE TRAINING 

1. The duration of the training is normally three hours per day, five 

days per week, thirty-six weeks per year for two years; or, six hours per 

day, five days per week, thirty-six weeks per year for one year—a total of 

1080 clock hours of training. 

2o Related instruction by lecture, demonsmiration, the use of audio-

visuals, and others immediately precedes application by the trainee in shop 

practice; instruction and its application are correlated as closely as 

possible at all times; and the major allotment of time is given to the 

development of manipulative skills. 

3. No instruction diractly related to the trade is offered outside the 

shop. 
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CONTENT OF RELATED INSTRUCTION 

Systematic and purposeful presentation of the following: 

1. A thorough coverage of the components of the engine, head, and all 

engine systems, which includes nomenclature, function, and typical 

service required 

2. A nontechnical presentation of fundamental electrical data, of 

characteristics of fuels and lubricants, and of principles of air 

and fluid flow 

3. Broad coverage of fundamentals of internal combustion engines, the 

two-stroke cycle, the four-stroke cycle, as well as the timing and 

sjmchronization of all engine components 

4. An introduction to the testing of fuel pumps and fuel nozzles, and 

the use of a dynomometer in testing or calibrating engines 

5. General coverage of diagnostic and troubleshooting of the engine 

and its systems 

LEVELS OF SKILL 

1. Full use of all hand tools and small equipment 

2. General use of electrical and fuel test equipment 

3. Marketable skill in disassembly and cleanup of engines and system 

components 

4. Marketable skill in service of certain engine component?, such as 

grinding valves and seats, turning starter and generator commutators, 

as well as replacing brushes, and installing piston rings and rod 

bearings 
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\h\ INSTRUCTIONAL BLOCKS 

t; 

The following blocks are the major areas of instruction. Each block 

has been assigned a number of hours for the purpose of indicating the relative 

amount of emphasis it is to receive in the total training period. Instructors 

are urged to plan training carefully, to select, sequence, and assign learning 

experience, thus making maximum use of available time. It should not be 

inferred that hour allotments be rigidly adhered to or that students be rotated 

on a clockwork or calendar basis. On the contrary, the emphasis is on indivi­

dual proficiency. It is likely that students of lesser ability will require 

longer periods in certain areas. These students may gain only the minimum 

proficiencies while more able students will progress more rapidly and engage 

in many enriching experiences. Consequently, the planning, sequencing, and 

allotting are not designed to standardize programs, but to assist local 

teachers in planning more carefully and in conducting their instruction more 

carefully. 

INSTRUCTIONAL BLOCKS 

I. Block Assembly 

II. Head Assembly 

III, Electrical System 

IV. Fuel System 

V, Cooling System 

VI^ Intake-Exhaust-Blower System 

VII. Miscellaneous 

270 

135 

:.50 

270 

105 

105 

45 

ta 

TOTAL 1080 



OPERATIONS 

"1! 

MEASURE 

A. With scale-type tools 

1. Measure with a steel rule or tape 

2. Measure angles with a semicircular protractor 

3o Transfer measurements with dividers or calipers 

4o Measure threads with a screw-pitch gage 

^ J 5» Check twist-drill points with a drill-point gage 

6. Measure holes and recesses with a (scaler) depth gage 

B. With precision instruments 

lo Measure with an outside micrometer 

2e Measure with an inside micrometer 

3. Measure with a dial indicator 

4. Measure with a micrometer depth gage 

5. Transfer measurements with telescoping gages 

6. Measure with a feeler gage 

7. Check clearances with plastigage 

II. MARK OUT 

lo Scribe a line with a scratch awl or scribe, and a straight edge 

2. Mark a location with a prick punch and a hammer 

3« Mark a center with a center punch and a hammer 

4. Mark a center-with' an automatic center punch 

5. Scribe arcs and circles with dividers or a hermaphrodite caliper 

6. Scribe a parallel line with a steel square and a scratch awl or scribe 

7. Sharpen a scratch awl, center punch, or prick punch 

8. Mark with letter and number stamps 

III, CUT OUT 

A. Sheet metal 

1. Cut along a straight line with straight-pattern snips or combination 
snips 

2. Cut along a curved line with aviation snips 

3. Cut pieces held in a vise, with a flat chisel 

4. Cut pieces lying flat, with a chisel 



5. Punch holes with a solid punch or a hollow punch and a hammer 

6. Cut rivets with a chisel 

7. Cut circles wit^ a hole cutter held in a hand drill 

8. Cut a square hole with a hole cutter 

B. Heavy stock 

1. Cut flat and round stock with a chisel 

2. Cut flat, round, and angular stock with a hacksaw 

3. Cross-file for rapid stock removal with a mill bastard file 

C. Other 

IV. FORM WITH HMD TOOLS 

A. Sheet metal 

1= Form sheet metal with a wood, rubber, composition, or rawhide mallet 

2o Brake a piece of sheet metal at 9t , using a piece of angle iron, C 
clamp, and mallet 

3c Form a radius in a piece held over a pipe with a clamp, using a 
mallet 

.o 

1. Drill holes with a hand drill and a twist drill 

2. Countersink holes with a hand drill and a countersink bit 

3. Ream holes with a hand reamer 

4. Cut internal threads in =• drilled hole, with i tap and a T handle 

5. Cut external threads with a die and a diestock i 

6. Cut a groove with a cape chisel or a diamond-point chisel 

7. Move a hole which is improperly started, with a diamond-poii-t chisel 

4. Form a 90" angular bend, using angle iron and a hydraulic press | 

B. Heavy stock 

1. Make angular bends iu a piece held in a vise, by striking with a ,̂ 

hammer || 
im 

2. Make angular bends in a piece held over an anvil, by striking with a f 

hammer J 

3. Twist a piece held in a viae, using a monkey wrench f| 

4. Form an eye in a piece of flat stock over a short pipe held in a vise ;| 

5. Form irregular curves, using a wooden jig | 

6. Heat a piece for forming, using an acetylene torch 



JSKf m 
CrrO^ 

~^ 
"̂  ̂ -% 

f^misi 

''^M^ 
^M' 
^mat', 

*^Kr 

V. FASTEN WITH HAND TOOLS 

Ao Removable 

1. Tighten or loosen screws with standard-tip screwdriver 

2. Tighten or loosen screws with a Phillips screwdriver 

3. Tighten or loosen screws with clutch-head screwdriver 

4. Tighten or loosen nuts and bolts with open- and box-end wrenches 

5. Tighten and loosen nuts and bolts with a socket set, Allen wrench, 
etc. 

6. Tighten nuts and bi.<lts with a torque wrench 

7. Tighten and loosen nuts and bolts with an adjustable wrench (crescent), 
a pipe wrench, and plier (vise-grip) wrench 

8. Tighten or loosen nuts and bolts with striker wrenches and a hammer 

9. Hold a piece in place by applying a C clamp 

10. Remove and install snap rings with snap-ring pliers 

11. Remove and install springs with brake-spring pliers 

B. Permanent 

1» Drive, set, and flange rivets with a riveting hammer and a rivet set 

2. Rivet with pop rivets 

3. Solder terminals and electrical connections with a soldering gun 

4. Apply soft solder with a propane torch 

5. Apply soft solder with an oxyacetylene torch 

VI, WELD 

A, With oxyacetylene equipment 

1. Install a cylinder valve and a regulator on a cylinder 

2. Assemble a welding torch 

3. Assemble a cutting torch 

4. Attach a welding torch or a cutting torch to a regulator, using dual-
type hose, and adjust the regulator 

5. Light a welding torch and adjust it for a carburizing, a neutral, and 
an oxidizing flame 

6o Light and adjust a cutting torch 

7. Form a puddle, using an acetylene torch 

8. Add filler rod to a puddle 

9. Change the tip on a welding or a cutting torch 

10o Change the lens in welding goggles 

11, Shut off the uank, close the regulator, and bleed the line 

« 
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B. With manual metal arc equipment 

1. Plug the pigtail into an outlet (CAUTION') 

2. Attach a lug and a ground ciarjp or an electrode holder to a lead 
cable 

3. Attach the welding lead and the ground lead to Cbe welding rriachin̂ . 

4. Attach the ground lead to the work or to the worktable 

5. Put an electrode in the holder 

6. Put on and adjust a welding helmet 

7. Change a cover plate and/or lens in a hel'met 

8. Strike an arc and hold it 

9. Adjust the current controls 

Vile FINISH 

1. Finish-file edges and corners 

2. Draw-file a piece of flat or round stock 

3. Wire-brush a surface 

4. Clean and/or polish a surface with steel wool or abrasive cloth 

5. Degrease a surface with a solvent 

6. Apply enamel to a finished p3.ece 

7. Apply lacquer to a finished piece 

8. Hand-buff a fin:'shed surface 

VIII. PERFORM MISCELLANEOUS OPERATIONS 

1. Bend tubing with a tubing bender 

2. Flare tubing with a flaring tool kit 

3. Remove studs with a stud puller 

4. Extract broken screws, bolts, studs, etc., with a screw extractor 

5. Scrape with a putty knife 

6. Hone cylinders with a cylinder hone and an electric drill 

7. Compress valve springs with a valve-lifter tool 

8. Pull gears or wheels with a gear or wheel puller 

L 
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SUGGESTED JOBS FOR DIESEL-OIGINS MECHAllICS 

BLOCK ASSEMBLY 

A. Visually inspect the block assembly 

B, Disassemble and clean the block assembly fer a visual inspection 

G. Check the plsr.oijŝ  cyliadsr sleeves, crankshaft, and camshaft for wear 

D. Check the piston &ad pins, valve lifter' push rods> cam gear, and 
crank gear by visual inspection and fee 

E. Replace the wrist pin and/or rod bushing and hone to fit 

F. Check the connecting rod for alignsient 

Gr Check the piston and rod assembly for alignment 

H= Remove and replace, cylinder sleeves ^ 

le Install the ciankshaft and torque to specifications 

Ĵ  Install the piston and rod assembly 

K- Install the cam assembly2 bushings, caci, gear 

L. Inspect the oil pump for clearances and wear; install it in the block 

M. Install the oil pan and gaskets 

N. Diagnose block assembly malfunctions: worn or stuck rings and pistons, 
bearing failure, etc, 

HEAD ASSEMBLY 

Ac 

Cc 

D. 

E, 

F= 

G. 

H. 

I 

J. 

K. 

Lc 

M. 

Replace rocker-arm cover gaskets 

Remove the head and clean it for inspection and repair 

Remove carbon from the combustion chamber 

Inspect a head to determine if it requires resurfacing 

Grind the valve face and the valve stem and reface the rocker arm 

Replace and/or grind the valve seat 

Replace the valve guides 

Install the rocker-arm assembly 

Clean and adjust the injectors 

Install the head and torque the head bolts 

Adjust the valves on an operating engine 

Replace a head gasket 

Diagnose head-assembly malfunctions: blown gasket, fouled injectors 
burned valve, improper adjustments, etc. 

1 
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III, FUEL 

mTT 

1. Visually inspect tanks and lines for corrosion and leaks 

2, Steam-clean and rinse tanks and lines; flush with diesel fuel 

3o Replace fuel lines (tank to pump) 

4. Service the fuel filters: clean and flush the permanent type; 
replace the element in the throw-away type 

•̂ 5, Replace jerk-type pump 

*&. Rebuild pump for common-rail system 

7. Replace/service high-pressure fuel lines 

8o Test injectors; rebuild when necessary 

9. Check the fuel flow on each type of piomp 

10, Adjust the governor 

lie Diagnose problems in a fuel system with a jerk-type pump 

12. Diagnose problems in a common-rail fuel system 

* Requires a clean room; l̂Jhen time and facility aire availablej rebuild 
jerk-type pump 

IV. INTAKE-EXHAUST-BLOWER 

1, Service an oil-bath air cleaner 

2. Replace a throwaway-type element in the air cleaD-er 

3. Install or replace intake pipes and manifold 

4, Rebuild/replace a rootes-type blower 

5o Replace an exhaust-driven turbocharger 

6. Run/replace the external oil line to the turbocharger 

7. Visually inspect and service the exhaust lines to the turbocharger; 
the lines from the turbocharger to the intake manifold 

8. 

9. 

10. 

li, 

12. 

Inspect the ekhaust manifold and pipe for leaks 

Replace the gaskets, pipes, and mufflers 

Diagnose intake-system malfunctions (nomally aspirated) 

Diagnose problems in the intake system (rootes-type blower) 

Diagnose problems xu '.he intake system (turbocharger) 

V, COOLING SYSTEM 

•f-i 

-̂ 1 
5c 

Inspect and test the radiator cap 

Remove the rcidiator for major repairs; re-mstall it 

Check the radiator for leaks: -visual, pressure 

Solder minor leaks In the radiator 

Check and/or replace the coolant ho?as 

^ 
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6. Check and/or replace the thermostat 

7. Replace the inner seal in the water pump 

8. Replace the water pump 

9. Flush and fill the cooling system; put in a corrosion inhibitor 

10. Check the drive belts for condition and tension 

11. Inspect the pulleys for alignment, warp, etc. 

12. Diagnose problems in the cooling system 

VI, ELECTRICAL SYSTEM 

1. Visually inspect the starter, generator (or alternator), battery, 
regulator, and wiring 

2. Replace brushes on starters and generators; turn the commutator on 
a lathe 

3. Replace bushing? and/or bearings on starters and generators 

4. Check the armature for shorts or opens 

5' Check the field for opens and ground 

6. Rebuild or replace the starter solenoid 

7. Check and/or replace starter drive (bendix) 

8. Make an electrical bench test (dynamically) of the generator or 
alternator 

9c Check and/cr replace generator-drive belt 

10. Inspect and/or replace the points in the voltage regulator 

11. Check the regulator setting and operation 

123 Replace the wiring harness 

13. Clean battery terminals and posts 

14c Load-test the battery 

15, Check the electrolyte in a battery 

16e Diagnose problems in the electrical system 

m 

VIIe MISCELLANEOUS 

im 

1. Steam-clean engines and parts 

2. Clean parts xvrich Oakite in a cleaning tank 

3. Make minor repairs by welding with an oxyacetylene torch 

4- Cut with an oxyacetylene torch 

5, Make minor repairs by welding with a manual metal arc torch 
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RELATED INSTRUCTION 

I. INTRODUCTION TO THE DIESEL ENGINE 

A. General description of the engine * 

1, Block assembly 

2. Head assembly ' 

3e electrical system 

4. Fuel system ^B 

5. Cooling system ^ 

6. Intake-exhaust system :1 

B. The four-scroke cycle l| 

1, Intake stroke ::J 

2, Compression stroke ^ 

3 , Powci. s t r oke ri 

4, Exhaust s t r o k e 4̂  

C, rv70-s''-;j.oke cycle ^^ 

1. Compression stroke :J| 

2. '^Qwe'L Stroke ',^ 

3. Exhau:.c-„at3,ke s.ctî :: "̂ J 

D Methods oi inc.,_.i:n ^ 

1: Na'cure/ - 31''" "-.c: -u ^ 

2 ^orcea i"'Cu._cx'-'i 5 

E. Eng:.ne cc .;;.. JTC. ̂:, rns 
y « 

in line 

'- - Vee 

3 Hor:.3ontal 

4 Oppooad 

5. W 

,j*^ 6 Radial 

_ II. THE E-OCK A S S M B L Y ; ITS COMPONENTS, ITS FEATURES 

Block assambljT-

1. Tie block 
O'V, 

•a 



m 

m 

m 
\t^j 

^ / „ -

2. The crankshaft assembly 

3 The cam assembly 

4. The oil pump 

5. The oil pan 

6. The accessory drive case 

B Block construction 

1. Metal composition 

a. Cast iron 

b. Steel 

2^ Method of fabrication 

a. Cast 
b. Flame-cut and welded 

3. Cylinder design 

a. Integral walls 

b- Cylinder sleeves 

C. Crankshaft 

1. Composition 

a. Steel 

b. Nodular iron 

2c Fabrication 

a. Cast 

b Forged 

c. Bolted 

d- Machined 

e Induction or flame hardened 

3 Features 

a. Bearing surfaces 

b Counter weights 

c Oil passages 

d. Nose and heel 

13 



f 

B, Connecting rods 

1 Composition: sceel 

2 Method oi fabrication 

a Forged 

b- Machined 

3 Types 

=. Standard 

c. Fork and blade 

•; Articulated 

F _::_3torj.s, r i n g s , and p i n s 

1 CoiitDOS ..'""-on 

a- -.1 .uTii'!*iijm a l i o } ' ' 

ee. 

2 , f <?bv:icd':•-:-• 

Mi 
a. 

b-

Fc-zed 

Cast 

Features 

a 

b-

Cc 

J • 

e-

Head 

Ring grooves 

Rings 

Pin 

?I.TL locks 

aur' lands 

. am 3''":.-. 

•:> <'. - . ( . 

1 Composxt _qt •=• 

Csst 

b- Me n i n e d 

1 
J fear- i res 

a S h a f t 

b Lobes 

14 
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c- Accessory drive gear or teeth 

d Bearing surfaces and bearing or bushing 

e liming gear mounting 

G. Oil pump 

i Composition and fabrication 

2- features 

a Drive method 

b- Housing 

c. Gears 

d Relief valve 

e Oil pickup 

H Dry sump lubricating systems 

1 Pumps 

2 External lines 

3 Oil coolers 

4 Oil filters 

5. Reservoir 

1 Other block assembly features 

1 Accessory mounting pads 

2 A-ccessory drive methods 

Access holes or places 

4, Oil passages 

3 Coolant passages 

o- Valve lifters and lifter bores 

III- HEAD ASSEMBLY: US COMPONENTS, ITS FEATURES 

A Ihe head assembly 

Z alves, springs5 guides, retainers 

3 RocRer =rm assembiv 

4. itijecto*. s 

b' Passages 

a r̂ c.lanc 

b, IrtcaRfe- exhaust ^.^ses 
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c Lubricant 

B The head 

1 Composition and fabrication 

2 Features 

a Block-head mating surface 

b. Combustion chamber; precombustion chamber 

c. Valve seats 

d. Passages 

3-. Service 

a Grinding mating surfaces 

b. Grinding valve seats 

c Cleaning combustion chamber(s) 

d. Cleaning coolant passages 

e- Cleaning oil passages 

f Replacing valve guides 

C- Valves, springs, retainers, seals 

1 Types 

a Poppet-type in head 

b- Valve ports in cylinder 

2- Features of poppet-type 

a 

b-

c 

d-

Head 

Face or mating surface 

Tip 

Retainer groove 

3. Composition and fabrication of poppet-type 

a. Solid head and stem 

b. Sodium-filled head and stem 

'-t Feature of cylinder ports 

a Location 

b Sealing action of the piston 

16 
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5. Valve springs and dampeners 

a. Composition 

b. Number per valve 

c. Open and closed tension 

6. Others 

a. Retainers 

b. Stem seals 

7. Service 

a. Grinding angles for valves 

b. Checking spring tension 

c. Checking assembled height 

d. Checking valve stems and guides for wear 

D. Rocker arm assembly 

1. Components 

a. Rocker arm 

b. Shaft 

c. Stand 

d. Push rod 

2 e Service 

I i . 

a. Adjusting clearances between valve and rocker arm 

b. Checking rocker arm and shaft for wear 

c. Grinding valve articulating surface on rocker arm 

d. Replacing bent push rods 

IV. THE ELECTRICAL SYSTEM 

A. Fundamental electrical data 

1. The electron theory and the structure of the atom 

a. Electron 

b. Proton 

c. Neutron 

2. Current flow in a conductor; the flow of electrciis 

3. Characteristics of conductors and insulators 

17 



i; 1 

n ! 

u ! 

Is I 

4. Principles of magnetism 

a. Types of magnets 

b. Polarity of magnets 

c. Attraction and repulsion of poles 

d. Simple magnetic induction 

5. Basic electrical terms 

It 

V • 

I ' 
11 

ft i 

a. 

b. 

c. 

d. 

Volt 

Ampere 

Ohm 

Watt 

6. The use of instruments m making simple measurements 

a. The voltmeter 

b. The ammeter 

c. The ohmmeter 

d. The wattmeter 

7. Electrical circuits 

a. Series 

be Parallel 

c. Series-parallel 

8. Ohm's law 

9. Kirchhoff's law 

10. The electric storage cells 

electrical energy 

the conversion of chemical to 

a. The primary cell 

b. The secondary cell 

B. The starting circuit 

1. Components 

a. Battery 

b. Starting motor 

c. Starting solenoid 

d. Starting switch 

e. Ignition switch 

f. Wiring 

18 
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2. Major parts of the battery 

a. Cell 

b. Case 

c. Cell connectors 

d. Terminal posts 

e. Vent cap 

f. Electrolyte 

3. Principles and operation of the battery 

a. Energy conversion 

b. Volts available 

c. Amperes available 

d. Typical types 

4» Tests for proper operation of a battery 

ac Electrolyte gravity 

b. Light load 

c. Full load 

5. Maintenance and service for the battery 

a. Cleaning 

b. Discharge and slow charge 

c. Proper connections 

6. Major parts of the starter 

a. Case 

b. Field coils 

c. Armature 

d. Brushes 
e. Drive mechanism 

7. Operating principle 

8. Typical internal arrangements 

a. Four-pole, two-field 

b. Tour-pole, four-field 

c. Six-pole, six-field 

19 
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9. Starter-motor service 

a. Disassembling and cleaning 

br Replacing brushes 

c. Checking armature with growler 

d. Turning commutator 

e. Making continuity check of field coils 

10. Starter-motor switches 

a. Manual-operated 

b. Vacuum-operated 

c. Solenoid-operated 

d. Solenoid-and-relay-operated 

11. Solenoid test techniques 

12. Solenoid repair methods 

13. Control switches and circuit 

a. Ignition switch 

b. Starter button 

c. Wiring in circuit 

14. Battery-solenoid-starter circuit analysis 

a. Ignition switch 

b. Starter button 

c. Wiring in circuit 

C. The charging system 

1. Introduction 

a. Description: a mechanically driven electromagnetic 

device used to generate electricity 

b. Principles 

(1) Generation of a magnetic field 

(2) Cutting of lines of force by conductors 

2. D-C generators 

a. Principles of operation 

(1) Rotating conductors 
(2) Fixed magnetic field 

i 

|i r -

I 
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bo Construction features 

(1) Housing 

(2) Field coil 

(3) Pole shoes 

(4) Armature 

(5) End plates 

(6) Brushes 

(7) Pulley 

(8) Fan 

Cc Circuits 

(1) Externally grounded 

(2) Internally grounded 

d. Service techniques 

(1) Replacing bearings and brushes 

(2) Testing and/or replacing the armature 

(3) Turning the commutator 

(4) "Replacing field coils 

(5) Checking external wires and connections 

(6) Adjusting the belt 

3. D-C regulators 

a. Principle: varying resistance in the field circuit 

b. Methods 

(1) Externally grounded field 

(2) Internally grounded field 

(3) Cutout relay 

c. Circuits 

(1) Cutout relay 
(2) Current regulation 

(3) Voltage regulation 

d. Temperature compensation 

e. D-C regulator checks 

(1) Cutout relay 

(2) D-C regulator 

21 
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(3) Current-and-voltage regulator 

(a) Autolite 

(b) Delco-Remy 

(c) Ford 

4» A-C generator: alternator 

a. Principles of operation 

(1) Rotating magnetic field 

(2) Fixed conductors 

b. Construction features 

(1) Rotor 

(a) Field wilding 

(b) Pole pieces 

(c) Slip r ings and brushes 

(d) Shaft 

(2) Stator 

(a) VJinding 

(b) Laminations 

(3) Housing 

(a) Mounting lugs 

(b) Heat sink 

(c) Diodes 

(d) Capacitor 

(e) Through Bolts 

c. Circuit within alternator 

(1) Within rotor 

(2) Within stator 

(a) Delta-connected 

(b) Wye-connected 

d. Service techniques 

(1) External checks 

(a) Adjusting drive belt 

i l l 22 
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(b) Checking output 

(2) Internal check 

(a) Turning slip rings and replacing brushes 

(b) Checking the field rotor 

(c) Checking the stator 

(d) Checking diodes 

(e) Checking bearings 

5o A-C regulators 

a. Principle: varying resistance in field circuit 

b. Types 

(1) Conventional 

(a) Single-unit 

(b) Two-unit 

(c) Three-unit 

(2) Transistorized 

(a) Partially 

(b) Fully 

6o Testing techniques for the charging circuit 

ac Polarity check 

(1) Positive-ground systems 
(2) Negative-ground systems 

b. Mechanical contact check of terminals and connections 

c. Electrical checks of the charging circuit, using meters 

(1) Excessive resistance 

(2) Grounds 

(3) Open Circuit 

V. THE FUEL SYSTEM 

A- System requirements 

1. 

2. 

3. 

4. 

A measured quantity 

The proper time 

The proper rate 

Proper distribution 

23 



B, System components 

[' 

1. 

2. 

3. 

4, 

5, 

6. 

Tank 

Lines 

Filter(s) 

Pumps 

Injectors 

Fuel 

C. The fuel tank and its features 

1, Location and mounting 

2- Dram, fillir, ouulet 

3. Baffles 

4. Sending unic 

5 Coating 

D. The fuel lines 

1. Low pressure 

2e High pressure: pump to injector 

E. Fuel filters: types 

1< Porous bronze 

2 Metal disc 

3, Ceramic 

4- Other 

F- Air injection 

1. Operational principles 

2. Uses: limited 

G, Coiranon-rail system with cam-operated spray va lve ( i n j e c t o r ) 

1. High-pressure pump 

2 - Relief valve 

3. Header or common rail 

4̂  Individual, high-pressure lines 

3, Cam assembly: cam, pushrods, control wedge, rocker arm 

6, Cam-operated spray valve 

24 
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H Common-rail system with self-actuated spray valve (injector) 

1. Controiled-pressure pump 

2. Accumulator or common rail 

3 Fuel lines 

4 Cam assembly: governor-operated eccentric, control lever, cam 

5 Fuel injector 

6, Spring loaded or pressure differential valve (injector) 

1. Pump-injection systems (jerk-pumps) 

1. Port-controlled pumps 

2- Valve-controlled pumps 

Variable-stroke pumps 

J. Distributor system: Combination pump and distributor 

K. Unit injectors (single unit) 

1- Cam action on plunger 

2. Gear action on plunger 

3 Helical edges on plunger 

4- Pressure differential nozzle 

L Unit-injectots (pressure-time principle) 

1 Governor and bypass valve action 

2 Cam-operated nozzel action 

M Content of crude oil 

ie Hydrocarbons: aspbaltum, paraffin 

a. 

b. 

c-

Hydrogen 

Carbon 

Others 

Impurines 

a 

b 

c 

d-

Sulfur 

Oxygen 

Nitrogen 

Other 

N Types of crude oil 

1 Eastern or Pennsylvania 

25 
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2. Mid-Continent 

3 . VJestern or Ca l i fo rn i a 

Oc Refining process 

1, Distillation 
2, Conveision 

P. Properties of diesel fuel 

1. Ignition quality and octane number 

2. Volatility 

3. Viscosity 

4. Flash point 

5. Pour point 

6r Specific gravity 

7o Heating value 

8. Impurities content 

Q. Other fuels 

1. Natural gas 
2. Manufactured gas 

3. By-product gas 
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Cummins V6-200 and V8-265 Shop Manual. Columbus, Indiana: Cummins 
Engine Company, [nd.J x'Vlso Operator's Manual, Bulletin 983579, 1964. 

, Cummins Diesels V8-350 and Vr8-430 Series: Operator's Manual 

bus, Indiana: Cummins Engine Company, 1966, Also Operator's Manual, Bulletin 
983596. 1965 

. Cummins harine Diesel Manual, VI2 Operator's Manual, Bulletin 
983623o Columbus, Indiana: Cummins Engine Company, Inc, 1966- Also Main­
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ISS-1510, Melrose Park, Illinois: International Harvester Company, 1965. 
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tional Harvester Company, 1965 

28 

Bulletin 983550-A, Columbus, Indiana: Cummins Engine Company, ly65. \ 
1 

. Cummins Diesels V12 Series: Shop Manual, Bulletin 983628, Colum- i 



frl' 
„„ ,-j-i_-* — 

International Harvester Company, Technical Publications Center, Construction 
Equipment Division Service Manual: International 361 Series Diesel Engine 
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Quantity 

100 ft 
(min«) 
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EQUIPMENT LIST 

for 

DIESEL-ENGINE MECHANICS 

Item 

Air compressor: horizontal tank; two-cylinder, single-stage; 
5 hp, 220-volt, 60-cycle, 3-phase electric motor; to deliver 
a minimum of 10 cfm air at 100 psi; with automatic start-up 
and shut-off, and beltguard 

Galvanized pipe; air delivery line for shop; 3/8" i.d.; with 
necessary ells, nipples, and swages 

Oil and water extractors, with air regulators; 3/8" St.P. 
inlet, 1/4" St.P. outlets; 2 main line press outlets, 2 
regulated pressure outlets; with inlet pressure gage and 
regulated pressure gage 

Air hose: 50 foot lengths; two (2) quality cotton braids, 
neopreme over and tube of 1/4" i.d., 5/8" o.d., and 1/4" NPT (F) 
on each end 

Quick detachable connections: 1/4" NPT (F) 

Air chucks: 3,3 cfm @ 80 psi; 1/4" NPT (F) 

Paint gun, spray; general purpose to spray equipment enamel; 
enamel noiizel; 1/4 St.P. (F) air inlet; with quart cup, aluminum 

Arbor press, hydraulic: heavy-duty; structural steel frame; 50 
ton capacity; hand operated, hand wheel and screw for quick 
adjustment; automatic ram return, adjustable table 

Grinder; heavy-duty; push buttom switch; sealed ball bearings; 
tool tray with two (2) lift-out water pots mounted on base; 
adjustable safety shields; 1 hp, 1800 rpm, 220-volt, 60-cycle, 
3-phase electric motor; with two (2) six-inch grinding wheels, 
one (1) course, one (1) medium, enclosed in adjustable wheel 
guards 

Chain hoists, differential; one of two (2) ton capacity with 
nine (9) foot lift, and one of three (3) ton capacity with a 
ten (10) foot lift; pre-lubricate, ball bearings at each 
rotating point; gears sealed in lubricant; welded link steel 
chain; with upper and lower forged steel hooks 

sa 
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Drill press, sensitive; 15"; column -̂ iameter min. 4"; floor 
mounted; 1 hp, 220-volt, 60-cycle, 3-phase electric motor; 
with reducing- sleeve for spindle 

Drill press chuck, universal; l/4"-3/4" capacity 

V block sets, for general use; case-hardened steel; 
1-1/4" max. stock diameter; each set consists of two 
(2) V blocks and two (2) clamps 

Engine stands; for diesel engines, complete with adapters for 
selected engines; on heavy-duty, ball bearing, rubber-wheeled 
casters or rubber tires 

mmi 
1 set 

1 set 

1 

1 

1 

3 

1 

1 

1 

1 

1 

25 ft 

1 pair 

1 

1 

Vise, machinists; swivel base; 4" jaw width, 6" jaw opening, 
3-5/8" throat depth, all minimum 

Pipe jaws for the above vises 

Soft metal jaws for the above vises 

Steam cleaner; automatic mixing of steam, cleaning compound, and 
water in proper proportions; adjustable mixing valve; 35 gallon 
per hour capacity at 55 psi; complete with pressure gages for 
steam and fuel, relief valves 

Qyacetylene welding rig; combination-type for welding, cutting, 
brazing, heating, and soldering; complete rig includes the 
following items: 

Welding torch 

Gooseneck extension 

Welding tips: one each of sizes 62, 55, 42 

Gas mixer 

Cutting attachment, with 90 heat 

Cutting tip, size 53 

Acetylene regulator: two-gage-type with gages 

Oxygen regulator: two-gage-type with gages 

Welding and cutting hose: dua^-type with two hoses 
permanently bonded together,1/4" i.d., with appropriate 
female connections on both ends 

Welding goggles: #5 lens; monogoggle-type 

Spark lighter, with replaceable elements 

Torch wrench 
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1 Cylinder truck; on 10" rubber tires; with tool box 

1 Welding machine, (manual metal) arc; a-c transformer type, 300 
amp output; 230-volt, 60-cycle, 3-phase input; with pigtail 
and 2 cable lugs 

50 Cable: 25 ft. lead, 25 ft. ground; #2/0 gage cable 

1 Electrode holder, with replaceable tip insulators 

1 Ground clamp 

1 Injector test stand 

either 

1 Engine lathe: 13" swing, 42" between centers; geared-head, quick-
change gear box; long-nose taper spindle; 2-speed, reversing-type^ 
220-volt, 60-cycle, 3-phase electric motor; coolant pump included 

jg or 

1 Armature lathe and undercutter; 7" swing, 12" between chucks, 
minimum si^e; hollow head and tail stock 

1 Hot tank: for cleaning blocks, heads, etc; minimum size: 4' x 4*, 
X 2' deep; including natural gas heating unit 

1 Honing machine 

8 Adjustable stands: 5-ton capacity; min. height 15", max. height 
25" 

4 Creepers, universal: hardwood frame with vinal covered head rest; 
all-metal, offset casters with ball bearing pivots, 18" x 36" 

1 Drill motor, electric: industrial rating, heavy-duty; 1/4" chuck; 
double gear train; 2000 rpm, 115-volt, 60-cycle, single phase 

1 Drill motor, electric: industrial rating, heavy-duty; 3/8" chuck; 
double gear train; 1000 rpm, 115-volt, 60-cycle, single phase 

1 Drill motor, electric: industrial rating, heavy-duty; 1/2" chuck; 
double gear train; 450 rpm no load speed, 115-volt, 60-cycle, 
single phase 

1 Portable grinder: industrial rating, heavy-duty; sealed ball 
bearings on output shaft; 115-volt, 60-cyclc, -single phase motor; 
with 4" medium grit stone on 5/8" arbor 

1 Portable sander: industrial rating, heavy-duty; sealed ball 
bearings on output shaft; 115'-volt, 60-cycle, single phase motor; 
with 7" back-up pad on 5/8" arbor 
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either 

1 Impact wrench, air-driven: 5/8" drive, reversible; 1/4 NPT (F) 
air inlet; 400 ft-lb torque, 1800 impacts per minute; 1300 rpm 
free speed @ 90 psi 

or 

Impact wrench, electric: 5/8" drive, reversible; 175 ft-lb 
torque in 10 seconds; free speed 2000 rpm; 115-volt, 25-60 
cycle, 4c5 amp, single phase motor 

for either of the above wrenches 

1 set impact wrench sockets; 5/8" drive, 6-point, alloy steel, heat 
(17 pieces) treated; one each from 1/2" to 1-1/2" by 1/16 increments, plus 

19/32" 

1 Transmission jack: hydraulic; floor-type, on all metal casters; 
cradle height at low position 6-1/2:, at high position 29"; 
transmission saddle to tilt backwards and forwards through an 
angle of 70 or more; 1000 lb., capacity 

2 Service jacks: hydraulic; handle moves through an angle of 90 , 
locks in three positions, minimum lift of 19"; one jack of 4 ton 
capacity, one jack of 2 ton capacity 

1 Jack; all-purpose or truck-type; with 4" screw extension; 3 ton 
capacity; with handle 

1 Gear puller set; internal and external jaws; interchangeable 
2-jaw yoke and 3-jaw yoke; both slide-hammer action and pressure 
screw action; for small, medium, and large jobs of 1-1/4" to 12" 
diameter and up to 9" reach 

1 Lubricating gun; high pressure, air operated; 50 lb capacity with 
min. of 36 oz. per minute output; 6 ft. hose with swivel and gun; 
on a base with caster 

Gear lubricant dispenser; manually-operated pump; 50 lb capacity, 
with meter graduated in pints; 5 ft. hose with handle and nozzel; 
on a base with swivel casters 

Lubricating gun; hand-operated, lever action, with two nozzels 
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NOTE: All electrical test equipment should be suitable for working on 6, 
12, and 24 volt systems, and should be of burnout proof construction when 
possible. It is acceptable to combine one or more pieces of electric*̂ '' 
test equipment into master panels; it may be necessary to duplicate certain 
Items. 

Quantity Item 

Diode tester; for alternator and regulator diodes, including 
zener-types; minimum of two scales reading 0-100 ohms, and 
0-100,000 ohms 

Generator and regulator tester; combination voltmeter (0-30 
volt range) and ammeter (0-60 amp range) 

Alternator and regulator tester; combination voltmeter (0-JO 
volt range) and ammeter (0-60 amp range) 

Armature growler; for locating opens, shorts, grounds, and 
high-resistance connections; heavy-duty, suitable for high-
output generators; with test probes, meter, and light 

1 

1 

1 

Dwell meter; for 4, 6, 8, and 12 cylinder engines 

Tachometer, electric; minimum of two scales: 0-1000, 0-5000 

Combustion analyzer; to include tail pipe connection and 
electrical lead(s) to analyzer 

Compression gage; 0-300 range; either screw-in or press-in 
type 

1 

1 

1 

1 

Coil tester 

Capacitor checker 

Spark plug tester; 0-30 range 

Vacuum and pressure gage, combination; 0-7 lbs pressure, 0-30 
inch vacuum 

^ 

1 

1 

Valve lifter (valve spring compressor); C clamp type; for 7/8" -
2-1/2" diameter springs 

Valve adjusting tool; for 1/2 square drive socket 

Valve seat grinder set; heavy-duty, 115-volt, 5 amp, 60-cycle 
motor with 12,000 rpm free speed, and 55 offset head; to include 
valve guide pilot, ball bearing wheel carriers, and an assortment 
of rough and fine grinding wheels, which must be of both 30 and 
45° angles in 1-1/2 - 2-1/2" diameters 
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1 

1 set 

1 

1 

1 

1 

Va'uve refacing machine; hand adjustable collet for holding 
valves, which rotates from 0-90°; 80 grit stone; coolant pump; 
butt grinder; diamond wheel dresser; to include rocker arm 
grinding attachment, collets for 9/32-9/16" and l/2'-ll/16", 
80 grit wheel for stellite tipped valves, and work light 

Valve lapping tool 

Valve spring tester, torque-wrench type 

Valve guide puller 

Valve adjusting wrenches; thin construction, open-end, 
3/8-3/4 range 

Battery charger; for 6, 12, and 24 volt systems 

Pressure tester for radiator and radiator cap 

Radiator-leak test tank 

Radiator hydrometer; glass barrel, rubber bulb and tip, for 
testing antifreeze 

1 

1 

Radiator can; heavy-duty, galvanized; 3 gallon capacity 

Battery hydrometer; glass barrel, rubber bulb and tip, for 
testing electrolite specific gravity 

2 sets Twist drills; high-speed steel; fractional sizing, 29 drills, 
from 1/16 to 1/2 by 1/64 increments, in metal index 

1 set Twist drills; high speed steel; letter sizing; 26 drills, from 
A-2, in metal index 

1 set 

1 set 

2 each 

1 

Reamers, adjustable; eleven reamers in sizes A through K, to 
hanlde jobs 15/32 - 1-1/2, plus L (1-1/2 - 1-13/16), M (1-13/16 
2-7/32), and N (2-7/32 - 3-3/4) 

Bushing drivers; complete set including screw shaft (1/2 - 20 
threads),washers (1/2 - 20 threads), nuts (1/2 - 20 threads), 
and bushing drivers 1/2 - 1-3/4 by 1/64 increments 

Torque wrench; dial-type with "click" indicator; 1/2" square 
drive; 0-300 lbs 

Piston ring compressors; 2-1/2" to 5", 3-1/2" to 7" 

Double flaring tool kit; to include tubing cutter, yoke, bar, 
and 6 adapters, 3/16, 1/4, 5/16, 3/8, 7/16, 5/8 

Extension lights; 25 ft of 16 gage wire, neoprene covered; 
swing-open guard; heavy-duty male plug 

?«i 
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4 Extension cordc; 25 ft of 14 gage wire; 3-wire; with heavy-duty, 
rubber male and female ends 

1 pr Battery jumper cables; 12 ft of #4 ga. copper wire, neoprene 
covered, with 4 heavy-duty, spring action ends 

6 Work benches; all steel construction: 12 gage, one piece top, 
metal shelf at moderate height, metal legs, all riveted and 
wjlded; 72" long by 30" high 

1 Grinding wheel dresser; diamond-tipped 

1 Grinding wheel dresser; star-wheel type 

1 Oil-can cutter spout 

1 Carrying strap for battery 

2 Flashlights, 2 dry cell 

100 ft Water hose; 5/8", heavy-duty with solid brass ends 

1 set Bolt extractors; multi-spline type; 1/4" hex head; one each of 
the following: 1/8, 5/32, 3/16, 7/32, 1/4, 9/32, 5/16, 11/32, 
3/8, 13/32 

1 each Stud puller; 1/4 - 1/2 capacity; 1/2 - 3/4 capacity 

4 Micrometers, outside: 0-1" range 

2 Micrometers, outside: 1-2" range 

1 Micrometer, outside: 2-3" range 

1 Micrometer, outside: 3-4" range 

1 Micrometer, outside: 4-5" range 

1 Micrometer, outside: 5-6" range 

1 set Inside Micrometers: 2-8" range 

1 Tap and die set; one each of the following NF plug tap and NF 
die: 1/4-20, 5/16-18, 3/8-16, 7/16-14, 1/2-13, 9/16-12, 5/8-11, 
3/4-10; one each of the following NC plug tap and die: 1/4 x 28, 
5/16 X 24, 3/8-24, 7/16-20, 1/2-20, 9/^^-18, 5/8-18, 3/4-16; one 
each 1/8" and 1/4" pipe tap and d-*̂ ; a.^ dies 1-1/2" OD; with 
appropriate die stock and tap reaiuar wrench 
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Quantity Item 

!W 

3 

2 

6 

3 

3 

2 

1 set 

1 set 

2 sets 

1 set 

2 sets 

2 

1 set 

1 

1 

2 

4 

4 

4 

4 

4 

Awls, scratch 

Brushes, bristle; for parts washing 

Brushes, wire 

Calipers, inside, 8" 

Calipers, outside, 8" 

Calipers, hermaphrodite, 6" 

Drifts, brass; 1/2" d. x 7", 3/4 x 7", 7/8 x 8, 1 x 8" 

Starting or driving punches; 5/16 square x 3/32 point x 5-1/4" 
long; 3/8 x 1/8 x 5-3/4; 3/8 x 5/32 x 6; 7/16" x 3/16" x 6-1/4; 
1/2 X 1/4 X 6-3/4; 9/16 x 5/16 x 7-1/4 

Center punches; 1/8 point x 5"; 3/16 x 6" 

Chisels; square body: 3/8"; 7/16* ; 1/2"; 5/8"; 11/16" 

Cape chisels; square body; 5/16 sq. x 1/4 edge x 5-5/8 length; 
3/8 X 5/16" X 6 

Compass, pencil 

Diesel injection service tools 

Dividers, wing; 2 each; 8", 10", 12" 

Electric soldering iron; 115 v 

Feeler gages; general use; 3-3/8 blade length in ,001 increments, 
range .002 to .025, plus .0015 

Feeler gages; wire type: .010, .012, .015, .018, .020, .022,.024, 
.025, .030 

File clearer 

Files, mill; bastard, 10" 

Files, mill; smooth, 10" 

Files, flat; double cut, bastard, 10" 

Files, flat; double cut, smooth 10" 
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4 

4 
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4 

4 

4 
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6 doz 

6 doz 

1 set 

4 

2 

2 

2 

2 

2 

1 

1 

6 

3 

2 

1 

2 

1 

Files,, hand; double cut, bastard5 8" 

Files, hand; double,cut, smooth, 8" 

Files, square; bastard, 10" 

Files, square; smooth, 10" 

Files, round; bastard, 10" 

Files, round; smooth, 10: 

Files, half round; bastard, 10" 

Files, half round; smooth, 10" 

Files, three corner; bastard, 10" 

Files, three corner; smooth, 8" 

File handles; No. 2 

File handles; No. 3 

Grease fitting tools 

Hack saw frames; pistol grip 8", 10", 12" adjustments; 
square shank blade holder 

Hammers, machinist's ball peen; 8 oz 

Hammers, machinist's ball peen; 12 oz 

Hammers, machinist's ball peen; 16 oz 

Hammers, machinist's ball peen; 24 oz 

Hammers, brass faces or solid brass head; 16 oz 

l̂aramer, sledge; 12 lb 

Mallet, rawhide; 2" d. x 3-1/2" 1. head 

Knives, putty; 1-1/2" wide blade 

Oil cans; 1 pt capacity; lever action 

Bliers, snap-ring; 5/16" tip x 8-7/8 long 

Pliers, snap-ring; 5/16" tip x 14" long 

Pliers, hose clamp; 8" 

Pliers, brake spring; 13-1/4" long 

im 
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2 Pliers, battery clamp; 7-3/4" 

6 Pliers, combination, 8" 

6 Pliers, straight nose 

4 Pliers, side cutting, 7" 

4 Pliers, needle nose of medium length, 6" 

6 Pliers, locking jaw, 10" 

1 Torch kit, LPG 

2 Rule, pocket; flexible steel, black figures on white 
background; 6" 

1 Steel tape; black figures on white background; 50" 

6 Rules, steel 

4 Screwdrivers; regular tip, square shank, stubby; 7/32" wide 
X 1" long blade, plastic handle 

4 Screwdrivers; regular tip, square shank, 5/16" wide x 6" long 
blade, plastic handle 

4 Screwdrivers; regular tip, square shank, 1/2" wide x 10" long 
blade, plastic handle 

2 Screwdrivers, Phillips; #1 tip, 1-7/16" blade, stubby, plastic 
handle 

2 Screwdrivers, Phillips; #2 tip, 1-5/16" blade, stubby, plastic 

handle 

2 Screwdrivers, Phillips; #2 tip, 4" blade, plastic handle 

2 Screwdriver-ia, Phillips; #3 tip, 6" blade, plastic handle 

2 Screwdriver.'?, Phillips; #4 tip, 8" blade, plastic handle 

2 Screwdrivers, offset; 1/4" tip, 4-5/8 length 

2 Screwdrivers, offset; 3/8" tip, 6-1/8 length 

2 Screwdrivers, clutch head; 1/8" tip x 3/16 dia. x 3" blade 

2 Screwdrivers, clutch head; 1/4" tip x 9/32 dia. x 6" blade 
1 set Sockets; 1/2" square drive, 6 point or single hex; one each, 
(16) 3/8 - 1-5/16 range by 1/16" increments 

1 set Sockets; 1/2" square drive, 12 point or double hex; one each, 
(19) 3/8 - 1-1/2" range by 1/16" increments 
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1 set Sockets; 1/2" square drive, 12 point or double hex, long reach 
(11) or deep; one each, 1/2 - 1-1/8 range by 1/16" increments 

1 set Sockets; 1/2" drive; Z square or 8 point; one each: 3/8, 7/16, 
(10) 1/2, 9/16, 5/8, 11/16, 3/4, 13/16, 7/8, 1 

3 Universal joints; 1/2" drive 

3 Rachets; 1/2" drive, standard length 

2 Speed handles; 1/2" drive, with rotating handle 

2 Extension bars; 1/2" drive, 3" long 

2 Extension bars; 1/2" dr*"=, 6" long 

2 Extension handles; 1/2" drive, 12" long 

2 Flex handles; 1/2" drive, 16" long 

2 Sliding T handles; 1/2" drive 

2 set Sockets; 3/8" square drive, 12 point or double hex; two each, 
(12 pieces 1/4" - 7/8" range by 1/16" Increments 
each) 

1 set Sockets; 3/8" square drive, 12 point or double hex, long reach 
or deep; one each, 1/4" - 7/8" range by 1/16" increments 

1 set Sockets; 3/8 square drive; double square or 8 point; one each: 

1/4, 5/16, 3/8, 7/16, 1/2, 9/16, 5/8 

3 Universal joints, 3/8" drive 

3 Rachets; 3/8" drive, standard length 

3 Speed handles; 3/8" drive, with rotating handle 

2 Extension bars; 3/8" drive, 3" long 

2 Extension bars; 3/8" drive, 6" long 

2 Extension bars; 3/8" drive, 12" long 

2 Flex handles; 3/8" drive, 10-3/8" long 

2 Sliling T handles; 3/8" drive 

2 sets Sockets, 1/4" drive; single hex or 6 point sockets: 3/16, 7/32, 
(21 pieces 1/4, 9/32, 5/16, 11/32, 3/8, 7/16, 1/2, 9/16; 3 square or 12 
each) point sockets: 1/4, 5/16, 3/8; plastic grip handle on 1/4" drive 

shaft; 1/4" rachet; 1/4" universal joint; 1/4" drive x 2" 
extension bar; 1/4" drive x 6" extension bar; sliding T handle; 
flex handle, 6"; in a metal box 
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3 each 

3 each 

2 sets 

2 sets 

2 sets 

2 sets 

Wrenches, adjustable; locking jaw; 7" length, 10" length 

Wrenches, adjustable; 6", 8", 10" 

Wrenches, box-end; double hex or 12 point, long handle; 
one each per set: 3/8 x 7/16, 1/2 x 9/16, 5/8 x 3/4, 
11/16 X 13/16, 7/8 X 1, 15/16 x 1-1/16, 1-1/8 x 1-1/4, 
1-3/16 X 1-5/16, 1-3/8 X 1-1/2, 1-7/16 x 1-5/8 

Wrenches, open-end; 15 angle offset; one each per set: 
1/4 X 5/16, 3/8 X 7/16, 1/2 x 9/16, 5/8 x 3/4, 11/16 x 13/16, 
7/8 X 1, 15/16 X 1-1/16, 1-1/8 x 1-1/4, 1-3/16 x 1-5/16, 
1-3/8 X 1-1/2, l-7/lo X l-'j/n 

Wrenches, combination open rxid h^ end; long handle; one each 
per set: 3/8, 7/16, 1/2, 9/:o, 5/8, 11/16, 3/4, 13/16, 7/8, 
15/16, 1, 1-1/16, l-i/8, i-3/16, 1/4, 1-5/16, 1-3/8, 1-7/16, 
1-1/2, 1-5/8 

Wrenches, hex head; standard length, 90 angle on one end; 
one each per set: .028, .035, 3/64, 1/16, 5/64, 3/32, 7/64, 
5/32, 3/16, 7/32, 1/4, 5/16, 3/8, 7/16, 1/2, 9/16, 5/8, 3/4 

1 each 

1 

1 

1 

3 

1 set 

1 pr 

Wrenches, pipe; forged steel; 8", 12", 18", 24" 

Soldering gun; 115-v, 60 cycle, 275 watt; pistol grip; to 
include two extra tips 

Pry bars; forged alloy steel; rolling head, 7/16 dia^ shaft, 
12" long 

Pinch bars; forged alloy steel; 1/2" sq. shaft, 5/8" edge, 16" 
long 

Spring-tension gage; 0-24 oz; for generator brushes 

Magnetic pickup tool 

Carbon brushes, 1/4" stem, 1-5/8 dia. 

Figure and letter stamps; steel, Gothic 1/4" high; D-9 figures 
A-Z letters; packed in wood box; for marking metal 

Snips, metal; combination pattern; inlaid cutting edge; 12-1/2 
overall length 

Pliers, electrical; for stripping wire and crimping solderless 
terminals 

Screw pitch gage; 24 pitches: 4, ̂ -1/2, 5, 5-1/2, 6, 7, 8, 9, 
10, 11, 11-1/2, 12, 13, 14, 15, 16, 18, 20, 22, 24, 26, 27, 28, 
30 
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SUPPLIES LIST 

Th.. following list indicates the types of supply items necessary for 

the operation of a program m diesel-engine mechanics. It is not an 

exhaustive list. Quantities and prices are not given since many factors 

have great influence, such as the number of trainees in the class, the 

content of the instruction, and local supply channels. 

It is customary to replenish supplies on a yearly basis. Additionally, 

the instructor should keep a running inventory and submit purchase requests 

oil small quantities needed during the school year early enough m advance to 

assure delivery before present supplies are exhausted. Also, many items 

listt̂ d as equipment and tools must be periodically replaced by the local 

school, such as hammer handles, hacksaw blades, twist drills, and extension 

cords , 

Abrasive materials 
Commutator paper 
Crocus cloth 
Emery cloth 
Sanding discs: 7", open and closed coat 
Sandpaper (aluminum oxide: 400, 240, 100 grit) 

Batteries 
Flashlight 
Truck: 6-v, 12-v, 24-v 

Brazing and welding supplies 
Acetylene, m cylinders 
Brazing flux 
Brazing rod.: 1/8, 3/16 
Oxygen, m cylinders 
Salammoniac 
Soapstone 
Soft solder: bar, wire 
Welding electrode: 5/32-AWS-E6010 or 6011 
Welding rod: mild steel, copper coated, 1/16, 3/32, 1/8 

Brooms 
Shop 
Household 

Brushes, paint: assorted, 3/4" - 3" width; 1 dozen 
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Gasket: hard-dry, soft-dry | 
Plastic I 
Rubber i 

- ̂  

Upholstery f 

Weatherstrip | 

Chalk: white; colored | 

Cleaning materials J 

Alcohol I 
Baking soda | 
Chamois | 
Cleaning cloths (shop rags) j 
Oil solvent compound | 
Soaps: car wash, hand, steam cleaner, abrasive scouring powder j 
Solvents, cleaning: engine, carburetor, odd parts (all should be i 

nonflammable whenever possible) f 

Sweeping compound 1 

Covers: fender, seat I 

Electrical materials 
Bulbs: 6-v, 12-v, 24-v; various candlepower 
Fuses 
Tape: plastic; friction 
Terminals: assortment for the below listed wire sizes, both solder 

and solderless types; battery-type, lead coated '-
Wire: 8, 10, 12, 14, 16, 18, 20, 20 gages, in solid colors and braids 

Fastener assortment 
Bolts and nuts: NF, NC; steel, brass 
Cotter keys 
Screwsi machine: round and flat heads 
Washers: flat, lock, star 

Fire extenguishers 
For gasoline and oil fires 
For electrical fires 

Gage stock: sheet brass in varying thicknesses 
J 

Gaskets J 
Asbestos: sheet stock 1/16" thick 1 
Assorted items: head, pan, water pump, manifold, etc. | 
Rebuild packs for engines: three packs per engine | 
Sheet stock: tan fiber, 1/32" thick j 

Hacksaw blades: 18, 24, 32 teeth per inch J 

Hose I 
Windshield wiper I 
Vacuum j 
Engine coolant 1 
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Iron wire, light gage 

Light bulbs, shop: incandescent and/or flourescent 

Lubricant 
Chassis grease 
Differential grease 
Door striker plate 
Heat-control valve 
Hypoid gear 
Lithium grease 
Lubriplate 
Oil: 10, 20, 30 weight; detergent and nondetergent 
Penetrating or rust-solvent oil 
Powered graphite, in a dispenser 
Power steering, automatic transmission oil 
Rubber lubricant 
Silicon, aerosol spray 
Transmission (standard) grease 
Upper cylinder lubricant 
Wheel bearing grease 

Manuals, shop: minimum of one per engine used in training; must be current 

i'W 

Masking tape 

Paint, engine: heat resistant; in the following colors: 
gray, blue, black; with thinner 

Plastigage 

Prussian blue 

Tubing: copper; steel; 3/16", 1/4", 3/8", 1/2", 5/8" 

red, yellow, green. 

i : 

Tubing fittings: 
Ts 
Ls 
Unions 
Ferrules 

steel, brass; such as 

im 
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Valve grind and lapping compound; fine, course 
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VT 003 503 ED (See July 1968 RIE) 
Industrial Radiography Course, Instructors' Guide, Volume 2. 

Texas Agr and Mech Univ, Coll. Station. Eng Ext Service 
Pub Date - 67 
EDRS PRICE MF-$0.50 HC-$4.48 IIOp. 

^RESOURCE MATERIALS, *TRADE AND INDUSTRIAL EDUCATION, ERADIATION. 
^RADIOGRAPHERS, TECHNICAL EDUCATION, 

Information relative to the lesson plans in "Industrial 
Radiography Course, Instructor's Guide, Volume I" (VT 003 565) 
is presented on 52 information sheets including the subjects 
Shielding Equations and Logarithms, Metal Properties, Field Trip 
Instructions for Students, Welding Symbols and Sizes, Sample Report 
Forms, and Typical Shipping Container. The sheets were prepared by 
the Engineering Extension Service, Texas Agricultural and Mechanical 
University, College Station, Texas. They are for instructor use at 
the post-secondan' level with students having courses in 
mathematics, chemistry, and physics or formal training as 
industrial or medical X-ray technicians, he sheets can be 
duplicated for class distribution, or they can be projected. They 
are illustrated with photographs, line drawings, and tables. A 
bibliography of books and films, and a glossary are included. (EM) 
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NOTE 

ir 

The material contained in this volume consists 
of informational matter calculated to aid the 
instructor in his presentations. 

In some instances, the instructor will find it 
advisable to duplicate some of the information 
sheets and use them as hand out mater ia l . 
In other situations it may be more advantag­
eous to project the image on a screen using 
an overhead projector for this purpose. 

Other applications may include the need 
for the disassembly of the text and its sub­
sequent reassembly, all of which suggested 
the desire ability of binding this material 
separately from the lesson plans and 
introductory statements. 
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Information Sheet Information 
on Sheet # 1 

RADIOGRAPHER 

JOB DEFINITION 

Controls radiog^'aphy equipment to take radiographs of metal castings, 
weldments, metal samples pipes, machinery, and structural members to 
detect ilaws, cracks, porosity, and presence of foreign objects. Aligns 
object on stand between source of x-rays and film or plate; or aligns source 
of gamma rays, such as cobalt or indium isotope and film or plate on 
opposite sides of object, manually or using hand or electric truck, chain 
hoist, or crane. Masks peripheral areas with lead shields. Selects type 
of radiation source and type of film, and applies standard mathematical 
formulas to determine exposure distance and time, considering size, 
mobility, and strength of radsadon sources in relation to density and 
mobility of object. Verifies radiation intensities, using radiation meters . 
Takes radiograph by adjusting controls of x-ray machine or by exposing 
source of radioactivity. Removes and develops film or plate. Monitors 
working area, using survey meterS; to protect personnel area. May 
replace radioactive isotope source m containers by manipulating tongs 
from behind protective lead shield Marks defects appearing on film and 
assis ts m analyzing findings May specialize m x*ray work and be 
designated as X^RAY TECHNICIAN. 

EDUCATION, TRAINING, AND EXPERIENCE 

High school graduation, including courses in mathematics, chemistry, 
and physicsjis considered sufficient to qualify for on-the-job training. 
Formal training as an industrial or medical x-ray technician constitutes 
quaxifying experience- Training or experience in welding, metallurgy or 
photography is considered helpfuL 

SPECIAL CHARACTERISTICS 

Aptitudes 
Verbal ability to understand and discuss technical mater ial related to 

construction, operation a^d application of equipment 
Numerical ability to ^̂ ""ply standard formulas when computing exposure 

time and distances to set up equipment 
Spatial ability to determine optimum placement of objects and shielding 

preparatory to taking radiograph 

1̂ 1 



Formi perception to perceive pertinent details in exposed film 

Tennperaments; 
Worker determines angle and distance of equipment to object and time 

and intensity of exposure on basis of verifiable cr i ter ia such as strength 
of radiation source and density of object. The attainment of precise 
standards of accuracy is involved. 

>*» 

Physical Demands and Working Conditions: 
Work requires occasional lifting of materials weighing up to 20 pounds. 

In some establishments, worker occasionally may lift radiation containers 
weighing up to 75 pounds. Individual walks or stands most of the time 

Climbing ladders sometimes is required to rig equipment or when 
photographing large objects such as aircraft 

Stooping and crouching when working on mater ia ls at or below floor 
level 

Reaching, handling and fingering required to work in a darkroom, set 
up equipment and adjust controls 

The hazard of exposure to radiation is present although reduced by the 
presence of warning and safety devices. In somie plants, may be exposed 
to noise levels of 80-90 decibels from welding machines and high frequency 
equipment 

Work is performed indoors and outdoors. 

gO 

* Job description from "Selected Occupations Concerned with Atomic 
Energy, " June, 1961; BES No. E-197; Bureau of Employment Security, 
Uc So Dept. of Labor, Washington, D. C. 
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Information Sheet 
on 

SAMPLES OF NONDESTRUCTIVE 
TESTING RESULTS 

Information 
Sheet # 2 

1. 1. Cracks in crit ical jet engine 
blades as shown by Magnaglo 
paste method 

2. Heat t reat cracks (a seam) a; 
shown by the fluorescent 
magnetic particle method 

3. Welding defects as shown by 
the magnetic particle dry 
powder method 
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4. 
4. Quench cracks in steel cast­

ings as shown by the fluo­
rescent magnetic particle 
method 

5. 5. Grinding check on gears as 
shown by the fluroescent 
magnetic particle method 

-im^ 

6. 6. Grinding cracks as shown 
by the fluorescent mag­
netic particle method 

Z-2 
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Information Sheet 
on 

ATOMIC ENERGY COMMISSION 
REGULATIONS 
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UNITED STATES ATOMIC ENERGY COMMISSION 

l̂ ULES and RiGULATIONS O TITLE 10 - ATOMIC ENERGY 

STANDARDS FOR PROTECTION AGAINST RADIATION 

Im:^^ 
Gofcui. PconsiONS 

Sec 
20.1 
S0.2 
203 

FnrpoK. 
Scope. 
DeflnlUons. 

90.4 UottsoInuiUtiondaie. 
30.5 Units of radloaeUvltr. 
23:8 latezptttaxkas. 
20.7 Commtmlottons. 

Painsgnn.g Doszs, txms. tm 
COKCEimATIONS 

20.101 Bxpoeure of IndlTldnals to radiation 
In restricted areas. 

20.102 Determination ol acciunulated doee. 
20J03 Exposure of Individuals to concentra­

tions of radloacti le material In re­
stricted areas. 

20.10< Bipomre of minors. 
20.105 Permissible lerels of radiation in tm-

restricted areas. 
30.106 Concentrations in eJSnents to un-

reslzlcted areas. 
^.107 Uedlcal diagnosis and tberspy. 
20.103 Orders requiring fnmlsbli^ of blo-

aasay services. 
FsrcttmoiusT Vaxsmntss 

20.201 SamjB. 
20202 Panooad monltcrinS' 
20.20S CaotScm Eigns, labels, and «';'«'f 
20.ao« ^etpaoaa from posting reqtUre-

ments 

20JOB 

30.207 

Instroetkai of personnd. posting of 
notices to emplojKs. 

Storage <tf licensed materials. 
WaSTE DESFOSAL 

30.301 General requlrezi^ent. 
20J02 Uetbod tot obtaining approral of 

piotxaed disposal procedmea. 
30X13 ZXzposal by release Into sanitsr^sev-

cnge sjttensB, 
30.30* OlQioEa] by burial In aoiL 
2030S IVeatment or disposal by incinera­

tion. 
Rsooxse. BzFons. ano HOUTICATION 

20.401 Becords of surreys, radiation moni­
toring, and disposal. 

X.402 Beports of tbeft or loss of licensed 
materiaL 

20.403 Rotlflcatlons of incidents. 
a>.40t Bepcat to lonaa employees of ex­

posure to radiation. 
20.405 B^iorts of overe^xieures and exces­

sive levels and concentrations. 
20.406 Notice to employees of eiqiosure to 

isdlatloa. 
EzczmoKS AK9 i\E3iis>vai. BsanosKzirTS 

S0.E01 AppUcstloasfarexsmptlons. 
30.S03 Additional requirements. 

EmOXCEMENT 
20.801 VloIaUons. 
Appendix A—|Reserved] 
Appendix B—Permissible Concentrations in 

air and water above natural background. 
Appendix C. 
Appendix D—United States Atomic Energy 

Commission Operations offices. 

GENERAL PROVISIONS 

§ 20.1 Purpose. 
(a) The regulations in this part estab­

lish standards for protection against 
radiation hazards arising out of activities 
under licenses issued by the Atomic 
Energy Commission and are issued pur­
suant to the Atomic Energy Act of 1954 
(68 Stat. 919). 

(b) The tise of radioactive material or 
other sources of radiation not licensed 
by the Commission is not subject to the 
regulations in this part. However, it is 
the purpose of the regulations in this 
part to control the possession, use, and 
tratasfer of licensed material by any li­
censee in such a manner that exposure 
to such materia] and to radiation from 
such material, when added to exposures 
to unlicensed radioactive material and 
to other unlicensed sources of radiation 
in the possession of the licensee, and to 
radiation ttierefrom, does not exceed the 
standards of radiation protection pre­
scribed in the regulations in this part. 

§ 20.2 Scope. 
The regulations in this part apply to 

all persons who receive, possess, use or 
transfer byproduct material, source ma­
terial, or special nuclear material imder 
a general or specific license issued by the 
commission pursuant to the regulations 
in Part 30,40, or 70 of this chapter. 
§ 20 .3 Definitions, 

(a) As used in this part: 
(1) "Act" means the Atomic Energy 

Act of 1954 (68 Stat. 919) including any 
amendments thereto; 

(2) "Airborne radioactive material'' 
means any radioactive material dispersed 
in the air in the form of dusts, fumes, 
mists, vapors, or gases; 

(3) "Byproduct material" means any 
radioactive material (except special nu­
clear material) yielded in or made ra­
dioactive by exposure to the radiation 
incident to the process of producing or 
utilizing special nuclear material; 

(4) "Calendar quarter" means any 
period determined according to either 
of the following subdivisions: 

*Mdcd 25 ra 13952 

(i) The first period of any year may 
begin on any date in January; provided 
that the second, thirc and fourth periods 
accordingly begin on the same date in 

g April, jidy, and October, respectively, 
n and that the fourth period extend Into 
a January of the succeeding year, if neC' 
u- essary to complete a three-month quar-
S ter. During the first year of use ox" this 

method of determination by a licensee, 
the first period for t ^ t year shall also 
include any additional days in January 
precediiig the starting date for the first 
period. 
_<ii) The first period in a calendar year 
of 13 complete, consecutive calendar 
weeks; the second period in a calendar 
year of 13 complete, consecutive calen­
dar weeks; the tiiird period in a calendar 
year of 13 complete, consecutive calendar 
weeks; the fourth period in a calen­
dar year of 13 complete, consecutive 
calendar weeks. 
•Alternatively, the four periods may con­
sist of the first 14 ccanplete, ctmsecutive 
''alendar w e ^ ; the next 12 complete, 
consecutive calendar weeks; the next 14 
cwnplete, consecutive calendar weelcs; 
tuid the last 12 ctHnpIete,. consecutive 
calendar weeks, if at the end of a calen­
dar year there are any days not falling 
within a complete calendar week of that 
year, such days shall be included for 

^ purposes of this part) within the last 
^ complete calendar week of that year. 
2 If at the beginning of any calendar year 
K there are days not falling within a com-
«̂  plete calendar week of that year, such 
^ days .shall be included (for purposes of 

this part) within the last complete cal­
endar week of the previous year. 
No licensee snail change the method ob­
served by him of determining calendar 
quarters for purposes of this part except 
at the beginning of a calendar year. 

(5) "Commission" means the Atomic 
Energy Commission or Its duly author­
ized representatives; 

(6) "Government agency" means any 
executive department, commission, inde-
p en d e n t establishment, corporation, 
wholly or partly owned by the United 
States of America which is an Instru­
mentality of the United States, or any 
board, bureau, division, service, ofiBce, 
officer, authority, administration, or 
other establishment in the executive 
branch of the Government; 

August 9., 1966 
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(7) "Individual" means any human 
being; 

(8) "Licensed material" means source 
material, special nuclear material, or by­
product material received, possessed, 
used, or transferred under a general or 
specific license issued by the Commission 
pursuant to the regulations in this 
chapter; 

(9) "License" means a license issued 
under the regulations in Part 30, 40, or 
70 of this chapter. "Licensee" means 
the holder of such license; 

(10) "Occupational dose" includes ex­
posure of an individual to radiation (i) 
in a restricted area; or (ii) in the course 
of employment in which the individual's 
duties involve exposure to radiation; 
provided, that "occupational dose" shall 

S not be deemed to include any exposure 
2 of an individual to radiation for the pur-
a pose of medical diagnosis or medical 
„ therapy of such individual. 
•̂  <11) "Person" means (i) any individ­

ual, corporation, partnership, firm, asso­
ciation, trust, estate, public or private 
institution, group. Government agency 
other than the Commission, any State, 
any foreign government or nation or any 
political subdivision of any such gov­
ernment or nations, or other entity; and 
'ii) any legal successor, representative, 
agent, or agency of the foregoing; 

(12) "Radiation" means any or all of 
the following: alpha rays, beta rays, 
gamma rays, X-rays, neutrons, high­
speed electrons, high-speed protons, and 
other atomic particles; but not sound 
or radio waves, or visible, infrared, or 
ultraviolet light; 

(13) "Radioactive material" includes 
any such material whether or not subject 

_to^Iicensing control by the Commission; 
p««(}4/ "Bsstricted area" means any 
I area access to which is controlled by the 

n licensee for purposes of protection of 
S individuals from exposure to radiation 
? and radioactive materials. "Restricted 
a: area" shall not include any areas used 
"• as residential quarters, although a sepa-
S rate room or rooms in a residential 
I building may be set apart as a restricted 
I area: 
p—'15> "Source material" means (i) 
I uranium or thoiium. or any combina-

g tion thereof, in any phy.sical or chemical 
5; form- or di) ores which contain by 
Q. woieht one-t'.ventieth of one percent 
u. (0 05'. > or more of a uianium, b tho-
J5 rium or c. any combination thereof. 
1 Source material does not inclu(3e .̂ ipecial 
I nuclear matci lal 
p— (16) "Special nuclear material" means 

(i) Plutonium, uranium 233, uranium 
I enriched In the Isotope 233 or in the Iso-

Z tope 235. and any other material which 
o the Commission, pursuant to the provi-
Z, slona of section 51 of the act, determines 
£ to be special nuclear material, but does 
u> not include source material; or (ii) any 
*̂i material artificially enriched by any of 

the foregoing but does not include source 
{material; 

S5 (17) "Unrestricted area" means any 
g area access to which is not controlled by 
— the licensee for pui poses of piotection v 
£ individuals from exposure to radiati i 
m and radioactive materials, and any . .ea 
7 used for residential quarters. 

— (b) Definitions of certain other words 
and phrases as used in this part are set 
forth in other sections, including: 

(1) "Airborne radioactivity area" de­
fined in §20.203; 

(2) "Radiation area" and "high radi­
ation area" defined In § 20.202; 

(3) "Personnel monitoring equipment" 
defined in §20.202; 

(4) "Survey" defined in § 20.201; 
(5) Units of measiurement of dose (rad, 

rem) defined In § 20.4; 
(6) Units of measurement of radio­

activity defined in § 20.5. 
§ 20.4 Units of radiation dose. 

(a) "Dose." as used In this part. Is the 
quantity of radiation absorbed, per unit 
of mass, by the body or by any portion of 
the body. When the regulations in this 
part specify a dose during a period of 
time, the dose means the total quantity 
of radiation absorbed, per imlt of mass, 
by the body or by any portion of the 
body diuring such period of time. Several 
different units of dose are in current use. 
Definitions of units as tised in this part 
are set forth in paragraplis (b) and (c) 
of this section. 

(b) The rad, as used in tliis part, Is a 
measure of the dose of any ionizing radi­
ation to body tissues in terms of the 
energy absorbed per imlt mass of the 

2 tissue. One rad is the dose correspond-
o ing to the absorption of 100 ergs per gram 
Z of tissue. (One mlllirad (mrad) =0.001 
•^rad.) 
S (c) The rem, as used in this part, is 

a measure of the dose of any ionizing 
radiation to body tissue In terms of its 
estimated biological effect relative to a 
dose of one roentgen (r) of X-rays. (One 
millirem (mrem) =0.001 rem.) The rela­
tion of the rem to other dose imits de­
pends upon the biological effect under 
consideration and upon the conditions of 
irradiation. For the purpose of the reg­
ulations In this part, any of the follow­
ing Is considered to be equivalent to a 
dose of one rem: 

(1) A dose of 1 r due to X— or gamma 
radiation; 

(2) A dose of 1 rad due to X—, gamma, 
or beta radiation; 

(3) A dose of 0.1 rad due to neutrons 
or Wgh energy protons; 

(4) A dose of 0.05 rad due to particles 
heavier than protons and with sufficient 
energy to reach the lens of the eye; 
If it is more convenient to measure the 
neutron flux, or equivalent, than to de­
termine the neution dose in rads, as 
provldea in subparagraph (3) of this 
paragraph, one rem of neutron radiation 
may, for purposes of the regulations in 
tills part, be assumed to be equivalent 
to 14 million neutrons per square centi­
meter incident upon the body; or, if 
there exists sufficient information to esti­
mate with reasonable acctu-acy the ap­
proximate distribution in energy of the 

neutrons, the Incident number of neu­
trons per siiuare centimeter equivalent 
(.G one rem may be estimated from the 
following table: 

NtCTEOtI Fivx Dose EQnvAiiNTs 

Neutron energy (Mcv) 

Tbennal 
OXOOI 
0.005 
Oitt 
0.1 
0.6 
ijO 
2.5 
60 
(.5 
10 
10 to 30 

Number of 
neutrons per 
square cen­

timeter 
equivalent 

toadoscotl 
rem (nen-
trons/cm') 

870X10" 
•rxxiv 
saoxic 
«OXIO« 
laoxic 
«X10» 
28XI0» 
29X10« 
26X10« 
24X10< 
24XI0« 
HX10« 

Averaee 
fluito 

deliver lOO 
millirem In 

40 hours 
(neutron.'/ 

cm» i)cr see) 

fiTO 
500 
670 
280 
80 
30 
18 
20 
18 
17 
17 
lU 

(d) For determining exposures to X or 
gamma rays up to 3 Mev. the dose limits 
specified In §§ 20.101 to 20.104, inclusive, 
may be assumed to be equivalent to the 
"air dose". For the purpose of this part 
"air dose" means that the dose is meas-
lu-ed by a properly calibrated appropriate 
instrument in air at or .tear the body sur­
face in the region of highest dosage rate. 
§ 2 0 . 3 L'nits of radioarti\it>. 

(a > Radioactivity is commonly, and for 
purposes of the regulations in this part 
shall be. measui ed in tei ms of disintegi a-
tions per unit time or in curies One curie 
(c) =3.7X10'° disintegrations per sec­
ond (dps) =2.2X10" disintegrations per 
minute (dpm). A commonly used sub-
multiple or the curie is the microcurie 
(«c). One MC=0.000001 c=3.7X 10* dps= 
2.2X10'dpm. 

(b> For purposes of the regulations m 
this part, it may be assumed that the 
daughter activity concentrations m the 
following table are equivalent to an air 
concentration of 10' microcuries of 
Radon 222 per milliliter of an in equilib­
rium with the daughters RaA, RaB. RaC, 
andRaC: 
——-— 

Maximum time l.ctMocn 
f<illc(I'ii» anfl iiU'.i^iirf. 

iiicnl 'iMiur^i' 

OS 
1 
o 
3 

— 
Mliha-i'milliiii; ilauehlcr 

.Htni lv to'li 
liiir 

Muro-
<uriiv cc 

7 2 X 1 0 -
4 <Xli i -
1 i X l K -
0 jx io -

ti ' l lur milli-
if air 

Total al|iha 
ili^mtrera 

Imns p i r 
minute Iter 

cc 

II in 
0 III 
II O."! 

owu 

J 

1 

"T* 

I The duration of sample collection and the duration 
of mea-'urcment ihould l>e «ufricientl\ short comiiared 
to the time hetween collection and measurement, as not 
to have a statisticallv significant effect ui>on the results 

j ! 
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(c) Natural uranium and naturaVt 
~ thorium. (1) For purposes of the regu­

lations in this part, one curie of natural 
uranium (U-natural in Appendix B or 
C) means the sum of 3.7 X10'° disintegra­
tions per second from U-238 plus 
3.7X10" dis/sec from U-234 plus 9X10' 
dis/sec from U-235. Also, a curie of 
natural thorium ithorium-natural in 
Appendix B or C> means the sum of 
3 7x10'° dis/sec from Th '' plus 3.7x10'° 
dis/sec from Th"'. 

(2) For the purpose of the regulations 
\, m this part, one curie of natural uranium 
5; (U-natural in Appendix B or C) isequiv-
2 alent to 3,000 kilograms, or 6,615 pounds 
« of natural uranium; and one curie of 
UJ natural thorium (thorium-natural in 
M Appendix B or C) is equivalent to 9,000 

kilograms or 19,850 pounds of natural 
thorium. 

§ 20.6 Interpretations. 

Except as specifically authorized by 
the Commission in writing, no interpreta­
tion of the meaning of the regulations in 
this part by any officer or employee of 
the Commission other than a written in­
terpretation by the General Counsel will 
be recognized to be binding upon the 
Commission. 

^ § 20.7 Communications. 

Except where otherwise specified in 
this part, all communications and re­
ports concerning the regulations in this 

09 part, and applications filed under them, 
S should be addressed to the Director of 
^ Regulation, U.S Atomic Energy Com-
u. mission, Washington, D.C., 20545. Com-
;; munications, reports and applications 

may be delivered in person at the Com­
mission's oflSces a t 1717 H Street NW., 
Washington, D.C.; at 4915 St. Elmo Ave­
nue, Bethesda, Md.; or at Germantown, 
Md.; 

^ § 20.101 Exposure of individuals to ra­
diation in restricted areas. 

(a) Except as provided in paragraph 
ib> of this section, no licensee shall 
possess, use, or transfer licensed mate­
rial m such a manner as to cause any 
individual in a restricted area to receive 
in any period of one calendar quarter 
from radioactive material and other 
sources of radiation in the licensee's pos­
session a dose m excess of the limits 
specified in the following table: 

Rems per calendar quarter 

~ 1 Whole body; head and trunk; active 
,f blood-forming organs; lens of 
n: eyes; or gonads 1'4 
"-2 Hands and Iorearr.i<;; feet and 
« anjcles 18% 

3 Skin of whole body 7'/i 

(b> A licensee may permit an indi­
vidual in a restricted area to receive a 
dose to the whole body greater than tha t 
permitted under paragraph (a) of this 
section, provided: 

(1) During any calendar quarter the 
dose to the whole body from radioactive 
material and other sources of radiation 
m the licensee's possession shall not ex­
ceed 3 rems; and 

(2) The dose to the whole body, when 
addpd to the accumulated occupational 
dose to the whole body, shall not exceed 
5 (N-18) rems where "N" equals the in­

dividual's age in years a t his last birth­
day: and 

(3) The licensee has determined the 
individual's accumulated occupational 
dose to the whole body on Form AEC-4, 
or on a c!ear and legible record contain­
ing all the information required in tha t 
form; and has otherwise complied with 
the reouirements of § 20.102. As u^ed in 
paragraph (b), "Dose to the whole body" 
shall be deemed to include any dose to 
the whole body, gonads, active blood-
forming organs, head and trunk, or lens 
of eye. 

§ 20.102 Determination of accumulated 
dose. 

(a) This section contains require­
ments which must be satisfied by 
licensees who propose, pursuant to para­
graph (b) of § 20.101, to permit individ­
uals in a restricted area to receive ex­
posure to radiation in excess of the limits 
specified in paragraph (a) of § 20.101. 

(b) Before permitting any individual 
in a restricted area to receive exposure 
to radiation in excess of the limits spec­
ified in paragraph (a) of § 20.101, each 
licensee shall: 

(1) Obtain a certificate on Form 
AEC-4, or on a clear and legible record 
containing all the information required 
in that form, signed by the individual 
showing each period of time after the 
individual attained the age of 18 in which 
the individual received an occupational 
dose of radiation; and 

(2) Calculate on Form AEC-4 In ac ­
cordance with the instructions appear­
ing therein, or on a clear and legible 
record containing all the information 
required in tha t form, the previously ac ­
cumulated occupational dose received by 
the individual and the additional dose 
allowed for that individual under 
§ 20.101(b). 

(c)(1) I n the preparation of Form 
AEC-4, or a clear and legible record con­
taining all the information required in 
that form, the licensee shall make a rea­
sonable effort io obtain reports of the 
individual's previously accumulated oc­
cupational dose. For each period for 
which the licensee obtains such reports, 
the licensee shall use the dose shown in 
the report in preparing the form. In 
any case where a licensee is unable t o 
obtain reports of the individual's occu­
pational dose for a previous complete 
calendar quarter, it shall be assumed 
that the individual has received the oc­
cupational dose specified in whichever 
of the following columns apply: 

Part of body 

Whole bodv, gonads. 
active blood-forming 
organs, head and trunk. 
lens of c.vc 

Column 1 

Assumed 
exposure 

in rems for 
calendar 
quarters 
prior to 

Jan 1,1961 

m 

Column 2 

.\ssumed 
exposure 

In rems for 
Ciilendar 
quarters 

beginning cii 
or after 

Jan.1,1961 

I ' l 

(2) The licensee shall retain and pre­
serve records used in preparing Form 
AEC-4. 
If calculation of the individual's ac­
cumulated occupational dose for all 
periods prior to January 1, 1961 yields 
a result higher than the applicable ac­
cumulated dose value for the individual 
as of that date, as specified in paragraph 
(b) of § 20.101, the excess may be disre­
garded. 
§ 20.103 Exposure of individuals to 

concentrations of radioactive ma­
terial in restricted areas. 

(a) No licensee shall possess, use or 
transfer licensed material in such a man­
ner as to cause any individual m a 
restricted area to be exposed to airborne 
radioactive material possessed by the 
licensee in an average concentration in 
excess of the limits specified in Appendix 
B, Table I, of this part. "Expose" as 
used in this section means tha t the in­
dividual is present in an airborne con­
centration. No allowance shall be made 
for the use of protective clothing or 
equipment, or particle size, except as 
authorized by the Commission pursuant 
to paragraph (c) of this section. 

(b) The limits given in Appendix B, 
Table I, of this part are based upon 
exposure to the concentrations specified 
for forty hours in any period of seven 
consecutive days. In any such period 
where the number of hours of exposure 
is less than forty, the limits specified 
in the table may be increased propor­
tionately. In any such period where 
the number of hours of exposure is 
greater than forty, the limits specified 
in the table shall be decreased 
proportionately. 

(c)(1) Except as authorized by the 
Commission pursuant to this paragraph, 
no allowance shall be made for particle 
size or the use of protective clothing 
or equipment in determining whether an 
individual is exposed to an airborne con­
centration in excess of the limits speci­
fied in Appendix B, Table I. 

(2) The Cojimission may authorize a 
licensee to expose an individual in a re­
stricted area to airborne concentrations 
in excess of the limits specified in Ap­
pendix B, Table I, upon receipt of an 
application demonstrating tha t the con­
centration is composed in whole or in 
par t of particles of such size that such 
particles are not respirable; and that 
the individual will not inhale the con­
centrations in excess of the limits estab­
lished in Appendix B, Table I. Each 
application under this subparagraph 
shall include an analysis of particle sizes 
in the concentrations; and a description 
of the methods used in determining the 
particle sizes. 

(3) The Commission may authorize 
a licensee to expose an individual in a 
restricted area to airborne concentra­
tions in excess of the limits specified in 
Appendix B, Table I, upon receipt of 
an application demonstrating that the 
individual will wear appropriate pro­
tective equipment and tha t the individual 
will not inhale, ingest or absorb quanti-
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ties of radioactive material in excess of 
those which might otherwise be permit­
ted under this part for employees in 
restricted areas during a 40-hour week 
Each application under this subpara­
graph shall contain the following 
information: 

(1) A description of the protective 
equipment to be employed, including the 
efficiency of the equipment for the ma­
terial invoWed; 

(ii) Procedures for the fitting, main­
tenance and cleaning of the protective 
equipment; and 

(lii) Procedures governing the use of 
the protective equipment, including su­
pervisory procedures and length of time 
the equipment will be used by the indi­
viduals in each work wetk. The pro­
posed periods for use of the equipment 
by any individual should not be of such 
duration as would discourage observance 
by the individual of the proposed pro­
cedures; and 

(iv> The average concentrations pres­
ent in the areas occupied by employees. 
§ 2 0 . 1 0 1 Expuxiirc of niiiior'-. 

(a) No licensee shall possess, use or 
transfer licensed material in such a 
manner as to cause any individual withm 
a restricted area who is under 18 years 
of age, to receive in any period of one 
calendar quarter from radioactive ma­
terial and other sources of radiation m 
the licensee's possession a dose in excess 

^ of 10 percent of the limits specified in 
2 the table in paragraph (a) of § 20 101. 
Q: (b) No licensee shall possess, use or 
"-transfer licensed material in such a 
J5 manner as to cause any individual 

within a restricted area, who is urder IC 
years of age to be exposed to airborne 
ladioactive material possessed by the 
licensee in an average concentration in 
exccos of the limits specified in Appendix 
B, Table II of this pait For purposes 
of this paragraph, concentrations may 
be averaged over periods not greater 
than a week. 

(c) The provisions of paragraph (c) 
of S 20.103, shall apply to exposures sub­
ject to paragraph (b) of this section. 
§2O.I0.> I'crniivsihic h i c l s of radi.ition 

ill imrt'slrirloi! .iroii-. 

(a> There may be included m any ap-
plicatiori for a license or for amendment 
of a license proposed limits upon levels 
of radiation in uniestricted areas result­
ing from the applicant's possession or 
use cf radioactive material and other 
sources of radiation. Such applications 
should include information as to antici­
pated average ladiation levels and an­
ticipated occupancy times for each 
unrestricted area involved. The Com­
mission will approve the proposed limits 
if the applicant demon.-,trates that the 
proposed limits are not likely to cause 
any mdivdual to receive a dose to the 
whole body in any period of one calendar 
year in excess of 0 5 rem 

(b) Except as authorized by the Com­
mission pursuant to paragraph (a) of 
this section, no licensee shall possess, use 
or transfer licensed material in such a 
manner as to create in any unrestricted 

area from radioactive ir terial and other 
sources of radiation m his possession: 

<1) Radiation levels which, if an indi­
vidual were continuously present in the 
area, could result in his receiving a dose 
in excess of two millirems in any one 
hour, or 

(2) Radiation levels which, if an indi­
vidual were continuously present m the 
area, could result in his receiving a dose 
m excess of 100 millirems m any seven 
consecutive days. 
§ 2 0 . 1 0 6 (!oi)r«>iitrat!oiis in cflliiontN to 

unri'-'tru'tetl arca>. 

(a> A licensee shall not possess, use, 
or transfer licensed material so as to re­
lease to an unrestricted area radioactive 
material in concentrations which exceed 
the limits specified in Appendix "B", 
Table II of this part, except as authorized 
pursuant to § 20.302 or paragraph (b) ol 
this section. Pbr purposes of this sec­
tion concentrations may be averaged over 
a period not greater than one year. 

(b) An application for a license or 
amendment may include proposed limits 
liigher than those specified in para­
graph (a) of this section. The Commis­
sion will approve the proposed limits 
if the applicant demonstrates: 

(1) That the applicant has made a 
reasonable effort to minimize the radio­
activity contained in effluents to un­
restricted areas; and 

(2) That it is not likely that radio­
active material discharged in the effluent 
would result in the exposure of an indi­
vidual to concentrations of radioactive 
material in air or water exceeding the 
limits specified in Appendix "B", Table 
II of this part. 

-» (c) An application for higher limits 
" pursuant to paragraph (b) of this sec-
13 tion shall include information demcn-
ce strating that the applicant has made a 
^ reasonable effort to minimize the radio­
es activity discharged in effluents to unre­

stricted areas, and shall include, as 
pertinent; 

(1) Information as to flow rates, total 
volume of effluent, peak concentration of 
each radionuclide in the effluent, and con­
centration of each radionuclide in the 
effluent averaged over a period of one 
year at the point where the effluent leaves 
a stack, tube, pipe, or similar cor 

(2) A description of the pror ^s of 
the effluents, including: 

(i) chemical composition; 
(ii) physical characteristics, including 

suspended solids content in liquid efflu­
ents, and nature of gas or aerosol for air 
effluents; 

(iii) the hydrogen ion concentrations 
(p") of liquid effluents; and 
(iv) the size range of particulates in 

effluents released into air. 
(3) A description of the anticipated 

human occupancy in the imrestricted 
area where the highest concentration of 
radioactive material from the effluent is 
expected, and, in the case of a river or 
stream, a description of water uses down­
stream from the point of release of the 
effluent. 

(4) Information as to the highest con­
centration of each radionuclide in an 
unrestricted area, including anticipated 
concentrations averaged over a period of 
one year: 

(i) In air at any point of human oc­
cupancy; or 

(ii) In water at points of use down­
stream from the point of release of the 
effluent. 

(5) The background concentration of 
radionuclides in the receiving river or 
stream prior to the release of liquid 
effluent. 

(6) A description of the enviroiunental 
monitoring equipment, including sensi­
tivity of the system, and procedures and 
calculations to determine concentratioiis 
of raxiionuclides in the imrestricted area 
and possible reconcentrations of radio­
nuclides. 

(7) A description of the waste treat­
ment facilities and procedures used to 
reduce the concentration of radionuclides 
in effluents prior to their release. 

(d) For the purposes of this section 
the concentration limits in Appendix "B", 
Table n of this part shall apply at the 
boundary of the restricted area. The 
concentration of radioactive material 
discharged through a stack, pipe or sim­
ilar conduit may be determined with 
respect to the point where the material 
leaves the conduit. If the conduit dis­
charges within the restricted area, the 
concentration at the boundai-y may be 
determined by applying appropriate 
factors for dilution, dispersion, or decay 
between the point of discharge and the 
boundaiy. 

(e) In addition to limiting concen­
trations in effluent streams, the Com 
mission may limit quantities of radio­
active materials released in air or water 
during a specified period of lime if it 
appears that the daily intake of radio­
active material from air, water, or food 
by a suitable sample of an exposed pop-
u';.*;jn group, averaged over a period 
not exceeding one year, would otherwise 
exceed the daily intake resulting from 
continuous exposure to air or water con­
taining one-third the concentration of 
radioactive materials specified in Ap­
pendix "B", Table n of this part. 

(f) The provisions of this section do 
not apply to disposal of radioactive ma­
terial into sanitary sewerage systems, 
which is governed by § 20.303 

§ 20 .107 Medical diagn^.si.s and therapy. 
g Nothing in the regulations in this part 
"" shall be interpreted as limiting the in-
£ tentional exposure of patients to radia-
•n tion for the purpose of medical diagnosis 
^ or medical therapy. 
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§ 20.108 Orders requiring furni^liinp; of 
bio-assay services. 

Where necessaiy or desirable in order 
to aid in determining the extent of an 
individual's exposure to concentrations 
of radioactive material, the Commission 
may incorporate appropriate provisions 
in any license, directing the licensee to 
make availaljle to the individual appro­
priate bio-assay services and to furnish 
a copy of the reports of such services to 
the Commission. 

PRECAUTIONARY PROCEDURES 

§ 20.201 Sur>eys. 
(a) As used in the regulations m this 

part, "survey" means an evaluation of 
the radiation hazards incident to the pro­
duction, use. release, disposal, or pres­
ence of radioactive materials or other 
sources of radiation under a specific set 
of conditions. When appropriate, such 
evaluation includes a physical survey of 
the location of materials and equipment, 
and measurements of levels of radiation 
or concentrations of radioactive material 
present. 

(b) Each licensee shall make or cause 
to be made such surveys as may be neces­
sary for him to comply with the regula­
tions in this part. 
§ 20.202 Personnel monitoring. 

(a) Each licensee shall supply appro­
priate personnel monitoring equipment 
to, and shall require the use of such 
equipment by: 

(1) Each individual who enters a re­
stricted area under such circumstances 
that he receives, or is hkely to receive. 

f* a dose in any calendar quarter in excess 
of 25 percent of the applicable value 
specified in paragraph (a) of § 20.101. 

(2) Each individual under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, or 
is likely to receive, a dose in any calen­
dar quarter in excess of 5 percent of 
the applicable value specified in para­
graph (a) of § 20.101. 

(3) Each individual who enters a high 
radiation area. 

(b) As used in this part, 
(1) "Personnel monitoring equipment" 

means devices designed to be worn or 
carried by an individual for the purpose 
of measuring the dose received (e. g.. 
film badges, pocket chambers, pocket 
dosimeters, film rings, etc.); 

(2) "Radiation area" means any area, 
accessible to persoimel, in which there 
exists radiation, originating in whole or 
in part within licensed material, at such 
levels that a major portion of the body 
could receive in any one hour a dose in 
excess of 5 millirem, or in any 5 con­
secutive days a dose in excess of 100 
millirems; 

(3) "High radiation area" means any 
area, accessible to personnel, in which 
there exists radiation originating in 
wholf or in part within licensed mate­
rial at such levels that a major portion 
of the body could receive in any one hour 
a dose in excess of 100 millirem. 

Caution »i{;ns, labels, and sig-§ 20.203 
nals. 

<a) General. (1) Except as otherwise 
authorized oy the Commission, sym­
bols prescribed by this section shall use 
the conventional radiation caution colors 
(magenta or purple on yellow back­
ground). The symbol prescribed by this 
section is the conventional three-bladed 
design: 

RADUTION SYMBOL 

1. Cross-hatched area Is to be magenta or 
purple. 

2. Background Is to be yellow. 

' Or "Danger' 

(2) In addition to the contents of signs 
and labels prescribed in this section, li­
censees may provide on or near such 
signs and labels any additional informa­
tion which may be appropriate in aiding 
individuals to minimize exposure to radi­
ation or to radioactive material. 

(b) Radiation areas. Each radiation 
area shall be conspicuously posted with 
a sign or signs bearing the radiation cau­
tion symbol and the words: 

CAUTION' 
RADIATION AREA 

(c) High radiation areas. (1) Each 
high radiation area shall be conspicu­
ously posted with a sign or signs bearing 
the radiation caution symbol and the 
words: 

CAUTION > 
HIGH RADIATION AREA 

(2) Each high radiation area shall be 
equipped with a control device which 
shall either cause the level of radiation 
to be reduced below that at which an 
individual might receive a dose of 100 
millirem in one hour upon entry into 
the area or shall energize a conspicuous 
visible or audible alarm signal in such 
a maimer that the individual entering 
and the licensee or a supervisor of the 
activity are made aware of the entry. 
In the case of a high radiation area es­
tablished for a period of 30 days or less, 
such control device is not required. 

(d) Airborne radioactivity areas. (1) 
As used in the regulations in this part, 
"airborne radioactivity area" means (i) 
any room, enclosure, or operating area 

in which airborne radioactive materials, 
composed wholly or partly of licensed 
material, exist in concentrations in ex­
cess of the amounts specified in Appen­
dix B, Table I, Column 1 of this part; or 
(11) any room, enclosure, or operating 
area in which airborne radioactive mate­
rial composed wholly or partly of licensed 
material exists in concentrations which, 
averaged over the number of hours in 
any week during which individuals are 
in the area, exceed 25 percent of the 
amounts specified in Appendix B, Table I, 
Column 1 of this part. 

(2) Each airborne radioactivity area 
shall be conspicuously posted with a sign 
or signs bearing the radiation caution 
symbol and the words: 

CAUTION* 
AIRBORNE BADIOACnvmr AREA 

(e) Additional lequirements. (1) Each 
area or room in which licensed material 
is used or stored and which contains any 
radioactive material (other than natural 
uranium or thorium) in an amount ex­
ceeding 10 times the quantity of such 
material specified in Appendix C of this 
part shall be conspicuously posted with 
a sign or signs bearing the radiation 
caution symbol and the words: 

CAUTION > 
RADIOACTIVE MATERIAL(S) 

(2) Each area or room in which nat­
ural uranium or thorium is used or 
stored in an amount exceeding one-
hundred times the quantity specified hi 
Appendix C of this part shall be con­
spicuously posted with a sign or signs 
bearing the radiation caution symbol 

Land the words: 
CAUTION 

RADIOACTIVE MATERUL(S) 
•p- (f) Containers. (1) Except as pro­

vided in subparagraph (3) of this para­
graph, each container of Ucensed mate­
rial shall bear a durable, clearly visible 
label identifying the radioactive con­
tents. 

(2) A label required pursuant to sub­
paragraph (1) of this paragraph shall 
bear the radiation caution symbol and 
the words "CAUTION. RADIOACTIVE 
MATERIAL" or "DANGER, RADIOAC­
TIVE MATERIAL". It shall also provide 
sufficient information' to permit in-

^ dividuals handling or xising the con-
In tainers, or working in the vicinity there-
2 of, to take precautions to avoid or mini-
Q; mize exposures. 
u- (3) Notwithstanding the provisions of 
^ subparagraph (1) of this paragraph, 

labeling is not required: 
(i) For containers that do not con­

tain licensed materials in quantities 
greater than the applicable quantities 
listed in Appendix C of this part. 

(ii) For containers containing only 
natural uranium or thorium in quantities 
no greater tlian 10 times the applicable 
quantities listed in Appendix C of this 
part. 

(ill) For containers that do not con-
tain licensed materials In concentrations 

' As appropriate, the information will In­
clude radiation levels, kinds ol material, es­
timate of activity, date for which activity is 
estimated, mass enrlcimient, etc. 
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greater than the applicable concentra­
tions listed in Column 2, Table I, Ap­
pendix B of this part. 

(iv) For containers when they are at­
tended by an individual who takes the 
precautions necessary to prevent the 
exposure of any individual to radiation or 
radioactive materials in excess of tlie 
limits established by the regulations in 
this part. 

(V) For containers when they are in 
transport and packaged and labeled in 
accordance with regulations of the In­
terstate Commerce Commission, Federal 
Aviation Agency, or Coast Guard. 

(vi) For containers which are acces­
sible ' only to individuals authorized to 
handle or use them, or to work in the 
vicinity thereof, provided that the con­
tents are identified to such individuals 
by a readily available written recora. 

(vii) For manufacturing or process 
equipment, such as nuclear reactors, re­
actor components, piping, and tanks 
J 20.204- ExceptioiiN from po'-tin^ re-

quirenipnts. 
Notwithstanding the piovisions of 

5 20.203. 
(a) A room or area is not required to 

be posted with a caution sign because of 
the presence of a sealed source provided 
the radiation level twelve inches from 
the surface of the source container or 
housing does not exceed five millirem 
per hour 

<bi Rooms or other aieas in hospitals 
are not required to be posted with caution 
sigri.s because of the presence of patients 
containing byproduct material provided 
tha t there are personnel in attendance 
who shall take the precautions necessary 
to prevent the exposure of any individual 
to radiation or radioactive material in 
excess of the limits established in the 
regulations in this part. 

(0) Caution signs are not required to 
be posted a t areas or rooms containing 
radioactive materials for periods of less 
than eight hours provided that (1) the 
materials are constantly attej ed during 
such periods by a r individual who shall 
take the precautions necessary to pre­
vent the exposure of any individual to 
radiation or radioactive materials in ex­
cess of the limits established in the regu­
lations in this part and: (2) such area or 

. room is subject to the licensee's control. 

(d) A room or other area is not re­
quired to be posted with a caution sign 
because of the presence of radioactive 
materials packaged and labeled in ac­
cordance with regulations of the Inter­
state Commerce Commissicn, Federal 
Aviation Agency, or Coast Guard. 

— ̂  20.206 In^triK'tion of personnel: po>l-
I inj; of iiolir<-» to cniplo>«T». 

(a> All individuals working in or fre-
Z quentinu any portion of a restricted area 
S shall be informed of the occurrence of 
— ladioactue materials or of radiation in 
^ kw 1 portions of the restricted area: 
^ s'lall be instructed m the safety prob-
*•' lems a.'-'-ociatrd \uth cxpo.suie to such 
, materials oi radiation and m precau-
! 'ions 01 proceduies to minimu? expo-

= For example, containers In locations such 
as water-filled canals, storage vaults, or hot 
cells. 

August 9, 1966 

sui' ' . .shall be mstiiuti 'd in the applicable 
piovisions of Commis.sion ip'Julations 
and lici'iisc- foi llu' piotcction of pcr-
.soniK'l fiom pxposuKs to ladiation oi 
ladioactne matt'iial.s. and .shall be ad-
.i.sed of upo i t s of ladiation c.xposuiL 
which emp'.oyei's may luquest pur.suant 
to the.so iciuilation.s. 

<b) Each hcen.'^oe .shall post a current 
copy of the rp'Uilations in this part, a 
copy of the license and a cop\ of oper-
atirv! pioct'duies applicable to woik 
under the licen.se conspicuously m a suf­
ficient number of places in eveiy estab­
lishment where emplo\oes are employed 
in activities licensed by the Commi.ssion 
to ppimit tnem to observe sucli docu­
ments on the way to or fiom their place 
of employment or shall keep such docu­
ments available foi employees' examina­
tion upon request 

p-"ic> Foim AEC-3, "Notice to Em-
\^ ployees", shall be conspicuously posted 
« in a sufficient number of places in every 
to estatlishmen', where employees are em-
^ ployed in activities licensed by the Com-
u. mission to permit employees working in 
JQ or frequenting any portion of a restricted 
j area to obsei-ve a copy on the way to or 
; from their place of employment. 

CO* NOTE Copies of Form AEC-3. "Notice to 
« Employees." may be obtained by writing to 
"̂  the Director of the appropriate U S Atomic 
2 Energ.- Commission Regional Compliance 
^ Office listed In Appendix "D" or the Director, 
n Division of Materials Licensing. U S Atomic 
u Energy Commission. Washington. D C . 20545. 

•i 20.207 *»tor.i{;<' of lin-n-jMl ni.itcriai". 

I iceiised materials stored in an unie-
stricted area .shall be secured against un­
authorized removal from the place of 
storage. 

WASTE DISPOSAL 

i; 20..'{0I (,cinr,il riM|iiirpnirnl. 

NO liceii'-pe .'hall di.spose of licensed 
mateual except 

<a) By transfer to an authorized re­
cipient as provided m the regulations m 
Part 30. 40. or 70 of this chapter, which­
ever may be applicable: or 

(b) As a u t h o r i z e d pursuant to 
? 20 302: or 

(c) As p r o v i d e d in §20 303 or 
5 20 304. applicable respectively to the 

Q disposal of licensed material by release 
— into sanitary sewerage systems or burial 
^ in soil, or in S 20 106 iConcenn.itions in 
m Effluents to Unrestricted Areas). 
CN 

S 20..'{02 M<-t!iod for olilaiiiinc :ippro\al 
of proposed <li«po :̂il proi-odures. 

Any licensee or applicant foi a license 
may apply to the Commission for ap­
proval of proposed procedures to dispose 
of licensed material in a manner not 
otherwise authorized in the regulations 
in this chapter. Each application should 
include a d e s c r i p t i o n of the 
licensed material and any other radio­
active material involved, including the 
quantities and kinds of such material 
and the levels of radioactivity involved, 
and the "^roposed manner and condi­
tions of disposal. The application should 
also include an analysis and evaluation 
of pertinent information as to the nature 

of the environment, includim; topo­
graphical, geological, meteorological, 
and hydroloiiical cliaracle ii.stics, usage 
of ground and surface wateis m the gen­
eral area, the natuie and location of 
other potentnlly affected facilities: and 
procedures to be observed to minimize 
the risk of unexpected or hazardous 
expo.su res 

I—The Comm.lssicn will not approve any 
S application for p license to receive li-
" censed matei ial from other persons for 
£ disposal on land not owned by the 
< Federal government or by a State 
I government. 

i; 20..'{(K{ l)ispo«,i| | |\ r<'le:iM- into -aiii-
l.ir* »t «cr:i;;«'s>»toni-.. 

No licensee shall d.schaii;c licenced 
mat tua l into x samtaiv seweiaue ovstem 
unless: 

(a) I t is readily soluble or dispersible 
in water; and 

(b) The quantity of any licensed or 
other radioactive material released into 
the system by the licensee in any one 
day does not exceed the larger of sub­
paragraphs (li or(2» of this paragraph: 

(1) Tlie quantity which, if diluted by 
the average daily quantity of sewage re­
leased into the sewer by the licensee, 
will result in an averac;e concentration 
equal to the limits specified in Appendix 
B, Table f. Column 2 of this part : or 

i2i Ten times the quantity of such 
material specifiea in Appendix C of this 
part , and 

(c) The quantity of any licensed or 
other radioactive material released in 
any one month, if diluted by the average 
monthly quantity of vvatei released by 

^ the licensee, will not result in an average 
g concentration exceeding the limits spec-
"Z ified in Appendix B, Table I. Column 2 

this part : and 
(di The cross quantity of licensed and 

j ther radioactive material released into 
the sewerage system by the licensee does 
not exceed one curie per year 

Excreta from individuals undergoing 
medical dia-inosis or therapy with radio­
active material shall be exempt from 
any limitations contained in this 
section. 

§ 20.,'?0t Disposal l(j iiiirinl in soil. 

No licensee .shall dispose of licensed 
material by burial m soil unless: 

(a) The total quantity of licensed and 
other radioactive materials buried a t any 
one location and time does not exceed, a t 
the time of burial, 1,000 times the amoimt 
specified in Appendix C of this par t ; and 

<bi Burial is at a minimum depth of 
four feet; and 

I d Successive bui lals are separated by 
distances of at least six feet and not more 
than 12 burials are made in any year 

So: 
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§ 20.305 Treatment or disposal by inrin-
eration. 

No licensee shall t r e a t or dispose of 
licensed ma te r i a l by incinera t ion except 
a s specifically approved by t h e Commis­
sion p u r s u a n t t o §§ 20.106(b) a n d 20.302. 

RECOSDS, REPORTS, AND NOTIFICATIOK 

§ 2 0 . 4 0 1 Records of siir»,->s, radiation 
monitor ing, and di-po-al . 

<a) Each licen.<;ce .shall m a i n t a i n r e c ­
ords s h o w m s the rad ia t ion c.xpo.sures of 
all individuals for w h o m personnel m o n ­
i tor ing is required u n d e r 5 20.202 of t h e 
regula t ions in th i s pa r t . Such records 
shal l be kept on F o r m AEC-5, m acco rd ­
ance with t he ins t ruc t ions con ta ined in 

; ; t h a t form or on c lear a n d legible r e c -
g ords con ta in ing all t he in format ion r e -
"" Qiured by F o r m AEC-5 T h e do.ses c n -
^ tcred on the forms or records shal l be for 
•o periods of t u n e no t exceeding one c a l e n -
"' d a r qua r t e r . 

<b» Each licensee .shall m a i n t a i n i c c -
ords in t h e s a m e un i t s used in t h e a p ­
pendices t o th i s p a r t , shewing t h e resu l t s 
of surveys required by j 20.201 ( b ) , a n d 
disposals m a d e i m d e r §§20.302. 20.303. 
a n d 20.304. 

~ (c) Records of individual radia t ion 
exposure which m u s t be ma in ta ined p u r ­
s u a n t to t h e provisions of p a r a g r a p h (a) 

.- of t h i s section shal l be preserved un t i l 
S December 31,1970, o r unt i l a da t e 5 years 
t after t e rmina t ion of t he individual 's e m -
Q: p loyment . whichever is la ter . Records 
^ which mus t be ma in ta ined pur-suant t o 
ro tfiis par t m a y be main ta ined in the form 

of microfilms. 

NOTE: Prior to December 31. 1970. the Com­
mission may amend this paragraph to assure 
the further preservation of records which it 
determines should not be destroyed. 

r^g 20.1(12 HeporN of i l i i f l ,ir li f 
IfM'iiHril nKil< rial. 

E.ich liccii'.cc .h.ill lepoit by ti kphonc 
and tclejuaph to the Diuc to r uf tlu-
app iopna le Atomic Encipy Commivsion 
Regional Compliance Office listed in .Ap­
pendix D. immediately after its occur­
rence becomes known to the licensee, any 
loss or theft of liccn.sed material in .such 
quantities and under .such circum.stanc< s ] 
t h a t It appears to the licensee t h a t a ; 
substantial hazard may result to persons \ 
in unrestricted areas. i 

ISdlilifMliiiiis <ir iiii iilfiil... I §2O.10.'5 
(ai ImniPdiiite tiotiruation E.acli li­

censee .shall immediately notify the Di­
rector of the appiopi ia te Atomic E I U ' I L \ 
Commi.ssion Rcijional Compliance Olfici^ 
shown m Appendix D by telephone and 
tclcnraph of any incident involvmc by­
product, .souicc or special nuclear m.ile-
iial pos-sesscd by him and which may 
have caused or threatens to cause: 

(1) Expo.sure of the whole body of any 
individual to 25 rems or more of radia­
tion; exposuie of the .skin of the whole 
body of any individu;il of 150 rems or 
moie of ladiat ion: or exposure of the 
feet, ankles, hands or forearms of any 
individual to 375 rems or moie of radia­
tion; or 

<2) Tht release of ladioactivp ma le -
1 lal in concentrations which. If averaged 
over a peuod of 24 hours, would exceed 
."i.OOO times the limits .specified for such 
nat t rials in Appendix B. Table I I ; or 

• 3) A lo.ss of one workinr; week or 
moic of t he operation of any facilities 
affected; or 

<4i Damare to piopeity ii. excels of 
$100 000. 

lb) Twaity-four hour nottficatioii 
Each lieen.see shall within 24 houis 
notify tlie Diiector of tlie appropii.ite 
Atomic Eneii 'y Commi.ssion Re; lonal 
Compliance OlHcc listed in Appmdix D 
by telephone and tcleyiaph of any inci­
dent involving licensed material pos-
sc.s.scd by him and which may have 
cau.sed or threatens to cause: 

' 1) E.\posui e of the whole body of any 
individual to 5 lems or more of rad ia ­
t ion; exposure of the skm of tlie whole 
body of any individual to 30 recse or 
more of radiat ion, or cxposuie of t he 
feet, ankles, hands, or forearms to 75 
rems or more of radiat ion; or 

(2) The release of rad'- 'active m a t e ­
rial in concentrations w ilch, if aver­
aged over a perioa of 24 hours, vould 
exceed 500 times the limits specihed :" • 
such materials in Appendix B, Table I I , 
or 

i3) A loss of one day or more of t he 
operation of any facilities affected; or 

(4) Damage to property m excess of 
$1,000. 

" " ( c ) Any repor t filed wi th t he Com­
miss ion p u r s u a n t t o th i s section shal l be 
p repa red so t h a t n a m e s of individuals 
'vho have received exposure t o r ad ia t ion 
will b e s t a ted in a separa te p a r t of t h e 

^ p o r t . 

-J; 20. t o I Keport to former «-niplo>ee- <if 
exposure lo radiation. 

At t h e reques t of a former employee 
e a c h l icensee shal l furnish to t h e fo rmer 
employee a repor t of t he former e m ­
ployee 's exposure t o r ad ia t ion a s shown 
in records m a i n t a i n e d by t h e l icensee 
p u r s u a n t t o S20.401(ai Such l e p o r t 
sha l l be furnished wi thm 30 days from 
t h e t ime t h e reques t is m a d e ; shal l cover 
e a c h c a l e n d a r q u a r t e r of t h e individual ' s 
e m p l o y m e n t involving exposure to r ad i ­
a t ion , or s u c h lesser period as m a y be 
reques ted by t h e employee T h e repor t 
shal l a l so inc lude t he resul t s of a n y c a l ­
cu la t ions a n d analys-^s of radioact ive 
m a t e r i a l deposi ted in t . ie body of t h e 
employee a n d m a d e p u r s u a n t to t h e p r o ­
visions of 5 20 108 T h e repor t shal l be 

. wri t ing a n d con ta in t h e following 
s t a t e m e n t : 

This report is furinshed to jou under the 
l)rovisions of the Atomic Energy ComniisMon 
regulations entitled Siand.'.rds for Protec­
tion Against Radiation" '10 CKR Part 20) 
You should preserve ihis report lor future 
reference 

ib> T h e former employee's reques t 
should include a p p r o p r i a t e identifying 
d a t a , such a s .social securi ty n u m b e r 

I a n d d a t e s a n d locat ions of employment . 

•BtTlsed 31 FB l<66e 

§ 20.405 Reports of overexposures and 
excessive levels and concentrations. 

(a) I n addition t o any notlflcaUon 
required by § 20.403, each licensee shall 
make a report in writing within 30 days 
to the Director, Divi­
sion of S t a t e a n d Licensee Relat ions, U.S. 
Atomic Energy Commission, Wash ing ton , 
D . C . . 2 0 5 « ,r t th 

a copy to t he Director of t he appropr ia te 
Atomic Energy Commission Regional 
Compliance CEBce listed in Appendix D, 
of (1) each exposure of a n individual t o 
radiation or concentrations of radioac-

S tive material in excess of any applicable 
Si l imit in this par t or in the licensee's 
o: license; <2) any Incident for which not l -
u- flcation is required by § 20.403; a n d (3) 
Ji levels of radiation or concentrations of 

radioactive material (not Involving ex­
cessive exposure of any individual) in 
a n imrestricted area In excess of ten 
t imes any applicable limit set forth i n 
this pa r t or m the licensee's license. 
Each report required under this p a r a ­
graph shall describe the extent of ex-
piosure of persons to radiat ion or t o 
radioactive material ; levels of radiat ion 
and concentrations of radioactive m a t e ­
rial involved; the cause of the exposure, 
levels or concentrations; and corrtctlve 
steps taken or planned to assure against 
a recurrence. 

— 'b i In any case where a licensee is 
required pursuant to the provisions of 
this section to report to the Commission 
any exposure of an individual to radia­
tion or to concentrations of radioactive 
material the licensee shall also notifj 
such individual of the nature and extent 
of exposure Such notice .shai: oe in 
writing and shall contain the fcllowim, 
statement • 

This report :s furnished to jou .inder "he 
provisions oj th^ Atomic Energy Co.Tmifs:cri 
regulations entitled "Standards for Protec­
tion Against Radiation" (10 CFR iar t 201 
You should preserve this report for future 
reference 

^ - " c) Any report nied with the Com­
mission pu r suan t so this section shall be 
prepared so t h a t .-^ames of •.idividuais 
who have received exposure to rad ia t ion 
will be s ta ted in a separate p a r t of t h e 

_report . 
• § 2 0 . tOf> Notice to en ip lo je rs uf «-r-

posiire to radiation. 

At t he lequest of any e m p l o v n each 
lieen.see .shall advi.sp .suc'n employ—, a n ­
nual ly of t he employee's exp'^.sure to 
l ad ia t ion as shown :n rccoids m a i n ­
ta ined by the licensee pu i su . in t to 
5 20 .401 'aI . 

EXCEPTIONS ^̂ •D ADDITIONAL 
REQUIREMENTS 

° § 20..i01 \ppl i ra l ions for exempt ions . 

u. T h e Commission may . upon appl ica t ion 
« by a n y licensee or upon i t s own ini t ia t ive , 

g r a n t such exempt ions from t h e r e q u i r e ­
m e n t s of t h e regula t ions in th i s p a r t a s 
i t de t e rmines a r e au thor ized by law a n a 
will n o t resul t in u n d u e h a z a r d t o life 
or p roper ty . 

§ 20.502 Additional -^quirements . 

T h e Commission may . by rule , r egu l a ­
t ion, o r order , impose upon a n y l icensee 
such requi rements , m add i t ion t o those 

April 5, 1966 
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PART 20 - STANDARDS FOR PROTECTION AGAINST RADIATION 

established in the regulations in this 
part, as it deems appropriate or necessary 
to protect health or to minimize danger 
to life or property. 

ENFORCEMENT 

§ 20.601 Violations. 

An injunction or other court order may 
be obtained prohibiting any violation of 
any provision of the act or any regulation 
or order issued thereunder. Any person 
who willfully violates any provision of 
the act or any regulation or order issued 
thereunder may be guilty of a crime, and 
upon conviction, may be punished by fine 
or imprisoimient or both, as provided by 
law. 
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•,•: ' S o l u b l e ( S ) ; Insoluble ( I ) , 
• "Sub" menus thftt vnlueo (j'vcn nro for nubmcrslon In n oomlnpUcrlcnl tnnnlto c loud of nlr-

bornomfttcrlnl . 
NiiiK In imv CUM' wliiTi' Ihiii' n 11 iiifMiiic III 111! <ir 

wnlcr o( iimro lt>in mu' rrtili'iniiilhli-, tlir liniUiiii! Milium 
(or |mr|io<i>s lit iliN ,\|iiu'iiill\ slimilil In' ili'lirniiiii'il IK 
(oIlciwH 

I, If till' nli'iilil> iiii'l ciiiii'i'iilriiiiiin -t ini'li iii'liniiii 
illili' m till' iiiixliiri' iiri> kinmii, llir llniilim: MIIIUS 
•.liiuiM tu' (liTiMil ii'- (l)llll\\^ iicliriiiim', (m iiuli m-
• hiiniiili'li' In llii'niiMiiri', lln' riiim In iwfi'ii llir nu iiitii \ 
iiri'Miil In ilu' nilxliiri' iiml llii' llinll i i i lniuh mli 
lltlu'il in \|«iu'iiilix II (ill llir s|U'(ihi'lU'liniiiH'lHli'ulini 
mil 111 11 iiiMiiri' Till' --iiiii "f ^mli riliu- (m all iln 
niilloimollil("> In llii> inlxliin' iiiiw imi I'MU'I "I ' ii r , 
" l I l l l l V " ) 

r.WMl'lK l( riiilloiini'lliU"- A, It, mill ( iin' iiriMiil 
III uiiKYiilriUiiiiH ("A, ('», mill (•(. mill i( ihr miiilinilili' 

Ml'("i, iiri' M I ' C A , mil Ml'Cn, mul Ml'<\ n-im 
l U l ' h , l l l l ' l l 111!' ( i l lKVIIt lUl l l l l l s '•llllll 111' l l l l l l l l l l ~'l III II 
t i l l ' ful l l lHl l l i ; II l l l | i l l l - l l l | l IVIvN 

M I T 
^ '•" f '•' ' I / Ml'l ' i i MI'Ci 

c. Klomcnt (tttuiiik' iiiiiiibor) aiul butopo 

v.- a. It e i ther tho Identity or tho conoontrntlon of nny radlon\if l ldo In tho mixture U n o t 
known, the l imit ing vuluou for puipiiiiON i>r Apj)eiulix U iihull bo: 

n. For purpoaea of Tiiblu I, Col. l - - ( i \ 10 '• 
b. For pvirpo;es of Tiiblo I, Col. 2—A \ 10 ' 
c. For purposes of Tabic II. Col 1—2 < 10i« 
d. For purposes of ruolc II, Col. 2—3 x 10 " 

3. If nny of tho condi t ions specified below 
nro met , tho corresponding vnlucs speclfled 
below mny be used In l ieu of tho..e speclfled 
In parngrnph 2 above, 

ft. If tho Identity of cnch rndlonuclldo In 
tho mixture Is known but the concontrnt lon 
of one or more of tho rndlonucl ldes In tho 

• mix ture Is n o t known, the concentrnt lon 
' l imi t for tho mixture Is tho l imi t .specl(li>d 

In Appendix "B" for tho rndlonuclldo in iho 
' mix ture hnvlng tho lowest concentrnt lon 

l imit : or 
b. If t h e Identity of each rndlonuclldo In 

t h e mix ture la n o t known, b u t it Is k n o w n 
t h a t certain radionucl ides speclfled In Ap­
pendix "B" aro n o t present in tho mixture , 
t h e concentrat ion l imi t for the mixture la 
t h e lowest concentrat ion l imi t speclfled In 
Appendix "B" for any lad lonuc l ldo which Is 
n o t k n o w n t o bo absent from tho mixture; 
or 

I( It Is kniiwii tli.it .'ir Oil, I U'.'i, I I.V., 1 l.'d. I i:tl, (I 13.1, 
l.ilili' II (iiily), I'll Jin, I'l, .111, /\t 11, l< 1 .'.',(, K.I .'.'1, 
lt.> .'-'il. Ac 'Jj;, H.i . '> , Th :,lii. r.i .,11, Th .'.I.', Til-

f.. n.it. Cm JIS, CI '.'.M, mill In i J'li, uri' not ( ir i ' i i ' i i t . . . . 
o K i t M known tli.it SrUii. I 1."., 1 i:'ii, I IJii, i l 1.11, 1 KM, 
S tiililo II o i i l j ) , I'll .'HI. I'o .'III, 1( 1 '.',1. It I .'.'ri, It.i '.'.'S, 
• - I'n .'Jl, Tli-n.vt, V.m 'ii'*, VI .'.M. ami l i i i :'iii am not 
(V IirOM'Ml . . 

u. Kki.skiinwiilliiit SI UL iiui.shiinwiuiiiit sroii. I i.'u. (11.':.. 11 '11, I in , t.iiiii- II 
_ 011b), I'll -'111, ll.i -'.11, K.I .'."<, I'm .'I'l. Ill I Ci -'.M .in-
m IIOl prOM'Ill . . 

Kit K known ili.it (I U"!, t.ililc II onl.\), li.i .'.'(i, ;>inl Itn 
2.11 iiri' not (iri'M'iit.. 

I( It 1-1 known tli.it .ilnli.ioi'iltti'.i .iml .'~r Oil. 1 liO, I'l> 
•-'in, Ai' i!T, U.i •:;"(, I'.i .',10, I'll :i», MVI I)K .'to iro not 
liri'.M'iit. . . 

I( It K known tliiit nliili.i-omltli'rs iiinl I'll '-'lO, Ac 227, 
It:i'.'.'«, .mil I'll '.'41 nro not pri'M'iil . 

I( It IS known tli.it (ilpli.i-rinitlcri anil Ac 227 nro not 
pri'si'i i l . . . 

V II Is known tliiit Ac 227, Tli '2311, I'.i .'III, I'u 2.1S, Pii 
230. I'll 240, I'll 242, I'll 244, Cm 24S, C( 24U mid CI 2.M 
oro not pro'iont 

Tnlilc I 

Column 1 
A i r (>ji.'/iiil) 

3X10-» 

3X10-1' 

3X10-1' 

3X10-1' 

Coliiinn 2 
Wiitcr 

((iC/llll) 

OX10-» 

0X10-1 

2X10-1 

3X10-4 

Tnblc U 

Column 1 
Air OiC/iul) 

IXlO-i* 

IXlO-n 

IXlO-u 

1X10-1' 

Column ; 
W.itcr 

OiC/ml) 

3X10-" 

2X10-4 

0X1O-' 

1X10-' 

4 If t h e mixture of radionucl ides con-1 6. For purposes of thla n o t e , n rndlo-
slsta of urnnlum and Its daughter products i nuc l ide mny be considered as n o t present In 
in or>> dus t prior to chemical processing o f l a mixture If (a) tho ratio of tho concentrn-
i h e urnnlum ore, the vnlues speclfled be lowl t l on of t h a t rndlonuclldo In t h o mixture 
mny be used In l ieu of those determined I n ' ( C A ) to tho concentrat ion l imi t for t h a t 
accordance w i t h pnrngrnph 1 above or thosO'w radionucl ide speclfled i n Table 11 of A p -
speclflcd In paragraphs a and 3 above. 2 pcndlx "B" (AfPC*) does n o t exceed '/jo, 

n. For purposes of Table I. Col. 1—IXIO"'"'" p^ j 
uc ml gross alpha activity; or 2.5 x 1 0 " J (I.e. . , „ „ - - ^ ) ond (b) tho s u m of ouch 

[Vr, , T r n o l r ' T i r - U ? u r 2 i ^ ? n n 3 " ' " ' S f " " ° « ^ ° ^ * " » ""« radionucl ides considered 03 
' ' " . ' f ! o ' ' U r p ^ - s 1 f T ^ b l S n ^ C o r f - ' r i o - ' " " - - ' " - « ' « ° " - t exceed 
«c ml gross alpha activity: or 8X10-'''I '•* 
i i c m l natural uranium; or 3 mlcrogramsl CA Cn 
per cubic meter of air natural uranium. MPCi "*• AfPCii + £'/«). 

'•'Revised 30 FR 15801 
•'"••ERRATUM: This line should read: 
"210, Ac 227, Ra 228, Pa 230, Pu 241, 
Bk 249 are not" 

Appendix B (rom 25 FR 10914 except a t olhsrwiio noted. 
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FMT 20 - STiySDARDS 1?0R PROTECTIOH AGAIHST RADIATION 

ArraNDix C 

Material 

Ag'» 
Ac'" 
ks\ As". . . 
Au'» 
Au'" 
Ba'"+La'«.. 
Be 
C'«, 
Ca^ 
Cdi»+A(!'».".!";..-
Ce'M+Pr'" 
Cl» 
Co" 
Cr" 
Cs'n+Ba '" 
C u " 
Eu i" 
F'« 
Fe« 
Fe» 
G a l . . . 
Ge'i 
H i ( U T O or O ' j O ) . 
V" 
In"« 
!r'«J 
KU 
Lai» 
Mno 
Mn» 
Mo» 
Nan 
Na» 
Nb» 
Nl» 
Nio 
P»,. 
Pdi"+Rh>o., 
Pd'» 
Pm'c 
Pos'» 
Fr'u 
Pun» 
Ra» 
Rb» 
Rei» 
Rh'" 
Rui«+Rh'». 
S». 
Sb<»« 
S c " 
Smia 
Sn»» 
Sr» 
S r « + Y » 
Ta'O 
T c » 
T c " 
TeU' 
T e i » 
T h (natural) 
TI»« 
Tritium. S e e H » . 
U (natural) 
UM - - . 
Vm-vm 
V« 
Wio 
Y». 

Mlcro-
curles 

i Y»> 
Zn" 
Unidentified radioactive materials or any of 

ttie above in unknown mixtures 

1 
10 
10 
10 
10 

1 
50 
50 
10 
10 
1 
1 
1 

50 
1 

50 
1 

50 
50 

1 
10 
50 

250 
10 
1 

10 
10 
10 

1 
50 
10 
10 
10 
10 

1 
I 

10 
50 
10 
10 
0 .1 

10 
I 
0.1 

10 
10 
10 

1 
so 

1 
1 

10 
10 
1 
0.1 

10 
1 
1 

10 
1 

50 
50 

250 
50 

1 
50 
1 

10 
1 
1 

10 

0.1 

N O T E : For purposes of §§ 20.203 and 20.304, 

where there Js involved a combinat ion of Iso­

topes i n k n o w n amounts t h e l i m i t for t h e 

combinat ion should be derived as fo l lows: 

Determine, for each Isotope in t h e c o m b i n a ­

t ion, the rat io between the quant i ty present 

m the combinat ion and t h e l i m i t otherwise 

established for t h e specific Isotope w h e n n o t 

in combinat ion. The sum of s u c h ratios for 

all the isotopes i n the combinat ion may no t 

exceed " 1 " ( i e . "uni ty") . 

EXAMPLE: For purposes of 5 20.304. if a 

particular batch conta ins 2,000 nc of Au"'" 

and 25,000 nc of C", I t may also Include n o t 

more t h a n 3.000 AC of I"'. Th i s l imi t was d e ­

termined as fol lows: 

2.000;ri: Aui" 2$.000wc C» 3.000BC I'" ^j 

10.0001« '*"»,000(rf: "*• 10,000 BC 

The denominator in each of the above ratios 

was obta ined by mul t ip ly ing t h e figure in 

t h e table by 1,000 as provided In § 20.304. 

AFFZNDIX D 

V.SITED .-nATES ATOMIC XNtlU.Y COUU13.tI0H 

couruAKCE o m r c a 

Region 

Connoctlcut, Dflawaro, District of Columbia, 
Maine, Maryland, Massachusolts, Now Uatnp' 
shire. New Jersey, Now York, I'ennsylviinla, 
Rhode Island, ana Vermont. 

II 

Alabama, Arkansas, Florida, Oeorgia, Kmlucky, 
Loulsiaca, Mississippi, North Carolina, i'snania 
Canal Zone, Puerto Kloo, South Carolina, Ten­
nessee, Virginia, Virgin Islands, and Wc'-t 
Virginia. 

I l l 

Illinois, Indiana, loMa, Michigan, Minno<ol.i, 
.Mii.V)url .Ohio, and Wbconsln. 

IV 

Ciiloiiido. Idaho, Kansas, Montana, Nibr.iAa, 
Nuu Mexico, North Dakota, OkUhouia, South 
I'.ikotu, Texas, Utah, and Wyoming. 

.M.i^k.i, Aiirona, California, i iunoll. Neiada, 
OreKon, Wft.Milnston and U 8 lerrltorles and 
l>o<»c.vslons In the I'adBc. 

AddTBSS 

Region I, DlTisloa of 
CoropUanoe, U8AF.C, 
378 Hodson St . , New 
Y o n , N . Y . , 1C014 . . 

RcKion II , Division of 
Compliance, U 8 A E C , 
SO7th St. N E . , Atlanta, 
Oa ,30J?3 

Region III , Division of 
Compliance, U S A E C , 
Suite 410, Oakbrook 
Professional Bldg., Oak 
Brook, III., 80S23 

Region IV, Division of 
Compliance, U S A E C , 
1039S West Coltax Ave. , 
Denver. Colo., 80215 

Region V, Division of 
Compliance. U S A E C , 
2111 Bancroft Way, 
Berkelev. Calif.. 94704... 

Telephone 

Daytime 

212-9e»-1000 

404-526-S791 

312-«54-lG«> 

303-297-4211 

415-841-SC20 

Nights and 
htdldays 

212-989-1000 

404-52&-S791 

312-739-7711 

303-237-S(BS 

41S-S41-S820 

.31 F R 4 6 6 8 . 

IB 

NOTE: The record keeping and reporting re ­
quirements conta ined in th i s part h a \ e been 
approved by the Bureau of t h e B u d g e t in 
accordance w i t h the Federal Reports Act of 
1942. 

Appendix C from 25 FR 10914. 

Appendix D (rom 27 FR 10826. 
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UNITED STATES ATOMIC ENERGY COMMISSION 

RULES and REGULATIONS O TITLE 10 - ATOMIC ENERGY 

LICENSES FOR RADIOGRAPHY AND RADIATION 
SAFETY REQUIREMENTS FOR RADIOGRAPHIC 
OPERATIONS 

' ^ S 

tiri 

IB 

I 

Sec. 
34.1 Purpose and scope. 
34 2 Definitions. 
34.3 Applications for specific licenses. 

Subpart A—Specific Licensing Requirements 

34.11 Issuance of specific licenses for use of 
sealed sources in radiography. 

Subpart B—Radiation Safety Requirements 

EflXJIPMENT CONTROI. 

Limit on levels of radiation for radio­
graphic exposure devices and storage 
containers. 

Locking of radiographic exposure de­
vices and storage containers. 

Storage precautions. 
Kadlatlon survey instruments. 
Leak testing, repair, tagging, opening, 

modification and replacement of 
sealed sources. 

Quarterly Inventory. 
Utilization logs. 

PERSONAL RADIATION SAFETY REQUIHEMENTS 
FOB BAMOGRAPHEHS AND R A D I O C R A P H E B S ' 
ASSISTANT 

34.31 Llmltatlona 
34 32 Operating and emergency procedures. 
34.33 Personnel monitoring control. 

PRECAxmoNART PROCEDURES I N RADIOCRAPHIC 
OPERATIONS 

Security. 
Posting. 
Radiation surveys and survey records. 

EXEMPTIONS 
Applications for exemptions. 
Appendix A. 

34 21 

34 22 

34.23 
34 24 
34.25 

34.26 
34.27 

34.41 
34.42 
34.43 

34.51 

§ 34.1 Purpose and scope. 

This part prescribes requirements for 
the issuance of licenses for the use of 
sealed sources containing byproduct ma-

« terial and radiation safety requirements 
jj for persons using such sealed sources in 
Qj radiography. The provisions and re-
u. quirements of this part are in addition 
o to, and not in substitution for, other re­

quirements of this chapter. In partic­
ular, the provisions of Part 30 of this 
chapter apply to applications and licenses 
subject to this part. Nothing in this part 
shall apply to uses of byproduct material 
for medical diagnosL> or therapy. 

J 

§ 34.2 Definitions. 
As used in this part: 
(a> "Radiography" means the exami­

nation of the structure of materials by 
nondestructive methods, utilizing sealed 
sources of byproduct materials; 

(b) "Radiographer" means any indi­
vidual who performs or who, in attend­
ance at the site where the sealed source 
or sources are being used, personally 
supervises radiographic operations and 
who is responsible to the licensee for as­
suring compliance with the requirements 
of the Commission's regulations and the 
conditions of the license; 

(c) "Radiographer's assistant" means 
any individual who, under the personal 
supervision of a radiographer, uses radio­
graphic exposure devices, sealed sources 
or related handling tools, or radiation 
survey instruments in radiography; 

(d) "Radiographic exposure device" 
means any instrument containing a 
sealed source fastened or contained 
therein, in which the sealed source or 
shielding thereof may be moved, or 
otherwise changed, from a shielded to 
unshielded position for purposes of mak­
ing a radiographic exposure; 

(e) "Sealed source" means any by­
product material that is encased in a 
capsule designed to prevent leakage or 
escape of the byproduct material; 

(f) "Storage container" means a de­
vice in which sealed sources are trans­
ported or stored. 
§ 34.3 Applications for specific licenses. 

Applications for specific licenses for 
use of sealed sources in radiography shall 
be filed on Form AEC 313R, "Application 
for Byproduct Material License—Use of 
Sealed Sources in Radiography." 

Subpart A—Specific Licensing 
Requirements 

§ 34.11 Issuance of specific licenses for 
use of sealed sources in radiography. 

An application for a specific license for 
use of sealed sources In radiography will 
be approved if: 

(a) The applicant satisfies the general 
requirements specified In § 30.33 of this 
chapter; 

(b) The applicant will have an ade­
quate program for training radiogra­
phers and radiographers' assistants and 
submits to the Commission a schedule or 
description of such program which speci­
fies the: 

(1) Initial training; 
(2) Periodic training; 

(3) On-the-job training; 
(4) Means to be used by the licensee to 

determine the radiographer's knowledge 
and understanding of and ability to com­
ply with Commission regulations and li­
censing requirements, and the operating 
and emergency procedures of the appli­
cant; and 

(5) Means to be used by the licensee to 
determine the radiographer's assistant's 
knowledge and understanding of and 
ability to comply with the operating and 
emergency procedures of the applicant; 

(c) The applicant has established and 
submits to the Commission satisfactory 
written operating and emergency pro­
cedures as described in § 34.32; 

(d) The applicant will have an ade­
quate internal inspection system, or other 
management control, to assure that 
Commission license provisions. Commis­
sion regulations, and the applicant's op­
erating and emergency procedures are 
followed by radiographers and radiog­
raphers' assistants: 

(e) The applicant submits a descrip­
tion of its over-all organizational struc­
ture pertaining to the radlogrwhy pro­
gram, including specified delegations of 
authority and responsibility for opera­
tion of the program; and 

tf) The applicant who desires to con­
duct his own leak tests has established 
adequate procedures to be followed in 
leak testing sealed sources, for possible 
leakage and contamination and submits 
to the Commission a description of such 
procedures including: 

(1) Instrumentation to be uaed, 
(2) Method of performing test, e.g., 

points on equipment to be smeared and 
method of taking smear, and 

(3) Pertinent experience of the person 
who will perform the test. 

5 « ; i June 29, 1965 
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PART 34 - LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY, ETC. 

Subpart B—Radiation Safety 
Requirements 

EgmpHENT CONTROL 

§ 34.21 Limits on levels of radiation for 
radiographic exposure devices and 
storage containers. 

Radiographic exposure devices meas­
uring less than four (4) inches from the 
sealed source storage position to any ex­
terior surface of the device shall have no 
radiation level in excess of 50 milli-
roentgensperhouratsix (6) inches from 
any exterior surface of the device. 
Radiographic exposiure devices neasur-
ing a minimum of four (4) inches from 
the sealed source storage position to any 
exterior surface of the device, and all 
storage containers for sealed sources or 
for radiographic exposiu:e devices, shaU 
have no radiation level in excess of 200 
milliroentgens per hour at any exterior 
surface, and ten (10) milliroentgens per 
hour at one meter from any exterior sur­
face. I^e radiation levels specified are 
with the sealed source in the shielded 
(i.e., "oft") position. 

§ 34.22 Loclcins of radiographic ex­
posure devices and storage contain­
ers. 

Each radiographic exposure device 
jg shall be provided with a lock or outer 
j ; locked container designed to prevent im-
oe authorized or accidental removal or ex-
"- posiu:e of a sealed source and shall be 
^ kept locked at all times except when 

under the direct siurveillance of a radi­
ographer or radiographer's assistant, or 
as may be otherwise authorized pursuant 
to § 34.41. Each storage container like­
wise shall be provided with a lock and 
kept locked when containing sealed 
sources except when the container is 
under the direct surveillance of a radi­
ographer or radiographer's assistant. 

§ 34.23 Storage precautions. 

Locked radiographic exposure devices 
and storage containers shall be physically 
secured to prevent tampering or removal 
by unauthorized personnel. 
§ 34.24 Radiation sutvey instruments. 

The licensee shall maintain sufficient 
calibrated and operable radiation sur­
vey instruments to make physical radia­
tion surveys as required by this part and 
Part 20 of this chapter. Each radiation 
survey instrument shall be calibrated at 
intervals not to exceed three (3) months 
and after each Instnunent servicing and 
a record maintained of the latest date of 
calibration. Instnunentation required 
by this section shall have a range such 
that two milliroentgens per hour through 
one roentgen per hour can be measured. 

§ 34 .25 Leak testing, repair, tagging, 
opening, modiflcation and replace­
ment of sealed sources. 

(a) The replacement of any sealed 
source fastened to or contained in a radi­
ographic exposure device and leak test­
ing, repair, tagging, opening or any 
other modiflcation of any sealed source 
shall be performed only by persons spe­
cifically authorized by the Commission 
to do so. 

(b) Each sealed source shall be tested 
for leakage at intervals not to exceed 6 
months. In the absence of a certificate 
from a transferor that a test has been 
made within the 6 months prior to the 
transfer, the sealed source shall not be 
put Into use until tested. 

(c) The leak test shall be capable of 
detecting; the presence of 0.005 micro-
curie of removable contamination on the 
sealed source. Ar acceptable leak test 
for sealed sources in the possession of a 
radiography licensee would be to test 
at the nearest accessible point to the 
sealed source storage position, or other 
appropriate measuring point, by a pro­
cedure to be approved pursuant to § 34.11 
(f). Records of leak test results shall 
be kept in units of microcuries and main­
tained for Inspection by the Commission. 

(d) Any test conducted pursuant to 
paragraphs <b> and <c) of this section 
which reveals the presence of 0.005 
microcurie or more of removable radio­
active material shall be considered evi­
dence that the sealed source is leaking. 
The licensee shall immediately withdraw 
the equipment involved from use and 
shall cause It to be decontaminated and 
repaired or to be disposed of. In accord­
ance with Commission regulations. A 
report shall be filed, within 5 days of the 
test, with the Director, Division of Ma­
terials Licensing, US. Atomic Energy 
Commission, Washington, D.C., 20545, 
describing the equipment involved, the 
test results, and the corrective action 
taken. A copy of such report shall be 
sent to the Director of the «)propriate 
Atomic Energy Commission Regional 
Compliance Office listed in Appendix D 
of Part 20 of this chapter "Standards 
for Protection Against Radiation." 

(e) A sealed source which is not fas­
tened to or contained in a radio­
graphic exposure device shall have per­
manently attached to it a durable tag at 
least one (1) inch square bearing the pre­
scribed radiation caution symbol hi con­
ventional colors, magenta or purple on 
a yellow background, and at least the 
instructions: "Danger—Radioactive Ma­
terial—Do Not Handle—Notify Civil Au­
thorities if Found." 
§ 34.26 Quarterly inventory. 

Each licensee shall conduct a quarterly 
physical inventory to accoimt for all 
sealed sources received and possessed 
imder his license. The records of the 
inventories shall be maintained for in­
spection by the Commission, and shall 
include the quar.titles and kinds of by­
product matsrial, location of sealed 
sources, and the date of the inventory. 

§ 34.27 Utilization logs. 
Each licensee shall maintain current 

logs, which shall be kept available for 
inspection by the Commission at the 
address specified in the license, show­
ing for each sealed soiuce tiie following 
information: 

(a) A description (or make and model 
number) of the radiographic exposiure 
device or storage contamer in which the 
sealed source is located; 

(b> The identity of the radiographer 
to whom assigned; and 

(c) The plant or site where used and 
dates of use. 
PERSONAL RADIATION SAFETY REQUIRE­

MENTS FOR RADIOGRAPHERS AND RADIOG­
RAPHERS' ASSISTANTS 

§ 34.31 Limitations. 

(a) The licensee shall not permit any 
person to act as a radlograiflier until 
such person: 

(1) Has been Instructed In the sub­
jects outlined in Appendix A of this part 
and shall have demonstrated under­
standing thereof; 

(2) Has received copies of and instrac-
tion in the regulations contained in this 
part and the applicable sections of Part 
20 of this chapter, AEC llcense(s), and 
the licensee 5 operating and anergency 
procedures, and shall have demon­
strated lu.Jerstanding thereof; and 

(3) Has demonstrated competence to 
use the radiographic exposure devices, 
sealed sources, related handling tools 
and survey instnunents which will be 
employed in his assignment. 

(b) The licensee shall not permit any 
person to act as a radiographer's assist­
ant until such person: 

(1) Has received copies of and instruc­
tions in the licensee's operating and 
emergency procedures, and shall '-.ave 
demonstrated understanding thereof; 
and 

(2) Has demonstrated cwnpetence to 
use under the personal supervision of the 
radiographer the radiographic exposure 
devices, sealed sources, related handling 
tools and radiation survey Instruments 
which will be employed in his assign­
ment. 

§ 34.32 Operating and emergency pro­
cedures. 

The licensee's operating and emer­
gency procedures shall include instruc­
tions in at least the following: 

(a) The handling and use of licensed 
sealed sources and radiographic expo­
sure devices to be employed such that no 
person is likely to be exposed to radia­
tion doses in excess of the limits estab­
lished in Part 20 of this chapter "Stand­
ards for Protection Against Radiation"; 

(b) Methods and occasions for con­
ducting radiation surveys; 

(c) Methods for controlling access to 
radiographic areas; 

(d) Methods and occasions for locking 
and securing radi'^^raphic exposure de­
vices, storage -„ .ainers and sealed 
sources; 
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(e) Personnel monitoring and the use 
of personnel monitoring equipment; 

(f) Transporting sealed soim;es to 
field locations, including packing of 
radiographic exposure devices and stor­
age containers in the vehicles, posting 
of vehicles and control of the sealed 
sources during transportation; 

(g) Minimizing exposure of persons in 
the event of an accident; 

(h) The procedure for notifying 
proper persons in the event of an acci­
dent; and 

(i) Maintenance of records. 

§ 34.33 Personnel monitoring control. 

(a) The licensee shall not permit any 
person to act as a radiographer or as a 
radiographer's assistant unless, at all 
times dui-ing radiographic operations, 
each such person shall wear a film badge 
and either a pocket dosimeter or pocket 
chamber. Pocket dosimeters and pockci 
chambers shall be capable of measuring 
doses from zero to at least 200 milli-
roentgens. A film badge shall be as­
signed to and worn by only one person. 

(b) Pocket dosimeters and pocket 
chambers shall be read and doses re­
corded daily. A film badge shall be im­
mediately processed if a pocket chamber 
or pocket dosimeter Is discharged beyond 
its range. The film badge reports re-

^ ceived from the film badge processor and 
00 records of pocket dosimeter and pocket 
5 chamber readings shall be maintained 
2 for inspection by the Commission. 

g PRECAtrnONARY PROCEDURES IN 
RADIOGRAPHIC OPERATIONS 

§ 34.41 Security. 
During each radiographic operation 

the radiographer or radiographer's as­
sistant shall mainlain a direct surveil­
lance of the operation to protect against 
unauthorized entoy into a high radi­
ation area, as defined in Part 20 of this 
chapter, except (a) where the high radi­
ation area Is equipped witli a control 
device or an alarm system as described in 
§20.203(0(2) of this chapter, or (b) 
where the high radiation area is locked 
to protect against unauthorized or acci­
dental entry. 

§ 34.42 Posting. 
Notwithstanding any provisions in 

§ 20.204(c) of this chapter, areas in 
which radiography is being performed 
shall be conspicuously posted as required 
by § 20.203 (b) and (c) (1) of this chapter. 
§ 34.43 Radiation surveys and survey 

records. 

(a) No radiographic operation shall be 
conducted unless calibrated and operable 
radiation survey instrumentation as de­
scribed in § 34.24 is available and used at 
each site where radiographic exposures 
are made. 

(b) A physical radiation survey shall 
be made after each radiographic expo­
sure during a radiographic operation to 
determine that the sealed source has 
been returned to its shielded condition. 

(c) A physical radiation survey shall 
be made to determine that each sealed 
source is in its shielded condition prior 
to securmg the radiographic exposure de­
vice and storage container as specified 
in § 34.22. 

(d) Records shall be kept of the sur­
veys required by paragraph (c) of this 
section and maintained for inspection by 
the Commission. 

EXEMPTIONS 

§ 34.51 Applications for exemptions. 

The Commission may, upon applica­
tion by any licensee or upon its own 
initiative, grant such exemptions from 
the requirements of the regulations in 
this part as it determines are authorized 
by law and will not result in undue 
hazard to life or property. 

APPENDIX A 

I. Fundamentals of radiation safety. 
A. Characteristics of gamma radiation. 
B. Units of radiation dose (mrem) and 

quantity of radioactivity (curie). 
C. Hazards of excessive exposure of 

radiation. 
D. Levels of radiation from licerised 

material. 
E. Metliods of controlling radiation dose. 
1. Working time. 
2. Working distances. 
3. Slileldlng. 
II. Radiation detection Instrumeptatlon to 

be used. 
A. Use of radiation survey Instruments. 
1. OperatloE. 
2. Calibration. 
3. Limitations. 
B. Survey teclinlques. 
C. Use of personnel monitoring equipment. 
1. FUm badges. 
2. Pocket dosimeters. 
3. Pocket ctiambers. 
i n . Radiographic equipment to be \jsed. 
A. Remote handling equipment. 
B. Radiographic exposure devices. 
C. Storage containers. 
IV. The requirements of pertinent Federal 

Regulations. 
V. The licensee's written operating and 

emergency procedures. 

CROSS RerERENCE TABLE 

We- section Old section 
34 1 New 
342 313 (a)-(f) 
34 3 New 
34 11 30.24(g) 
34 21 31.101 
34.22 31 102 
34 23- 31.103 
34 24 - . 31.104 
34 25 31 105 
34 26 31 IOC 
34 27 - . 31 107 
3431. 31 201 
34 32 31 202 
34 33 31.203 
34.41 31 301 
3442 31 302 
3443- - 31 303 
3451 31 401 
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Information Sheet 
on 

RADIOGRAPHY FORMULAS 
AND EQUATIONS 

Information 
Sheet # 4 

1. E F X D = T (Exposure t ime) 
T D 

2. 1 = 1 

D 

=M 

m 3. MAS 1 ^ 
MAS 2 

D 

D 

4. _n 
12 

D 

D 

TS _ 

D 

E F 

IIJ 
Where : 

F F or E F = F i lm factor or exposure factor 
D = Distance ( source to film) 
I = Radiation intensi ty 
T = Time (exposure t ime) 
TS = Time x source s t rength 

L 

t! t 

Some ru les involving a lgebraic expres s ions : 
Monomial - Algebraic express ion with one t e r m 
Binomial - Algebraic express ion with two t e r m s 
Polynomial - Algebra ic express ion with two or m o r e t e r m s 
Algebraic express ions « Group of l i t e ra l numbers and symbols that 

stand for a number 
Te rm - Algebraic express ion whose pa r t s a r e not separa ted by plus 

or minus signs 
Symbols - P lus , minus signs 
L i t e ra l number - Le t te r that s tands for a number 
Absolute value of a signed number - The value of a signed number 
Negative number - Shows minus sign before number 
Signed number - Shows plus or minus before number 

4-1 
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Information 
Sheet # 5 

Information She el 

on 
TABLES OF SQUARES AND SQUARE ROOTS 

OF NUMBERS FROM 1-800 



••J 

Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Square 

1 
4 
9 

16 
25 
36 
49 
64 
81 

100 

121 
144 
169 
196 
2 25 
2 56 
2 89 
3 24 
3 61 
400 

441 
484 
5 29 
5 76 
625 
6 76 
7 29 
7 84 
841 
900 

961 
10 24 
10 89 
1156 
12 25 
12 96 
13 69 
1444 
15 21 
1600 

Square root 

1.0000 
1.4142 
1.7321 
2.0000 
2.2361 
2.4495 
2.6458 
2.8284 
3.0000 
3.1623 

3 ^166 
3..541 
3.6056 
3.7417 
3.8730 
4.0000 
4.1231 
4.2426 
4.3589 
4.4721 

4.5826 
4.6904 
4.7958 
4.8990 
5.0000 
5.0990 
5.1962 
5.2915 
5.3852 
5.4772 

5.5678 
5.6569 
5.7446 
5.8310 
5.9161 
6.0000 
6.0828 
6.1644 
6.2450 
6.3246 

Number 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

Square 

16 81 
17 64 
18 49 
:9 36 
20 25 
2116 
22 09 
23 04 
24 01 
25 00 

26 01 
27 04 
28 09 
2916 
30 25 
3136 
32 49 
33 64 
34 81 
36 00 

37 21 
38 44 
39 69 
40 96 
42 25 
43 56 
44 P') 
46.^ 
47 61 
4900 

5041 
5184 
53 29 
54 76 
56 25 
57 76 
59 29 
60 84 
62 41 
64 00 

Square root 

6.4031 
6.4807 
6.5574 
6.6332 
6.7082 
6.7823 
6.8557 
6.9282 
7.0000 
7.0711 

7.1414 
7.2111 
7.2801 
7.3485 
7.4162 
7A?*^3 
7.5498 
7.6158 
7.6811 
7.7460 

7.8102 
7.8740 
7.9373 
8.0000 
8.0623 
8.1240 
8.1854 
8.2462 
8.3066 
8.3666 

8.4261 
8.4853 
8.5440 
8.6023 
8.6603 
8.7178 
8.7750 
8.8318 
8.8882 
8.9443 

* By permission from H. Sorenson, Statistics for students oj psychology and educatioHj 
copj^right 1936, McGraw-Hill Book Company, Inc., New York. 

"PEPISSIOM TO REPRODUCE THIS 
C0PYR16HTED MATERIAL HAS BEEN GRANTED 
BY McGraw-Hill B<x>k 

Company.Inc. 
TO ERiC AHD 0R6ANIZATI0HS OPERATING 
UNDER A6REENEHTS WITH THE U.S. OFFICE OF 
EDUCATION. FURTHER REPRODUCTION OUTSIDE 
THE ERIC SYSTEH REOUIRES PERMISSION OF 
THE C0PYR16HT OWHER." 
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Number 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 

Square 

65 61 
67 24 
68 89 
70 56 
72 25 
73 96 
75 69 
77 44 
79 21 
8100 

82 81 
84 64 
86 49 
88 36 
90 25 
92 16 
94 09 
96 04 
98 01 

100 00 

102 01 
104 04 
106 09 
10816 
110 25 
112 36 
114 49 
116 64 
118 81 
12100 

123 21 
125 44 
127 69 
129 96 
132 25 
134 56 
136 89 
139 24 
14161 
14400 

Square root 

9.0000 
9.0S54 
9.1104 
9.1652 
9.2195 
9.2736 
9.3274 
9.3808 
9.4340 
9.4868 

9.5394 
9.5917 
9.6437 
9.6954 
9.7468 
9.7980 
9.8^89 
9.8 >5 
9.9499 

10.0000 

10.Ci99 
10.0995 
10.1489 
10.1980 
10.2470 
10.2956 
10.3441 
10.3923 
10.4403 
10.4881 

10.5357 
10.5830 
10.6301 
10.6771 
10.7238 
10.7703 
10.8167 
10.8628 
10.9087 1 
10.9545 

Number 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

141 
142 
143 
144 
145 
146 
147 
148 
149 
150 

151 
152 
153 
154 
155 
156 
157 
158 
159 

I 160 

Square 

146 41 
148 84 
15129 
153 76 
156 25 
158 76 
16129 
163 84 
166 41 
169 00 

17161 
174 24 
176 89 
179 56 
182 25 
184 96 
187 69 
190 44 
193 21 
196 00 

198 81 
2 0164 
204 49 
2 07 36 
2 10 25 
2 13 16 
2 16 09 
2 19 04 
2 22 01 
2 25 00 

2 28 01 
2 3104 
2 34 09 
2 3716 
2 40 25 
2 43 36 
2 46 49 
2 49 64 
2 52 81 
2 5600 

Square root 

11.0000 
11.0454 
11.0905 
11.1355 
11.1803 
11.2250 
11.2694 
11.3137 
11.3578 
11.4018 

11.4455 
11.4891 
11.5326 
11.5758 
11.6190 
11.6619 
11.7047 
11.7473 
11.7898 
11.8322 

11.8743 
11.9164 
11.9583 
12.0000 
12.0416 
12.0830 
12.1244 
12.1655 
12.2066 
12.2474 

12.2882 
12.3288 
12.3693 
12.4097 
12.4499 
12.4900 
12.5300 
12.5698 
12.6095 
12.6491 

* By permission from H. Sorenson, Statistics for students of psychology and education, 
copyright 1936, McGraw-Hill Book Company, Inc., New York. 

"PEgMISSiOH TO REPRODUCE THIS 
COPYRIGHTED MATERIA HAS BEEN GRANTED 

McGraw-Hill Bock BY 
Coanpany, I nc . 5-2 

TO ERIC AND ORGANIZATIONS OPERATING 
UNDER AGREEHENTS WITH THE U.S. OFFICE OF 
EDUCATION. FURTHER REPRODUCTION OUTSIDE 
THE ERIC SYSTEH REQUIRES PERMISSION OF 
THE COPYRIGHT OWNER." 
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Number 

161 
162 
163 
164 
16S 
166 
167 
168 
169 
170 

171 
172 
173 
174 
175 
176 
177 
178 
179 
180 

181 
182 
183 
184 
18'* 
186 
187 
188 
189 
190 

191 
192 
193 
194 
195 
196 
197 
198 
199 
200 

Sq^.re 

2 59 21 
262 44 
265 69 
2 68 96 
2 72 2S 
2 75 56 
2 78 89 
2 82 24 
2 85 61 
2 89(K) 

2 92 41 
2 95 84 
2 99 29 
3 02 76 
3 06 25 
3 09 76 
313 29 
316 84 
3 2041 
3 2400 

3 2761 
3 3124 
3 34 89 
3 38 56 
3 42 25 
3 45 96 
3 4969 
3 53 44 
3 57 21 
3 6100 

364 81 
368 64 
3 72 49 
3 76 36 
3 8025 
3 8416 
3 88 09 
392 04 
3 9601 
40000 

Sqimre root 

12.6886 
12.7279 
12.7671 
12.8062 
12.8452 
12.8841 
12.9228 
12.9615 
13,0000 
13.0384 

13.0767 
13.1149 
13.1529 
13.1909 
13.2288 
13.2665 
13.3041 
13.3417 
13.3791 
13,4164 

13.4536 
13.4907 
13.5277 
13.5647 
13.6015 
13.6382 
13.6748 
13.7113 
13.7477 
13.7840 

13.8203 
13.8564 
13.8924 
13.9284 
13.9642 
14.0000 
14.0357 
14.0712 
14.1067 
14.1421 

Number 

201 
202 
203 
204 
205 
206 
207 
208 
209 
21C 

211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

221 
222 
223 
224 
225 
226 
227 
228 
229 
230 

231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

Square 

40401 
4 C8 04 
412 09 
4 16 16 
4 202S 
4 24 36 
428 49 
4 52 64 
4 36 81 
44100 

445 21 
44944 
4 53 69 
4 57 96 
462 25 
4 66 56 
4 70 89 
4 75 24 
4 7961 
48400 

4 88 41 
492 84 
497 29 
S 01 76 
5 06 25 
5 10 76 
515 29 
519 84 
5 24 41 
5 2900 

5 33 61 
5 38 24 
5 42 V 
5 47 56 
5 52 25 
5 56 96 
5 6169 
S664t 
5 7121 
576W 

Sqiiarercot 

14,1774 
14.2127 
14.2473 
14,2829 
14.3178 
14.3527 
14.5875 
14.4222 
UA569, 
14.4914 

14.5258 
14.5602 
14.5945 
14.6287 
14.6629 
14.6969 
14.7309 
14.7648 
14.7986 
14.8324 

14.8661 
14.8997 
14.9332 
14.9666 
15.0000 
15.0333 
15.0665 
15.0997 
15.1327 
15.1658 

15.1987 
15.2315 
15.2643 
15.2971 
15.3297 
15.3623 
15.3948 
15.4272 
15.4596 
15.4919 

* By permission from H. Sorenson, Statistics for students of psychology and education, 
copyright 1936, McGraw-Hill Book Company, Inc., New York. 

"PERMISSION 70 REPRODUCE THIS 
COPYRIGHTED MATERIAL HAS BEEN GRANTED 
BY McGraw-Hill Book 

Ccairpaav. i n c . 
5-3 

TO ERIC AND ORGANIZATIONS OPERATING 
UNDER AGREEMENTS WITH THE U.S. OFFICE OF 
EDUCATION. FURTHER REPRODUCTION OUTSlDE 
THE ERIC SYSTEM REOUIRES PERMISSION OF 
THE COPYRIGHT OWNER." 
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^A 

f41 

m^ 

Tm/r 

"I i 

Hsizfibc? 

24i 
242 
243 
244 
245 
346 
24^ 
248 
249 
250 

251 
2S2 
•2B3 
2S4 
2SS 
256 
257 
258 
2S9 
260 

261 
262 
263 
264 
265 
266 
267 
268 
269 
270 

271 
272 
273 
274 
275 
276 
277 
278 
m 
280 

Square 

smsi 
5 85 64 
5 9049 
5 95 36 
600 25 
60S 16 
61009 
615 C4 
6 2001 
62S0G 

6 3001 
6 35 04 
64009 
64516 
6S02S 
6 55 36 
66049 
665 64 
6 70 81 
67600 

6 8121 
68644 
69169 
69696 
702 25 
707 56 
712 89 
718 24 
7 23 61 
72900 

73441 
739 84 
745 29 
750 76 
756 25 
76176 
767 29 
772 84 
7 78 41 
78400 

Square root 

15.5242 
15.5563 
15.5885 
15.6205 
15.6525 
15.6844 
15.7162 
15.7480 
15.7797 
15.8114 

15.8430 
15.8745 
15.9060 
15.9374 
15,9687 
16.0000 
16.0312 
16.0624 
16,0935 
16.1245 

16.1555 
16.1864 
16.2173 
16.2481 
16.2788 
16.3095 
16.3401 
16.3707 
16.4012 
16.4317 

16.4^21 
16.4924 
16.5227 
16.5529 
io,5831 
16.6132 
16.6433 
16.6733 
16.7033 
16.7332 

1 Number 
[ 

281 
1 282 
1 283 
! 284 
1 '"o:r 

\ 286 
1 ^Oi 

288 
I 289 
1 290 

291 
1 292 
! 293 
i 294 

295 
1 296 

29? 
298 

! 299 
1 3CX) 
1 

301 
302 

1 303 
i 301 

305 
.106 

! 307 
i 30^ 

309 
i 310 

311 
312 

1 313 
314 

1 315 
315 
317 

1 318 
319 

i 320 

Sq-dgxe 

7 8961 
79S24 
S 00 89 
S(^56 
812 25 
817 96 
S23 69 
8 29 44-
S3.. 
S41i^ 

846 81 
8 52 64 
8 58 49 
B6i36 
8 70 25 
8 7616 
S82 09 
S 88 04 
894 01 
9mm 

90601 
912 04 
91S(B 
92416 
9 30 25 
936 36 
942 49 
94B6i 
954 81 
96100 

96721 
973 44 
97969 
985% 
992 25 
998 56 

1004 89 
1011 24 
1017 61 
10 2400 

Sqimre rcpot 

16/7631 
16.7929 
16.8226 
16.SS23 
16,8819 
16.911 S 
16.941î  
16.9706 
i7Amo 
17.0294 

17.0587 
17.0880 
17 1172 
17.1464 
17.1756 
17.2047 
17.2337 
17,2627 
17.2916 
17.3205 

17.3494 
17.3781 
17.4069 
17.4356 
17.4642 
17.4929 
17.5214 
17.5499 
17.5784 
17.6068 

17.6352 
17.^35 
17.6918 
17.7200 
17.7482 
17.7764 
17.8^5 
17.8326 
r/.86(^ 
17.8885 

* By permission from H. Sorenson^ Statistics for sttdenis of psychology and edjicaUm^t 
copyright 1936, McGraw-Hiil Book Company, Inc., New York. 
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m^ 

Niimber 

321 
322 
323 
324 
325 
326 
327 
328 
329 
330 

331 
332 
333 
334 
335 
336 
337 
338 
339 
340 

341 
342 
343 
344 
345 
346 
347 
348 
349 
350 

3S1 
352 
353 
354 
355 
356 
3S7 
358 
359 
360 

By permissii 

Square 

10 3041 
10 36 84 
1043 29 
1049 76 
1056 25 
1062 76 
1069:^9 
10 /.> 84 
iO 82 4i 
10 89 00 

1095 61 
1102 24 
1108 89 
1115 56 
11 22 25 
1128 96 
1135 69 
1142 44 
1149 21 
115600 

1162 81 
116964 
1176 49 
11 83 36 
119025 
1197 16 
120409 
121104 
1218 01 
12 25 00 

12 3201 
12 39 04 
124609 
12 53 16 
12 60 25 
12 67 36 
12 7449 
12 8164 
f } oo o t 
LA uu C-
12 9 b *jC 

m. from P' 3c 

Square root 

17.9165 
17,9444 
17.9722 
18,0000 
18.0278 
18.0555 
18.0831 
18.1108 
18.1384 
18.1659 

18.1934 
18.2209 
18.2483 
18.2757 ! 
18.3030 1 
18.3303 
18.3576 
18.3848 
18.4120 
18.4391 

18.4662 1 
18.4932 i 
18.5203 1 
18.5472 
18.5742 
18.6011 1 
18.6279 
18.6548 
18.6815 1 
18.7083 1 

18.7350 1 
18.7617 
18.7883 
18.8149 
18.8414 
18.8680 
18.8944 1 
IS.920? 1 

; 18,9473 
18,9737 

)renson, SioMs 

Number 

361 
362 
Z6'i 
364 

1 365 
366 
367 
368 
369 
370 

371 
372 
373 

! 374 
375 
376 
377 
378 
379 

1 380 

381 
! 382 

383 
t 384 
1 385 

386 
387 

1 388 
! 389 

390 

391 
392 

i 393 
394 
395 
396 

1 ^ft»? 

1 398 
•l^ 

400 

tk,> far studei 

Square 

13 03 21 
13 1044 
13 17 69 
13 24 96 
13 32 25 
13 39 56 
13 46 89 
13 54 24 
13 61 61 
13 69 00 

13 7641 
13 83 84 
13 91 29 

\ 13 98 76 
1406 25 
14 13 76 
14 2129 
14 28 84 
use 41 
144400 

14 51 61 
14 59 24 
1466 89 
14 74 56 
14 82 25 
14 89 96 
1497 69 
15 05 44 
15 13 21 
15 21(K) 

15 28 81 
15 3664 
15 4449 
15 52 36 
15 6025 
15 6816 
15 7609 
15 8404 
IS 92 01 
:c6 €0 00 

^s of psyJi-o^ 

Sqaare root 

19.00CO 
19.0263 
19.0526 
19.0788 
19.1050 
19.1311 
19.1572 
19.1833 
19.2(M 
19.2354 

19.2614 
19.2873 
19.3132 
19.3391 
S9.3'6'i9 
19.3907 
19.4165 
19.4422 
19.4679 
l9A93e 

19,Sin 
19.5448 
19.5704 
19.5959 
19.6214 
19.6469 
19.6723 
19.6977 
19.7231 
19.74S4 

19.7737 
19.79^ 
19.8242 
19.3494 
19.8746 
19.8997 
19.9249 
19.9499 
19,9750 
20.0000 

gy and edtim-iUm 
cop>^gM 1936j McGra^-Hiii Book Compacy, Inc., New York. 
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Number 

401 
402 
403 
404 
405 
406 
407 
408 
409 
410 

411 
412 
413 
414 
415 
416 
417 
418 
419 
420 

421 
422 
423 
424 
425 
426 
427 
428 
429 
430 

431 
432 
433 
434 
435 
436 
437 
438 
4S9 
440 

Square 

16 08 01 
1616 04 
16 24 09 
16 32 16 
1640 25 
1648 36 
16 5649 
16 64 64 
16 72 81 
16 8100 

16 89 21 
1697 44 
1705 69 
17 13 96 
17 22 25 
17 30 56 
17 38 89 
17 47 24 
17 55 61 
17 64 00 

17 72 41 
17 80 84 
17 89 29 
17 97 76 
1806 25 
18 14 76 
18 23 29 
18 3184 
1840 41 
18 49 00 

18 57 61 
1866 24 
18 74 89 
18 83 56 
1892 25 
190096 
1909 69 
191844 
19 27 21 
19 36 00 

Square root 

20.0250 
20.0499 
20.0749 
20.0998 
20.1246 
20.1494 
20.1742 
20.1990 
20.2237 
20.2485 

20.2731 
20.2978 
20.3224 
20.3470 
20.3715 
20.3961 
20.42C 
20.4450 
20.4695 
20.4939 

20.5183 
20.5426 
20.5670 
20.5913 
20.6155 
20.6398 
20.6640 
20.6882 
20.7123 
20.7364 

20.7605 
20.7846 
20.8087 
20-8327 
20,8567 
20.8806 
20.9045 
20.9284 
20.9523 
20.9762 

Number 

441 
442 
443 
444 
445 
446 
447 
448 
449 
450 

451 
452 
453 
454 
455 
456 
457 
458 
459 
460 

461 
462 
463 
464 
465 
466 
467 
468 
469 
470 

471 
472 
473 
474 
475 
476 
477 
478 
479 
480 

Square 

19 44 81 
19 53 64 
1962 49 
19 71 36 
19 80 25 
19 8916 
1998 09 
2007 04 
2016 01 
2025 00 

20 34 01 
2043 04 
20 52 09 
206116 
20 70 25 
20 79 36 
20 88 49 
2097 64 
2106 81 
2116 00 

21 25 21 
213444 
2143 69 
21 52 96 
21 62 25 
21 71 56 
21 80 89 
2190 24 
2199 61 
22 09 00 

2218 41 
22 27 84 
22 37 29 
2246 76 
22 56 25 
22 65 76 
22 75 29 
22 84 84 
229441 
23 0400 

Square root 

21.0000 
21.0238 
21.0476 
21.0713 
21.0950 
21.1187 
21.1424 
21.1660 
21.1896 
21.2132 

21.2368 
21.2603 
21.2838 
21.3073 
21.3307 
21.3542 
21.3776 
21.4009 
21.4243 
21.4476 

21.4709 
21.4942 
21.5174 
21.5407 
21.5639 
21.5870 
21.6102 
21.6333 
21.6564 
21.6795 

21.7025 
21.7256 
21.7486 
21.7715 
21.7945 
21.8174 
21.8403 
21.8632 
21.8861 
21.9089 

^ By permission from H. Sorenson, Statisti-cs for studerds of psycJwlogy and education^ 
c<^yriglit 1936, McGraw-Hill Book Company, Inc., New York. 
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Number 

481 
482 
483 
484 
485 
486 
487 
488 
489 
490 

49i 
492 
493 
494 
495 
496 
497 
498 
499 
500 

SOI 
502 
503 
504 
505 
506 
507 
508 
509 
SXO 

Square 

23 13 61 
23 23 24 
23 32 89 
23 42 56 
23 52 25 
23 61 96 
23 71 69 
23 8144 
23 91 21 
240100 

24 10 81 
24 20 64 
24 30 49 
2440 36 
24 50 25 
24 6016 
24 7009 
24 80 04 
24 90 01 
25 00 00 

>5 10 01 
25 2004 
25 30 09 
25 4016 
25 50 25 
25 6C ?o 
25 70 4-9 
25 80 64 
25 90 8i 
26 Oi CO 

1 

Square root 

21.9317 
21.9545 
21.9773 
22.0000 
22.0227 
22.0454 
22.0681 
22.0907 
22.1133 
22.1359 

22.1585 
22.1811 
22.2036 
22.2261 
22.2486 
22.2711 
22.2935 
22.3159 
22.3383 
/2J607 

22.3830 
22.4054 
22.4277 
22.4499 
22,4722 
22 4944 
22.. 5167 
U.^32,9 ^ 
22 Jew 
22 ^Si' 

Number 

521 
522 
523 
524 

j 525 
526 
527 
528 
529 
530 

531 
532 
533 
534 
535 
536 
537 
538 
539 
540 

541 
542 
S43 
544 
545 
546 
S47 

i 548 
:49 

? 5S0 

Square 

271441 
27 24 84 
27 35 29 
2745 76 
27 56 25 
2766 76 
27 77 29 
27 87 84 
279841 
2809 00 

281961 
28 30 24 
2840 89 
28 5156 
28 62 25 
28 72 96 
28 83 69 
2894 44 
2905 21 
291600 

2926 81 
29 3764 
294849 
19 59 36 
^9 70 25 
29 8116 
29 92 09 
3003 04 
3014 01 
30 25 00 

Square root 

22.8254 
22.8473 
22.8692 
22.8910 
22.9129 
22.9347 
22.9565 
22.9783 
23.0000 
23.0217 

23.0434 
23.0651 
23.0868 
23.1084 
23.1301 
23.1517 
23.1733 
23.1948 
23.2164 
23.2379 

23.2594 
23.2809 
23.3024 
23.3238 
23.3452 
23.3666 
23.38^^0 
23.4094 
23.4307 
23.4521 

511 
512 
513 
514 
515 
516 
517 
Sli 
519 
120 

26 i l 21 
26 21 44 
26 31 6S 
264196 
26 5' 25 
26 62 56 
•̂ : n 89 
26 83 24 
26 >3 61 
27 0^00 

,6.: 

\6 
oV36 
7 iS6 

21 
l2 
22.7376 
22.7596 
22.7816 
22.8035 

551 

55 -
SSS 
556 
5^ 

560 

30 36 or. 
30 47 04 
30 58 09 
30 69 16 
30 80 2^ 
3r;, . 36 
-5102 4? 
^; i3 6t: 
ix ' 81 
5k OoKhj 

9.3 
23 
23 

r^^ 
• 

2-i 
y^' 

^-j 

''f'i 

23 

i734 
4947 
5160 
J J 1L 

KCOA 

.5797 
5(108 

54-3/-
'̂ <43 

* By permisoion from H. Sorenson, Statisiics for students of ^JsycMog} ard <uiuc(iimi^ 
copyriglit 1936, McGraw-Hiil Book Company^ Inc., New Yo-i. 
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I I 

i f 

! ! 

Number 

561 
562 
563 
564 
565 
566 
567 
568 
569 
570 

571 
572 
573 
574 
575 
576 
577 
578 
579 
580 

581 
S82 
583 
S84 
585 
586 
587 
588 
589 
590 

591 
592 
593 
594 
595 
596 
597 
598 
599 
600 

Square 

3147 21 
315844 
3169 69 
3180 96 
3192 25 
3203 56 
32 14 89 
32 26 24 
32 37 61 
32 49 00 

32 6041 
32 71 84 
32 83 29 
32 94 76 
33 06 25 
33 17 76 
33 29 29 
33 40 84 
33 52 41 
33 6400 

33 75 61 
33 87 24 
33 98 89 
3410 56 
34 22 25 
34 33 96 
3445 69 
34 57 44 
34 69 21 
34 8100 

3492 81 
3504 64 
3516 49 
35 28 36 
35 40 25 
35 52 16 
356409 
35 7604 
35 88 01 
360000 

Square root 

23.6854 
23.7065 
23.7276 
23.7487 
23.7697 
23.7908 
23.8118 
23.8328 
23.8537 
23.8747 

23.8956 
23.9165 
23.9374 
23.9583 
23.9792 
24.0000 
24.0208 
24.0416 
24.0624 
24.0832 

24.1039 
24.1247 
24.1454 
24.1661 
24.1868 
24.2074 
24.2281 
24.2487 
24.2693 
24.2899 

24.3105 
24.3311 
24.3516 
24.3721 
24.3926 
24.4131 
24.4336 
24.4540 
24.4745 
24.4949 

Number 

601 
602 
603 
604 
60S 
606 
607 
608 
609 
610 

611 
612 
613 
614 
615 
616 
617 
618 
619 
620 

621 
622 
623 
624 
625 
626 
627 
628 
629 
630 

631 
632 
633 
634 
635 
636 
637 
638 
639 
640 

Square 

3612 01 
36 24 04 
30 36 09 
36 4816 
36 60 25 
36 72 36 
36 84 49 
3696 64 
37 08 81 
37 2100 

37 33 21 
37 4/44 
37 57 69 
37 69 96 
37 82 25 
37 94 56 
38 06 89 
38 19 24 
38 31 61 
3844 00 

38 5641 
38 68 84 
38 81 29 
38 93 76 
39 06 25 
39 18 76 
39 31 29 
39 43 84 
39 56 41 
39 69 00 

39 81 61 
39 94 24 
40 06 89 
4019 56 
40 32 25 
40 44 96 
40 57 69 
40 70 44 
40 83 21 
40 96 GO 

Square root 

24.5153 
24.5357 
24.5561 
24.5764 
24.5967 
24.6171 
24.6374 
24.6577 
24.6779 
24.6982 

24.7184 
24.7385 
24.7588 
24.7790 
24.7992 
24.8193 
24.8395 
24.8596 
24.8797 
24.8998 

24.9199 
24.9399 
24.9600 
24.9800 
25.0000 
25.0200 
25.0400 
25.0599 
25.0799 
25.0998 

25.1197 
25.1396 
25.1595 
25.1794 
25.1992 
25.2190 
25.2389 
25.2587 
25,2784 
25.2982 

^ By periTiission from K. Sorenson, Statistics for students of psychology ap-d education, 
copyright 1936; McGraw-Hji' Book Company, Inc., New York. 
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«*-

l\ 

Humber 

641 
642 
643 
644 
64S 
646 
647 
548 
649 
5SG 

651 
652 
6SS 
6S4 
6SS 
656 
657 
658 
659 
660 

661 
662 
663 
664 
665 
666 
667 
668 
669 
670 

571 
672 
673 
674: 
67. 
676 
677 
678 
679 
680 

Souare 

41 08 81 
41 21 64 
41 34 4S 
41 47 ?S 
A 60 2S 
:rl 73 16 
t>i 86 09 
^i 99 04 

^ -^12 01 
e-:- :5 00 

4l I'c 01 
•̂2 5: % 

42 &f- 09 
.2 7...5 

42 90 ^ : 
-3 03 36 
43 15 4i 
43 29 64 
43 4̂ - 8i 
43 56 OO 

43 69 21 
43 82 44 
43 95 69 
4408 96 
44 22 25 
44 35 56 
4448 89 
44 62 24 
44 75 61 
44 89 00 

45 02 41 
45 15 84 
45 29 29 
45 42 76 
4S J6 25 
45 69 76 
45 83 29 
45 96 84 
46 10 41 
46 24 00 

Square root 

25.3180 
25.3377 
25.3574 
25.3772 
2-S.3969 
25.4165 
25.4362 
25.^558 
25,4755 
j5,4951 

2b Si47 
2£ ^343 1 
25 5539 
25 734 
25 ^930 
2$,o„2S 

iS /OJ) ^' 

iS,67:x 
2S 690': 

25.7099 
25,7294 
2S//483 
25.7682 
25.7876 
25.8070 
25.8263 j 
25.8457 
25 8650 
25.88^4 

25.9037 
J.: 9230 
; ^ 9 w 2 

25.96:5 
25 ^808 
/ / <>/:'"' 

/6 "iy2 ' 
iC oj?y' 

26.0S7'i 
26-0768 ! 

i 

Number 

681 
682 
683 
684 
685 
686 
687 
688 
689 
690 

691 
692 
693 
694 
S9S 

1 596 
597 
698 

! 599 
; ^cc 

J -701 
70'̂  

j /03 
704 

1 705 
706 

j 707 
708 
709 
710 

711 
712 
713 
714 

' 715 

716 
7'i 7 

m 
719 

\ 

Square 

46 37 61 
-.^ SI 24 
46 64 89 
46 78 56 
4:6 92 25 
47 05 96 
47 19 69 
47 33 44 
-̂7 ̂ 7 21 

47 61 00 

47 74 81 
47 88 64 
48 02 49 
48 16 36 
48 30 25 
48 4416 
48 58 09 
48 72 04 
48 86 01 
4900 00 

491401 
^9 28 04 
4942 09 
49 56 16 
49 70 25 
49 84 36 
49 98 49 
5012 64 
60 26 81 
5 0 4 . 0 0 

50 55 21 
506944 
50 83 69 
50 97 96 
Si .;2 25 
51 26 56 
5140 89 
n 55 24 
r •?'. 51 

51 Py: 7) 
I 

Square root 

26.0960 
26.1151 
26.1343 
26.1534 
26.1725 
26.1916 
26.2107 
26.2298 
26.2488 
26.2679 

26.2869 
26.3059 
26.3249 
26.3439 
26.3629 
26.3818 
26.4008 
26.4197 
26.4386 
26.4575 

26.4764 
26.4953 
26.5141 
26.5330 
26.5518 
26.5707 
26.5895 
26.6083 
26.6271 
26.6458 

26.6646 
26.6833 
26.7021 
26.7208 
26.7395 
26.7582 
26.7769 
26.7955 
26.8142 
26.8328 

'-̂  By permission from K. SorensoD. Sto^-ist.' ̂  foi -itiderui of psychology and educaiionf 

copyright 1936; McGrs^ -Hill Book CompaD^^^ Inc. , F- îv; York. 
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it\ ( 

1.1 

Number 

721 
722 
723 
724 
725 
726 
727 
728 
729 
730 

731 
732 
733 
734 
735 
736 
737 
738 
739 
740 

741 
742 
743 
744 
745 
746 
747 
748 
749 
750 

751 
752 
753 
754 
755 
756 
757 
758 
759 
7&i 

Square 

5198 41 
52 12 84 
52 27 29 
52 4176 
52 56 25 
52 70 76 
52 85 29 
5299 84 
53 1441 
53 2900 

53 43 61 
53 58 24 
53 72 89 
53 87 56 
5402 25 
541696 
54 3169 
544644 
54 6127 
54 7600 

5490 81 
55 05 64 
55 2049 
55 35 36 
55 50 25 
55 65 16 
55 8009 
55 95 04 
561001 
56 25 00 

5640Ci 
56 55 04 
56 7009 
56 8516 
5700 25 
5715 36 
57 3049 
5745 64 
57^81 
57 760*1 

Square root 

26.8514 
26.8701 
26.8887 
26.9072 
26.9258 
26.9444 
26.9629 
26.9815 
27.0000 
27.0185 

27.0370 
27.0555 
27.0740 
27.0924 
27.1109 
27.1293 
27.1477 
27.1662 
27.1846 
27.2029 

27.2213 
27.2397 
27.2580 
27.2764 
27.2947 
27.3130 
27.3313 
27.3496 
27.3679 
27.3861 

27.4044 
27.4226 
27.4408 
27.4591 
27.4773 
27.4955 
27J1?6 
27.5318 
2"^ ssm \ 
2^J68I 

Number 

761 
762 
763' 
764 
765 
766 
767 
768 
769 
770 

771 
772 
773 
774 
775 
776 
777 
778 
779 
780 

781 
782 
783 
784 
785 
786 
787 
788 
789 
790 

791 
792 
793 
794 
795 
796 
7^7 
798 
799 
SOD 

Square 

57 9121 
58 06 44 
58 2! 69 
58 36 96 
58 52 25 
58 67 56 
58 82 89 
58 98 24 
59 13 61 
59 2900 

594441 
59 59 84 
59 75 29 
5990 76 
6006 25 
60 2176 
60 37 29 
60 52 84 
60 68 41 
60 84 00 

6099 61 
6115 24 
61 30 89 
6146 56 
61 62 25 
61 77 96 
6193 69 
62 09 44 
62 25 21 
62 4100 

62 56 81 
62 72 64 
62 88 49 
63 04 36 
63 20 25 
63 36 16 
63 52 09 
63 68 04 
63 8401 
64^0000 

Square root 

27.5862 
27.6043 
27.6225 
27.6405 
27.6586 
27.6767 
27.6948 
27.7128 
27.7308 
27.7489 

27.7669 
27.7849 
27.8029 
27.8209 
27.8388 
27.8568 
27.8747 
27.8927 
27.9106 
27.9285 

27.9464 
27.9643 
27.9821 
28.0000 
28.0179 
28.0357 
28.0535 
28.0713 
28.0891 
28.1069 

28.1247 
28.1425 
28.1603 
28.1780 
28.1957 
28.2135 
28.2312 
28.2489 
28.2666 
28.2843 

* By permissiou from H. Soteasoa, Statistics *09 stwienH JJ Psychology and education, 
copyright 1936, McGraw-Hiii Book Compaay, 'tr,...,. Hew York 
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Information Sheet 
on 

E F F E C T OF GEOMETRY ON SHADOW IMAGE 

Information 
Sheet # 6 

n 

( i 

- , ^ ' - ' i ^ > /'•f-v'-'/"''.'//"•»,'/ ' / ' ' 

"< . Gamma Radiation "yn-J-y/^X;-* 

;- Source * " l C l _ 2 ^ ' 

REDUCING THE OBJECT-TO-FILM DISTANCE 

TAieET 

Gamma Radiation 

Source 

INCREASING THE SOURCE-TO-FILM DISTANCE 

•fl 
•»9 

DISTCmTKm RESULTING FROM DIFFERENT FILM ANGLES 

6-1 
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I n f o r m a t i o n Shee t 
on 

NClvlOGRAM F O R DETERMINING 
GEOMETRIC UNSHARPNESS 

I n f o r m a t i o n 
Sheet # 7 

I I . I I 

Distance 
Inches 

T" 
3 

(t _ II 

Focal 

Spot 

Miltemeters 

Pivot 

I 
Line 

Source Side 

Specimen to 

Film Distance 

Inches 

I I . . I I 
Ug 

Geometrical 
Unsharpness 

Millenr»eters 

100 

30 

2 0 - ^ 2 

0.3 

0.06 
0.05 

0.04 

0.03 

0.02 

10 - ^ 1.0 
8^T^0.8 

50 

^ 4 0 

0.6 -m- 0.06 
0.5 - # ; - 0.05 

0.4 ^ 0.04 

0.03 

^ 3 0 

20 

10 

0.03 

0.02 

0,02 

0.010 
0.008 

0.005 
0.005 

0.004 

0.003 

0.002 

0.001 

Courtesy of The Ronald Press Company (see Reference (4)) 
^ Nomogram for Determining Geometric Unsharpness. 

No te : 2 to 4 to find 3 (P iv t ) ; t hen 1 t h rough 3(Pivot) to find 5. 
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Information Sheet 
on 

SHIELDING EQUATIONS AND LOGA. .ITHMS 

Information 
Sheet # 8 

Logar i thmic method of determining half value and tenth value l aye r s 

I 

N = LOG Where : 
N= Number of TVL's 
I = Intensity of the i rc ident 

radiat ion at a point 
I~= Intensity of the emergent 

radiat ion at the same point 

M=3. 3 LOG Where: 
M= Number of half value l aye r s 

THREE-PLACE COMMON LOGARITHMS 

Number 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

.0 

0.000 

0.301 

0.477 

0.602 

0.699 

0.778 

0.845 

0.903 

0.954 

.1 

041 

322 

491 

613 

708 

785 

851 

909 

959 

.2 

079-

342 

505 

623 

716 

792 

857 

914 

964 

.3 

114 

362 

519 

634 

724 

799 

863 

919 

969 

.4 

146 

380 

532 

644 

732 

806 

869 

924 

973 

.5 

176 

398 

544 

653 

740 

813 

875 

929 

978 

.6 

204 

415 

556 

663 

748 

820 

881 

935 

982 

.7 

230 

43: 

568 

672 

756 

826 

887 

940 

987 

.3 

255 

447 

580 

681 

763 

833 

892 

945 

991 

.9 

279 

462 

591 

690 

771 

839 

898 

9̂ 0 

996 

8-1 



Information Sheet 
on 

GAMMA RADIATION E F F E C T 
ON MATTER 

tow 
ENERGY 
PHOTON 

^"'''^-^"^-t^x , 

e 

PHOTOELECTRIC EFFECT 

Information 
Sheet # 9 

ELECTRON I 
i l 

w 

11 

MEDIUM 
ENERGY 
PHOTON 

PHOTON 

i ! 

COMPTON EFFECT 

HIGH 
ENERGY 
PHOTON 

PAIR PRODUCTION 

/POSITRON 

, % IS ANNIHILATED 

4 
ELECTRON 

9-1 
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Information Sheet 
on 

PHYSICAL RADIATION EFFECTS 

Information 
Sheet # 10 

EXTERNAL RADIATION HAZARD 

Some radiation qoez through 
the body like X-rays, gamma 
rays and neutrons, (Beta 

particles to limited extent.) 

INTERNAL RADIATION HAZARD 
We can receive radiation by 
swallowing or breathing radioactive 
materials. Includes alpha particles, 

rbeta particles and gamma ray 
emitter. 

p I 
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Information Sheet 
on 

RADIATION PROTECTION FACTORS 

Information 
Sheet # 11 

1. 

— (lAO/ATION SOURce. 

L E S S T I M E S P E N T 
NEAR S O U R C E - L E £ S 
RADIATION RECEIVED 1 

1. Radiation dose directly 
proportional to time 

<—RAOIATJOM S O U R C E 

G R E A T E R DISTANCE 
FROM s o u r c e s - L £ S S 
RADiATIOH RECEIVED 

2. Intensity of radiation is 
proportional to the inverse 
square law of the distance from 
the source 

SWIELDINO 

^ RADIATION SouaC€ 

BEHIND 9MJEL.DING 
PROM SOURCE — L E ^ S S 
RADIATION RECEIVED 

3. Density and thickness of the 
shielding material and the 
intensity and energy of the 
source are factors in radiation 
exposure 
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RELATIVE EFFECIENCY OF SHIELDING MATERIALS 
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Relative thickness of m a t e r i a l s requi red to absorb the same amount of 
gamma radiat ion having energy approximately 1 mev 

iMVM^^VM»^%^^^^^ 

O 

< 
Q 

< 
O 
Hi 

O 
> 

W 

<; 

l - l 

^ M V M M ^ ^ ^ ^ ^ ^ ^ ^ :V^ Concre te-6" :. 

8 10 12 14 16 18 20 22 24 
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Information Sheet 
on 

GAMMA RAY DECAY TABLES 

Information 
Sheet # 15 

SOURCE STRENGTH CALIBRATION 

To find source s t rength at any number of months after known 
source s t rength at cal ibrat ion, multiply by the following percen tages . 

Months 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

1 

0 

<w _ 

89.6 
80.3 
72.0 
64.5 
57.8 
51.8 
46 .4 
41.6 
37.3 
33.4 
30.0 
26.8 
24 .1 
21.6 

1 

98.9 
88 .6 
79 .4 
71.2 
63.8 
57.2 
51.2 
45.9 
41.2 
36.9 
33. 1 
29 .6 
26 .6 
23 .8 
2 1 . 3 

2 

97.8 
87.7 
78 .6 
70 .4 
63. 1 
56.5 
50.7 
45 .4 
40.7 
36.5 
32.7 
29.3 
26.3 
23.5 
2 1 . 1 

3 

96.8 
86.7 
77.7 
69.7 
62.4 
55.9 
50. 1 
44.9 
40.2 
36. 1 
32. 3 
29.0 
26.0 
23 .3 
20.9 

4 5 

95.7 
85.8 
76.9 
68.0 
61.7 
55.3 
49.6 
44.4 
39.8 
35.7 
32.0 
28.7 
25.7 
23.0 
20.6 

94.7 
84.8 
76.0 
68. 1 
61.1 
54.7 
49. 1 
44.0 
39.4 
35.3 
31.6 
28.4 
25 .4 
22.8 

6 

93.6 
83.9 
75.2 
67.4 
60.4 
54. 1 
48.5 
43.5 
39.0 
34.9 
31.3 
28.0 
25. 1 
22.5 

7 

92.6 
83.0 
74.4 
66.7 
59.7 
53.5 
48.0 
43.0 
38.5 
34.5 
31.0 
27.7 
24.9 
22. 3 

8 

91.6 
82. 1 
73.6 
65.9 
59. 1 
53.0 
47.5 
42.5 
38. 1 
34.2 
30.6 
27 .4 
24.6 
22.0 

9 

90 .6 
81.2 
72 .8 
65.2 
58 .4 
52 .4 
46.9 
42 .1 
37.7 
33.8 
30. 3 
27. 1 
24. 3 
> i . 8 

60 
COBALT HALF- LIFE 5. 27 YEARS 

The exposure t ime i s mult ipl ied by a coefficient to compensate 
for the age of Cobalt dated from i ts r emova l from the r eac to r . 
Consider the date of the source and inc rease the t ime accordingly. 

Age in 
Months 

6 
12 
18 

. 24 
30 
36 
42 
48 
54 
60 

Coefficient 

1.07 
1.13 
1. 18 
1.23 
1.28 
1. 32 
1.37 
1.41 
1.45 
1.48 

.ge in 
Months 

66 
72 
78 
84 
90 
96 

102 
108 
114 
120 

Coefficient 

1.51 
1.54 
1.57 
1.60 
1.62 
1.65 
1.68 
1.69 
1.71 
1.73 

15-1 



„ ^ i ^ , - . , 

192 
IRIDIUM HALF-LIFE 74. 27 DAYS 

To find source s trength at any number of months after known source 
s trength at ca l ibra t ion multiply, by the above percen tages . Fo r example : 
1. Given: 100, 000 mi l l i cu r i e s . Required: activity after 20 months . 
Solution. 100, 000 mi l l i cu r i e s is 100 c u r i e s . . 32% is . 0032. Whence 
100 X . 0032 equals . 32 c u r i e s , . 32 cur ies x 100 equals 320 mi l l i cu r i e s . 
2. Given: 100 c u r i e s . Required: source s trength after 29 months . Read 
di rect ly from table . Answer: . 02 c u r i e s . 

Months 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Pe rcen t 

100. 0 
74 .5 
59.4 
41. 5 
31. 5 
23 .3 
16. 5 
13.2 
8.8 
7 .5 

Months 

10 
11 
12 
13 
1< 
15 
16 
17 
18 
19 

P e r c e n t 

5.9 
4 . 2 
3.2 
2. 3 
1.7 
1. 3 
.88 
. 7 5 
.59 
. 42 

Months 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

P e r c e n t 

. 32 

. 2 3 

.17 

.13 

.09 

.07 

.06 

. 0 4 

. 0 3 

. 02 

COMPARISON OF RADIATION FIELDS 
Radiation field of one cur ie at different d is tances in mi l l i roentgens 

per hour. 

Source 

192 
Ir idium 

137 
Cesium 

60 
Cobalt 

1 ft. 

5900 

4200 

14500 

2 ft. 

1500 

1100 

3600 

4 ft. 

400 

260 

900 

8 ft. 

90 

70 

230 

16 ft. 

23 

16 

60 

32 ft. 

6 

4 

14 
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In fo rma t ion Shee t 
on 

DECAY CHARTS 

In fo rma t ion 
Shee t # 16 

T' 137 170 
(COSIUM AND THULIUM ) 

\^^^^^l 

':%^ 

CESIUM DECAY 

MONTHS 

170 
THULIUM DECAY 
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I n f o r m a t i o n Shee t 
on 

DECAY CHARTS AND H A L F - L I F E 

192 60^ 
(IRIDIUM AND C O B A L T ) 

In fo rma t ion 
Shee t # 17 

t 
^ 9 i 

• ^ 

1 
11 
21 

2 
12 
22 

3 
13 
23 

4 
U 
24 

5 
15 
25 

6 
16 
26 

7 
17 
27 

8 
18 
28 

9 
19 
29 

10 
20 
30 

YEARS 

60 
COBALT DECAY 

4 5 6 7 8 

MONTHS 

192 
IRIDIUM DECAY 
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on 

WELD TERMINOLOGY 

Information 
Sheet #19 

•it 

€mi 

5 ̂  

fACE 

ROOT 

THROAT 

HEAT AFFECTED 
ZONE — 

BASE HETAL 

OVERLAP 

LAYERS 

REINFORCEMENT 

REINFORCEMENT 

UNDERCUTTING 

SLAG INCLUSION 

LACK OF FUSION 

INCOMPLETE PENETRATION 
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Information Sheet 
on 

FIELD TRIP INSTRUCTION SHEET 

Information 
Sheet # 21 

* 

Students will sign the r eg i s t e r provided, take a pai r of safety g l a s ses 
(unless your own g la s ses have safety lens) , be ass igned to a company 
guide, follow the guide 's ins t ruct ions and the company ru les throughout 
the tour . 

Safety considerat ion such as the following should be r e m e m b e r e d : 
L Do not p ickup any meta l chips; they may be hot, 

2, Do not touch pa r t s m p roces s or jus t removed(they a r e hot). 

mm 

3. Do not look at a r c welding. 

4. Follow close to the guide at all t imes and do not gooff the tour path; 
some a r e a s a r e dangerous , 

5. Be aware of moving vehicles , over^iead c r a n e s , conveyors , and 
m a t e r i a l handling equipmentc 

6. Do not talk to operat 3 or d i s t r ac t them from their jobs. 

7. Lis ten to what your guide has to say and if you see a p roces s that 
you do not unders tand, ask quest ions and take notes . 

8. Wear your safety g l a s se s at all t imes while m the plant. 

9. Take note bock and pencil . 

10. Do not talk while guide is talking to group. 

i^ml 
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MIL-STD-23A 
S5 Auguf} 1952 

K I 

MUNITIONS BOARD STANDARDS AGENCY 

DEPARTMENT OF DEFENSE 

Washingfon, D. C. 

25 August 1952 
Nondestructive Testing Symbols 
MII^STD-23A 

1. This standard has beê i approved by the Departments of the Army, the Navy, and the Air 
Force, and establishes the symbols for use on drawings to specify nondestructive tests for deter­
mining the soundness of materials. 

2. The Munitions Bosrd Standards Agency on 25 August 1952 approved the revision of this 
standard for prmting. 

3. In accordance with established procedure the Munitions Board Standards Agency has 
designated the Ordnance Corps, Bureau of Ships, and the Department of the Air Force, respectively, 
as Army-Navy-Air Force custodians of this standard. 

4. This revised standard is mandatory for use effective 25 August 1952. Where repeated de­
viation from the approved Military Standard u granted by a department, a report shall be made 
to the Munitions Board Standards Agency by that department with the reasons for deviation. 

5. Recommended corrections, additions, or deletions should be addressed to the Director, 
Munitions Board Standards Agency, Washington 25, D. C. 

CONTENTS 
1 Basic Symbols 
1.1 Basic Testing Symbols 
1.2 Elements of the Testing Symbol 
2 General Provisions 
2.1 Significance of Arrow 
2.2 Location of the Testing Symbol 
2.3 Direction of Radiation 
2.4 Combination of Nondestructive Testing Symbols and Welding Symbols 
2.5 Use of References 
3 Methods of Specifying Extent of Nondestructive Tests 
3.1 Specifying Length of Section to be Tested 
3.2 Specî îng Number of Tests 
3.3 Specifying Tests Made All Aroimd a Part 
3.4 Specii5ang Tests of Areas 

FIGURES 

1 Standard location of information on testing symbol 
2 Direction of radiation 
3 Dimensioning of section to be tested 
4 Use of symbols in tests of areas 
5 Use of symbols in tests of areas of revolution 

TABLE 

I Basic Nondestructive Testing Symbols 
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-STD 23A 
S5 August 195t 

SUPERSEDING 
MIL-STD-23 

27 November 1950 

1. BASIC SYMBOLS 
i.l BASIC TESTING SYMBOLS. Basic Nondestructive Testing symbols shall be 
table I. 

shown in 

TYPE OF TEST 
RADIOGHAPHIC 
MAGNETIC-PARTICLE 
P E N E T R A N J ' S 

ULTRASONIC 

SYMBOL 
RT 
MT 
PT 
UT 

L2 ELEMENTS OF THE TESTING airMBOL. The assembled testing symbol consists of the 
follov/ing elements. Such of these elements as are necessary shall be used and shall have standard 
locations with respect to each other as shown on figure 1. 

Reference Line Tail 
Arrow Extent of test 
Basic Testing symbol Specification, process. 
Test-all-around symbol or other reference 
(N) Number of Tests 

NUMOCT OF TESTS v 
SPECinCATION. PnOCiSS. X , 
OB OTHEB RETCTKNCE ((j ) «; 

\ ^ ^OTHCH 

^ 

(SIDE 

TAIL 

REFERENCE UNE 

BASIC TESTINC STMBCHrJ 

(ARROW 
[SIDE 

ml 

LENGTH OF SECTION 
TO BF TESTED 

TEST-ALL-AROlfflD 
SYMBOL 

•ARPOt 

2. GENERAL PROVISIONS 
2.1 SIGNIFICANCE OF ARROW. The arrow shall connect the reference line to the part to be 
tested. The side of the part to be tested, to which the arrow points shall be considered the arrow 
side of the part. The side opposite the arrow side of the part shall be considered the other side. 
2.2 LOCATION OF TESTING SYMBOL. 
2.2.' Testa to be made on the arrow side of the part shall be indicated by the teat symbol on 
the side of the reference line toward the reader as follows: 

\ 
J 

PT HT 7 L 
rr 

2.2.2 Tests to be made on the other side of the part shall be indicated by the test syDibol on 
the side of the reference line away from the reader as follows: 

« • 

7 
V ^ L 
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2.2.3 Tests to be made on both sides of the part shall be indicated by test symbols on both tides 
of the reference line, as follows: 

KT y / ~ i ^ - z rr JO. 
•IT 7 

2.2.4 When nondestructive testing symbols have no arrow or other-side ognificance, the testing 
ormbols shall be centered on the reference line as follows: 

^r—Uf • . „ K - - • HT — / - — « — / ^ 

2.3 DIBECTION OF BADIAYION. Whsft 'specified, the location of the eoiirce of radiation and 
the direction of radiation shal? l»? showr. in conjunction with radiographic testing symbol. The 
location of the source of radiat'OG &ha!l he -udicat. / a symbol located on the drawing at the 
desired source of radiation, con -^cteo', and .riented as necessary by dimensions, as shown on 
figure 2. 

2.4 COMBINATION OF NONDESTRUCTIVE TESTING SYMBOLS AND WELDING SYM­
BOLS 
2.4.1 Nondestructive testing symbols and welding symbols may be combined as follows: 

——OT " " ^ 

2.4.2 Nondestructive testing symbols may be combined as follows: 

\ ^ / 

•£••« 

»«•* 

<!J^ 
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2.5 USE OF REFERENCES. SpeciScations, process, classification, or other refersnces need 
not be used on testing symbols when the testing procedure is prescribed elsewhî e. When a specifi­
cation, process, classification, or other reference is used with a testing symbol, the reference shall 
be plac^ in the tail, as follows: 

..„).—- ' ^ <«• 

3 METHODS OF SPECIFYINC EXTENT OF NONDESTRUCTIVE 
TESTS 

3.1 SPECIFYING LENGTH OF SECTION TO BE TESTED 
3.1.1 To specify tests of welds or parts where only length of section need be conadered, the 
length in inches shall be shown to the right of the basic test symbol, as follows: 

/ ^ m» 
y _ „ _ 

3.1.2 To show the exact location of a section to be tested as well as its length, dimension lin^ 
shall be used as follows: 

H 
wn 

• W»7 • 

/ 

U*"* A 
' tm ^ 

/ 

3.1.3 When the full length of a part is to be tested, no length dimension need be shown on the 
testing symbol. 
3.2 SPECIFYING NUE!IBER OF TESTS. To specify a number of tests to be taken at random, 
the number of desired tests shall be shown in parenthesis, as follows: 

Z. m 
PT y 

MIS 
(ti tt) 

Vt 
(8 7 

3.3 SPECIFYING TESTS MADE ALL ABOUND A PART. To specify teats to be made all 
around a part, the test-all>around symbol shall be used, as f' Hows: 

FT J —or '-^D 

3.4 Sl^CIFYING TESTS OF AREAS. When required, nondestructive tests of areas shall be 
indicated by one of the following methods: 
3.4.1 For nondestructive testing of an ara represented as a plane on the drawing, the area to be 
tested shall be enclo^ by straight broken lines having a circle at each change of direction. The 
testing symbol specifying the kind of nondestructive test shall be used in connection with these 
lines, as sliown below. When necessary, these inclosures shall be located by dimensions. 

9-—y^^^ 

4—-6 f^ ?-—* 
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Information Sheet 

on 
WELDING SYMBOLS AND SIZES 

Information 
Sheet # 25 

The f i r s t s tep in making a good weld is to know what the designer 
wants. The welding symbols used on pr ints a r e a s imple , exact method 
of indicating welds and weld s i ze s , and you mus t be able to specify and 
read them cor rec t ly . Here is a brief summary of some of the m o r e 
commonly used welding symbols : 

Basic Ase end Gas Wold SyntmJB 

FSU.IT 

t\ 

en 
SLOT 

\-J 

@^OOVE 

II 

V 

\y 
KVZL 

1/ 
u 4 

SASK 

'•' 

MfLT-
THRU 

d^ 

P£CIMi 

x^^ 

WELD 
ALL 

AROUND 

O 
FIELD 
WELD 

CONTOUR 

FLUSH CONVEX 

r^ 
1 

L b x ^ a t J o n ^ f E j e m ^ 

TBSim SYt@Oi. 

CONTOUR SYMBOL 

ROOT OKNiMG: 0€PrH OF FUJJNe 
RM K U 6 AKO SLOT WOOS 

SIZE: SGS OR STRi 
Foet RCSSTANCE «nu>s 
REFOraiCE UNE 

wofKxnom. PROCESS. 
OR OTHER REFERENCE 

TAS. (SMV BE OMniEO 
WHEN REFEREftCE 
IS NOT USED) 

BASiCWELO SThiSOL 
OR DCTAH REFERENCE 

GMOVE ANCLE. MCIUOEO 
ANGU OF COUNTERSSKX 
FOR n U G WELDS 

LENGTH OF W a o 

WTCH (CENTER-TO-CENTER 
S^AONC) OF WEloS 

ARROW CONNECTING REF­
ERENCE UNE TO ARROW S i l^ 
OR ARRCW-Sa)C HEMBER OF 
JOINT 

ELD WELD vmsa/L 

WELOAU-AROUND SVKSOL 

NUMBER OF S?OT OR 
rROJECnON WELOS 

ELEMENTS ^ THIS AREA 
REMAIN AS SHOWN 

' WHEN TAIL A. O ASmnV 
ARE REVERSED 

25-1 
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Information Sheet 
on 

ANSCO EXPOSURE FACTORS FOR 

Information 
Sheet # 28 

IRIDIUM 
192 

m 
Ism 

^ f o 

ml 

m 

V/2 2 
inches of Steel C7W-122 P.inlKf.nU S A 
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ii: Information Sheet 
on 

TYPICAL EXPOSURE FACTOR FOR PIPE AND PLATE 
(KODAK TYPE AA FILM) 

Information 
Sneet # 29 

ci 

mw 

^ ^ r 

r^ 
-^^' 

B 
'^K. 

--

1 — . 

^B B B 
g^t 

Inches 
of Steel 

1/8 
1/4 
3/8 
1/2 
5/8 
3/4 
7/8 

1-

1-1/8 
1-1/4 
1-3/8 
1-1/2 
1-5/8 
1-3/4 
1-7/8 
2-

2-1/8 
2-1/4 
2 -3 /8 
2-1/2 
2 -5 /8 
2 -3 /4 
2 -7 /8 
3 -

Kodak "AA" 
Faccor 

41 
48 
58 
70 
81 
97 
115 
138 

160 
196 
230 
270 
320 
380 
450 
530 

630 
740 
900 

1050 
1250 
1405 
1750 
2050 

Pipe 
Size 

3" 
4" 
5" 
6" 
8" 

10" 
12" 
14" 

16" 
18" 
20" 
22" 
24" 
26" 
28" 
30" 

32" 
34" 
36" 

Pipe Square 
of Distance 

11" 
19" 
30" 
44" 
75" 
116" 
163" 
196" 

256" 
324" 
400" 
484" 
576" 
676" 
784" 
900" 

1024" 
1156" 
1296" 

F la t 
P la te 

9" 
16" 
25" 
36" 
64" 

100" 
144" 
196" 

256" 
324" 
400" 
484" 
576" 
676" 
784" 
900" 

1024" 
1156" 
1296" 

Note: These factors can be used under the following conditions: 
(a) Developing t ime 5 minutes @ 68° F . 
(b) H & D Density of base me ta l -1 . 5 
(c) I r . 192 Gamma Radiation 
(d) Radiation source m u s t be within 1/2" of near pipe wall for 

exposure of far side of pipe wall . 
(e) Always figure a total of 2 wall th icknesses for this type 

exposure because radiat ion is pass ing through both wal ls 
although exposure is made of one wall only. (This applies 
to pipe) 

(f) Density may va ry slightly depending on brand and condition 
of chemica l s . 

f r I Note: Although nominal pipe d i ame te r va r i e s with the actual pipe s ize , 
this var ia t ion ceases with 14" pipe. Example: 10" pipe i s 
actually 10. 75 inches in outside d i ame te r ; 14" pipe is 14 inches 
in outside d iamete r . 

29-1 



Information Sheet 
on 

MATERIAL DENSITY FACTORS 

Information 
Sheet # 30 

-^t^ ^i^i 

%. 

^^^t*» 

t lKn 

Multiply the thickness of m a t e r i a l by the 
mul t ip l ie r to find the equivalent thickness 
of s teel . 

Mate r ia l 

Copper 

Nickel 

Monel 

Bronze 

Inconel 

F ree -cu t t i ng 
B r a s s 

Stainless Steel 

Titanium 

Aluminum 

Magnesium 

Multipl ier 

1.14 

1,13 

1,12 

L12 

1. 08 

L 08 

L 02 

0. DS 

0. 34 

0. 22 

30-1 
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Information Sheet 
on 

COI1.IMATION E F F E C T ON EXPOSURE TIME 

L CoUimation r equ i r e s an i nc r ea se in exposure t ime , 
a. Exper iment done with AA film^ no lead s c r eens 
b. 851 cur ie Cobalt^^ source , 2. 0 densi ty 5 '4" F , F . D« 

Information 
Sheet # 31 

omff. 

Steel 
Thickness 

10" 
10" 
10" 
10" 
7 " 
7 " 
7 " 
7 " 
5 " 
5 " 
5 " 
5 " 

Coll imator 
Size 

None 
18" X 18" 

11 1/2" X 11 1/2" 
4 " X 4" 

None 
18" X 18" 

111/2" X 11 1/2" 
4" X 4" 

None 
18" X 18" 

11 1/2" X 11 1/2" 
4 " X 4" 

Exposure 
Time 

3o 9 hours 
8, 0 " 

lOo 0 " 

19. 0 " 
19. 5 minutes 
3L 0 " 
40, 0 " 
60, 0 " 

4. 25 " 
4 ,7 " 
5.8 " 
8, 5 " 

Develop 7 minutes @ 70 F . 

The coUimation effect i n c r e a s e s with inc reased th ickness . 
a. Inc reases sensi t ivi ty 
b. I nc reases lati tude 

31-1 
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In fo rma t ion Shee t 
on 

RADIATION WARNING SIGNS AND SHIPPING TAGS 

I n f o r m a t i o n 
Shee t # 32 

0 

"W.' 

a 
» • 

CAUTIOM 
UOIDACTIVE 
MATERIAL 

c SATS 

CAUTION 

wmmmmmh 
A, 
B. 
C. 
D. 
E. 

Interstate Commerce Commission Blue label shipping placard. 
Interstate Commerce Commission Red label shipping placard. 
Placard for motor vehicle carrying radioactive materials. 
Tag for radioisotopes. 
Various warning signs displayed by radioisotope users. 

32-1 
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I n f o r m a t i o n Shee t 

on 

Infornniation 
Shee t # 33 

RADIATION CAUTION SIGN 

The radiation w -ning symbol is a purple colored propel ler-shaped 
figure upon a yellow backgroxind. The wc ding on different radiation 
warning signs nciay vary but the symbol is standard. 
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00 

I 

Texas State Department of Health 
1100 West 49th Street 

Austin 56, Texas 

I 

I 
TEXAS REGULATIONS FOR CONTROL OF RADIATION 

The Texas State Department of Health has established standards for your protection against radiation hazards, 
pursuant to the Texas Radiation Control A>.t, Art. 4590f, Revised Civil Statutes, State of Texas* 

YOUR EMPLOYER'S RESPONSIBILITY 

Your employer Is required to— 

1. Apply these regulations to work Involving 
sources of radiation. 

2. Post or otherwise make available to you a 
cf 7 of the Texas State Department of 
Hetlth regulations, licenses, and operating 
procedures which apply to work you are en­
gaged in, and explain their provisions to you. 

YOUR RESPONSIBILITY A WORKER 

You should far-.illarize yourself with those provisions 
of the regulations and the operating procedures which 
apply to the work you are engaged in. You should 
observe their provisions for your ^vn protection and 
protection of your co-workers. 

WHAT IS COVERED BY THESE REGULATIONS 

1. Limits on exposure to radiation and radioactive 
material In restricted and unrestricted areas; 

2. Measures to be taken after accidental exposure; 
3. Personnel monitoring, surveys and equipment; 
4. Caution signs, labels, and safety Interlock 

equipment; 
5. Exposure records and reports; and 
6. Related matters. 

P 0 S T I N G 

REPORTS ON YOUR RADIATION EXPOSUÎ E HISTORY 
1. The regulations require that your employer give you a 

written report if you receive an exposure In excess of any 
applicable limit as set forth in the regulations or In 
the license. The basic limits for exposure to employees 
are set forth in Section 21.101, 21.103, and 21.104 of the 
regulations. These sections specify limits on exposure to 
radiation and exposure to concentrations of radioactive 
material in air and water. 

2. If you work where personnel monitoring is required, 

(a) Your employer must give you a written report, upon 
termination of your employment, of your radiation 
exposures, and 

(b) Your employer must advise you annually of your 
exposure to radiation. 

INSPECTIONS 
All licensed or registered activities are subject to Inspection 
by representatives of the Texas State Department of Health. 

INQUIRIES 
Inquiries dealing with the matters outlined above can be sent 
to the Texas State Department of Health, Division of Occupational 
Health and Radiation Control, 1100 West 49th Street, Austin 56, 
Texas. 

R E Q U I R E M E N T 

Copies of this notice must be posted in a sufficient number of places in every establishment where employees 
are employed in activities licensed or registered pursuant to Part 41 of Texas Regulations for Control of 
Radiation, by the Texas State Department of Health, to permil employees working in or frequenting any portion 
of a restricted area to observe a copy on the way to or from their place of employment. 
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I n i o r m a t i o n Shee t 
on 

S A M P L E R E P O R T F O R M 

In fo rma t ion 
Sht.3t # 35 

mu 

i 
>. 

irj 

• > 

CURRENT OCCUPATIONAL EXTERNAL RAiJlATION EXPOSURE 

Identification 
1. Name (Pr in t - -Las t , F i r s t , and Middle 

Doe ) 'JoVin 1' 
3. Date of Bir th (Month, Day. Year 

3 l(o 113.3. 

2. Social Security No. 

^04^ - (o/- 90S0 
4. Name of Licensee or 

Registrant 

Dose Recorded for 
(Specify: Whole Body 
skin of whole body; or 
hands and fo rearms , 
feet and ankles.) 

\A/ho/e body 

8. Per iod of 
Exposure 
(From-To) 

Occupational Exposure 
6. Whole Body 

Dose Status 
(rem) 

/f 

7. Method of Monitoring (e. g . , 
^^ F i lm Badge--FB; 
^ Pocket Chamber - -PC; 

Calculations - -Calc.) 
X or GAMMA i/^ 
BETA 1/^ 
NEUTRONS 

Dose for the Period (rem) 
9. X or 

Gamma 

l^ 

\/ 

10. Beta 

\^ 

l^ 

11. Neutron 12. Total 

3 

13. Running Total 
for Calendar 
Quarter (rem) 

3 

7 

Lifetime Accumulated Dose 
14. Previous 

Total (rem) 

/f 

15. Total 
Quarterly 

Dose 
date rem 

7 

16. Total Accumu­
lated Dose 
(rem) 

X\ 

17. P e r m . 
Ace. 
Dose 
5(n-18) 
(rem) 

/Q,o 

18. Unused P a r t 
of P e r m i s s i ­
ble Accumu­
lated Dose 

(rem) 

9? 
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on 

Information 
Sheet # 36 

SAMPLE REPORT FORMS 

, „ , 

Y e a r 

J a n u a r y 

F e b r u a r y 

M a r c h 

1st Q u a r t e r 

Apr i l 

May 

June 

2d Q u a r t e r 

July 

August 

Sep tember 

3d Q u a r t e r 

October 

NTovember 

December 

i th Q u a r t e r 

y e a r l y Tota l 

YEARLY EXPOSURE SUMMARY 

F i l m 
Badge 

MR 

iQ>o 

ia,o 

17 O 

^SO 

(oOO 

/OO 

//o 
SIO 

4/0 

^(oO 

3Q>o 

/^3o 

3i.oo 

/^o 

/^o 

5fO 

3,200 
'/VTA? 

3 . a 

D o s i ­
m e t e r 

1 8 0 

/3<9 

ISO 

^60 

SSO 

90 

/OO 

74-0 

30O 

700 

¥oo 

/¥00 

3.00 

/SO 

/4o 

4?0 

ZOfO 

3 . o*? 

F i l m 
Badge 

D o s i ­
m e t e r 

F i l m 
Badge 

3 

D o s i ­
m e t e r 

3 

F i l m 
Badge 

D o s i ­
m e t e r 

m 36-i 



DAILY DOSIMETER READING 

Name J o h n Doe Date ^-ZL- ^H-
Work Week Beginning 

Serial 
Number 

\ip(e> 

i ^ 

i ^ 

^ 

l ^ 

l ^ 

I/' 

Date 

Monday 

Tuesday 

Wednesday 

Thursday 

Fr iday 

Saturday 

Sunday 

^-a 
4^-3 

ij-f 

f-5 

V-6 

^-1 

1-8 

Dosimeter Reading 
in Milliroentgens 

Start 

O 

30 

o 

3-5 

^O 

O 

— 

Total W 

Finish 

30 

no 

aB 

(oO 

/ oo 

/ oo 

. 

eekly Exposure 

Daily 
Exposure 

30 

¥o 

as 
35 

¥c 

/oo 

^10 MR 

/^€^ 
Signature 

36-2 
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Information Sheet 

on 
SAMPLE IvEPORT FORMS 

Information 
Sheet # 3 7 

AREA SURVEY RECORD 

Radioactive Material X ^ . / * 7 ^ Source No. 75 

Container and/or Radiographic De ice No. or Model KFLl^AY CC T ^ / O 

Date of Surv / 3 -̂  / ^ ' Survey Instrument No. ^ ^^ 

Location/4JAX M-f^. Co. P/^F /=AB/^fCAT/A/S YAnO H005Ta/i/', T^'XAS 

6* Fance 
RADIATION 

S16N ^ -T^ITI 

^^\^ 

M 

PIPE YARD 
Zoo' X Soo* 

SICItf 

\oo 

AAOMT/OM 

SiClVS 

Xr: 

RKOIOCRAPHY 
WOAK AREA 

5 1 A 6 

/Z*;( fc' CoA/c */flti. 

» ^ RAPlATIOiy \ 

\ / *AADlATtON 

ROPS 

/ 
RADIATIOH 
WARM/M& 

Sign 

•^^pr 

?o' 

CO CURIES J : » . \^X. 
All woitiK p0nFofi>meD 
IN5lOir (iOWStO OPP AfiBA 

PIPE PA0RICATIWC 5 h o p 
n s ' X GO' 

Note: "Danger Radiation" 
signs at 100 mr/hr 
contour, and "Danger 
High Radiation" sign 
at 5 mr/hr contour. 
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Quarter ly Inventory 

Radioactive Material Source No. ORI\f^ ''^ 

Activity at Date of Purchase 3O,0OO /^/CUP-l^^ 

Container and/or Radiographic Device No. or Model KBL f^^Y MOD£L-CC=ffX 

Date of 
Inventory 

5 - 1 - c > f 

Activity in 
Mill icuries 

5,000 

Location 
Date 

Received 

//- /- 6 1. 

Disposal 
Date 

. C>-l-(oV-

37-2 
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Information Sheet 
on 

SAMPLE REPORT FORMS 

Information 
Sheet # 38 

L E A K TEST RECORDS 

Radioac t ive M a t e r i a l Jlvlciium \^'^ Source No. 75 

K, 
Act iv i ty a t T i m e of P u r c h a s e 30 CUrieS 

Conta ine r a n d / o r Rad iog raph ic Device No. or Model^ C C ' ^ 

L e a k T e s t p e r f r o m e d by I T o h H Doe 

Date 
Tested 

3 - 1 -(o^ 

Test Results 
Microcur ies 

A/ e g so't'.v e 

Activity. 
Mil l icuries 

3,ooo 
Remarks 

2tbov;e bzLcK^roui 

UTILIZATION LOG 

Radioac t ive M a t e r i a l X i r i ^ i u r n l ^ ^ Source No. 75 

Act iv i ty of Source 30 CLxr ieS 

Con ta ine r a n d / o r R a d i o g r a p h i c Device No. or Model K e ( i r g . y C C ^ IP 

Name of 
User 

ToViiA Ooe 

Date 
Out 

3-!-6>f 

Location 

Aj^X M-fg, Co. 

Date 
In 

3-2-6'f-

Initials 

3 , D. 

B • 
• 38-1 
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00 
I 

STORAGE SECURITY A N D UTILIZATION LOG 
FOR I N - P L A N T RADIOGRAPHY 

Location A JAY T e s T m d ^ ^ 5 5 . /\o^fi]n,~Te.y^s 

Conta iner a n d / o r Rad iograph ic D e v i c e N o . or Mode l Kg.lv^<gLy C ^ ~fP^ (O 

N a m e of 
U s e r 

Tolnn Doe 

Source 
Kiaterial 

xî . n a 

Source Out 
T5at€ 

a-a-6V 

T ime 

9-COA-M 

Source In 
Date 

i?-^-6f 

i m e 

'^:ooP/^ 

Radiat ion 
L e v e l 

/7. ::̂  Co\r/^s 

S o u r c e 
S e c u r e 
Ini t ia l s 

~J'o]n V) Oo \ 

1 iiililil, ,ii| i i ^S^ lA^ i ^V i t i ' , ' ii.illliiiUiiiji'i ..Jim yr " ,Ci«'iii ' ' i^, , ,r rT^1!S3iiiiiiiJi.i.ii'LH!Biii'lSi|)iaj,i,..i,^ iteSi'fMs'."*-, ••;" I'#e.»»»kiir«'. 
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In fo rma t ion Shee t 

ifl 
jo 
ji 

on 
S A M P L E R E P O R T FORMS 

SURVEY OF SOURCE STORAGE 

Radioactive Material Xl^ • ' ' ^ Source No. 

I n f o r m a t i o n 
Shee t # 39 

75 

Activity at Time of Purchase 30 CUV^ieS 

Container and/or Radiographic Device No. or Model 

Leak Test performed by J ^ h t ^ O o a 

Date 
Tested 

3- l - (bf 

Test Results 
Microcuries 

C belou) .05 uc) 

Activity 
Millicuries 

"6, 000 

Remarks ' 

Mo metev-
incllcsLrf"i'on 
Above , 

I 

m 

INSTRUMENT CALIBRATION RECORD 

Instrument Type 

Range 

Instrument Model 
snso 

Serial Number 

0-50 R/HI^ Year /9^j^ 

Date 
Calibrated 

3 , - 1 - 6>i-

Calibrated 
By 

"Tbhn Doe 

R e m a r k s 

^ /' ^w MR/HR Ra*^e osiM 

39-1 
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In fo rma t ion Shee t 

on 
SUGGESTED LAYOUT O F EXPOSURE F A C I L I T I E S 

In fo rma t ion 
Sheet # 40 

ml' 

o^m. 

Legend 

1. Labyrinthfor bringing in heavy objects with a fork lift. 
2. Sliding lead sandwich door. 
3 . Sliding lead sandwich door. 
4. Safety switch shuts off power to X-Ray generator when door is opened. 
5. Red warning lights on doors while exposure is being made. 
6. Ligh::s. 
7. Radiation Monitor, 110 volt AC power supply. 
8. X-Ray controls . 
9. X-Ray generator . 

10. Gamma Ray exposure device. 
11. Cooling water taps for X-Ray head. 

Note: Lead sheets on floox and walls a re desirable , expecially in X-Ray 
exposure room, to reduce scat ter . If this facility is built inside a building 
containing upper floors it may be necessa ry to provide a permanent roof 
to shield the floors above this facility. If built as a separate building, an 
attenuation survey should include the roof. Warning signs and a fence 
around the roof a re des i rable . 

INDOOR FACILITIES 

m 

40-1 

J 



•o 

- ^ r 

- -0 

' v:-b': s 5' m^h 

oO 

i.> 

/ - • ^ 

- -^ 

- •->« ,w; 
:mi^-

-;-= _̂̂ :5=ur-l0;,ê O_;vCTf ip^ 1^: 
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EG' 

High Densi ty Concre te 2 ' Thick x 8' High 

10x10 

Roof 

10x10 

Line Roof 

Scale 3/16" >'-0" 

Line 

/8S' les' 

/ 2 ' 

5 m r / l i r Boundary 

Attenuation fac tor for 24" conc re t e equals 10,000 for i r . 192. 

With 30 c u r i e s i r . 192 pos i t ioned in c e n t e r of ce l l , r ead ing at outs ide su r face of 
wal l s would be l e s s than !/_' m r / h r . 

OUTDOOR FACILITIES 
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STRUCTURE OF THE ATOM 

Information 
Sheet # 41 

'IS) 

^Proton 

Neutron 

^Nucleus 

- Elec tron 

\ Electron 
orbits 

II 
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Inforrpation Sheet 
o i 

MODEL CC PROJECTOR 

Information 
Sheet ^ 42 

-^^te 

Container handle 

Eyebolt 

Main Body Bolts 

Ca*"' 

Tamper Detection Seal 

e ~ 

Handle Screws 

Knob Screv/ „ . 

Key 

/ 

_^ 

^ ^ 

Tamper-Deteclicn Sea? 

Ir.dicotor Knob 

Source 

Contoiner Cap 

Container Cap ScrcAi 

Container Closure 

Container Ciosyrc Screw 

EXPLODED VIEW OF THE MODEL CC PROJECTOB 

m 
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« Source 
Holder 
Support 

SOURCE IN "ON" POSITION 

m 

i^^t r 

Indicator Knob 

lead Rotor 

^urce 
and Holder 

Lead 
Shielding 

i 

W SOURCE IN " O F F " POSITION 

"S^ 

m m 

-V-'-s m 
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TYPICAL EXPOSURE DEVICES 
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Philips Electronic 'jistruments 
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Electronic Instrument Division, The Budd Company 
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on 

EARLY METHODS OF RADIOGRAPHY 

Information 
Sheet # 44 

RADIUM "FISH P O L E " METHOD 

IF; 

Q --(CO 

^M 

- ^3fc 

RADIUM SOURCE IN PAPER CUP 
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on 

RELATIVE FILM DENSITIES 

Information 
Sheet # 46 

\m 140 KV 4 MA 

Aluminum 

1 inch 
7/8 inch 
3/4 inch 
5/8 Inch 
1/2 inch 
3/8 inch 

.00 5" Lead 
Densi ty 

1. 06 
L 2 7 
. 4 5 

1.74 
2. 00 
2. L̂< 

. 010" L e a d 
Density 

. 7 2 

. 8 0 

. 9 3 
1.10 
L 2 5 
L 4 0 

Compar ison of vlat ine 

F i lm dens i t ies obtained \t 140 kv 4 m a 
using . 005" lead s c r e e n s compared 
with use of . 010" lead sc r ^ens 

i 
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I n f o r m a t i o n Shee t 
on 

SUGGESTED DARKROOM LAYOUT P L A N 

I n f o r m a t i o n 
Shee t # 47 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Door, 3*x6' 8", locked from inside, for moving equipment into room. 
Labrynth 
Fi lm hanger 
Air Duct 
F i lm dryer exhausfcs 
T imers 
Chart boards 
Illuminators 
Indirect safelight lamps 
A, B , C, D, E . Processing tauks 

Direct safelight lamps 

Note: Temperature control in darkroom is desirable for chemicals and 
film s torage. (68 - 72 F . ) Film storage? waste bins, equipment 
storage under work benches. 

47-1 
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INTERIOR OF PORTABLE DARKROOM 

Information 
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Information Sheet 
on 

TYPICAL MILITARY PENETRAMETERS 

Information 
Sheet # 49 

ms^ -4TDIA 
T DIA 

MlL-STD-453 
29 OCTOBER 1962 

T ±10 PERCENT 

T 

.005-.0a0 INCL. 

.025-.050 IHCL. 

,060-.l60 INCL. 

INCREMMTS 

.0025 

.005 

.010 

A 

2.000 

2.000 

2.850 

B 

,500 

.500 

1.000 

C 

.520 

.520 

.800 

D 

.800 

.80C 

1.250 

E 

1.150 

1.150 

1.900 

F 

.250 

.250 

.375 

MEN PHfETRAMETHl THICKNESS .005 ±10 PERCENT 
MIN DIAMETm FOR IT HOLE .010 ±10 PERCENT 
MIN DIAMETER FOR Z! HOLE .020 ±10 PERCENT 
MIN DIAMETJER FOR 4T HOLE .040 ±10 PERCENT 

DESICaJ FOR PENETRAMErm THICKNESSES UP TO AND INCLUDING 0.160 

ZE DIA 

T DIA 

•T ±10 PSICENT 

DESIGN FOR PENETRAMETHl THICKNESSES OF 0 . 1 8 0 AND OVER MADE IN .020 INCREMENTS 

SYMBOL 

SS 
AL 
FE 
MG 
CU 
TI 

MATERIALS (SJE 4 . 2 . 2 . 2 - 3 ) 

STAINLESS STEEL 

ALUMINUM 

STESL 

MAGNESIUM 

COPPER 
TITANIUM 

ALL DIMENSIONS IN INCHES. 
HOLES SHALL BE TRUE AND NORMAL TO THE SURFACE OF THE PHJETRAMETER, DO NOT CHAMFER. 
TOLERANCES ON PENETRAMETER THICKNESSES AND HOLE DIAMETERS SHALL BE ±10 PERCENT OR l / 2 OF 
THE THICKNESS INCREMENT BETHBEN PENETRAMETER SIZES, IffllCHEVER I S SMALLER. 

49-1 
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Information Sheet 
on 

ASME PENETRAMETERS (GAMMA) 

Information 
Sheet # 50 

;fl 

STEEL THICKNESS 
(INCHES) 

Up to 1/4" incl. 

1/4 to 3/8 

3/8 to 1/2 

1/2 to 5/8 

5/8 to 3/4 

3/4 to 7/8 

7/8 to L 0 

L 0 to 1 1/4 

1 1/4 to 1 1/2 

1 1/2 to 2, 0 

2. 0 to 2. 5 

2. 5 to 3o 0 

3. 0 to 3„ 5 

PENETRAMETER 
NUMBER 

5 

7 

10 

12 

15 

17 

20 

25 

30 

35 

40 

45 

50 

P^t. 50-1 



Information Sheet 
on 

TECHNIQUE FOR FAULT LOCATION 

Information 
Sheet # 51 

Should one radiograph show a flaw, i t ' s approximate location in the par^xit 
metal can be determined t lus : 

0 
f S l ^ Secoiid exposure 

The second 
exposure will be \ v 
elongated by geometry \ \ 

\ 

\ 

\ 

Fi r s t exposure 90 to pipe 
or sample 

Be sure to remove, film 
identification after first 
shot (lead let ters) 

I I 

I \ 

I 
Super-impose first exposure over i 
second to measus ; distance A 

\ 

B 
L- Use Formula; 

\ Before making second 
^ exposure, calculate 

new focal distance 
by figuring the 
tangent of the 
triangle 

squore 
B plus C 

D 
squo ^Afi 2 r 2 B^C 

51-1 
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Information Sheet 

on 
TYPICAL SHIPPING CONTAINER 

Information 
Sheet # 52 

Cover Bolts 

ATT." 

Parts Compartmant 

Parts Cort^artment Cover 

Parts Conr.partment Wing Nuts 

Projector 

Retainer Cl ip Bolts 

Retainer Clip 

52-1 
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INDUSTRIAL A P P L I C A T I O N O F RADIOISOTOPES, 57 m i n u t e s , 
16 m m , sound, c o l o r , A E C f i lm l i s t , P o p u l a r L e v e l , AEC F i l m 
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sound, AEC filim list.. P o p u l a r LeveL. A E C F i l m L i b r a r y 

tfikn 

- ? . ^ * ; . 

LIVING WITH RADL^TION, 28 m i n u t e s , 16 m m , sound ( S e p a r a t i o n / 
D i s t a n c e f a c t o r s , f i lm b a d g e s , sh ie ld ing , d e c o n t a m i n a t i o n 
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CHEMISTRY OF IRON AND S T E E L , 14 m i n u t e s , 16 m m , sound, 
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GLOSSARY % 

"A": Symbol for m a s s number , that i s , the number of the protons 
p - | in the nucleus, hence the number of posit ive charges on the 

nucleus . The m a s s number is approximately equal to the a tomic 
weight. F o r example: "A" is 1 for hydrogen, 2 for deuter ium 
and 235 for uran ium. 

ABSORPTION: Act or p r o c e s s of being absorbed - being taken in 

ACTUATING: Putting into action 

A. E , C. : U. S. Atomic Energy Commiss ion 

ALPHA RAY: St ream of fas t -moving hel ium nuclei (alpha pa r t i c l e s ) . A 
^ K l s t rongly ionizing and weakly ; snetrat ing radiat ion. 

ANGSTROM UNIT: A minute unit of length equal to one ten-thousandth 
of a m i c r o n or one one-hundred mil l ionth of a cent imeter , used 
in express ing the length of light waves . 

9r^' ANODE: Posi t ive e lec t rode; e lec t rode to which negative ions a r e 
a t t rac ted 

^ A. S. M. E, : Amer ican Society of Mechnical Engineers 
i 

A. S. T. M. : Amer ican Society for Testing Mate r ia l s 

ATOM: The basic building block of nature and the smal les t par t ic le 
that can en te r into a chemical react ion. The atom can be subdivided 
and consis ts of an inner core o r nucleus make up by neutrons and 
pro tons , surrounded by e lec t rons which ro ta te around this 
nucleus l ike planets around the sun 

1 

ATOMIC NUMBER: The number of protons (positively charged ^ 

îf^ par t ic les ) found in the nucleus of an atom. All e lements have 
^^m^ different a tomic n u m b e r s . The atomic number of hydrogen is 1, 
*|i|^ that of oxygen 8, i ron 26, lead 82, uran ium 92. The atomic number 
^M^ i s a l so called char3e number and is usually denoted by Z. 



ATOMIC WEIGHT: The atomic weight is approximately the sum of 
the number of protons and neutrons found in the nucleus of an atom. 
This sum is also called m a s s number . The atomic weight of oxygen, 
for example, is approximate ly 16, with mos t oxygen atoms containing 
8 neutrons plus 8 pro tons . Alurainum is 27 - it contains 14 neutrons 
i.nd 13 protons . 

ATTENUATION; The p roces s by which a beam of radiation is reduced in 
intensity when pass ing through some m a t e r i a l . 

AUTORADIOGRi^PHY: Se l f -por t ra i t s of radioact ive sources made by 
placing the radic-:ctive miaterial next to photographic film. The 
radiat ions fog the I^'-'TI leaving an image of the source . It was such 
se l f -por t ra i t s that led o the d iscovery of radioact ivi ty. 

AVERAGE LIFE: (MEAN Li t ,̂« The average of the individual l ives of 
all the atoms of a pa r t i cu l a r x- ' 'ioactive substance. It is L 443 
t imes the radioactive half l ife, 

A. W. S. : Arner icsn Welding Society 

BACKGROUNP RADIATION;. This is due to co. mic rays from outer space, 
smal l amount? of radioact ive substances pres>- "c in our bodies and 
in many of the m a t e r i a l s surrounding us 

BACKSCATTER The deflect- o-f of radiaticc^ by scatterin^ p roces se s 
through angles grea/cer thara 90 degress "xth respec t to ti.-^ or iginal 
direct ion of mc cion 

BETA PARTICLE Charged - - - e itt j. trc-m the nucleus of ai. 
atom and having a m a s s z:ao. c ".---ge ec .-.al in iTLa^gnitude co those of i e 
e lectron, 

BINDING ENERGY- Tne e-_ej'gy which ^-olds the -ne. '-ons a-c:.. protons 
of an atomic nuc ' -us together-

BREMSSTRAHLUNG' Secondary photon r:>,dia...v^ - produce- op 
decelera t ion of cha..:ged a r t i c l e s passing :b::oug'L macter 

CALIBRATION; Determinat ion of var ia t ion from standard, or accuracy 
of a measur ing ins t rument to a sce r t a in n e c e s s a r y fa>:,cors 

m 
CASSETTE A holder for filrm 

CAT't'ODE: Xe^ative Cicctrode, e lectrode to which positive :ons a re 
a t t rac ted 

» • 
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CESIUM -137: An isotope of the element cesium having a mass number of 
137. One of the important fission products and a constituent of 
fallout. It has a half-life of 33 years . 

CHAMBER, IONIZATION: Ion chambers are filled with gas (often air) 
and are provided with two oppositely charged electrodes. They 
differ from Geiger counters in simply collecting the electric charge 
on the ions that radiation produces in the gas. 
The collected ions produce a minute electrical current, which may 
be detected directly by a sensitive elect:^ometer or may be amplified 
to give a meter reading. This current is a measure of the radiation. 

COBALT - 60: A radioactive isotope of the element cobalt. Cobalt-60 
is important as one of the least expensive sources of gamma radiation 
and is used widely in radiography. 

COLLIMATOR: A device for confining the elements of a beam within 
an assigned solid angle (A device for directing the useful radiation 
into a more or less parallel beci.n.4 

COMPATIBLE: Capable of coexisting in harmony 

COMPTON EFFECT: The glancing collision of a gamma ray with an 
electron. The gamma ray gives up part of its energy to the electron. 
The name is taken from the discoverer, Dr. Arthur Compton . 

CONTA.MINA.TION: Disposition of radioactive material , generally in a 
finely divided or liquid form in any place where it is not desired and 
will produce a hazard to personnel. 

CORPUSCULAR RADIATION: A general term given those types of 
radiation which consist of particles such as alpha and beta radiation. 

COSMIC RADIATION: Extremely high energy radiation consisting of both 
particles and rays ^ '̂bich originate out in space and constantly bombard 
the earth. Cosmic radiation has great penetrating ability in all 
mater ia ls . 

COUNTEP, PROPORTIONAL: Gas filled radiation detection tube in 
which the pulse produced is proportional to the number of ions 
formed in the gas by the primary ionizing particle-

CUixIE That quantity oi ra.dioactive nuclide disintegrating at the rate 
of 37 billion atoj-ns per second (abbrev7a,ted: c- ) 

» 



.J 

DECAY CURVE: A curve showing the re la t ive amount of radioactive 
substance remainino- after any t ime interval , 

DECAY, RADIOACTIVE. When a radioact ive atom dis in tegra tes it is 
said to decay What remains is a different e lement . An atom of 
polonium deca>^s to formi lead, ejecting an alpha par t ic le in the 
p r o c e s s . 

D E C O N T A M I N A T I TN- The L'ernoval, by physical or chemical means , 
of Uii'>''''anted rad:-03,ctive ma te r i a l from a sur face . 

DEl\SITOMETE--i; Ix s r rumen: jiCib.zing a photocell to de termine the 
degree of darkeni'-g of developed photographic fi lm. 

DENSITY f'PrxOcog:capL_': Dencces the degree of darkening of photographic 
film. (Pi'./s^cs Ra iG f cb'- m s s s of a hon^ogeneous portion of 
ma t t e r to ics vol-.me 

m DICHROIC: Having cAe pi .^^crt , 
d i rec t ions , by t ransmi t ted 'igi 

seiicing colors in two different 

DISINTEGRATE: When a radioactive 3 -:-i gi es off i ts excess energy in 
the form of radiation it is said, to d i s in tegra te . 

DOSE, PERMISSIBLE: The amount of radiat ion which may be received 
by an individual within a specified period v/ith expectation of no 
significantly harmful resul t to himself. 

DOSE RATE. The radiation dose del ivered to the bc^y in a cer ta in 
period of t ime. Race of any radiat ion energy absorption per grara 
of a.ny miateriaL 

DOSE RATE METER Any 5truT).ent which r a e a s u r e s radiat ion dose ra te . 

^ « * : 

DOSIMETER' Inscrumient u^'.a lo _^':ecc and m e a s u r e an accumulated 
dosage of radiation in -<_ ^<^r.\r. ci?7e t '>s a pencil ^ zed. ionization 
chamber wi';h a built in sr-t, -e^.'^--n<y electronr,eter. u s f l for 
personnel rcnonitoring 

DROSS: The scum^ or vas ' - ina t te r f—'na "olten o re o r meta l . 

N̂ s-̂  ELECTROMETER- Elec t ros ra t i r i r s r r u i r nt for measur ing change of 
e lec t r ic potential cl charged ele- rodes resul t ing from ionization 
produced by radiatioi^ 

N m 
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ELECTRON: Negatively charged par t ic le which is a const i tutent of 
every neutra l atom. 

ELECTRON, SECONDARY: An e lec t ron ejected from an atom, molecule , 
or surface as a resul t of a collision with a charged par t ic le or photon. 

ELECTROSCOPE: Ins t rument for detecting the p r e sence of e lec t r i c 
charges )y the deflection of charged bodies. 

ELEMENT: A basic substance consist ing of a "fannily" of na tura l ly 
occuring i so topes . For example, hydrogen, lead and oxygen a r e 
e l emen t s . All atoms of an e lement contain a definite number of 
protons and thus have the same atomic number . 

ENCAPSULATED: Enclosed in a capsule (a smal l container) 

ENERGY: Capacity for doing work. 

ENVIRONMENTAL: Related to the external conditions and influences 
affecting the life and development of an o rgan i sm. 

EROSION: The act of being eaten or worn away. 

EXTERNAL RADIATION: Exposure to radiat ion from radioact ive 
sources located outside of the body. 

FILM BADGE: A pack of photographic film used for approximate 
m e a s u r e m e n t of radiat ion exposure for personnel moni tor ing purposes . 
The badge may contain a fi l ter which shields pa r t of the film from 
ce r t a in types of radiccion. 

FILM CONTRAST: The slope or s teepness of the c h a r a c t e r i s t i c curve 
of the film. It depends upon the type film, the p rocess ing it 
r ece ives , and the density. 

FISSION, NUCLEAR: A nuclear transferintation cha rac t e r i zed by the 
spli'"ting of a nucleus into at l ea s t two other nuclei and the r e l ease o^ 
a re la t ive ly la.rge amount of energy. The division o r splitting of 
an a tomic nucleus releas^ag ve ry grea': amounts of heat and 
radioact ivi ty . 

FLAW: A crack; a gap, a defect; a ^aul' 

y FLUOROSCOPY: The p rocess of •sxa.rmning ao object b / di iecc 
p observat ion of the f luorescence of 3 screen ca^^seH Ly ra-^iatio"? 
^ t r ansmi t t ed through the objecL 

i 



FOCAL SPOT (X-rays) ; The par t of a target of the X-^ray tube which 
is s t ruck by the main e lectron s t r e a m . 

GAMMA RADLA.TION: Short wavelength e lec t romagnet ic radiation of 
nuclear origin with a range of wavelengths from about 10-8 to 10-11 cm, 
emitted from the nucleus, 

GEIGER COUNTER: Highly sensi t ive gas-fi l led rad ia t ion-measur ing 
device which opera tes at voltages sufficiently high to produce 
avalanche ionization. 

HALF-LIFE RADIOACTIVE: Time required for a radioact ive substance 
to lose 50% of i ts activity by decay. Each radionuclide has a unique 
half- l ife. 

HALF-THICKNESS (HALF VALUE LAYER); The thickness of any pa r t i cu la r 
miaterial n e c e s s a r y to reduce the intensity of an X- ray or gamma • 
ray beam to one»half i ts original value. 

HEALTH PHYSICS: A name given to that branch of radiat ion science 
concerned with the protect ion of personnel from radiat ion. 

INCLUSIONS: Internal discontinuit ies conmmonly encountered in 
radiographic work such as t rapped gas or blowholes and porosi ty; 
s lag; o r other foreign bodies. 

INTENSITY: Rate of radiat ion energy pass ing through unit surface a rea , 

ION: Atomic par t i c le , atom, or chemical radical bear ing an e lec t r i ca l 
charge , e i ther negative or posi t ive. 

IONIZATION: The p rocess or the resul t of any p r o c e s s by which a 
neut ra l atom or molecule acqu i res e i ther a posit ive or a negative 
charge . 

IONIZATION CHAMBER: A gas filled region in an e lec t r i ca l field 
between e lec t rodes a c r o s s which a potential difference is applied. 

ISODOSE CHART: Char t showing the dis t r ibut ion of radiat ion in a 
xx . '?ium by means of l ines or surfaces drawn through points receiving 
equal doses . 

ISrij.OFE Or-"^ of severa l nuclides having the same number of protons 
'A '-^-eij. nuclei, and hence having the same atomic number , but 
difie.^ng in the number of neut rons , and therefore in the m a s s 
n_ i r Ajmost identical chemical p roper t i es exist between 
isotopes oT ^ par t icu lar e lement . 

'} 
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MEV: A unit of nuclear energy equal to 1 million electron volts. 

MICROCURIE; A measure of radioactive material . One-millionth of 
a curie. 

MILLICURIE; 
a curie. 

A measure of radioactive material . One-thousandth of 

MILLIROENTGEN: (mr) A submultiple of the roentgen equal to one 
one-thousandth (1/1,000) of a roentgen. 

MODERATOR: Material used in a nuclear reactor to moderate (slow 
down) neutrons from the high energies at which they are released. 

MONITOR: A radiation detector used to determine whether an 
area is safe for workers . 

MONITORING: Periodic or continuous determination of the amount of 
ionizing radiation or radioactive contamination present in an 
occupied region as a safety measure for purposes of health 
protection. 

NONDESTRUCTIVE TESTING; Includes all possible methods of 
detection or measurement of the properties or performance 
capabilities of mater ia ls , parts , assemblies, or s t ructures, 
which do not impair their serviceability. 

NEUTRON: Elementary nuclear particle with a mass approximately 
the same as that of a hydrogen atom and electrically neutral. 
Neutrons are divided into sub-classifications: thermal - . 025 ev, 
epithermal-0.1 ev to 100 ev; slow-less than 100 ev; intermediate, 
10 to 10^ ev; fast, greater than , 1 miev. 

NUCLEUS; That part of an atom in which the total positive electric 
charge and most of the mass are concer-trated. 

PAIR PRODUCTION: An absorption process for X- and gamma radiation 
in which the incident photon is annihilated in the vicinity of the 
nucleus of the absorbing atom with subsequent production of an 
electron and positron pair . 

PENETRAMETER; A standard test piece superiraposed on the 
specimen to be radiographed to determine radiographic sensitivity 
by the visibility of the test piece on the finished radiographs 

; « 
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70% OF INJURIES 

ENGINEERING 
EUUCATION 
ENFORCEMENT 
CHART 6—SERIES A 

SMALL PLANTS 
ARE A 
NATIONAL 
PROBLEM 

THREE "E's" 

ENGINEERING 
ENFORCEMENl 

Studies made over the years have estabUshed that out of 2 million 
disabling work injuries (per year), about 30 percent, or 600,000, 
were in plants which had organized safety programs; while 
70 percent, or 1,400,000, occurred in plants which had no organized 
safety program. 

It was found that these plants which had no organized safety pro­
grams were mainly small plants whose managements felt that they 
"could not afford" an accident-prevention program, or were "too 
small" for one. 

In fact, no plant is "too small" for a safety program and every plant 
can *' afford" such a program. The basic fundamentals of accident-
prevention programs are the three "E's": Engineering, Education, 
and Enforcement. 

1. Engineering is to furnish information as to what is wrong and 
what should be done about it. (Technical know-how). 

2. Education is the teaching of safety to all concerned. Convinc­
ing management, (a) to correct conditions found in the engi-

10 



PHOTOELECTRIC EFFECT Occurs when an electron is knocked out 
of an atom by a light ray or gamma ray. This effect is used in an 
"electric eye" Light falls on a sensitive surface, knocking out 
electron; which can then be detected. 

PHOTON; A quantity of electromagnetic energy whose value in ergs 
is the product of its frequency in cycles per sec. and Planck's 
constani;, (a natural constant of proportionality relating the 
frequency of a quantum of energy to the total energy of the quantum. ) 

P I J A T E A U : AS applied to radiation detector chambers, the level 
portion of the counting rate-voltage curve where changes in operating 
voltage introduce minimum changes in the counting rate. 

PLATEAU SLOP^; RELATIVE: The relative increase in the number of 
counts as a function of voltage expressed in percentage per 100 volts 
increase above the Geiger threshold 

POSITRON: Particle equal in mass to the electron and having an 
equal but opposite charge. 

PROTON' Elementary nuclear particle with a positive electric charge 
equal numerically to the charge of the electron and a mass of 1.007594 
units = 

QUANTUM THEORY: Concept that energy is radiated intermittently 
in units of definite raagnitude called quanta, and absorbed m a 
like manner-

RAD: The unit of absorbed dose, which is 100 e rgs /g ram. The rad is a 
measure of the energy imparted to matter by ionizing radiation per 
unit mass of irradiated material at the place of interest , 

RADIATION: The emission and propagation of energy through space or 
through a material medium in the form of waves-

RADIATION, BACKGROUND, Radiation arising from radioactive 
material other than the one directly under consideration. Background 
radiation due to cosmic rays and natural radiation is always present. 

RADIOACTIVITY; Process whereby certain nuclides undergo 
spontaneous disintegration in which energy is liberated, generally 
resulting in the formation of new nuclides. The process is 
accompanied by the emission of one or more types of radiation, 
such as alpha particles, and gamma photons. 



RADIOCHEMISTRY: That phase of chemistry concerned with the 
properties and behavior of radioactive mater ia ls . 

RADIOGRAPHY* The making of radiograjh s or shadow images on 
photographic emulsion by the passage of X-rays or gamma rays 
through a specimen or object onto a film which, after development, 
provides a permanent visible record of the internal condition of 
the specimien or object. The shadow image is the result of the 
differential attenuation of the radiation in its passage through the 
object being radiographed. 

RADIOISOTOPES: Another name for radioactive mater ia ls , 

RADIUM: One of the earliest known naturally radioactive elements» 
It is far more radioactive than uranium and is found in the same 
ores , 

RBE DOSE: Biological dose. 

J 

REACTOR: A nuclear reactor is an "atomic furnace". In a reactor, 
nuclei of the fuel are burned (i ,e , undergo controlled fission) 
under the influence of neutrons5 in a chain reaction. This energy 
is removed as heat which may be used to make steam for driving 
steam engines and to produce electricity. The moderator for the 
first leactor was piled- up blockes of graphite. Thus, a nuclear 
reactor wa.s formerly referred to as a pile. Reactors are usually 
classified now as research, test, process heat and power, 
depending on their principal function. No workable design for 
a controlled fusion reactor has yet been devised. 

REM: A measure of the dose to body tissue of any ionizing radiation 
in terms of its estimated biological effect relative to a dose of 
Ir. of X-rays» 

RESOLVING T1ME„ COUNTER: The minimum time interval between 
two distinct events which will permit both to be counted. It may 
refer to an electronic circuit, to a mechanical indicating device, or 
to a counter tube 

ROENTGEN: The quantity of X or gamma radiation such that the 
associated corpuscular emission per . 001293 grams of air produces, 
in air, ions carrying 1 electrostatic unit of quantity of electricity 
of either sign. 



ROENTGEN EQUIVALENT MAN (REM): That quantity of any type 
ionizing radiation which when absorbed by man produces an effect 
equivalent to the absorbtion by man of one roentgen of X or gamma 
radiation (400 kv) 

SCALER: An electronic device which registers current pulses 
received over a given time interval. 

SHIELD: A body of material used to prevent or reduce the passage of 
particles of radiation. 

SOURCE: Any substance which emits radiation. Usually refers to a 
piece of radioactive material conveniently packaged for scientific 
or industrial use. 

URANIUM: The heaviest naturally occurring radioactive element, 
atomic number 92„ Pure uranium is an alpha radiation emitter 
and an internal radiation hazard. Two of the radioisotopes of 
uranium are fissionable and can be used as fuel in reactors . 
Uranium-235 is the one most commonly used. 

WELDMENT: A u.nt formed by welding together an assembly of pieces 

X-RAYS: Penetrating electromagnetic radiations having wavelengths 
shorter than those of visible light. They are usually produced by 
bombarding a metallic target with fast electrons m a high vacuum. 

"Z": Symbol for atomic number. An element's atomic number is the 
same as the number of protons found in one of its nuclei. All 
isotopes of a given element have the same "Z" number, Z = 92 for 
uranium isotopes. 

Additional useful terminology may be found in the following listed 
publications: 

Health Physics Handbook, Ft Worth, Tex, General Dynamics Corp. 
1963 

101 Atomic Terms and What They Mean, Linden, N. J- , Esso Research 
and Engineering Company, (Booklets free on request) 

Radiological Health Handbook, Washington: Office of Technical 
Services, Department of Health, Education, and Welfare, 1957 

'^mJ 



fm. 

I 

VT 003 509 MP 000 170 
Rigging Cargo Gear. (Safety in Industry, Mechanical and Physical 
Hazards Series). 

Netterstrom, Ralph W. 
Bureau of Labor Standards, Washington, D.C. 
Pub Date - 65 
DOCUMENT NOT AVAIUBLE FROM EDRS 27p. 

^SAFETY, ^STEVEDORES, INDUSTRY, TRIGGING, '"'TEXTBOOKS, 
^INDUSTRIAL EDUCATION, 

This bulletin is for use as an instructional handbook for 
stevedores in preventing ship's cargo gear failures and resulting 
personal injury and property damage. One of a series on safety in 
industry, it was prepared in the Maritime Branch. Safe practices 
in rigging and using cargo handling gear are suggested for the 
swinging boom, burtoned loads, stress on guys, jackknifing, and 
preventers. The document size is 5 by 9 inches. The document is 
available as GFO L16.3--240 for 15 cents from Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 20402. 
(PS) 



U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 

\^n 

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

o 
Q 



PUBLICATIONS IN THE SAFETY IN INDUSTRY SERIES 

f-^ECHArliCAL AMD PHYSfCAL HAZARDS SERIES 

Buli'-tin 21G: (''>nti-(>l of Kloctricai Slux-k Ilaziink. Hiev. l^^-VI.} 
!," \>\). !•') cents. 

Bnlk'tiis 219: MtH'JKtnir,;! IhtndlinL-- of Mufei'iaN-. J9G0. 29 pp 
] . ' c e ! ! i s . 

Bulletin 2M!: pL-i-̂ onal Prote"ii\'e .'C(}inf)nient. JLMii. 2','])p. \~)'-v\,<<. 
liuPetii' 2;;2: Fi'-e Broiection for iliP .Safety Ma.n. ]9i;i. 2." \)\\ 

I>ulleiin 2;;9: Me<-h;'!iic^ for tiie ."-safety Ma'̂ i. 19H2. 21 pj). 15 cent-. 
Bulletin 240: Kiu'ginii-Car^'o Gear. (Rev. 19GG.) 2;̂  pp. 15 rents. 
Bulletin 24f'; Ahdiiu-nance and Safety. 1902. 15 pp. 15 cent-. 
PjuHelin 25r.- Static Kleciririty. 190:̂ . 20 jjp. 15 '-eni^. 
Bulletin nO: Tcscii Them To Pift (Rev. 19G5.; i:> cent-. 

\« 

ENVlRONiVIENTAL AND CHEMICAL HAZARDS SERIES 

Bulletin 207: ("ontrollinL: Xoi-̂ e Hazards. 1959. 8 pj). 10 cent-. 
Bulletin 222: ('lien.i-try for the Safety Man. 'Rev. i!H)5.) 20 pp. 

l~) '-ent^. 
Biilletin 22G: Re-pirutory Protective i'>|uipn!ent. 19f;j. ?A pp. 

20 cent-. 
Bulletin 241: Chlorine Ilandlins: in Stevedorinir Operalions. 19G2. 

9 pp. 15 cents. 
Bulletin 259: The Use and Ilanrllitiir of Compressed Gases. I9Go. 

.'10 ])!). 15 cent-. 
Bulletin 205: The inor^ajiic Acids. 19G4. 27 j)p. {rt cent-<. 

ORGANIZATION AND ADMINISTRATION SERIES 

Bulletin 211: Control of the Physical Environment. 19G0. i;] pp. 
15 ^'ent-. 

P)ulletin 22o: The Consultative Aj)proach to Safety. lOGO. 9 p]». 
! 5 cetit-. 

P̂  llefin 247: I^undamentaP of Accident Prevention. 19G2. 14 pj). 
15 cents. 

Bulie'in 255: U-inir Injury Statistics. 1903. i s pp. 15 cents. 

Tills hvU't'H, on' i)j flu- .•^•(rt- on i^'v'ihj ;n lu'hi'-iru. n-a- [jn-
p'lnd III Iji-, Mnn'iinif Bra/'.fh Ir; Rnlpli W. Xi I'-.r.-iron' 



m 

CONTENTS 
Pag« 

The Swinging Boom 2 
Stress at High Angles 4 
Boom Failure 5 
Gooseneck Fauures 6 
Guy Failures 6 
Auxiliary Stays _ 7 
Conclusion 7 

Burtoned Loads 7 
Tension on the Falls _ 7 

Stress Oa Guys _ 10 
Boom Angled Inboard From Heel 12 
Boom Fore and Aft From Heel 14 
Boom Angled Outboard From Heel 17 
Burton Boom . 17 

Jackknifing 17 
Jackknifing the Burton Boom _ 19 
EbelGear — 20 

Preventers 20' 
Summary of Suggested Safe Practices in Rigging and Using Cargo Han­

dling Gear 21 



t' I 

iXf 

iafety in Industry 
MECHANICAL AND PHYSICAL HAZARDS 

RIGGING CARGO GEAR 
"THIS bulletin, "Rigging Cargo Gear," differs from others in the 
• Safety in Industry series in that it is written for and about a 

specific industry—stevedoring. Since this is the case, the terminology 
of the industry, which may or may not be familiar to some of the 
people acquainted with other bulletins in the series, has been used. 
Also, a much more informal and personalized style of presentation has 
been adopted. 

"Rigging Cargo Gear" was first published in mimeograph form in 
1953. Over the years it has been revise'^ and extended to reflect the 
Bureau of Labor Standards' efforts to prevent injuries in the use of 
ship's gear, first on a promotional and educational basis, and later 
under the administrative authority contained in Public Law 85-742 
amending the Longshoremen's and Harbx)r Workers' Compensation 
Act. Although the bulletin is based on equipment peculiar to the 
maritime industry, it is believed that the suggestions oiTered can, in 
some cases, be applied to shore based hoisting apparatus as well. 

* • ^ 
Failure of conventional ship's cargo gear, while not common, occurs 

more frequently than necessary. Claims for gear replacement, cargo 
damage, loss of time and occasional injuries to personnel are the costs 
which the stevedore must often pay for the failure of gear which he 
does not own and over which he does not have complete control. 

The fundamental cause of gear failure in burtoning cargo is the 
lack of safety devices to prevent overloar'^ng the gear and the lack 
of information available to the stevedore or the ship operator as to 
when gear is being overloaded. 

Experienced seamen and stevedores know that if the falls are 
tightlined with little or no load on tho hook, all but the weakest 
winches will part a guy or tear down a boom. They also know that 
if a load close to the alleged "5 ton SWL" of a set of gear is burtoned. 



the gear seems to be under excessive stress and may fail. The reason 
for these failures is seldom understood. 

I t is the purpose of this bulletin to give an understanding of the 
stresses to which the gear ivS subjected, to present a few simple rules 
for rigging the gear to keep these stresses at a minimum, and to point 
out in a general way the practice and conditions which are likely to 
result in failures. The illustrations used are based on the dimensions 
of a single specific set of gear. For other gear and other setups of 
the same gear, the stresses will differ from those indicated, but, except 
in very unusual cases, not to a significant degree. In any case the 
principles involved apply to all gear used for burtoning. If the steve­
dore combines this information with his own experienced judgment 
of the condition of the particular gear which he happens to be work-
ing, lie can prevent many gear failures and so obtain a safer and 
more efficient operation. 

The attempt has been made to present the explanatory material in 
as simple terms as possible, taking the development step by step. If 
a single model boom is erected, using approximately the proportions 
•given in the examples, the statements regarding tension on lines can 
be demonstrated with a small spring scale and some fishline and 
sinkers. 

The conclusions and practical applications of each step are sum­
marized in the back of the bulletin. 

THE SWINGING BOOM 
[ • ^ 

r : I 

Failures of swinging booms from overloading are rare because their 
safe working loads can be stated clearly and the safety factor is rela­
tively high. The stresses on a swinging boom will be considered, how­
ever, because a knowledge of them will aM in understanding the ad­
ditional stresses that are set up by burtoning cargo. 

Figure lA shows the compression on the boom and the tension on 
the topping lift produced by a 1-ton load hanging from the head of 
the boom. (The compression on the boom produced by the tension of 
the fall between the head block and the heel block has been disre­
garded. With a single part fall, it is equal to the weight of the load.) 
The boom is 55 feet long and is supported by a mast that is 43 feet 
between the heel of the boom and the topping lift block. The boom 
is shown in tliree different positions, from horizontal to about as high 
an angle as is likely to be worked. (See Plate 1.) 

At 75° elevation of the boom, the tension on the toppi"^ '̂*t lo only 
0.4 ton while, Avhen tlie boom is horizontal, the tension on the topping 
lift is 1.6 tons. This increase is easy to understand if one realizes that, 
if the boom were standing upright, all the weight would be on the heel, 
and a man upon the mast could keep it from falling with his hand. 
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PLATE L—Stresses on swinging boom at various boom angles. 

0.4 ton 
1.3 tons. 

0.9 tun 

1.3 tons 

Ui—f—Mast 

ire" 

FIGURE 1A.—Elevation, 55-foot boom on 43-foot mast. 

1.8 tons 

1.8 tons 

FIGURE IB.—Elevation, 55-foot boom on 30-foot mast. 
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When the boom is horizontal, however, it is supporting none of the 
load, which is held entirely by the topping lift. The boom now serves 
only to force the load and the topping lift away from the mast. 

The weight of the boom itself acts in a similar manner. In a 
vertical position this weight is all on the heel but w ĥen the boom is 
horizontal, half the weight is on the heel and the other half is supported 
by the topping lift. 

Failure to realize that the tension on the topping lift increases as 
the boom is lowered has caused many booms to be dropped. The 
longshoreman takes enough turns on a cleat or gypsy to hold the boom 
when it is high, but when the tension gradually increases to the point 
at which he realizes that he needs another turn, he can't hold the line 
with one hand while he takes it. Then he must let go and the boom 
drops. On the other hand a boom is rarely dropped Avhile raising it 
as the man must have sufficient turns to pick it up. 

Figure IB shows the stresses produced by a 1-ton load on the same 
length boom but on a shorter mast—30 feet from heel to topping lift 
block. The same three angles of the boom have been taken. At each 
angle the tension on the topping lift is greater than it wc 3 for the 
longer mast, going from 1 ton at 76° to 2.1 tons when the boom is 
horizontal. 

This difference in tension on the topping lift for the two heights of 
mast is caused by the difference in the angle between the topping lift 
and the boom in the two cases. The smaller this angle, for the same 
angle of the boom, the greater the tension on the topping lift will have 
to be. (This can easily be demonstrated by raising the cover on a man­
hole. Your arm is the topping lift. If you pull always at right 
angles to the cover, it comes easily. But try raising it with your arm 
just a few inches above the hinge.) As might be expected, an increase 
in the tension on the topping lift produces an increase in the compres­
sion on the boom. In Figure lA the compression is 1.3 tons, while in 
Figure IB it has gone up to 1.8 tons. 

This relationship between height of mast and length of boom is of 
no importance on a jumbo because it is taken into account in designing 
the gear. On light gear, however, it may be overlooked and the same 
strength, 55-foot boom, for example, may be used on a short mast as on 
a tall one. Since the difference in compression on the boom applies just 
as well to burtoning as it does to handling a load on a swinging boom, 
it is suggested that when he has a choice, the stevedore handle heavier 
loads, such as lift trucks, on the set of gear with the taller mast or 
kingpost. 

Stress laf f^igb Angles 

If the mast T\ere tiie same height as the length of the boom, the 
tension on the copping lift would continue to decrease as the boom was 

4 
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topped higher than the 75° shown in the illustrations and would be­
come zero when the boom was vertical. 

Since in almost every set of gear the mast is shorter than the boom, 
a point is reached in topping the boom beyond which no further re­
duction in tension on the topping lift occurs. For example, with the 
proportions shown in Figure lA, the tension on the topping lift will 
decrease to about one-quarter the weight of the load at more than 85* 
but with tlie proportions sliown in Figure IB the tension on the top­
ping lift will remain approximately equal to the weight of the load at 
anglco above 75° while the compression on the boom will increase 
slightly. 

There is also a slight increase in topping lift tension and boom com­
pression at high angles caused by the fact that these two lines do not 
meet the boom at a point, as shown in the drawings, but are offset 
from the axis of the boom by the head fittings. The result is the same 
as lengthening the boom. These increases are small and of no im­
portance in practical operations. 

Boom Failures 

Since it is general knowledge that there is more danger of boom 
failure when the boom is low than when it is topped well up; the fig­
ures indicating that the compression on the boom remains the same at 
all angles may seem in error. The fact is that a boom fails, not 
through coUapsing like an accordion but by bending like a soda straw. 
As long as the straw remains perfectly straight it can support a con­
siderable weight, but once it starts to bend very little weight will 
cause it to fold up completely. What happens to the soda straw hap­
pens also to the boom. 

When the boom is topped well up, its own weight is pretty much in 
line with its axis. Just as a man with his arms extended above his 
head can brace himself against the wall with his finger tips and keep 
his body straight, the boom easily remains straight. If, however, 
the average man tries to support himself with his toes on one chair 
and his extended arms reaching another, he will sag in the middle. 
The boom laid flat and supported by the gooseneck at one end and the 
topping lift at the other tends, like the man, to sag in the middle. 

The boom has a greater tendency to fail at a low angle, not because 
there is greater compression on it but because it is less able to with­
stand the same compression when it is slightly bent by its own weight. 

These principles apply equally well to both burtoning and to the 
use of the swinging boom. Three practical applications of the above 
facts can be made. 

1. Particular care should be taken to avoid overloading or putting 
shock loads on the gear when the boom is at a low angle. 

^^ 
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2. Care should be taken to avoid letting a loaded boom come up 
against a stay, shroud, or oilier fixed object, as the resultant bending 
may cause the boom to fail. 

3. Wliile it would be difficult, if not impossible, to judge from 
appearance just how much a boom was weakened by one or two inches 
of permament set, there is no doubt that its strength is reduced. It 
is suggested that the stev^edore inspect all booms before starting work 
and report any bent booms to the mate. 

Oooseneck Failures 

Failures of the jumbo gear are usually confined to breaking the 
gooseneck or pacific iron. The most obvious cause is heaving on the 
guys with power when the gooseneck is frozen through lack of lubri­
cation. I t is suggested that stevedores try to have the ship's crew 
break out the jumbo and see that it is swinging freely before the 
longshoremen touch it. If the stevedore must break out the boom it 
should be lowered to an angle of about 45°, keeping the guy on the 
high side taut if tliere is a list on the vessel. Then have a few men 
swing on a guy to be sure that the gooseneck is free. If it will not 
turn by hand, additional effort should be made at the gooseneck rather 
than by heaving on the guy with winch power. Power applied to the 
end of a 50-f6ot wrench handle (the boom) is certainly going to move 
something but it may not break loose the rusted pin. 

Another cause of bending or breaking the pacific iron is attempting 
to slew the boom with the guys when the boom is topped high. A 
moment's thought will show that if the boom is straight up and down, 
it must rotate to turn the gooseneck. Pulling on a guy would only 
bend the pacific iron—^not rotate the boom. To be sure, neither the 
jumbo nor any other boom is worked in a vertical position, but at 
high angles the head of the boom goes through a very small arc as 
the gooseneck turns. In such a position more of the pull on the guy 
tends to bend the pacific iron than tends to turn the gooseneck. 

For this reason it is suggested that the boom be topped no higher 
than necessary for the load to clear the deck before it is swung into 
its athwartships position. I t can then be topped as high as necessary. 
In discharging cargo from the near end of the hatch, the boom should 
be lowered before it is swung. 

Guy Failures 

The guys on jumbo booms have carried away because the two drivers 
of the guy winches did not act together. One heaved while the other 
held or both heaved together. This can be avoided by being sure that 
both men can see the signalman. As a further precaution, winch 
drivers should be instructed to stop heaving and hold if at any time 
the stress on the guy appears to be excessive. It is difficult to imagine 
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a situation in which ^o stop heaving would introduce a hazard. To 
stop in case of doubt might disclose a misunderstanding of signals 
in time to avoid carrying away a guy. 

Auxiliary Stays 

Some vessels, notably the Liberty ships, require setting up auxiliary 
stays on the mast ^^hen the jumbo is used. Failure to observe tbis 
precaution, which is clearly stated on the rigging plans, has resulted 
in carrying away some masts. 

Conclusion 

By observing the safe working loads for which the booms are rpted 
and the precautions noted above, the possibility of failure of gear 
when using a swinging boom is very slight if proper inspection and 
maintenance schedules are followed. 

BUPTONED LOADS 

The stresses on the gear when the boom is used swinging are rela­
tively simple. Overstressing any part of the gear far beyond the 
designed limits can be avoided merely by keeping the loads within the 
rated capacity. In burtoning, however, no simple load limitation 
can be fixed. The stresses produced by a given weight of load vary 
widely with differences in the trimming of the booms, the position 
of the guys and the height to which the load is raised. 

We shall start the discussion of these factors with the last point 
and consider the effect of the height of the load on the tension in the 
falls. 

Tension on the Falls 

The tension on the falls increases as the angle between them in­
creases. Suppose we tie one end of a line to a pad eye on the bulk­
head, hang a block with a 20-pound weight in the bight, attach the 
other end of the line to a scale, and then hold the scale. If we hold 
the scale close to the padeye, as in Figure 2A, it will read one-half 
the weight of the load, or 10 pounds. We support one-half the weight 
and the pad eye supports the other half. As we move back from the 
bulkhead, the reading on the scale will gradually increase. When the 
angle between the two parts of the line is 90° (Figure 2B), the scale 
will read 14 pounds. When the angle in the bight is 120°, the scale 
will read 20 pounds (Figure 2C), or the weight of the load. (See 
Plate I I . ; 

From this point on a small change in the angle between the lines 
will produce an increasingly large change in the scale reading as 
shown in succeeding figures. At 140° (Figure 2D), the stress is 
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PLATE II.—Tension on the falls depends upon angle between the falls. 

10 lbs. 

pull on scales 

FIGURE 2A.—Fall angle 0° 

14 lbs 
puli on scales 

FIGURE 2B.—Fall angle 90"= 

20 lbs. 

pull on scales 

FIGURE 2C.—Fall angle 120° 

28i lbs. 
pull on scales 

FIGURE 2D.—Fall angle 140" 

i'S' 

38i lbs. 
pull on scales 

FIGURE 2E.—Fall angle 150°. 

.160° 

57J lbs. 
puli on scales 

FIGURE 2F.—Fall angle 160° 

114 lbs. 1 ^ 
pull on scales 

229i lbs. 
pull on scales 

FIGURE 2G.—Fall angle 170° FIGURE 2fl.—Fall angle 175°. 
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almost one and one-half times the weight of the load, and at 150° 
(Figure 2E) is almost double. At 160° (Figure 2F), the stress in the 
line is nearly 3 times the weight of the load, and to get the angle to 
170° (Figure 2G) will require a pull of 5% times the weight of the 
load. If we wish to flatten the angle out to 175° (Figure 2H), we 
will have to pull 229^ pounds or lli/^ times the weight of the load 
to do so. 

Keeping in mind that the actual downward pull of the load is only 
10 pounds on each end of the line, what happens to all this extra pull ? 
If you look closely at the figures you will see (and if you try the 
experiment you will feel) that it is largely a horizontal pull. Exactly 
the same thing takes place when a load is supported between the 
heads of the two booms. This horizontal pull tends to move the heads 
of the booms together. The outboard or working guys hold the booms 
against this pull. 

Table I lists the tension on the fall and the horizontal pull tending 
to move the heads of the booms together for a load of a 2,000-pound 
ton at various angles between the falls. When loads are tightlined 
as high as the winch can lift them, the tension on the falls is limited 
only by the strength of one winch. With a heavy load the final fall 
angle will be small. With a light load it will be large. The interesting 
thing is that the light load at the large fall angle will produce a 
greater horizontal force than will tlie heavier load which stalls the 
wn eh at a smaller fall angle. It is this horizontal pull that the guys 
have to counteract. 

TABLE I 

'M 

It ; 

Fall angle 

0" 
60° 
90° 

120° 
Uo 
:uO° 
160° 
170° 
175° 

Angle of 
each fall 

with 
horizon 

90° 
60° 
45° 
30° 
20° 
15° 
10° 
5° 
2.5° 

Ratio of ten­
sion on fall 
to weight 

of load 

.50 

.57 

.71 
1.00 
1.46 
1.93 
2.88 
5.74 

11.46 

Tension on 
each fall. 

with load of 
2,000 pounds 

(Pounds) 
1,000 
1,155 
1,414 
2,000 
2,924 
3,864 
5,759 

11, 474 
22, 926 

Horizontal pull 
tending to 

bring boom 
heads together 

(f^nda) 
0 

577 
1,000 
1,732 
2,748 
3,732 
5,671 

11.430 
22.904 

The above values for the tension on the fall are most frequently 
seen in tables and diagrams of sling angles. The only difference is 
that the sling angle diagram is upside down when applied to fall 
angles. 
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These facts have the following practical applications in burtoning: 
1. Use slings which are no longer than necessary. 
2. Keep the hook as close to the junction of the falls as possible.^ 

If chain is used for additional weight, hang it in a bight beside the 
hook rather than between the hook and the junction of the falls. 

3. Keep the loads as close to the rail as is practicable. 
4. Severe tightlining of even very light loads is dangerous because 

a difference of only a foot or two in the height of the load may in­
crease the stress tremendously. 

STRESS ON GUYS 

Experience shows that the burton (yard) gear very seldom pre­
sents any difficulty. When failures occur they are confined almost 
entirely to the up-and-down (midships) gear. For this reason the 
following discussion of stresses in relation to trimming the boom and 
guy refers exclusively to this side of the rig with only brief mention 
of the burton gear. 

Figure 3A shows a plan view of a typical set of gear (No. 4 aft on a 
C-3) trimmed to work the near end of the hatch with the up-and-down 
boom in a fore and aft line through its heel and the ^ y in line with 
the fall. A number of elevation views are shown with calculations 
to indicate the tension on the guy produced by a one-ton load at several 
different fall angles. In these and the following illustrations the 
actual compression on the boom is not shown. Instead, the figure on 
the boom indicates the weight of load which, when lifted on a swing­
ing boom, would produce approximately the same compression in the 
boom as is produced by the one-ton load in the situation shown. (The 
tension of the fall along the boom from head block to heel block has 
been disregarded. See Plate III.) 

I t will be noted (Figure 3B) that even with a fall angle of only 
90°, where the junction of the falls is about 20 feet above the deck, the 
tension on the guy is 1.6 tons and the boom has to support the equiva­
lent of 2.1 tons. The stresses go up (Figures 3C and 3D) as the one-
ton load on the hook is raised until, (Figure 3E) the angle between 
the falls reaches 150°, when the tension on the guy is 6.2 tons and 
the equivalent load on the boom is 6.4 tons. 

This explains why a boom which has been tested with a swinging 
load of 7 tons will sometimes fail under a load of only 3 or 4 tons which 
is being supported by 2 booms. Unless otherwise stated, "5 ton SWL" 
stenciled on the heel of a boom refers to a load on a swinging boom, 
not to a burtoned load. 

iSec. 1504.52(f) of the Safety and Health Regulations for Longshoring limits this 
distance to 2 feet. 
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PLATE in.—Tension on guy and equivalent load on swinging boom 
for various fall angles. Boom fore and aft. Guy in line with fall. 

Equal to 2.1 
tws on 
swinging ijoom 

FIGURE SB.—Stresses at fall angle of 90°. FIGURE SC—Stresses at fall angle of 120°. 

m' I 

1 1 
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o 
o 
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Guy 
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14' 
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§• 

f-12'-^ 
—16'-J 

35H 

Hatcii square 

VHoom 

Fall 

•-15'-J 
Rail 

^IGURE 3A.—^Plai^stresses on gear, 55-foot boom fore and aft. Guy in line with fall. 

1.93 tons on fall 

. I f 
Equal to 6.4 tons 

on swinging boom 

FIGURE 3D.—Stresses at fall angle of 140°. FIGURE 3E.—Stresses at fall angle of 150° 
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Boom Angled Inboard From Heel 

Merely by swinging the boom inboard to the center line of the 
vessel (and slacking off on the topping lift so that the head of the 
boom is still the same distance from the end of the hatch, Figure 4A), 
we find that the stresses are considerably reduced. At a fall angle 
of 90° (Figure 4B), the tension on the guy has dropped from 1.6 tons 
to 1.0 ton and the equivalent load on the boom from 2.1 to 1.3 tons. 
At a fall angle of 120° (Figure 4C), the guy tension drops from 2.9 
tons to 1.7 tons and the equivalent load on the boom from 3.2 to 1.9 
tons. (Since the values for other fall angles are reduced in proportion, 
they are not shown. See Plate IV.) 

Since the fall angles and therefore the horizontal pull are the same, 
one may wonder why the tension on the guy is lower in Figure 4C 
than in Figure 3C. A comparison of the two figures will show that 
the guy in Figure 3C is much more nearly vertical than it is in Figure 
4C. Since the guy serves only to keep the head of the boom from 
moving horizontally, it could do this most easily if it too were hori­
zontal. (You pull straight -̂ at on a door ^landle, not down toward 
the floor.) On the other hand, it should be clear that pulling straight 
down on the guy would do nothing to keep the boom head from swing­
ing around. Therefore, the further the guy is from the vertical, the 
less tension on it, and the more nearly it approaches the vertical, the 
greater the tension on it. 

One other benefit of swinging the boom inboard should be pointed 
out. In Figure 3B the fall angle of 90° was reached with the junction 
of the falls 20 feet above the deck, while in Figure 4B this angle 
was not reached until the junction of the falls was 26 feet above the 
deck. In other words if, with the setup shown in Figure 4B, we 
kept the load only 20 feet above the deck, we should have had a smaller 
fall angle and hence even less tension on the guy. 

Now let us leave the boom where it is but move the guy around to 
see whether any further reduction in tension can be obtained. Look­
ing at the plan shown in Figure 5B, we see that the head of the boom 
is not going to move directly athwartships in line with the fall but 
is going to swing in an arc around the mast or king post along the 
path of the curved arrow. The guy can most easily prevent this 
swing if it is at right angles to the boom. (Remember that you keep 
your arm at right angles to the door when opening a heavy one.) 
With the guy in line with the fall, Figure 5B, the horizontal pull 
acting on the guy must be the same as that produced by the fall. For 
a fall angle of 120°, this is equal to .86 times the weight of the load 
as shown in Figure 5A Using this value in Figure 5C, we find that 
the horizontal p 1 on tue guy when it is at right angles to the boom 
has been reduced to .70 times the weight of the load. In Figures 
6D and 5E are shown the guys in the two respective positions as they 
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PLATE IV.—Tension on guy and equivalent load on swinging boom 
at various fall angles. Boom over center line. Guy in line with fall. 

^ . F 

FIGURE 4B.—Elevation, stresses at fall 
angle of 90° 

FIGURE 4C.—Elevation, stresses at fall 
angle of 120°. 

FIGURE 4A.—Plan, stresses on gear. 55-foot boom angled inboard from beeJ. Guy 
in line with fall. 
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would appear at their true length. The .86-ton horizontal pull pro­
duces an actual tension of 1.7 tons in the guy in line with the fall 
(the same value which was reached by a different method in Figure 
4C) and the .'J'O-ton horizontal pull produces an actual tension of only 
1.1 tons on the guy at right angles. In the latter position, the tension 
on the guy is reduced not only by a decrease in the horizontal pull but 
also by the fact that the guy is flatter and hence can hold the boom 
more easily. The equivalent load on the boom is 1.5 tons as compared 
with 1.9 tons when the guy is in line with the fall. (See Plate V.) 

Theoretically we could move the guy even beyond a right angle 
to the boom and have some further slight reduction because the guy 
would become still flatter. From a practical standpoint however, the 
movement of the guy in this direction is either limited by the shrouds 
at the next set of gear or, when the boom is not angled so far inboard, 
might be carried too far. 

The practical application of these facts is as follows: 
1. The closer the heads of the two booms are together, and the 

higher they are, the less will be the tension on the falls and therefore 
on the guys for any given height of the junction of the falls. 

2. When the boom angles inboard from its heel, the tension on the 
guy will be least when the guy is approximately at right angles to 
the boom in plan view, or as seen when looking up from on deck. 

Boom Fore and Afi From Heel 

Referring back to Figure 3C, we saw that with the boom fore and 
aft, and the guy in line with the fall, a one-ton load at a fall angle of 
120° produced a tension of 2.9 tons on the guy. If we move the guy 
back abreast the heel, as in Figure 6A, we will find (Figure CB) that 
the tension on the guy has increased to 3.0 tons but the equivalent load 
on the boom has decreased from 3.2 tons to 2.9 tons. If, however, we 
lead the guy out ahead of the boom, as in Figure 6C, the same distance 
tliat it was behind the head in Figure 6A, the tension on the guy is not 
changed (Figure 6D). I t remains at 3.0 tons but the equivalent load 
on the boom will increase from 2.9 tons to 3.6 tons. (See Plate VI.) 

This increase in load on the boom when the guy is out ahead of the 
boom is caused by an increased tension on the topping lift, which 
went up from 0.5 to 2.8 tons. The guy pulls against the topping lift. 
When, however, the guy is abreast the heel, it pulls more nearly in 
the same direction as the topping lift and actually takes some of the 
load from it. (An extreme example of this occurs when the guy is 
so far behind the heel that it causes the boom to jackknife. There is 
then no load on the topping lift at all.) 

The application of these facts is as follows: 
With the boom fore and aft, the least compression will be placed on 

the boom if the guy is back near the heel. The least tension on the 
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PLATE v.—Showing change in tension on guy and equivalent load on 
swinging bcom with change in position of guy. Boom over center 
line. Fall angle of 120°. 

ml I 

Guy 
\ 

0.86 
ton 

1 

1 
1 

1 

/ 

0.86 
ton 

^ 

Fall 

FIGURE 5B.— '. IRE 5B.—Plan, horizontal pull on fall I FIGURE 5C.—Plan, horizontal pull on fall 
and guy. Guy in line with fall, ' and guy. Guy at right angle to boom. 

» t - ' 
1 ton load 

FIGURE 5A.—Elevation, junction of falls siiowing tension on faHs and horizontal pull 
on falls at angle of 120°. 

0.55 ton 

P . 
0.86 ton 

o«. - Equal to 1.9 tons 
~n^on swinging boom Mast 

Tope^l i !^ 

/ on 

0.70 ton 

\ i i 
irifw—1.1 tons 

\ \ 
lual to 1.5 tonsS. 
swinging boom \ 

FIGURE 5D.—Guy and boom from 5B in 
true length showing tension on guy and 
equivalent load on swinging boom. 

FIGURE 5E.—Guy and boom from 5C in 
true lengtb showing tension on guy and 
equivalent load on swinging boom. 
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PLATE VL—Showing changes in tension on guy and equivalent load on 
swinging boom with changes in position of guy. Boom fore and aft. 
Fall angle 120°. 

Tension on topping lift 
0.5 ton 

Equal to 2.9 tons 
on swinging boom 

FIGURE 6A.—Plan, horizontal pull on guy 
and horizontal thrust on boom. Guy 
abreast heel. Fall angle 120°. 

FIGURE 6B.—Guy snd boom from 6A in 
true length showing tension on guy and 
topping lift and equivalent load on 
swinging boom. 

^tons-»j 

Z^f^ ton 

FIGURE 6C.—Plan, horizontal pull on guy 
and horizontal thrust on boom. Gay 
ahead of fall. Fall angle 120°. 

FIGURE 6D.—Guy and boom from 6C in 
true length showing tension on guy and 
topping lift and equivalent load on 
swinging boom. 
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guy will result if it is at right angles to the boom. With light booms 
on short masts, place the guy near the heel. With heavy booms and 
light guys, place the guy at right angles to the boom. 

Boom Angled Outboard From Heei 

In working an offshore deckload, or in spotting u boom over the 
offshore coaming, the boom on most gear will angle outboard. In such 
a case, it is very important that the guy be led back abreast the heel 
to avoid excessive stress. Figure 7 illustrates such a situation and 
shov'3 three possible guy locations. At A, it is in line with the fall; 
•it B, it h gbreast the heel; and at C, it is about as far back of the heel 
as it OiTi he placed without allowing the boom to jackknife. (Seo 
Flute y iL) 

The CO) r^sponuing stresses on the guy and the equivalent load on 
tue boom r re shown in Figures 7A, B, and C and are listed in the 
follow ing table for a one-ton load at a fall angle of 120°. 

Equivalent load 
Guy position Guy termon on boom 

(tom) (toia) 
A 4.4 4.8 
B 2.9 2.9 
C 2.6 2.5 

From the above it should be evident that when the boom angles 
outboard from its heel, the guy should be placed abreast the heel or 
as much farther back as it is possible to go without permitting the 
boom to jackknife. 

Burton Boom 

The infrequent failure of the burton ^ a r can now easily be ex­
plained in the light of the previous discussion. The boom always 
angles outboard from its heel. In fact, it is often so far outboard 
that the angle between the fall and the boom in plan view is less 
than that between the baom and the guy, which is normally placed 
weU behind the heel of the boom. Because the burton boom is usually 
lower than the up-and-down boom, the stress on the guy is further 
decreased by the fact that the guy of the burton boom is more nearly 
horizontal than is the offshore guy. Taken together these factors all 
combine to keep the stresses on the burton boom at a minimum. 

JACKKNIFING 

I t was pointed out above that when the un-and-dovrn boom angles 
outboard from its heel, the guy (and the preventer) will have the 
least tension on it when it is as far back of the heel as possible but 
not so far back as to allow the boom to jackknife. The question is, 
how far is "as possible"? 
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PLATE VII.—Showing changes in tension on guy and equivalent load on 
swinging boom with changes in position of guy. Boom angled out­
board. Fall angle 120°. 

FIGURE 7.—^Plan, three different positions > . guy showing horizontal pull on guy and 
horizontal thrust on hoom. Fall angle 120°. 

0.8S ton 

Mast 

Equal to 4.8 tons 
on swinging boom 

FIGURE 7A.—^Tension on 
guy and equivalent load 
on swinging boom with 
guy at A in plan. 

FIGURE 7C.—^Tension on 
guy and equivalent toad 
on swinging boom with 
guy at C in plan. 

1.08 tons , 0 0 ton 

topPjiS. 

Mast 

Equal to 2.9 tons 
on swinging boom 

FIGURE 7B.—Tension on 
guy and equivalent load 
on swinging boom with 
guy at B in plan. 

1.20 tonsv 1.15 tons 

Equal to 2..S tons 
on swinging boom 
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There is no way, otiier than calculation or experiment, to tell whether 
a particular setup will cause the boom to jackknife with a particular 
fall angle. For example, with the guy at C in Figure 7, a load at a 
fall angle of 120° is perfectly safe, but over 150° the boom would 
probably jackknife. 

For safety, it is desirable to place the guy in a position which will 
hold the boom down, no matter how much it is tightlined, without 
securing it so far out toward the head of the boom as to place an 
unnecessarily high stress on the gear. This condition is met when 
either the guy or the preventer is secured to a pad eye located so 
that when one sights from the pad eye to the head of the burton boom 
the latter appears just beneath the up-and-down boom. 

Again, using the examples in Figure 7, sighting from the pad eye 
on deck at C, the head of the burton boom would appear above the 
heel of the up-and-down boom, indicating that the latter can jack-
knife. On the other hand, sighting from the pad eye on deck at B, 
the head of the burton boom would appear a couple of feet below the 
up-and-down boom. Unless the burton boom itself jackknifed high 
enough to appear above the up-and-down boom, the latter could not 
jackknife even by tightlining the empty hook. 

Ja€kkniflng the Burton Boom 

Once the up-and-down boom starts to jackknife, it is practically 
impossible to drop the load fast enough to stop it. Since the burton 
boom is the lower of the two, it does not act in the same manner but 
is raised by the fall. As soon as the winch drivei stops heaving, the 
boom stops rising. For this reason, it is not so important that the 
burton boom be held down by the guy. 

The same method of sighting is used for the burton boom as for the 
r,p-and-down boom. Sighting from the pad eye to which the outboard 
guy of the burton boom is secured, the head of the up-and-down boom 
will probably appear either above the burton boom or below it. 

If the head of the up-and-down boom appears below the burton 
boom, the latter cannot rise at all. 

If the head of the up-and-down boom appears above the burton 
boom, the latter can rise until it reaches the line of sight. I t cannot 
be raised above this line even by tightlining an empty hook. This is 
the usual condition in actual practice. I t causes no harm as long 
as the amount of rise is not enough to cause the up-and-down boom to 
jackknife. 

If the head of the up-and-down boom should appear behind the king 
post which supports the burton boom, the latter c&n be raised all the 
way and will, by changing the line of sight, prob&bly cause the up-
and-down boom to jackknife also. This situation is often found at the 
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No. 4 forward gear on Victories and on any set of gear where the 
heels of the booms are close to the rail. 

In such cases, particularly at No. 2 aft and No. 3 forward on many 
C-4's, it is suggested that the guy be left well back of the heel. To put 
the guy where it would prevent topping the boom, would mean that 

fi; ' it would be so nearly parallel to the boom as to place it under terrific 
gs tension. Then to hold the boom down, place the preventer under the 
"*: boom and leave it a foot or two slack. 

This exception to the rule that preventers must be kept tight is to 
avoid the chance of the guy becoming slack (as in drying out after 
having been set up while wet) and throwing all the load on the pre­
venter which, in this position, would probably carry away v.ith a very 
light load. 

Ebel Gear 

On many new vessels there is an unusual rig known as the Ebel gear, 
in which each boom is supported by two topping lifts. The outboard 
topping lift reeves through a block and continues down to the deck 
to serve as a guy. The result of tightlining a load on this gear is to 
cause the burton boom, or in some cases the up-and-down boom, to top 
up. No danger is involved as the booms will not fly back. They will 
stop rising as soon as the winch driver stops heaving in. 

With this gear, it is important that no attempt be made to hold the 
booms down with preventers, as to do so would subject the gear to 
excessive stress such as occurs when the usual type of gear is tight-
lined. As designed, the Ebe! gear can burton the full 5 or 10 tons for 
which it is rated and, as long as the booms are free to top up, the gear 
will not be overloaded no matter how high the load is raised. This 
is the only burtoning gear of which we know that has this safety 
characteristic. 

M 

El 

PREVENTERS 

Preventers are poor substitutes for guys that are not strong enough. 
First, they cannot equally share the load with the guy. The pre­
venter is usually a single heavy wire while the guy has a manila 
purchase. If the preventer and the guy have an equal tension under a 
light load, the guy stretches much more than the preventer under 
heavier loads so that the latter has to take most of the increase. 

Second, rarely are fastenings available to secure the guy and the 
preventer close together on the d^ck or rail. We have seen that 
changing the position of the guy, changes the tension on it. If the 

W; i guy is in one place and the preventer in another, the tension on the 
^ i two will not be equal under all degrees of tension because the stress 

on one will increase more rapidly than on the other. 

.?ft* 
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Third, tho preventer is not usually included in the design and there­
fore gets little attention. Often it is a worn out fall, to start with, 
suitable provisions for properly securing it may be lacking, and it 
may be permitted to get in very poor shape. 

While there have been few cases in which either the guy or preventer 
parted and the other held, it is undoubtedly true that the proper use 
of preventers has saved many a weak guy. I t is therefore false 
economy for the stevedore to neglect to set them up properly. The 
following suggestions are offered: 

1. Secure the preventer as close to the guy as available fastenings 
permit. 

2. "When the two cannot be nearly parallel, it is preferable that the 
guy be in the position of greater stress. That is, more nearly in line 
with the fall under most conditions. 

. 3. Under light load (whic) is better produced by lifting a pontoon 
^ , i or beam on the hook than by hooking into a pad eye and using the 
^ . winch power directly), the guy should be adjsuted until there is a 

little more tension on it than on the preventer. Under a heavy load 
the guy will stretch and let the preventer have its share. 

4. Neither the preventer nor the guy should have real slack in it 
as it is almost a certainty that if one fails, the other will part when it 
fetches up with a jerk after the slack is taken out, and there will be 
two pieces of gear flying around instead of only one. The preventer 
is useful only in keeping the guy from parting, not in holding the 
boom after the guy parts. (A few vessels have heavy preventers which 
are intended to carry the guy load, and very light guys which are 
intended only for trimming the booms. So little additional strength 
is provided by these guys that they may better be left slack.) 

5. Since the manila guy purchase shrinks when wet and stretches 
; when dry, it must be checked from time to time during the job. 

SUMAAARY OF SUGGESTED SAFE PRACTICES IN RIG­
GING AND USING CARGO HANDLING GEAR 

1. Since the load on a topping lift increases as a boom is lowered, 
longshoremen should be instructed to take sufficient turns while the 
boom is high to insure having control of it when it reaches a low 
position (p. 4). 

2. Where there is a choice between a long and a short mast, with 
corresponding high and low topping lift blocks, in relation to the 
length of the boom, it will usually be safer to burton heavier loads, 
such as lift trucks, with the gear on the longer mast (p. 4). 

3. Particular care should be taken to avoid overloading or putting 
shock loads on the gear when the boom is at a low angle (p. 5). 
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4. Care should be taken to avoid letting a loaded boom rest against 

1 a stay, shroud, or other fixed object as the resultant bending maj 
• cause the boom to fail (p. 6). 

5. Booms should be inspected before starting work, and any that 
; are visibly bent should be recognized as having been weakened (p. 5). 
I 6. Before applying power to a guy, be sure that the gooseneck is 

free to turn by heaving on the guy by hand (p 6). 
7. In using the jumbo, avoid slewing the boom at high angles by 

slewing the boom first and then topping to the desired position in 
j loading and by lowering it before swinging in discharging (p. 6). 

8. Guy winch drivers, or men handling the guys on a jumbo boom, 
I should both have the signalman in clear sight at all times and should 

be instructed to stop heaving if at any time the stress on the hauling 
part appears to be excessive (p. 6). 

I 9. A check should be made with the mate before making a heavy 
lift with the jumbo to Gnd out whether auxiliary stays need to be set 
up (p. 7). 

j 10. To keep tension on the falls as low as possible in burtoning and 
j so avoid excessive tension in the guys, the following suggestions are 
I offered (pp. 7, 10): 

a. Use slings as short as practical. 
'< h. Keep the hook as close to the junction of the falls as possible. 
I Chain for additional weight should be hung in a b' \t beside 
I the hook rather than used to connect the hook with the junction 

of the falls. 
\ c. Keep the loads as close to the rail, deck, and coaming as possible. 

"̂  d. Avoid severe tightlining of even very light loads as a difference 
of only a foot or two in the height of the load may increase the 
stress tremendously. 

11. The closer the heads of the booms to each other and the higher 
they are, the less will be the tension on the fall and hence on the guys 
for a given height of the junction of the falls (p. 14). 

12. Rules for placing guys for minimum stress: 
a. When the up-and-down boom angles inboard from its heel, place 

the guy at right angles to the boom as seen when looking up 
from on deck (p. 14). 

b. When the boom is fore and aft, the stress on the guy will be least 
' when it is at right angles to the boom With a spindly boom and 

a heavy guy, the guy should be abreast the heel of the boom. 
I The tension on it will be increased slightly but the compression 
' on the boom will be reduced (p. 17). 

c. When the boom angles outboard from its heel, place the guy 
i abreast the heel or as much behind it as possible without i r-

mitting the boom to jacknife (p. 17). 
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13. Jackknling: 
a. The up-and-down boom cannot jackknife if either the guy or 

the preventer is abreast the heel of the boom and no higher 
than the heel (p. 19). 

b. The means of controlling jackknifing of the burton boom are 
explained on (p. 19). 

14. Preventers should be secured as close to the guy as available 
pad eyes permit (p. 21). 

15. Under light load, the guy should be adjusted so that it has a 
little more tension on it than does the preventer. I t is safer to apply 
this load by lifting a weight than by shackling the fall to the deck and 
heaving with the winch (p. 21). 

^ 7 ^ TST 

Compliance with the suggestions contained in this bulletin should 
be helpful in preventing gear failures. Its use as an instructional 
handbook for stevedores is recommended as a means of preventing 
personal injury and property damage. 
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This instructor outline is one of a 
series developed by staff of the Office of 
Occupational Safety and the Interna­
tional Division, Buieau of Labor Stand­
ards, U.S. Department of Labor. 

The outline is intended only as a 
guide to standard presentation of the 
subject in sequence and basic content. 
Additional information, material, and 
illustrations should be included for a 
complete presentation suitable to the 
conditions, locality, industry, or occu­
pational group. 
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SAFETY TRAINING TECHNIQUES 

It is of utmost importance that the instructor become acquainted 
with sor e of the basic training techniques in order to better prepare 
himself to conduct the course s'̂ ccessfully. 

Planning 

1. The instructor should have such visual aids as are pertinent 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor's outlir e could be 
very helpful as a guide that a particular visual aid should t ^ used. 

2. The course outline as well as the handout material and the 
visual aids should be checked at regular intervals. This should be 
done by the instructor in order to revise, improve, and modernize the 
course presentation. The material should also be chcked to make 
sure that it conforms with policies of labor and management in the 
country where il »vill be presented. 

3. The instructor's outiirie should be adapted by him to his 
particular method of presentation, keeping in mind that this is a 
discussion conference type of session. 

4. The instructor would do well to get an advance list of the 
students that will participate and their positions and backgrounds. A 
study of such information could be very helpful to the instructor when 
he faces his class. 

Preparation of Classroom 

Many conferences and courses have failed simply because no 
preparation was made for the classroom facilities. 

1. The classroom should be located in an area where there is the 
least amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as 
well as informal. A round-table seating arrangement is the most 
effective for discussion-conference sessions. 

4. The room should be equipped with a good blackboard, suffi­
cient chalk, and a clean eraser. A stand should be available for 
mounting the charts and visual aids to be used during the conference. 
A 35-mm. slide projector should be available. 



Teaching 

1. An official of the organization should open the first session 
with a statement regarding the general objectives of the course. He 
then should introduce the instructor to give hir^ the proper posture in 
relation to the group he will teach. 

2. At the first session, the instructor should open with an ex­
planation of the course objectives and its method of presentation. 
At this time, he should draw upon his experiences to relate an illus­
trative incident that will bring him in closer relationship with the 
group and, at the same time, enable him to introduce the theme of the 
first session. 

3. The course should be presented by employing the discussion-
conference method. 

4. The instructor should have the class follow a predetermined 
schedule and maintain order at all times. Only one participant-
should be permitted to give his viewpoint at a time. The instructor 
should keep the claes discussion within the subject matter as contained 
in the instructor's outline. 

5. If possible, an official should be asked to speak at the termina­
tion of the course. 

Tips for Instructors 

Learning is actually the acquisition of new ideas, abilities, and 
skills acquired through the senses of hearing, seeing, and feeling by 
touch. 

1. New ideas are conveyed through the presentation of knowl­
edge, and thought is stimulated through the student's sense of hearing. 

Abilities and skills are presented through the media of telling, 
demonstrating, and having students demonstrate under the super­
vision of the instructor. Students acquire abilities and skills via the 
senses of hearing, seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the stu­
dent absorbs more when he participates in a discussioa. The instruc­
tor therefore strives to get 100-percent class participation. 

3. The instructor should become aware of outstanding charac­
teristics of his students. This could be very helpful when leading 
discussions. For example: 

A. Some mav be more mature. 

B. Some may have a knowledge of safety. 

C. Some may have actual experience to draw on in the 
discussion. 

D. Some may have a faster learning speed than others. 
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E. Some may be "stallers" who can slow down the discussion. 
F. Others may be aggressive and want to monopolize the 

discussion. 
G. There may be a "know-it-all" in the group who must be 

properly controlled. 
H. Some may be constant latecomers who ask questions about 

previous discussions and delay the class. 

4. The teaching process consists of: 
A. Telling—this means giving background information to 

introduce a subject. 
B. Showing—a demonstration of some equipment pertaining 

to the subject lo be discussed is ver>' impressive. 
C. Illustrating—using charts, blackboard, slide, or films are 

ver>' helpful to highlight specific points in the discussion. 
D. Discussion conference—the participation of the students 

in formulating their thinking about the subject under dis­
cussion is fundamental to getting t!ie most out of the 
session. 

E. Conclusions—the instructor's summation of the session 
should knit together the points discussed during the ses­
sion, and should include other important details that may 
have been overlooked by the group. 

F. Questions—during the session, the instructor should use 
questions to stimulate discussion, and also to help bring 
the discussion back to the subject matter if it has strayed. 

Guest Instructors 

It is necessary that the instructor be granted full responsibility 
for conduct of the class; at times, however, he may wish to call in an 
expert in a particular field as a guest instructor (or lecturer). In 
such event, it is essential that the instructor maintain control of the 
course. 

The instructor must tie i i the work of the guest instructor with 
the balance of the course: he must outline the phase of the subject to 
be covered by the guest and satisfy himself that the guest hmits him­
self to the field as outhned: he should summarize the guest's contribu­
tion, pointing out its relative importance in the field of accident pre­
vention. While the use of a few guest instructors (properly utilized) 
can add to the effectiveness of the course, a series of" lecturers" whose 
topics are not correlated will inevitably result in confusion. 

It is recommended that "guest experts" be used only for supple­
mentary training, and not to replace even part of this course which 

ould be taught by one instructor. 
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ACCIDENTS 
NOT NEW 

PREHISTORIC 

NO STANDARDS 

Accidents have always been with us and have been caused by 
unsafe conditions and unsafe acts. 

Primitive man moved to caves, formed clan or tribe organizations, 
made tools and weapons and learned the use of fire. These afforded 
him more protection but introduced new hazards. 

It would be difficult to judge him from this time distance, as there 
were no standards in his day to compare him, his facilities, his 
actions, his conditions, his customs, and his accomplishments. 
Risk-taking, unknown to us, to procure food and other necessities 
was part of his daily life. 
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RISK-TAKING 
OLD STORY 

f' I RISKS AT 
WORK 
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CHART 2-SERIES A 

With prehistoric and Stone Age man, risk-taking was usually " calcu­
lated risk for their personal and tribal welfare." In the Middle 
Ages, this had changed to risk-taking for thrills or glory, as the 
knight who took part in jousts or in tournaments for the personal 
satisfaction of winning, and for the excitement of action and danger 
involved. Today, we have the same motivation, in those who take 
part in racing of automobiles, motorcycles, and aircraft ("drag" 
races also). Boxing and wrestling are a part of this same urge. 

Until recently and to some extent today, we find that there were 
workers who were proud of their abihty to fell trees, ride logs, lift 
heavy objects, and to walk beams high in the air. They believed 
that safety was "sissy.' By today's concept of safe performance, 
"risk-taking" at work is most unnecessary, but was characteristic 
of the daily lives of our forefathers in their work and in their 
recreation. 
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INDUSTRY UNDER ONE ROOF 

CHART 3—SERIES A 

START OF 
INDUSTRY 

HOME WORK­
SHOPS AND 
CRAFTSMEN 

TYPES OF 
ACCIDENTS TO 
CRAFTSMEN 

EARLY IN­
DUSTRIAL 
DISEASES 

The individual craftsman (shoemaker, hatter, blacksmith, carpen­
ter, bricklayer, etc.) generally worked alone or with a helper or 
apprentice. If he was killed or severely disabled in a work acci­
dent, it would not attract much attention, as it would be an isolated 
incident and generally known only to his neighbors, customers, 
family, and immediate associates. 

The power used was generally manpower or horsepower, except in 
gristmills (waterpower) and pumping (windpower). Serious acci­
dents generally were caused by falls, falling objects, burns, drown­
ings, and injuries inflicted by domestic animals. 

Certain industrial diseases were accepted as part of the job; for 
example, mercury poisoning of hatters, lead poisoning of painters, 
etc. Also sihcosis in mining and in grinding operations. 
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NEW INJURY 
SOURCES 

STEAM AND 
ELECTRIC 
POWER 

INDUSTRY 
UNDER ONE 
ROOF 

INDUSTRIAL 
DEVELOPMENT 

1837 TO 
PRESENT TIME 

STEEL 
INDUSTRY 

EFFECTS OF 
"PANICS" OR 
"DEPRESSIONS" 

With Ine coming of the factory, waterpower. was extended into 
manufacturing, closely followed by steam, and later, by electricity. 
Machinery was invented and improved to keep pace with expanding 
industriahzation. This brought new hazards. The new machines 
weia designed with no consideration for either the safety or the 
convenience of the operators. The workers were untrained and 
unskilled in the use of the new machines, and in the generation and 
use of the new power. Accidents multiplied and injmies became 
more severe as a result of these new and increased hazards. 

Due to the use of more efficient power and improved machinery, 
large factories came into existence when the new industries were 
placed under one roof. The resulting overcrowded conditions 
brought about an increase in the number of injuries which were thus 
sharply brought to the attention of the community. 

It may be considered that the first upward surge of industriahzation 
started in the United States in 1837, and slowed up as a result of the 
Civil War (1861-1865). The next upsurge began about 1880 and 
continued until about 1890 when development became even more 
widespread. 

To a great extent, this was due to the development of the steel in-
dustry„ In 1886, the United States passed Great Rritain in steel 
production, and has continued to lead the world in steel produc­
tion since that year. 

The increase in industrialization continued rapidly until the present 
time (halted or slowed only by "panics," "depressions," or "reces­
sions," which have been followed by spurts of industrial activity 
and process improvements). 
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NO WORKER 
TRAINING 
NO MACHINE 
GUARDS 

is I 

LACK OF 
FACILITIES 
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The growth of the machine age brought new sources of accidents. 
It also brought increasingly severe injuries. There were no 
machine and transmission guards. There was no worker training. 
The workday was very long and the worker was given only a short 
time to eat his lunch. In some continuous or shift operations, the 
work period was as long as 11 or 12 hours for the day shift, and 11 
to 13 hours for the night shift, with lunch to be eaten on the job as 
the time and nature of the work permitted. 

When workers were injured, there were no adequate facilities for 
emergency care and few, if any, persons on the premises were trained 
in first aid. In most cases, a medical doctor was not immediately 
available nor on call for their care. Most companies that had such 
facilities classed them as "welfare or charity activities." 
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PRIOR TO 
WORKMEN'S 
COMPENSATION 

DISADVAN­
TAGES TO 
EMPLOYER 

COSTS OF 
DISASTERS 

FEW DAMAGES 
FOR INJURED 
WORKER 

STUDIES 
1908-1910 

PUBLIC 
REACTION TO 
SITUATION 

To management, disasters (such as those of Cherry, III; Monongah, 
W. Va.; and "Darr," Jacob's Creek, Pa. where 858 men were killed, 
le: ving about 2,000 dependents. Direct payments in addition to 
emergency relief amounted to more than $500,000), could result in 
ruin because of large judgments obtained against the companies* 
There was no definite basis for budget allowances to cover costs of 
accidents. 

Seldom did the injured worker get any compensation. During this 
period, rights of the injured worker were debated. He had to bear 
the burden of proof and then he could not collect if his employer 
could establish any of the following: 

1. It was the fault of a fellow worker. 
2. He had assumed the risks of his job. 
3. It was his own fault. 

Even when the injured worker won the verdict of the court, it was 
generally only after years of litigation with a large part of the money 
going to pay his attorney. Many times the worker was forced to 
seek other employment at once, at any wage, in order to support 
himself and his family. Almost invariably he did not sue. 

In 1909, a study was made in Allegheny County, Pa. of the fatal 
industrial accidents (1-year = 526) in that county. "Over 50 per­
cent of the widows and children were left by the employer to bear 
(alone) the entire income loss. It was calculated that 30 percent 
of those who did make settlements received more than $500.00." 
The same report states that there were 30,000 fatal industrial 
injuries in the United States the same year (1909). 

In 1908, the Wisconsin Commission reported that there were 35,000 
fatal inj' *3S in industry in 1907. 

In the same year, a study was made of all cases which were decided 
in the courts of New York. All of these involved widows and 
children (averaging 3 + children per family). The awards averaged 
$1,600 each; and of this amount, an average of $913 went to the 
lawyer. 

Also, public sympathy in many sections was turning strongly in 
favor of the worker due to the publicity of disasters and publication 
of reports of investigative surveys. 

In some cases, juries awarded ^ ? sums to injured workers or to 
their families. 

An example of this is two almost identical cases in New York and 
in Kansas. In New York, the widow was denied compensation, 
while in Kansas, the widow was awarded a very substantial sum. 
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STRONGER 
EMPLOYER 
LIABILITY 
LAWS 

FIRST 
LEGAL 
WORKMEN'S 
COMPENSATION 
LAW 

BENEFITS 
UNDER 
WORKMEN'S 
COMPENSATION 
TO MANAGE­
MENT 

TO EMPLOYEE 

START OF 
ORGANIZED 
SAFETY 
MOVEMENT 

FIRST 
ORGANIZED 
SAFETY 
CONGRESS 

"SAFETY MEN" 

Because of the pressure of pul)lic opinion, several States passed ad­
vanced "Liability Laws" which eliminated the defenses of "fellow 
servant," "strangers," "assumption of risk," and "own fault" 
(except deliberate actions). The burden of proof was transferred 
to the employer, and the employer was held accountable for the 
actions of foremen and supervisors. 

Example: Ohio—1910 

The first workmen's compensation law in the United States was 
passed in 1908 and covered a small group of civilian, Federal 
workers. 

Several States passed workmen's compensation laws in 1911. The 
last of the States passed such a law in 1948. As the laws in each 
State are a matter for determination by that State, the laws vary 
among the individual States, although progress is being made to 
standardize the minimum benefits. 

To management—the employer can calculate the costs of adequate 
insurance to protect his workers. 

The compensation law affords him relief from suits for damages for 
industrial injuries. 

To employee—^He is assured of proper medical service, free from 
cost of law suits. 

Receives compensation as a matter of course. 

Receives immediate weekly payments—part of wages (tax free). 

Receives specified amounts for specific injuries (permanent-partial 
disabilities). 

Several large companies in the United States had "Safety" Depart­
ments as early as the 1890's. The first organized "Safety Con­
gress" was held in Milwaukee, Wis., September 30 through October 
5, 1912, under the auspices of the Association of Iron and Steel 
Engineers (Chairman was Lew Palmer, Jones and Laughlin Steel). 
It was voted to hold the next Safety Congress in September 1913, 
with Mr. Fred C. Schwedtman of the National Association of 
Manufacturers serving as Chairman. Wisconsin reported that it 
had 1 permanent and 2 traveling safety exhibits in use in Wisconsin. 

In April 1913, the National Association of Manufacturers reported 
that "276 member companies (of NAM) now have a special man in 
charge of Safety Shop Organization." They further reported that 
"three years ago the conclusion was icached that the time had 
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U. S. DEPART­
MENT OF 
LABOR 
ESTABLISHED 

NATIONAL 
SAFETY 
COUNCIL 

UNITED STATES 
L. GGED BE­
HIND SOME 
EUROPEAN 
COUNTRIES 
IN SAFETY 
LEGISLATION 

VOLUNTARY 
COOPERATIVE 
EFFORT 

POSITIVE RE­
SULTS PLUS 
STEADY IM­
PROVEMENT 

passed when attention to these problems in the abstract was to any 
extent effective, and that results could be secured only by practical 
campaign methods . . . efforts of the Committee formed at that 
time (1909) and entrusted with this work, has carried on during 
these three years (1910-1912)." The National Association mailed 
out questionnaires to 20,000 U. S. manufacturers (in 1910) and 
"Ninety-nine per cent of the members answering expressed them­
selves emphatically in favor of an extended progressive campaign 
for accident prevention and compensation for injured workers." 
In 1913, NAM sent a special Accident-Prevention train to tour the 
United States, carrying exhibits, speakers, and moving pictures. 

The U. S. Department of Labor was created (in 1913) "to foster, 
promote, and develop the welfare of the wage earners of the United 
States, to improve their working conditions and to advance their 
opportunities for profitable employment." 

The second "National Safety Congress" of the "National Council 
for Industrial Safety" was held in New York City, September 22 
through 25, 1913. Mr. R. W. Campbell was elected President and 
Mr. WiUiam E. Cameron was elected Secretary^ with offices in 
Chicago, 111. The name was changed to National Safety Council 
in 1914. 

It is important to note at this point that the United States was 
several years behind some European countries (such as Germany) 
in passing legislation which required guarding of machinery, safety 
in mines, etc. In the United States, the enactment and enforce­
ment of such laws were matters for the individual States with no 
overall Federal laws or regulations as in most other countries. 

The result has been that safety started as separate efforts by in­
dividual companies and, to a great extent, reached its turning point 
in the formation of many voluntary programs and joint activities 
coincident with the founding of the National Council for Industrial 
Safety. 

Although late in starting, the United States has progressed rapidly 
in actual reduction in frequency and severity rates compared to 
those in most other countries. We have stressed individual cooper­
ation of all interested persons in taking an active part in accident 
prevention, instead of only enforcing the law of guarding machines 
and neglecting the activities whî â we emphasized. 

8 
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COMPARISON 
INDUSTRIAL 
INJURIES, 
1943-1963 

ESTIMATED 
ANNUAi. 
LOSSES 

FROM 
INDUSTRIAL 
INJURIES 

INDUSTRIAL INJURIES 
IN THE 

UNITED STATES 
19^3 W63 

Deaths 18,400 14,200 
Permanent totals 1,700 1,400 
Permanent partials 108,000 83,400 
Temporary totals 2,285,000 1,921,000 

Total 2,413,100 2,020,000 
The average employment has increased 13,463,000 
between 1943 and 1963. 
Estimated annual losses from industrial injuries: 

Wage loss to labor $1,300,000,000 
Total loss to management 3,700,000,000 

Total $5,000,000,000 

CHART 5—SERIES A 

Since World War II, industrial injuries in the United States have 
been decreasing both as to number and severity. Between 1943 
and 1963 there was a reduction from 2,413,100 to 2,020,000 dis­
abling injuries (a decrease of 390,000), while there was an increase 
of 13,463,000 workers in the same 20-year period. Thus, there was 
a decrease of 16 percent in the number of disabling injuries and an 
increase of 25+ percent in the average employment. This 
amounted to a net decrease of 333/̂  percent in the injury-frequency 
toll between 1943 and 1963. 

The estimated annual loss from industrial injuries in one year 
amounts to approximately $5 billion. Of this sum, about 
30 percent represents loss by the workers and 70 percent, the costs 
to the companies. 

Part of this overall loss is assumed by the State, since the disabled 
worker is a State problem. These include: 

A. Assistance to the family of the injured worker. 
B. Rehabilitation and second-injury fund, plus medical care 

beyond compensation. 
C. Costs of inspections, investigation, and hearings before 

the Compensation Board. 
D. Costs of regular accident-prevention servic^e and inspec­

tion by the department of labor of the individual State. 
E. Taxes used to pay costs of public assistance, investigation, 

and control. 
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WATIOWAL PROBLEM 

30% OF INJURIES 

; ^ 
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70% OF INJURIES 

ENGINEERING 
EDUCATION 
ENFORCEMENT 
CHART 6—SERIES A 

SMALL PLANTS 
ARE A 
NATIONAL 
PROBLEM 

THREE "E's" 

ENGINEERING 
ENFORCEMENl 

Studies made over the years have established that out of 2 million 
disabling work injuries (per year), about 30 percent, or 600,000, 
were in plants which had organized safety programs; while 
70 percent, or 1,400,000, occurred in plants which had no organized 
safety program. 

It was found that these plants which had no organized safety pro­
grams were mainly small plants whose managements felt that they 
"could not afford" an accident-prevention program, or were "too 
small" for one. 

In fact, no plant is "too small" for a safety program and every plant 
can'' afford" such a program. The basic fundamentals of accident-
prevention programs are the three "E's": Engineering, Education, 
anu Enforcement. 

1. Engineering is to furnish information as to what is WTong and 
what should be done about it. (Technical know-how). 

2. Education is the teaching of safety to all concerned. Convinc­
ing management, (a) to correct conditions found in the engi-

10 
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GOVERN­
MENTAL 
PARTICIPATION 
IN SAFETY 

GOVERN-
MENTAL 

PARTICIPATION 

SAFETY 

SUMMATION 
OF TITLE 

SCOPE OF 
SUBJECT 

neering survey; and (b) to inaugurate and support a saff'ty 
program. Training workers and getting their support in the 
program. Selling foremen and technical people to give willing 
cooperation. 

Enforcement—^>vithin the pla^t enforcement means to the worker 
the enforcement of rules of the company. Enforcement to the 
State means the inspection of the plant and the issuance of 
orders for the correction of violations of the law. This is the 
weakest of the tlu-ee " E's." Several States, realizing this, have 
started the consultative approach w hich w ill be discussed later. 

Bi ^A in scope—dictionar\ states that ''governmenktl refers to 
exe .ise of administrative powers; the mode or system of governing; 
the function; oflice, right or power of governing." Can, therefore, 
apply to Federal, State, municipal, county, or political subdivisions. 
For our purposes, we will discuss the Federal, State, and local 
government activities. 

To participate is "to have a share in common with othere;" partak­
ing; joint efforts; cooperation. 

A keeping of oneself or others safe, from danger of accident or dis­
ease, or pertaining to the safeguarding of the pubhc, or of a group 
of employees, or the like, from accident. 

Governm'^ntal agencies, through cooperative efforts with each other 
and with the public, play an important part in reducing accidents, 
injuries, and property damage. 

Activities of government service-type safety functions devoted to 
safeguarding from injur)' the Nation's work force rather than to 
confining activities to their own personnel. 

Explain that since governmental functions 
vaiy, there can be no standard pattern for each 
level, so we will deal with each one separately. 

11 
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FUNCTION OF 
FEDERAL AND 
STATE GOVERN­
MENTS 

FUNCTION OF 
THE FEDERAL 
GOVERNMENT 

SAFETY 
TECHNICIANS 
AND TECHNICAL 
ASSISTANCE 

RESEARCH 

PRODUCTION 
AND WORKING 
CONDITIONS 

STANDARDS 

EDUCATION 
SERVICES 

ADVICE AND 
ASSISTANCE 
TO STATES 

PROMOTION 

LEGAL 
RESPONSI­
BILITIES 

FUNCTION OF 
STATE GOVERN­
MENTS 

To assist and advise the State and local goveroments. 

Provide competent safety technicians and technical assistance to 
the various State and local govenirnenis. 

Provide leadership in tlie field of research; collect and make 
available information on a national scale. 

Maintain agencies to assist and work with national organizations 
representing both management and labor to bring about improved 
production and working conditions. 

Provide trained personnel and facilities to develop the standards 
for safety and health of the Nation's work force, and assist the 
States to improve their safety administration. 

Provide for safetv and health education services which will be 
V 

available to the various State agencies and to industry and labor. 

Assist and advise the States so that the experiences and methods 
developed by the various States are readily available to each other, 
to industry, to labor, and to the public. 

Provide leadership to promote the designing production of safer 
machines, equipment, and procedures. Cooperate with interna­
tional safety and health organizations, and with all other agencies 
engaged in the promotion of accident prevention on a national, 
State, or local level. 

Carry out its legal responsibilities under the laws designating re­
sponsibility for safety in longshoring and ship repair and ship con­
struction operations, coal mining, interstate commerce, and certain 
manufacturing under Federal contracts. 

Places of eiiiploy?nent to be made safe and environments healthful 
to work ID. To caiT>' this out, agencies are set up with authority 
to develop standards and codes and txj administer them. 
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SAFETY 
ACTIVITIES 

State safety activities take many forms, and vary in type and 
effectiveness to a very great degree. 

These safety activities relate to various areas of accident preven­
tion for the public welfare—mining, highway safety, general occupa­
tional (industrial) safety, and safety for personnel employed by the 
State itself. 

Many States have created safety advisory boards, or pubhc safety 
commissions. State safety councils. Governor's safety committees, 
and similar bodies. 

We will concern ourselves primarily with 
occupational safety in this discussion. 

m ! 

ALL STATES 
HAVE ASSIGNED 
THIS RESPONSI­
BILITY IN SOME 
MANNER 

CONCEPTS ARE 
CHANGING 

Every State has created some department, bureau, or other sub­
division, or has assigned to some such existing unit, the responsi­
bility—in whole or in part—^Ibr the safety of that State's working 
force. 

The responsibility—and all too often the authority which should 
accompany such responsibility—has been tragically weak in some 
cases. 

Organization titles vary, but usually it is Department of Labor, 
Department of Labor and Industry, or Industrial Commission. 

The first organization of this type was the Massachusetts Depart­
ment of Factory Inspection created in 1867. 

Originally, such agencies w ere set up only to enforce laws to correct 
hazards or abuses which could cause accidents. 

Strong trend now is to temper enforcement—or replace it—^with 
education: such as the "Consultative Approach" or (the "Sales 
Approach"). 
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CHART 7~SERIES A 

"CONSULTATIVE 
APPROACH" 

CONSULTATIVE 
ASSISTANCE 

EDUCATION 

TECHNICAL 
MATERIAL 
PRODUCTION 

LOCAL 
GOVERNMENTS 

A substantive theory is that even though the safety representative 
is backed by authority, if he knows his subject and can present it 
eifectively, he will rarely have to use that authority. 

If management is ''sold'' on the idea that accidents are serious, 
preventable losses, it will "do something" to prevent them. 

Particulai'ly important to smaller firms. Requires a competent 
staff of safety technicians to provide services. Must include 
Industrial hygiene, fire prevention, and protection against 
disaster-producing hazards. 

Programs for safety and health, training for supervisors, members 
of safety committees, and employees of the industrial firms of the 
State. 

Such material would include posters, statistical infonDation, tech­
nical bulletins. These are for use by safety committees, and for 
the development of regulations. They should not duplicate or 
supplant those being done by insurance companies, trade associa­
tions, or other groups. 

Safety programs are usually limited in scope. Should be confined 
to problems peculiar to city, town, or county, or to the problem 

14 
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INTER­
NATIONAL 
SAFETY 
ACTIVITIES 

ILO 

created by congestion of population. Should relate to regulation 
of buildings, boilers, elevators, electrical installations, plumbing, 
and the like. 

U. S. Federal Government agencies participate in the exchange of 
ideas in the field of occupational safety with developed and develop­
ing countries. This includes technical advice and assistance to 
developing countries under the foreign aid technical assistance 
program. 

International Labor Office in Geneva, Switzerland, has an Industrial 
Safety Section. 

Has committee of 29 safety experts from 19 countries which assists 
by providing information. 

Has prepared international safety regulations for docks, construc­
tion operations, coal mines, and factories. 

Has prepared technical handbooks on hazardous operations and 
materials, such as power presses, acetylene, etc. 

Has also adopted numerous conventions and recommendations. 

m 

Distribute occupational safety aid—Development 
of the Safety Movement. 

15 
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OCCUPATIONAL SAFETY AID 

THE DEVELOPMENT OF THE SAFETY MOVEMENT 
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* The Industrial Revolution 

* Early Legislation 

• Safety Leadership 

We hear the word "safety" so much 
nowadays that we may easily over­
look its significance. Accidents 
are not new, but the organized 
safety movement is relatively new; 
and the achievements of that move­
ment were hard won, 

IN FACT, THE STORY OF "ORGAN­
IZED SAFETY" IS ONE OF PAINS­
TAKING PROGRESS. 

U.S. INDUSTRIAL EXPANSION UNDERSCORES A PROBLEM 

The appalling number of workers killed or injured at their jobs began 
to dawn on the public conscience about the middle of the 19th century. 
Workers began to leave their small shops in ever increasing numbers 
to work in the larger plants. New machinery brought new hazards and 
new injuries. By 1867, legislation was enacted in Massachusetts to 
improve working conditions in the mills. 

WHO IS RESPONSIBLE FOR SAFETY.? 

In spite of a growing concern for safety, 
there was a lack of unity among industry, 
labor, and the government. At first, employ­
ers assumed only a limited degree of liabili­
ty for injuries; in defense against damage 
suits, they claimed negligence on the part of 
the worker or his fellow worker, or assump­
tion of risk by the injured worker. But the 
rising tide of injuries led to stricter legisla­
tion to protect the worker, the now-familiar 
workmen's compensation laws. 

1' 

U.S. DEPARTMENT OF LABOR 
Bureau of Labor Standards 
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AMERICA TAKES ACTION 

In 1867, Massachusetts passed a law providing for the services of factory inspectors; and 2 
years later, it created the first bureau of labor statistics to study the accident problem. In 1877, 
the Massachusetts legislature voted to compel employers to safeguard hazardous machinery. This 
leadership in industrial safety was due to the humanitarian and social arguments voiced by the 
clergy and the press. In 1885, Alabama passed an Employer's Liability Law; and Massachusetts 
did likewise in 1887. Although these laws were a long step in advance, the financial burden on 
the employer was not sufficient to spur him to take steps to safeguard workers from injury. 

WORKMEN'S COMPENSATION BECOMES UNIVERSAL 

: ^ 

The oldest workmen's compensation system in the United States is 
the one that covers civil employees of the Federal Government. The 
Federal Employees'Compensation Act (FECA) is a plan for a single 
employer with over 2.5 million workers and operations as diversified 
as American business itself. It is financed by annual congressional 
appropriations. 

The original limited act was passed in 1908 at the demand of President Theodore Roosevelt. 
It was replaced by the present basic law in 1916 (5. U.S.C. sec. 751 et seq.). In 1949, the act 
was amended to revise the entire benefit structure (P.L. 357, 81st Cong.). It is now considered 
"one of the most advanced workmen's compensation laws in the world." 

Between 1911 and 1915, 30 States enacted compensation laws. By 1948, all States had workmen's 
compensation laws. One of the effects of such legislation was to impress on employers the high 
costs of accidents. Little by little, the economic protection afforded workers by such laws led 
to an enlightened interest in SAFETY on the part of the employers. 

ACCIDENT-PREVENTION AS A POSITIVE GOAL 

Laws had been put on the books to compel employers to practice 
certain safety measures. For example, at the turn of the century, 
guards were required on hazardous machinery in most European coun­
tries; and safety codes were set up for coal mining and steam-boiler 
operations: But now, with the economic pressure of workmen's 
compensation laws, employers set out on their own to promote safety. 

Some firms were farsighted and realized that safety would pay its own way. In 1892, for example, 
a plant safety program was established by the Illinois Steel Company—the first of its kind. In 
1912, a group of engineers representing insurance companies, industry, and government met in 
Milwaukee to exchange data on accident prevention. The organization formed at this meeting 
was to become the National Safety Council, which today carries on major safety campaigns for 
the general public as well as assisting in safety promotion for industry. The Council is sup­
plemented by local safety councils, of which there are more than 500 throughout the country. 

17 
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m SAFETY IS A PART OF UNION BUSINESS 

A safety conscious union has long been a most lethal weapon against worker injuries. Labor 
unions have campaigned vigorously for safe working conditions on the jobl Local unions have 
established specialized safety education programs for their respective types of industry. Some 
unions have produced safety films, and others have drafted, with the cooperation of rnanagen.ent, 
"Safety Regulations" under which proper observance is a condition of employm-^nt. 

INDUSTRY PROVIDES SPECIALIZED PROGRAMS 

. - s ^ . 

m 

The American Society of Safety Engineers 

Incorporated in 1915, this group operated as a 
section of the National Safety Council from 
1924 to 1947 when it withdrew to again become 
an independent organization. It is dedicated 
to accident-prevention techniques, and to the 
development of safety engineering as a pro­
fession. 

Underwriters* Laboratories, Incorporated 

A nonprofit organization which maintains fa­
cilities for the examination and testing of de­
vices, systems, and materials to determine if 
they meet established standards of safety. 

The American Standards Association 

The ASA provides the machinery for voluntary 
establishment of recognized standards of safe­
ty engineering, frequently more rigorous than 
State safety codes in the same field. 

The American Society of Mechanical Engineers 

Since 1911, this organization has provided 

leadership in the development of safety codes 
including those for boilers and elevators. 

American Mutual Insurance Alliance 

A group of over 100 United States mutual fire 
and casualty companies whose accident-
prevention activities are carried on through 
three independently operated affiliated asso­
ciations: 

- Federation of Mutual Fire Insurance 
Companies 

- National Association of Automotive 
Mutual Insurance Companies 

- National Association of Mutual Casualty 
Companies 

The Association of Ca suaity and Surety Companies 

In cooperation with the American Standards 
Association, this body provides technical books, 
pamphlets, and research services for the pre­
vention of accidents in industry, schools, and 
in the home. New York University's Center 
for Safety Education is largely supported by 
annual grants from the Association, 

HOW THE GOVERNMENT HELPS 

State Government 

Eve'-y State has created some department or bureau '̂ hat is charged with at least partial respon­
sibility for the safety of ;he wage earners employed in that State. The first organization of this 
type to be created was the Massachusetts Department of Factory Inspection in the year 1867. 

H*S> 18 



Federal Government 

' • * * ! 

Bureau of Mines, U. Si Department of the Interior, Washington, D. C , was organized in 1910. 
One of its major functions is to stud" the causes of accidents and ill health among miners, and 
to promote preventive measures against mine explosions. 

Bureau of Labor Statistics, U. S. Department of Labor, Washington, D. C , organized in 
collects, tabulates, and disseminates statist ical information about industrial accidents i. 
health. It issues annual reports on industrial injuries, giving estimated national totals ana 
breakdowns by industry. 

National Bureau of Standards, U. S. Department of Commerce, Washington, D. C , was organized 
in 1910 to create safety standards for various materials and equipment, and to formulate testing 
methods for determining their safety. 

Division of Safety in the Ul Si Department of Labor's Bureau of Labor 
Standards, provides technical, educational, and promotional services 
to everyone concerned with industrial safety. The Division of Safety 
also administers the safety and health regulations that have been 
determined by the Secretary of Labor to be reasonably necessary to 
protect the life, health, and safety of employees engaged in longshoring, 
ship repairing, and related employments covered by section 41 of the 
Longshoremen's and Harbor Workers' Compensation Act. 

Federal Safety Council was established in 1950 in the U. S. Department of Labor to serve in an 
advisory capacity to the Secretary of Labor in matters relating to the safety of Federal em­
ployees. 

Other Organizations rendering safety services; 

Literally hundreds of other organizations provide specialized safety services in more or less 
limited fields: The following are a few: 

The National Bureau of Casualty Underwriters 
The Industrial Hygiene Foundation of America 
The National Council of Compensation Insurance 
The American Industrial Hygiene Association 
The National Society for the Prevention of 

Blindness 
The Factory Insurance Association 
The International Association of Industrial 

Accident Boards and Commissions 
The National Fire Protection Association 
The Associated General Contractors of America 
The American Public Health Association 

THE HISTORY OF ACCIDENT PREVENTION ACTIVITIES IS THAT OF 
COOPERATION BETWEEN GOVERNMENT, INDUSTRY, AND WORKERS. 

19 
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Accident Cost Control. (Safety in Industry, Instructor Outline). 

Bureau of Labor Standards, Washington. D.C. 
Bui 1-268 y * . . 
Pub Date - 65 
DOCUMENT NOT AVAILABLE FROM EDRS 20p. 

S I R I A T E K ^ ^INDUSTRY, ^ACCIDENTS, V^COSTS, 

This outline is for instructor use as a guide to standard 
Sn^h®2^?-il°"4.°^ an accident cost control system which will show how 
much accidents cost and will therefore be an important factor in 
mft^H^^r^Jn^Mf^i^ program in a plant. Additional information, 
materials, and illustrations should be included for a complete 
presentation. It was developed by staff of the Office of 
Occupational Safety and the International Division, Bureau of 
rnn?L5 ^^^!^^^? i^-^r^^P^n"^^*?* °^ ^^^""^' 11 lustrations and basic 
content are included for (1) Direct-Indirect Costs, (2) Insurance 
and Uninsured Costs, (3) Element of Production, Accident Cost 
t^^^^^L'^^^ Medical and Compensation Costs, (5) Manpower Costs, 
A^^,-Hf«';"'®rX^ Material, and Equipment Costs, (7) Total Costs of 
^S^\1®",*^' ^V ^le"ients of Production-Accident Cost Form, and 
C9; Workers Lose. This document is available as GPO L16.3--268 for 
20 cents from Superintendent of Documents, U.S. Government Printina 
Office, Washington, D.C. 20402. (PS) ^^^^^^^^^^^ rrmxing 
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OFFICE OF EDUCATION 
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This instructor outline is one of a 
series developed by staff of the Office of 
Occupational Safety and the Interna­
tional Division, Bureau of Labor Stand­
ards, U.S. Department of Labor. 

The outline is intended only as a 
guide to standard presentation of the 
subject in sequence and basic content. 
Additional information, material, and 
illustrations should be included for a 
complete presentation suitable to the 
conditions, locality, industry, or occu­
pational group. 

For sale by the Superintendent of Documents, U.S. Govtrnment Printing Office 
Washington, D.C., 20402 - Price 20 cents 
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SAFETY TRAINING TECHNIQUES 

;Si* It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conduct the course successfully. 

Planning 

1. The instructor should have such visual aids as are pertinent 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor's outhne could be 
very helpful as a guide that a particular visual aid should be used. 

2. The course outhne as well as the handout material and the 
visual aids should be checked at regular intervals. This should be 
done by the instructor in order to revise, improve, and modernize the 
couree presentation. The material should also be checked to make 
sure that it conforms with policies of labor and management in the 
country where it will be presented. 

3. The instructor's outline should be adapted by him to Ms 
particular method of presentation, keeping in mind that this is a 
discussion conference type of session. 

4. The instructor would do well to get an advance list of the 
students that will participate and their positions and backgrounds. A 
study of such information could be very helpful to the instructor when 
he faces his class. 

Preparation of Classrifom 

Many conferences and courses have failed simply because no 
preparation was made for the classroom facilities. 

1. The classroom should be located in an area where there is the 
legist amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangenicul and seats should be comfortable as 
well as informal. A round-table seating arrangement is the most 
effective for discussion-conference sessions. 

4. The room should be equipped with a good blackboard, suffi­
cient chalk, and a clean eraser. A stand should be available for 
mounting the charts and visual aids to be used during the conference. 
A 35-mm. slide projector should be available. 
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1. An official of the orgonizatioR should open the 6rv<St session 
with a statement regarding the ^fpiXKtml objectives oi the course. He 
then should introduce the iostroctor Xo gi'/e him the proper posture in 
relation to the group he wiO teach. 

2. At the first session^ the i^istructoF s!iOuld open with an ex­
planation of the course objectives and Its raethod of presentation. 
At this time, he shookl draw upon îis experiences to relate an illus­
trative incident that will hnag him m closer relationship wit the 
group and, at the same time, ewdVAe him to introduce the theme oi the 
first session. 

3. The coJiTse should be presented by employing the discussion-
conference met^iod. 

4. The instiuctM' should have the class follow a predetermined 
schedule and maintain order at all times. Only one participant 
should be permitted to give his viewpoint at a time. The instructor 
should keep the class discussion vrit'hin the subject matter as contained 
in the instructor's outline. 

5. If possible, an official should be asked to speak at the termina­
tion of the course. 

Tips for Instructors 

Learning is actually the acquisition of new ideas, abilities, and 
skills acquired through the senses of hearing, seeing, and feeling by 
touch. 

1. New ideas are conveyed through the presentation of knowl­
edge, and thought is stimulated through the student's sense of hearing. 

Abilities and skills are presented through the media of telling, 
demonstrating, and having student^s demonstrate under the super­
vision of the instructor. Students acquire abihties and skills via the 
senses of hearing, seeing, and feeling by toucli. 

2. An important aspect of teaching is to remember that the stu­
dent absorbs more when he participates in a discussion. The instruc­
tor therefore strives to get lOO-percent class participation. 

3. The instructor should become aware of outstanding charac­
teristics of his students. This could be very helpful when leading 
discussions. For example: 

A. Some may be more matiu'e. 

B. Some may have a knowledge of safety. 

C. Some may have actual experience to draw on in the 
discussion. 

D. Some may have a faster learning speed than others. 

ii 
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4. 
A , 

c. 
D 

E. 

E. Some may be " stillers'' v/ho can slow down the diî cussiori, 
F. Others may be aggressive and waot to n-ionopolize the 

discussion. 
G. There may be a "know-it-aH" in the group \^ho must be 

properly controlled. 
H. Some may be ooiisiarit istecomers \v j)o ysk questions about 

previous disctissions and delay the class. 

The teachlnsf Brocesi:̂ . coi)!?i3ts of: 
Telling--this means giving background inforjfDation to 
introdace a subject. 
Shov<ing —a demonstration i some equipment pertaining 
to the subject to be discussed is Yer;f impressive, 
lllustratirig—using charts, blackboard, slide, or films axe 
very helpful to highlight specific points in the discussion. 
Discussion conference—the participation of the students 
in formulating their thinking about the subject under dis­
cussion is fundamental to getting the most out of the 
session. 
Conclusions—the instructor's summation of the session 
should knit together the points discussed during the ses­
sion, and should include other important details that naay 
have been overlooked by the group. 
Questions—during the session, the instructor should use 
questions to stimulate discu sion, and also to help bring 
the discussion back to the subject matter if it has strayed. 

Guest Instructors 

It is necessary that the instructor be granted full responsibility 
for conduct of the class; at times, however, he may wish to call in an 
expert in a particular field as a guest instructor (or lecturer). In 
such event, it is essential that the instructor maintain control of the 
course. 

The instructor must tie in the work of the guest instructor with 
the balance of the course; he must outline the phase of the subject to 
be covered by the guest and satisfy himself that the guest limits him­
self tx> the field as outlined; he should summarize the guest's contribu­
tion, pointing out its relative importance in the field of accident pre­
vention. While the use of a few guest instructors (properly utili?ied) 
can add to the effectiveness of the course, a ceries of" lecturers" whose 
topics are not correlated will inevitably result in confusion. 

It is recommended that "guest experts" be used only for supple­
mentary training, and not to replace even part of this course which 
should be taught by one instructor. 
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Develop purpose with class; list items on the 
blackboard and discuss. 

PURPOSE 

SHOWS NEED 
FOR PROGRAM 

ENLISTS 
SUPPORT OF 
MANAGEMENT 

ENLISTS 
SUPPORT OF 
OTHERS 

DETERMINING 
ACCIDENT 
COSTS 

DIRECT-
INDIRECT 
COSTS 
CONCEPT 

INSURANCE 
AND UNIN­
SURED COSTS 
CONCEFf 

An accident cost control system will show how much accidents cost 
and will therefore be an important factor in determining the safety 
program in a plant. 

Management's interest in accident prevention should be stimulated 
by putting it on a profit-and-loss basis and integrating it with other 
production costs. 

Supervision should take an interest in accident cost control, since it 
is an important factor in production costs. Workers and their or­
ganizations should be interested, since it affects their personal 
safety as well as their job security. 

We know of three systems or concepts that are used for determining 
accident costs. The concept or system used will depend largely 
upon the degree of accuracy demanded, the scope of the program, 
and the availabihty of the data necessary to implement the system. 

This is the concept where the indirect costs (hidden or intangible 
costs) are in a ratio of 4:1 to direct costs (medical and compensation 
costs). 

Highly inaccurate and not generally acceptable to management. 
Management will accept the medical and compensation costs but 
^^^^ not in all instances accept the hidden or intangible costs. 

This is the concept where the insurance cost includes medical, com­
pensation, and overhead insurance costs (insurarce premium). 

The uninsured costs include A times number of lost-time cases + 
B times number of doctors' cases + C times number of first-aid 
cases + D times number of no-injury accidents (A, B, C, and D e ̂ e 
estimated constants for the average cost of each categor̂ *̂  of cases, 
preferably based upon studies of a large number of such cases). 

This is a more complicated procedure than the direct-mdirect 4:1 
ratio cost method, but it is sopniewhat more accurate if the averages 
are based upon adequate studies. 

W-
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ELEMENTS OF 
PRODUCTION, 
ACCIDENT COST 
CONCEPT 

This concept is concerned with accident costs of injury to man­
power, damage to machinery, equipment and material, as well as 
loss of production time. 

This concept does not include such costs as: Cost of time lost by 
employees who stop work because of sympathy or curiosity and not 
because of injury, or cost of time that supervisors and company 
executives spend in assisting injured employee or investigating the 
accident, etc. 

Only actual costs that are of sufficient importance, of easy recogni­
tion and accuracy to be acceptable to management are included. 
Averages, estimates, and ratios are excluded. This Joes not in­
clude all costs but is accurate and simple in what it does include 
and provides ready comparability of statistics. 

Ask the class to participate with you in develop­
ing the elements of production concept; list on 
the bo3xd and discuss. 

ELEMEm'S OF 
PRODUC'^ ON 

MAiNPOWKri 

MACHiNEP: 
AND TOOLS 

MATEtiL\L 

EQUIPMEN 1 

inciiide; =)' c ployecs from the worker to the engineer, as well as 
c)f̂ ;̂ o-„ and other salaried employees. Inj^jries to any of these 
^^ :pie â  ^s J: in med'cal and compensation costs and will result 

>-' d̂u.r .„on t!me. 

' /-̂ ciULPs '^sodv/^'AO^ .rii? jh"ner^ ^ -:.iachine tools, aaxihary machinery, 
o v."' \ as an;- ochsr tools that are us.-a in the -^-ant. Accidents may 

, fesiiit in damage o^ md.chmerj anc ĜOAS --'-izh wiH require repair or 
I replace"" ^r*t as "̂ ell ?- nterfe.""enc8 with productior. 

Incluaes m v̂ nip .'.''ai, gcor's /;. r >cf5s, anc- fmished products. 
Accidents Jiiay resuil .. t^s-^dM^ Ic .leilcfjai requiring repaii- or 
replacer-ent, as v.ell as interfere'icr :lh production. 

Includes yards, bu'^e'ings, eiectncai power, ventilation, lighting 
equipment, ladders, containers ĉ„ material in process, tables and 
chair, and other physical equipmept otiier than mschinery and tx)OiS 
thai are essential to plant operations. Damages from accidents 

jj vesuh in in '̂̂ jased costs â  well as interference with production. 
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TIME 

ELEMENTS OF 
PRODUCTION, 
ACCIDENT COST 
CONCEPT 

Includes production time loss resulting from damaged machinery 
and tools, material, equipment, as well as loss of production time by 
the injured employee. 

Every accident damages at least one or more of the elements of pro­
duction. A decrease in the number of accidents should eventually 
affect the cost of production. 

ACCmNT COSTS 
COST OF V/ORKER INJURY TO MANAGEMENT 

MEDICAL 

ACCIDENT 
COSTS 

^?-*i 

M/.-NUFACTUR-
WG BURDEN 
COST PER 
^RODUC^TON 
UNIT 

COMPENSATION 

CHART 8—SERIES A 

Extent of damage to machinery, material, and equipment deter­
mined by supervisor; cost of damage, lost production time, and 
manpower costs determined by accounting department. 

The accounting department computes the manufacturing burden 
cost per production unit which includes: supervisory costs^ indirect 
labor costs, pensions and pension plans, insurance, taxes, social 
security, fuel, power, liprhf " ater, 'Jf^preciaticn, research, etc. 

3 



MANPOWER 
COSTS 

This coss: is ordrrsariiy added to the labor and material costs of each 
production unit to determine basic production costs per unit. 

Medica! and compeftsaion plus loss of production time by injured 
employee. 

Medical costs for the injured employee include all medical costs 
CO'̂ ered by compensation insurance, as well as those medical costs 
not covered. Compensation costs include workmen's compensation 
payments to the injured employee. 

Loss of production time costs of manpower includes the injured 
eiTiployee's salary that is paid for periods such as time lost on day of 
injury, time lost on subsequent days for medical treatment, or other 

I reasons. 

It also includes the difference between workmen's compensation 
I a£.d ciie injui od worker's regular salary if it is paid by the employer. 
II It also incluaes the time the injured worker is on light work or 
'i -̂oduoed outDui.. 
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ACCIPENT COSTS 

PAmOE TO 
mCHINERY 

PAmOB TO 
EQUIPtMNT \ 

LOSS OF 
PR09U€T/0N 
T/m 

MMAoe TO mTemt 
jMg: I CHART 9—SERIES A 

MACHINERY 
COSTS 

EXAMPLE 

Includes cost of repair to damaged machinery resulting from an 
accident, as well as loss or production time. This latter item is 
determined by establishing the amount of time that the machine 
was not in operation because of the accidental damage and the 
number of production units that would have been produced during 
this period of time. The number of production units are then 
multipHed by the manufacturing burden (overhead) costs per unit. 
(Determined by accounting department.) This will give you the 
loss of production time cost. 
Days machine is out 
of operation because x production units x manufacturing 
of accident per day burden cost per 

unit 
= Lost production time cost 

Macbme dowR 3 days x 80 units x manufactunrAg burden cost 
per day per unit JO 

3 X 80 X .10 = 
124 Cost oi lost r^aciiiue prod action. 



MATERIAL 
COSTS 

EQUIPMENT 
COSTS 

TOTAL COST OF 
ACCIDENTS 

• • ^ 

I * HOW TO START 

Repair of machine $120 
Cost of lost production 24 

Total cost of 
damaged machine 
from accident $144 

Includes cost of repair or replacement of material damaged by acci­
dent and loss of production time cost if the damaged material was 
the direct cause of such lost time. The cost of such time may be 
determined by establishing the days lost and the number of units 
produced per day by the operation involving this material and using 
the manufacturing burden unit cost. 
Days lost from X production x manufacturing burden 
damaged material units per day cost per unit 
= Lost production time cost from damaged material 

Includes the cost of repair of equipment that was damaged by an 
accident and loss of production time if the damaged equipment was 
the direct cause of such lost time. 
Days lost from X production x manufacturing burden 
damaged equipment units per day cost per unit 
= Lost production time cost from damaged equipment. 

Manpower costs = Medical + compensation + lost production 
time 

+ 
Machine and tool costs - Machine damage + lost production time 

+ 
Material costs = Material damage + lost production time 

Equipment costs = Equipment damage + lost production time 

Total cost of accidents 
Lost production time. Whenever more than one of the elements 
of production—machinery and tools, material, or equipment—are 
damaged because of the same accident and result in lost production 
time, then only one computation is used for lost production time: 
the one resulting in the greater loss. In other words, we use one 
lost production time figure for each accident. 

Use a form for investigating accidents and injuries that includes 
information for determining costs. This will be used first by the 
supervisor. It will t'lCrefore eliminate the need for any other 
supervisor's accident investigation form. 

i -» 

Distribute and discuss in detail the Elements of 
Production—Accident Cost Form. 
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ELEMENTS OF PRODUCTION—ACCIDENT COST FORM 

Name of employee-
directly involved 

Injm^ if any 

-Dept- -Job title-

When injured-
Lost 
-time-

First 
-aid-

No 
-injmy-

What was employee doing before accident ?_ 

What happened ?-

Unsafe condition :- <>' 

Unsafe actu 

Correction :. 

MANPOWER 

RetmT?ed to job Compensation payments 

Days of compensation. _. All medical expenses 

Total compensation and medical costs 

Injured worker's wage Hour 

Time lost on day of injury—— Hours Minutes-

7 
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Time lost on subsequent days Hours Minutes 
(Treatment or other reasons) 

Time on light work or 

reduced output Days Percent output decreased 

Wages paid other than compensation during disability 

Medical costs other than those covered by compensation insurance 

TOTAL MANPOWER COSTS 

MACHINERY 

Damage to machinery (Describe) 

ft 
45 

I* 

11 

Cost of repair or replacement-

Lost production time -Cost-

Damage to material (Describe) 

MATERIAL 

Cost of repair or replacement-

Lost production t ime—. -Cost-

Damage to equipment (Describe) 

EQUIPMENT 

Cost of repair or replacement-

Lost production time Cost-

TOTAL COST OF ACCIDENT. 

8 
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PROCEDURE 

SUPERVISOR'S 
RESPONSIBILITY 

ACCOUNTING 
OFFICE 
RESPONSIBILITY 

SAFETY 
DEPARTMENT 
RESPONSIBILITY 

CHARGE 
TO EACH 
DEPARTMENT 

START WITH 
DISABLING 
INJURIES 

R i 

EFFECT OF 
PROGRAM 

Two key groups that are closely concerned with this procedure are 
the supervisors and the accounting office. Their cooperation 
should be solicited through top management before this procedure 
is put into effect. 

The supervisor should be made responsible for determining the 
accident cause, the extent of damage to machinery and tools, ma­
terial, and equipment, as well as the amount of time these elements 
of production are not normally producing because of damage 
resulting from an accident. 

The accounting office should be made responsible for determining 
the cost of damage to one or more of the elements of production as 
well as the cost of production units lost because of such damage. 

The safety department should be charged with the responsibility 
of making final cumulative tabulations of accident costs. These 
should be discussed with management and at central and depart­
mental safety committee meetings. 

The accident costs should be added to the production costs in each 
department. 

To simplify the start of such a program, it may be advisable to be­
gin with the investigation of accidents resulting in disabling injuries. 
Later, when the procedure is in operation and is working success­
fully, it can be expanded to include the investigation of minor-injury 
and no-injury accidents as well. 

A good accident cost control program creates a stronger incentive 
for management and supervisors to actively participate in a safety 
program. 

It also helps to place accident prevention in the proper perspective 
as an integral part of production and plant administration. 



COST TO 
EMPLOYEE 

FROM ACmENtS 
CHART 10-SERIES A 

i-f f 
REDUCTION OF 
ALL ACCIDENT 
COSTS 

This procedure for measuring accident costs is concerned mostly 
with management's costs. The employee, in addition to the physi­
cal suffering from the injuries, also loses money when accidents re­
sulting in injuries occur. Employee's actual monetary losses are 
high in relation to the ability to afford the extra financial bmden. 
Generally, an employee loses the difference between workmen's 
compensation payments and his regular salary. If his injury re­
sults in any permanent impairment, he may have a continuing 
wage -loss for the rest of his life. If the employee is injured off the 
job, he must pay his medical costs, and he will incur wage losses if 
he is unable to work because of the injury. 

The surest way to reduce all accident costs to employers and em­
ployees is to reduce accidents through an efficient accident control 
program. 

Distribute paper "Accident 
Cost Control." 

10 
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Accident Cost Co»itrol 

The need for an improvement of accident cost control systems has been recognized 
for many years in the United States. Man>̂  managements have a sincere humanitarian interest 
in their employees and their families. They, therefore, allocate some money toward the 
prevention of accidents without expecting a fair return for their investnient. We might 
point out that "experience rating," which permits insurance companies to reduce workmen's 
compensation premiums for companies having safety programs and showing a reduction in 
the number of accidents, has been an important factor in tlie allocation of funds by indus­
trial management for accident prevention programs. Despite this favorable position of the 
safety department, it cannot afford to neglect the effect of its activities on production and 
company profits. Competition has, in many cases, forced management to reduce overhead 
costs to a point where only such staff departments that show a profitable operation can be 
supported. It is, therefore, of primary importance that such management is aware of 
actual production cost reductions resulting from a saiety program. In other words, a good 
safety program must prevent lost production ami increased costs resulting from accidents. 

Direct and Indirect Costs 

In 1928, the American Engineering Council published a research report which resulted 
in the development of the direct and indirect cost concept. The compensation payments, 
plus the medical expense taken together, were referred to as direct costs. The indirect costs 
included: 

1. Cost of lost time of injured employee. 
2. Cost of time lost by other employees who stop work: 

a. Out of curiosity. 
b. Out of sympathy. 
c. To assist injured employee. 
d. For other reasons. 

3. Cost of time lost by foremen, supervisors, or other executives as follows: 
a. Assisting injured employee. 
b. Investigating tne cause of the accident. 
c. Arranging for the injured employee's production to be continued by some 

other employee. 
d. Selecting, training, or breaking in a new employee to replace the injured 

employee. 
e. Preparing State accident reports, or attending hearings before State 

officials. 
4. Cost of time spent on the case by first-aid attendant and hospital department 

staff when not paid for by the insurance carrier. 
5. Cost due to damage to the machine, tools, or other property or to the spoilage 

of material. 
6. Incidental cost due to interference with production, failure to fill orders on 

time, loss of bonuses, payment of forfeits, and other similar causes. 
7. Cost to employer under employee welfare benefit systems. 

11 



k. ! 

" to "insured 

8. Cost to employer in continuing the wages of the injured employee in full after 
his return—even though the services of the employee (who is not yet fully recovered) 
may, for a time, be worth only about half of their normal value. 

9. Cost due to the loss of profit on the injured employee's productivity, and on 
idle machines. 

10. Cost that occurs in consequence of the excitement or weakened morale due to 
the accident. 

11. Overhead cost per injured employee—the expense of light, heat, rent, and other 
such items, which continues while the injured employee is a nonproducer. 
It Â as during this same period that the 4 to 1 ratio was developed. The ratio was an 

attempt to indicate that the indirect costs of an accident were at least 4 times as great as 
the direct cost of a disabling injury. The validity of this ratio has often been questioned. 
Subsequent studies have yielded ratios as low as 1 to 1 and as high â  20 to 1 

Recently, the terminology was changed from "direct cost and indirect cost 
cost and uninsured cost," because it is felt that the latter is a more definite description of the 
costs and it also brings management to regard the uninsured costs with more interest. The 
change in terminology did not affect the content of what constituted "direct costs 
and indirect costs." 

Generally, the feeling by industrial management has been to accept the "direct" or 
"insured" costs of accidents as the actual cost without regard for the "indirect" or "unin­
sured" costs. The reason for this reaction was due to the fact that "indirect" or 
"uninsured" costs were intangible in nature and could not be determined without an ex­
tensive amount of research detail. For example, it is difficult to determine the amount of 
time that supervisors and company executives spend in assisting an injured employee, in­
vestigating the accident, arranging for the employee's production to be continued by some 
other employee, selecting, training, or breaking in a new employee and preparing accident 
reports. These activities are conducted during the course of carrying out their job and are 
integrated to a degree where it is difficult to separate them. This is just one of many items 
that are included in the "indirect" or "uninsured" accident costs that fall into this category. 
It was with this problem in mind that a new, simple accident control concept was developed. 

Elements of Production Concept 

The concept described below has been under consideration in many countries including 
the United States of America and is being applied in some areas of the world. It is felt 
that this concept can be more successful when put into effect in plants that have an adequate 
safety and accounting department. 

In this concept, we do not concern ourselves with such terminology as "direct costs," 
"indirect costs," "insured costs" or "uninsured costs," instead we use five basic factors of 
production which we call the elements of production. They include: 

1. Manpower 

By manpower, we mean the plant employees including workers, clerks, engi­
neers, and other salaried employees. Injuries to these people result in lost production 
time and compensation and medical costs. 

12 
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^p; 

I 

2. Machinery 
This includes production machinery, machine tools, auxiliary machinery, and 

handtools. Accidents result in machine damage requiring repair or replacement which, 
in turn, results in interruptions to production. This means higher costs and lower 
quantity and quality production. 

3. Material 
This includes raw material, goods in process, and finished products. Accidents 

result in damage to material which then requires repair or replacement. This results 
in production interference and increased costs. 

4. Equipment 
This includes the buildings, yards, electrical power, ventilation and lighting 

equipment, ladders, containers for material in process, tables and chairs, and other 
physical equipment other than machinery that is essential to plant operations. Dam­
ages from accidents including fire and explosion result in increased costs and interference 
with production. 

5. Time 
Time includes production time lost because of injuries to employees, damaged 

machinery, equipment, and material. 
Every accident damages at least one or more of the elements of production. 

A decrease in the number of accidents should eventually affect the unit cost of 
production. 

When using the "Elements of Production" concept, we are concerned with 
accident costs as they affect production without any consideration of such terminology 
as "direct," "indirect," "hidden," "insured," or "uninsured." This concept has been 
found to be more acceptable to management. It should be recognized that this con­
cept does not include all the items that were listed under "indirect" costs. It does, 
however, include such costs that are easily recognizable and more acceptable to 
management. 
In order to deriv^e the greatest benefit possible from a good accident cost control pro­

gram, every accident, whether it results in an injury or not, should be investigated and 
reported. The determination as to the practicability of investigating all accidents should 
be made by management after a discussion of this procedure and its possible benefits. 

The same form may be used for reporting all accident costs, costs of accidents resulting 
in disabling and minor injuries or costs of accidents resulting only in disabling injuries. 

It might be desirable in some instances to start with the costs of accidents resulting in 
disabling injuries and as this system is used and greater experience is gained, it could be 
broadened to eventually include all a'^cident costs. 

Accident Cost Program Procedures 

There are two key groups that can make this procedure successful or result in failure-
they are the supervisor and the accounting office. It is, therefore, extremely important that 
top management impresses on them the importance of this procedure and its value to the 
plant. 

13 
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The supervisor is in the best position to discover and make ar. iiiimediate investigation 
of the accident, both for cause and for damage. He shouM also be instructed to notify the 
safety department as soon after the accident as possible about its extent and severity. 

The accounting office will have to set up a separate record system for determining the 
cost of repairs and replacement of damaged machinery, material, and equipment and the 
cost of lost production time. This will enable them to complete the form that was originally 
started by the supervisor. The form should then be submitted to the safety department 
for final and cumulative tal ulation. The safety departinent can compile the reports for 
scheduled periods and issue compiled copies to management and each departmental super­
visor. Accident costs should be discussed as a regular agenda item during departmental 
safety committee and central safety committee meetings. 

The cost of accidents should be charged back to each department and included as an 
item in the unit cost production within that department. 

Such an accident cost control procedure will create a greater incentive for all levels of 
management and supervision to participate in an accident control program for direct bene­
fits to management and labor. should assist in putting an accident prevention program 
in the proper perspective where the production and administration of a plant are concerned. 
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This instructor outline is one of a 
series developed by staff of the Office of 
Occupational Safety and the Interna­
tional Division, Bureau of Labor Stand­
ards, U.S. Department of Labor. 

The outline is intended only as a 
guide to standard presentation of the 
subject in sequence and basic content. 
Additional information, material, and 
illustrations should be included tor a 
complete presentation suitable to the 
conditions, locality, 'ndustry, or occu­
pational gi'oup. 
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SAFETY TRAINING TECHNIQUES 

It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conduct the course successfully. 

Planning 

1. The instructor should have such visual aids as are pertinent 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor's outline could be 
very helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the 
visual aids should be checked at regular intervals. This should be 
done by the instructor in order to revise, improve, and modernize the 
course presentation. The material should also be checked to make 
sure that it conforms with policies of labor and management in the 
country where it wiK be presented. 

3. The instructor's outline should be adapted by him to his 
particular method of presentation, keeping in mind that this is a 
discussion conference type of session. 

4. The instructor would do w ell to get an advance list of the 
students that will participate and their positions and backgrounds. A 
study of such information could be very helpful to the instructor when 
he faces his class. 

Preparation of Classroom 

Many conferences and courses have failed simply because no 
preparation was made for the classroom facilities. 

1. The classroom should be located in an area where there is the 
least amount of noise or distraction. 

2. Good ventilation, lignting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as 
well as informal. A round-table seating arrangement is the most 
effective for discussion-eoiiference sessions. 

4. The room should be equipped with a good blackboard, suffi­
cient chalk, and a clean eraser. A stand should be available for 
mounting the charts and visual aids to be used during ne conference. 
A 35-mm. slide projector should be available. 
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Teaching 

1. An official of the organization should open the first session 
with a statement regarding the general objectives of the course. He 
then should introduce the instructor to give him the proper posture in 
relation to the group he will teach. 

2. At the first session, the instructor should open with an ex­
planation of the course objectives and its method of presentation. 
At this time, he should draw^ upon his experiences to relate an illus­
trative incident that will bring him in closer relationship with the 
group and, at the same time, enable him to introduce the theme of the 
first session. 

3. The course should be presented by employing the discussion-
conference method. 

4. The instructor should have the class follow^ a predetermined 
schedule and maintain order at all times. Only one participant 
should be permitted to give his viewpoint at a time. The instructor 

i should keep the class discussion within the subject matter as contained 
I in the instructor's outKne. 

5. If possible, an official should be askea to speak at the termina­
tion of the course. 

Tips for Instructors 

Learning is actually the acquisition of new ideas, abilities, and 
)=? skills acquired through the senses of hearing, seeing, and feeling by 
: ! touch. 

1. New ideas are conveyed through the presentation of knowl­
edge, and thought is stimulated through the student's sense of hearing. 

Abilities and skills are presented through the media of telling, 
demonstrating, and having students demonstrate under the super­
vision of the instructor. Students acquire abilities and skills via the 
senses of hearing, seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the stu­
dent absorbs more when he participates in a discussion. The instruc­
tor therefore strives to get 100-percent class participation. 

3. The instructor should become aware of outstanding charac­
teristics of his students. This could be very helpful w ĥen leading 
discussions. For example: 

A. Some may be more mature. 

B. Some may have a knowledge of safety. 

C. Some may have actual experience to draw on in the 
discussion. 

D. Some may have a faster learning speed than others. 
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Guest I 
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:e With tlie standard method, the 
c the safety director with information on the 

Ci. contribute most to iiigh rates of injuries. 

Use board to develop with class !IOY; records 
be used. 

RECORDS MAY 
BE USED TO— 

I. Crc ; amo^ ^pervisors by furnishing them with 
:. injur ormation about their departments. 

iiie prin ai accident sources. 

J vide ŝ  .sors and safety committees with information. 

Pro^ " ^mparisons with experience of similar organizations. 
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CHART 11—SERIES A 

USE OF INJURY 
RATES 

1. To measure safety performance and indicate servict 

2. To compare present with past performance and 
siro'̂ âT plaints, o^perations, etc. 

^ i t shot 
lade ê  

^v^̂ est in 

STANDARD 
METHOD 
SHOULD BE 
USED 

Comparisons from plant to plant are possible only when 
uses the same measure. 

The American Standards Associating ^i< ^ 
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FREQUENCY RATE PEFINEQ 
/IS me NumER OFP/SABum mmes 
P€R mum £MPLom-Homs mRKe& 

FORMULA 

/ = 
•_ mmER OFPISABUNG INJURIES X 1000,000 

mmER OF eMPLOYEE-HOURS WORREP 

pismm INJURIES 
CHART 12—SERIES A 

FREQUENCY 
RATE 

USED TO 
DETERMINE: 

FORMULA FOR 
COMPUTATION 

1. Whether the comparative number of work injuries in an operat­
ing unit is fewer or greater than in other operating units in the 
same industry or in other operations having similar hazards. 

2. Whether a given operating unit is having fewer or more injuries 
this year or this month than it had last year or last month. 

3. Whether an industry has a better or worse accident experience 
than similar industries, or than the average for all similar 
industries. 

Expressed as the number of disabUng injuries multiplied by 1 million 
and divided by the total number of man-hours worked. This for­
mula provides what is known as "the frequency rate of disabling 
injuries" or the number of disabhng injuries per 1 million man-hours 
of exposure. 
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EXAMPLES: 

DISABLING IN­
JURY DEFINED 

FREQUENCY RATE = Number of disabling injuries x 1,000,000 
Number of employee-hours worked 

Plant A had 10 injuries and worked 200,000 man-hours during 
1 year. Using the above formula, we would have a frequency rate 
of 50 disabling injuries per miUion man-hours worked. 

FREQUENCY = 10 x 1,000,000 = 50.0 
200,000 

A disabling injury is one which results in death or permanent body 
impairment or which renders the injured person unable to perform 
a regularly established job that is open and available to him during 
the entire time interval corresponding to the hours of his regular 
shift on any one or more days subsequent to the day of the injury. 

p=l EXPOSURE 

THE FIGURE 
1,000,000 

TIME ELEMENT 

Man-hours is the total hours worked by all employees—men and/oi 
women. 

The use of 1 million as a unit of exposure is for convenience and is 
accepted as standard. It is also a means of stability. Equals 500 
persons working 1 year. 

Definition of his next regular shift. 

Distribute "Frequency Rate Work Sheet." 
Discuss with class. Work out problems. 
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II. S. DEPAIITMENT OF LABOR 
Bureau of l^bor Standards 
Washington, D. C. 20210 

FREQUENCY-RATE COMPUTATION 

» 

» , 
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1. Plant "A'* worked 103,000 man-hours during the month of January, 95,000 during 
February, and 131,000 during March. The number of disabling injuries totaled seven 
for January, four for February, and five for March. Using the standard formula, 
compute the cumulative frequency rate for the 3 months. 

Answer 

Plant " B " had 500 employees during the month of July. They worked a total of 
108,000 hours for the month. During this month, there were 15 first-aid cases and 5 
disabling injuries. Using the standard formula, compute the frequency rate for the 
month of July. 

Answer. 

•rt 

Plant " C " has 500 employees Avorking an average of 8 hours per day. There are 20 
working days in the month, (a) Find the estimated hours w^ r̂ked. If there were five 
disabling injuries during the month, (b) Compute the frequency rate. 

Answer (a) (b). 

4. Plant" D" had 625 employees who worked 10 hours a week for 50 w eeks during the year. 
They had 17 disabling injuries. Compute the man-hours and the frequency rate. 

Man-hours- Frequency. 

o. Plant " E " had 500 employees throughout the year. The frequency rate for the first 6 
months was 15.0 and for the last half of the year was 15.0. ^Vhat was the frequency 
rate for the year? 

Answer 
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'^^fERITY RATE PEFINEP 
AS THB ACTUAL T/A/l£ LOST (&AYS) 
PBM MILLION eimoYTe-HOuns WORKBI? 

FORMULA 

s= 
N 

TOTAL PATS LOST X 1009,000 
mmeM OFen/imreemms WQRKBP 

SEVERITY RATE = 

EXTENT OF INJURY 

CHART 13—SERIES A 

3 

SEVERITY RATE 

USED TO 
DETERMINE 

The severity rate should be used with discretion since only under 
certain conditions can it be used as a satisfactory gauge of the 
seriousness of injuries, provided the base is of a sufficient number, 
preferably 1,000 injuries or more. 

The smaller the exposure on which the rate is based, the greater 
the need for supplemental evidence obtained by analysis of the 
accident record, operating conditions, and the types of hazards 
involved. 

i 

DEFINITION Number of days lost and/or charged per 1 million man-hours 
worked. â 

i 
Place formula on board and work some prob­
lems; explain and clarify each step. ; 

--S 

•9 
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FORMULA 

DAYS LOST 

DAYS CHARGED 

Severity Rate = Total days lost and/or charged x 1,000,000 
Man-hours of exposure 

Sum of all days lost by disabling injuries except those in which there 
is some permanent disability. 

Days charged for death, permanent total, or partial disabiUty are 
taken from the "Table of Standard Time Charges." 

When there is any permanent disabihty, the actual days lost are not 
used. 

li I 
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mm TO USE Tim CHARGES 

X l^SATH 

X PERMANENT TOTAL Pimiiirr 

X PERMANENT PARTIAL QISAmnr W 

i^ 

(Tt 

TEA/IPORARY TOTAL mAdlUTT 
>M r^ 

USE OF TIME 
CHARGES 

REASON 

DEATH 

PERMANENT-
TOTAL DIS­
ABILITY 

PERMANENT-
PARTIAL DIS­
ABILITY 

TEMPORARY-
TOTAL DIS­
ABILITY 

CHART 14—SERIES A 

When there is a continuing disability such as a stiff leg, a lost finger, 
or a lost eye, the actual loss of time while the injury is healing is not 
an adequate measure of its seriousness. Therefore, an ASA 
standard schedule of time-loss charges has been agreed upon for all 
permanent injuries in the United States. 

Deaths resulting from work injuries shall be assigned a time charge 
of 6,000 days each. 

Permanent-total disability is assigned a time charge of 6,000 days 
because the insured's useful, industrial life is ended. 

Functioning of some part of worker's body has been lost or impaired 
permanently. 

Worker is totally disabled for work during a temporary period of 
time. 

Time charges are not used in this case; instead, the actual days lost 
are used. 

I Have class compute severity rates involving | 
I different combinations. 

8 
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U. S. DEPARTMENT OF LABOR 
Bureau of Labor Standards 
Washington, D, C. 20210 

STUDENT WORK SHEET 

INJURY-SEVERITY RATE COMPUTATION 

1. Plant "A" worked 108,000 man-hours. During this time, they had 11 disabling in­
juries, totaling 90 days' lost time. Compute the injur>-severity rate. 

Answer 

2. The injury-severity rate for a plant liaving 10 injuries and causing 200 days lost in 
200,000 hours worked would be— 

Answer 

3. A plant worked a total of 900,000 man-hours during a 6-month period. During this 
period, it had the following injuries: 

15 first-aid cases ne days lost 
3 permanent-partial cases 3,150 days' time charged 

22 temporary-total disabihties 150 days lost 

Find the injmy-severity rate for the 6-month period. 

Answer 

4. During 1 year, a plant operating 40 hours a week had 765 men. The plant had the 
following injuries: 

16 first-aid cases 
7 temporary totals 64 days lost 
1 loss of thumb and two fingers, same hand 
1 loss of hearing, one ear lost 11 days 
1 loss of leg, below the knee. 

Compute the injury-severity rate. 

Answer 
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OTHER 
METHODS OF 

APPRAISAL 

HOUSEKEEPING 

MACHINE 
GUARDING 

MAINTENANCE 

SAFETY 
EQUIPMENT 

PROVISIONS 
FOR WORKER 
COMFORT 

SAFETY TRAIN­
ING PROGRAM 

SUMMARIZA­
TION 

Poor housekeeping is a niajor factor in accident causation; good 
housekeeping is a major factor in the efficient production of goods 
of high quality. The relationship is so close that it can safely be 
said that a management's standard of housekeeping is an excellent 
guage of its competency. 

The attention paid to the safeguarding of machinery furnishes a 
vaiaal>le ^lue to management's knowledge and backing of accident 
prevenii'^'i. 

The; condition of all equipment, safeguards, etc., wliich is essential 
to worker safety is a valuable guide to the probability of injury. 

In every establishment or undertaking, there are activities or con­
ditions for which specific equipment is essential to worker safety. 

The provisions made for the comfort of the Avorkers in a plant are 
strongly indicative of management's concern. 

Training in safe work practices is an essential to good safety 
performance. 

"Frequency" means the number of disabling injuries. 

"Severity" means the seriousness of these injuries. 

There are other means of appraising a safety program in addition 
to frequency and severity. 

_ _ _ — — I 

Distribute occupational safety aid "How To 
Compute Injury Rates." 
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OCCDPATIONAI. SAFETV AID 

HOW TO COMPUTE INJURY KATES 
(Frequency and Severity Rates) 

Injury frequency and severity rates are important because they enable a company or operat­
ing unit to determine how effectively its employee injury problem is being met, and what progress 
is being made. 

To accomplish this, a standard method of computing these rates is utilized, which adjusts 
for differences in size of operating units and other variables. This method is included in Stand­
ard Z16.1-1954 of the American Standards Association, entitled "American Standard Method of 
Recording and Measuring Work Injury Experience." It is widely accepted and used by indu ry. 

Bulletins showing the monthly and annual frequency and severity rates of indivi^al ind stiles 
are issued periodically by die U.S. Departcient of Labor's Bureau of Labor Stadstics. 

INJURY-FREQUENCY RATES 

INJURY-FREQUENCY RATES give a measure of how often a work-connected disabling injury 
happens. The ASA defines frequency rate as "The number of disabling injuries per million 
employee hours of exposure." The rates are used to determine: 

(1) whedier die number of work injuries in any particular operating utdt is lesser or greater 
dian in other operating units in the same industry; 

(2) whedier a ^ven operating unit is having more or less injuries ^ e a comparer tc a pre­
vious period of time and similar operations; 

(3) whedier an industry has a better or worse injury experience dian other industries, or 
than die average for all industries. 

For example, let us assume an operating unit had an injury frequency rate of 9.8 disabling 
injuries per million man-hours woriced, for this year. If the frequency was 10.5 last year, and 
11.8 the year before, the 9.8 rate diis year would indicate the injury experience is improving. 

If die average frequency for this industry diis year was 10.1, the injury experience of the 
unit with 9.8 frequency is slightly better dian the average for odier operating units having similar 
hazards. However, this industry frequency is an average made up of some units having frequencies 
much higher than 10.1, and of some other units having frequencies extending considerably below 
10.1. In fact some industries have a number of plants which operate at or dose to a zero fre­
quency. 

U.S. DEPARTMENT OF LA^^R 
Bereau of Lab<^ Stai^ards 
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This means that although the unit mdi the 9.8 frequency is slightly better than the average 
for the industry, there are still many other units in ^ e industry having similar hazards, that have 
better frequency rates. Consequently, the injury experience is still not as gojwl as it should be, 
cod die use of better or additional safe^ measures for further reduction of accidental injury oc* 
carresce should be considered. 

THE NUMBER OF DISABLING INJURIES and the MAN-HOURS OF EXPOSURE are needed 
for computing the injury frequency rate. 

DEFINITIONS: 

io: The DISABLING injury is a work injury that results ii 

A. Death. 
B. Permanent Total Disability. 
C. Permanent Partial Disability. 
D. Temporary Total Disability. 

DEATH is any fatality resulting from a work injury, regardless of the time intervening 
between the injury and dead). 

A PERMANENT TOTAL DISABILITY is any injury, other than death, which permanently 
and totally incapacitates an employee from following any gainful occupation, or which 
results in the loss of, or the complete loss of the use o^any of the following in one accident: 

A. Both eyes. 
B. One eye and one hand, or ann, or leg, or foot. 
C. Any two of the following: hand, arm, foot, or leg. 

A PERMANENT PARTIAL DISABILITY is any injury other Aan deadi or permanent total 
disability which results in the complete loss of use of any member or part of a member of 
the body, or any permanent impairment of functions of the body or part thereof, regardless 
of any preexisting disability of the injured member or impaired body function. 

A TEMPORARY TOTAL DISABILITY is any injury which does not result in ^atfa or perma­
nent impairment, but which renders the injured person unable to pterform a regulady established 
job which is open and available to him during the entire time interval corresponding to the 
hours of his regular shift on any one or more days (including Sundays, days off, or plant 
shutdowns) subsequent to the date of injury. 

A MEDICAL TREATMENT (OR FIRST AID) injury is one which does not result in death, 
permanent impairment, or temporary total disability, but which requires medical treatment 
(including first aid). 

MAN-HOURS OF EXPOSURE is &e total number of employee-hours worked by all employees 
of die operati<m involved for the given peiicd of time. 

r 

{ 

1 

-f •.•! 
f 
i 

f -i 

; -1 

% J 

12 / 1 

ij 



i ^ 

i S a S 
INJURY-FREQUENCY RATE C0E3PUTATI0N 

First step; GATHER THE INFORMATION 

p' 

•t 

1. Obtain the number of employee-hours of exposure. 
2. Obtain the number of Disabling Injuries that occurred during the period of time covered 

by the employee hours. 

It is important that both of these figures be taken from actual records of the plant or in­
dustry. Estimates of either can make the final rate only slightly better than a guess. 
Hours of exposure should be taken from payroll or time records. If an estimate of ex­
posure MUST be made the best yearly estimate is obtained by multiplying the number of 
employees by 2,000 in the case of a 40-hour week. Suitable adjustment can be made for 
a shorter or longer workweek. Attempts to adjust for overtime or part-time employment 
should be avoided unless actual records are available. Absenteeism would likely bal­
ance these exposures. 

The number of disabling injuries should be obtained from injury reports or similar records. 

t I 
I 

Second step: CALCULATE THE INJURY-FREQUENCY RATE 

UF? die above information and die following formula to caiculate the injuc^frequei^cy rate: 

Injury-Frequency Rate s Number of Disabling Injuries g 1,000,000 
Total Number of Man-Hours of Exposure 

S' 

^arV 

" ^ 

t 
i 

u 
'r 

EXAMPLE: In one year there were 8 Disabling lojuries and 
1,500,000 man-houzs worked 

Injury-Frequency Rate = 8 (Disabling Injuries) x 1,000,000 
1,300,000 (Han-Hours of Exposure) 

on 8,000,000 s 5.33 
1,500,000 

Injury-Frequency Rate is 5.33 

13 
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liMJURY-SEVERIlY RATE COMPUTATION 

The INJURY SEVERITY RATE is a measure of how serious the disabling injuries were. 
It is defined by ASA as "The average number of days per million hours of employee-exposute " 
In the case of deafi. or permanent disablement the number of days should be taken from the standard 
scale of time charges and the actual absence should be disregarded. 

First step: GATHER THE INFORMATION 

1 
1 
ffl 

m 

1. Obtain the Man-Hours of Exposure by the same method used for computing Injury-Frequency 
Rates. 

2, Obtain total days lost due to injuries, for the corresponding period of Man-Hours Exposure. 
This figure may be obtained from the employee injury record. 

(Note that death and certain kinds of permanently disabling injuries are arbitrarily assigned 
a specific time charge in number of days regardless of the time the employee actually was 
absent from the job. See "Scale of Time fSarges," (below) and American Standard Z16.1-
1954.) 

Second step; CALCULATE THE JNTURY-SEVERITY RATE 

The formula for computing Injury-Severity Rate is as follows: 

Injury-Severity Rate z 
Total Days Los:, plus cime charges x 1,000,CK)0 

Total Number of Man-Hours of Exposure 

Scale of Time Charges (in days) 
(Fzom ASA Standard Zl6.1-1934) 

Death 6,000 
Pennanent total disability 6,000 

Fingers 

or part of bone Thumb 
Distal Phalange 300 
Middle Phalange 
Proximal Phalange 600 
Metacarpal/Metatarsal 900 
Hand at che wrist 

Index 
100 
200 
400 
600 

Middle 

75 
150 
300 
500 

Foot at die ankle 
Any part of arm above elbow including shoulder joint 
Any point bove the wrist and at or below the elbow 
Any point above the knee 
Any point above the ankle and at or below the knee 

— Impairment of fimctioa -

One eye (loss of sight) regardless of si^t in other eye 
Both eyes (loss of s i^ t ) in one accident 
One ear (complete industrial loss of hearing) 

irrespective of hearing in the other ear 
Bodi ears (complete industrial loss of hearing) one ace 
Unrepaired hernia 

Ring 
60 

120 
240 
450 

ident 

Little 
50 

100 
200 
400 

Great 
toe 

150 

300 
600 

3,000 
2,400 
4,500 
3,6oq 
4,500 
3,000 

1,800 
6,000 

600 
3,000 

50 

Each of 
nt})0r 
toes 

35 
75 

150 
350 

For complete decaiis regarding loss of use without amputation .see scheduled charges in A.S.A. lepoct Z16.1-1SJ54 
available from the American Standards Association, Inc., 10 East 40th Street, New York 17, N. Y. 
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Basic Principles of Machinery Safeguarding. (Safety in Industry, 
Instructor Outline). 
Bureau of Labor Standards, Washington, D.C. 
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*SAFETY EQUIPMENT, ^INDUSTRY, ^CURRICULUM GUIDES, ^INDUSTRIAL 
EDUCATION, Ŝ/̂ '̂ ETY, 

of 
^ iustrated 

by means of charts. This instructor's outline provides a guide to 
standard presentation of the course in sequence and basic content. 
Additional information, materials, and illustrations should be 
included. Content includes why and where guards are needed, guard 
requirements, reasons for making and buying guards, design of 
guards, basic guard types, hazard control, and mechanical and 
operational hazards. This outline was developed by staff of the 
Office of Occupational Safety and the International Division, 
Bureau of Labor Standards, U.S. Department of Labor. This document 
is available as GPO L16.3--276 for 40 cents from Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 20402. 
(PS) 
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This instructor outline is one of a 
series developed by staff of the Office of 
Occupational Safety and the Interna­
tional Division, Buieaii of Labor Stand­
ards, U.S. Department of Labor. 

The outline is intended onlv as a 
guide to standard presentation of the 
subject in sequence and basic content. 
Additional information, material, and 
illustrations should be included foi' a 
complete presentation suitable to the 
conauions, localitv, industrv, or occu-
})ational group. 

^ ti.. 

For <;i!(' by flic Snpcriiiicncicnt of Document^. I'.S. (JovonnnciH Priiitimr Offi'-f 
\V;iNliini:ton. !).(".. 2(M02 - Price 40 ccn, • 

m 



m> \ 

^m 

i I 
i f 

: r 

> h 

SAFETY TRAINING TECHNIQUES 

It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conduct the course successfully. 

Planning 

1. The instructor should have such visual aids as are pertinent to 
the subject matter of the course. These ^Iiould be set up in proper 
sequence. An indication or note on the instructor's outline could be very 
helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the visual 
aids should be checked at regular intervals. This should be done by the 
instructor in order to revise, improve, and modernize the course presen­
tation. The material should also be checked to make sure that it conforms 
with policies of labor and management in the country where it will be 
presented. 

3. The instructor's outline should be adapted by him to his particular 
method of presentation, keeping in mind that this is a discussion con­
ference type of session. 

4. The instructor would do well to get an advance list of the students 
that will participate and their positions and backgromds. A study of 
such information could be very helpful to the instructor when he faces 
his class. 

Preparation of Classroom 
Many conferences and courses have failed simply because no prepa­

ration was made for the classroom facilities. 
1. The classroom should be located in an area where there is the least 

amount of noise or distraction. 
2. Good ventilation, lighting, and suflScient room are important 

aspects to consider. 
I ? 3. The seating arrangement and seats should be comfortable as well 

i^» • f ^^ informal. A round-table seating arrangement is the most effective for 
iWmi : r̂ discussion-conference sessions. 
mm : 
i^B I 4. The room should be equipped with a good blackboard, sufficient 

chalk, and a clean eraser. A stand should be available for mounting the 
charts and visual aids to be used during the conference. A 35-mm. slide 
projector should be available. 
Teaching 

1. An official of the organization should open the first session m t h a 
statement regarding the general objectives of the course. He should then 
introduce the instructor to give him the proper posture in relation to the 
group he will teach. 



( 1 

--"^tosT 

=̂̂ ^ 
^̂ f̂e— 

"̂ K-
^fc 
=̂ K" 
;̂ ^̂ ^ 

-̂ ""-

Wi: 
-̂ g£ 

i^K=-' 

---̂ '̂ • ^ ^ - I ^ E : ; -

-^-^^^^ ^^m._ 
-^K. 
^ » 

5 
^ 
f 
t 

i 

^ 
4 

1 

1 

1 ' 

, 

1 

! 

! cussion. 

3 W « 

2. At the first bcssion, the instructor should open with an explanation 
of the course objectives and its method of presentation. At this time, he 
should draw upon his experience to relate an illustrative incident that will 
bring him in closer relationship with the group and, at the same time, 
enable him to introduce the theme of the first session. 

3. The course should be presented by employing the discussion-
conference method. 

4. The instructor should have the class follow a predetermined 
schedule and maintain order at all times. Only one participant should be 
permitted to give his viewpoint at a time. The instructor should keep the 
class discussion within the subject matter as contained in the instructor's 
outline. 

5. If possible, an official should be asked to speak at the termination 
of the course. 

Tips for Instructors 

Learning is actually the acquisition of new ideas, abilities, and skills 
acquired through the senses of hearing, seeing, and feeling by touch. 

1. New ideas are conveyed through the presentation of knowledge, 
and thought is stimulated through the student's sense of hearing. 

Abilities and skills are presented through the media of telling, dem­
onstrating, and having students demonstrate under the supervision of the 
instructor. Students acquire abilities and skills via the senses of hearing, 
seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the student 
absorbs more when he participates in a discussion. The instructor, there­
fore, strives to get 100-percent class participation. 

3. The instructor should become aware of outstanding characteristics 
of his students. This could be very helpful when leading discussions. 
For example: 

A. Some may be more mature. 

B. Some may have a knowledge of safety. 

C. Some may have actual experience to draw on in the discussion. 

D. Some may have a faster learning speed than others. 

E. Some may be "stallers" who can slow down the discussion. 

F. Others may be aggressive and want to monopoHze the dis-

G. There may be a "know-it-all" in the group who must be prop­
erly controlled. 

H. Some may be constant latecomers who ask questions about 
previous discussions and delay the class. 

II i 
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4. The teaching process consists of; 

A. Telling—this means giving background information to intro­
duce a subject. 

B. Showing—a demonstration of some equipment pertaining to 
the subject to be discussed is very impressive. 

C. Illustrating—using charts, blackboard, slides, or films is very 
helpful to highlight specific points in the discussion. 

D. D' cussion Conference—the participation of the students in 
formulating their thinking howl the subject under discussion 
is fundamental to getting the most out of the session. 

E. Conclusions—the instructor's summation of the session should 
knit together the points discussed during the session, and 
should include other important details th-it may have been 
overlooked by the group. 

F. Questions—during the session, the instructor should use 
questions to stimulate discussion, and also to help bring the 
discussion back to the subject matter if it has strayed. 

Guest Instructors 

It is necessary that the instructor be granted full responsibility for 
conduct of the class; at times, however, he may wish to call in an expert 
in a particular field as a guest instructor (or lecturer). In such event, it is 
essential that the instructor maintain control of the course. 

The instructor must tie in the work of the guest instructor with the 
balance of the course; he must outline the phase of the subject to be 
covered by the guest and saticfy himself that the guest limits himself to 
the field as outlined; he should summarize the guest's contribution, point­
ing out its relative importance in the field of accident prevention. While 
the use of a few guest instructors (properly utilized) can add to the 
effectiveness of the course, a series of "lecturers" whose topics are not 
correlated will inevitably result in confusion. 

It is recommended that "guest experts" be used only for supplemen­
tary training, and not to replace even part of this course which should be 
taught by one instructor. 

in 
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WHY GUARDS 
ARE NEEDED 

HIGH SOURCE 
OF INJURY 

HIGH SEVERITY 

INADEQUATE 
GUARDING 0^ 
DISTRACTION 

The National Safety Council estimates that 10 to 15 percent of all 
occupational injuries involve machinery and othe^ power-operated 
equipment (excluding vehicles). 

The National Safety Council estimates that 19.2 percent of the compen­
sable work injuries with permanent-partial disability involved machin­
ery; 3.1 percent of the work-injury fatalities involved machinery. 

It is ro«»nagement's responsibility to provide adequate machine safe­
guarding to protect the employee—even when he is distracfed. Such 
safeguarding shoiild also protect the machine from damage as well as 
prevent loss of production. 
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r H E M ; GUARDS 
ARE NEEDED 

TRANSfflSSION 

MOVING PARTS 

POINT OF 
0PER.4TI0N 

This is the initial transfer of power from the motor to the machine. 
Mechanical power transmission apparatus includes shafting, flywheels, 
pulleys, belts, connecting rods, couplings, spindles, cranks, gears, etc. 

This constitutes the secondary transfer of power from the initial power 
transmission apparatus to the point of operation. Moving parts include 
reciprocating and rotating parts, cams, clutches, etc. They also include 
feed rolls and auxiliary parts that do not transfer power but are moving 
parts of the machine. 

This is that part of the machine where the material meets the machine. 
Here, the material is changed from one form to another; e.g., cutting, 
turning, shaping, stamping, etc. 
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SOME GUARD 
REQUIREMENTS 

PROTECT 
OPERATOR 

PROTECT 
OTHERS 

IMPROVE 
EFFICIENCY 

FOOLPROOF 

Good engineering principles should be applied to the design and con­
struction of each machine in order to eliminate hazards and to permit 
safe and eflficient operation. When this is not possible or in cases where 
the machine is to be installed, then suitable safeguards should he pro­
vided. 

The most important function of machine guarding is to protect the 
operator. This protection must be positive and as nearly as possible 
should control or eliminate the hazard. 

Personnel not working directly on a machine but working close to or 
passing by it should be protected against their coming in contact mth 
machine hazards. 

Guards should be so designed and installed as not to interfere mth 
production nor reduce or affect in any way the operator's efficiency. 
Good guarding gives the operator a sense of security from injury, en­
abling him to work with less tension and with greater ease of operation. 

Guards should be so constructed that their purpose and use are evident, 
even to the most uninformed worker, and their design and construction 
should be such that they resist tampering or easy removal. 
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PRACTICAL 
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SECURED 

CREATE NO 
NEW HAZARDS 

Provision should be made for adjusting and making repairs on machine 
parts which are enclosed by guards without exposing personnel to the 
moving parts. 

Provision should be made for lubricating machines without removing 
the guards. Whenever possible, oil reservoirs should be located outside 
the guard, with the oil line leading to the point of lubrication. 

All guards should have a p Jtical application and should not interfere 
with the operation of the machine. 

Guards should be made of material substantial enough to withstand all 
conditions and made of quality at least equal to the material- in any 
other part of the machine. 

Guards should be not only constructed but well secured so that any 
blow to, or vibration of, the machine will not cause the guards to work 
loose or break and fall into or off the area being guarded, 

In the construction of guards, we must .aake sure that the guards them­
selves do not create a hazard. Shear points, sharp edges, exposed bolts, 
or jagged or unfinished surfaces can cause cuts and lacerations. All 
edges should be rolled and bolted in such a way as to reduce sharp edges 
and corners to a minimum. 
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MAKING GUARDS 

TO FIT OLDER 
MACHINERY 

TO FIT NON­
STANDARD 
MACHINES 

USE OF OWN 
IDEAS 

Many industries, particularly smaller ones, may be using an older type 
machine which, though still serviceable, is not adequately guarded and 
for which guards cannot be purchased because of the machine's age. 
Oftentimes, they cannot be replaced by newer, modern type, guard-
equipped machines, because the purchase of machinery generally is 
considered a capital expense which is closely budgeted. It then becomes 
necessary for guards to be designed and built locally. 

Machines in use by many industries are standard-type machines that 
have been converted or equipped to perform a special function. At 
time of purchase, the machine may or may not have been equipped with 
guards. However, its special use precludes the use of a standard type 
guard; therefore, guards must be designed and built locally to provide 
adequate protection for the operator. 

Foremen, maintenance personnel, and workers alike should be encour­
aged to use or submit their own ideas as to the design and construction 
of locally made guards. It should be pointed out, however, that these 
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designs and the construction should conform to the standards of the 
American Stan( ards Association or to the State inspection department 
having jurisdiction. 

When machinery is purchased, guards should be included with the 
machine. It should be clearly specified in the purchase contract that 
the guards will meet the standards of the American Standards Associa­
tion or the State or country inspection specifications. 

When guards are purchased with the machine from the manufacturer, 
interlocks are or can be designed and built into the machine to cover all 
hazardous parts. Thus, anytime the guard is open, removed, or mal­
functions, the machine will stop automatically and cannot be restarted 
until the guard is returned to its proper position. An interlocking 
guard must satisfy three requirements: 

1. It must guard the dangerous part before the machine can be 
operated. 

2. It must stay closed until the dangerous part is at rest. 
3. It must prevent operation of the machine if the interlocking 

device fails. 

Guards for a particular machine, obtainable through the manufacturer, 
are the result of research and design by specialists. Therefore, it is 
almost impossible for the user to design a guard or possess a design that 
will meet specifications for a specific machine. 

Guards designed and built by the manufacturer are generally designed 
and constructed so that they are not only an improvement on the appear­
ance of the machine but are also functional. For example: sometimes 
the guards may be a part of the exhaust system, serve as a part of the 
oil or grease system, or provide hand or foot rests for the operator. 
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MATERIAL 
FOR GUARDS 

Standard materials for construction of guards include expanded metal, 
perforated or solid sheet metal, or wire mesh on a frame of angle iron 
or iron pipe securely fastened to the floor or to the frame of the machine. 
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Table of Standard Materials and Dimensions 

Material 

Woven wire 

Expanded metal 

Perforated metal 

Sheet metal 

Wood or metal 
strip crossed 

Wood or metal strip 
not crossed 

Standard rail 

Clearance from 
moving part at 

all points 
(in inches) 

Under 2 inches 
2 inches-4 inches... 
Under 4 inches 
4 inches-15 inches.. 
Under 4 inches 
4 inches-15 inches.. 
Under 4 inches 
4 inches-15 inches.. 
Under 4 inches 
4 inches-15 inches.. 

rUnder 4 inches 
\4 inches-15 inches.. 

f Under 4 inches 
14 inches-15 inches.. 
f Minimum 15 inches. 
\ Maximum 20 inches 

Largest mesh 
or opening 

aUowable " B " 
(in inches) 

% inch 
y^ inch 
/^ inch 
^ inches 
A inch 
2 inches 
^ inch 
2 inches 

^ inch 
2 inches 

M inch width . . . . 
1 inch width 

} 

Minimum gage 
(U.S. standard) 

or thickness 

No. 16 
No. 16 
No. 16 
No. 12 
No. 18 
No. 13 
No. 20 
No. 14 
No. 22 
No. 22 

Wood % inch or 
Metal No. 1 6 . . . 

Minimum height 
of guard 

from floor or 
platform level 

(in feet) 

7 feet 
7 feet 
7 feet 
7 feet 
7 feet 
7 feet 
7 feet 
7 feet 
7 feet 
7 feet 

7 feet 

3 feet-6 inches 

American Standard for Mechanical Power-Transmission Apparatus ASA BI5.I—1953 ReaBr 1958. 

DESIGN OF 
GUARDS 

Where it is necessary to change belts, make adjustments, or apply oil or 

grease, guards should have hinged sections or should be removable. 

Guards should be designed so as not to interfere "with the usual r^achine 

operations, but give maximum protection to the operator. 

8 
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, Prime movers including connecting rods, flywheels, as well as other 
ĵ  moving purts of equipment used in the mechanical transmission of 

power, such as shafting, pulleys, belts, sprocket chains, clutches, and 
couplings. 

PO\^^R 
TRANSfflSSION 
INCLUDES 

FLYWHEEL 
GUARDS 

COiVIPLETE 
ENCLOSURE 

When located so that any part is 7 feet or less above floor or platform 
shall be guarded. 

With sheet, perforated or expanded metal, or woven wire. 

GUARDRAILS 

DISK GUARD 

Placed not less than 15 inches nor more than 20 inches fiom the rim. 
When flywheel extends into a pit or is mthin 12 inches from the floor, 
a standard toe board shall also be provided. 

Flywheels with smooth rims 5 feet or less in diameter where the pre­
ceding methods cannot be applied, the following may be used: disk 
attached to flywheel to cover spokes on exposed side and to present a 
smooth surface and edge. To facilitate turning the wheel, a 4-inch wide 
space may be left between the outside edge of disk and rim. 
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GUARDS FOR 
CRANKS AND 
CONNECTING 
RODS 

HORIZONTAL 
SHAFTING 

EXTENDING 

UNDER 
BENCH 

VERTICAL AND 
INCLINED 
SHAFTING 

PROJECTING 
SHAFT ENDS 

PULLEY 
GUARDS 

PRECAUTIONS 

Full enclosure or guardrail. 

All exposed parts of horizontal shafting 7 feet or less from the floor or 
working platform except runways used exclusively for oiling or running 
adjustments shall be protected by a stationary casing which encloses 
shafting completely, or by a trough which encloses sides and top or sides 
and bottom of shafting, as location requires. 

Wherever shafting extends over a walkway or driveway, it should be 
protected as stated above unless it is located 15 feet or more above the 
walkway or driveway. 

Shafting under bench machines shall be enclosed by a stationary casing 
or by a trough at sides and top or sides and bottom, as location requires. 
The sides of the trough shall come within at least 6 inches of the under­
side of table, or if shafting is located near floor, within 6 inches of 
floor. In every case, the sides of trough shall extend at least 2 inches 
beyond the shafting or protuberance. 

Vertical and inclined shafting 7 feet or less from floor of working 
platform, except maintenance runways, shall be enclosed with a sta­
tionary casing. 

Projecting shaft ends shall present a smooth edge and end and shall 
not project more than one-half the diameter of the shaft unless guarded 
by nonrotating caps or safety sleeves. 
Unused keyways shall be filled up or covered. 

Any part of a pulley which is 7 feet or less from the floor or working 
platform shall be guarded in accordance with ASA standards. 

Pulleys serving as balance wheels (e.g., on punch presses) on which the 
point of contact between belt and pulley is more than 6 feet 6 inches 
from the floor or platform may be guarded with a disk covering the 
spokes. 

1. Broken pulleys, pulleys with cracks, or pieces out of rim shall not 
be used. 

2. Pulleys permanently out of service should not be allowed to remain 
on shafting which is in use. 

3. Composition or laminated wood pulleys shall not be installed where 
they are subjected to influences detrir ntal to their structural com­
position. 

4. Pulleys exposed to corrosive atmospheres should be made of corro­
sion-resistant material. 

10 
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HORIZONTAL 
BELTS 

OVERHEAD 
HORIZONTAL 
BELTS 

VERTICAL 
BELTS 

INCLINED 
BELTS 

V-BELTS 

GEAR GUARDS 

SPROCKETS 
AND CHAINS 

5. Deep grooved sheaves should be used to quarter-turn drives for 
V-belts. 

Where both runs of horizontal belts are 7 feet or less from the floor 
level, the guard shall extend to at least 15 inches above the bell (see 
ASA standard), except that where both runs of a horizontal belt are 42 
inches or less from the floor, the belt shall be fully enclosed. 

Overhead horizontal belts with lower part 7 feet or less from the floor 
or platform shall be guarded on sides and bottom. 

Overhead horizontal belts more than 7 feet above floor or platform 
shall be guarded for their entire length under the following conditions: 

1. If located over passageways or workplaces and traveling 1,800 
feet or more per minute. 

2. If center-to-center distance between pulleys is 10 feet or more. 
3. If belt is 8 m hes or more in width. 

Vertical belts running over a lower pulley more than 7 feet above floor 
or platform shall be guarded at the bottom in the same manner as 
horizontal overhead belts. 

All guards for inclined belts shall be arranged in such manner that a 
minimum clearance of 7 feet is maintained between the belt and floor 
at any point outside the guard. 

Completely enclose all V-belts. 

1. A complete enclosure. 

2. A standard guard at least 7 feet high extending 6 inches above the 
mesh point of the gears. 

3. A band guard covering the face of the gear and having flanges ex­
tended inward beyond the root of the teeth on the exposed side or 
sides. Where any portion of the train of gears guarded by a band 
guard is less than 6 feet from the floor, a disk guard or a complete 
enclosure to a height of 6 feet shall be required. 

All sprocket wheels and chains shall be enclosed unless more than 7 
feet above the floor or platform. Where the drive extends over other 
machines or working areas, protection against falling shall be provided. 

11 
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For material: entrance, removal,, scrap removal. 
For vision: cutting line, inspection, selection. 
For lubrication: greasing, oiling, cleaning. 
For adjustments: repairs, alterations, changes. 

% 

i-i 

Tiie average woman's fingers (glove sise 6 ^ ) will go through %-inch 
openings; therefore, for openings in any guard, use %-inch as the 
largest allowable opening within 1 ^ inch of the hazard. 

i 

ill 

DISTANCE OF OPENING 
FROM SHEAR POINT 

(in inches) 

0 to iVz 

11/21021/2 

21/2 to 31/2 

31/2 to 51/2 

514 to 6I4 

6% to 714 

7l/2to8l/2 

MAXIMUM 
WIDTH OF OPENING 

(in inches) 

1/4 

% 

V2 

% 

% 

% 

m 

ik 
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REASON FOR 
OPENINGS 

EXAMPLE 

CAUTION 

The various openings are placed so they do not permit the operator's 
fingers to reach the shear point even though the guard contact is on the 
back of the fingers, hand, or forearm. 

Suppose it is necessary to provide a %-ijich opening between the bottom 
of the guard and the top of the feed table or between openings in a 
guard for the feeding of material. In this case, the diagram shows that 
a %-inch opening is permissible to within 5 /̂̂  inches from the shear 
point 

When installing guards \ A openings over ^^ inch, tests should be 
carefully made by operators, particularly women, to make certain 
the guard is effective before the machine is operated. Test ^vith hand 
jflat on feed table; extend hand mthout support 
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POIAT OF 
OPERATION 

FIXED 
BARRIER 
GUARD 

The fixed barrier guard may be best described as a stationary enclosure 
so arranged that it will protect the machine operator from accidental 
contact With the power transmission, moving parts, or point-of-operation 
hazard. It shall be secured, to the machine by fasteners which cannot 
readily he removed by the operator. They are often used in connection 
with special feediiig devices. Interlocking devices may be installed to 
control or prevewt operation of the machine when a removable section 
is opened-

AUTOMATIC 
FEED 

SEMIAUTOMATIC 
OR 
MECHANICAL 
FEED 

This is a feeding device v/hich does not require the services of the 
operator except at intervals to restock the feeding device or magazine. 

An appiianie, siich as dial, slide-, push, rotating, or other similar feed 
arrangement, actuated by or atlached \o the machine by which stock is 
fed under the slide, ratn, or plunger withoiit necc&sitatiog the operator's 
hands entering the danger zone. 
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RAM 
ACTUATED 
AUTOMATIC 
GUARDS 

MECHANICAL 
GATE GUARD 

TRIP GUARDS 

POSITIONAL 
GUARD 

"AutoKiatic guards" are generally two protective devices which remove 
the operator's hands, arms, or body from the danger zone as the slide 
or ram descends. These guards are operated by the machine itself by 
means of connections to the slide or ram. 

"Sweejh^ '^knock-awayJ'^ or "push-aivay^' device is a moving barrier 
connected to the slide or ram of the machine. (It should be padded to 
avoiu injury to the operator.) 

"Pull-away^' or ^%andcuff" device is a "handcuff" arrangement con­
nected to the hands or arms of the operator and to the slide or ram of 
the machine. 

In using this guard, the gate moves in front of the operation, and the 
press cannot be tripped until the guatd is in position. This guard is 
not entirely reliable because it is actuated by the clutch, and the ram 
can repeat when the clutch is defective. The forward edge of the gate 
should be padded to avoid injury to the operator. This guard can also 
be converted to a f»xed barrier guard. 

a. Trip guards for a calender roll are horizontal trip rods located 
so that contact with the body or head of the operator wall instantly 
actuate the stopping mechanism and quickly stop the roll within the 
travel limits set by the ASA. 

b. Hand trips are usually of a type requiring the application of 
pressure on two levers or buttons simultaneously. The two-hand trip 
can be rendered ineffective unless it is equipped with an equalizer or 
guarding arranged so that one lever cannot be tied down or blocked 
(which would permit one-hand operation). 

c. Electric eye type of guard is usually very expensive to install 
and to maintain. As part of this installation, a positive braking system 
is re(|uired which will effectively stop the machine, and will prevent it 
from being started if anything is in the danger zone protected by the 
beanr of the electric eye. 

A positional guard acts as a barrier or fence to prevent accidental con­
tact of a person with moving machinery, chips, cuttings, etc. This is 
best illustrated by a standard guardrail. 

{•--
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HAND-FED 
RIP SAWS 

MECHANICAL 
AND 
OPERATIONAL 
HAZAFJ)S 

POWER 
TRANSMISSION 

POINT OF 
OPERATION 

KICKBACKS 

FLYING 
PARTICLES 

A basic type of power table saw which uses a circular blade, the teeth 
of A ĥich are usually larger, and is constructed to "'rip" or cut along the 
grain of the wood. 

General hazards are inherent in the following: power transmission, 
point of operation, kickbacks, or flying particles. 

The saw may be driven by an individual motor or from a line shaft, 
comprising belts, gears, and pulleys. 

Accidental contact with the saw blade by the operator or others is 
possible. 

Kickbacks or throwing material toward the operator through action of 
the blade can be caused by unsafe operating methods, improperly main­
tained equipment, or by lack of proper physicpl safeguards. 

Sawdust, splinters, and chips are thrown ol£ as a result of the cutting 
action of the blade and can come in contact v. ith the operator or others. 
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PROTECTION 

POWER 
TRANSMISSION 
GUARDS 

Each circular, hand-fed ripsaw should be guarded by a device which 
would completely enclose the portion of the saw above the table, with 
the exception of an opening large enough to permit suitable visibility at 
the point of operation. This opening should not exceed one-half inch 
in width. The guard and mounting shall be so arranged that the guard 
will automatically adjust itself at all times to the thickness of, and 
remain in contact with, the material being cut. The guard should be of 
adequate strength to resist blows and strains incidental to normal oper­
ation, adjusting, and handling, and shall be so designed as to protect the 
operator from flying splinters and broken saw teeth. 
The guard should be mounted so as to insure that its operation will be 
positive, reliable, and in true alinement with the saw. The mounting 
shall be strong enough to resist any reasonable side thrust or other 
forces tending to throw it out of line. 

Each hand-fed, circular ripsaw should be furnished with a spreader or 
splitter to prevent material from being thrown back. The spreader 
should be made of saw steel or tool steel which has been hardened, 
tempered, and ground to gage so that it is thinner than the saw kerf but 
thicker than the saw blade. The spreader should be of sufficient width 
—not less than 2 inches—to provide adequate stiffness or rigidity to 
resist a reasonable side thrust or blow tending to bend or throw it out of 
position. The spreader should be so attached as to remain in true 
alinement with the saw, even when either the saw or the table is tilted, 
and shall be placed so that no more than ^/^-inch space is between the 
spreader and the back of the saw when the largest saw is mounted in 
the machine. 

Each hand-fed, circular ripsaw should be provided with one or more 
antikickback fingers, or dogs of steel, or its equivalent in strength and 
so located as to oppose the thrust or tendency of the saw to pick up the 
material or to kick it back toward the operator. It should be designed 
to provide adequate holding power for all thicknesses of materials being 
cut. 

Operators shall be provided with proper protective equipment, such as 
goggles and/or face shield, and it should be mandatory to use them 
each time the saw is operated. 

If saw parts are driven by belts that are exposed, belts and pulleys 
should be completely enclosed by sheet-metal or heavy mesh guards, 
even though the saw may be partially fenced off or partially removed 
from other machines. 
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MECHANICAL 
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POWER 
TRANSMISSION 

POINT OF 
OPERATION 

KICKBACKS 

FLYING 
PARTICLES 

This type of saw is used to "rip" or cut with the grain heavy, thick, long, 
lengths of lumber. This saw is equipped with rollers or a conveyor 
system that holds the lumber and force feeds it into the saw blade. 

General hazards may be inherent in the following: power transmission, 
point of operation, kickbacks, and flying particles. 

Saw may be driven by an individual motor or from a line shaft, com­
prising belts, gears, and pulleys. 

Accidental contact with the saw blade, or being pinched between the 
stock and the inrunning rolls by the operator or others, is possible. 

Kickbacks or throwing material toward the operator through action of 
the blade can be caused by unsafe operating methods, by equipment 
being improperly maintained, or by lack of proper physical safeguards. 

Sawdust, splinters, and chips are thrown off as a result of the cutting 
action of the blade and can come in contact with the operator or others 
nearby. 
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CLEARANCE 

Long stock is often ripped on power feed ripsaws, but it obstructs pas­
sageways and interferes with operation of other machines located too 
near. 

A power feed ripsaw should be guarded by a device which would com­
pletely enclose the top and sides of the saw and rolls. Such a guard 
shall be constructed so that the hands are prevented from coming in 
contact with the saw or from being pinched between the stock and in-
running rolls, regardless of the thickness of the stock. At the front, the 
guard should extend to within % inch of the lowest part of the rolls. 

The guard should be so mounted as to insure that its operation will be 
positive, reliable, and in true alinement with the saw. The mounting 
shall be strong enough to resist any reasonable side thrust or other force 
tending to throw it out of line. 

Even though the feed rolls are automatic and help prevent kickbacks, 
kickbacks can still occur unless rolls are kept clean and corrugations, 
sharp. 

Each power-fed ripsaw shall be provided with one or more nonkickback 
fingers, or dogs of steel, or its equivalent in strength, and so located as 
to oppose the thrust or tendency of the saw to pick up the material or 
to kick it back toward the operator. 

Proper protective equipment, such as goggles and/or face shield, shall 
be worn by the operator and helpers while the saw is being operated. 

Emergency stop buttons should be provided, one each for the operator 
and the off-bearer. 

A clearance at each working end of the saw table should exceed by at 
least 3 feet the length of the longest material handled. 

19 



\^m 

' - ^ ^ ^ z -

m CHART 12—SERIES E 

CUT-OFF 
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POINT OF 
OPERATION 

Cut-off saws are used to cut across the graii* of lunher. There are two 
types: radial, which is pulled forward horizontally along a fixed track 
toward the operator; swing, which is suspended from the roof or over­
head and is pulled forward, like a pendulum, hy the operator. 

Hazards in general may be inherent in power transmission and at point 
of operation. 

This type of saw is driven generally by an individual motor with the saw 
attached directly to the motor sh?*», or may be driven by an individual 
motor by belt and pulleys. 

Accidental contact ivith the saw blade by the operator while pulling 
sav/ forward; reaching for sawed stock before saw returns to normal 
"rest" posiiioB; or saw is not properly adjusted, permitting it to swing 
beyond saw table into body of operator. 
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Each swing or sliding cut-off saw should be provided with a hood that 
will completely enclose the upper half of the saw, the arbor end, and 
the point of operation at all positions of the saw. The hood should be 
constructed in such a manner and of such material that it will protect 
the operator from flying splinters and broken saw teeth and mil afford 
him a clear view of the cutting edge of the saw at all times. The hood 
should be hinged at the back and provided \vith an extension at the 
front, so that when the saw is returned to the back of the table, the hood 
will rise on top of the fence. When the saw is moved forward, the hood 
shall drop on top of, and remain in contact with, the material being cut. 
At the end of the cut, the lip of the hood v/ill be in contact with the table 
surface. 

Each swing cut-off saw should be provided with an effective device to 
return the saw automatically to the back of the table when it is released 
at any point of its travel. Such device should not depend upon any 
rope, cord, or spring for its prdper functioning. If there is counter­
weight, the bolts supporting the bar and counterweight should be 
prevented from dropping by either a bolt passing through both the bar 
and counterweight, or by a bolt being put through the extreme end of 
the bar, with a safety chain attached to it. 

Each swing cut-off saw should be provided with limit chains or some 
other equally effective device to prevent the saw from swinging beyond 
a front or back position where the gullets of the lowest tooth will rise 
above the table top. 

A latch should be provided to catch and retain the saw at the rear of 
table and to prevent it from rebounding. 

Each swing and sliding cut-off saw table should be made wide enough at 
the point of operation to maintain table surface below the exposed edge 
of the saw blade to the full extent of the travel of the saw. It should be 
equipped with a backrail and dead rolls of sufficient length to provide 
support for the longest stock. Saw should not extend in front of back-
rail when in released position. 

While operating the saw, it is important that operator stand to the side 
of the saw on which the handle is located. Operator should used the 
hand nearest the handle. This keeps the operator's body out of line 
with saw and makes it unnecessary to expose the hands near the saw. 

Proper personal protective equipment, such as goggles or face shield, 
should be worn by the operator. 
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HAZARDS 
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TRANSMISSION 

POINT OF 
OPERATION 

KICKBACKS 

Wood planers are production machines intended for volume work and 
designed to dress and size rough sawed lumber on one or more sides. 
These surfacing machines are less hazardous than jointers and shapers 
because they are power ted and the operator's hands need not come 
close to the cutting head. 

Hazards in general may be inherent in power transmission, point of 
operation, kickbacks, flying particles, vibration, or clearances. 

Often driven from line shaft, comprising belts, pulleys, and gears located 
on back side of planer. 

Accidental contact with blades while sharpening or adjusting. Pinching 
of fingers and hands between material and inrunning rolls by operator 
unless guarded adequately. 

Kickbacks or throwing material toward the operator through action of 
the blade can be caused by unsafe operating methods, by equipment 
being improperly maintained or adjusted, or by lack of physical safe­
guards. 
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Chips, splinters, etc., are thrown off as a result of the cutting action of 
the blade, since blade travels at high speed and can come in contact with 
operator or others nearby. 

A planer is powerful and fast running and tends to vibrate excessively. 
Vibration may also be caused by dull or improperly sharpened blades. 

Since material passing through planer is generally long and moves fast, 
workers can be caught between stock emerging from the planer and 
stationary objects or structural members of the building. 

Planer parts driven by belts and pulleys, even though they may be on 
the back side of the planer, should be completely enclosed by sheet 
metal or heavy mesh guards. Guards should always be used regardless 
of planer's location. 

Cutter heads (blades) should be completely enclosed in solid metal 
guards which should be kept closed when planer is running. Where 
exhaust system is used, the guards should form part or ail of the exhaust 
hood and should be constructed of sheet metal not less than 1/16 
inch in thickness or cast iron not less than 3/16 inch in thickness. 
Sheet-metal guards should be reinforced with angle iron or other 
bracing to insure rigidity. 

Feed rolls should be guarded by a hood or a semicylindrical guard 
which will allow the material to pass but will prevent the hands of the 
operator from coming in contact with the inrunning rolls at any point. 
The guard should be fastened to the frame carrying the rolls so as to 
remain in adjustment for any thickness of stock. 

Kickbacks cannot be prevented entirely by inechanical means; there­
fore, operator should always stand out of line of board travel. Operators 
should never feed boards of different thicknesses at the same time be­
cause the thinner board will not be held by the feed rolls and can be 
kicked back from the cutter heads. Feed roll corrugations should be 
kept clean and free from dust, pitch, etc. They should be kept sharp by 
filing as needed so that they grip the material as tightly as possible. A 
row of antikickback dogs or fingers should be placed in front of the feed 
roll and should extend the width of the feed roll to give further pro­
tection. 

The operator should wear a face shield or goggles as protection against 
slivers and chips thrown back by the cutter heads. 

-m 
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VIBRATION 
INSULATION 

LAYOUT 

Vibration should be reduced by anchoring the planer on a solid foun­
dation and, if Jiecessary, by insulating it from the foundation with 
vibration-absorbing material. 

Planers should be located away from other machines to prevent workers 
from being caught bei«v^een material emerging om the planer and 
stationary objects or structural members of the building. The space at 
the outrunning end should be fenced or marked off to keep workers out 
of the area where they might be struck by long, fast-moving boards. 
Insofar as possible, aisleways should be located where it will not be 
necessary for personnel to pass in front or rear of planer. Because 
planers create a great deal of noise, they should be isolated. 

t:% 
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PARTICLES 

LOOSE BELTS 

A belt Sander is a type of sanding machine which uses a continuous 
strip of abrasive material and travels at moderate speed over tw^ op­
posed po^ver driven rollers. It is used to smooth large Sat areas. 

A belt Sander may be driven by an individual motor or from a line 
shaft, comprising belts and pulleys. 

Accidental contact by operator Avith moving abrasive belt. Operator's 
hands or fingers being caught between work rest and belt on manually 
fed machine, or between feed rolls and material on self-fed machine. 

Considerable dust and bits of wood are thrown oS. in the sanding 
process. 

Loose or improperly tensioned belts cause undue wear and fraying, 
and can tear or break, causing material on jam or belt to fly toward 
operator. 
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AND BELT 
GUARDS 

EXHAUST 
SYSTEMS 

BELT 
MAINTENANCE 

All power transmission parts of sassders driven hy belts ai:id pulleys 
even though they are an 'the. back L-xde oi the m.ichine should be com­
pletely enclosed by sheet metal or mesh p;a8fds. 

All manually fed saaders shoi/ld be eqmpped ^mih a work rest and 
properly adjusted to provide rainimu'.n dearaMce between hriii and rest 
and to secure saipport for the work being saaded- Pieces oo small to 
allow the hs.nd'i to be ke5>t '& safe dista/isce from the work should be held 
in a jig or sinsilar holding device. Feed rolls of self-fed machines should 
be protected witljt a guard to prevent the operator*s hands from c^minff 
in contact with the isirunmng rolls at any point. The guard shall be of 
substantial metal construction, firmly oecured to the frame carrying the 
rolls so as to remain in adjustment for any thickness jf material. The 
bottom of the guard should come dowvi to within three-eighths inch of 
a plane formed by the bottom of the contact face of the feed roll v/here 
it touches the material. Each feed sanding machine should also have 
both pulleys or drums enclosed m such manner as to guard the points 
where t}Ae abrasive belt runs onto ihe pulley-drum. The unused run 
of the abrasive belt should be guarded where exposed to contact hy the 
operator. 

All belt Sanders should he provided with an exhaust system. The ex­
haust hood should cover all the sanding surface except the operating 
area. Exhaust intakes should be designed and placed so that the natural 
throw î f the abrasive belt is directly into the exhaust hood. Intakes 
should be placed as near as possible to the point of contact of the wood 
with the abrasive belt. Personnel operating sanders should wear 
goggles and dust-type respirators during sanding operations and v/hile 
cleaning up afterwards. 

Abrasive belts used on sanders should be the same width as the pulley-
drum, and drums should be adjusted to keep the abrasive belt taut 
enough to turn at the same speed as the pulley-drum, yet not slip on the 
drum when material is brought into contact with the moving abrasive 
belt. Abrasive belts should be inspected before use, and those found 
to be cracked, frayed, or excessively worn in spots should be replaced, 
even *hough the remainder of the belt appears to be in good condition. 
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JOINTER 

MECHANICAL 
AND 

OPERATIONAL 
HAZARDS 

POWER 
TRANSMISSION 

POINT OF 
OPERATION 

This is a type of wood surfacing machine considered to be second only 
to circular saws from the standpoint of danger among woodworking 
machines. Since jointers are used primarily in the jointing of «mall 
pieces of material, the many accident experiences are due chiefly to 
the prevalent practice of not using jigs or similar holding devices when 
working with small size niaterial. 

Power transmission.—^Jointers may be driven by an individual motor 
or from a lineshaft, comprising belts and pulleys. 

Point of operation.—Accidental contact by the operator with blades 
while attempting to hold material with hands instead of holding de»/ice. 
Operator attempting to oil or adjust knives or guide v bile machine is 
operating. Using hands instead of brush to clean chips away from 
knives. Operator making automatic guard inoperative. 
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KICKBACKS 

FLYING 
PARTICLES 

POINT-OF-
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GUARDS 

SAFE 
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Kickbacks.—Kickbacks or throwing material toward operator through 
action of the blade can be caused by unsafe operating methods, by 
equipment being improperly maintained, or by improper adjusting of 
cutting head. 

Flying particles.—Chips, splinters, etc., are thrown off as a result of 
the high-speed cutting action of the blades. This creates a housekeeping 
problem as well as danger to the operator. 

CONTROL OF 
HAZARDS 

POWER 
TRANSMSSION 
GUARDS 

11 Jointers driven by belts and pulleys: even though these belts and 
;• pulleys are at the rear of the machine, should be completely enclosed 

by sheet metal or mesh guards. 

Each hand-fed jointer that has a honsontai head should be equipped 
with a cylindrical head, the throat of which should not exceed 7/16 
inch in depth nor % inch in width. No cylinder should be used if the 
throat exceeds % inch in depth or 7^ inch in width. 

Each hand-fed jointer that has a horizontal cutting head should be 
equipped with an automatic guard which will cover all of the head on 
the working side of the fence or gage. The guard should automatically 
adjust horizontally for edge jointing and vertically for surface work 
and should remain in contact with the material at all times. Each hand-
fed jointer that has a horizontal cutting head should he equipped mth a 
guard which will cover the section of the head back of the fence or gage. 

Each wood jointer that has a vertical head should be equipped with 
either an exhaust hood or a guard arranged so as to enclose completely 
the revolving head, except for a slot wide and convenient enough to 
insert the material to be jointed. 

At no time should adjustments to knives or fence-guide be attempted 
unless the machine has come to a complete stop and power has been 
turned off. 

Knives on jointers should be checkci often to insure proper setting or 
adjustment. Knives should be kept sharp at all times. To insure 
efficient operation, the operator should make sure that no heavy cuts 
are taker 

Floors and lae area around jointers bhould be kept free of stumbling 
an- slipping hazards. Since coi^siderabJe dust and chips are formed 
during operation, operatoi Sivoald be provided with proper and ade­
quate personal-protective equipment Provision should be made for 
brushes, etc.- to keep machine and surrounding Hoor area clean. 
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SAFE 
OPERATION 

A pubh block shouM be used on short stock (generally any stock less 
than 18 inches in length) to prevent stock tipping and causing opera­
tor's fingers to come in contact with the knives. 

Neither gloves nor loose or torn clothing should be worn by the opera­
tor or others working around jointers. 

Always use a brush to remove chips and dust from around knives or 
cutting head area. 

Guards should be inspected frequently, and operators should not make 
guard inoperative for any purpose. 
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POWER 
TRANSMISSION 

Power transmission.—Of Tiecessi'r^ sliapers must turn at bigb speeds 
and while most are driveii oy individual ^tors, some are driven from 
Imesbafts, cc-oprising belts and pulleys. 
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Point of operation.—Accidental contact by operator with blades while 
attempting to hold material with hands instead of with jigs or holding 
devices. Knives breaking or working loose and being hurled at the 
operator. Using hands instead of a brush to clean chips and dust from 
knives. Failure of operator to use guard, or the guard is inadequate or 
is improperly designed. 

Kickbacks.—Kickbacks or throwing material toward the operator 
through action of the fast-turning blades can be caused by unsafe op­
erating methods, by equipment being improperly maintained, or by 
improperly adjusted cutting head. 

Flying particles.—Chips, splinters, etc., are thrown off as a result of the 
high speed cutting action of the blades, constituting a housekeeping 
proijlem as well as danger to the operator. 

All belts, pulleys, and diives should be completely enclosed by metal 
or mesh guards. 

The cutting heads of each wood shaper which is not automatically fed 
should be enclosed with a cage or adjustable guard so designed as to 
keep operator's hands away from the cutting edge. The diameter of 
the circular shaper guards should be greater than the greatest diameter 
of the cutter. At no time should a warning device, made of leather or 
any other material, be attached to the spindle. 

KNIFE 
CONSTRUCTION 

EXHAUST 
SYSTEM 

Knives on shapers should be made from the best material available. 
i- nives should be sharpened and kept in adjustment by qualified per-
soui. el. Knives should be balanced and should fit properly. Material 
shouk' always be fed into knives gradually, and at no time should cuts 
be heav) 

SAFE 
OPERATION 

Exhausts w'lh adjustable hoods are considered a necessity. They help 
keep chips ai.d dust from accumulating near cutter heads, reducing 
the need for m^^nual cleaning of heads and surrounding floor area. 
Operator should ^e provided with proper and adecjuate personal-
protective equipment 

Cylindrical heads shouK^ be used wherever the nature of the work will 
permit. Templates, jigs, and fixtures which will remove the operator's 
hands from the point of operation should be used wherever possible. 

All double-spindle shapers should be provided with a starting and stop­
ping device for each spindle. 

Solid cutters which fit over the spii.dle are preferred to knives which 
can be broken or thrown. 

Always use a brush instead af the hand^ to clean from around knives 
and cutting hear' areas. 
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There are two mam types of lathes: 
A. The engine lathe include; the ordinary hench lathe). 
This is the regular revoA /mg or turning lathe found in the majority of 
machine shops. 

h- The turret lath^ 
.€i.e"= a. z-umhe:- of tools are 5xed ID a monitor or turret, pivoted so as 
t- revo'"? and present any o* the Tarious tools to the work. 
' '• it,..ry sr^'-omdj^f. lathcs and ser^vz-iiiachines, the motions of the work 
9 -• me urre 9.,:e di:'<»cted by a ca^i ivIieeL and the finished pieces of 
ŵ T*̂  - "' :/iped out c.^jhr^^jioasly at one end, while a bar from which 
the pie'^es ar? formeo s tea the other end. 

MECHANICAL 
AND 

OPERATIONAL 
HAZARDS 

Ldtbes mav hf- diuiven by individual motors or &om a line shaft, com-
7^' *j,»g belt and pulleys, also exposed gears in the headstock. 
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SAFE 
CLOTHING 

1. Contact with projections on faceplates and chucks. 
2. Contact with lathe dogs (especially projecting set screws). 
3. Filing with the right hand, especially near dog or chuck, or using 

the hand instead of a stick to hold emery cloth against the work. 

4. Calipering or gaging the job while the machine is in operation. 
5. Accidental contact ^vith the tool. 
6. Attempting to clean chips while machine is in operation. 
7. Contacting projections on work or stock. 

On some types of metals, a continuous spiral is produced which fre­
quently causes injuries to the hands, arms, or face; also, small particles 
are thrown off, creating a hazard to the eyes of operators and others. 

All belts, pulleys, shafting, gears, etc., should be guarded in accordance 
witH ASA standards. 

A guard should be provided for the faceplate and chuck to protect the 
operator from accidental contact with them. If possible, faceplates and 
chucks should be without projections. Safety type lathe dogs should be 
substituted for ordinary ones. All filing should be done with the left 
hand, and the file should be kept away from the chuck and lathe dog. 

A wire mesh or plastic guard should be provided which will protect 
the operator from accidental contact vvith the tool and from flying chips. 

. _-;̂ a 

Care shoidd be taken to remove chuck keys from the chuck sockets 
before the lathe is started. 

The floor and aisle area should be kepi clear, and all tools, extra work, 
stock, etc., should be placed in a suitable rack. A lifting device should 
be provided for changing chucks, face plates, etc. 

CciitcT holes of taper work should be clean and true, and lathe centers, 
true and sharp. The work should be well countersunk at the tailstock 
end to eliminate aa> danger or to keep work from being torn loose. 
Chips s^iould be removed as follows: Continuous spiral chips slic.lJ be 
removed with a aooksd rod, never with the bar J ; small chips shoidd 
be emoved wilh a .crash. Re'^ove cbips only after the lathe has com-
p»e;:eiy stoppea. 

Lathe opei'c'rTs f :̂'0iild not •"-vesT g'c-cs- neckties, Jcose c^ctliicg- long 
sleeves, nor .-v'iis*. v/atctsb, cha:?is, rin^c, ?*€•. "'.."hile operetj'ig tiis IB.I1ZI^ 

Giove'̂  Ai:?v be -'--om li tlieve is a ha-^ard tram ii&'^'i^in^ -;or''-". "!'̂ lli /Tiirrs 
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or sharp edges, but should be taken off before starting the lathe. 

Always wear goggles or face shields for protection against jfiying chips 

and oil spatters. 

Operators should wash thoroughly and wear clothes free of oil. Opera­
tors should wear a hat or cap while working. 
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AND 
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POWER 
TRANSMISSION 

There are several types of milling machines. The following are the 
four most common ones: 

Horizontal—having the spindle horizontal to the table. 
Vertical—Shaving the spindle vertical to the table. 
Plain—^with tables that cannot swivel. 
Universal—with tables that can swivel up to 90 degrees of horizontal 
position. 

Milling machines may be driven by individual motors or from a line-
shaft, comprising belt and pulleys. 
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Accidental contact with the cutter or cutters by the operator or others. 
There is danger of the cutters breaking under strain, and pieces may fly, 
creating a hazard to the operator and others. 

All belts, pulleys, shafting, and gears should be guarded in accordance 
with tht ASA standards. 

There should be a fixed hood over the cutter or cutters clamped firmly 
to the overhead arm and adjustable to the work being done. This 
should effectively protect the operator against accidental contact with 
the cutters and against flying chips and fragments. 

Coolant sht^uld be directed on that part of the tool which is turning 
away from the work. 

Work should always be clamped firmly to the table before the milling 
machine is started. 

Operators should remove chips with a brush at regular intervals while 
the milling machine is stopped. 

Snug clothing should be worn when operating milling machines. The 
wearing of loose clothing, neckties, long sleeves, wrist watches, rings, 
etc., should be prohibited. 

Milling machine operators should wash thoroughly to prevent danger of 
dermatitis and infections from lubricants. 

All guards should be in place while the machine is running. Operators 
should wear face shields or safety goggles to protect their eyes from 
chips and other objects, such as pieces of the cutter. 

The machine should be stopped before measuring the work. 

36 
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POINT OF 
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The three types of metal working planers are: 
Single head. 
Double head. 
Open side. 

The metal planer, like many other machine shop power tools, is not 
dangerous to operate if certain safeguards are installed and if the 
operator is experienced and careful to closely follow safety rules and 
safe operating procedures. 

» 

Planers may be driven by individual motors or from a lineshaft, com­
prising belt and pulleys. 
Counterweight and exposed power gears. 
Contact with reversing dogs. 

Contact with the tool. 

Breaking of tool or gouging of work caused by cutting tools shifting and 
cutting into work. 
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Work breaking loose because it was not wedged and clamped securely. 
Failing to turn on current when a magnetic chuck is used (before start­
ing the planer), 

Cutting hands on sharp edges of work. 

Having insufficient clearance for the work. 

'^lying chips or particles thrown off, creating a hazard to the eyes of 
the operator and others. 

All belts, pulleys, shafting, gears, etc., should be guarded in accordance 
with ASA standards. 

Counterweights should be guarded from the floor, extending upward 
throughout the travel of the counterweight. 

The reversing dogs on planers (and shapers) should be covered. 

A hinged guard made of wire mesh or plastic should be provided which 
will protect the operator from accidental contact with the tool and from 
flying chips. 

The tool should be set so that if it shifts, it will raise away from the cut 
and will not dig into the work. 

All work should be clamped properly and securely before planer is 
started. When magnetic chucks are used, the work should be set in its 
proper position and the current turned on before the planer is started. 

A chip guard of heavy close-mesh wire screen or of heavy clear plastic 
material should be placed over the tool to prevent chips from flying 
and striking the operator or other workers. 

All openings in the beds of planers should be covered with a permanent 
covering of solid heavy sheet metal to prevent a person from being 
caught between the bed and the planer table and to prevent the space 
from being used for the storage of tools and other articles. 
When the planer table is placed or materials thereon travel to within 
18 inches of a post, wall, or other obstruction, the space between the 
end of the planer and such wall or object should be protected by a 
standard railing on each side of such space. Safety dogs should be 
placed at each end of the planer table to prevent it from running off the 
gear rack. 

1. Before starting a planer or shaper., check the condition of the ma­
chine and its setup; be sure all guards are in place. 

2. If any adjustments or repairs are necessary, stop the machine to 
make them. 

3. Use a brush to remove chips. 
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4. Keep floor area clear. 

5. Do not leave tools under the "bed." 

6. Wear goggles. 

7. Wear snugly fitting clothes, short sleeves, and no necktie. 

8. The pla^ier should never be left running unattended. 

'̂ P 
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There are three main types of drill presses: 
Upright (vertical spindle). 
Multiple spindle. 
Radial. 

Drill presses may be driven by individual motors or from a lineshaft^ 
comprising belts and pulleys. There is also the hazard of gears, spindles, 
and counterweights. 

1. Contact with the drill. 
2. Work slipping or turning because it was not properly clamped. 
3. Catching clothes or hair in drill, chuck, or spindle. 
4. Attempting to clean chips while drill is turning. 
5. Breaking the drill (flying pieces). 
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All belts, pulleys, shafting, gears, etc., should be guarded in accordance 
v/ith ASA standards. 

Counterweights should be enclosed with guards, preferably iron pipe or 
sheet metal and angle iron, from the floor to the top of the weight when 
in extreme upward position. 

An emergency stopping device should be provided within easy reach 
of the operator. (If motor-driven, stop-and-start buttons are accept­
able. ) 

Where practical, a telescope guard should be installed over the drill 
and spindle to protect -igainst accidental contact. All work should be 
firmly and securely clamped to the table before starting the drill press. 

Operators of the drill press should wear snugly fitted clothes, short 
sleeves, and no necktie. Hair should be confined in a proper hair net, 
snood, or cap (if a woman), or a cap (if a man). 

A brush or stick should be used to remove chips from a drill. File or 
scrape all burrs from drill hole. This should be done while drill is 
stopped. 

Do not operate the drill at excessive speed or feed; the drill may break 
or shatter. 

Chuck wrenches should not be left in chucks or on the table. All tools 
and loose material should be removed from the table before starting 
the machine. 

Operators should shut off power and be certain th . machine has 
stopped before leaving. 

Goggles should be worn when operating drill presses. 
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BRAKE PRESS The brake press is also called the "press brake," "bending brake,' 
power brake," "bending press," etc. This press is a development of 

MECHANICAL 
AND 

OPERATIONAL 
HAZARDS 

POWER 
TRANSMISSION 

POINT OF 
OPERATION 

the "hand brake" or "folder." Its primary function is forming (cold) 
channels, angles, etc., in metal plates, strips, and in sheet metal. It is 
used less frequently for punching, corrugating, notching, trimming, 
embossing, and for other operations usuahy performed on other types 
of presses. 

^ 

Contact with power pulleys, gears, chains, cranks, couplings and other 
moving parts exposed to contact. 

Fingers or hands may be crushed between the punch and the die or 
between the work and the ram. 

Cuts from contact with work being pre cessed. 
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All belts, pulleys, gears, chains, cranks, couplings and other moving 
parts should be guarded with complete enclosures of either bheet metal 
or standard guards to a height of at least 7 feet froip the floor or working 
platform. 

When narrow stock is being worked, th'"̂  hands of the operator are very 
near th^ path followed by the ram. To reduce this hazard, equip the 
machine with mechanical safeguards and maintain them in good work­
ing order. 

The press should be provided with starting devices which will keep the 
hands of the operator out of the danger zone. These may mclude two-
hand switches, or levers and treadle bars, foot pedals, and foot switches. 

Press brakes should be provided with foot controls for use on those 
jobs where the size of the stock being processed requires an operator to 
hold it in position. Before the ram is driven home, the two-hand 
buttons or levers are used to bring the die into position, allowing mini­
mum clearance. The stock is then centered and formed by the further 
action of the ram which is actuated by the operator depressing the foot 
controls. 

Foot controls should be covered by stirrup guards. If a treadle bar is 
used, all portions of the bar should be covered except an area large 
enough for the operator's foot. These precautions are necessary to 
prevent accidental tripping. 

Before the pr̂ ŝs action is started, it should be positively determined 
that there is adequate clearance for changing the shape of the stock 
being worked and that work stops or back gages are at the proper 
height. All parts of the control mechanism should be inspected at 
regular intervals, and the machine should be test-operated at the be­
ginning of each shift; check especially the functioning of the disk-
friction clutch. 

All replacement parts should be purchased fron. he manufacturer and 
his recommendations for the operation and maintenance of this ma­
chine should be followed. 

The operator should know the capacity of the machine and the three 
factors which determine the brake pressure required to form the mate­
rial to be worked to a 90 degree bend (length of work, thickness of 
work, and the sharpness of the bend). 
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PRESSES 

n . 

As a source of accidents, presses present possibly the most serious prob­
lem of any stationary machine in industry, particularly those accidents 
which result in permanent-partial injuries. 

The safeguarding of presses has been complicated by the wide variety 
of operations and operating conditions, owing to the variations in size,, 
speed, and type of press; size, thickness, and kind of pieces to be 
worked; design and construction of dies; required accuracy of the 
finished work; skill of operators; and length of the run. (For more 
complete, specific information, please refer to ASA Standard Safety 
Code for Power Presses, Bll . l—1960.) 

The most common types of presses are; 
Foot (kick or hand press). 
Power presses. 
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Powir presses may be driven by individual motors or from a lineshaft, 
coDiprising belts and pulleys, clutch and brakes, counterweights and 
cables, flywheels, gears crankshaft and attachments, foot treadle, trip­
ping mechanism. 

Dies and ram hazards. 

Reaching into danger zone for any purpose. 

Repeating cf press. 

Ail belts, pulleys, gears, flywheels, etc., should be guarded in accordance 
with ASA standards. 

Any counterv/eights and cables should be enclosed with a guard extend­
ing to at least 7 feet from the floor. 

The crankshaft and its attachments should be inspected ai regular in­
tervals; if exposed to contact, it should be guarded to a height of at 
least 7 feet from the floor. 

A careful study should be made of the specific operating hazard OR a 
particular job on a specific press. The safest guard should be installed 
to eliminate the hazard, and i. should be maintained on a regular 
schedule. 

Guards should be so designed and constructed that they completely 
protect the operator at the point of operation. 

Positive means should be taken to make sure the press does not repeat. 
Before starting work, operate the press without feeding it until you are 
completely satisfied as to its safe condition. 

Check all safety devices before starting work. 

There should be complete protection at the danger zone. 

Adequate lighting is very important to safety (ASA standards). 

All repairs and adjustments should be i»iade by competent, authorized 
persons. 

Automatic feeding devices should be provided wherever possible. 
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Power hammers may be classified in either of two different ways: 
Forging hammer or drop hammer. 

The classification is based upon the type of work that is to be done, and 
upon the manner in which the anvil is assembled in relation to the 
operating mechanism and machine supports; or they may be called 
steam hammers, pneumatic hammers, or mechanical hammers, the dis­
tinction being based upon the manner in which the ram is actuated. 

Unguarded flywheels, belts, pulleys, rolls, ropes, drums, etc. 

Danger of flying drift key fragments and hot scale. 

Danger of head injuries from ran) or falling objects. 

Danger of fingers or hands being crushed in tong reins. 

Danger of crushii^g fingers, hands, or arms between ram and die. 
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All belts, pulleys, shafting and gears should be guarded in accordance 
with ASA standards. 

The hammer should not be operated while dies are cold. The dies 
should be closed temporarily on a bar of hot metal until they are heated. 
Goggles or face shields should be worn around all hammer operations. 
Scale should be removed with a scale blower which has a long handle. 
Safety shoes should be worn. 

A guard bar or guardrail should be installed over the treadle so it can­
not be accidentally tripped. 

Keep treadle clear of tools and scrap to avoid accidental tripping. 

Hard hats or skull-guards should be worn by operators and helpers 

while working on these machines. 

Tongs should be used and maintained in good condition. 

Adequate hand protection should be worn while working on rough, 
sharp, or hot work. 

Oil swabs and scale blowers should have adequate handles to avoid 
injury to the hands of operators. 

Care must be taken that persons are in the clear when ram is raised. 
A ram beam block should be used to support ram if it must be left 
raised (unattended, repairs, etc.). 

Care must be exercised in the use of tongs (kickbacks can be fatal). 

Keep hands in the clear when using tongs. 

Keep hands, arms, fingers, and head from under the ram. 

Strenglh and Dimensions for Ram (Bean) Blocks 

Size of 
timberl 

(in inches) 

4 x 4 

6 x 6 

8 x 8 

10x10 

12 X 12 

Square 
inches in 

cross section 

16 

36 

64 

100 

144 

Minimum 
allowable 

crusliing strength 
parallel to 

grain, (p.s.i.2) 

5,000 

5.000 

5,000 

5,000 

5,000 

Maximum 
static load 

within short 
column ranged 

80,000 

180,000 

320,000 

500,000 

720,000 

Safety 
factor 

10 

10 

10 

10 

10 

Maximum 
recommended 

weight of forging 
hammer for 
timber used 

8,000 

18,000 

32,000 

50,000 

72,000 

Maximum 
allowable 
length of 

timber 
(in inches) 

44 

66 

88 

100 

132 

1. Actual dimension. 
2. Adapted from U.S. Department of Agriculture Technical Bulletin 479. Hardwoods recommended are those whobc ultimate 

crushing strengths in compression parallel to grain are 5,000 p.s.i. or greater. 

3. Slendemess ratio formula for short columns i s - ^ = 11, where L ^ length of timber in inches, d = least dimension in 
d 

inches; this ratio should not exceed 11. 
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Metal squaring shears are operated by any 1 of 3 means: hand, foot, or 
power. 

It should always be borne in mind that once the upper blade or knife 
has been set in motion, it cannot be stopped until the cutting stroke 
has been completed. 

Generally, a stock of material is placed on the cutting table and is fed 
into the shears by hand. 

Power shears may be driven by individual motors or î -om a lineshafi,. 
comprising belts and pulleys. 

The exposed blade or knife on the feed side and at the rear of the 
machine. 

Possible accidental tripping of power shear. 
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All belts, pulleys, gears, and motor couplings should be enclosed in 
standard guards of angle iron with a filler of wire mesh, or expanded, 
perforated sheet metal (should conform to the requirements of ASA 
standards). 

Belt-driven shears should be equipped with positive acting and locking 
belt shifters. 

Start J»nd stop buttons on motor-driven shears should be located within 
easy reach of the operator, preferably v/here they cannot be accidenti'ly 
struck. 

The movable knife on both foot- and power-operated shears should be 
protected by a fixed barrier guard the entire length of the table, extend­
ing downward to within three-eighths inch of the table, so as to admit 
the work but not the fingei s. Any slots, perforations, or other openings 
in the guard should not exceed one-fourth inch between the knife or 
blade and the guard at all points. On foot- and power-operated shears, 
this guard should be located in front of the holddown, which can be 
guarded separately, or as a part of the knife guard. 
The back of the knife should be so guarded that a person cannot get his 
fingers under the knife. Before putting the shears in operation, the 
operator should always be sure that everyone is in the clear. 

The foot treadle should be equipped with a guard, running the full 
length of the treadle, so arranged that the treadle cannot be accidentally 
tripped. 

Boxes, bins, or other containers should be provided and used to keep 
scrap off the floor. 

Placed on every shear should be a warning sign reading, "Do not cut 
hardened steel," also a plate showing the cutting capacity. Only ex­
perienced operators should be allowed to operate shears. Operators 
should not wear torn or loose fitting clothes. They should wear safety 
shoes. 
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For the purpose of this discussion, we will consider only the 'stand 
grinder," although there are many types These include bench, floor, 
swing frame, portable, precision, surface, cutoff grinder, etc. The 
types of wheels include plain (or straight) wheel, straight cup wheel, 
tapered wheel, cylindrical wheel, taper cup wheel, cutting-off wheel, 
dish wheel, etc. 

Stand grinders may be driven by individual motors or from a lineshaft, 
comprising belts and pulleys. 

Work getting caught between tool rest (or guard) and wheel. 

Hand coming into contact with the wheel. 
Clothing caught by wheel or by spindle ends. 

Tool rest (improper shape or size, wrong position, loose, worn). 
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Flying fragments due to disintegration or "explosion" of abrasive 

wheel. This may result from; 

Improper mounting of the wheel. 

Cracks or flaws in the wheel. 

Incorrect wheel for the work. 

Wheel being run too fast. 

Flanges (lack of flanges, unequal size, etc.). 

Improper use of wheel (excessive shock, etc.). 

Vibration caused by the wheel's being out of balance, worn bearings, etc. 
Vibration caused by the use of abrasive wheel on buffing wheel stand, 
etc. 

Side pressure on wheels not designed for that work. 

Work being caught between tool rest or guard and the wheel. 

Particles from material being ground as \. !1 as wheel particles. 

Power transmission hazards of shafting, belts, pulley, etc., should be 
guarded in t ceordance with ASA standards. 

Abrasive wheels should be guarded in accordance with ASA standards; 
for example: 

The angular exposure of the grinding wheel periphery and sides for 
safety guards used on these machines should not exceed 90 degrees or 
one-fourth of the periphery. This exposure shall begin at a point not 
more than 65 degrees above the horizontal plane of the wheel spindle. 
Wherever the nature of the work requires contact with the wheel below 
the horizontal pl^^s of the spindle, the exposure shall not exceed 125 
degrees. 

Tool rests should be kept adjusted close to the wheel, and secured 
rigidly in place, so they do not move while in use. Flanges should be 
of equal size. 

••' u 
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OTHER TYPES OF GRINDERS 

CYLINDRICAL 
GRINDERS 

SURFACE 
GRINDERS 

SWING AND PORTABLE 
GRINDERS 

TOP 
GRINDERS 

Viz-

<^ . 

7 

CHART 26—SERIES E 

CYLirO)RICAL 
GRINDERS 

\ 4 

The maximum angular exposure of the grinding wheel periphery and 
<?ides for safety guards used on cylindrical grinding machines shall not 
exceed 180 degrees. The exposure shall hegin at a point not more than 
65 degrees above the horizontal plane of the wheel spindle. 

! l l 
ti I 

SURFACE 
GRINDERS 

Why do we insist on 65 degrees with horizontal even 
though allowing a wider opening for exceptional 

(Sparks, metal in eyes, if higher.) This cases; 
type of grinding requires even greater opening (180 
degrees) but still has the angle start at 65 degrees 
with the horizontal. 

The maximum angular exposure of the grinding wheel periphery and 
sides for safety guards used on cutting off machines and on surface; 
grinding machines which employ the wheel periphery shall not exceed 
150 degrees. This exposure shall begin at a point not less th?n 15 
degrees below the horizontal plane of the wheel spindle. 
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SWING AND 
PORTABLE 
GRINDERS 

TOP 
GRINDING 

STORAGE 

The maximum angular exposure of the grinding wheel periphery and 
sides for safety guards used on these machines must be not more than 
180 degrees. Exposed underside usually protected some by work it 
does (inside grinding). 

There are cases of grinding where only the top of the wheel is used. 
Where the work is applied to the wheel above the horizontal center line, 
the exposure of the grinding wheel periphery must be as small as 
possible, and shall not exceed 60 degrees. 

Suitable racks, bins or drawers shall be provided to store the various 
types of wheels used. Stored wheels shall not be subject to extremes 
of temperature and humidity. Wheels can be damaged by high humid­
ity and/or freezing temperatures. 

a 
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INSPECTION 

INSPECTION 

t 

HERE 

FLOOR 

Lliht Wheel* 
Siupend from hole by 

«m«ll pin or finfttr 

HeaTy Wheels 
Support on clean hard Qoor 

CHART 27—SERIES E 

Immediately after unpacking, all wheels should be carefully inspected 
to make sure that they have noi been damaged by handling, shipping, 
or other causes. As an added precaution, wheels should be tapped 
gently with a light nonmetallic implement, such as the handle of a 
screwdriver for light wheels or a wooded mallet for heavier wheels. 
If they sound cracked (dead), they should not be used. Tap wheels 
about 45 degrees each side of the vertical center line and about 1 or 2 
inches from the periphery, as indicated by the spots in chart 27. Then 
rotate the wheels 45 degrees and repeat the test. A sound and undam­
aged wheel will give a cle metallic tone. If cracked, there will be a 
"dead" sound and i ": a clear ring. This is known as the "ring" test. 
Wheels must be dry and free from sawdust when giving the ring tes.; 
otherwise, the sound will be deadened. It should also be noted that 
organic bonded wheels do not emit the same clear metallic ring as do 
vitrified and silicate wheels. 

f 1 
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MAINTAINING 
E Q U I P M E N T 

ALT^.RED 
MACHINERY 

INFORM ALL 
O P E R A T I N G 
PERSONNEL 

P O W E R 

EXHAUST 
PROVISIONS 

DIAMETER 
O F SPINDLE 

When operating grinding wheelb on equipment specially designed for 
high speed, it shall be the responsibility of the user to maintain this 
equipment in safe operating condition at all times. Rules for the safe 
operation of this equipment submitted by the builder shall be observed. 

If an existing machine is altered by the user to operate at speci?' speeds, 
tl.e user shall assume all of the responsibility of a machine builder. 

The user shall fully inform all operating personnel that only wheels 
identified for operation at special speeds shall be used and that at no 
time shall the maximum speed marked on the wheel be exceeded. 
Protection to operating personnel, as well as adjacent areas, shall be 
maintained at all times. 

Grinding machines should be supplied w ith sufficient power to maintain 
the rated spindle speed under all conditions of normal operation. 

Stationary machines used for dry grinding should have provision made 
for connection to an exhaust system. 

For detailed recommendations, reference is made to American Standard 
for Ventilation Control of Grinding, Polishing, and Buffing Operations 
(Z43). 

Table 1 of ASA B7.1 shows the minimum diameters of spindles for 
wheels of various sizes. It applies to machines where wheels are not 
mounted between bearings. The use of heavier spindles than those 
listed in this table is often desirable. 
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FLANGES 

GRINDING WHEEL AflOUNTING 
VXM< ^ J ' ^ ^ ^ i ^ ^ 

One type of adaptor for a Type 27 wheel. 

'm^\wM 

BLOTTERS 

•e 

CHART 28—SERIES E 

Grinding machines shall be equipped with flanges in accordance with 
the requirements shown below. 

All abrasive wheels shall be mounted between flanges which should not 
be less than one-third the diameter of the wheel. Exceptions to *his 
rule are listed below: 

(1) Mounted wheels. 

(2) Portable wheels with threaded inserts or projecting studs. 

(3) Abrasive disks (inserted nuts, inserted washer, and stud type). 

(4) Plate mounted wheels. 
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(5) Cylinder, cup, or segmental wheels that are mounted in 
chucks. 

(6) Types 27 and 28 wheels which are mounted by means of a 
special adapter. 

tt 1 
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GRINDING WHEEL MOUNTING 

i^^zniM:^^ 
F 

T ^ 

F = D E 

o r \ ^ 
I BlOntRS 

CORNER UNDERCUT 

Blotters 

-L-i^ 

Corner Undercut 

CHART 29—SERIES E 

INSPECTION 

WORK RESTS 

LIMITING 
WHEEL 
DIAMETER 

There are four types of flanges: straight relieved flanges; straight un­
relieved flanges; safety flanges and adapter flanges. 

Straight relieved flanges and tapered flanges shall be recessed at least 
1/16 inch on the side next to the wheel for a distance as specified in 
the dimensions for these flanges. Straight flanges of the adapter or 
sleeve type should be undercut so that there will be no bearing on the 
sides of the wheel within % inch of the arbor hole. 

On fixed base, offhand grinding machines, work rests shall be used to 
support the work. They shall be of rigid construction and designed to 
be adjustable to compensate for wheel wear. 

Grinding machines should be provided with a means of limiting the 
diameter of wheel which can be mounted. The safety guard is generally 
satisfactory for this purpose on single speed machines. 

On variable speec? machines, the speed shifting device should be inter­
locked with an adjustable guard or other diameter limiting device to 
prevent the mounting of a wheel which might run at higher than the 
recommended surface speed. 
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WHEEL 
MANUFAC­
TURER'S 
RESPONSI­
BILITY 

It shall be the wheel manufacturer's responsibility to test wheels 
required for special speeds and so identify them. 

MANUFACTUR­
ER'S TEST 

It shall be the wheel manufacturer's responsibility to speed test wheels 
to determine their suitability for safe application. 

Wheel Manufacturers Testing Speeds 

Class of wheel 

Cutting-off wheels 

All bonds and wheel types 
(Except cutting-off wheels) 

All bonds and wheel types 
(Except cutting-off wheels) 

Operating speed 
(Surface feet per minute) 

All speeds 

Vn to 5,000 

Faster than 5,000 

Minimum 
test factor! 

1.20 

1.25 

1.50 

^Actual operating speed shall be multiplied by this test factor to e»tablibh minimum ^peed at which wheels shall be tested 
by the wheel manufacturer. 

[•=1 

IDENTIFICA-
TION 

USER RE-
SPONSIBILITY 

It shall be the wheel manufacturer's responsibility to identify wheels 
which may be run at special speeds. 

The user shall be responsible for the proper handling, storage, and 
inspection of grinding wheels after receipt. 

The sections on Handling, Storage, and Inspection 
should be carefully reviewed by the class to assure 
a good understanding of all requirements. 

HANDLING 

SPECIAL 
SPEEDS 

All grinding wheels are breakable; therefore, care should be exercised 
in handling and storage to prevent damage. The following rules, which 
are based on experience, shall always be observed: 

(1) Handle wheels carefully to prevent dropping or bumping. 

(2) Do not roll wheels (hoop fashion). 

(3) Use truck or suitable conveyors which will provide proper 
support for transportation of all wheels which cannot be 
carried by hand. 

The maximum safe operating speed marked on a wheel is not necessarily 
the most efficient grinding speed. Better results may be obtained at 
lower speeds. 
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REQUIRE­
MENTS FOR 
SPECIAL 
SPEEDS 

CONDITION 
(A) 

CONDITION 
(B) 

[ Wheels used on special applications at higher speeds shall be subject 
I to the following four conditions: (A), (B), (C), and (D). 

The machine builder shall make certain at time of manufacture that 
the machine is of suitable design and adequately guarded for the opera­
tion in question. The machine user shall maintain the machine in 
satisfactory condition. 

The wheel manufacturer shall make certain that the wheels are of 
adequate strength, have been tested at suitable overspeed, and bear the 
wheel manufacturer's approval of the higher speed. 

In those cases where the shape, size, construction, 
or use conditions of the wheel make a speed test 
impractical or unnecessary, the wheel manufacturer 
should establish the maximum operating speed by 
other equally effective tests or past experience. Ex­
amples of wheels which need not be speed tested 
are: Wheels less than 6 inches in diameter; diamond 
wheels; metal and organic bonds; ball grinding 
wheels; segment, and segment disks; regulating 
wheels (for eenterless type grinders); mounted 
wheels. 

,- r 

CONDITION 
(C) 

CONDITION 
(D) 

MACfflNE 
BUILDER'S 
RESPONSI­
BILITY 

GENERAL 
MACHINE 
CONDITIONS 

The machine user shall make certain that the machine is used with an 
approved safety guard. 

It shall be the machine builder's responsibility to consult with a wheel 
manufacturer to determine that a wheel for the special speed applica­
tion can be manufactured and tested in accordance with the require­
ments established in the table on page 59. 

It shall be the responsibility of the machine builder to approve ma­
chines manufactured by him for operation at higher speeds. The 
following areas are of importance in this regard. 

If an existing machine is to be adapted for use at a special speed, the 
general machine conditions shall be observed and all component parts 
of the grinding machine shall be checked and, if necessary, modified or 
adjusted prior to operating at the special speed. 

: » 
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MACHINE 
DESIGN 

I 1 
{ Specific requirements are detailed as follows so 
i that each requirement will be discussed and under-
j stood by the class. 
I . 

It shall be the machine manufacturer's responsibility to design, and the 
user's responsibi^Hy to maintain, his machines for safe operating con­
dition. 

_ _ - , 

j Distribute occupational safety aid "Safeguarding I 
I Machinery" to the class. i 
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OCCUPATIONAL SAFETY AID 

SAFEGUARDING MACHINERY 

ABEAS REQUIRING 
MAOIINE GUAHDING 

m Machine guarding i s divided in to three l o g i c a l c l a s s i f i c a t i o n s : 

1. Power t ransmiss ion 

The moving parts (shafting; pulleys; belt, rope, and chain drives; 
gears, sprockets; friction drives; keys, set screws, and other pro­
jections; collars and couplings) that transmit power from the source 
to the working parts of the machine. 

2. Moving p a r t s 

1 

i 

»n 

The accessor ies to t ransmiss ion (con t ro l o r feeding devices ; prime 
movers, cranks, connecting rods, t a i l r o d s , governors; moving heads 
or t ab le s ) o ther than d i r e c t power t ransmiss ion or point of opera t ion . 

3. Point of opera t ion 

That pa r t of the machine which does the work on the ma te r i a l o r ob­
j e c t being processed. 

REASOIVS FOR 
MACHINE GUARDING 

1. There i s no way to keep an ope i t o r ' s mind on h i s work a l l the time. 

B 

2. A dangerous mechanical condit ion wi l l eventual ly catcft t h i s person 
off guard during one of these moments. 

3. The more e f f e c t i v e l y you control the hazard, the l e s s the chance of 
in ju ry . 

4. There i s no p lace in proximity to machinery in motion to which men 
do not go a t some time. 

5. Reasonably safe machinery i s a must to any successful p l a n t s a f e ty 
program. 

U. S. DEPARTMENT OF LABOR 
Bureau of Labor Standards 

m 63 



IMPORTANCE OF 
GUARDING 

m\ Itie stat&a^nt tha t men not machinery cause os t accidents and 
in ju r i e s i s highly misleading i f not fa lse . 

The importance of machinery as a source of i n ju r i e s i s shown 
by get t ing the facts . The facts show machinery to be a major 
source of i n j u r i e s in manufacturing indus t r i e s . 

1. In p r ac t i ca l l y every case of injury both mechanical hazard 
and faulty behavior are present. 

2. The large number of in jur ies and the higfi proportion of 
deaths and permanent d i s a b i l i t i e s a r i s ing from mechanical 
equipment i s adequate evidence of the importance of machin­
ery safeguarding. 

3. Human p r a c t i c e s and habi t s are d i f f i c u l t to control; me­
chanical safeguards are permanent. 

FUNCTIONS OF 
THE IDEAL GUARD 

A mechanical safeguard should meet a l l these requirements: 

1. Pull protec t ion to the operator or passer-by. 

2. Uazimum protect ion for the repairman and o i l e r . 

3 . Be inter locked i^ere possible so tha t the machine 
i s inoperable unless the guard i s in place . 

4. Provide for safe o i l i ng , repa i r , and adjustments. 

5. Be strong and secure enough to r e s i s t wear and 
tear . 

6. Be secure enough to re ta in broken tuachine p s r t s 
in case of fa i lu re . 

7. Uust not introduce any hazards of i t s own. 

8. Must not in t e r fe re with e f f i c ien t production. 

Properly designed guards give s tead ie r , more r e l i ab le 
production and usually bring higher production as 
well. 
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CONSTRUCTION 
DETAILS: 

Fundamentals to keep in mxiid when designing a mechanical 
safeguard: 

1. Size of opening in a guard must be l imited in accordance 
with the distance of guard from hazard point ins ide . 

-^» 

nhile specif ic size of opening in guards should be 
obtained from the standards table , the following "rule 
of thumb" may be used: 

(a) Where a finger may reach throug'h a guard to a 
moving part , openings must be l imited to 3/8". 

(b) Where moving pa r t s are beyond the reach of 
fingers, care must be taken to keep hands out, 
l imi t ing openings to 2". 

Guards about points of operation should have sat isfactory 
v i s i b i l i t y of the point of operation so the operator will 
use them. 

4. Openings l e f t for o i l ing , repair ing, or adjusting should 
have hinged gates or co:fers to prevent t he i r being la id 
aside or l e f t off. These gates should, where p r a c t i c a l , 
be constructed to interlock the machine so machine will 
not operate with gate open. 

ADVANTAGES OF 
HOMEMADE GUARDS 

1. Often only prac t icable course with old, obsolete machinery, 

2. Satisfactory and cheapest for transmission machinery i f 
plant has own machine shop. 

3. Are sometimes cheaper also for point of operation i f the 
plant has the machinery and s k i l l to make them. 

4. Can be designed to f i t a nonstandard s i tua t ion , 

5. Can be in s t a l l ed on individual dies and feeding 
mechanisms. 

6. Safeguarding work by plant personnel can help to promote 
safety mindedness. 
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DISADVANTAGES OF 
HOMEMADE GUARDS 

1. Can' t be f i t t e d in to the design of the machine. 

2. Often weak and not durable ; not p roper ly cons t ruc ted . 

3. Made by inexper ienced personnel ; value dependent on 
des igner . 

4. D i f f i c u l t to make so as to i n t e r l o c k with c o n t r o l s . 

ADVANTAGES OF 
MANUFACTURED 
GUARDS 

n 

1. Usually l e s s expensive than homemade guards of 
s i m i l a r e f f e c t i v e n e s s . 

2. Guard i s designed for s tandard machine models. 

3. No danger of weakening the machine s t r u c t u r e . 

4. Strong, durable , and l e s s l i k e l y to be removed. 

5. Can often be made to i n t e r l o c k with c o n t r o l l i n g 
mechanism. 

OTJiEB OPERATING 
HAZARDS 

Important as machine guarding i s , t he re a r e s t i l l numerous 
o t h e r elements to be considered in connection with machine 
opera t ion . Among these a r e : 

1. Unsafe arrangement of work area . 

2. Faul ty i l l u m i n a t i o n . 

3. Faulty v e n t i l a t i o n . 

4. Excessive hea t o r temperature change. 

5. Monotony, no i se and v ib ra t ion , 

6. Unsafe work c lo th ing . 
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*SAFETY, ̂ INDUSTRY, ̂ DEMOLITION, CURRICULUM GUIDES, nEACHING 
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The sequence and basic content of a course on safety techniques in 
demolition are given in this instructor's outline. Additional 
information, materials, and illustrations should be included for 
a complete presentation suitable to the conditions, locality, 
industry, or occupational group. Black and white picture charts 
illustrate U7 safe and unsafe demolition practices. Each is 
discussed briefly. Some chart titles are O ) Unsafe Wrecking 
Methods, (2) Brick Cleaning, (3) Window Removal, (4) Warning 

Signs, (5) Flagman, (6) No Sidewalk Protection, (7) Unsafe Ladder 
Use, (8) Long Chute, (9) Standing Wall Section, (10) Demolition by 
Clamshell, (11) Steel Framing, (12) Burning Operation, and (13) 
Safe Working Methods, The outline was developed in the Office of 
Occupational Safety. This document is available as GPO L16.3--277 
for 45 cents from Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20U02. (PS) 
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The outline is intended only as a 
guide to standard presentation of the 
subject in sequence and basic content. 
Additional information, material, and 
illustrations should be included for a 
complete presentation suitable to the 
conditions, locality, industry, or occu­
pational group. 

This instructor outline was developed in the Office 
of Occupational Safety by Francis L. Otto. 

For sale by the Superintendent of Documents, U.S. Government Printing Office 
Wa^hin!rton, D.G., 20402 - Price 4.') cents 



SAFETY TRAINING TECHNIQUES 

It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
hi' self to conduct the course successfully. 

Planning 

1. The instructor should have such visual aids as are pertinent to 
the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor's outline could be very 
helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the visual 
aids should be checked at regular intervals. This should be done by the 
instructor in order to revise, improve, and modernize the course presen­
tation. The material should also be checked to make sure that it conforms 
with policies of labor and management in the country where it will be 
presented. 

3. The instructor's outline should be adapted by him to his particu­
lar method of presentation, keeping in mind that this is a discussion 
conference type of session. 

4. The instructor would do well to get an advance list of the students 
that will participate and their positions and backgrounds. A study of 
such information could be very helpful to the instructor when he faces 
his class. 

Preparation of Classroom 

Many conferences and courses have failed simply because no prepa­
ration was made for the classroom facilities. 

1. The classroom should be located in an area wher* there is the 
least amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as well 
as informal. A round-table seating arrangement is the most effective for 
discussion-conference sessions. 

4. The room should be equipped with a good blackboard, sufficient 
chalk, an clean eraser. A stand should be available for mounting the 
charts and visual aids to be used durir^ the conference. A 35-mm. slide 
projector should be available. 
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Teaching 

1. An official of the organization should open the first session with a 
statement regarding the general objectives of the course. He then should 
introduce the instructor to give him the proper posture in relation to the 
group he will teach. 

2. At the first session, the instructor should open with an explanation 
of the course objectives and its method of presentation. At this time, he 
should draw upon his experiences to relate an illustrative incident that 
will bring him in closer relationship with the group and, at the same time, 
enable him to introduce the theme of the first session. 

3. The course should be presented by employing the discussion-
conference method. 

4. The instructor should have the class follow a predetermined 
schedule and maintain order at all times. Only one participant should 
be permitted to give his viewpoint at a time. The instructor should keep 
the class discussion within the subject matter as contained in the 
instructor's outline. 

5. If possible, an official should be asked to speak at the termination 
of the course. 

Tips for Instructors 

Learning is actually the acquisition of new ideas, abilities, and skills 
acquired through the senses of hearing, seeing, and feeling by touch. 

1. New ideas are conveyed through the presentation of knowledge, 
and thought is stimulated through the student's sense of hearing. 

Abilities and skills are presented through the media of telling, dem­
onstrating, and having students demonstrate under the.supervision of the 
instructrr. Students acquire abilities and skills via the senses of hearing, 
seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the student 
absorbs more when he participates in a discussion. The instructor there­
fore strives to get 100-percent class participation. 

3. The instructor should become aware of outstanding characteristics 
of his students. This could be very nelpful when leading discussions. 
For example: 

A. Some may be more mature. 
B. Some may have a knowledge of safety. 
C. Some may have actual experience to draw on in the discussion. 
D. Some may have a faster learning speed than others. 
E. Some may be "stallers ' who can slow down the discussion. 
F. Others may be aggressive and want to monopolize the dis­

cussion. 
'^. There may be a "know-it-all" in the group who must be prop­

erly controlled. 
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H. Some may be constant latecomers who ask questions about 
previous discussions and delay the class. 

4. The teaching process consists of: 

A. Telling—this means giving background information to intro­
duce a subject 

B. Showing—a demonstration of some equipment pertaining to 
the subject to be discussed is very impressive. 

C. Illustrating—using charts, blackboard, slide, or films are very 
helpful to highlight specific points in the discussion. 

D. Discussion conference—the participation of the students in 
formulating their thinking about the subject under discussion 
is fundamental to getting the most out of the session. 

E. Conclusions—the instructor's summation of the session 
should knit together the points discussed during the session, 
and should include other important details that may have 
been overlooked by the group. 

F. Questions—during the session, the instructor should use 
questions to fjtimulate discussion, and also to help bring the 
discussion back to the subject matter if it has strayed. 

Guest Instructors 

It is necessary that the instructor be granted full responsibility for 
conduct of the class; at times, however, he may wish to call in an expert 
in a particular field as a guest instructor (or lecturer). In such event, it 
is essential that the instructor maintain control of the course. 

The instructor must tie in the work of the guest instructor with the 
balance of the course;^ he must outline the phase of the subject to be 
covered by the guest and satisfy himself that the guest limits himself to 
the field as outlined; he should summarize the guest's contribution, point­
ing out its relative importance in the field of accident prevention. While 
the use of a few guest instructors (properly utilized) can add to the 
effectiveness of the course, a series of "lecturers" whose topics are not 
correlated will inevitably result in confusion. 

It is recommended that "guest experts" be used only for supplemen­
tary training, and not to replace even part of this course which should be 
taught by one instructor. 
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INJURY RATES 

If ' t^ 

i'- i 

J 
I a 

! / 

Reasons for 
High Injury 
Rates 

Fifty years a^o, buildings were razed by salvage and scrap dealers to 
build up their stocks of used building materials. It was a high injur\-
rate occupation. Today, it is a highly specialized and competitive field, 
and a large and active industry in its own right. 

In spite of the changes in methods and equipment, and the advances 
which have been made, demolition still continues to be a high accident-
and-injury producing industry. 

Injury rates for demolition and operations continue to be unduly high, 
both per se and by comparison with other types of work. 

INSTRUCTOR NOTE: Fill in current figures in 
the following paragraph. Also explain what in­
jury rates are. 

The most recent statistics show demolition to have a frequency rate of 
^ which is the highest of the "special trades," and a severity rate 

of , 

Some contractors that do this work are not fully qualified. 

Each individual job is unusual in some ways. 

Demolition is a highly specialized field. 
Detailed planning and care are necessary, but are not always provided. 



CONTRACT 
ASPECTS 

ADVANCED JOB 
ANALYSIS AND 
PLANNING 

SAFETY 
STANDARDS 

The demolition contractor should establish, by legal agreement with 
the property owner and any others involved, what care, obligations, 
responsibilities, and other requirements he is to be liable for. 

A reasonable completion date should be included, since time-pressure 
often motivates chance-taking to meet deadlines. 

When a reasonable completion date cannot be specifically set for any 
reason (due to property acquisition problems, etc.), a fixed period 
after the START of demolition should be agreed upon. 

Advanced job analysis and planning are necessary because unsafe acts 
and metliods and other conditions resulting from the lack of advanced 
planning greatly increase the probability of accidents. 
Thoroughly planning the job, including safety, is a regular procedure 
of the leading oi^anizations in this industry. 

INSTRUCTOR NOTE: Principles expressed in 
the instructor's outline on "Planning for Safety 
on the Jobsite" can be applied here. These 
principles should be explained to the degree that 
appear desirable for each group instructed. 

On the one hand, not all jobs can be performed in the same way and 
standard methods which apply to all situations have not been 
developed. 

I t is true that different jobs sometimes require different practices, 
which in turn produce varying rates of progress and types of hazards 
and problems. 

However, standards which can be APPLIED to all jobs and which will 
produce greater efficiency and a safer operation have been developed. 

INSTRUCTOR NOTE: As of 1966, ASA demoH-
tion standards are "in preparation." Recommend 
their use when published. 
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SALVAGE 
AS AN 
EXAMPLE 

Chart 1. Unsafe Wrecking Methods. 

Chart Discussion: UNSAFE WRECKING 
METHODS. At this point, comment briefly on 
the major areas which your subject will cover, as 
depicted by the slide: wall removal, floor holes, 
chutes, catch platforms, and other aspects of 
razing a structure. 

Salvage can either increase or decrease hazards: decrease them due to 
the extra care used (the housekeeping necessary, for instance), and 
increase them due to the extra operations necessary (brick cleaning is 
an example). 
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Chart 2. Brick cleaning. 

r-s 

Chart Discussion: BRICK CLEANING. Point out ; 
the cost, the hazards, the supervision, and other | 
problems represented by the operation depicted in • 
this chart. Of course, the "other side" of the story | 
can also be discussed as - .. I 

ELIMINATING 
OPERATIONS 

WORK 
TIMING IS 
IMPORTANT 

Possible salvage profits must be compared with those of savings in time, 
efficiency, money, and reduced hazards which can be gained by elimi­
nating some salvage operations, and making decisions as to the best 
course to follow. 

When demolition is to provide a location for a new structure, order of 
operations, orderliness on the site, and timing are very important. 
It is necessary to avoid delays to gain cost sa^ ,̂ and to prevent an 
abnormal time-span between completion of tLo razing and the start of 
the next operation on the site. 
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CODES, RULES, 
ORDINANCES, 
AND OTHER 
REGULATIONS 

ANTICIPATE 
COLLAPSE 
POSSIBILITIES 

Applicability of Federal, State, or local codes, ordinances, or other 
regulations must, be determined in advance, and plans made for 
compliance. 

An advance survey of the building should be made to determine the 
type and condition of the framing and walls (and other factors) to 
anticipate the possibility of collapse of any portion of the structure, or 
of adjacent structures. 

Any necessary shoring, bracing, underpinning, or other protection 
should be planned in advance. 
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Chart 3. Bracing an adjacent building. 

A*' 

FLOOR LOAD 
PROBLEMS 

Chart Discussion: BRACING AN ADJACENT 
BUILDING. This chart shows bracing which was 
NOT erected in advance. This building started 
to settle into the excavation, causing it to crack 
and shift. Result was complete evacuation, con­
demnation, and its occupancy and use prohibited 
—a huge financial loss for the party responsible. 
Considerable loss of Hf- mrAd have resulted had 
the building COLLAPSED before the occupants 
were removed. 

II '^hrn any unusual loads are to be imposed upon the floors of the 
structure to be demolished (storage, mobile equipment, etc.), steps 
should be taken to insure against, or compensate for, these overloads. 
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SPECIAL 
KNOWLEDGE 
NECESSARY 

REMEMBER THE 
OBJECTIVE 

Although construction experience and knowledge are important in 
performing demolition, these operations also require a special know-
how that many construction contractors do not possess. 

,1 

PLAN FOR 
THE NEED 

PREPARATORY 
OPERATIONS 

APPRAISE ANY 
PRIOR DAMAGE 

REMOVE 
HEALTH 
HAZARDS 

REMOVE 
GLASS 

The site must be cleared as quickly as possible—at the least cost—but 
COMMENSURATE WITH the safety of the workers and the public. 

Operations, therefore, should always be preceded by thorough analysis 
of the job to plan the best applicable methods for accomplishing the 
work safely and quickly. 

Advanced planning and appraisal should bring out what these methods 
should be in each individual case. 

If the building has been damaged by fire, flood, explosion, or other 
cause, shoring or bracing should be installed, wherever necessary. 

If the building was used previously for storage or operations involving 
hazardous chemicals, explosives, certain flammable materials, or other 
dangerous substances, or if such items were used in any tanks, pipes, 
or other equipment on the property, all necessary steps should be 
taken to remove any remaining hazards. If the removal is not possible, 
or if the effect of attempted removal is questionable, pe»'sonal pro­
tective measures should be applied. 

Windows, glazed doors, and other glass and shatterable articles nould 
be removed before actual demolition begins. 

. -^s^^= 



Chart 4. Window removal. 

I Chart Discussion: WINDOW REMOVAL. The 
I point here is very simple: the windows were 
I removed bp''»re regular razing began. A point 
E lo be made here, however, is in pointing out 
{ that the sidewalk shed should have been con-
I structed before any other exterior work. (Also 
i comment on incompleteness of shed.) 

CLOSE 
UNNEEDED 
OPENINGS 

Floor openings, shafts, or other apertures which are not Lo be used by 
workers or for the movement of materials should be covered, bar­
ricaded, or otherwise guarded. 
Exterior wall opeidngs on all floors except grade should be protected 
by bai -icades at least 44 inches high or they should be closed oflF 
completely. 

-I 
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UTILITIES 

CHECK 
STRUCTURAL 
MEMBER 
STRENGTH 

STARTING 
TEE WORK 

PUBLIC AND 
GROUND-LEVEL 
PROTECTION 

PROHIBITIVE 
LOSSES ARE 
POSSIBLE 

TRESPASSING 
AND 
VANDALISM 

Utilities, such as gas, water, steam, and' similar service lines, should be 
cut off and capped outside the building line. 

Electric power should be cisconnected outside the building line. 

Appr'tval and cooperation of the utility company involved are usually 

needed, and sometimes its services. 

Sewer openings should be plugged to prevent storm water, debris, or 
other materials from entering the collection system. 

If any power, water, or other utilities are to be needed during demoli­
tion, these lines should be properly located and protected according to 
the recommendations of the util^'y company, and in compliance with 
any applicable codes. 

All floor members should be checked to determine whether tliey are 
safe before workmen are sent in. Inspections should be continued 
during operations to detect weaknesses which may develop as a result 
of the work. Si 5 ng or bracing should be installed as needed. 

Except for cutting holes in the floor for chutes or material drops, for 
the preparation of storage space, or similar necessary preparatory 
work, the demolition of floors and exterior walls should begin at the top 
of the structure and proceed downward. 

Each story shouid be wrecked and removed before work is started on 
the story below. 

Suspended ceilings, floors, and similar structural segments should be 
removed from their supporting slabs before basic demolition operations 
begin. 

Protection of the public and that of his employees is probably more 
complex for the demolition contractor than for construction industry 
operators. 

Public liability, unlike worker-injury compensation which is limited, 
can result in awards which could be of near-disaster proportions for 
the contractor. 

It therefore behooves the demolition contractor to be very wary 
regarding the public's safety. 

Trespassing and vandalism present definite puhlic hazard problems. 

Work should start as promptly as possible after the demolition con­

tractor assumes responsibility because— 

Vacant buildings present a legal liability for protecting the public, 
including trespascers and vandals. 

Catastrophe liability could also arise, as in the event '"' fire or 
explosion. 

9 
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PUBLIC 
THOROUGHFARES 

If a building must be left vacant, ii shtynM he Warbled ap-, bf^^caded, 
or otherwise protected to prevent <ei.iiry fjy, or tianis t®, she pvihVm. 
This may even be required by ordkiaace or other code. 

I s 

Arrangments should be m&de, if possible, to elwse cSf sJreefs, sidewalks^ 
or Gther public use facilities i^hich may expose ?.he pisblie to a hazard. 
This is desirable to the conlraetOF for the added proteedoii it gives him. 

In some cases, street surfaces and sidewalks 3fio?ild be resioved, altered, 
or relocated. 
In any event, any appreciable n&v, of SRcii facilities asiially presents s 
need for corrective action before demolitka begins, dwsm^ the work, 
and sometimes after it is completed. 

I:- i 
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Qiart 5. Street washing. 

I Chart Discussion: STREET WASHING. This 
I illustrates washing down a street outside a job. 
B Note flagman and markers for auto t r a^c 

MAINTAIN GOOD 
HOUSEKEEPING 

All public-use facilities should be kept clean, clear, unobstructed, aud 
amply l i f ted at all times. 

11 
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Chart 6. Warning signs. 
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Chart Discussion: WARNING SIGNS, These are 
not "shining examples" of the best warning signs, 
but they do depict the idea. It should also be 
stressed that the function o£ such signs is usually 
to supplement, n^t to substitute for, other pro- \ 
tective devices. 
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WARNING 
DEVICES 
ARE NEEDED 

Clear, understandable, durable, and easily seen "Danger" signs, de­
signed effectively of ample size and when necessary properly illumi­
nated, should be conspicuously located all around the area affected. 
Dependable, bright red lights or flares should be strategically located 
and secured on all barricades, and elsewhere as needed, during the 
hours of darkness. 

Lamps, torches, and similar flame-type lights should be located with 
care and secured firmly to prevent their becoming a fire or public 
hazard. 

12 
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Chart 7. Debris on sidewalk and in street. 

Chart Discussion: DEBRIS ON SffiEWALK 
AND IN STREET. Here is an example of flagrant 
disregard of public-protection principles. The 
sidewalk is completely covered, and the debris 
is well out into the streets. The old piece of 
two-by-four running out to the old nightstand is 
the only evidence of any protection for the 
public here. 

CLOSE 
INGRESS 
POINTS 

All outside openings of the structure and the surromiding work area 
should be effectively closed or barricaded, except when in actual use hj 
personnel or by equipment. 

Doors or gates on such openings should not be permitted to open out 
into the line of travel of either pedestrians or vehicles. 

t.s 
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PROVTOE 
GUARD 

TRAFFIC 
HAZARDS 

In many cases, a watchman should be provided when work is not in 
progress to maintain protective devices and to protect the public. 
The location of the job, or the extent or type of work, etc., may make 
it advisable to have a watchman on duty at all times. 

Arrangements should be made for movement of vehicles and the 
security of the loads as protection of both the public and the worker 
involved. 

All truckloads, whether of dirt, debris, or other material, should be 
"trimmed" before leaving the jobsite. 

Any material which falls from a truck should be cleaned up inune-
diately. 

A flagman should be provided to stop traflSc and to direct vehicles in 
and out of the jobsite. 

When cranes or other equipment are in the street or jut out into it, 
a flagman, barricades, or other protective measures should be provided. 

• ^ ^ . 
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Chart 8. Cleaning up. 

Chart Discussion: CLEANING UP. Any dirt, 
debris, or material which falls from a truck onto 
a public-use thoroughfare should be cleaned up 
immediately, as illustrated in this chart. 
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Chart 9. Flagman. 

Chart Discussion: FLAGMAN. Depicted here is a 
flagman stopping trafiic and directing the safe 
entry into the street of a truck coming out of the 
jobsite. 

' I 

TRUCKS 
ENTERING OR 
LEAVING THE 
JOBSITE 

Entry and exit of trucks and equipment from the worksite should be 
in such a manner as to guarantee the safety of passing pedestrians 
and vehicles. 

16 
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Chart 10. No street protection. 

i --

Chart Discussion: NO STREET PROTECTION. | 
Graphically shown in this chart and the next one } 
are the do's and don'ts of street protection. The | 
"NO" picture shows a crane swinging out into • 
the line of moving auto traffic; it has to swing out | 
around its extended bed. There is no barricade, I 
no flagman, no protection whatsoever. • 

17 
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Chart 11. Good street protection. 

Chart Discussion: GOOD STREET PROTEC- | 
TION. In the "GOOD" picture, arrangements I 
have been made not only for a flagman, but for • 
a police officer as well. Note the officer just to j 
the right of the front of the bus, where he has i 
stopped it and the traffic behind it. ' 

EQUIPMENT 
OUTSIDE THE 
JOBSITE 

When cranes, compressors, or other equipment must be located EVEN 
"TEMPORARILY" on a street or walkway adjacent to the jobsite, 
barricades, flagmen, warning signs, or some other protectio." should be 
provided. 

18 
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Chart 12. No sidewalk protection. . 

Chart Discussion; NO SIDEWALK PROTEC-
TION. In the "No Sidewalk Protection" chart, 
we see well-advanced demolition work on a corner 
i i a large city; no real protection has been 
provided for pedestrians. 

19 
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Chart 13. Sidewalk completely blocked. 

Chart Discussion: SIDEWALK COMPLETELY 

BLOCKED. In the "Sidewalk Blocked" chart, 
a truck, backed up and parked foi jading, is 
shown completely blocking ihe sidewalk, forcing 
pedestrians to walk out into the street. The 
truck-block may be unavoidable, but a flagman 
or some other protection should be provided, 
especially if the truck juts out into the second 
traffic lane. 

20 
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Chart 14. Sidewalk shed. 

Chart Discussion: SIDEWALK SHED. Illustrated ; 
here is a good sidewalk shed, but it still does not | 
embody all the features which should be in- i 
eluded, as will be brought out in our discussion. J 

. - ! 

i; 

SIDE^^ALK 
SHEDS 

Shed 
Strength 
and 
Length 

Shed 
Width 

When a sidewalk cannot be closed or relocated, a sidewalk shed should 
be erected if the structure to be razed is more than two stories or 25 
feet high, and the horizontal distance from the inside edge of the 
sidewalk is 15 feet or less from the building. 

A sidewalk shed should be substantial and conform structurally to the 
standards applicable for such sheds, and it should also cover the entire 
length of the sidewalk or other similar public-use pedestrian thorough­
fare. 

The sidewalk shed should be wide enough to permit reasonably normal 
pedestrian use without causing congestion. 

21 
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Shed 
Ights 

Shed 
Roofs 

Roof 
Extensions 

Openings 

Supports 

Inside 
Shed 
Fence 

I 

Provision ?houM be made for ample sll?,Miii?at20i3 by eAiAitr mttwrrA or 
artificial means, or hothe 

Shed roofs shouM he capahJe of •oVA?Ainn'm^ a lo?A oi 150 pousM?* per 
square foot If they are Jo be «2se«J for st-'ĵ rage of mvi'tenpAB. the ?oad 
capability should be 300 'pounds per. <iqfj/ive fooL Roofs fchoij3d be a 
minimum of 8 feet from tire ground. 

Shed roofs should be QQrA?Anicled of sound yAarAmg and a saijain-ittm 
of 2 inches thick, laid closely aad evenly, and shoiiid be made water­
tight if the need is indicated. 

Extensions should be attaehed to the outside edge and both eads oi the 
roof. These extensions should project 42 inches from the roof edge 
and ends. 

The extensions m-ay be vertical, but, preferably, they should be inclined 
outward to an angle lio greater than 45 ̂ . 

They should he constructed of substantia! boards v/bich abut each 
other and are secured to braced supports. Alternate constmction may be 
toe boards and galvanized wire neUing of Xy^-^n^i steely wire naesh. 
of not less than # 1 6 U. S. gauge. 

Any openings through a sidev/alk shed should be ased for work pur­
poses only. These openings should be kepi closed with strong, soKd 
gates when not in use. 

All supporting members for a sidewalk shed should be connected and 
braced to prevent their displacemeiiL 

A solid fence should be erected OR the inside face of a sidewalk shed, 
except when t l e shed abuts the structure being demolished. If opening 
are necessary, tiiey should be eqsiipped ivitli solid gates and kept elesed 
when not in use. 
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Chart 15c Sidewalk shed openings. 
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Chart Discussion: SIDEWALK SHED OPEN- I 
INGS. Here is a glaring ^sample of what we « 
call an "exaggerated opening." On this job, an | 
opening, for discussion purposes, is actually a i 
length of sidewalk at the end of the job area { 
where the contractor just didn't bother to erect { 
a siidewaik shed. He left the entire stretch open \ 
and put a barricade at the end. At the time of the | 
picture^ the building had been completely razed \ 
and was being used for parking. This, of course, s 
does not alter the fact that a shed should have \ 
been erected there. i 

FENCES 
AND 
BAILS 

When the structure is more than 15 feet, but less than 25 feet, from 
the sidewalk, a ferice may be erected along the inside edge of the 
sidewalk in lieu of a sidewalk shed. 

23 
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Railings 

WORKERS' 
ENTRANCE 
PROTECTION 

ADJACENT 
STRUCTURE 
PROTECTION 

CATCH 
PLATFORMS 

In those cases where closing the sidewalk has been permitted, the 
fence can be erected along the curb or the inside edge of the roadway 
if it is not to be used by pedestrians. This type of fence should be at 
least 6 feet high, be solidly constructed of sound wood or equally 
stable material for the entire length. 

Ail necessary openings should be equipped with solid gates, v/hich are 
kept closed when not in use. 

If the traHic lane adjacent to a closed sidewalk is to be used by pedes­
trians, a sidewalk shed should be erected over the traffic lane. 

When the structure to be demolished is more than 25 feet from the 
inside sidewalk line, a railing may be erected along the inside side­
walk line in 'ieu of either a shed or solid fence. 

The railing should run for the entire length of the site, and may be 
equipped with movable sections for work performance needs. 

When the workers^ means of access to the structure are not fully 
protected by a sidewalk shed, the entrances should be protected by a 
canopy extending at least 8 feet from the face of the building. 

Each side of the canopy should extend 1 foot beyond the side of the 
entrance for a total minimum of 2 feet wider than the total entrance 
width. 

Canopies should meet the same structural requirements that apply to a 
sidewalk shed roof. 

When an adjacent structure is lov/er than the one to be demolished, its 
roof should be amply protected by the erection of debris catchers, 
barriers, or other effective covering. 

Structural support of adjoining buildings may also be necessary, 
through the use of shoring, underpinning panels, bracing, or other 
means. 

The exterior wails of a structure 70 feet or higher should be equipped 
j with catch platforms whenever the workers or the public are exposed 
1 to possible injury. 

Exception 

Location 

Not Necessary 
in Some 
Cases 

Outside scaffolding erected from the ground level upward may, if 
properly planked, serve 'TI lieu of a catch platform. 

|i Calch p'atform& snoulo be positioned not more than three stories 
; below the level of the exterior walls being wrecked. 

— I ' • 

; Cat/:?i plaiiorms are not necessary when the demolition has progressed 
! l^ ./khii? three stories above grade, c^^cept in circumstances where good 
I safety practice indicates otherwise. 

^ # : 
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Size 
and 
Material 

Load 

Incline 

Supports 

Platform 

Outer 
Edge 
Enclosures 

Platform 
Use 

STAIRS, 1 
PASSAGEWAYS, ; 
AND LADDERS i 

Catch platform should extend at least 5 feet from the building, and 
they should be made of sound planks securely attached onto out­
riggers. The inner edge of the platform should touch the building wall. 
Its component planks should abut each other. 

The platform should be able to withstand a live load of not less than 
125 pounds per square foot. 

The platform should be inclined upward from the building so the 
outer edge is no less than 6 inches higher than the inner edge. 

The outriggers should be at least 2- by 10-inch planks, not more than 
10 feet apart, set on edge, and secured to prevent displacement-
Outriggers should be securely supported where they meet the building 
wail and should be securely attached to the building. 

The catch platform surface should be made of 2-inch planks. The 
planks should overlap each other over the outr ider supports and 
should be secured. 

A strong enclosure should be mounted on the outer edge of a c^tch 
platform at approximately 45° with the horizontal. Outer edge en­
closures should be at least 4 feet wide. 

Outer edge enclosures should be made of substantial boards, sheet iron, 
or galvanized ^- inch wire mesh of not less than # 1 8 U.S. gauge. 
These enclosures should be mounted on at least 2- by 6-inch supports or 
equal which are securely attached and are not more than 10 feet apart. 
The supports should be mounted with the greater dimension at right 
angles to the enclosure. 

The joint between the catch platform and its outer edge enclosure 
should be tight. 

Catch platforms are intended as a protective facility. Materials should 
not be stored or dumped on them. They should be cleaned daily— 
more often if necessary. 

The very nature of demolition operations requires that stairs, passage­
ways, and ladders receive more than ordinary attention and care. 

m-.^ m 
m 
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Chart 16. Intekior ladder. 

I -

Chsr Discission: INTERIOR L .DDER. By I 
ioG^i.iig closely at the iaierior ot' .ae riiilding in | 
the center OA t i e pictcire ^̂ cî  sm see a specially I 
installed ladder c** ,3 type ofteK used d^iring 1 
miiltistor- derioi:::er '^^' ' / 
which. CT til" zifz- ' ^ • jee 

^aces the stairs ! 
.•3mcYed. 

STANDARDS There ire -; ai r. jp^ca^? • itg—.d^rds'-lieli slic 

demohooii opera dor-

"1 £-5 :fo!lD'̂ "̂ d when 
3T-:~;~t d^:nag 

I 
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INGRESS 
AND 
EGRESS 

LADDER 
SIDE 
RAILS 

Only those passageways and other such facilities which are intended 
for the workers should be used for this purpose. Other means of ingress 
and egress to the building should be closed off. 

Ladder side rails should extend at least 3 feet above the floor, platform, 
or other level to which they provide access. 

/ \ 

Chart 17. Unsafe ladder use. 

Chart Discussion: UNSAFE LADDER USE. I 
Here, a ladder is being used as an unsafe and • 
inefficient Fobstitute for a more proper means, | 
such as a portable platform, to reach and cut i 
beams, which are being removed. « 
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SECURE 
THE 
LADDER 

SET OUT 
BOTTOM 

STAIRS 

When tiifc «se of a ladder is oecesssr)/,, it should be secured to prevent 
slipping at the feottojii and fron. moving at the top. 

The bouom of the ladder should be set out one-fourth the length from 
cde bo&'um tc :he point of contact 

' O B Fiiiii history structures, a stairwell which is being used should be 
, (t^eciheij covered sj&t less than two stories below the floor where 

work :G progress. Access to a work fioor should be provided via a 
'•• separate .sassageway. 

Unsafe ZUJ''HZ 

^rA_ ; Ciiart ., iscussior. ~ ^ ,SAF,i STAIRS. The stair- { 
1 well shown ia •his chart vm.s being used regularly I 
, by the v/orkers or this project. Note not only the • 
' unsafe dwtter on the steps and landing levels, { 
1 _ J 
• *cnX also the lack of handrails. i 
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SCAFFOLDS 

Plan 

Chart 19. Scaffold 

Chart Discussion: SCAFFOLD. Here is an exam- I 
pie of a good type interior scaffold. Although • 
it provides a good working level and has a railing | 
on the INSIDE, unfortunately, there is no railing I 
on tl:' OUTSIDE where the men are moving the ' 
waO, and where a railing is considerably mori ,' 
important I 

When work cannot be done safely from the ground or from solid 
construction, safe 2nd siibstantial scaffolding should be provided, 
except for necessary ladder work. 

Scafolds should he planned znd hmh to sustain any overload to which 
they rnk'-r he suhjecled e.g.. -^aterkls falling on them. 

The req-jirements z4 ASA Standard AiO.8 should be applied wheiz 
applicable to de?^olitior> scaiioJ img. 
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Care 

Tie Lines 

MATERIAL 
CHUTES 

Closed 
Chute 

Openings 
in Chute 

Open 
Top 

Gates 

Openings 
Around 
Chute 

Wt-'eelj: ^rrows 

Due to the rough treatment scaffolds may get from falling materials, 
etc. in wrecking work, they should receive special care and main­
tenance. 

In demolition work, special care must be taken in tieing off scaffold 
lines. Where steel beams are involved, the saw-tooth edges sometimes 
found on old steel can damage lines. The lines should be protected 
from the sharp edges by wooden pads of at least 2-inch lumber. Also, 
before tieing off a line to a steel beam, make sure that that beam is not 
going to be removed. 

Under most circumstances, dropping material by chute is the safe way. 
In some situations though, when job safety conditions warrant, material 
may be simply "gravity dropped." 

In this situation, however, the area to be used to receive the materials 
should be effectively barricaded, and all persons completely excluded 
from it. 

A chute should be closed on all four sides when it is at an angle of 
45° or more from horizontal, except for floor-level closure-equipped 
openings for deposit of materials. 

Openings should be not more than 4 feet long and, except on the top 
floor, should be kept closed when not being used for material deposit. 

When a chute has an angle of less than 45°, the upper side may be left 
open. However, when such a chute discharges into another chute which 
hao an angle of more than 45°, the steeper chute should be completely 
enclosed. 

The discharge end of a chute should be equipped with a strong gate. 
A depe&dable employee should be assigned to control the operation of 
the gate, as well as the movement of trucks being loaded and the 
protection of persons who may be in the area. 

The area around the discharge end of the chute should be so protected 
that when the chute is not being used, the area would not be accessible. 
Any wail openings where workers dump materials into a chute, or any 
opening on either side of the chute, should be guarded by a sturdy rail 
at least 44-inches high. 

The space between a chute and the edges of any floor openings through 
which it passes should also be protected, by being planked over. 

when dumping from a wheelbarrow, a bumper block at least 2 by 6 
inches should be used. 
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Chart 20. Long chute. 

Chart Discussion: LONG CHUTE. Here is a 
good chute. However, we show it to point out 
that, for demolition purposes, it would present a 
hazard weve an unduly heavy object inserted into 
such a long, drop chute. A heavy object would 
probably go right through the bottom of the drop, 
rather than out the discharge angle. As previously 
discussed, a manually controlled discharge gate is 
also a safety necessity on chutes. 

Chute 
Length 

Debris, 
Type and 
Size 

Long chutes should be avoided, but when they are necessary, their 
direction should be changed at least every two floors. 
At direction-change points, sharp turns may require installation of a 
"baffle" or corner angle to prevent clogging the chute at that point. 

Materials which might clog a chute should not be inserted into it. 

Also, objects weighing approximately 50 pounds or more should not be 

chuted; lowering is safer. 
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Chart 21. Wood chute. 

Chart Discussion: WOOD CHUTE. This wood 
chute shows good construction, but there is a 
complete lack of protection at the discharge end. 
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Chart 22. Oil drum chute. 

I* • Chart Discussion: OIL DRUJVI CHUTE. The oil 
drum chute has no gate. 
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Chart 23. A sad chute. 

Chart Discussion: A SAD CHUTE. Shown is an 
all-inclusive horrible example of just about 
everything a chute should NOT be. 

WALLS, 
MASONRY 
SECTIONS, 
AND 
CHIMNEYS 

Advance planning is usually important in wall removal. Which wall 
to remove first should be determined and then the sequence of remov­
ing the others. 
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Chart 24. Corner block removal No. 1. 

Chart Discussion: CORNER BLOCK REMOV­
AL. The purpose for showing this chart and 
the following one is to illustrate unsafe practices 
in manual wall removal. In No. 1, the men are 
barring down corner blocks, causing them to 
work precariously and without benefit of lifeline 
protection. Note the special catch-shed built in 
front of the adjacent building. 
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Chart 25. Corner block removal No. 2. 

DON'T 
OVERLOAD 
FLOORS 

Chart Discussion: CORNER BLOCK REMOV­
AL. Here, we see an almost unbelievable example 
of foolhardiness. The man shown is jackham-
mering the corner blocks away from tL. steel 
framing WITH ONE HAND, while holding on 
with the other. In doing so, he is hanging out over 
the corner of the building WITHOUT a lifeline, 
or any protection whatever. At the 8-story height 
from which he was working, only the fingers of 
one hand were keeping him from sure death. 

Walls or other masonry sections should never be dropped on a floor in 
a mass large or heavy enough to exceed the load capacity of the floor. 
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STANDING 
WALL 
SECTIONS 

WEATHER 
HAZARDS 

If the height of a wall section is 22 times greater than its thickness, it 
should not be permitted to stand alone unless it is braced laterally. 

An exception would be that the wall was originally designed and con­
structed to stand to a greater height alone and tlipt it is still capable 
of doing so. 

At the close of any work period, no wall should be left in an unstable 
condition. 

When ice, snow, wind, etc., present a hazard, workmen should not be 
permitted to do wall-top work. 

I- t 
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Chart 26. Standing wall section. 

li ' 

Chart Discussion; STANDING WALL SECTION. 
Here, we see a section of wall left standing after 
work has stopped in the afternoon. The picture 
was taken from a frequently used sidewalk— 
even in the evening—in a large city. Note that 
there is no protection between it and the side­
walk, which is not more than 25 or 30 feet away. 
Fortunately, the wall did not fall. BUT IT 
MIGHT HAVE. MANY DO. THAT'S THE 
POINT. 
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REMOVAL OF 
STRUCTURAL 
MEMBERS 

Chart 27. Removing floor arches. 

Char t Discuss ion : R E M O V I N G i^LOOR 
ARCHES. The purpose of this chart is to illus­
trate the balling method of floor removal. The 
crane, from the position shown, has balled out 
the wall sections and is in the process of dropping 
the ball on the floor arches, which will expose the 
steel framing for its removal. 

Structural or other members which support a floor should not be 
removed or cut until the stories above have been removed. 

This would not preclude the cutting of floor beams for the purpose of 
creating floor holes for the disposal of material. 

Nor would this preclude cutting for the purpose of installing equip­
ment, or for storage purposes. 

Any exceptions should, of course, give due consideration to maintaining 
the necessary structural safety of the building. 
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OPENINGS 
NEARBY 

STEEL 
FRAMING 

When a wall is being wrecked, any floor opening within 10 feet of the 
wall should be covered over, or effective measures should be taken to 
prevent personnel from entering the area immediately below the 
opening. 

The steel framing of a structure may be left in place during the removal 
of the masonry. 

However, when the steel framing is left in place, all loose material 
should be removed from the beams, girders, etc., as the demolition 
progresses. 

Chart 28. Steel framing. 

Chart Discussion: STEEL FRAMING. Here, we 
see the steel framework which remains after the 
walls, floors, etc., have been removed, and while 
the steel removal is taking place. Note the men 
working the beams without any protection against 
falling. 
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WALKWAYS 

t^ I 
FOUNDATION 
WALLS 

Walkways nl least 30 inches wide should be provided so that the work­
men may safely reach or leave a wall or scaffold. 

Those walls which function to retain or support earth or adjoining 
buildings should not be removed until the earth has been removed or 
supported, or until any adjoining structures affected have been braced 
or underpinned. 

When a foundation wall is a "party" wall, or «'ill be used to retain 
debris, it should first be checked to determine that it has ample 
structural strength. 
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Chart 29. Wall ^^molition by balling. 

Chart Discussion: WALL DEMOLITION BY I 
BALLING. This chart shows the operation of • 
knocking walls out with a demolition ball. Note | 
that this building has s*eel framing. Note also 
the signalman. 
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Chart 30. Demolition by clamshell. 

Chart Discussion: DEMOLITION BY CIAM-
SHELL. Note that the height, location, and type 
of framing of this building lends itself to the 
use of clamshells. 

SPRAYING When demolition oalls or clamshells are used for demolition, the debris 
should be thoroughly wetted down by spraying with a hose to keep dust 
an^ dirt in the air to a minimum. 
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Chart 31. Watering down debris. 

Chart Discussion: WATERING DOWN DEBRIS. I 
Unless the operation shown here is performed, | 
the air becomes heavily contaminated with dust I 
and dirt, creating problems affecting efficiency, * 
personnel, and public-relations. { 

CHIMNEYS 
AND 
STACKS 

Drop 
Inside 

Scaffolds 

Toppling chimneys is very often a specialty-type operation, particularly 
if the stack is constructed of metal sections or is of a specialized con­
struction or design. 

When chimneys or stacks of masonry construction cannot be toppled 
or dropped, debris should be dropped on the inside, unless job safety 
conditions are such that it is feasible to drop material on the outside. 

For chimney work, standard scaffolds should be provided when possible 
(see section on "Scaffolds"). When unusual job conditions require a 
specially designed and constructed scaffold, one should be erected 
which meets accepted safety standards. 
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Belts 

Access 

Chutes 

STEEL 
DEMOLITION 

Workers Should 
Be Briefed 

Coordinate 

Lower 
Steel 

Planking 
Over 

Sectioning 

No Stress 

Safety belts and lifelines or safety nets ;hould be required. 

Safe access to the top should be provided for the workmen when a 
chimney is to be demolished manually. 

When a chute is used on chimney demolition, the discha»-^e end should 
have an overhead canopy of closely and evenly laid planking at least 
2 inches thick. 

During the removal of steel framing, the stability of the remaining steel 
must be maintained. 

Workers should be briefed on the planned sequence and procedure, 
with particular emphasis being placed on bracing and struts. 

1 

Coordination of the various phases of steel demolition is important so 
that no phase creates a hazard for any other. 

Steel should always be lowered, rather than droppetl, unless a safely 
barricaded or otherwise protected receiving area is provided. 

When a crane or derrick is not to be used for wrecking steel, the full 
tier of beams not more than two stories below the work point should 
be planked over. 

This would not apply to floors which still have their arches, or to 
openings in floors used for materials or equipment. 

The removal of steel franiing should be column length by column 
length, and tier by tier. To dismantle columns in two-story lengths is 
considered safe. 

No external stress should be permitted to affect a structural stee^ mem­
ber which is to be cut off or dismembered. 
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Qiart 32. Steel framing removal. 

Chart Discussion: STEEL FRAMING REMOV-
AL. Depicted here is the process of taking down 
the steel structure in sections, with the use of a 
crane. The walls, floors, etc., are gone, and 
columns are being removed. Note the men work­
ing the beams with no protection against falling. 

I "I 
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Chart 33. Sectioning. 

Chan Discussion: SECTIONING. Here is a close-
up of a man burning sections of steel framing for 
removal. Note the precarious working position. In 
this case, the flooi arch below was still in place, 
so a platform or at least a ladder could have been 
used. 

Before the erection of a derrick, tower, crane, or other hoisting device 
on any floor support, it should be determined if any shoring is 
necessary. 

Necessary shoring should be designed and built to comply with accepted 
engineering standards, with a minimum safety factor of 4. 

If the floor arches have been removed at the point where a derrick or 
similar hcLJng device is to be used, the entire tier of beams ipon 
which the derrick is erected should be substantially planked over. 
Openings required in this planking for materials and equipment are 
acceptable. 
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CRAiSfE 
SIGNALS 

A standard signal system should be used in crane, hoist, derrick, and 
similar operations. 

Signal requirements of American Standard Code B30.2 are recom­
mended for this purpose. 

All workers affected should be trained and required to use these signals, 
and to observe them. 

II . 
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i 
Chart 34. Signaling. 

; Chart Discussion: SIGNALING. Although this is 
I a balling operation, it illustrates the need for 
I proper signaling. In this case, note the dangerous 
I location of the signalman. He has no protection 
I against falling should he slip or be struck. 
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HOOKING 

TAG 
LINES 

TRANSPORTING 
CYLINDERS 

DEMOLITION 
BALLS AND 
CLAMSHELL 
BUCKETS 

Protective 
Steps 

Prohibited 
Areas 

The weight of a beam should be known before hooking up, and it 
should also be ascertained that the equipment to be used has sufficient 
capacity to handle the beam safely. 
Before hooking on, any loose material which is on the beam should 
be removed. 
In any case, hooking on should not be done until the workers have 
received authority to do so from the foreman in charge. 

At least a two leg sling should be used for hooking on. 

When lowering or hoisting a load, tag lines or guide ropes should be 
used. 
When dismantling steel sections, a tag line should be secured to each 
end of the member to prevent it from swinging. This is particularly 
important if the hooking on is by one line to the center of the beam, 
which could result in the attachment not being made at the center of 
gravity of the member. 
As previously discussed, hooking on should be made by two lines, one 
to either end of the beam. If only one line is used, certainly every effort 
must be made to attach at the exact center. 
The proper attachment of tag lines at each end of a member should not 
encourage dependence upon them as a substitute for proper hooking on. 

When using cranes or similar hoisting devices for transporting cylin­
ders, a cradle, boat, or suitable protected platform should be used. 
Protective caps should be in place. Cylinders should never be hoisted 
by hooking to regulators, torches, or other utilization equipment, nor 
by connecting slings directly to the cylinders. 

Streets, walkways, or any other public-use thoroughfares which are 
adjacent or near enough to this work to present hazards should be 
closed, relocated, or the hazard otherwise resolved. 

The entire zone of operation for this work should be barricaded to 
protect both the workers and the public. 

Workers should not be allowed in any building area which can be 
adversely affected by these operations, nor should they be permitted in 
the barricaded area when balling is in progress. 

The number of workers in these areas should be limited to those 
necessary for the balling operations. 

A safety zone arc of 25 feet out from the line of bucket travel should 
be maintained for clamshell bucket work. 

48 

T« 



„ - - - - ' ^ - ; " » * -

I -^^^ 

43 

Posting 

Ball Weights 
and Lines 

Ball 
Connection 

Have Short 
Line 

CRANE WORK 

Vibration 
Tests 

Cab 
Windows 

Outriggers 

Swing 
Limit 

Checking 
Boom Swing 

Appropriately worded, easily seen, well maintained warning signs should 
be located at all means of entry to any area where balling operations 
are being performed. 

The weight of a demolition ball should not be greater than 50 percent 
of the safe capacity of the crane at the maximum radius at which the 
ball will be used. 

The weight of a demolition ball should not be greater than 25 percent 
of the breaking strength of the line which holds it. 

Attachment of the ball to the load line should be by swivel-type con­
nection to eliminate twisting of the load line. The bail should also be 
attached so securely that the weight cannot become disconnected by 
load line slack or other cause. 

The weight connection and the load line should be checked regularly, 
preferably twice daily. 

The load line and the crane boom on which it is hung should be as short 
as practicable. 

Cranes used in this work should be equipped with boom stops. 

Vibration or seismic tests 3hould be made when there is any evidence 
of the need to do so to establish safe limits for the weight of the ball 
or the length of its drop, in order to prevent damage to nearby struc­
tures or utilities. 

For balling and clam operations, crane cab windows should be equipped 
with heavy-gauge metal screening. 

Properly leveled outriggers should be used on truck-mounted cranes 
when the length of the boom or line or the weight of the ball or other 
factors relative to the size and weight of the crane require it. 

The boom of the crane should swing no more than 30°. 

The crane operator should not check the ball's pendulum swing, or add 
impetus to the swing, by reversing the travel of the boom before the 
weight is at the peak of its arc. 

s • ; 
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Cut the 
Steel 

Cornices 

Riding 
the Ball 

When pulling over walls with a clamshell, a demolition ball, or a cable, 
any structural steel which might be affected should first be cut free. 

The roof, cornices, and similar ornamental parts of a structure should 
be removed before any wall pulling is done by clams or balls. 

Riding the ball is a very dangerous practice, and should be prohibited. 

' , ' - l ' 

Chart 35. Riding the ball. 

I Chart Discussion: RIDING THE BALL. This pic-
I ture is ily worth a thousand words. If this fel-
I I , shown riding to the top of the building, wants 
} to be killed, he's headed in the right direction. 
I Fortunately, he made it to the top of the building 
I this time. 
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•=? Chart 36. Riding the bucket. 

I Chart Discussion: RmiNG THE BUCKET. This 
I man must be a buddy to the fellow L the last 
J slide. If he slips, at least he has a little better 
I chance to survive, but not much. 

If •' 
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Chart 37. Removing floor debris with 
mechanical equipment. 

Chart Discussion: REMOVING FLOOR DEBRIS 1 
WITH MECHANICAL EQUIPMENT. An illus- | 
tration of debris being removed from the floor | 
arch above with mechanical equipment. Note ' 
sparks from the burner's torch. • 
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Chart 38. Dumping floor debris through 
wall hole. 

I Chart Discussion: DUMPING FLOOR DEBRIS | 
• THROUGH WALL HOLE. Size of hole elimi- ! 
I nates need for bump block; operation OK as « 
I shown. I 

FLOOR 
REMOVAL 

Wood 
Beam 
Construction 

Debris and material storage should not exceed established floor loads. 

When a structure has wooden floors, it is an acc^^pted practice to remove 
the flooring boards from no more than one floor above grade level for 
the purpose of providing storage space, provided that dropping mate­
rial therein does not affect the structure's stability. 
When free-standing exterior walls or interior walls are braced by 
wooden floor beams, the floor beams should not be removed until equal 
support is provided in their place. 
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Fire-
Resistant 
Construction 

STORAGE 

Workers 
Below 

In buildings of this construction, floor arches no higher than 25 feet 
above grade level may be removed, providing that removal does not 
adversely affect the structure's stability. 
Any intermediate steel floor beams that do not provide structural 
stability may also be removed. 
When, for storage purposes, floor arches are removed from more than 
one level, the removal should start at the highest floor and proceed 
downward, and should «ilways be done according to the recommenda­
tions applying to the removal of floor arches. 
Also acceptable is an alternate method to remove floor arches for 
storage by starting at the lowest level and proceeding upward if the 
top surface of the debris stored is no more than one story below an 
arch which is to be removed. 

Material should not be dumped into a storage area while men are 
removing floor arches or beams, or performing any other work in the 

Barricade 

No Lateral 
Pressure 

Fire 
Problem 

storage space. 

Storage areas should be blocked off, except for necessary openings for 
the removal of materials. Any necessary openings should be secured 
whenever materials are not actually being removed. 

The storing of debris or material should not subject any wall to lateral 
pressure or lateral impact from falling material. 

The ever-present hazard of fire on a demolition job is particularly 
acute in storage areas. Appropriate precautionary measures should 
be taken. 
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Chart 39. Dumping into storage. 

Chart Discussion: DUMPING INTO STORAGE. 
Here, debris is being dumped by a front-end 
loader through a wall opening. The principles we 
have discussed on this subject are being observed 
here. The area being used for the dumping is clear 
of men, safely isolated and barricaded, and is 
being wet down. All's clear. 

WELDING AND 
RELATED 
OPERATIONS 

Secure 
Cylinders 

Torches, valves, regulators, blow pipes, «»nd all other related equipment 
should be of the proper type. 

Cylinders should be kept in an upright position and lashed together 
when in use. 
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Moving 
Cylinders 

Personal 
Protective 
Equipment 

Chart 40. Cylinders. 

Chart Discussion.! CLYINDERS. Here's an at­
tempt at safe practices: the cylinders are wired 
together, even though very close to the edge on a 
high building. The hose presents a tripping haz­
ard. A better location and the use of a cylinder 
buggy would be more efficient and safer. Cylin­
ders should always be fastened to something to 
keep them upright. 

Transportation of cylinders was outlined in the discussion under 
Steel Demolition (see p. 48). 

Welders and burners and other employees working in the area should be 
provided with necessary protective equipment, and be required to 
use It. 

See Personal Protective Equipment, p. 59. 

56 



\ « « - - ( 

t -

,m 
i 

-:^*£!, 

FIRE 
PROBLEMS 

Purging 

Chart 41. Burning operation. 

Chart Discussion: BURNING OPERATION. 
Reasonably well equipped, this burner has gog­
gles, hard hat, and gauntlet gloves. We also hope 
he is wearing safety shoes in case that beam sec­
tion he is burning swivels around on him when he 
cuts it loose. Neither his jacket nor his pants look 
to be fire resistant 

Fire extinguishing equipment should be located at or near any welding 
or oxygen cutting operations on a demolition job. (See section on 
Fire Protection.) 

Tanks, gas lines, or other objects or containers which have contained 
flammable liquid or gas should have no welding or cutting done on 
them until they have been freed of flanmiable residues. 

The purging should be checked and approved by th.?. foreman in 
charge of the job. 
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Ventila*^ion 

TOOL CARE 
AND USE 

Tripping 
and 
Damage 

Electric 
Tools 

Pneumat ic 
Tools 

BLASTING 

Warning 

FIRE 
PROBLEMS 

Heat ing 
Devices 

F i r e 
Extinguishers 

If any residue remains after a container has been purged, the con­
tainer should be filled with water or an inert gas before any welding 
or cutting is attempted on it. 

Ample ventilation should be provided when burning operations are 
being done in an enclosed area. 

For the care and use of tools, a formal program works best. Set up a 
procedure for systematic inspection, maintenance, repair, and replace­
ment, and for maintaining records. 

Keep tools stored when not in use. This will eliminate unnecessary 
tripping hazards as well as damage to the tools. 

Electric tools should be grounded in the approved manner, and their 
cords inspected regularly for breaks, kinks, abrasions, etc. Any damages 
or defects should be repaired promptly. 

Pneumatic tools and their air hoses and lines should be examined 
regularly, and any defects discovered should be taken care of promptly. 

Before removing the hose from these tools, or making any adjustments 
to them, be sure the air pressure has been cut off. 

Blasting should be done only by an experienced and competent person 
who has been assigned to this responsibility. (License is required in 
some jurisdictions.) 

Ample warning (several minutes) should always be given with flag 
or similar device by an assigned competent employee stationed at 
every means of approach to the blast area and a safe distance from the 
blast location. 

Personnel should always be sent a safe distance from the blast location, 
and should not be permitted to return until advised to do so by the 
blaster or by an employee assigned to do so for him. 

A qualified fire plan should be established before demolition begin. 
This plan should include fire protection and control, an evacuation 
plan, and duty assignments to key personnel. 

Salamanders and other heating devices should be placed on a base of 
e£:th, sand^ metal plate, or similar nonflammable material. 

Effective venting to the outside, through safe means, should be 
provided. 

Fire extinguishers should be provided in a sufficient quantity, of proper 
type, and well dispersed in locations throughout the job. 

Signs should be posted to show fire extinguisher locations. 
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Hydrants 

PERSONAL 
PROTECTIVE 
EQUIPMENT 

Safety Belts 
and Life Nets 

Respiratory 
Protect ion 

Hands 

Feet 

Body 

Ready access to hydrants, standpipes, or similar facilities should be 
maintained, if available, by prohibiting storage of material within 
5 feet of them. 

The many hazards prevalent in this type work require the use of a 
fairly wide variety of safety clothing and equipment. 

Much of wall work in demolition operations necessitates using safety 
belts or life nets. These are especially important when working on 
chimneys. 

Because many phases of demolition work are particularly dusty, 
respiratory protection should be provided. 

When cutting or welding is done on steel covered with leadbase or 
other paintL platings, or coatings, the operators and other workers 
within 15 feet should be provided v/ith appropriate respiratory equip­
ment. (See ASA Codes Z49.1 and Z2.1 for details.) 

Gloves and hand leathers should be provided to employees required 
to handle sharp or very rough materials. 

The use of foot protection—safety shoes, instep protectors, etc.— 
should be required. 

Ragged, torn, loose, and otherwise hazardous clothing should not be 
permitted. 

INSTRUCTOR NOTE: Refer to ASA L18 series 
for more information on protective clothing. 

. . . I 

GENERAL 
SAFETY TIPS 

Glass 

Stairs 

Loads 

Flying Objects 

Spray 

Se 3ral other categories, while not requiring separate coverage, are 
important and worthy of attention. 

Don't leave broken glass around the operation. 

Keep selected stairs and rails in place as long as possible. 

Don't overload hoists or other mechanical equipment. 

Place scr-eens where necessary to protect workers from flying objects. 

Water should be sprayed to control dusts when tearing down plaster 
and other interior materials, and as needed. 
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Chart 42. Spraying inside building. 
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1 Chart Discussion: SPRAYING INSIDE BUILD- I 
I ING. Here, they are hosing water through a ' 
j window to spray down inside the building, to | 
! accomplish the result just discussed. i 

Nails 

Piling 

Hooks 

Sheds 

Occupancy 

Remove nails from lumber, bend them over, or drive them in. 

Store materials in a safe way and in a safe place. Pile and stack safely. 

Don't use open hook" on cranes and hoists. Use a shackle or safety 
hook. 

Construction sheds, toolboxes, and similar supplemental structures 
should be placed well away from the danger of falling walls or other 
hazards. 

In some cases, but not often, part of a structure or area being wrecked 
may be occupied. Special precautions must be taken in such situations. 
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Lighting 

Slippery 
Conditions 

Supervision 

Ample illumination should be provided for nightwork, or as required. 
(Reference: ASA All . l . ) 

All sidewalks, roadways, and other surfaces used by the public and 
workers should be kept clear of snow, ice, grease, mud, and other 
material or condition which would make it slippery. 

When there is more than one foreman on a demolition job, one should 
be designated as senior foreman in overall charge of the operations. 
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Chart 43. "Too many cooks?" 

! i 

Chart Discussion: TOO MANY COOKS? This 
picture was taken as preparations were being 
made to pull down a stack near these men. Ob­
serve how each man is trying to say how it should 
be done. This can often cause confusion, and, in 
turn, often cause an accident. The point is: One 
man should be in charge; he should make the 
decisions, and only his directions should be fol­
lowed. Other workers should be required to stay 
out of the area. 

HOUSEKEEPING Safety is efficiency. The neater the piling and the cleaner the operation, 
the faster and more efficiently the work progresses. 

f sSa 
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Chart 44. Housekeeping. 

; Chart Discussion: HOUSEKEEPING. Here is an I 
I example of poor housekeeping which sets up an I 
j obstacle course for the performance of the work, | 
I also conditions which could produce accidents. | 
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Chart 45. Water and lunch facilities. 

Chart Discussion: WATER AND LUNCH FA-
CILITIES. This is hardly an example of how to 
promote worker morale. Such a drinking water 
facility can only give the impression of having 
been grudgingly provided. The lack of a better 
place has caused one worker to place his lunch on 
top of the water can. We wonder where the other 
fellows put their lunches. 

'.» 

PERSONAL 
FACILITIES 

Workers should be provided with good drinking and washing facilities, 
as well as toilet and other necessary personal facilities. 
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V^ Chart 46. The final result. 

i ! 

I Chart Discussion: THE FINAL RESULT. Here, 
{ we see a tract from which the building has been 
I razed. The land is level, clear, free of holes, dry, 
• clean, fenced, and posted. This situation and con-
I dition will not present any undue hazards to the 
! public, which might produce a liability claim. 

THE 
FINAL 
RESULT 

SUMMARY 

When the job has been completed, the land should be clear, clean, 
dry, level (usually), fenced (when necessary) and left in a completely 
safe condition. 

At this point, we will make a comparison between the working condi­
tions and practices which were highlighted from a negative standpoint 
at the beginning of this discussion and these conditions and practices 
from an affirmative standpoint as they were brought out during the 
discussion. 
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Chart 47. Safe working methods. 

Chart Discussion: SAFE WORKING METHODS. | 
INSTRUCTOR: At this time, make the com- | 
parison with the unsafe work methods as illus- i 
trated by the chart of that title. Show and discuss, } 
in summary, how it "should be done"—the wall | 
removal, scaffolding, chute, sidewalk shed, stairs, i 
and all other points illustrated. J 

!i 
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REFERENCES 

All . l 
A10.14 

A14.1 
A14.2 
A14.3 
A85.1 
B19 
B30.2 
B57.1 
CI 

INSTRUCTOR NOTE: This information is for 
your use as circumstances require, or as you see 
fit. The ASA codes listed below are applicable to 
demolition operations. 

— Lighting (For illumination) 
— Demolition Code (This is being developed, 1966. 

Encourage its acquisition when published.) 
— Portable wood ladders 
— Portable metal ladders 
— Fixed ladders 
— Protective lighting 
— Compressed air machinerj' and equipment 
— Cranes, derricks and hoists 
— Compressed gas cylinders 
— Electrical supply stations 

L18 Series — Protective clothing 
Z2.1 
Z4.1 
Z16.1 
Z35.1 

— Head, eye and respiratory protection 
— Sanitation 
— Injury experience records and measurement 
— Accident prevention signs 

Z41 Series — Protective footwear 
Z48.1 
Z49.1 

— Marking compressed gas cylinders 
— Welding and cutting 

i 

1 

67 
V^U. S. GOVERNMENT PRINTING OFFICE: lSSS-0 213-024 



1. 

3 
1 
if 

VT 003 516 MP 000 177 
SafetTlnipection Procedures. (Safety in Industry, Instructor 

Otto, Francis L. 
Bureau of Labor Standards, Washington, D.C, 

Pub Date - 57 
DOCUMENT NOT AVAILABLE FROM EDRS 49p. 
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This instructor outline is one of a series devel­
oped by staff of the Office of Occupational Safety 
and the International Division, Bureau of Labor 
Standards. 

The outline is intended only as a guide to 
standard presentation of the subject in sequence 
and basic content. Additional information, ma­
terial, and illustrations should be included for a 
complete presentation suitable to the conditions, 
locality, industry, or occupational group. 

This outline was revised in the Office of Occu­
pational Safety by Francis L. Otto. 

i \ o i E: American Standards Association name was changed 
to UnUed States of America Standards Institute (USASI) 
August 1966. All American Standards now known as 
USA Standards (USAS). 

For sale by the Superintendent of Dcttumeots, L .K. Govemuiet.' Printing OfRce 
Washington, D.C , 20402 - Prlc-:« cents 
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SAFETY TRAINING TECHNIQUES 

It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conduct the course successfully. 

Planning 

1. The instructor should have such visual aids as are pertinent 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor's outline could be 
very helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the 
visual aids should be checked at regular intervals. This should be 

i j ; \ done by the instructor in order to revise, improve, and modernize the 
course presentation. The material should also be checked to make 
sure that it conforms with policies of labor and management in the 
country where it will be presented. 

3. The instructor's outline should be adapted by him to his 
particular method of presentation, keepmg in mind that this is a 
discussion conference type of session. 

^S-l ^- '^^^ instructor would do well to get an advance list of the 
students that will participate and their positions and backgrounds. A 
study of such information could be very helpful to the instructor when 
he faces his class. 

W) 

Preparation of Classroom 

Many conferences and courses have failed simply because no 
preparation was made for the classroom facilities. 

1. The classroom should be located in an area where there is the 
least amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as 
well as informal. A round-table seating arrangement is the most 
effective for discussion-conference sessions. 

4. The room should be equipped with a good blackboard, suffi­
cient chalk, and a clean eraser. A stand should be available for 
mounting the charts and visual aids to be used during the conference. 
A 35-mm. slide projector should be available. 

Ill 
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Teaching 

1. An official of the organization should open the first session 
with a statement regarding the general objectives of the course. He 
then should introduce the instructor to give hi'̂ i the proper posture in 
relation to the group he will teach. 

2. At the first session, the instructor should open with an ex­
planation of the course objectives and its method of presentation. 
At this time, he should draw upon his experiences to relate an illus­
trative incident that will bring him in closer relationship with the 
group and, at the same time, enable him to introduce the theme of the 
first session. 

3. The course should be presented by employing the discussion-
conference method. 

4. The instructor should have the class follow a predetermined 
schedule and maintain order at all times. Only one participant 
should be permitted to give his viewpoint at a time. The instructor 
should keep the class discussion within the subject matter as contained 
in the instructor's outline. 

5. If possible, an official should be asked to speak at the termina­
tion of the course. 

Tips for Instructors 

Learning is actually the acquisition of new ideas, abilities, and 
skills acquired through the senses of hearing, seeing, and feeling by 
touch. 

1. New ideas are conveyed through the presentation of knowl­
edge, and thought is stimulated through the student's sense of hearing. 

Abilities and skills are presented through the media of telling, 
demonstrating, and having students demonstrate under the super­
vision of the instructor. Students acquire abilities and skills via the 
senses of hearing, seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the stu­
dent absorbs more when he participates in a discussion. The instruc­
tor therefore strives to get 100-percent class participation. 

3. The instructor should become aware of outstanding charac­
teristics of his students. This could be very helpful when leading 
discussions. For example: 

A. Some mav be more mature. 

B. Some may have a knowledge of safety. 

C. Some may have actual experience to draw on in the 
discussion. 

D. Some may have a faster learning speed than others. 
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E. Some may be '* stallers" who can slow down the discussion. 
F. Others may be aggressive and want to monopolize the 

discussion. 
G. There may be a "know-it-all" in the group who must be 

1 ^ J properly controlled. 
H. Some may be constant latecomers who ask questions about 

previous discussions and delay the class. 

4. The teaching process consists of: 
A. Telling—this means giving background information to 

introduce a subject. 
B. Showing—a demonstration of some equipment pertaining 

to the subject to be discussed is very impressive. 
C. Illustrating—using charts, blackboard, slide, or films are 

)^m very helpful to highlight specific points in the discussion. 
D. Discussion conference—the participation of the students 

in formulating their thinking about the subject under dis­
cussion is fundamental to getting the most out of the 
session. 

I'S 1 E. Conclusions—the instructor's summation of the session 
should knit together the points discussed during the ses­
sion, and should include other important details that may 
have been overlooked by the group. 

F. Questions—during the session, the instructor should use 
questions to stimulate discussion, and also to help bring 
the discussion back to the subject matter if it has strayed. 
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Guest Instructors 

It is necessary *hat the instructor be granted full responsibility 
for conduct of thf lass; at times, however, he may wish to call in an 
expert in a particular field as a guest instructor (or lecturer). In 
such event, it is essential that the instructor maintain control of the 
course. 

The instructor must tie in the work of the guest instructor with 
the balance of the course; he must outline the phase of the subject to 
be covered by the guest and satisfy himself that the guest limits him­
self to the field as outlined; he should summarize the guest's contribu­
tion, pointing out its relative importance in the field of accident pre­
vention. While the use of a few guest w ctors (properly utilized) 
can add to the effectiveness of the course a series of" lecturers" whose 
topics are not correlated will inevitably result in confusion. 

It is recommended that "guest experts" be used only for supple­
mentary training, and not to replace even part of this cour£ which 
should be taught by one instructor. 
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CHART 11—SERIES B 

SAFETY 
INSPECTIONS 

INSPECTIONS 
ARE A 
NECESSARY 
ACTIVITY IN A 
SAFETY 
PROGRAM 

Every industrial plant and each occupational function or operation 
harbors some existing or potential hazards which arise through normal 
working or production procedures and through changes due to deletion 
or introduction of machines, materials, processes or methods, or struc­
tural changes due to construction. This points up .he need for an 
effective method of hazard appraisal through inspections. 
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PURPOSE OF 
INSPECTION 

TO DETECT 
ACCIDENT 
CAUSES 

SYSTEMATIC 
PROTECTION 

UNIFORM 
INFORMATION 

CORRECTIVE 
ACTION 

INCREASED 
EFFICIENCY 

INSPECTIONS 
EXPRESS A 
TRUE INTEREST 
IN SAFETY 

OTHER 
SPECIFIC 
RESULTS ARE 
ACHIEVABLE 

1 
j 

The basic purpose of inspection is to detect potential accident causes 
so they may be corrected and to prevent an accident from occurring. 

Through inspection it is possible to determine those deficiencies which 
need to be corrected or improved to bring the plant or operation up 
to at least minimum accepted standards both from a safety and opera­
tional standpoint. 

Methodical and well-performed safety inspections, done periodically, 
are an unequalled medium for determining accident-prevention needs. 
A definite, planned system is as necessary for safety inspection as for 
any otiier procedure. 

Tiie use of standard or specially developed forms and procedures re­
sults in uniform information for use in checking against previous in­
spections or inspections of other area plants, jobs, or companies. 

With uniform information, repeatedly finding the same unsafe condi­
tion will be recognized and further necessary action can be taken. 

The practical value of inspection comes through corrective action being 
accomplished as soon as possible. The extent of hazard indicated for 
each item reported must be weighed *o determine if immediate action 
is required or if some delay is necessary to obtain materials, etc. It is 
possible that temporary corrective action ^ay be substituted until final 
action can be taken. 

Good safety inspections often produce safer as well as more efficient 
methods. 

Methodically, uniformly planned and conducted safety inspections 
may be examples of efficient operations. 

Coupled with effective action as a result of recommendations, safety 
inspection is one of the best methods by which management can dem­
onstrate its sincerity regarding accident prevention. 

Other benefits which are shared by both management and the workers 
as a result of safety inspections include increased efficiency and better 
public and employee relations. 
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BETTER PUBLIC 
AND EMPLOYEE 
RELATIONS 

SAFE!f 
TRAINING FOR 
EMPLOYEES 

::> 

Safety and efficiency always bring their own reward in better personnel 
i»nd public relations. Employees usually prefer working in a safe 
plant, and the reputation of a company is usually judge.^ by reports of 
accidents and injuries. 

Astute management which encourages or requires safety inspections 
realizes that good will and morale values can be obtained in no other 
way. 

Safety inspections can hr valuable in pointing out areas, operations, 
or met^ Js which require emphasis in supervisor or employee training. 
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CHART 12—SERIES B 

INSPECTION 
METHODS 

CLASSES OF 
SURVEYS 

CONTINUOUS 
ACTIVITY 
SURVEYS 

There are two fundamental classes of surveys: (1) those made or re­
quested by the organization surveyed or some segment thereof as a 
function of an internal safety effort; and (2) those made by an "out­
side" agency or organization. These two classes are composed of five 
basic types. They are as follows: 

These are regular periodic surveys made by safety engineers, safety 
directors, or their staffs. It includes safety committee surveys also, 
when such committees include weekly or monthly inspections in their 
activities. The advantages of this method include: a regular, planned 
program of inspection designed to cover all areas and subjects; fa­
miliarity by the staff and safety committee inspectors with the opera­
tions and procedures; early detection of changes in operations or equip­
ment; followup of recommeutiations. 

I 



<'>i.'5: - -:<'-.:^l^%-v?i>^V^if^KI^'^--''Ol>'fr'-^ ".^xj-xTic-^K, r7ff^-- <> 

m ; 

I-

f 

P R E V E N T I V E 
MAINTENANCE 
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LICENSED 
SURVEYS 

i 

SPECIAL 
:; SURVEYS 
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ONE-CALL 
SURVEYS 

Ij These cover schcdiil'jfj or canimu'iiig sisrveys hy '1es?.g«^*'y3 plant per-
jj sonnel, such as electraeiang, mecJjani^s, and mamteTinrux men. They 
'; include both salV l̂j survey> an<l those performed for Bneehanica! func­

tioning, iubricatio/itS. eSc, Progrei^.^he plar^s schedule surve>s at reg­
ular intervals, keyed to is);aintenanee records of machinery and other 
equipment. Thus, potcf^tial machsiic- power, or other failures are 
sought out before they happen, ihereby prevei^drig damage, break­
downs, arid injury-producliig accidents. 

These represenl surveys made by specially trained certified or li­
censed lEspectors. usually not part of the organkatioxi being inspected. 
Boiler, elevalor, and eiectrical surveys are iiliistratioiid of this type. 
These surveys, and the tests which are usually a part of them, are "very 
exacting and are made at specified times and intervals. 

These surveys are made for special purposes, asualiy at the request 
of mariagement, employee groups, or unions^ In some cases, they are 
made by a political sisbdivision, such as a State or municipality, and 
are sometimes required by law. Such surveys may be made to iia-
vestigate a serious fire, explosion, or a serious accident. Many lost-
time accidents (in some States, any accident involving machinery or 
any type permanent disability) and all deaths by accident may be sub­
ject to a special sun-^ey. 

These surveys are made according to a predetermined schedule by 
"outside" inspectors; for example. State agency surveys. This type is 
generally performed on an annua! or semiannual basis, since the usu­
ally small safety staffs snd large coverage make it impossible for State, 
insai'ance, and similar engineers to do so more often. This m^tJiod is 
termed "one-calF' because there is seldom s personal followap on rec­
ommendations or orders issued, this being done by mail, if at all. 
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mo fMKES 
lAFETY INSPECTIONS? 

E^^^SSSSISSS 

SAFETY 
GI^ECTOH 

-^A A ^ 
yASTER 

MECHANIC 
PLAfJT 

EHBll^EEI! 

Î RODUCTlOa SAFETY FOHEiAH 
SOFT. COiiJTTEE 

iAIHTEiA.M€E SPECIALIST 

I? • CHART 13—SERIES B 

INTERNAL 
PLANT 

INSPECTIONS 

WHO SHOULD 
î IAKE SAFETY 
INSPECTIONS? 

There are several possibilities: the safety engineer, the supervisor, the 
safety committee, a specialist in the operation affected, or somone 
from the boss' ofiSce. 
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¥/H0 INSPECTS 

SUPERViSOR 
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Constantly Dotfy 

^ 

Hourly 

CHART 14-SERIES B 

^m^:' 

WHO INSPECTS 
SUPERVISOR 

Part of the answer to "Who inspects?" is based upon the fact that, in 
most cases, there should be more than one type of safety inspection. 
Depending upon the size of plant, type, or circumstances involved in 
each case, safety inspections by several persons might be necessary. 
The supervisor should fee making a constant safety inspection as he 
makes his rounds—^always alert to changing conditions or work meth­
ods. In some types of work (especially special or unusual work for 
his men), he may need to make hourly checks and inspections to be 
certain that all safely precautions are being taken. In some cases, the 
superosor is instructed to make a daily inspection at the beginning of 
the shift to be sure there are no existing unsafe condtiions. 
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WHO INSPECTS 

SAFETY COJ^MITTEE 

Monthly Bi -tionthly 

CHART 15—SERIES B 

N 

WHO INSPECTS 
SAFETY 
COMMITTEE 

MORE THAN 
ONE PERSON 

M 

Inspections hy the members of a safety com*. *t.t.ee may reveal hazards 
which might be o". =^rlooked by persons less fa ^liar with the work. 
Also, inspections serve as a tr£:ining medium by p ^viding an oppor­
tunity for thinking and concentratng on &aft'y as a gro ^. By actually 
seeing conditions and work methods, members of the cv iir.^ttAe can 
conduct more intelligent and knowledgeable discussions in t ^ir meet­
ings. 

Depending upon the size and complications of the operation, insu ^la-
tion, or plant, varying schedules may be established. Some committet 
make inspections each month; others inspect every other month, hold­
ing meetings only once a month. 

In almost all cases (a very small plant might be an exception), more 
than one person should make the safety inspections. 

Although the safety director should have charge of regular, functional-
type safety inspections, inspections may be done under the direction 
of either the master mechanic, plant engineer, production superin­
tendent, or other similar functionary. The important point is that such 
inspections should be under the direction of a responsible executive 
who can and will give the supervision necessary to assure effectiveness 
to prevent these inspections from becoming meaningless, perfunctory, 
routine gestures and functions. 
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THEY ALL 
SHARE THE 
DUTY 

CAN THE "NEW 
BROOM SWEEP 
CLEANER"? 

WHAT SHOULD 
THE 
"INSPECTOR" 
KNOW OR 
LEARN? 

SOMETIMES, 
SPECIAL 

As the needs of an organization dictate, circumstances, times, and situ­
ations may arise when the safety director or one of his staff should make 
safety inspections. 

So, too, recurring occasions may arise when safety inspections should 
be made by other persons or groups: management representatives, su­
pervisors, committees or their members, "specialists," or maintenance 
personnel. 

This is not meant to favor one of these in lieu of any of the others. 
For example, the "safety man's" regular inspections could be supple­
mented by regular inspections of the safety committee. 
No individual or group should have exclusive responsibility for safety 
inspections. 

In some organizations, when inspections are made by the safety com­
mittee, which is composed of workers or supervisors, the individuals 
involved inspect each other's areas of operation. 

It has been found that in many situations, the "stranger" notes unsafe 
conditions or acts which the persons familiar with the operation have 
been missing, and therefore are likely to miss again when inspecting 
for safety. 

Whatever position the person making the safety inspection has — a 
worker, supervisor, insurance engineer. State inspector—^he should 
possess a good working knowledge of the machines, processes, func­
tions, needs, problems, etc., of the plant, area, or operation which he 
plans to inspect, as well as a sound knowledge of basic accident causes. 

In some special circumstances, he should be an expert; for example, in 
a special industrial hygiene inspection and in comparable situations, a 
high degree of technical and specialized training, background, or 

IS REQUIRED 

HOW CAN THE 
"NON­
PROFESSIONAL 
PREPARE 
HIMSELF? 

99 

»-*>auired. In this topic under discussion, however, we are not 
covering such situations. 

Where the need exists, before attempting a safety inspection, an mui-
vidual should acquire and digest all pertinent information available on 
the type operations which he proposes to survey. 

He should review and acquaint himself with the details of these func­
tions, generally and specifically and in relation to each other. 
Other supplementary information also is often applicable, depending 
on the circumstances, such as data on accidents which have occurred, 
review of previous safety inspection reports, specific regulations which 
may be required, and standards which may be applicable. 
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WHAT "MAKES" A 

SAFETY INSPECTOR? 

1. Expertise? 

2. Ability? 

3. Experience? 

4. Capacity for ideas? 

5. Self-analysis? 

CHART 16—SERIES B 

1 

WHAT 
KNOWLEDGE IS 
NECESSARY TO 
QUALIFY AS 
A "SAFÎ '-TY 
INSPECTOR"? 

EXPERTISE 

"Knowledge" should encompass at least a reasonable acquaintanceship 
with the various aspects of the operations which an individual is to 
inspect and an understanding of the hazards or other problems affecting 
safety which they represent. 

An old adage refers to "not seeing the forest for the trees. ' Tn some 
cases, this has been applied to safety inspection in the sense that sonî -̂
times being too completely familiar with an operation or area can 
cloud a person's ability to discern even obvious hazards. 
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ABILITY 

EXPERIENCE 

CAPACITY 
FOR IDEAS 

There are certain techniques in making a safety inspection which are 
learned by doing. The more times a person makes inspections, the 
more expert he becomes in concentrating on looking for and recogniz­
ing unsafe conditions. The more knowledge the inspector has of the 
specific types of hazards that may exist in the operation he is inspecting, 
the closer he comes to being an expert in this activity. 

Some people have a greater ability to see, perceive, and recognize po­
tential accident causes—because of their basic safety interest, percep-
tiveness, and curiosity. Such natural ability can be improved through 
experience. 

Some persons assigned the responsibility for making safety inspec­
tions have never done so before and therefore have no experience. 
Lack of experience may be somewhat compensated for by studying and 
learning the basic accident causes and by reviewing previous inspec­
tion reports. If committee members are rotated, it is important that 
their rotation be staggered so that some persons with experience are 
always retained. 

It has been said that "accident prevention is mostly common sense." 
The knowledge that the inspector should have—particularly the non­
professional—would therefore not necessarily include the ability to 
solve accident prevention problems, especially from a technical 
standpoint, but it is very advantageous if he "gets ideas" easily. 
What he needs most of all is the ability to recognize hazards or condi-
tiono and acts which represent pote itial hazards. 

SELF-ANALYSIS Good intentions and a desire to help, even when combined with com­
mon sense referred to previously, are not usually enough to qualify a 
person to inspect for safety. 

Therefore, to be truly eifective, the conscientious inspector should 
critically analyze his ov n qualifications to inspect for safety. 
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WHO INSPECTS 

SAFETY ENGINEER 

Daily 

Monthly 

Weekly 

Special 

CHART 17—SERIES B 

WHO INSPECTS-
SAFETY 
ENGINEER 

Where an organization has a safety engineer, safety director, or what­
ever his title might be, part of his responsibility is conducting safety 
inspections. He determines the frequency of his inspections depending 
upon the other factors involved. 

If there are great variations in conditions, such as a construction proj­
ect, he may devote a part of each day to safety inspection. Distance 
between jobs or plants or other considerations may require that his 
inspections be made weekly or monthly. New construction, installa­
tions, or changes in processes or materials being used may require that 
he make special, unscheduled inspections to make certain that safety 
requirements are met in making the changes and in preparation for 
putting the new equipment or process into operation. 

12 
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WHO INSPECTS 

STATE SAFETY 

REPRESENTATIVE 

Annually 

i 

CHART 18—SERIES B 

WHO INSPECTS^ 

ms STATE SAFETY 
REPRESENTATIVE 

Most States have a safety inspection staff in the Department of Labor, 
the Industrial Commission, or some other agency responsible for labor 
law administration. The extent of authority depends upon the spe­
cific State law and the type of promotion or enforcement prescribed. 
The small number of State safety representatives, compared with the 
number of establishments, generally allows only one inspection per 
year—often without any additional followup. 
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WHO INSPECTS 
Federal Government 

(WHPC-USDL) 
(LSB- USDL) 

/ 

By Contact 

By Loadlnci 

\ 
\ 

By Job 

CHART 19—SERIES B 

WHO INSPECTS^ 
FEDERAL 
GOVERNMENT 

. 3 ^ 

The Federal Government's responsibility for industrial safety inspec­
tions rests primarily on two Bureaus of the Department of Labor. The 
safety activity of the Wage and Hour and Public G)ntracts Divisions 
generally is confined to manufacturing firms with Government con­
tracts of S10,000 and over. Safety standards established by WHPC 
are used as a basis for such inspections. In some States, these inspec­
tions are conducted by the State safety representatives. 

The Longshoremen's and Harbor Workers' Compensation Act gives 
authority to the Bureau of Lai>or Standards to inspect longshoring, ship 
repairs, and shipbreaking activities. 
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WHO INSPECTS 

INSURANCE COMPANY 

SAFZTY ENGINEER 

V 

According to Fblicy 

CHART 20—SERIES B 

WHO INSPECTS^ 
INSURANCE 
COMPANY 
SAFETY 
ENGINEER 

Workmen's compensation insurance companies often assign safety 
engineers to inspect the premises to detect unsafe conditions and submit 
recommendations. While the»'e seems to be no standard, the amount 
of the premium usually is used to determine the extent of this service. 
Probably the greatest influence for making corrections is obtained by 
threatening to ^ icel the policy. 
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WHAT AIDS 

ARE NEEDED? 

1. Plans 

2. Guides 

3. Forms 

4. Incidental Equipment 

5. Technical Materials 

6. Incentives 

CHART 21—SERIES B 

WHAT GUIDES, 
CHARTS, AND 
OTHER AIDS 
SHOULD 
INSPECTOR 
HAVE? 

LAYOUT AND 
MACHINERY 

FORMS 

This is an important part of the pi eparation for a safety inspection. 
Good preparation is essential for good inspection. 

In many cases, a layout of the area to be inspected is helpful or even 
essential. A chart or listing of machinery, equipment, etc., helps con­
siderably. All items in this general category should be considered or 
as the need may indicate. 

There are several types of forms available which can be applied to 
most safety inspections. A form adapted to meet local conditions 
and patterned to fit the particular aspects involved in the inspection 
to be made is even better. 
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INSPECTION 
GUIDES 

INCIDENTAL 
EQUIPMENT 

ROUTING THE 
INSPECTION 

SOME DO'S 
AND DONT'S 

The foETn used may be OlJed otst during ijispection or com(;?eted jfter-
wards ivmti no'fes lyade. But, whsle';er the r.e<:h2iiques, th?: î se r/it 
forms is sin mle.p-2\ priri. of good safety irispectioo. (Disc«ssed ^̂ a£er 
on.) 

Such aids as cl^.ecLIista aiid similar inspeetioji guides should h ?ised 
to help guarantee a iliorcrdgh iMs^eotion, tiius minimizing the possifeility 
of something heJr^g overlooked or forgotten. 

The inspector should take alorig incident:*! necessities, such as a hard 
ha t goggles, Haslslight, tape measure, pencil, and -̂  ly other basic acces­
sories needed U, make an efficient in&pection. 

Altiioisgh there is no standard sequence for the m.ost prodixctive safety 
laspec'don, il is best to follov/ a process or operation from the heginning 
—from die raw material, step fey step through to the fixiished product. 

Thij? ivould be true m most production operations, chemical and manu­
facturing plants, etc But in custom operations or in an area making 
a product by different methods, the layout may lend itself fo unit-by-
unit or a nonrouted method, rather than the step-by-step method of 
safety inspection. 

Usually, inspection in sequence is easier, saves time, and is more efB-
cient; also, needs are recognized more readily. Then, too, there is less 
chance of missing something even though tiie safety inspector may feel 
that he is familiar with the operation. 

Make necessary notes, but don't be '^"obvious"; the fewer, the better. 
Avoid "shov/iness" in recording iiiformation. 

Don't distuH) workers- As you make your inspection, do so witbout 

disrupting operations. 

Avoid conversation with workers- except with supervisor's approval. 

Do not "lecture"; do not argue. 

Inspect all areas. Check th» .oughiy, open doors-, dos't be "^steered 
away" from any area whether isolated or not. (Exception: where se­
curity clearance is required but inspector has not been cleared.) 
Seek out the reasons why any adverse condition exists. 

Discuss the inspection with supervisors if they wish to, but don't get 
into an argument v/ith them. 
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WHAT SHOULD YOU 

LOOK FOR? 

1. General Conditions 

2. Specific Hazards 

3. Work Practices 

1 

™ 

CHART 22—SERIES B 

WHAT SHOULD 
THE SAFETY 
INSPECTOR 
LOOK FOR? 

GENE.SAL 
CONDITIONS 

SPECIFIC 
HAZAJIDS 

WOFX 
PRACTICES 

There are three basic categories in a safety inspection: general condi­
tions, specific operations, and work practices. 

' General conditions would include lighting, housekeeping, ventilation, 
I and similar matters. 

jj SpeeiSc hazards category would inc lude tools, machines , equ ipmen t , 
' ir-terials, etc. 

., The work prsctices category is an appraisal of methods and the manner 
], In whic^: ipethods are imjilv^menied. 
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Pass out "Student Work Sheet," entitled "Thirty-
five Items To Consider for a Safety Inspection," 
then discuss each of the items, pointing out that the 
list is illustrative and intended as a guide. En­
courage class discussion. 

p 

ih 

» I 

.Wr' i 

1. 

2. 

3. 

HOW TO GET 

RESULTS 

Reporting 

Recording 

Application 

CHART 23—SERIES B 

^ ^ A T 
REPORTING AND 
RECORDING 
PROCEDURES 
SHOULD BE 
USED? 

Reports and records should be as simple as possible. Cumbersome 
elaboration of apy good, basic system v/ill not necessarily make it work 
better nor will it produce a more effective result. 
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7'.L'i FORMS 

\m 
RECORDING AND 
HANDLING 
PROCEDURES 

APPLYING 
THESE 
PRINCIPLES 

W} 

Forms are a valuable adjunct to safety inspection if they are compre­
hensive and well prep>ired. The checklist and similar type forms have 
a tendency, of course, t^ limit the breadth of the inspection. On the 
other hand, completely .larrative-type reporting usually is verbose, 
cumbersome, incoherent, ard difficult to understand. 
Inspection and reporting foims are therefore usually more effective 
when they combine the better l^^atures of both the checklist and narra­
tive type which produce a quick itod easy method of reporting, but also 
allows narrative description when necessary. 

Recording and the procedural aspects of safety inspections, the recom­
mendations made as a consequence, and the further activity resulting 
also are areas where brevity and efficiency combined with proper and 
established procedures and thoroughness will produce meaningful re­
sults. 

In this discussion, the foregoing comments on reporting and procedures 
are, of necessity, quite general. No exact rules or ideas can apply in 
all instances. 
The main point here is that in CACII case, based upon the circumstances 
imolved, a standard procedure should be set up to cover the type of 
reporting to be used and th<'. method by which recommendations will 
be handled, recorded, filed, classified, and followed up, and all other 
material and functional details which are produced by safely inspec­
tions. 
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INSPECTION 
PROCEDURES 

PREPARATION 
HAS MANY 
SEGMENTS 

REVIEW THE 
CIRCUMSTANCES 
IN GEIJERAL 

A worthwhile, productive, and valuable inspection must be a complete 
and well-planned operation. The following discussion on this subject 
relates primarily to the situation as it affects the representatve of a 
State agency, casualty company, etc., but much of the material, particu­
larly that on the actual survey and the preparation for it, is important 
to the inplant survey operation as well. 

Advance planning is an absolute essential for a worthwhile safety sur 
vey. The following steps must be given careful consideration and be 
thoroughly planned, when applicable: 

Digest all pertinent information available on the industry and the type 
of operations involved, both generally and specifically, and in relation 
to each other Acquire, develop, and study injury-frequency and 
se'^rity rates ^^^ information on past accidents for both the industry 
conceiiied ^nd the plant to be surveyed. 
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s.AkL riE THE 
HAZARDS 

TC' .PPRAISi. 
^OURSELI 

DELIBERATE 
U;̂ CN LEG-.L 
ASPECTS 

THM TIMING 
fLEIiEI-rn 

INCIDENTAL 
PRCTEDURES 

Study pii?j!isi>-€d material on typical hazards of the industry and the 
plant o* operation to be surveyed. If available, procure ai'd study 
other siirvi:/s previously made by insurance. State, consuit^i 'ive, or 
other agencies G" individuals. 

Is this an unusual situation, so far as your capabilities and expt '•ience 
is concerned? Are you fully qualified to handle this matter ah le or 
should you arrange for assistance or collaboration? 

Give consideration to what laws, codes, regulations, standards, and 
other required or established data may be applied. National, Stite, 
or local k{7s or codes and standards, such as ASA, NFPA, etc., m.y 
have appreciable bearing upon the decisions you will have to make i i 
your survey. 

PERSONAL 
INFORMATION 

- i h 

X)EVE1^0r AP^hl'l VT 

For obviou" reasons, surveys should not be attempted when a plant is 
r.at operating in reasonably normal fashion, such as during slack oper­
atic zk, clia^ ̂ eovers, or wheii, for any reason, a distorted or misleading 
oiotnm might result. Exceptions to this would be a need for a survey 

naer- anusual circumstances. In some cases, planning the time of the 
s lŷ r̂ Y r,73oid include consideration of personal expediency for either 
.LZZ pe. se-B making the survey or for those in the plant. But, if a "sur-
7>̂  se'' Ijpe- of survey is in order, the best time should be determined 
':i fcOv?aje. Under some conditions, timing can be important, and in 
ail cases, it should be given due thought. 

?om personal information about persons with whom one must deal is 
helpx al, particularly if some "selling" of safety becomes necessary. 
In any t£se, pertinent information on backgrounds, attitudes, and past 
actions arid responses in such circumstances will be helpful. 

Should a l^ner be directed to the plant, asking for an appointment, 
or should a notice of intent to survey be sent? Who will the surveyor 
contact in the organization or plant to be surveyed? Is coordination 
with az?y other persons or circumstances necessary? Are there any 
other speue) or tinusua? aspects which should be planned for in ad-

vs.r'^ei 

f:- :e ez*ent possible <'iid based upon one's information of the plant, 
j^iaii ci rroie iof the hurvey should be developed, having definite 

objectives;, a do. iiination should be made of the areas, buildings, and 
' ..ei'atjons //liich are to be covered and the order in which they should 
Oc st» aied This would also apply to the order in which particular 
tuDctJons, swch as repair, housekeeping, or maintenance will be sur­
veyed, or whether they will be considered as parts ot the operations 
they affect. Also to be decided are sequences of given operations. 
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"SALES" IDEAS 
AND MATERIALS 
ARE NEEDED 

TECHNICAL OR 
OTHER SAFETY 
MATERIALS 

FORMS ARE 
USUALLY 
NEEDED 

CONTACT 

PREINSPECTION 
INTERVIEW 

THE INSPECTION 
"ROUTE" OR 
ORDER 0'¥ 
INSPECTION 

1 

The objective of advance planning is usually a logical step-by-step 
sequence from the first step to the last, whether it is an entire plant 
or one particular operation to be surveyed. Advanced consideration 
should be given to special machinery, functions, or other aspects in­
cluded. In general, the scope and specifics of the survey should be 
defined in advance as much as possible. 

Whether or not any safety improvements will actually be made on 
the basis of the inspection depends on how well the inspector is able 
to sell his ideas. He should therefore assemble materials that will sup­
port his recommendations. 

Inspectors should acquire booklets, posters, drawings, and plans of the 
areas, and other materials to present to phn t or operations manage­
ment for either use or distribution, or to use to complete explanation 
of recommendations. 

There are several types of forms which might be used in an inspection 
or as a result of it—those for compiling data or for reporting purposes; 
usually State, insurance, and other similar groups have these. When 
such forms are not available, the surveyor should anticipate his needs 
and procure them in advance. 

The State inspector's first contact may be preceded by a letter or notice. 
In any event, he should see top management first, present identification, 
clarify visit's purpose, maintain proper decorum, and make his origi­
nal contact only with "the boss"—president, manager, etc.—but not 
with the line supervisor or stafif. 

The purpose of the preinspection interview is to provide an opportunity 
for the State, Government, or insurance inspector to discuss with top 
management the objectives and procedures for the inspection and to 
make arrangements for persons to accompany the inspector, etc. 

This is an excellent opportunity to establish good relationships, pro­
mote a safety program, and to reach a mutual understanding of pur­
poses, procedures, and expected results. 

It i'- -mportant that the interview be with the top official of the plant or 
installation. 

It is not possible to outline any order ^i surve; steps which will fi* all 
situations, Wliether the safety program records, ..beii applicah?s (ana 
a Stud' of Aese as v/ell as the plant can be very importanf), or the 
G;>erat»ons t-iemseives should be surveyed first deper.ds ^i^cri « ri-irhzr 
0. factcrs li ihe oe/son making cIio inspect?cr. h n^l faiiiTfigr i"Htt ibz 

, '.epy-lmenis snd |>r-?ce5ses ir- a giveii p\d.r^% o - *5 lie .̂--icjies '.:: :Ic':srmiiic 
plant sv^^*.y nseos befn»-e irsoecling '^socrds. il n-?:y i;e uiore Q'Afzdi'dnt 

tO Slii'. l' l.T^ Oppraiions arsL 
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WHAT TO LOOK 
FOR 

RECEIVING, 
SHIPPING, 
STORAGE 

MATERIALS 
HANDLING 

BUILDING 
CONDITIONS, 
PLANT LAYOUT, 
HOUSEKEEPING 

ELECTRICAL 
EQUIPMENT 
LIGHTING 

VENTILATION 

COLOR 
CONDITIONING 

MACHINERY 

EMPLOYEES 

establishment and its procedures to be certain that the records are 
authentic, he can take this into consideration in making this conclusion. 
However, if there is a possibility that evidence of violations, needs, or 
other pertinent information might be concealed, it might be better to 
review the records first. Some agencies require their men to vary 
inspection procedures so that management will not know what the pro­
cedure will be. 

To accomplish the objectives of checking general conditions, specific 
hazards, and work practices, the scope of your inspection would include: 

Equipment, job planning, layout, methods. Piling and stacking—safe 
heights, floor loads, projecting materials, methods. 

Inplant transportation—^hand trucks, power trucks, push trucks, gan-
trys, overhead materials handling—^monorails, hoists, bridge cranes. 

Floors, walls, exits, stairs, walkways, ramps, ceilings, building and 
operations locations, flow of materials equipment location aisles, special 
fixtures, storage. Waste disposal, tool cleanliness, leakage and spillage, 
general and immediate work areas, methods. 

Electrical—switches, breakers, fuses, junctions, motors, grounding, 
explosion-proof equipment. 

Lighting—^modern, permanent, bright enough, well diffused, no glare, 
approved installation, independently controlled, not in the way, supple­
mentary lighting. 

Temperature and ventilation—^warm enough, cool enough, humidity, 
good artificial or natural ventilation. 

Dusts, fumes, gases—individual and general exhaust systems capacities, 
types, storage or disposition of contaminants. 

Color—painted walls, floors, ceilings, machines, objects, equipment, 
piping, color coding. 

Point of operation, flywheels, gears, shafts, pulleys, keyways, belting, 
couplings, sprockets, chains, frame, methods of attachment, general 
condition, operating controls, electrical grounding, lighting, incidental 
tools and equipment, brakes, exhausting, oiling and adjusting, speeds, 
operating authority. 

Experienced; trained; clean, oil and adjust machinery safely; wear safe 
clothes and shoes; use protective equipment; use guards; use feeding 
devices; check machine before starting; store tools and equipment 
safely; lift safety. Check age, class, type, sex of employees. 
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MOTION AND 
FATIGUE 

MANUAL 
LIFTING 

PERSONAL 
EQUIPMENT 

FALLS—CAUSES 

FLYING OBJECTS 

MAINTENANCE 

FIRE 
PREVENTION 

WELDING 

TOOLS 

FRESURE 
VESSELS 

FACILITIES 

LIFTING 
DEVICES 

DANGEROUS 
SUBSTANCES 

NOISE 

SAFETY 
PROGRAM 

Repetitive motion and fatigue—muscular strain, pads and cushions, 
chairs and stools. 

Proper grip, safe footing, back straight, knees bent, gets help, carries 
slowly, steady motion. Objects not too heavy, slippery, poorly shaped, 
bulky. 

Protective clothing and equipment—shoes, gloves, eye protection, res­
pirators, caps, coats, spats, aprons. Close fit or easy-to-remove clothes^ 
maintenance. Psychological aspects. 

Floors, steps, ramps, slopes, platforms, different levels. 

Consider size and range from dust to kickbacks. Materials, flying 
machine parts, wheels, etc. 

Regular, effective, trained and specialized personnel, good, materials 
and parts, safe methods. 

Fire prevention and control—extinguishers, exits, assigned personnel, 
safe conditions, proper storage, dangerous operations separated, Sre 
doors and walls, flammable materials, explosion-proof fixtures. 

Cylinders, hoses, valves, torches, regulators, isolation, protection, 
actinic rays. 

Handtools and power tools—purchase, inspection, storage, repair, 
maintenance, transport, safe use, proper type, proper size, special tools, 
grounding. 

Experienced operators, regular inspection, maintenance ar.d repair, 
safety device equipped, safely located or protected. 

Employee facilities—roomy, clean, well lighted, screened, ventilated, 
painted. 

Conveyors, elevators, and other lifting devices—enclosed shafts, ma­
chinery protected, no unauthorized use, regular inspection, good main­
tenance. 

Chemicals, explosives, and other dangerous substances—storage, han­
dling, transportation, protective clothing and equipment, supervision, 
training, amounts, warning signs. 

Isolation, ear protection, bafHes. 

Present safety activities—safety engineer, safety committees, meetings, 
training, accident reporting, investigations, accident records, job safety 
analyses, cost charging system, responsibilities, job hazard analyses. 
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SUMMARY 

PERSONAL 
CONDUCT 

POST-SURVEY 
INTERVIEW 

PREPARATION 
FOR THE 
INTERVIEW 

SOME HINTS TO 
CONVINCE 

THE ACTUAL 
DISCUSSION 

The foregoing list is not a complete one; it is intended only as a guide 
to which the student will add as circumstances dictate to make up a 
thorough survey. 

The inspector's conduct should be exemplary at all times, particularly 
if he has legal authority. He should never assume that management is 
unwilling to o«jey the law or is indifferent to ihe safety of its employees. 
Employers are rarely consciously inhuman. The overwhelming major­
ity of accidents are due to the lack of safety-mindedness either of 
management or workers and in no way justifies an attitude of condem­
nation on the part of the inspector. He is there to determine conditions 
and secure improvement where it is needed; it is his job to arouse man­
agement's interest in safety. He is there as a service to the workers, 
the employer, and the public. 

Only if an employer consistently refuses to cooperate should force be 
used; however, a competent and experienced inspector rarely needs to 
use force. 

This, too, is an important part of the work. Agreement must be reached 
on the results of, and the needs for, action disclosed by the inspection. 

Organize notes and decide upon necessary orders or recommendations, 
giving each of them a definite location in the plant for easy reference. 
Work the presentation carefully, taking into account the viewpoints 
of management and labor, the justification for any higher-than-normal 
expenditures, and sales points which may be used. Orders and recom­
mendations should be written in order of importance, and the inspec­
tor should be prepared to substantiate all recommendations or orders. 

This is the point at which the ability to give clear, concise, and reason­
able explanations and descriptions—and to convince (sell) manage­
ment of the importance and necessity for making the corrections or 
additions—will determine to an appreciable deg ee just how much good 
will come of this effort. A few rules of good salesmanship apply here: 
(1) be neat in dress and appearance; (2) have ability to sell one's 
self—have winning personality; (3) observe good human relations 
practices; (4) know your product; (5) observe the principles of the 
agency or organization you may represent; and (6) generate accept­
ance and enthusiasm. 

Open with a compliment; think of something appropriate that you can 
remark upon. Tailor your recommendations to fit the particular needs 
of this plant or installation to the greatest degree possible, making sure 
you present them in a reasonable and well-organized fashion. Try to 
"tie in" any recommendations, orders, or plans you suggest vvith any 
safety activities presently existing in the plant. Be constructive, re­
membering that your approach should be clear, certain, and definite. 
Don't over-elaborate—be as brief as is commensurate with comprehen-
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ISSUANCE OF 
ORDERS 

ORDERS BY 
INSPECTOR TO 
EMPLOYER 

3 ^ S E ) - ( 

INSPECTOR TO 
DISCUSS ORDERS 
WITH 
EMPLOYER 

m ! FOLLOWUP 

sive coverage of your subject. Press for definite conclusions and get 
agreement. Arrange schedule for any revisit or oJier foilowup. 

Since the issuance of orders, as in the case of State agency inspectors, 
often presents a different situation than what occurs as a result of a 
normal "survey," particularly a voluntary one, a few words on this 
category are in order. The procedure for giving safety orders to the 
employer for compliance with the law will vary with the policy of each 
individual State labor department. Some departments require that 
all such orders be given by the head of the department by letter, based 
on information provided by the written report of the inspector. In this 
case, the inspector usually explains the regulations to the employer, 
pointing out any variance between the practice in the plant and the 
requirements of the law and writes and returns to his superior officer 
a complete and accurate report of his findings. 

Where the policy of the department permits the inspector to give the 
orders to an employer, it is generally agreed that they should be given 
in writing to the plant executive, after verbal discussion and explana­
tion. Securing the employer's signature is required by some States on 
the theory that the department thereby establishes a record of the fact 
that the conditions cited were known to the employer on a specific date 
and that he understood that he was responsible for making certain 
changes to comply with the law. Written orders should be at least in 
duplicate—a copy for the employer, one for the department, and 
perhaps a third copy for the inspector. 

In either of the foregoing cases, the inspector should discuss with the 
employer practical means of making the changes legally required, since 
tlie ultimate value of the inspector's work lies in the extent to which 
he is able to promote the employer's desire and interest to comply with 
the orders. 

Rarely does a safety inspection produce a complete result in and of 
itself; more often, it establishes what should be done. In most cases, 
therefore, further action, assistance, subsequent surveys, rechecking, or 
attention of some sort is necessary. 

Foilowup is most practical on internal inspections where the persons 
making the original inspection are readily available to see if corrections 
have been made or if the changes or additions are satisfactory. This is 
a most important part of the inspection procedure which, in many 
cases, is not practical or possible where State, insurance company, or 
other inspection staffs are overworked or have too few inspectors. 

While foilowup may be made by telephone or letter, the most produc­
tive and satisfactory metliod is the personal visit, at which time the 
inspector may give his approval and have the opportunity for further 
discussion and safety promotion. 
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SAFETY INSPECTION 

1. 

2. 

3. 

4. 

5. 

6. 

IN 4 NUTSHELL 

What is to be inspected? 

-̂[ow often? 

Who will inspect? 

Who will supervise? 

Reports and records? 

Corrective action? 

fl 

CHART 25—SERIES B 

SUMMARY Many details are involved in a good safety inspection procedure, but the 
points requiring full consideration and development in an effective sys­
tem which will produce meaningful results are quite simple; namely— 

What is to be inspected? 

How often is each thing, process, or area to be inspected? 

Who is to do the inspecting, and what procedures are to be used? 

Who will supervise inspection activities and how? 

What reports and records will be needed, and how will they be handled? 

What provisions must be made for taking corrective action? 

Sincere and diligent safety inspection efforts made as a result and part 
of a good inspection system and which are based upon the foregoing 
principles can only produce a valuable and fulfilling result. 

Hand out occupational safety aids, "Inspecting for 
Safety," "Plant Inspection Check Sheet," and "A 
Ladder and Stairway Inspection Sheet." 
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OCCUPATIONAL SAFETY AID 

mSPECTIM' 
Safety inspections are a necessary segment of a complete safety 

program. They are essential tc maintaining acceptable standards of safety 
for physical facilities and working practices. Conditions r.re constantly 
changing. Materialc are moved, stockpiles are depleted, waste materials 
accumulate, and many other changes occur daily or even by the hour. If 
machinery is involved, changes occur as a result of use, wear, or abuse. 
In offices and similar places of employment, there are changes in layout, 
additions of equipment, and wear and tear of such items &3 floors, rugs, 
and equipment. 

Safety inspections are a means of surveying and appraising 
the problems of unsafe conditions and work practices which result from 
these changes. Safety inspections provide for: 

E-SS 

DETECTION 

-•seeking oat the unsafe work 
eethods and conditions. 

ANAf.YSIS 

--deteraining Rby the unsafe 
aetbods or conditions exist. 

CORRECTION 

-•eliainatioB of the unsafe 
sethods or conditions. 

UNITES STATES DEFABTIENT OP LABOB 
BUREAU OP LABOB STANDARDS 

Washington, D. C. 20210 
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TYPES OF I INSPECTIONS 

CONTINUOUS ACTIVITY - These are the "day-to-day" inspections made by safety directors, 
safety engineers, or their staffs. Inspection activities of safety committees are in­
cluded. 

PREVENTIVE MAINTENANCE - Scheduled or continuing inspections by designated plant per­
sonnel such as electricians, mechanics, maintenance men and similar personnel This 
includes inspections for safety as well as for mechanical functioning, damage, luori-
cation, and wear and tear. 

LICENSED - Inspections made by certified and/or licensed inspectors, usually not em­
ployees of the organization being inspected. Boiler, elevator, and electrical inspec­
tors conduct this type of inspection. 

SPECIAL INSPECTIONS - Inspections made for special purposes; usually upon request of 
management, governmental officials, employee groups, or unions. 

ONE-CALL - These are inspections made accoiding to a predetermined schedule by "out­
side" inspectors, usually annually or semi-annually. An example would be State agency 
inspections. 

STEPS IN A SAFETY INSPECTION 

I ' I 

PREPARATION 

EQUIPMENT 

PLAN ROUTE 

INSPECTION 

PATTERN 

PLAN - Prepare for your inspection beforehand by planning the procedures 
to be followed. 
REVIEW - Check available records on past history of area to be inspected. 
STUDY - Obtain and review information on hazards of operations to b 
inspected. 
OUTLINE - Prepare list of specific items to check. 
PROCURE - Acquire booklets, posters, or other materials to be dis­
tributed. 

NOTEBOOK, pencil, hard hat, flashlight, goggles, tape measure, 

HAVE DEFINITE OBJECTIVE - Determine areas, buildings, operations, or 
other objectives such as housekeeping, machine guarding. 
FOLLOW SEQUENCE - Observe operations by starting from first process, 
and following through in sequence. 

GENERAL CONDITIONS - Lighting, work areas, buildings, chemicals, and 

materials. 
SPECIFIC HAZARDS - Tools, machines, equipment. 
WORK PRACTICES - The human element; how work is done. 
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SOME INSPECTION TIPS 

\ . . 

MAKE NOTES But don't be 
obvious. 

Avoid "showiness" in record­
ing information. 

DON'T DISTURB As you make 
your tour, 

do so without disrupting 
operations. 

AVOID 
CONVEBSATION 

Don* t stop 
and speak to 
the workers, 

except wi^h the supervisor's 
permission. 

INSPECT Don't miss any-
ALL ABEAS thing; even 

those areas 
"where no one ever goes. " 
Don't be steered away from 
anything. 

BE CONSTBUCTIVE 

SEEK BBASONf? 

ADVISE SUPEBVISOaS 

Your approach should be clear and certain. Reaem-
ber, you are performing an affiraatlve function. 

Look for "why" adverse conditions exist; but think 
in terms of corrective action only. 

Give the benefit of your thinking to the super­
visors you contact. Answer their questions, discuss 

items with them if they wish. (But. don't get into argum&nts, or time-
consuming and disrupting discussion—a good inspector doesn't get involved 
in arguments.) 

PBEPABE BECOllENDAT10t>̂ S Be prepared to discuss recomsendations with super­
visor and top management. Have good reference notes. 

Make sure your ideas are reasonable and well organized, 
proach to convince of the needs you have observed. 

Use "selling" ap< 
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EXAMPLES OF WHAT TO CHECK IN A SAFETY INSPECTION - This Jist 
does not cover all conditions. It is intended as a guide. 

BEGEIVING. SHIPPING, ST0BA6E - Equipment, job planning, layout, heights, floor 
loads, projection of materials, material-handling methods 

BUILDING CONDITIONS - Floors, walls, ceilings, exits, stairs, walkways, ramps, 
platforms, driveways, aisles 

HOUSEKEEPING -* Waste disposal, tools, objects, materials, leakage and spillage, 
methods, schedules, work areas, remote areas, windows, ledges 

ELECTBIGITY - Equipment, switches, breakers, fuses, switchboards, junctions, 
special fixtures, circuits, insulation, extensions, tools, motors, grounding, 
code compliance 

LIGHTING - Type, intensity, controls, condition, diffusion, location, glare 
and shadow control, standards applied 

HEATING AND VENTILATION - ""Ype, effectiveness, temperature, humidity, controls, 
natural and artificial yentilation and exhausting 

MACHINES - points of operation, flywheels, gears, shafts, pulleys, key ways, 
belts, couplings, sprockets, chains, frames, controls, lighting, tools and . 
equipment, brakes, exhausting, feeding, oiling, adjusting, maintenance, ground­
ing, how attached, work spree, location 

PERSONNEL - Training, experience, methods of checking machines before use, 
methods of cleaning, oiling, or adjusting machinery, type clothing, personal 
protective equipment, use of guards, tool storage, work practices 

BAND AND POffEB TOOLS - Purchasing standards, inspection, storage, repair, types, 
maintenance, grounding, use and handling 

CHEMICALS - storage, handling, transportation, amounts used, warning signs, 
supervision, training, protective clothing and equipment 

PIBB PBEVENTION - Extinguishers, alarms, sprinklers, smoking rule^, exits, 
personnel assigned, separation of flammable materials and dangerous operations, 
explosion-proof fixtures, waste disposal 

MAINTENANCE - Regularity, effectiveness, training of personnel, materials and 
equipment used, method of locking out machinery, general methods 

PEBSONAL PBOTECTIGN - Type, Size, maintenance, repair, storage, assignment of 
responsibility, purchasing methods, standards observed, rules of use, method 
of assignment 
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PLANT IMSPECTI(»J CHECK SHEET 

i it 

• a 

! n 

Metal Work'ng Machines Woodworking Machines 

1. 

2. 1 

3. 

4. 

5. 

1. 

Point 

of 

Operation 

Power 

Transmis slon 

Engine and turret lathes 

'̂ I11 Ing machines 

°laners 

Dri11 presses 

Srindlng wheels 

I. Swing cut-off saws 

2, Table saws 

3, Planers 

4. Jointers 

5. Band saws 

Items of Inspection to check on each machine: 

3. Is there a point-of-c 
for this machine? 

)peration guard provided 

). Does it keep operator's fingers and hands out 
of the hazard zone? 

:. Is there any evidence to show that protective 
devices ere being ramoved? 

d. Could you design or suggest a more practical, 
workable guard? 

3. Could changes be made on the machine which 
would remove the point-of-operation hazard 
and increase the work efficiency? 

f. Are there any exposed gears, sprockets, 
pulleys, or flywheels? 

g. Are there any belt or chain drives exposed? 

1. Are the starting and stopping devices within 
easy reach? 

i. If there is more than one operator, are separate 
controls provided? 

j. Are there any exposed set screws, key ways, 
collars, etc.? 

YES NO 
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2. Other specific conditions relating to machines 

Guards 

Genera 1 

a. Do the guards provided meet the minimum 
State or ASA standards? 

b. Would you suggest a change in the existing 
guard structure? 

c. Can oiling be done without removing the 
guards? 

d. Is there a system for shutting down machinery 
when guards are removed? 

e. Is there a chip hopper or exhaust system to 
take up scrap? 

f. Is the flooring about the machine clear, 
free of holes, dry, etc.? 

g. Is space provided for new or completed work? 

YES NO 

NOTES 
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2/. Items to check In connection with machine operations 

Persona 1 

Hazards 

Protective 

Equipment 

a, |3 there a possible strain due to faulty 
"hand 11ng" operatIons? 

b. Doea the operator have to reach over, through, 
or under dangerous equipment or objects? 

c. Is there any danger of the operator starting 
the machlno by accidentally push'mg, pulling, 
dropplnjj materials, or stepping on the 
operating mechanism? 

d. Does the work of this machine endanger 
the operator on front, back, or at either 
side of this area? 

e. Is seat provided *or operator and does It 
have proper adjustment? 

f. Where audible signals are used, can they 
be heard at this machine? 

g. Is there any dancer of this operator being 
pushed, shoved, or struck by passing trucks, 
material, or workers? 

h. Is this operator dressed for the job, l.e=, 
short sleeves, tight clothing, absence of 
ties or finger rings, ere? 

I. Is this operator provided with protective 
clothing where needed. I.e., goggles, 
gloves, safety shoes, etc.? 

YES NO 

..... 

NOTE: From the answers, formulate, in narrative SJtyle, your 
recommendations (continue i.otes on page 4 ) , 
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A LMmm mo STAII^AY INSPECTION SHEET 

Work sheet is to assist in Jccating and analyzing specific 
defects and ccnditicn cf ladders, stairways and scaffolds. 
Also serves as an aid in naking specific recoirn^ndations. 

Plant: Departuient: 

CaU^flS ARE LISTED FCR BRIEF NOTES (M aM)ITIONS FOUND DURING INSPECTIftN 

1. TYPES OF LAKERS 
BE IKS USED: 

Fixed 

Portable Straight 

Extension 

Sectional 

Trestle <»- "A" Frass 

Step 

Trolley 

Slide-rolling 

1 Other 

1 

YES NO 
REMARKS 

What they are used for 
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2. DEFECTS 
IN LADDER 

a. Non-uniform 
rung spaces? 

b. Too wide or 
too narrow? 

c. Inadequate 
clearances? 

d. Handholds 
lacking? 

e. Cages needed? 

f. Defective 
condition noted? 

g. 1nadequate 1oc k-
ing devices? 

h. Safety feet 
not used? 

Type 
Ladder 

Location or . REMARKS 
ladder number 1 condition and recommendation 

1 

3. MAINTENANCE 

ao Are ladders 
painted? 

b. 1nspected 
regularly? 

c. Marked for 
Identification? 

d. Stored 
proper 1y? 

YES NO 
REMARKS 

condition and recommendation 

NOTES: 

* 
« 

•^ 
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4- DEFECTS IN STAIRWAYS 
to and from area 
being Inspected 

a. Non-uniforiT 
riser heights? 

b„ Non-uniform 
tread widths? 

c. Worn or 
s!ippery steps? 

d. Nosing 
missing" 

e. Treads too 
narrow? 

f. Risers too 
high? 

g. Stairway too 
steep? 

h. Insufficient 
rai1ing? 

i. Rai1ing design 
correct? 

j. Stairway too 
long? 

k. Stairway too 
narrow? 

1. Other 

YES NO 
REMARKS 

condition and recommendation 

Note: Stairway lighting is treated later under the subject 
"Illumination." 
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Summarize your notes above for each subject or condition noted and write the 
recommendation in the space provided below as you would present it to 
management. 

t. LADDER DEFECTS NOTED: 

2. MAINTENANCE SUGGESTIONS: 

3. RECOMMENDATIONS FOR STAIRWAY: 

42 
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Protective Equipment. (Safety in Industry, Instructor 
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^SAFETY, ^'SAFETY EQUIPMENT, '''INDUSTRY, ̂ 'CURRICULUM GUIDES, 
^INDUSTRIAL EDUCATION, 

This instructor outline consists of illustrations of protective 
equipment and informative material on construction requirements, 
use of equipment, other factors to consider for eye, head, and 
foot protection, and protective ^.iothing materials. Instructions 
for planning the course and preparing the classroom 
teaching are provided. The outline was developed by 
Office of Occupational Safety and the International 
Bureau of Labor Standards, U.S. Department of Labor. 
is available as GPO L16.3--299 for 35 cents from Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 20U02. 
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This instructor outline is one of a series 
developed by staff of the Office of Occupational 
Safety and the International Division, Bureau 
of Labor Standards, U.S. Department of Labor. 

The outline is intended only as a guide to 
standard presentation of the subject in sequence 
and basic content. Additional information, 
material, and illustrations should be included for 
a complete presentation suitable to the conditions, 
locality, industry, or occupational group. 

Note: Americarr Standards Association name was changed 
to United States of America Standards Insti tute (USASI) 
August 1966. All American Standards now known as 
USA Standards (USAS). 

For sale by the Superintendent of Documents, U.S. Government Printing OflSce 
Washington, D.C., 20402 - Price 35 cents 
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SAFETY TRAINING TECHNIQUES 

I t is of utmost importance that the instructor become acquainted with some of 
the basic training techniques in order to better prepare himself to conduct the 
course successfully. 

Planning 

1. The instructor should have such visual aids as are pertinent to the subject 
matter of the course. These should be set up in proper sequence. An indication 
or note on the instructor's outline could be very helpful as a guide that a particular 
visual aid should be used. 

2. The course outline as v/ell as the handout material and the visual aids 
should be checked at regular intervals. This should be done by the instructor in 
order to revise, improve, and modernize the corrse presentation. The material 
should also be checked to make sure that it conforms with policies of labor and 
management in the country where it will be presented. 

3. The instructor's outline should be adapted by him to his particular method 
of presentation, keeping in mind that this is a discussion conference type of session. 

4. The instructor would do well to get an advance list of the students that 
will participate and their positions and backgrounds. A study of such in forma 
tion could be very helpful to the instructor when he faces his class. 

Preparation of Classroom 

Many conferences and courses have failed simply because no preparation was 
made for the classroom facilities. 

1. The classroom should be located in an area where there is the least amount 
of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important aspects to 
consider. 

3. The seating arrangement and seats should be comfortable as well as in­
formal. A round-table seating arrangement is the most effective for discussion-
conference sessions. 

4. The room should be equipped with a good blackboard, sufficient chalk, 
and a clean eraser. A stand should be available for mounting the charts and 
visual aids to be used during the conference. A 35-mm. slide projector should be 
available. 

i l l 



Teaching 

1. An official of the organization should open the first session with a statement 
regarding the general objectives of tlie course. He then should introduce the 
instructor to give him the proper posture in relation to the group he will teach. 

2. At the first session, the instructor should open with an explanation of the 
course objectives and its method of presentation. At this time, he should draw 
upon his experiences to relate an illustrative incident that will bring him in closer 
relationship with the group and, at the same time, enable him to introduce the 
theme of the first session. 

.3. The course should be presented by employing the discussion-conference 
method. 

4. The instructor should have the class follow a predetermined schedule and 
mal.itain ordei at all times. Only one participant should be permitted to give his 
viewpoint at a time. The instructor should keep the class discussion within the 
subject matter as contained in the instructor's outline. 

5. If possible, an official should be asked to speak at the termination of the 
course. 

m 
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Tips for Instructors 

Learning is actually the acquisition of new ideas» abilities, and skills acquired 
through the senses of hearing, seeing, and feeling by touch. 

1. New ideas arc conveyed through the presentation of knowledge, and thought 
is stimulated through the student's sense of hearing. 

Abilities and skills are presented through the media of telling, demonstrating 
and having students demonstrate under the supervision of the instructor. Students 
aquire abilities and skills via the senses of hearing, seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the student absorbs 
more when he participates in a discussion. The instructor therefore strives to get 
100-percent class participation. 

3. The instructor should become aware of outstanding characteristics of his 
students. This could be very helpful when leading discussions. For example: 

A. Some may be -nore mature. 
B. Some may have a knowledge of safety. 
C. Some may have actual experience to draw on in the discussion. 
D. Some may have a faster learning speed than others. 

I V 
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K. Some may be "stallers" who can slow down the discussion. 
i'\ Others may be aggressive and want to monopolize the discussion. 
(J. There may be a "know-it-alF* in the group who must he properh 

controlled. 
II. Some may be constant latecomers who ask (juestions about previou-; 

discussions and delay the class. 
1. The teaching process consists of: 

A. Telling—this means giving background information to introduce a 
subject. 

B. Showing—a demonstration of some equipment pertaining to the sidj-
ject to be discussed is very impressive. 

C. Illustrating—using charts, blackboard, slide, or films are very helfpul 
to highlight specific points in the discussion. 

D. Discussion conference—the participation of the students in formu­
lating their thinking about the subject under discussion is fundamental 
to getting the most out of the session. 

E. Conclusions—the instructor's summation of the session should knit 
together the points discussed during the session, and should include 
ot'ier important details that may have been overlooked by the group. 

F. Questions—during the session, the instructor should use questions to 
stimulate discussion, and also to help bring the discussion back to the 
subject matter if it has strayed. 

Guest Instructors 
It is necessa' y that the instructor be granted full responsibility for conduct of 

the class; at times, however, he may wish to call in an expert in a particular field 
as a guest instructor (or lecturer). In such event, it is essential th.at the instructor 
maintain control of the course. 

The instructor must tie in the work of the guest instructor with the balance of 
the course; he must outline the phase of the subject to be covered by the guest and 
satisfy himself that the guest limits himself to the field as outlined: he should sum­
marize the guest's contribution, pointing out its relative importance in the field 
of accident prevention. While the use of a few guest instructors (properly utilized) 
can add to the effectiveness of the course, a series of "lecturers'* whose topics are 
not correlated will inevitably result in confusion. 

It is recommended that "̂"guest experts" be used only for supplementary train­
ing, and not to replace even part of this course which should be taught by one 
instructor. 
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Personal Protective Equipment 

m 

CHART 17—G 

I 
I Chet^ to see dmt visual aids and other course mate-
I rials are in order and ready to ose. 

- i 

USE OF PERSONAL 
PROTECn\T 
EQUIP^^IENT 

|l Personal protective equipment diould always be considered as the "last 
11 thin line of defense," Both riie employer and the worker should x^alize 

that failure of the device or failure to use it exposes one immediately to 
the hazard in question. 
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FACTORS TO BE 
CONSIDERED 

NEED 

SELECTION 

MAKE SURE 
WORKERS U'̂ E 
EQUIPMENT 
PROPERLY 

AVAILABILITY 

PERSONAL 
PROTECTIVE 
EQUIPMENT 
CLASSIFICATION 

FACE AND EYE 
PROTECTION 

HEAD PROTECTION 

HAND, FOOT, AND 
LEG PROTECTION 

There are three factors to be considered in regard to personal protective 
equipment. First, it is necessary to establish that a need exists. 

Second is that of selection; to be considered is the degree of protection 
needed and provided and the facility of application. Will partial pro­
tection be sufficient, or is the exposure so extreme or long lasting as to re­
quire complete protection? 

Third is the problem of making sure that the workers wear personal 
protective equipment once it has been chosen. The following points should 
be considered as a means of solving this problem: 

1. The extent to which the men who must wear the equipment under­
stand its necessity. 

2. The ease and comfort with which it can be worn and with minimum 
interference to normal work procedures. 

3. The available economic, social, and disciplinary sanctions which 
can be used to influence the attitudes of the men. 

Much research, study, experimentation, and testing have been devoted to 
the development of effective personal protective equipment and devices. 
As a result, a great variety of excellent equipment to protect any part of 
the body is available commercially. 

1. Spectacles and goggles. 
2. Face shields. 
3. Hoods. 
4. Welding helmets. 

1. Protective hats. 
2. Head protection. 
3. Ear protection. 

1. Gloves and hand leathers. 
2. Safety shoes. 
3. Foot guards. 
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U.S.A. STATISTICS 
AVERAGE ANNUE NUiBER 

m OF EYE INJURIES 

PERSONS LOSiG ONE OR 
m BOTH EYES AT WORK 

AVERAGE ANNUAL COST 
. OF EYE INJURIES 

75,000 
S,000 

0,000,000 
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EYE 
PROTECTION 

GOGGLE IMPACT 
TESTING 

The protection of eyes from damage or destruction by physical or chemical 
agents or by radiation has long been an important part of industrial ac­
cident prevention. Many thousands of disabling eye injuries occur an­
nually, which indicate that eye protection is not used widely enough. 

The importance of protecting tlie eyes against flying objects resulted in 
the development of a method of hardening and mounting glass lenses 
which gives them substantial resistance to blows. 

The severity of the specified test for these goggles is indicated by the fact 
that lenses for impact goggles in their mountings must withstand the blow 
from a steel ball seven-eighths of an inch in diameter dropped from a 
height of 50 inches. 

Protective goggles manufactured in accordance with currently accepted 
standards will protect the eye against a blow so severe that without 
goggles, the same blow would not only destroy the eye but would fracture 
the bone as well. 
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U.S.A. EYE 
INJURY STATISTICS 

MONETARY 
LOSSES 

NO RECOGNIZED 
APPROVAL 
SERVICE 

/'.lERICAN 
STANDARD 
SAFETY CODE 
Z2.1-1959 

Every year about 5,000 persons lose one or both eyes in industrial ac­
cidents, and another 70,000 to 75,000 lose time from work because of 
injuries to their eyes while at work. 

The amount of money spent to acquire and fit eye protective devices is 
small when measured against the savings afforded by the protection given. 
For example, the purchase and fitting of a pair of impact resistant 
spectacles would cost from $2 to $10. Compensation costs for a lost eye 
may range from $1,600 to $10,000. 

While it is difficult to obtain reliable information concerning the actual 
cost due to industrial injuries to the eyes, it is safe to estimate it at a 
minimum of $80 million annually in the United States. 

No nationally recognized testing or approval service, such as rendered by 
the Bureau of Mines for respiratory protective equipment, is available 
for eye and face protective equipment. Some, but not all. States require 
approval of such equipment through a State approval agency. The pur­
chaser of equipment should, in all cases, be sure that the eye protectors 
meet the requirements of the American Standards Association Code. 

The code classifies occupational eye hazards into eight categories and 
establishes minimum performance standards for the devices needed to 
protect against the hazards in each category. 
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2. DUSTS 
*r) 

3. CHE ÎIC^L FUF.1ES & LIPSDS 

4. HOT s?]Mmm mhis 

5. INJURIOUS LIGHT RAYS 

CHART 19—G 
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PRINCIPAL EYE 
HAZARDS 

FACTORS TO 
CONSIDER 

IMPACT OF FLYING 
PARTICLES 

PROTECTION 
NEEDED 

The protection of eyes from damage or destruction by physical or chemical 
agents or by radiant energies e' 3uld be an integral part of an industrial 
safety program. Eye protective devices must be considered as optical 
instruments; therefore, they should be carefully selected, fitted, and used. 
The devices should be selected for maximum effectiveness against the 
particular hazards anticipated. 

Flying particles become a hazard on such jobs as chipping or finishing 
of iron and steel forgings and on jobs requiring the use of such tools as 
chisels, jackhammers, rock drills, sledges, hammers, and other impact 
tools, or on handling materials which may fly, as in cutting steel strapping. 

Eye protection for this type of hazard should have impact-resistant lenses 
and side shields—lenses, lens containers, frames, and side shields should 
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DUSTS, WIND, AND 
METAL SPARKS 

PROTECTION 
NEEDED 

CHEMICAL FUMES 
AND LIQUIDS 

PROTECTION 
NEEDED 

HOT SPLASHING 
METALS 

PROTECTION 
NEEDED 

INJURIOUS 
LIGHT RAYS 

PROTECTION 
NEEDED 

be of maximum comfort to the wearer. The frames should be light weight 
and not subject to rust oc corrosion under sterilization. On those jobs 
where the particles may be fairly large, heavy-duty cup goggles with 
impact resistant lenses should be used. 

Dusts, wind, and metal sparks are hazards on such jobs as operating 
road building equipment, construction work, operadng tractors and power 
shovels, electric spot and butt welding where there is no exposure to 
ultraviolet rays, scaling and grinding of metals, stone dressing, wood 
working, etc. 

Eye protection for this type of hazard may be cover-all goggles of moderate 
strength that enclose the eye completely and have indirect port ventilation, 
face shields, or safety spectacles with impact-resistant lenses with or 
without side shields. Plastic lens eye protectors p.re particularly appro­
priate for butt and spot welding because of their resistance to damage by 
sparks. 

Chemical fumes and liquids are hazards on such jobs as handling volatile 
and corrosive chemicals, dipping in plating and pickling tanks, etc. 

Eye protection for this type of hazard should be gasproof goggles with 
impact resistant lenses or rubber mask goggles with indirect, screened 
ventilation ports and wide vision impact resistant lenses. In severe con­
ditions where chemicals are concentrated or where splash ha .rds are 
continuous, the goggles should be worn under face shields or acid hoods 
for greater protection. 

Hot splashing metals are a hazard on such jobs as casting, tinning, bab­
bitting, pouring of lead joints, galvanizing, etc. 

Eye protection for this type of hazard should be cup goggles with impact-
resistant lenses capable of withstanding moderate blows, and with lens 
containers made to hold cracked lens in position (all materials should be 
nonflammable); metal screen face shields, or heavy plastic face shields 
with impact-resistant spectacles beneath. 

Light rays can be injurious on such jobs as torch brazing, welding, and 
cutting; irradiation with actinic rays; arc welding; hydrogen welding; 
lamp testing (exposure to excessive brightness); tending an electric Bes­
semer and other types of furnaces; crucible steel-making, etc. 

Eye protection for this type of hazard should be carefully chosen to cope 
with the particular hazard or combination of hazards. 

For flame welding, brazing, or cutting, cup goggles with impact-resistant 
filter lenses and clear cover glass to save the welding lenses from pitting 
(with indirect screened ventilating ports to prevent fogging of lenses) 
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and to exclude injurious flashes, hot metal, and sparks are appropriate. 
For electric arc weldi: g and other jobs (e.g., arc furnaces) involving 
heavy exposure to ultraviolet rays, it is important that the filter lenses 
protect from ultraviolet rays, as well as glare. Wearing an appropriate 
face shield over these goggles will protect the face as well as the eyes. 
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CHART 20—G 
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KNOW EXPOSURE 

KNOW TYPES AND 
USES 

SPECIAL TESTS 

Before an !..opccL .̂ or safety director recommends an eye protection pro­
gram, he should make a detailed study of the exposures to conditions 
hazardous to the eyes. He should list the eye protection requirements for 
each job. 

The inspector should know the various types of protective equipment and 
their proper uses and limitations and should know how to obtain maximum 
protection and comfort through the use of each for the exact purpose 
intended. 

All eye protectors should pass all American Standards Association stand­
ard test requirements. 
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SPECTACLE TYPE GOGGLES 

V -A (V^-^ 
PLASTIC FRAME METAL FRAME 

JJ 

WITH SIDE SHIELDS 

K^ ^ 
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FLASH PROTECTION 

QK^-
GLARE PROTECTION 

PLASTIC EYE SHIELDS 

RIGID 

CHART 21—G 

SPECTACLES 

SPECTACLES-
METAL OR PLASTIC 
FRAMES 

PROTECTION 

Safety spectacles are patterned after conventional-type spectacles but are 
of a more substantial construction. 

Spectacles consist of two lenses and two lens frames (of suitable size and 
shape for the purpose intended), connected by a nose bridge and sup­
ported on the face by temples or other suitable means. The lenses may be 
either glass or plastic and the bridge may be rigid with nose pads or 
flexible. They are provided with or without side shields, depending upon 
their intended use. The side shields (when provided) and the frames 
should be made of metal or of slow burning plastic material. 

In addition to these specific requirements, the materials used should be 
capable of withstanding tests for disinfection, corrosion resistance, water 
absorption, lens container construction, and flammability, as well as other 
tests required by the American Standards Association standards. 

Spectacles should provide protection to the eye from flying objects a..J, 
where required, from glare and injurious r. Jiation. Spectacles without 
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CONSTRUCTION m 

PLASTIC 
EYESHIELD 

FLEXIBLE FITTING 

CONSTRUCTION 

FLASH GOGGLES 

SMELTER'S 
GOGGLES 

side shields provide frontal protection only. Where side as well as frontal 
eye protection is required, the spectacles should be provided with side 
shields. 

Plastic lenses used in plastic eyeshields should be not less than 0.050 
inch in thickness. Materials used should be capable of meeting the ap­
plicable requirements and withstanding the test as outlined in the stand-
dard. 

Plastic eyeshield should consist of a frame of metal, fiber, or plastic 
material, plastic lens or lenses, and temples or other suitable means of 
support to retain the frame before the eyes. The lens or lenses need not be 
an integral part of the frame. The eyeshields should have side shields, if 
required for their intended use. 

Flexible fitting eyeshields consist of a frame (composed of a flexible, 
chemical resistant, nontoxic, nonirritating, and slow-burning material, 
forming a lens holder), lenses, and a positive means of support on the 
face, such as an adjustable headband of suitable material to hold the 
frame comfortably and snugly in place in front of the eyes. The lens or 
lenses should be held firmly and tightly in place in the lens holder. 

The American Standards Association Z2 standard provides that plastic 
lenses used in flexible fitting goggles should be not less than 0.05 inch 
(1.25 mm.) in thickness. Materials used must be capable of withstanding 
the disinfection, corrosion resistance, water absorption, and flammability 
tests required by this standard. 

Flash goggles are spectacle-type goggles with leather side shields. The 
bridge is covered with leather for protection against radiant heat and fly­
ing hot particles. The lenses are impact resistant and are available in 
clear, medium, dark, and extra dark shades for protection against ex­
posure to ultraviolet and infrared rays and glare. They are suggested for 
wear under welding helmets and for furnace work, brazing, babbitting, 
and other work involving heat and glare. 

These are spectacle-type goggles with cobalt blue lenses for use by steel 
smelters and others whose work requires periodic inspection of metal heats. 
These goggles protect against glare and frontal impact from sparks and 
fine scale. The cobalt glass reduces the sodium yellow glare from fluxes 
and transmits red well, making temperature estimates from melt color 
relatively easy. 

10 
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CHART 22—G 

CUP-TYPE 
GOGGLES 

Cup-type goggles should be used when greater protection is required than 
can be provided by spectacles with side shields. Each eyecup is provided 
with a lens retainer bearing everly on the lens ^vith sufficient prt ĵ re to 
retain fragments in the event of breakage. They are designed to permit 
ready removal or replacement of lenses. Lens retainers for welder's and 
cutter's models are made to accommodate a filter lens, fiber gasket, 
and cover lens. Eyecups are made from plastic or other composition 
that can withstand the heat deformation test and the disinfection, water 
absorption, and flammability tests of the American Standards Association. 

Eyecups should be right and left in pairs and should permit an effective 
angle of vision of not less than 105 degrees. They should fit closely and 
comfortably to the face and cover the entire eye socket. 

All models should be vented to permit air circulation. 

Eyecups are supported before the eyes by an elastic headband or by a 
headgear. 

11 



V o ' 

STANDARD CUP-
TYPE GO€€LES 

Standard cap-tjpe goggles are designed to be worn by individuals who do 
no! wea» corrective spectacles. 

COYIR CUP-
TYPE GOGGLES 

Cover cup-type goggles are designed to fit over corrective spectacles. 

CHIPPER'̂ S 
MODELS 

Chipper's goggles provide protection from front or sides against flying 
objects. Ventilation is provided through perforations in the cups which 
are sliieMed against strong lighL 

DUST AND SPLA^^I 
MODEI^ 

Dtisl and splash goggles provide protection against flying objects from the 
frozil or sides. Ventilation openings are baffled to protect aga^: st the entry 
of Iicpiid splashes or fine dusts. 

WEU)ER'S A\"D 
CLTTER^S MODELS 

WeMers and cutter's goggles provide protection against glare and in-
juiicrjs radiation- The basic design may be modified to provide more 
pi©!ec&oa against special hazards, but the modified equipment should 
meet ^ e same requirements as the basic design. 

12 
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SPECIAL PURPOSE 60G6LES 

n^iEMlZ&l. S3-3SLES 

SAS-TISHT GOSSLES 

FOUKDSYyAN'S GOSSLES 

CHART 23—G 

CHOnCAL 
GOGGLES 

MINITLATIOX 

GAS-TIGHT 
GOGGLES 

Chemical goggles form a tight seal against the face and prevent the entry 
of liquid splashes and dusts. They are ventilated with baffles to be splash-
proof. ITiey are ordinarily furnished with impact resistant lenses which 
may ise clear, or in various shades if there is also exposure to glare, 
ultraviolet and infrared radiation. 

Wliere cfeemical goggles are ventilated, openings should be small enough 
to minimize the possibility of entry of dust or mists. If the goggles are 
intended to be used in connection with the handling of liquids, the ventila­
tion openings should be splash-proof. 

Gas-tight goggles have rubber frames ^vith lens retaining cups so con­
structed that a small quantity of water may be placed inside each cup and, 
by bending I nodding^ and gently shaking the head, the water will be 
thrown across the lens surface, thus eliminating any fog. They are avail­
able in the same type lenses as are all the others. 

13 
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FOUNBRYMAN'S 
GOGGLES 

Foundry man's goggles are masks of soft plastic with snug fitting edges 
bound in corduroy and soft sponge rubber. The ventilation openings of 
the eyecups are covered with fine, wire screen to prevent entry of dust 
and molten metal splashes. These goggles are used for protection against 
impact hazards normally encountered in foundries. They can be obtained 
in clear or in several shades of tinted, impact resistant lenses. 
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1. CUP TYPE 

FRA^IE 
LEFJS 

GASKET 
COVER G L f i S S -
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2. HELiET 
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WELDER'S 
GOGGLES 
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WELDER'S 
HELMETS 

Welder's and cutter's goggles should not only protect against flying sparks 
and scale, but should also reduce transmitted light to a safe level; they 
should also absorb dangerous ultraviolet and infrared rays. 

Welder's goggles are cup type with side shields; they are properly 
ventilated to reduce fogging and are designed to keep out stray light rays, 
sparks, and metal splashes. They are supported by an elastic headband 
or by a headgear for ease in flipping them up when the flame is not being 
used. They are usually supplied with welding lenses Nos. 4, 5, or 6. 
They also have clear cover lenses to protect the colored welding lenses 
from pitting by sparks. 

Cup goggles should be used for welding which involves only moderate 
exposure to radiant energy, such as in ordinary gas cutting or welding. 
Welding helmets should be worn for heavy gas cutting or arc welding. 

A welder's helmet is constructed in size and shape to protect the face, top 
of the head, and the neck to a vertical line back of the ears. This design 
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VIEWING WINDOW 
OR OPENING 

FILTER PLATES 

COVER PLATES 

•-#1 

CHIPPING SLAG 

HAND SHIELDS 

m- i 

provides protection for the eyes, face, 
radiant energy. 

ears, and neck against intense 

The helmet body has an opening or openings in the front for a filter plate 
and a cover plate. It is supported by a headgear to prevent contact with 
any part of the head. The welder is able to lift up the front to examine 
a weld. 

The body of the helmet should be made from vulcanized fiber, reinforced 
plastic, or other suitable material which is heat and flame resistant, 
opaque to visible, ultraviolet and infr ?d radiations, and should be 
capable of withstanding disinfection. All metal parts should be suitably 
insulated on the inside surface. The weight of the helmet, exclusive of the 
filter and cover glasses, should be no more'than 24 ounces (680) grams. 

The window through which the welding or cutting operation is observed 
by the wearer should be at least 3 % inches wide and 1 % inches high. 
The lens frame must permit the removal and replacement of filter lens and 
cover plate without the use of tools or without damage to the plates or 
frame. The mounting should be so designed that the filler plate will be at 
least 2 inches (50.8 mm.) from the eyes of the wearci. 

Filter plates should be no less than 0.08 inch (2 mm.) and no more than 
0.15 inch (3.8 mm.) thick. They should be free of striae, waves, or other 
defects which would impair their optical quality. Filter plates should con­
form with the radiant-energy transmission requirements of the American 
Standards Association Z2. The surfaces should be flat and substantially 
parallel. 

Cover plates made of plain glass, glass coated on one or on both sides with 
plastic, or of a slow burning, solid plastic sheet should be used to protect 
the filter plates from damage. 

They should be the same size and shape as the filter plates, and should 
transmit not less than 75 percent of the incident luminous radiation; they 
should be substantially free from optical imperfections. 

If it is necessary to chip slag, a "standby" pair of goggles should be worn 
under the helmet. 

Hand shields are used in some welding operations or for observing the 
:elding process. The handle, used instead of a headgear, is made of 

material which is a nonconductor of electricity and is noncombustible or 
slow burning. 

Hand shields are constructed of materials similar to the ones used for 
helmets, also the lens mounting arrangements and filter and cover plates. 
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NONRIGID 
HELMETS 

FACE SHIELDS 

W) 

CONSTRUCTION 
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Helmets to be used in confined spaces may be made of nonrigid materials 
or they may be collapsible for convenien •'̂  in carrying. 

The shape of a nonrigid helmet may be the same as the rigid helmet, 
except that a more complete covering of the top of the head is necessary 
to maintain the face, side, and windows in proper position. 

Face shields provide protection to the face (i.e., the front part of the head, 
including forehead, eyes, checks, nose, mouth, and chin) from flying 
particles and sprays of hazardous liquids; they also provide antiglare 
protection. 

Plastics used in the manufacture of face shields should combine me­
chanical strength and lightness of weight to a high degree, should be non-
irritating to the skin, as well as capable of withstanding frequent dis­
infection. 

The materials used should be slow burning. Clear or colored plastic 
materials used should be of an optical grade to provide performance 
equivalent to the optical, physical, and radiant energy requirements spec­
ified for other eye protectors. 

When face shields are to be used in atmospheres or working areas that 
require special conditions of nonconductivity or nonsparking, then all 
materials used should meet these requirements. The face shields should 
be permanently and plainly labeled, either as nonconductive face shield 
or nonsparking face shield. 

17 



::^ 

s@iE m^m. mMKm 

GOSQLE! 

i . ARE TOO TIGHT 

2. IRRITATE $ m 

3. CAUSE HEADACHES 

4. CAUSE EYES TO HURT 
5. ARE TOO DIRTY AND PITTED 

6. FOG UP 
7. CAUSE SWEAT WHICH 

BOTHERS WORKER 

I. LOOK STRANGE 

CHART 25—G 

MOST FREQUENT 
COMPLAINTS 

GOGGLES DON'T 
FIT CORRECTLY 

GOGGLES 
IRRITATE THE 
SKIN 

GOGGLES CAUSE 
HEADACHES 

EYES HURT AFTER 
WEARING GOGGLES 

1. A properly trained person who has the responsibility for fitting 
goggles to the wearer should be stationed at the point of goggle 
distribution. 

2. Each foreman should understand how to fit goggles and check on 
(and assist) all workmen in the proper fit and use of them. 

1. Goggles may not be suitable for the work being done. 
2. Check on the cleaning schedule and sterilizing materials. 

1. Goggles may be improperly fitted. 
2. The worker may need corrective lenses. 

L The worker may need corrective lenses. 
2. Worker may need goggles with correct filter lenses (if used near 

actinic rays). 

> 

i 
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GOGGLES ARE TOO 
DIRTY TO WEAR 
AND ARE PITTED 

GOGGLES FOG UP 

SWEAT BOTHERS 
THE WORKER 

GOGGLES LOOK 
STRANGE 

1. Worker may be wearing his goggles hanging around his neck 
where they collect dirt and dust. 

2. The worker may be handling goggles with dirty hands and does not 
understand the need for clean goggles. 

3. The worker may be doing very dirty work. (Cleaning stations 
should be available for occasional cleaning of goggles and for re­
placement of pitted or scratched lenses.) 

1. Worker may be ab^e to use goggles with better ventilation. 
2. Goggles should be inspected for possible change in design. 
3. If fogging cannot be corrected, antifog compounds should be used 

inside lenses. 

1. Goggles should be cleaned and dried frequently to avoid accumula­
tion of moisture. 

2. Use sweatband (absorbent) on forehead. 

1. Be sure goggles are the required type. 
2. Rules should be enforced regardless of complaints that goggles 

look strange. They could save your eyes. 
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k WEIE A SURVEY 
1. RECORDS 

B. SETUPAPLAI^ 
1. VISION ETC. 

2. DISTRIBUTION ETC. 

3. EXHIBITS 

C. SELL THE PLAN 

D. ENFORCEMENT 

CHART 26—G 

K> I 

\ 5. 

MAKE A SURVEY 

CHECK 
STATISTICS 

STUDY ALL JOBS 

STUDY DEMANDS 
ON EYESIGHT OF 
WORKERS 

Check records of past eye injuries and prepare a system for checking the 
results of a new program as it develops. 

Check over statistics and loc ^ hazard spots as shown by experience. 

Study ail jobs for kind of eye protection needed—flying objects, particles 
of dusts, fumes, splashing chemicals or molten metals, intense heat and 
light. 

1. Distance from eyes of worker to point of operation. 
2. Size of central working area. Depth perception factor. 
3. Type of visual attention required—fixed or ĉ  ô ^̂ g? casual or 

concentrated, detailed or gross. 
4. Motion of work—slow or rapid, rotating, vertical, horizontal or 

reciprocating, fixed or intermittent. 
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SET UP A PLAN 

SELL THE PLAN 

SELL THE WORKER 

GET COOPERATION 

STATISTICS 

WORKERS' 
APPROVAL 

PUBLICIZE 

EXPLAIN WHY 
PROTECTION 
IS NEEDED 

NEAR INJURIES 

5. Foot candles of illumination at work point, foot candles of illumina­
tion surrounding areas, and direction of light reflected or direct 
glare. 

6. Types of working surfaces—glossy or nonglossy, smooth or slightly 
or grossly uneven. Angle of working surface. Position of work in 
relation to normal level of eyes (if worker must look upward, down, 
or ahead). 

7. Colors to be perceived and discriminated. 

1. Make tentative recommendations on the types of eye protection 
needed. 

2. Vision testing is a necessary part of the program. (Prescription 
ground lenses where needed.) 

3. Plan a central distribution system with a designated person in 
charge of goggle distribution, fitting, repair, sterilization, and main­
tenance. 

4. Set up necessary rules which can be enforced. 

First, sell yourself, be sure of your facts and be sincere. 
Next, sell management. 

1. Use economic gains as a selling point (saving one eye will pay for 
the entire program). 

2. Convince supervisors—get their cooperation—^have them help in the 
survey of their own departments—^have them approve all rules—get 
them to wear goggles themselves and get others to wear goggles 
where needed. 

Get cooperation of workers (use safety committee, if possible) and en­
lighten them on the need for and purpose of the plan. 

Prepare plant statistics and distribute to the workers. 

Have workers approve eye protection rules. 

Use bulletin boards, plant publications, and films on eye safety for promot­
ing the program to all workers. 

Be sure everyone understands why the eye safety program is needed. 

Use bulletin boards to dri^matize "near injuries" in which eye protection 
prevented personal injuries to workers; exhibit broken goggles, metal-
splashed face shields, and other examples of no-injury accidents in which 
personal protective equipment shielded the worker's vision. 
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ENFORCEMENT 

APPROVAL OF 
RULES 

GOOD RULES 

MANAGEMENT 
APPROVAL 

POST RULES 

HOLD MEETING 
ON RULES 

FINAL APPROVAL 

DISTRIBUTE 
RULE BOOKS 

ENFORCE RULES 

Rules should be developed and approved by a safety committee composed 
of workers and management. 

No rule should be approved as mandatory unless it can be enforced with 
the penalty provided. If a rule cannot be enforced, it should be canceled. 

The rules, as approved by the committee, should be sent to management 
for tentative approval. 

After management approval, the rules should be posted on the bulletin 
boards and copies sent to all committee members. A notice signed by top 
management should be posted at the same time, approving the rules tenta­
tively. 

About 30 days after posting the rules, the safety rules committee should 
meet to discuss all objections and suggestions. When agreement is reached 
as to what the rules should be, copies of the new rules should be sent to 
all foremen. The committee should then meet with the foremen to obtain 
their suggestions; then the rules are ready for final approval by the 
safety rules committee. 

The rules should be sent to management for final approval. After ap­
proval, the rules should be printed with a foreword signed by top manage­
ment. 

The printed rule< .-hould be given to each foreman and each worker. 
Each person receiving a rule book should sign a dated receipt for it. 

The foreman should enforce the rules. If a rule cannot be enforced as 
written, it should be modified or repealed. Final rules should be rigidly 
enforced. 
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.PROTECTIOri OF HEARING 
EAH CUSHIOI 

CHART 27—G 

r;- PROTECTIVE HATS 

TYPES AND CLASSES 

CLASS A 

CLASS B 

CLASS C 

CLASS D 

Protective hats are classified into two types and four classes: 

Type No. 2 Cap, brimless, with 
peak 

General service: protection against impact and flying particles; limited 
dielectric strength (not exceeding 600 volts). 

Utility service: protection against impact and flying particles; high dielec­
tric strength. 

Special sendee: limited protection against impact; no dielectric strength 
(particular reference is made to metallic protective hats and caps). 

Fireman service: protection against impact; limited dielectric strength 
(not exceeding 600 volts)—^Type No. 1 only. 
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CC^STRICTIOX 
REQIIR£ME\TS 

SHELL 

SWEATBAM) AM) 
C R O l ^ ' S U L A P S 

Tke skell skoaid be of one piece, seamless construction and 
resist impact from falling materials. 

to 

Tlie sliell is supported away from the head by a cradle formed by the 
swe^.,' " sjb.^. crown straps. The crovm straps help absorb the force 
of impacL Thej are designed to maintain a clear nee of not less than 
1^4 indies between the sheU an.t die skull of the wear*jr. Crown strap 
assemblies for use in Class B protectors contain no electrical conducting 
mateiiaL 

IN«LTATIO-\ 
RESI5TAACE 

AMiaagli designed to protect against voltages of not over 6(M), Qass A 
pr«fectors are required to withstand 2,200 volts of alternating current 
for 1 mmntff with leakage current not in excess of 3 milliamperes. Class 
B picteetois are required to withstand 15,000 volts of alternating current 
for 1 minufiev with feakage current not in excess of 8 milliamperes. Qass 
B picSeetors when tested to b-^afcdown must withstand up to 20,(KK) volts. 

IMPACT j All three classes are tested by dropping an 8-j ,•' steel ball on the crown 
RESISTANCE 1 fmm a height of 5 feet. Mo^oited on a standard head form, the protector 

MMSi. IMA transoit an average force of more than 850 pounds. The crown 
Ij deaiance lor this test is 1 ^ indies for Classes A, B, and C 

PEXlillLATIOX 
RESISTANCE 

CAPS, TURBAN S, 
AND NETS 

Rno^ecters ^lall be neither dented nor pierced for more than ^ s inch when 
a l-|MKnid haid^ied steel plumb bob is dropped squarely onto the center 
of fe dowa from a h e i ^ of 10 feeL 

PrE>!eeting the hair against scalping accidents could be classified as head 
pieSeetioa. Wbmoi working around machinery always pose a problem 
because their h^^r may come in contact with moving shafts, belts, pulleys, 
drills, innmoing gears, etc. The problem of static electricity which may 
lift miecafined hair into the danger zone may also be present 

NO ACCEFKB 
STANDARDS 

No standards have been accepted for women's caps, but the caps should 
he made of a durable fabric to widistand regular laundering and dis-
infectiE^. They should be of simple design for easy pressing or ironing by 

. and &sy ii;ouId be available in various head sizes or be adjust-
to fit all wearers. 

WtS) 

SOME 
SPECDFICAHONS 

The visor on a womcin's cap should be long and rigid enough to provide 
waimng; fefore the head itseK comes into contact with a moving objecL 
The cap ^'^old be cool and lightweight. If dust protection is not required, 
&e cap should be made of op^i weave material for better ventilation. 

EAR PROTECTION Tfe pioM^n of esce^ive noise in industry is receiving increased atten-
ti©a- Whai noise caniK t̂ be reduced to an acceptable value, ear protectors 
^Mild be wora. 
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TWO TYPES OF 
EAR PROTECTORS 

PLUG OR INSERT 
TYPE 

SITES 

MATERIAIS 

HARD 

SOFT PLASTIC 

WAX 

COTTON 

^RTFTYPE 

A3I0LTNT OF 
PROTECTION 

Ear protectors in general use fall *nlo tMo groups: the plug or insert t\'pe 
and the cup or muff type. 

The plug type is inserted into the ear canal and varies considerably both 
in design and material. Materials used are rubber, soft or hard plastic, 
was. and cotton- Rubber and plastic types are popular because they are 
easy to keep clean, inexpensive, and give good performance. It is im­
portant rfiat earplugs contain no parts which could be driven into the 
ear canal by a blow to the side of the head, causing damage to the drum 
or middle ear. 

Since ear canals vary in size, these inserts come in several sizes. Some 
individuals miglit even require a different 'ie for each ear. It is important 
diat the ear plugs fit properly and remain correctly seated. 

Inserts made of hard materials must be custom molded to the shape of the 
ear canal so tiiey wiE f *. -ecisely. Tbey must have a substantial flange to 
fix the depth to whidi ^ .y can be inserted. 

Soft plastic plu^ give more comfort than do hard types. To be effective, 
all earplugs mu^ be pressed into the ear canal hard enough to form an 
airti^t seaL ^shich means that they are bound to produce some sensation 
of pressure in die ear. 

Wax protectors vary in form from plugs of pure wax to impregnated 
cotton paper. If carefully molded to the ear canal, they can provide good 
protection. 

Dry cotton inserted in the ear is a poor choice as a noise suppressor. 

Cup or muff type protectors cover the external ear to provide an acoustic 
barrier. 

Commercially available earplugs, if pro|^rly fitted and used, wiU gen­
erally reduce noise reaching the ear by 20 to 35 decibels in the important 
sound finequencies. Muffs worn over earplugs give additional protection. 
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L STEEL TO GAP 

. FOOT umm 
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CHART 2a-G 

FOOT PROTECTION 

SAFETY SHOES 

STYLES AND 
MATERIALS FOR 
SAFETY-TOE SHOES 

Personal protective fooUvear is the accepted method of protection against 
injuries from heavy fallijig objects, against crushing from rolling objects, 
or against lacerations from edged tools. Protective foot^vear is also used 
against the hazards of molten metal and electricity. 

For gerieral wear, safely shoes should be well constructed with an impact-
resisting metal toecap. These shoes must be comfortable, well fitted, and 
no heavier than regular style shoes. The protective toecap should support 
a static load of 2,500 pounds oi 50 pounds dropped 18 inches. 

Safety-toe shoes are made in a ?arge variety of styles and materials. 
Safety toes are incorporated into leather boots, rubber boots, oxfcrds, and 
many other types. Soles may be of leather, rubber, cord, or wood to pro-
tect\against slipperiness, oil, heat, or other physical hazards. Safety-toe 
shoes are also made with insulatior. against heat or cold or with special 
features to protect against specific hazards, bueh as metal insoles to protect 
against puncture wounds. Plastic instep guards may be incorporated into 
safety-toe shoes where protection to the instep is desirable. 
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CONGRESS-TYPE 
SHOES 

FOOT GUARDS 

METAL FOOT 
GUARDS 

FOOT AND SHIN 
GUARDS 

WOODEN SOLED 
SANDALS 

BOOTS 

Congress-type safety shoes are usually required for places where molten 
metal may get into shoes. Laced shoes could be dangerous, so the 
congress type is recommended, because they can be removed quickly. 
These shoes generally have wooden soles or are attached to wooden soled 
sandals. 

In addition to the basic type «r .-.afety shoes, a number of other types of 
foot guards are used. These foot guards should be capable of withstand­
ing up to 200 po' ids dropped 1 foot. 

Metai foot guards are coverings of aluminum alloy or galvanized steel 
which are temporarily attached to the shoes. They protect not only the toes 
but also the instep. 

Where there is also a hazard to the shin, a combination foot and shin 
guard is available. The shin guard, made of the same material as the foot 
guard, is hinged to it and held in place by straps around the leg. 

Strap on sandals, consisting of wooden soles and held in place by straps 
over the shoes, are used as protection against hot walking surfaces, as in 
paving with hot asphalt. 

Boots are generally made of rubber with safety toecaps. They are also 
available in neoprene. plastic, and leather. Wooden soles are available as 
well as nonslipping styles. The protective toecap should support a static 
load of 2,500 pounds or 50 pounds dropped 18 inches. 
Overshoes and pacs are also available for special requirements. 
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BODY AND LEG 
PROTECTION 

APRONS 

CAPE SLEEVES 

JACKETS 

BODY mxi UM PeOTECTfOfI 

n. 

m VCSI 

CAPF I 
APRON 

LEGCINGS 
CHAPS 

0© 
SHIN GUARDS 

ARM and HAND PROTECTION 

SLEEVE 

FIHQER COT 

HAND LEATHERS 

V 
GLOVES 

w 
aiTTS 

CHART 29—0 

Body and leg protective devices are used for a variety of purposes; how­
ever, in wearing these protective devices, care should be taken that these 
protective devices themselves do not create additional hazards. 

Aprons may be of either the bib type, covering the chest, waist, and knees 
or ankles, or of tiie waist type which lacks the chest covering bib. 
Aprons are available to protect against heat, hot metal splashes, impact 
and cut hazards, splashing liquids, or radiation hazards. 

Cape sleeves cover back, shoulders, and arms, and extend over the upper 
chest; they may have a detachable bib to protect the lower chest. 

Jackets are used to protect the upper part of the body. They cover the 
shoulders and extend to the bins. 
Jackets made for flame and heat hazards are suital)le for welding, partic­
ularly overhead welding, and for furnace or jfirefighting work. 
Other jackets intended for general laboratory or industrial use offer pro­
tection against chemical splashes, solvents, acids, alkalis, oils, and greases. 
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COATS 

COVERALLS AND 
OVERALLS 

NIGHT HAZARD 
CLOTHING 

FIREFIGHTING 
SUITS 

RADIATION 
EXPOSURE SUITS 

LIQUID HAZARD 
SUITS 

OTHER 
PROTECTORS 

ARM AND HAND 
PROTECTION 

GLOVES AND 
MITTENS 

HAND PADS 

FINGER COTS 

SLEEVES 

Coats and jackets are of similar material, coats being knee or ankle 
length which give leg as well as body protection. 

Coveralls and overalls cover the body, except head, hands, and feet. They 
also are made of materials designed to protect against heat and flame, or 
chemical burns. 

Luminescent clothing is designed to reflect light and is used by nighttime 
workers where there is a hazard from moving vehicles. 

Flame resistant suits are designed to completely protect firemen while ex­
tinguishing fires and during rescue work around fires. 

Coverall suits, made of plastic or paper, protect clothing against con­
tamination from particulate matter. 

Suits, consisting of lightweight jacket, overall pants, and hood, are used by 
maintenance men and repairmen when they are working around hazardous 
liquids. 

Other personal protective devices (leggings, shin^'uards, kneeguards, 
pants, waders, or spats) are available for use against specific hazards. 

There are a large number of hand and arm protective devices, many of 
them designed for specific purposes. 

Gloves and mittens are intended to provide protection to the fingers, hands, 
and sometimes to the wrists and forearms. 
They should not be worn where there is the hazard of being caught in 
moving machinery. Materials available are leather, cloth, rubber, plastics, 
impregnated cloth, asbestos cloth, and metal mesh. 

Hand pads are used to protect the palm of the hand against cuts and 
abrasions or against burns caused by direct contact with hot objects or 
against sparks, flame, or heat. 
Generally, hand pads are heavier and less flexible than gloves or mittens 
and are used for heavy duty protection against direct contact. 

Finger cots provide protection to finger tips only. They are designed to 
protect against moisture, acids, alkalis, oil, grease, and solvents, or against 
cuts. 
Cots are also used when only the fingers come in contact with hot mate­
rials. 

Where protection to the arms are necessary, sleeves are worn in conjunc­
tion with gloves. They are made in three lengths: cuff length for wrist and 
forearm, elbow length, and shoulder length. Rubber sleeves are worn by 
electricians and linemen for protection against live conductors. 
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LEATHER 

ASBESTOS 

WOOL 

PiOTECTS m m i 

LIGHT ^lETAL SFLASH 
LIGHT IMPACT 
A G T K R A Y S WELDiG 

FLAiE RADiNTHEAT 

f U m ACID SPLASH 

TREATED DUOK 

RUBBER, 
RUBBERIZED FABRICS 

ABRASION RUBBING SPLASHES 
FLYING MATERIAL 
DIRT OIL HEAT 

ACIDS EXCESS MOISTURE 
CORROSIVE DUSTS 
SKIN PENETRANTS 

CHART 30—G 

LEATHER 
MATERIALS 

PROTECTION 

CLOTHING 

SPECIFICATIONS 

ASBESTOS 
MATERIALS 

PROTECTION 

Good quality leather protective clothing will provide adequate protection 
against light metal splashes, light impacts, and harmful actinic rays. 

Leather is usually used to make coats, overalls, sleeves, aprons, leggings, 
capes, gloves, and hand leathers. 

Clothing should be made of a good quality leather and so fastened as to 
avoid any exposures during body movements. 
Clothing should cover completely, yet be designed for instant removal 
when necessary. All stitching should be protected from sparks and hot 
metal splashes. 

Asbestos clothing should protect against excess dry heat and flame. 
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CLOTHING 

SPECIFICATIONS 

DUCK 
MATERIALS 

PROTECTION 
t 

CLOTHING 

WOOLEN 
MATERIALS 

HEAT AND FLAME 
RESISTANT 

RUBBER AND 
RUBBERIZED 
FABRICS 
(ALSO NEOPRENE 
AND PLASTIC) 

Asbestos is usually used to make coats, overalls, sleeves, aprons, leggings, 
capes, gloves, and hand pads. 

All fastenings should be covered with flaps. When clothing is subjected 
to continual use, a leather backing is recommended for reinforcement. 

Duck material makes good light-duty protective clothing against small cuts 
and bruises on jobs where heavy, sharp, or rough materials must be 
handled. 

Duck is used primarily for gloves, aprons, and light clothing. In recent 
years, aluminized duck has been developed for protection against work 
exposure to radiant heat. 

Generally, woolen clothing is suitable for work in cold areas, around 
furnaces, and some chemical plants (especially acids). 

Hats, hoods, gloves, coveralls, coats, pants, jackets, and aprons are avail­
able for use as protection in chemical plants and wherever there is ex­
posure to acids. Clothing made of neoprene or plastics should be used 
for protection against solvents. 

Distribute occupational safety aids "Face and Eye 
Protection," "A Plant Checksheet for Face, Head and 
Eye Protection," "Safe Practices—Gas Welding and 
Cutting Equipment," "Safe Practices—Arc Welding." 
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OCCUPATIONAL SAFETY AID 

FACE AND EVE Pf5©TECTI©^3 
Ubre than 100,000 disabling eye injuries are reported each year. 

!Iliis high annual toll can be minimized and severity reduced by the use 
of proper engineering revision or point of operation guarding. 

Even though most of the injuries are preventable by the above pro­
cedures, the severity of nwst of them could have been controlled by the 
use of personal protective equlpa^nt. 

When a hazardous situation exists, examine the process of manufac­
ture or the handling method to determine what changes could be made to 
eliminate the hazard. Sometimes, a simple design change on a machine 
will eliminate a cause of accidents by controlling the hazard at the 
source. 

It is only after these measures have been considered and found to 
be iii5)ractical that the use of pergonal protective equipment should be 
considered. 

•Qiere are definite lixoitations in the use of every piece of pro­
tective equipment. Detailed studies should be made before making recom­
mendations. Hiese studies should include: 

KEEP RECORDS of injuries to the face or eyes to determine where 
and how such injuries are occurring. 

MAKE A SURVEY of the establishment to determine the types and lo­
cations of eye hazards. 

EDUCATE SUPERVISORS - Supervisors shoul̂ i be advised of the -iourcrs 
of eye injuries and the protective measures necessary, 

EDUCATE THE WORKERS - Show them the need for eye protection. Work 
up statistics and distribute them. Answer workers* questions. Get a 
film on eye safety and show it to all workers. Post bulletins on eye 
protection and g€̂ t the Safety Ccamittee to work actively on the promo­
tion set up. 

VISION TESTING - ISiis is a vital part of all eye protection pro­
grams. All eii5)loyees who are to wear goggles shoiild be tested to deter­
mine the need for corrective lenses. I^e tests on substantial groups 
indicate that 15 to 20 percent of adults should wear corrective lenses. I-
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FITTING - DISTRIBUTION - It is good practice to arrange with the 
oculist who does the eye testing to fit the goggles. Workers will not 
have full confidence if fitted by a stockroom attendant or foreman. 
Goggles that are confortable to wear and do not interfere with eye com­
fort or vision will be worn IF tl).e wearer knows the hazards. 

It is essential to provide for control and distribution to insure 
careful and thorough maintenance of all eye protection. This can be 
arranged by the examining oculist who will be able to give proper in­
structions to the persons selected to handle this work* 

REPAIR OR REPLACEMENT - Protective eyewear should be handled 
through a central storeroom, to insure that it is checked for bent 
frames, worn temple coverings, or missing parts. Also, eyewear should 
be cleaned and sterilized regularly. 

EXHIBITS - Many plants maintain a location where protective equip­
ment, that has prevented injury, is displayed. This is a good practice 
as it helps in selling the program. 

DISCIPLINE - Rales should be written out so there can be no mis­
understanding. Have rule book signed. To back the rules, require rigid 
enforcement. 

A program can be successful when properly administered according 
to the following recommendations; 

1. MAKE ONE PERSON RESPONSIBLE FOR THE EYE PROTECTION 
CI PROGRAM. 

2. PURCHASE PROPER TiPE OF EQUIPMENT. 

3. PROVIDE ADEQUATE FITTING, AND VISION TESTING. 

4. INSURE THAT GOGGLES ARE PROPERLY CARED FOR AND REPAIRED. 

5. SELL THE PROGRAM THROUGH EXHIBITS AND BULLETIN BOARDS. 

6. ENFORCE RULES BY RIGID DISCIPLINE. 

Ihe following chart is designed to assist in determining the type 
of equipment according to work being done, and is adapted from ASA 
Standard Z2.1-1959 "Head, E^e, and Respiratory Protection." 
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Face and Eye Protection* 

FOR PROTECTION FRGM- In jobs such as- Select this face or eye protection 

3;.arge flying objects rivets, 
nails, metal or rockchips, 
fragments from mushroomed 
tools. 

Chipping, finishing of iron and 
steel castings, and forgings, lathe 
work* 

Safety spectacles with impact resistant 
lenses, lens containers, frames, and 
side shields of maximum strength and 
comfort for wearer. Frames that are 
light in weight, and not subject to 
corrosion under sterilization. Heavy 
duty cup goggles with impact resistant 
lenses. 

CO 
in 

Dust and small flying par­
ticles. 

Scaling and grinding of metals stone 
dressing, woodwork, etc. 

Composition cup coverall goggles of 
moderate strength, that enclose eye 
completely and have indirect port 
ventilation. Cover type of plastic one 
piece lens; safety spectacles with im­
pact resistant lenses, and side 
shields. 

Dust, wind and metal sparks. 

Splashing metal. 

Operating road building equipment, 
construction work; operating trac-w 
tors and power shovels; electric 
spot and butt welding, where there 
is no exposure to radiant energy. 

Safety ffpectacles with iii5)act resistant 
lenses. Full face plastic shield of 
moderate strength cover type of plastic 
one piece lens. 

Casting, tinning, babbitting pouring 
lead joints. These operations are 
serious industrial eye hazards. 

Cup goggles with impact resistant 
lenses capable of withstanding moderate 
blow of molten metal and with lens con­
tainers made to hold cracked lens in 
position—all materials nonflazmnable. 
Cover type of plastic one piece lens 
wire screen face shield with wide flar© 
safety spectacles with side shields and 
impact resistant lenses. 

* Adapted from ASA Standard Z2.1-1959. 
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Face and I^e Protection^—Continued 

For protection from- In Jobs such as- Select this face or eye protection 

Gases, vapor and liquids 
entering the eyes. 

Handling of volatile and corrosive 
chemicals, dipping in galvanizing 
and pickling tanks, etc. 

Tight gas-proof goggles with impact 
resistant lenses. Wide flare plastic 
face shield. Cup goggles with impact 
resistant lenses. Rubber mask goggles 
with indirect screened ventilation 
ports, and wide-vision impact resistant 
lenses. 

Working near or adjacent to fur-
naces, welding operations, etc. 

ON 

Reflected light and glare 
welding flash« 

Injurious radiant energy 
when a moderate reduction 
of Intensity of the visible 
radiant energy is desired. 

Injurious"radiant energy 
when a lar̂ 'e reduction of 
the vioible"radlant energy 
Is desired. 

CQcyacetylene, oxyhydrogen, or re-
slstance welding and cutting, test­
ing of lamps involving exposure to 
excessive brightness, tending 
electric, Bessemer and other types 
of furnaces, crucible steelmaklng. 

Safety spectacles with filter shade 
lenses with or without side shields 
(with side shields and with use of hel­
met in gas shielded arc welding). Cup 
goggles with filter lenses, retaining 
and opaque side shields. 

Electric arc welding and cutting, 
irradiation with ultraviolet light, 
hydrogen welding. 

Cup goggles with impact resistant filter 
lenses and clear cover glass to save the 
welding lenses from pitting—with in­
direct, screened, ventilating ports to 
prevent fogging of lenses and to exclude 
injurious flashes, hot metal and sparks. 
Scarfing shield with impact resistant 
filter lenses and clear cover glass. One 
piece shell welding helmet with flip 
front. Welding section that can be 
raised for quick inspection of weld, and 
with a stationary section fitted with 
clear impact resistant glass for obser­
vation of weld. Fabricated shell welding 
helmet Tvith stationary filter glass sec­
tion. 

^ Adapted from ASA Standard Z2.1-1959. 
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l\ 5. E-J*.\S"B!E.\T OF LAB^S 

A PLANT CHECKSHEET FOR FACE. HEAD. AND EYE PROTECTION 

1. Are sc'ggi-Sv. fcjfiniefe- snd face liields avaffaMe for e?ch employee exposed to the danger of: 

•IB'' l^^a^sirgef Ei€-ISa3m^^orinjario-asdEasEcab? 

ifc< Flyfrg ^)st Q'g gartrdas of emery. meSaL rock wuol or other hard sul^tances? 

<c} F d S : ^ ex fcTO.^fn ferafe or odiar large o&jects? 

2 . Ais ^ ^ ^ 3 s £3fad S® fte Ei:JisEfEal prGskrsas? 

3- Are esiaic *̂2:se2= eejo^jwdl WME gfe^ ^el<fe- mgtal h o o ^ or o&ar adequate protection? . . . 

4- Is sg-T^ ez2S jesssn efiaiged w£3i Fe5=ponshiIr£y for doming aud replacing pitted or broken 
€r-aay ^ i ^ d ^ j ^ ^ ? 

5L '(ai; L? esa i •src^iks- HseJina: a hs^d. r. 'v hefaret. or gog^as pro«i<fed wi& sGch for his ex-
^'^%>t. csiR? fT l s G ^ of fe s a n s ^ jg^€s by more fean oas person involves the danger 
®f «y--rr-s-!raai<!Ha ®f ^eesse.)' 

list Is ifese jExc^isaa f^x ^pxEKned sJ^lEza^oa. of eye protection devices tomed in by 
is3£ € c : ^ c ^ ^ I p ^ i e fi^ ?»te feasd ft> ano&gr? 

6. t fegg p-iffiapp^ pis^fMiia of piG;^ar goggfg?. m s ^ . and helmets to protect work^i's from 

irgEnisKS fce^ g ^ ^ ^ rays im cKscepsfeKS invobf^ng: 

<a'< Asaei^ffets ra^Jras:? , 

<b't EfeebKr m^diE:^?' 

ic* Lr!sfe£2si fey til^swie&J l ^ i l ? 

PfiOIHllIOX AGAT^r THE HAZARIB OF dSDUE EYE FATIGUE 

7. Are piEscrijife^ teases jii®¥x-fed f®r all er^Ioyees wi& <fefective vision? (Yes or No) 

ASSIOiMnSfT OF W03K 

8L fe fe i f^na cf esxh es^^feyee fefea i c ^ asKoant in an asstgnrnfint of work? 

(a l fe i i &SS fexre^ |€s3» g s a % ^ and t2s£ of vMca? , 

ih% feS^&iafef^%magitof peEegg^m?ma.^gv forgsai , or o&er saqiervisors? 

9- Is fesRB a p a & ^ d s d k ®f ^ s rdatEoa of i r e^ i^ ' s vMon to &e charact3r and qaaHty of his 
\ ^ isfskli w S h : ^ fe» l i ^ fWW. ir-n fô wliTtfrRrt of pfc r̂rgg fo a fess faazardoos ocGopation if neces-
saiy? ((H sa, ^2!s fe^j-ofea) .-. 

SAFETY E m J S 

10. fe fiase a r-g.'ytoimry i t J s isssDsning: &e wearicEr of face ^iiel<fe. head protection, and 

SDgsles in faesori !^ ©eEsagiaSraxis and fe tins ni&" -sifoxced? 

BEOOM^ 

11- Aie ^xsss^^ iecex& fc^ «sf: 

fa** Xnssiea"- ESSHS^ a s ^ e s s e of efe injiiifes? 

t&i) Fiesjusaray a^d ^ « i ^ ^ r£& of arccji injniiss? 

<c"» CkKrqBS!ŝ «TS! s s ^ fia^ey e t j ^ ijis ts» sas^ injariss? 

37 
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OCCUPATIOi^AL SAFETY CHA^T Ho. 4 

I v C ^ P k C ^ n ^ 

SA^ Fi^CriClS - AKC VVELDIî Ô 

to)Tiy:3-G^£^'3S 

Ws5 ps^^s^s f«-<ri C3 frifl'^^PI gv^lgB^^ 

v a ^ e ^ i r ^ s ^ ^ . %% ê e c ^ ^se^ ^ ^ 

I f i j t '>T 1*11 f I \ ' i i Ti fii J 1 ^ 
B } 1^9 OB G9B fc"*V> Of S ) ^ B S 3 gsa ̂ i^ea cSl j^:^ sr ̂ asSsg a T R ^ Cleg cr ^ ^ 

& J M J ge^^ss w S <sso (3^^ to preves^ c ^ fie^&os 
eAer we&Satt csrs wertasg isooby. 

i ^ ^ ^ IIMI AfC—i!^i 

'Bsgg fes^ esesQ CWAJJ wr'i^Tr.j , 

^«sscg?:;^^3^,wgae¥egyw»t-ace^o^tefee& 
^ ^ es . W ^ u u u peesS^, ^snd so fso is b&> 

t tias CSC (sd c^er weel^w]. 

i^"~'ni"i nr n n w nmniiiTnff 

^asbJU^ton, B.C. 20210 

^ A 

<i:^ 
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OCCUPATIONAL SAFETY CHART No 5 

SAFE PRACTICES - GAS WELDING a CUTTING EQUIPMENT 

^mM^ Gas Cfliiisrs Safily-Av@y \^^^ 

See tha} gas cytlnden ere firmly fesfenet: «znd cut' of 
^ way of shop trvd» and o^er hazards. Ke^p 
qfiinders away from sfectrfcsi equlpntent and he^ 
locations, tndwdlng^ direct rcys of thss'jn. Ciese 
cylinder voK'„a wfwii stoppfng woib few 15 mtnutss 
or len^f. Dissonnect ioith « id pktce In feoi Ssex. 

'j^r^Li 

ilss TsrckiS Prf/fjarlf-liV©?^ fo^-ar^ 

S«a feat ymMin^j or cutfins forê tes <sre in gaod s«n-
djtiofi. light frareh ocicordtng to the mcnufesturof's 
Jr!S<«»stieTO. 5jse frfcticn lightar, svot mcctdr̂ s, so as 
>̂ QvocdJfiOKd burTTi. 

T(3&© Fr@pr Frtcentlsgs Agsfrist Fir@-Av©id Srj^^ 

See that all con&ustiblo motenols cy« we!! out of tfto 
way, or protected frmn ^iciics. If nec^soiy use c 
^xak shield. Keep a firs extinguisher handy. 

Wesr Pr€|iisr Prefedhfe Cis^ing-Avdsi Sofsry 

Wecv doHitng that will protect you against ^xii&s 
esnd molten mslal—collar and shirt poc&efs but­
toned, sleeves rolled down into g âuntlefs or gloves, 
a ta^, safety shoes, leggings or spofs, end a pro­
tective c îron. Wear pants wnthout euf^ end Kte 
correct type of goggles 

Sefcre udrig gos weldiitg of :u!Hng equi^ntent, 
nK^e s»re 'i^tit all cySin^ar, m3,vleiaT exd hose cmt-
r̂ ections swa tight. Tighten swsswictioRs msh wrsn^ 
before gcs pressure is a^il^d on î iisstd to em, sUe 
of regulate before 6pcmp.Q cyltmS^ VSIVK. Ozed: 
he;e and ccnnedions penodkssir^ for h^is i^ i^j^g 
so^y water. 

Oso Correct fe Frs$ssr@"A¥§y Igpry 

Use correct gas pressure*, fer (he |sl$ i& be done. 
Consult the monufatiurer's ^BS pressure chsrt. Use 
of imjirojser pressu^ wii! e^sse ftsulif tm&i opera­
tion end possibly ie i^ t© boddtres tasS fkai^&otks, 
whidt nKsy d s n e ^ insids ̂  hose. 

U. & DEPARTMEl^ OF LABOR 
BUREAU OP LAnOR STANDARDS 

WAEHrNGTON 2 8 . D. C 

5' 
-A 

I 

K GFO : 196i O - 243-019 
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u3 534 
eunes f o r Home Experience« 

Alaska State Oept, of Educ,, 
Pub Date - Sh 
MF AVAILABLE IN VT=ERIC SET 

• / / 
•̂  

Juneau. Div, of Vocat. Educ. 

57p. 

^PROGRAM PLANNING^> ^GUIDELINES' *HOM£ ECONOMICS EDUCATION, HOME 
VISITS, *HOME PROGRAMS, ̂ STUDENT EXPERIENCE,, HIGH SCHOOLS, 

This guide is for teacher use in planning a home experience program 
for high school students. It was developed by the state home 
economics supervisor and a professor of home economics from teacher 
reports and materials from other states. Home experiences are 
usually of three types-^individual, family, or community. Well 
directed home experiences offer opportunities for developing greater 
pupil responsibility, self-confidence, skill, and initiative. 
Content covers meaning and purpose of the home experience program, 
introducing the program, home visits, student conferences, ideas 
for home experience's, evaluation, checklist for rating a program,, 
5.p,6 references. Forms of letters to be sent to parents and students, 
evaluations,«p1ans, records, ar\6 reports are included. (FP) 
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M E M 0 R A N D ll M 

TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio ^̂ 3212 

FROM: (Person) Mrs. Elladean H. Bittner (Agency) Department of Education t 

Division of Home Ec. & Health 
(Address) Alaska Office Btiildlng. Pouch F. Juneau. Alaska 99803 

^ 

I^ATE: February 19. 1968 

BE: (Author, Title, Publisher, Date) Mrs. Phyllis A. Davis. Supervisor. Home 
Economics, Department of Education, Division of Vocational Education, 
Pouch F. Alaska Office Building. Juneau. Alaska 99801. Miss Ann Walsh. 
Assistant Professor, Department of Home Economics, University of Alaska, 

^ College, Alaska 99735. "Guidelines for Home Experiences". _, ., 

Supplementary Information on Instructional Material 

J^. Provide information bej,ow which is not included in the publication, Mark N/A in 
^^ each blank for which information is not available or not applicable. Mark P 
fe when information is included in the publication. See reverse side for further 
m: instructions» 

(1) Source of Available Copies: 
A g e n c y T>pT>arf^PT^f Q-F F<1ii^at-ioTi^ f) iv-fqion o f Home E c o n o m i c s ^ H e a l t h , 

Address Alff'iV^ Qf-Firp Biiildlng, Vm^\\ V, ^^m^^^h A.UgKa 99SQ3 
Limitation on Available Copies , . Price/Unit 

(quantity prices) 
States. 

(2) Means Used to Develop Material: Reports by teachers of home ec. Materials from other^ 
Development Group ^̂ -̂ c.̂  phylUff An J)^;^^^, S^e ?,l7oyf. {y ̂ jsf? Ann WaXsho g^$ ̂ l?ove. 
Level of Group sf^t-p. __»„„«.̂  
Method of Design, Testing, and Trial 

(3) Utilization of Material: 
Appropriate School Setting Area vocational high school. 
Type of Program High ScHb'ol'class, - — — 

* Uses of Material 

Occupational Focus Home Economics program in Alaska. 
Geographic Adaptability „ 

Users of Material Teacher, student. 

{k) Requirements for Using Material: 
Teacher Competency c e , r t i f i c a t e d Vocational Teanb^.r 
student Selection Criteria 

I 

Time Allotment 
Rt*^-

» Necessary y ) 
Supplemental Media — 

Describe All media available to enrich pro-am. 

Source (agency) '̂ Jhatever applies' to "unit from all' available media." 
$̂ ;. (address) 
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FOREWORD 

Every individual has a place of abode which is home to him. Regardless 
of the size or tjrpe of home, there are certain competencies which enable 
the individual to make family living in that home satisfying for himself 
and for others. Home economics education aims to provide the kind of 
learning situations which will develop within the student skills and 
relationships competencies basic to successful family life. The home 
experience aspect of vocational home economics education is an integral 
part of that program. 

, Home experiences are learning experiences related to home and fasiily 
i problems which are planned and carried out in the home of the student 
; under supervision of the teacher with the cooperation of the family, 
; These learning experiences have definite goals for personal development 
of the student and for contributing some phase of family living. 

A need for home experiences as a part of the home economics program is 
evident since iu makes relating classroom learning to home situations core 
effective. Directed home sxperiences aid in keeping home economics educa­
tion practical and usab'.t; Through close contact with homes and families, 
the teacher CSXL gaia the itisight and understanding_necessary for planning 
and carrying out worthwhile learning activities with students. Well-
directed home •experiences offer opportunities fo... developing greater pupil 
responsibility, self-^ccafidence, skill; axid initiative. Therefore, the 
home experience ^rogr-s^ make? a unic-.a contrib.-ri^u to the present faoily 
life situation of the studer*. a'.a pa-̂'-es thi ay for assuming home respon­
sibilities in the future. 

-.-Up 
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INTRODUCTION 

The home experience program is a vital part of vocational home economics. 
Those who teach home economics are aware of the value of this teaching 
technique and have expressed a desire for information that would aid them 
in using this education device more effectively. 

At the 1966 Curriculum Development Summer Workshop, it was concluded that 
a home experience guide was a necessary supplement for Guidelines to Home 
Ljonomics. It was felt that such a manual should be developed immediately, 
and many suggestions were given. Those suggestions plus many others ^ 
gleaned from annual reports submitted by the teachers of home econcaics in 
the state of Alaska have been incorporated in this bulletin. Additional 
ideas were gathered from materials received from other states and modified 
to make them applicable to the home economics program in Alaska, 

It is intended that this manual be a sharing of ideas. Therefore, the 
user is welcome to reproduce any portion giving credit to the source, 

Mrs. Phyllis A. Davis Miss Ann Walsh 
Sispervisor, Home Economics Assistant Professor ^ 
Dapsrtssnt of Education Department of Home Economics Ji 
Division of Vocational Education University of Alaska | 
Pouch F, Alaska Office Building College, Alaska 99735 ij' 
Juneau, Alaska 99801 p 
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THE MEANING OF HOHE EXPERIENCES 

m 

Home expsriaaces usually are of three types: the individual home 
experiences the family home experience, and the community home experience. 

'he individual home experience emphasizes improvement of 
•he student and may not greatly affect ocher feaily members, 

!̂ £' ch activities might develop from problems of personality 
d!7elopmeat, personal grooming, improving eating habits, 
110; ey manogimzntf career planning. 

A "family hoatiB ît '.rienee directly tiffects the 
family of thv jd@nt« These afford oppor­
tunities to ?id\ m^t to solve home problems 
through coopcVAuive effort of the whole family. 
The student takes the initiative and asataaes the 
major responsibility. Projects of this nature may 
revolve around problcsas involving considering the 
desires and rights of others, caring for others, 
common goals of the family. Activity examples are market!^ tot the 
family, cooperating to preserve food for the family, redecorat£^#ie 
kitchen, plannlt^ a family celebration, caring for small siblings. 

Community home experiences directly 
affect the welfare of the family and 
extends beyond the home. This type 
of experience may be a joint activity 
of several students. Some examples 
of community projects are assisting 
with a summer play group of small 
children, cooperating in a local 
safety program, exploring emplo3naent 
opportunities for women in the ..V/ 
communityo An experience of this 

type uay serve to cake students conscious of local concerns and aware 
that the home can ccmtrlbute to the solution of community problems. 

It would be ideal for pupils to ©speriepce all three types of home 
experiences during their earoliment in iiome economics courses. Oppor­
tunities for desirable expertaicee laay ba planned as (1) part of the over­
all home economics program, '1) p.f.rslisl ̂ «5-th. the .mit being studied, 
(3) to be carried out wh£r, practio^l or cotv^f^^nieut regardless of the -jnit 
being studied at the time or (4) & par': of the ?KA program. 
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THE PUBFOSIS OF 

HOME EXPERIEHCES 

1 ^ 

Home experiences are considered to be an integral part of a good home 
experience program. As such, the role they play io many-fold. Home 
experiences serve to; 

"^ Relate classroom learnings to the everyday life of the 
student. 

5̂  Extend the scope of class work by encouraging activities 
that relate to concepts developed through in-class 
experiences. 

^ Provide for Individual differences—differences in level of 
achievements, differences in rate of learning, differences 
in capacity for learningj differences In goals. 

5̂  Offer an opportunity for self-expression. 

* Promote mutual understanding, interest, and cooperation 
among students, parents, and the school and thereby increase 
communicationo 

fr- T^. Xriv<_rprst iioae aconcrilcs and f. i& .areei'ŝ  the!: mBy result 
fr'--m U'Txlizatior of its kaowledg^ -? ar̂ ^ skills. 

* Promote good, public re.̂ s.tiions. 

Home experiences cffv_ students vh s - :• enrolled in home economics classes 
opportuniti. •: '" ; 

"^ Develop problem-solving ak̂ -I-ls 

^ Work on projects which have definite meaning for the indivi­
dual. 

* Progress according to individual speed end ability. 

'̂  >*ec:̂ e more aware of personal strengths and weaknesses, 

r^gctice self-evaluation. 
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STEPS TO A SUCCESSFUL 

HOME EXPERIENCE 

i 

Help students understand the 
Importance of progressing ONE 
step at a time to insure a 
successful home experience. 
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IMlODnCISS THE HOME EXPERIENCE PKDGSAM 

ISoe t^g^c^gr- meets t£ie same problpms i n making t h e home experience program 
eggec t ive t n a t a r e s icauRtered i n making c l a s s i n s t r u c t i o n e f f e c t i v e . 
^ ^ s r s t : s t i m u l a t e and m^-f-nt-x-frr. keen, a c t i v e p u p i l i n t e r e s t and guide t he 
aelfgt^a£» srgaz^izatlasi, ccanpletion, and e v a l u a t i o n of t h e r e s u l t s . 
Iscoft J.riogr Qf. t h e s e problems by t h e teacher ssd success fu l s o l u t i o n of 
ffre» i s ^iS£S£tial. 

The mcs^ success fu l ncethads of in t roduc ing t h e home experience program 
a r e trrcse i ^ i c h geeiuEt in te rac t ion , between s tuden t s and t eache r . They 
?flsa gruvt-Me a. s p e c i f i c frameeark t o guide t h e s tuden t by g iv ing he r 
s c t l v l t j s u g g e s t l a s s and de f in ing time l i m i t s . 

Same mptfroffs which >ave proven e f f e c t i v e t o o l s fo r in t roduc ing t h e home 
ffxg<Br£iSice pragram a r e : 

* Wr i t e l e t t e r s t o t h e p a r s r t s e s p l a i a i n g t h e home experience 
pragram* 

* ~!i£re<foce t h e program through heme v i s i t s . 

* Orrncfrrrt a. '^Farent Sight** t a exp la in t h e home experience 
p rogras -



* Have students from other classes discuss various types of 
projects. 

* Conduct a class tour to see some completed experiences. 

* Arrange an exhibit of the reports and the products of com­
pleted experienceso 

* Give students a teacher-prepared list of experiences from 
\^ich to choose. 

* Display pictures of completed projects. 

* Maintain a display of experiences in the school exhibit case. 

* Have students present skits of home projects. 

* Read outstanding projects from the previous year. 

* Keep a department scrapbook or reference file of outstanding 
experiences to which students can refer. 

* Divide a class into groups to prepare lists of home 
experience suggestions. 

* Instruct students that they must do so many experience 
activities within a given period of time. 

* Instruct students that they must do so many experience 
activities within a given time and within a given subject 
area. 

* Assign an activity for each class member to carry out at home. 

* Cooperatively plan home experiences in class. 

* Have conferences with individual students. 

* Present tl *'ame experience program through Future Homemakers 
of America c.̂  part of the chapter program of work. 

* Incorporate the home experience program in the FHA degree 
program. 

Careful planning is an absolute essential. No method of presentation will' 
be successful if the teacher does not organize her part of the program 
first. The value of a home experience activity depends not only upon the 
opportunity for experience and practice, but also upon the guidance given 
the student in order that the practice is made meaningful. 



Another absolute essential is a positive attitude by the teacher. A 
negative, unsyiiq>athetic attitude on the part of the teacher will dcMXB the 
effectiveness of the program regardless of hov co^lete the planning. 
There needs to be evidence of sincere interest in the Joys, sorrows, and 
difficulties of the fandlies of the students. Every individual is 
entitled to just treatment with justice based on understanding. 
Enthusiasm is infectious. So is iaaginai;ion and creativity. 
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STDDEST CONFERENCES 

Conferences with 
students, individually 
and/or collectively, 
are a "asist" for a 
strong home experience 
program. 

¥ocational hcHne econo­
mics programs have a 
conference time set 
aside for working 
specifically with 
students. This time 
may not always be 
satisfactory, but the 

tes£hsr with foresl^t will arrange a scheduile i^th her students which will 
he cf advantage to hoth herself and thai» 

Ih^ ccEifersice perli^ is fTfiortgat. It will give the teacher an oppor~ 
timitj to discuss with the student heme experiences she may be interested 
is snd will help Isr sake a choice. Following tie first conference, the 
studsit shmild have several Ideas-ahciSit experiences she is Interested in. 
Sie sh5i2ld thsu dî 5S2Ss the possibilities with her mother and together 
ti^r sbc^sld iSa'kB a ̂ soice-

iSisn a seca^ conference is held, the stiMent should present a plan for 
the hcs^ experience Elected. The teacher sho^d take this opportimity 
tc Gl=n2.-=.s tha plds potatin^ out possible problems, suggesting sources of 
hals^ a t±^ plsn, SJKS type of record Cs) to kee^. 

5€r cf c€̂ 2fereaces ffelc with ac z-Az-rld^isl will vary according to 
neec. 

&3?ip ccmferencea say he held, ard stiidsnts ssy report on progress and 
StHTcess of t l ^ l r exper le ices . The tea ther sh—ild tiote progress and 
schedsle further liBilvldual coofersaces i f a need a r i s e s . 
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It is helpful to keep a record of couferences held and home visits made. 
The following record form is suggested: 

RECORD OF CONFERENCES AND HOME VISITS 
(use 4 x 6 file cards) 

Name 

Address 

Phone 

Conferences Home V i s i t s 

CmOLkTlVE RECORD OF HOME EXPERIENCES 
(use 4 x 6 f i l e cards) 

Year 

Freshaan 

Sophomore 

Junior 

Senior 

Hone Experience Evaluation 



IDEAS FOR HOME EXPERIENCES 
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Care and Guidance of Children 

1. Learn to bathe, dress, and change a baby. 

2. Take complete care of an infant's clothing, 
blankets, and equipment. 

3. Learn to sterilize the baby's feeding bottles and 
to prepare formula. 

4. Plan a stor^ hour for a younger brother or sister 
or a neighbor's child. 

5. Take care of a young child over a period of time; 
plan different tjrpes of entertainment and study 
development. 

6. Serve as a "baby-sitter" for a period of tise with a definite plan 
for the child's best care. 

7. Supervise a small child's meals for two weeks helping hia develop his 
eating habits. 

8. Teach your three-ysar-oid brother or sister to dress hiaself. 

9. Prepare a baby-sitter's packet of "tricks" whiCi. will be helpful when 
you baby sit. 

10. Prepare a 'yariety of toys, books, games, and creative materials suit­
able fo" ch51-i';rsr .hree and four years old. 

11. Observe children you kr-:.? at difrerent developmental levels for such 
things s? ba5;'aing, feeding, dressing, and caring for theaselves. 

12. Make some inexpensive toys suitable and safe for children. 

13. Investigate household objects which are safe and with which young 
children enjoy playing. 

14. Plan and give a children's party for three to five year olds. Include 
appropriate records, toys, stories, books, and food. 

15. Review current magazine articles which deal with habit formation of 
young children. 
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16. Make a chart using pictures to illustrate the steps in the physical 
development of a child during the first eighteen months of life. 

17. Take complete care of a younger brother, sister, or relative for 
several days or a weekend. 

18. Over a period of time, observe children ia groins for various 
behavior patterns. Evaluate observations. 

19. Practice reading or telling stories, singing songs, directing games 
for children. Evaluate results. 

20. Compile a suitable list of games, records, stories for young children. 

21. I4ake a check sheet, "What the Baby-Sitter Should EnoWo" 

22. Observe the parallel play of several children; note tne frequency and 
form that social interaction takes. 

23. 

24, 

Plan c(Hi5)letely and carry out a party for a young chil- and his 
guests. 

Jfake an observation over a period of time of a young baby. Record 
observations of such th5,ngs as sleep, clothing, habits, mental and 
physical development, emotional responses, family adjustment to the 
new baby. 
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Consnaer Buying 

1. ¥isit a local grcnrery store over a period of several weeks. Observe 
arraDgeBBnt of store, freqoen^ of sales, prices of some standard 
lte«s in coô iarisoc to other stores, services offered, peak hours of 
business, t^es of costooers frequenting store. Analyze observations. 

2. Do soBse ccaiparatlve shopping for a small appliance, such as a toaster. 
2sair dsyer, hand sixer. 
JO& ̂roold purdbase. 

Evaluate results and determine which model 

3. Visit, ^ e baby d^tartnsnt in a local store or consult a mail-order 
catalc^ and cos^ile a list of clothing and equipment recommended for 
a nes? baby. Figure the cost. 

4. Investigate several aiodels of seeing machines reading available 
literature mt each; then dec±<d& which you would purchase. Validate 
your reassHis for selection. 

5. Bo a (UMparatlve study of a ready-made garment that is similar to a 
garment yon have loade. Record findings. 

6. Select an itas; study nesspapers, magazines, and mail-order catalogs 
to see hsm ouch information is given about it. Record results. 

7. 3take a ccoqiaratlve study of stsveral foods—raw, frozen, pre-cooked, 
and ready pr^ared. Record findings. 

8. Vork out a buying plan for clothing, including articles to bi^; order 
of buying—i^iat to buy first; time of buying—season, sale; qualities 
yon expect in article; aaunint of mon^y available; types of things you 
ikaat to Ir-gty; what ycm have that can be used; make-over Jobs that can 
be daas-i ready-made ^saents to be purchased: material to be pur-
diased to m)ake garmait^; how additi^ms will fit into present ward-
rolje—cclor, style. 

9. l̂ xvestigate sources of ready-«ade garments—^mail-order, department 
stores, specialty shops, custos made. Con̂ iare findings. 

10. ¥isit local girooery stores and observe the variety of foods available 
ta^ their relative costs m 

U . Evaluate sales policies of various sarkets and decide on the economies 
of "sale boyiisg." 

12. Investigate various fTpes of household equipo^nt as to cost, avail­
ability, ease of care, efficiency, performance, etc. 
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M« Set up s. bts^get for yotir family based on actual ifncome. Include items 
sncfr a s foods c la tMng, r e n t , u t i l i t i e s , recreat ion, education, 
insisrance, savings» e t c . 

U . Bark csxt a **€&ristinas dub Plan" for yourself. Test over a period of 
frfTBg gn<£ r s zo r t r e s u l t s . 

IS- tfte various types of money-lending agencies and compare 
Hrpfr interest rates. 

15- Wan^ CGTt problems sucb s££ biqfing a TV, car, radio, etc., and figure 
ccst of credit J, amount of down pa3?ment, monthly payment, total 
finssce drffrges. amount yoa will be paying and compare difference 
wltfe. cask V3ltr<=£. 

2S- lirsesti^te tkB kinds of insurances available and select the type of 
caufesage neeied h^ yoor faKily and the cost of same. Determine how 
yoET E»wfly mill ^aj for this. 

ZL. Select ItsBS of food, clothing, and household and aake a study of 
sale prices versus regular prices. Use mail-order catalogs, local 
stjor^, and discount houses and determine savings, if any. 
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Grooming and Personal Development 

1. Develop a list of needed improvements in individual appearance. 
Check on progress. 

2. Keep a record of time required for grooming. Evaluate record and 
determine improvements to be made. 

3. Determine your own figure type, designs, texture, and color best 
suited to self. 

4. Make an inventory of and evaluate the accessories you have on hand. 
List those needed and plan how they may be obtained. 

5. Evaluate personal wardrobe and wardrobes of family members in order 
to determine personal and family clothing needs. 

6. Make plans for a self-improvement project; carry out project making 
periodic progress reports. 

7. List problems of hands, nails^ face, and feet and devise a plan for 
correcting. Report progress. 

8. Decide which qualities you need to work on to be better accepted 
socially. Plan and carry out project recording results. 

9. Keep a time and activity schedule for several days. Analyze and make 
changes as needed. 

10. List personality traits you would like to acquire and develop a plan 
for improvCTient. 

11, =i 3 personal dating code. Try out and evaluate. 

12. Keep a ''ly schedule for a week and plan for better use of leisure 
time. 

13. Devise a plan for forming a good habit to substitute for a "-t 5r one. 
Carry out plan over a definite period of time and evaluate salts. 

14. Make a good grooming chart. Choose one item which has to do with 
good health habits and plan how you can improve this habit. 

1 «=: Plan and execute a project for improving personal appearance, such as 
taking care of hair and skin, learning to stop biting nails, or 
improving posture by exercise and diet. 
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16. Keep a dally record of time for one week. Study record and develop 
a plan for the following week. Evaluate the two weeks and develc^ 
schedules for another week on the basis of evaluation.. 

17. Devise a score sheet to evaluate your eating and health habits. 
Analyze results and plan for improvement. 

18. Select a career in which you are interested. Study all available 
materials concerning the career and the necessary attributes for 
success in this career. Determine which attributes you now lack and 
plan how to develop them. 

19. Inters' .ew several employers and determine their opinions of the 
importance of grooming and personality in employees. Sunmarize 
opinions. 

20. If you are shy and ill-at-ease, make a determined effort to overcome 
this by attending a variety of social events. Report progress. 

21. Make a schedule to take care of the clothes you will wear for the 
next week. See that clothes are ready and in good repair. At end 
of week summarize results. Repeat for another week improving eta 
first week's schedule. 

22. Make a grooming schedule for one week. At end of week analyze 
results. Repeat for another week making some necessary changes and 
evaluate progress. 

23. Interview several women in various walks of life and determine their 
opinions of the kind and importance of grooming and personality 
development in relation to their station in life. Tabulate results-

'-4 Develop a self-rating chart to use in making a vocational choice. 
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1 . Plan t he food and f s s fo r scgse f a r r i l j occasltms. iBCcrd r ^ s a l t s -

2 . 3feke a »orfc s&est f o r t i e f s a l y , 1?^l?a^-?r>g Jobs f o r tSae sssall r-Vflt^-
St^sj resents sstd ssks: uecassary ciias^es t o -fmprove effXrIency. 

3 . Plan and ca r ry cmt a p r o j e c t for isE3roi?i3>g t^ls. ssssmers SUSLIXJT tsiblB 
se rv i ce - Eso^yrt c s r e s o i t s -

F'gr. wi th t?!e :^3Eilj wars 
f c r c a r e of t b e Issa^. 

t'hs>t- P i s r ^ 3!esg>er n sy s s a r e respgnsil?! 1, i t y 

6 . 

S. 

9. 

Slscass » l t l i j«xir f sas i i j t n ^ i r s p e c i a l iiDDljies sad I n t e r e s t s ana p l a n 
iiC5? j c s r rKi^e sran. b e t t e r provide fo r tf??se i n t e r e s t s -

^brs. €Kit a pla^t f o r 1g%>iov?^ aad s t r e z ^ i t l i s m ^ r e l a t i s m s m p s •s±t3i 
«Hse o r insre sapsliers of t2ie f sa i i ly ; tP^s cariry ou t p l a n and rsg^grt 
p r o g r e s s . 

Bevise T7ff5=r'̂ s of ia^jrov fag TslstJsm^d^^ b e t s s en s e l f and fandly-
Plasi ggyf Cg?rv cpst a s sw^ni^ of f ea f o r fsisLij snd f r i e n d s . 

t^%e a «?rrk p l a n t o s e l p ispro5?e co«^5eist±¥e sttltsms toward t i i s e 
•sitls iSJŝ E €Kie shares Tesu^misihfl. i tj for a room-

3feke a scrspbos&. co l lec t icn i of ^ s ^ j , s t e n t s , and pszzlxs t3^t. ^sny^t-
be esed for e s t e r t a i •f-afe'it of f s i i i y sasai&srs o r frisaads. 

i S . Betena ise soEse of y o s r f a m i l y ' s specj 
trsMzlsms -^th. fssUj 2ss^sers t o del 
«^Hstrll?Eite t o t l ie f s s i l y siLit , a i ^ t i 

' iitxcsis. 

a l t r ^ i t l G S S . Inscsass t isese 
l 3 ^ l^aeia- or igf^a 2io» t3^y 

t3i£se 

1 1 . Bevise s. s co re ^ ^ e t t o e i ra l se te yi^rr esS:±:^ sss. '^^f^'^'^ri %?felts. 

12 . ^ I p gg i f e jtHtHger ^^?3gte£S of t s e f a s J l y i s l e a r m s ^ ^Hzrtesgr and 
OEisii^rati€Ki f o r o t h e r s . 

13- BewlsB a f a i r way of ^ a r i ^ g f ^ s i i y pcss^ss lons -id-ti oi l ier f a s i l j 

E^ier^e sage t i ize eacf? -seek f o r f a s H j i^Trk i=?^ 
ca r ry «Kit I s ^ ^ s s i e a t l y c e r t a i n bcsae r ^ s p o i ^ i M i i t l e s * 

TJSBl ??Tî  

i^ss is t i s -glsmnstg speeds!. fsssHj asAl'vitlss tar hDldSays, a n n i i ^ r -
s a r i e s , and b i r t b d a y s -
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1. 

2. 

3. 

4 . 

3 . 

Fansilf fealtla 3̂ <P Saf (sty 

Plan, eqeips j=iraai lalsel i t e a s for a utedicine chest a t home. 

^^gg* a survey of y«Hir haiie for possible safety hazards and plan how 
t s ^ a s i ^ t be corrected-

Fisd csut gjiat iiaiiE!±zati«H!S each ussirber of the family has and check 
isLth the. local heal th s e rmce or the faneiiy physician to see whether 
each ose i s p r o t e c t ^ against disease-carrying bac ter ia by the proper 
isESEizatios. I f iM>t, make, arrangeneats t o have i t done. 

Prepare a chart of f i r s t - a i d ro les for cammon encergencies and post in 
a c€S5.Vi??*̂ .eat locatissi i n your haste.. 

Stsdy the. prcbl^E of veaste disposal i n your home and proxdde for i t s 
saa l ta ry handling: waste fc€sd, waste tin and g l a s s , wa^te paper, 
waste water-

6. Care for sonie ig^^Her of 
care-

the fsEily who i s i l l , including good nursing 

7- Ifeke scfite inprcsvised equip^sst and use ±^. the care of an i l l family 
s^3S>er-

8- !feke s f i r s t - a i d f^ssrse and ssake a siiaple f i r s t - a i d k i t for your 
f^sily. 

S. 

10. 

Plan ways of entertaining the sick child, adult, or aged. 

Investigate t&e types of fe*er thenaeaieters used in the home. Learn 
hem s^ when to take t^cseratsres. cleanse and store thermometers, 
aod to record teasseratares-

11. Pr^jare attractive food for a sick person in the heme. Record results. 

12. Set acquainted with the -warious types of medical care available in the 
CI'gKig^iii'iity. 

13- Study city health rales regardis^ garbage disposal. 

14. Demise a diart for mother's care after the birth of a baby. 

15- Oieck for danger spots in the hemes of children with whoa you sit. 
Suggest w;^s to correct or eliminate thes. 

16. Xske an inventory of gid appraise tl^ medicine cabinet at hone and 
sake î r̂essary chants-
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17. Make a plan for your family in case of national or local emergency. 

18. Help develop a good health habit chart for younger members of your 
family to keep. Check results at periodic intervals. 

19. Assume responsibility for caring for family members who become ill. 
Prepare attractive trays to tempt their appetites; plan such 
surprises as flowers, cards, books. 

20. Check your home and neighborhood to see if health and safety 
standards are satisfactory. 

21. Prepare and use a check list on home safety. Check your home. 

22. Teach younger brothers and sisters good health habits. Report 
progress. 

i 

M 



JWJ^!Jil^L..-UU.^.iJllIJMIH-UIUIUI-IJU.^III I U„IJUUL..t>^JJWJ.U^-JHI-ILJHIUi-'a-^UiaAJJIJI 1 ^> -:.L-ll»WJJJIIII-a U J HI l^i .- I II I I 

23 

Housing and Home Improvement 

1. Work out a schedule for daily, weekly, monthly, and seasonal care of 
your home. 

2. Study the storage facilities in your home and lake plans to in^rove. 

3. Make some improvised storage containers for specific use in your hcsae. 

4. Study traffic patterns in your hcnne and experiment with ways to 
improve th2 flow of traffic. 

5. Refinish a piece of furniture. 

6. Upholster a piece of furniture. 

7. Make srane in^rovised furniture with boxes and/or barrels. 

8. Take the responsibility of cleaning yonr home for two weeks. Make a 
schedule for daily and weekly care* 

9. Take cOTuplete care of your room. 

10. Plan kitchen storage. Plan specific places for ail utensils. 

11. Assume responsibility in your home by sharing in making beds, dusting, 
and cleaning. 

12. Make simple, attractive accessories for your room, such as a waste 
basket, pin-up board, or a clothes hamper. 

13. Arrange belongings conve, \ei:tiy ^ ad attractively, such as drawers, 
furniture, desk, closet top of dresser. 

14. Crea.s a study center in your home. 

15. Use ana arrange flowers and materials of beauty in the home. 

16* Decorate your home for Christmas or another special occasion. 

17. Study the proper kind of pressing equipment and make some needed 
ii!5)rovements to provide efficiency and safety. 

18. Plan and make efficient arrangement of equipment in one or more work 
areas at home. Evaluate results. 

19. Develop a score card for use in evaluating performance of duties in 
home care. 
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2G. Make a cleaning kit for hcmz use quipping it with all the necessary 
itess. 

21. Plan and iisprove the closet arrangement and storage for a room. 
Is^TOvise a closet for a bedroom. 

22. Plan a storage space for toys and books for a young child. Teach Tii™ 
to put his toys aaay* 

23. Plan a window treatment for a rotnn; select and make the articles. 

24. With your family, plan the general outside repairs needed to is^rove 
the appearance of home and yard. Take responsibility for some 
r^airs and evaluate results. 

1 
rS 
-I 
3 
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Lfgondering 

1. Bo tiae f s s i l y wa'sfe for a 'period of time. Compare time spent and 

2 . Be i.Tes|KBasiI>le for the family wash; t r y different detergents and 
CiCizEoare r s swl t s . 

J . a staJTm-reffiiWal chart and hang in a convenient place in the 
a rea . 

4. Assoijle a staim-romasval k i t and place in a convenient place in the 
laBudry area . 

5 . i^sune respoaisiM 1 i t y for laundering your clothes for a period of 
tiiEe- K e ^ a recerd of time spent and methods used. 

6. Jfeke a cgr-nparatlve study of two or more laundry products. 

7- Plaa m.tia asotlner to do faaiily washing for the week. Check over 
IsGE^ry supplies aad equipiaent and make inqirovements for mother's 

Bran? a plan of the 
htm I t comld he. arri 
lO-tlii tine •Fagcfly angj 

area a t home and make suggestions as to 
t o save time and energy. Talk th i s over 
aiEy changes which would seem des i rable . 

9. Bo t&e fffittily ôrasls for one we€^. Check through clothes to find 
staisas aM Tesemf^ according t o d i rec t ions . Do any necessary mending. 

10. Bo t&e fsadly ixsasing. Prac t ice ircning men's s h i r t s according to 
tiae mew t ime-ss^i i^ method a n t i l p rof ic ien t . Record progress. 

11- Ifelsig a csifssr-^erated dry cleaning machine, do the family dry clean-
iiTBg; follow d i rec t ions for t s e of machine and care for clothes when 
cileaKfid. Secord r e s u l t s - Repeat several times to improve efficiency. 
Berermljoe aasHEat save^ hy doing dry cleaning in th i s manner as ' TH-
pare--^ t o sendi i^ t o professional cleaners. 

12- Collect a l l hsB% t ags wdth laundering ins t ruc t ions from ready-made 
garao&ts fandly has, Ideat i fy each and f i l e in convenient place in 
laundry area for ready reference. 

13. Set 1^ a time and motloim s t u ^ in doing personal laundry. Evaluate. 

M- Bo a otn^Barative sti^dy of washing some a r t i c l e s by hand and/or 

15- Set ^ a scfe^ale for doing the family laimdry. Test schedule and 
ssaikB secessaxy c h a n t s -
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:&. 

TpS££ft?3g>. trg?±^AljaHiIn•,. rsd±cr,j ^nr^,, 3m: caMsi ls tfgg is^cEiissrigiiii-

S s E . S n r £ n^sr meat::,, \/j=^yt ^mTgr̂  s a i -Fm-fi- t s a e isElnafe^ IH. t i e 

3-

\ 

•f 

%: 



mmmmmmmmmiammmmmmmmmmmmimmmmmmmmsBmsmmBmfmmimmmmmimmmmsimtm^mmmmmmmKmmmmi^^^^ 

28 

U . Flani flgrgls fa r one week and buy groceries based on the family food 
smfget. 

IS- Ooliect recxges and ideas for creat ive means of preparing and serving 
faaas for specia l occasions. Try some and record r e s u l t s . 

IS. Flan ways tn make regular meals "special occasions" for the family. 

20- ^ k e a plam fc^ improving die tary habi ts of se l f and/or a family 
meaSer. Test and evaluate r e s u l t s . 

21- Bsrr-frjgfge fani iy meat for a t l e a s t one week. Take fu l l respons ib i l i ty 
gsr caafeiTTg the meat for the main meal each day. 

22- FlasEs prepare, and serve family meats with home preserved foods. 

23- iS^tist: wffrrfyer isi preserving foods a t home. Compare cost of these 
foods preserved a t home with foods comfirercially preserved. 

24- Sbmpazre home cgmTed and cammerclally canned food from a nu t r i t i ona l 
stamfecElnt- Gampare ^ e \S.tamin C content i n foods canned by open-
k e t t l e grrt? hat-water hath m/*thads. 

25- Flarr sircf p r ^ a r e desser ts for family dinners for two weeks. 

2S- Ifefer a scraphook of ideas for spec ia l occasion dinners—menus, 
darors t lons . r ec ipes , e t c . 

2J- Fiasis p r^arSg snd serve a dinner for a specia l occasion. 

^ - F l a s fandly msms for two w e ^ s , including one menu for a specia l 

occasion:. 

29* Flax a forei@:i meal for the family and evaluate results. 

17. FisEi nsEtritiaus after-school snacks for younger members of your 
Jzmi-l/r 

31- BrsFSswisate the local foods available for preservation and preserve 
some TTigf-̂  different methods of preservation. Compare results. 

32.. Fls£ eSid pr^are ssTyeral dinners tising native products available 
locally for TIKXTTT dishes- Calculate nutritive value. 

33- f^i^nt^r wlM feerri.es ssd preserve by several different methods. 

31- Prepare S3»eral maim dishes that will freeze and store for later use. 

:S- Fian. and prepajie several main dishes using wild game, such as moose, 
rê EtfeeTs carxhoti, mountain goat. 

http://feerri.es
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36. If fish Is plentiful In your area, experiment with It preparing It 
In several different ways. Record results. 

37. Try a variety of yeast breads. Determine types family prefers and 
freeze some for later use. 

38. Presei-ve wild game and fish by canning and/or freezing. 
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Community Experiences 

1. Assist with a community drive to collect items of clothing and house­
hold articles to be used for families whose homes have been destroyed. 

2. Volunteer your services to a charitable organization for a period of 
time. Report activities. 

3. Assist with community playground activities. 

4. Visit patients in your local hospital, especially the older pec^le-

5. Volunteer your time to baby sit while mothers go to vote. 

6. At Christmas or Thanksgiving, help collect food, clothing, toys and 
make them usable for some family. 

7. Assist in a Sunday School, Church, or PTA nursery. 

8. Volunteer to assist at a community health clinic for children. 

9. Make a survey of local organizations which deal with children and 
identify the purpose they serve. s 

10. Volunteer to help serve at some large public banquets. 

11. Assist in entertaining at special occasions, such as church socials, 
FHA, banquets, etc= 

12. Assume responsibility for a Civil JDefense job in the conmmnity-

13. Volunteer to work as a nursing aid or for other jobs at a hospital 
or health center. 

14. S " up a gift-wrapping service or a messenger service during the 
holicidy season. 

15. Organize a recreation hour for children in your neighborhood. 

16. Select a child who is a "shut in" and visit him at regular intervals-

17. Visit elderly people in your community offering to do little favors 
for them. 

18. Increase your knowledge about health service agencies within the 
community. 

19. Conduct a survey of your community to determine the job opportunities 
available to students not entering college. Prepare a report for the 
school newspaper. 

r 
f : 
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2S. Assist nith. coessamity d r ives , soch as Bed Cress, B^zrt, ^srdi oS 
Diaes, JMltsd Gcxid Sefghbor-

2 1 . Cooperate «i t i i ccBams3±tj o rgss iza t ic i^ i n preserwia^ M s t c r i ^ a l 
ficdldiz^s ST^ Iss^sarics a s pa r t of oar feigrrir^q?? b s r l t age . 

22. IksA vi t l i coBsmlty legders to ca r r j oot a ^ e g g On? Cit^r d a a n . 
Safe, and Beaistiftil cv-graaiga. 

23. Orj^^aize a TTfi1ghT>orlH)od d i i l d r ^ i ' s ^ o i ^ t o iaelp 
bodies . 

Ssi7£lS(S 

24. I f a ^ a d S ta r t ojtt^rasa i s c ^ e r a t i ^ i s yom j^ammmlty, volamtesr -to 
a s s i s t , ^ ^ o r t e z p e r l e s c ^ . 

25. ^ 2 p c^rgssize a coEBBEmlty •it-.irnt.ik f̂̂ nri ceister to a s s i s t v i s i t o r s I n 
jFOeir rtgipnp.{ îity dsrlT^g trig t o u r i s t ssasoa. 

26. ¥o2sssteer to ha z tosrist. goide 
QEssrisic0s. 

djzrfng t o u r i s t ssason. Sscord 

27. S t o ^ coBSsmltj t r ^ l t l a o s rrPf? lielp preserve tiis^e -mnjqps. t o 
coErazEinltj. 
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^ "̂ gâ ^ a S E S s i 
(Snsn^ES 

fJxE- j .̂,»irvii=JT oar ̂ cwEir g^ti:?=r fiinr some qjecfan. 

^- fp>g?yn ami aJiar-r: 3032ir ^jr.m^-r' 2czr •«»'"?r-rT gf(TnTe~» 
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20. Stia3y uss manMnsde fabrics oa t&e market; learn how to care for these 
fabr ics . Select «Hse falsric astd make a garment following carefully 
ssaBsfactnrer's i isstructioos for f ab r i c . R ^ o r t r e su l t s -

21 . StcGj ssd pract ice tine care of woolsi garsents , such as sweaters, 
s k i x t s , coats-

22- Flas jc33r ciotMsig wardrobe for one year considering addi t ions , 
d iscards , ressovatisEis. 

23. Flan snd cinastrBct a ssmmer wardrobe for yourself-

24. ?"??s the clotiies jsm w i l l wear t o school for a week and see that 
a l l gameHsts a re clean, pressed, mended, and ready to wear. 

25. StiSGj pzessst wardrobe sssd decide vsfeat accessories you could make 
wMcii wilJ. eaisaace wardrcibe-
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EVALUATION OF HOME EXPERIENCES 

Evaluation of home experiences may be accomplished 
in a variety of ways, such as rating scales and 
score cards which have been developed by the 
students themselves. 

Other methods might include written evaluations by 
parents and students, diary records, anecdotal 
records, and oral and written reports. 

The devices used in the evaluation of home 
experiences should be developed in terms of the 
extent to which they furnish real evidence of growth. 

In some instances, this may mean that it is desirable to use several 
devices for evaluating each project. For example, soon after the project 
is trader way one method of evaluation may be used. As the project 
progresses toward completion, another device is used. The final evalua­
tion may be a device developed by the teacher, the pupil, and the parent. 
In this way, all concerned can see the growth of the pupil over a period 
of time. 

The following are some suggested criteria for evaluating the home 
experience program: 

1. The home experience should be evaluated in terms of pupil 
growth as it is related to the goals set up in the original 
plan for the home experience. 

2. The teacher, pupil, and parents should all be involved in 
evaluating the home experience. 

3. Techniques used in evaluation may vary with the individual 
and with the home experience being evaluated. 

4. In record keeping, the evaluation is best recorded in the 
form of comments rather than grades. 

5. Evaluation is not the final objective, but rather it 
should lead to new experiences. 

Regardless of the method of evaluation selected, to be effective it must 
take into consideration the four parts of the home experience: the 
selection of the experience; the plan; the execution of the plan; and the 
student's judgment of the results. 
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CHECK LIST FOR THE 

HOME EXPERIENCE PROGRAM 

Now that we've discussed what a good 
home experience program is like, let's 
take a look at the home experience 
program you have right now. Rate it 
on the following check list. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

Students and their families are aware of the 
purpose of home experience program. — 
Home visits are conducted to enable the 
teacher to better understand the student, the 
home, and the community. 
Home visits are utilized to help interpret 
the home experience program to parents. 
The values of home experiences are esq>hasized 
to the students and their parents. — 
Needs and interest, rather than grades, are 
used to motivate home experience selection.' 
Results of outstanding home experiences are 
displayed. 
Home experiences are used as a means of help­
ing students broaden interests and develop 
skills. 
Parents are helped to feel their responsi­
bility in the home experience program. 
School and home experiences are used to 
supplement each othet .qnd build toward the 
goals of the total homemaking program. 
Home experiences are planned cooperatively by 
the student, teacher, and parent. — 
Each home experience is planned to fill a 
need in the family, the school, or the 
community. — 
Students are guided to select tâ k̂s done at 
home as a basis for selecting h me experiences. 
Each home experience is adapted to the needs, 
abilities, and interests of the student. 
Students are helped to identify specific goals 
toward which to work. 
Students are guided to plan specific activities 
for attaining their goals. 

Yes No 
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16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

Conferences are scheduled regularly with 
students. 
Specific topics of discussion for conferences 
are identified to the student in advance. — 
Students gain satisfactions through accom-
plishisent of goals. 
Accomplishsents are evaluated in terms of 
student goals. 
Evaluation is continuous throughout the 
exDerience. 
Experiences are evaluated in terms of student 
grcvth. 
Evaluation of home experiences is done 
cooperatively with the student, the family, 
and the teacher participating. 
Each home experience provides the teacher 
with more insight and understanding about the 
student and his family. 

Yes No 

If your present home experience program rates a yes for 20 or more itess, 
you have a well-planned and well-presented program that is producing the 
desired results. Give yourself an Ê  for Excellent. If you score "yes*' to 
16-19 items, give yourself a G. The program is Good but can be iiẑ roved. 

I 

A yes" score of 12-15 gives you an F̂  for Fair. You have been overlooking 
a step or two that would sake home experiences more valuable to your 
students. If you can answer "yes" to 11 items or less, record an 0̂  for 
Ouch! Your home experience program is getting less-than-desirable results. 
Soste changes are in order. 
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BEST z 

&s gsrt: c f awr home economics program, we inc lude assignments known as 
ftmTirf= e s p e r i s i c e s -

A Some esperxQice i s a t a s k undertaken by home economics s tuden t s a t home 
gprfHr gfiies thst t am oppar ton i ty t o l e a r n something t h a t w i l l be important 
tjEj tfreat a s a f a n i i y member now and zs a homemaker i n t h e f u t u r e . These 
p r a f e c t s a r e o a t "feusy werk" and a r e no t simply fo r t h e purpose of acquir-
frrg s k i l l s . Thsy s e r v e a t h r e e - f o M purpose. 

1- TTrey he lp t h e s tuden t l e a m t o recog^^ze and at tempt t o 
s o i r e rfrg f̂̂  indiTridual prabier is . 

2- They pra^iide a means of p u t t i n g our home economics p r o ­
gram tci work fo r t h e s tuden t -

3- I&ey errrjeh. Gtar home ecciiKmiics program by he lp ing us t o 
hecome awaire of the. s t u d o i t ' s needs . 

I t i s impcrfcanit: t h a t you and your daughter (son) agree on ^ a t experience 
i s Trf=Frff=fF snd t o g e t h e r work out t h e means of accomplishing i t e f f e c t i v l y . 
"BuE a r e i s a pcrs l t lan t o c o n t r i b u t e cons iderably t o t h e choice and 
^"rKiiimJ-r.gTiinHit: of t h o s e e s p e r i o i c e s t h a t w i l l some day he lp h e r (him) t o 
fee tine kfrrd GET homonaLer we ha th -aant h e r (bim) t o b e . 

Tour couperatfon. and cngerseefng of home exper iences i s isqior tant i f t h i s 
' crm3se i s t c h e a t t a i n e d . Your w r i t t e n approval i s needed wi th t he 
^ if tf?l c^jafcs. of t h e home e spe r i ence . Your thoughtful a p p r a i s a l and 
n;iTi5irt=iTt a t i t s rcTrnpletJom i s also- important i f we a r e both t o a s se s s what 
ycQ3r dsu^Eter Csoml learned from h e r ( h i s ) t indertaking. 

r ant iGGking f a r« s rd t o meeting you a t our "Open House." 

Yery t r u l y y o u r s . 

^SES Economics Teacher 

Msg:^^ fs5S5E ^'^sse Esp^eriescss i n Hcaagaakicg Eduiisiticr) i a fJe^ J e r s e y , " 
F<^5E£rt3£eat szf S&csrst-liasSp ¥Qjaf ianal M v i s i o n , Tz-snto2j, i?e%- J e r s e y , 1962. 

I 
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LETTER TO BE SENT TO SUPERINTENDENTS, PRINCIPALS, AND FACULTY 

Dear 

The goal of the homemaking program in the school is to help pupils develop 
into the kind of home members who will be able to assume successfully the 
complex responsibilities of homemakers. 

For many years, homemaking or home economics was thought of as a program 
of cooking and sewing. With our changing world, this can no longer be so. 
Homemaking has become a ct̂ reer in itself; and the homemaker must be a well-
informed buyer, nurse, manager, child care expert, home decorator, and 
counselor. We are trying to prepare the students, as best we can, to meet 
these tasks. In addition to instruction in Foods and Clothing, we are 
able to offer to the student instruction in Child Care, Health and Home 
Nursing, House Planning and Decoration, Home Management, and Family Rela­
tionships . 

In connection with our program at school, it is recommended that each 
student participate in home experiences. These experiences are carried on 
by the student at home and require planning and supervision. Sometime 
during the year I hope to visit with each mother to explain the program 
and enlist her aid in carrying out these home experiences. 

With the cooperaticri of school officials, faculty, and parents, it is felt 
that the homemaking department can help develop a more worthy citizen for 
the school, community, and home. 

Sincerely yours. 

Home Economics Teacher 

Adapted from "Homemaking Education Progress Report, Curriculum Study 
Program - Vermont," State Board for Vocational Education. 
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PARENTS* CHECK LIST ON NEEDED HOME EXPERIENCES 

My daughter needs experience in the following activities: 

42 

Preparing breakfast 

Preparing other meals 

Setting the table properly 

Cleaning up after meals 

Preparing school lunches 

Preparing family meals 

Preparing dishes from left­
overs 

Making breads 

Baking cakes and pies 

Canning 

Freezing 

Planning menus 

Buying groceries 

Arranging cupboards and 
drawers 

Cleaning or caring for her 
own room 

Cleaning other rooms 

Painting or rearranging 
room 

Doing family ironing 

Doing family washing 

Mending, repairing, darning 

Personal grooming 

Caring for her clothing 

Sewing for herself 

Sewing for family 

Making over clctbes 

Correcting posture 

Developing good manners 

Sharing family responsibilities 

Caring for younger children 

Cooperation with otber fajDily 
members 

Choosing and biding general 
merchandise 

Budgeting spending money 

Choosing and buying own thimgs 

Refinishing furniture 

Reupholstering furniture 

Cleaning upholstered furniture 

Develop hobbies for spare time 

Add additional suggestions: 

Taken from Vocational Homeaaking News Bulletin, Vol. IV, No. 2, April *56, 
Helena, Montana. 



II m . ^ ^ J J A J H W ^ ^^mmma^mfmm^^m wemBmrnrnm^mem^^i^^ 

h3 
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7 . 
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9 . 

10 . 

1 1 . 

12. 

1 3 . 

14. 

1 5 . 

16 . 

17 . 
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c a s e s LIST FCS. SIUBSSIS 

To ca re fo r m^ c lo t? ies . 

To ge t ill t?je Siabit of 
cj=rriftg fo r w^ rctffij hsfar& 
school in. tb& sorni^ig. 

To ge t e^ ^ s i I S2 crsl led. 

To g e t i s t!te hsblt of 
^•f^g t'Pte dis l ies ^ socsi as 
tiEe Tinesl i s over-

To prepare Irreakfast fo r mj 
faacily. 

To ijrepare the swmi' i^ m^tstl. 

To p r ^ a r e d e s s e r t s -

1o iEelsj" id-tla c l ean ing t b e 
IssKiS'B £^ Satisrdav'. 

To do s e s i s g f o r myself at. 

to g,&t alorfg I j e t t e r -sifiiii 
o tbe r SBsa&ers ô r tfre y^yfrfly. 

To s e r v e ssm xiait cm t l ie 
t a&le . 

To plaffi m^ wardrc^je. 

To r edeco ra t e si^ roon . 

To r e r s n i s E soare r H r s i t e r e . 

To k e ^ inj c l e ^ e t ^TNI 
d r e s s e r drawers n e a t . 

To c a r e fo r n^ sboes . 

To ca re f o r M t t l e 
r i s i ld ren . 

To feodget 2 ^ lESHii '̂. 

TfllTSgS I 
TSo At ^krn^ 

• 

< 

. 

: 

To Do 

1 

; 
! 
; 
• 

• 

• 

. 

; 

i 

! 

! 

. 

T.Î Ti To S^ 
^ l e To Bo 

. 

• 

• 

• 

1 

: 

Si Tsksa from "^Icai^ Ezper leaces i n i^j^siakiisg F/figration isi SEW Je isey ,^ 
BepartiiiPfit of Bdsca t io s , Wocf^imml Div is l ss i , Trestcmg Sss? J e r s e y , 1962-
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2feDi}SEJt_ 
TRfftrB am wi'!»iTtTi ti.cu^>sgt •a^s n»^tfF 
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3» Sit Tn==p>fe tSD a e jri{M»-=̂ « 

^ r giLg^PHag snfl j-=̂ n-g>ĵ  znn: tnrng; TLT'IJ 
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nh) 30301 -?̂ T̂Ttiamfi SB rr=r"-cr' txE sig^ angragg las^^s^mEs. g t t e . f 

wftTî . ffh#T^ f i t fttfTr,fcl-ii s : s = 
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SIO^LISS BMMSS OR SIEPPMG STQiSES OF M? PROJECT 

SELECinCM 
Did I need t o do În-jg p r o j e c t ? 
Sid I ^ s e t a seed 3Z iaasne? 
Did laotlier aJD©rove i t ? 
Has i t hsrd eaoisgs fo r me? 

! ifes t l ^ e ^ ^ 2 s e J ias t i f i ed? 
J gs<a T f̂ t-gT̂ pcig-esĝ  | p jtfee Bro iec t? 

ti ie alais c l e a r auni def i a i t e ? 
plasa pjac^ s t e p ca re foUy? 

Ifes m^ e s t i a ia te of tlse ssmrnnt. of work 
ssd. t i i re iavol^ed accEErate? 

Did I pls3a adeg^iately f o r coopera t ioa 
wltM tine r e s t of t l ie fannily? 

Did I p l a a suiff ic isEt JBeip? 
Did J. sslaa f o r 3 record? 

ACaiEfEMEST 
2)o I c€Kiisider lEy p r o j e c t a success? 
Ifere t i ie re any imprsj^snents? 
M d I gr€Kw a s a IMH^ mei&er? 
Did I dewela^ some s k i l l snd managerial 

a lp i l i ty? 
Bid I u s e i s i i t i a t i ^ e t o HEset probieias? 
Did I lia^e a feelfreg of s a t i s f a c t i o n ? 

I Did I siECC^ssfelly engage t l ie cfioperation 
of orlipTs? 
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A PARENT HAS THE LAST WORD 

Name 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Was she interested in the project? 
Comments: 

Did she use her time well? 
Comments: 

Was she able to follow her plans? 
Comments: 

Was she able to meet difficulties? 
Comments: 

Did she obtain good results? 
Coisments: 

Did she benefit from the project? 
Comments: 

Did the family benefit from the project? 
Coimnents: 

Much Some Little 

In what ways di iOU think the project was worthwhile? 

Parent's Signature 



47 
Name 
Class 
Date 

HOME EXPERIENCES 

What are They? 

Home experiences are designed to give you an opportunity to do things on 
your own in order to help you grow and develop and acquire skills which 
will aid you as an individual person, as a family member, or as a mesiber 
of your school and community. Your projects are to be carried on outside 
of school but with the aid of your teacher, parents or some other family 
member, or friend if necessary. 

Your home experience should help you reach some goal which you have set for 
yourself. Two projects are required each year, and at least one of the 
projects should be for someone in the family other than yourself. Use the 
following pages as a guide. When you have completed your project, you may 
bring it to school for checking, take pictures of your project as you work 
along on it, or you may ask your teacher to visit your home to see it. 

The Important Thing is to Follow the Four Main Steps: 

1. Decide upon a goal which has meaning for you and your family. (Mom 
and Dad may be a real help here.) 

2. Set your goal and plan for reaching it. 
3. Follow your plan recording your successes and failures. 
4. Evaluate or judge the success of \'our project. 

How are They Graded? 

Each home project requires a minimum of twenty hours of work. Record the 
hours immediately after you -,:ork on your project so you will not forget 
how many hours you put in and what you did. (See page c.) 

1. A good job which is well reported rates a grade and will 
your ^rade. .^ 

2. An average or "so-so" kind of report and project gets a and l-, 
your grade. 

3. A poor sloppy project showing lack of interest and effort will receive 
a grade and will your grade. 

4. Failure to do a home project means for the . 

(a) 
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M^A^^S YOUR PROJECT 

Kg GOALS; MT REASON FOR CHOOSING EACH GOAL: 

IffPI^ BtmWORKING TOWARD GOALS 

WHAT I KEEP TO LEARN; HOW I WILL LEARN; 

BOW I WILL REPORT PROGRKS TOWARD GOALS 

(b) 
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Checking Your Plan 

S e ^ a carefCTl record here a»f jawc progress toward your goals or goal. 
Be saare to recffprd date and time each time you work on the project: 

G©al= 

l a t e l ime What I Did 

-

Giwe jnEnnrself c r e d i t f o r jcx^iir SEiccess- Think how you may be a b l e t o 
impiasve inigKD̂  tlce tEsisgs t o a t d i d no t turi. out so w e l l . 

ii - • - • 

1 WmZ I 'Isasmsd 

i 

lifeys I Wss Successful l^eed To Improve 

Sismnsary ©ff imfoinnatijSEni g?irred from my references ; 

Cc> 
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TefaTJ^c 

rpsfrar: TTTTrggrt- i s diie=q_ 

^SmMSL iMllASimiB dm SiiBEri: 

IZ« (irgr?HV ffj"rft:afr g r ? ^ 

2L QtitnTrf'tfe Ttg^g ^ ^ 

^K. Hfdisg sa">M"f!r̂ r a=mf r I'nis-aieHr 

T ^ j ? I S b 

5., rSffiE .qngJTtr am gro-Jgrrtr. ^ ^ ^ ^ ^ ^ ^ ^ 

HE, SsEZEt ^ ^ a ^ ^ r « ~ ~ ~ . . . . - - . - . -. 

H L , IFhgSr i s nggff S o r ^mMl-5- - - |_ 

wfm(mm¥&i 
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i^S£ s i s t a fee f i l l ^ atrt be fore t h e esper ience i s s t a r t e d . 

S^fg GMBE (9) (10) ( I I ) (12)_ 

sacEFic MS&. €msm 

l^^E Qs- UPEEEESSE 

BSE510SS t^EEME SEEATID TO THIS PROJECT 

I eSOSE I M S ESPEMES'CE lECMISE 

1 . 

3. 

SMIS I mf,T im I© MEET IS THIS ESPESIESCE 

I mSE. ISE 

S ^ l M m S OF F^glSE QE m^Bim CBEFQBE BOSK IS STARTED) IF PROJECT IS 

SB^^EGIE czE" mmm^Kifm TEACHES 
This mast be signed before the project 
is started. 

Ca) 

-^*—--', ,-CJ 
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Record of My H^me Project 

Keep a careful record here of your progress toward your goa l s . Be sure to record the following information 
each time you work on the p ro jec t . 

Date Time What I Did My Di f f i cu l t i e s Achievement Level 
Fai r Good 'Excellent 

Cost 

Date 

:b) 53 
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Evaluation of Home Experience 

The new skills I have gained in this experience are__ 

Problems that occurred during my project and I solved_ 

Teacher's signature and comments^ 

(c) 

1 
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Did I improve my skills in workmanship? How?_ 

Was my experience a real help to tie and 
others? No Yes Partly^ 

I gained speed in work? No Yes Fartljr̂  

Did I make gains in learning? No Yes Partly^ 

Did I manage my time well? No Yes ?artly__ 

Was my goal achieved? No Yes ?artly_ 

Was my home experience useful? No Yes Partly^ 

Do I need any further work in this area 

of homemaking? No Yes Partiy_ 

Parent's signature and comments 
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InsfesstrisI Radicgrapliy Ccsurse, Instructor's Guitfe, Volune I . 

Texss i ^ r i c o l t o r s l s i d M e d i s j i c a l Un iv , Collegz S t a t i c s 
F ^ Oste - 57 

PPiCE II4F-S1.50 IC-$16.15 2iQ2o. 

•s^a^^imuM GeiOES, ^lEAcnim GUIDES, ^TH^E J^J© i3©u5T?ĵ y. 
EOUCaTIC&f, ^saSiaiCK^J^RCPvS, ^S£?^iATiOi, TECHNICAL EOUCATIOM, 

I h s purpose o f th^ guide i s t o g i v e siExisEss ass is tance t o 
i ns to j i c t o r s i n plsemlt^ t f ^ t r a i n i r ^ o f l i c ^ s ^ s ^ i n d u s t r i a l 
r a d i c g r a p i ^ r s . It ^nas Be:ve\<^sesi by t he Bnglnssring E x t s i s i r ' 
Se rv i ce , Texas kqricultural end H e c f ^ i c a l l l o i ^ ^ r s i t y , Col'Isga 
S t a t i o n , Texas. Tlie 21 imits inc lude ( 1 ) i m ^ s t r i a l spplicstlans, 
( 2 ) ^insKfestn^ctive testlnq Esethods, ( 3 ) profess isx ia l ethics, C^} 
irsdiatioffi cSetectlon i ns t r i s s i ^ i t s , ( 5 ) related ss tJ iens t i cs , ( 5 ) 
e f f e c t s o f r a d i s t i c o , ( 7 ) i r o n s i d steel, (S) s s p l i c a t i o n s o f 
w e l d i n g , ( 9 ) ccHrrtaEiination t e s t s , (10) f i l i a exfxssure f e t o r s , (11) 
st^Klamds ^ K i l i censes , (12) recpi irsd records and r ^ ^ r t s , (13) 
espiposssit, (1%) f i l e , (15) taeasare^^tt o f rsdi'oqTm^lc s e n s i t i v i t y ^ 
SKi (16) t r a i s j o r t s t i c o o f r ad ioac t i ve materials. The 114 lesson 
p l s i s e s ^ g i v e SESjject, purpose, teaching aids, references, 
pre^rstl^i o f t f ^ learner, i n s t r u c t i o n a l t s ^ i c s , apDlication, 
test, snd s?^s?ary. Students should bs IS years o l d sbd high sr f i ix ) ! 
grasS^tes ?!^K>, 'teisssivsgr p o s s i b l e , possess p r o f ic iesicy i n 
ustfsgffisrtlcs^ ^ V ' S i c s , s i d c h e m s t r y . T f^y spist no t be C'zlds^rt 
pr<CKBejy e s o t S c ^ l l y i s s i s t ^ l e , o r h^^e a t^i^^sic^ t o p 3 i i c . T o t a l 
lessoii t i ^ respiired i s 2^2 hours . A cosipsnion volune (VT 0D3 503) 
ocffitains 52 in fonsat icm sheets related t o t h e l e s s i ^ p l a n s , a 
g lossary^ ^ i d a hlhlioara^vf o f l^x^cs a i d f i l s s . (EM) 
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INTRODUCTION 

n 

Anyone planning to teach the course outlined in this guide should 
briefly review his objectives recognizing the fact that the field of 
radiography has not been reduced to an exact science capable of 
providing repeatable, predictable and non-variable responses to tests 
and scientific exploration. 

He must recognize as well the greater importance of interpreting 
the findings of «: test as compared to the more accurate pictorial 
representation ol \.re conditions be-ng examined. 

The basic objectives of the course previously referred to a r e simply 
these: 

To train adept individuals in the appropriate techniques of inspecting 
par ts , materia} s and processes using for this purpose radioactive 
material or radiation producing equipment including all technical and 
practical applications related thereto, that i s , film exposure, film 
processing, interpretation and evaluation. 

To develop individual competency in the a r t o r science of radiography 
to a degree that the individual can meet all of the requirements for a 
license that may be issued by an appropriate state licensing authority 
f>r the U. S. Atomic Energy Commission. 

In order to give maximum assistance to the instructor in meeting 
the objectives of the course and in the accomplishment of his teaching 
assignment this instructors guide outlines in detail all information, 
helps, guides and suggestions that he may need in acquitting his 
responsibility. 

The lesson plans contained herein provide the instructor with 
essential information relating to each topic together with other helpful 
aids and ready references for his use. 

These lessons are not intended as inflexible guides or stereotyped 
formats but should be used as suggested and when coupled with the 
skilled techniques and professional ability of the teacher can be most 
helpful in allowing for each individuals own personal treatment of the 
subject mat ter being careful, however, that a thorough course coverage 
is effected. 
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Topic arrangement has been planned and should be adhered to when­
ever possible providing for the orderly development of procedural 
knowledge and technical aptitude. 

The instructor must take sufficient time to review each lesson plan 
pr ior to its use giving himself the opportunity of procuring the 
suggested teaching aids, films or whatever else is suggested therein, 

Several films a re listed as essential conveyors of information, 
however, the instructor should be aware of the need for scheduling 
these A^ell in advance of the anticipated date of showing to insure 
adequate time for delivery. 

It might be stated merelv as a refresher note that good instructors 
have no difficulty in placing the proper emphasis on the use of films, 
visual aids and other teaching devices, never using them in place of 
sound teaching techniques but rather to emphasize and s t ress various 
elements of the program or as a device for effective summarization of 
course mater ia l . 

In addition to the aforementioned related technical information lesson 
plans, manipulative lesson plans, and experiment exercises a r e also 
included in this guide. These a re used in conjunction with laboratory 
exercises and planned practice sessions. Their use and application i s 
quite similar to those previously discussed and will be found to be 
quite helpful in the operation of the training program. 

Appropriate tests and examinations a re also included for the 
instructor 's use and sboul*"" be applied in their respective sequences or 
at such times when it is a reasonable certainty that all subject mat ter 
covered by the test has been adequately presented. 

The appendix of this instructors guide also contains a glossary of 
t e rms , bibliography, film list , selected reference mater ia l , 
specifications J drawings and suggested instructional aids. 

ENROLLEE QUALIFICATIONS 

The basic or funo'amental qualifications of a radiographic trainee 
a r e a minimum age of 18 with a capability of rendering mature and 
sound judgements, naaking intelligent decisions and correct 
interpretations. The individual must also possess ^ od health and 
be physically able to perform routine manually dextross operations. 
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Lesson 4 
Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 
Lesson 9 

Lesson 10 
Lesson 11 
L sson 12 
Lesson 13 

Auxiliary Equipment for Handling X-ray Generat'^rs 
The X-ray Generator 
Measuring X-ray Tube Heel Effect 
Design Characteristics of Gamma Camera 
Garnma Ray Exposure Devices 
Preparation of a Remote Controlled Gamma Ray 
Camera for an Exposure 
Radiography with Unattached Gamma Ray Sources 
Changing Sources 
Focal Spot Size 
Visit to a Pipeline or Process Construction Job 

Unit 17 

Lesson 1 
Lesson 2 
Lesson 3 
Lesson 4 
Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 

Film Manufacturing Process 
Characteristics of Radiographic Film 
Radiographic Film 
Loading of Film Cassettes 
The Photographic Process 
Film Artifacts 
Care and Handling of Radiographic P'ilm 
Multiple Film Exposure 

Unit 18 

Lesson 1 
Lessoix 2 
Lessoxi 3 
Lesson 4 
Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 

Darkrooms 
Darkroom Housekeeping 
Insertion of Film on Processing Hangers 
Use of Film Processing Reels 
Film Processing Chemicals 
Darkroom Film Processing 
Control of Chemical Processing 
Preparing for Film Radiography 

Unit 19 

Lesson 1 
Lesson 2 

Photographic Density 
Calibration of a Transmission Densitometer 

Unit 20 

Lesson 1 
Lesson 2 
Lesson 3 

Measuring Radiographic Sensitivity 
Radiographic Subject Contrast 
Radiographic Film Contrast 
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Lies son 4 
Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 

Unit 21 

Lesson 1 

Unit 22 

Lesson 1 

The Effects of Geometric Factors on Definition 
The Effects of Graininess Factors on Definition 
Depth Localization of Defects 
Depth Localization of Defects 
Procedure Qualification 

Operation of Portable Power Plants 

Shipping Radioactive Materials 
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Samatioii Protection Factors 
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X-Ray Sc>tmatic Representation 
Gamma Ray Decay Tables 
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Dsca-Y Chz.Tts and Half-I-ife liridinin 192 and Cobalt -oB) 
Metal Proper t ies 
Weld TermiiHjlogy 
Weld TermiiKsiogy Test 
Field Trip instruction Sae-^t for Stndents 
Steel P i | ^ Thickness Table <I^pe Scliediiie ICTinfbers) 
Basic Symbols - Noisdestnictive Testing 
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Saniple Report Forms 
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IXSTRuCTOR'S JLESSOJN: PLAN 
Related TecfiniBical Imfononiatsoii 

l init 
JLiesson 
T ime 2 hours 

SUSJECT: Radiosrapliiir a s am IsidEjistrial Tool 

AD.! (or porposel- i o develop a iaaniiliarizatioE with the va r ious u se s of 
pesie^ratiisg radiatioia a s i t nrtay be used by indus t ry 

.mNG AIDS: R adi©gra]!&y facili tnes 
RadiograpSiic •i?̂ ''"n) of defects izt "weids and cas t ings 
FilTpni of corrosiom dasniage in. piping 
Sanaple defective p a r t s 

'^S- XossdestrgiLctive TestsEg Handbook^ Yoiume L 1963^ 
So«nety of IXosdestraictive Test ing. Hvanston^ I l i , 
Iiafonaatioini Saieet #1 ^Incliiided i n Appendix of this 

P E S PARA 1IO:N; sof ttae learsserl 
A- As an iiatrodaictioM^ esplaiss tth-e peirpose of feis cou r se and br ief ly 

d e s c r i b e the pr©cedere= and ac t iv i t ies im. which the c l a s s "will be 
mvr^lved duTims. t^& cotnLrse 
De:niie radiograplay gwrite i t oi£ chalfeboard) 
State brief ly tlse fsiisiction of a r ad iog raphe r 
Make c o s ^ a r i s o s ©f lEjeaSjical and indus t r i a l radiography 
indzcate sosae o s e s of rad iography bes ide s defect detect ion 
Poin t o32t that somie defects a r e neat de tec table by rad iography 

3 - introdiice tlie aima o r 'psirpose of this l e s son . 
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U. PRESENTATION (of the information) 

Instructional Topics 
A, Radiography for flaw 

detection 

Things to Remember to Do or Say 

4, 

Explain and discuss preventive 
maintenance programs to detect 
fatigue cracks, corrosion, and 
other service defects. 
Explain & discuss the code r e ­
quirements for inspection of new 
fabrication. 
Explain the use of radiography for 
inspection of high performance 
equipment such as aircraft, where 
failure cannot be tolerated. 
Explain & discuss flaw detection 
for the improvement of manu­
facturing processes . 
Questions 

B. Radiography as a gauging 
device 

1. List the automated devices used by 
steel mil ls to control the thickness 
of sheet steel. 
Processes whereby sheet steel is 
gauged through detecting variation 
in radiation intensity as it passes 
through the sheet while it moves 
p^st the radiation beam. 

2. Explain the control of cigarette 
density by radiation gauging. 

3 . Explain & discuss the measurement 
of corrosion damage employing the 
use of radiographs and instrumented 
radiation gauges. 

4. Sketch a typical fluid level gauging 
application using a "Penetron" type 
device. 

5. Questions 

C. Other uses of radiography 1. Describe the: 
a. Identification of false ar t works 
b . Location of hidden objects 
c. Inspection of components for 

proper placement in electronic 
manufacturing 

2, Questions 

1 K2 
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i n . APPLICATION I dr i l l ; i l lus t ra t ions , analogies , o r a l quest ions o r 
ass ignments ) 

A. Take students on a guided tour of the school faci l i t ies and point 
out the var ious p ieces of equipnnent used in indus t r ia l rad iography. 

B . Show sample of rad iographs , defective welds , cas t ings and 
co r ro s ive meta l l o s s in s tee l pipe. 

C. P<romote d i scuss ions during tour regarding the use of pene t ra t ing 
radia t ion. 

IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 

NOTE TO INSTRUCTOR. The following e s s a y type t e s t quest ions will be 
given for m o s t of the l e s son plans in this cou r se . It i s suggested that the 
in s t ruc to r use the e s say quest ions as a guide for designing objective type 
tes t i t e m s ( t rue - fa l se , mul t ip le choice, completion, matching , e t c . ) to 
be used as a pr in ted " P a s s - o u t " t e s t . The tes t ing method should be 
var ied to main ta in a high i n t e r e s t level 

Conduct a quest ion and answer per iod on the u s e s of penet ra t ing 
radiat ion for indus t r ia l p a r p o s e s . 

A. How can penetra t ing radia t ion m e a s u r e th ickness of m a t e r i a l s ? 

B. How can penetra t ing radia t ion m e a s u r e the re la t ive dens i ty of a 
m a t e r i a l ? 

C. How can penet ra t ing radia t ion be used as a r e m o t e l iquid l eve l 
ind ica tor and /o r level con t ro l l e r ? 

D How can penetra t ing radia t ion be used to de tec t the p r e s e n c e of 
in te rna l e ros ion o r co r ro s ion in a pipe o r v e s s e l ? 

E- How can penetra t ing radia t ion detect in te rna l flaws in opaque 
objects ? 

V. SUMMARY 
A. Radiograph i s a shadow image of an opaque object-

B. Radiographs cannot detect al l hidden discont inui t ies in an 
opaque object. 

C. Pene t ra t ing radia t ion has many other indus t r ia l u s e s . 
The Next Les son i s : Indust r ia l Applications of Radioisotopes 

1-1-3 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 1_ 
Lesson 2 
Time 2 hours 

SUBJECT: Industrial Applications of Radioisotopes 

AIM (or purpose): To develop an understanding of the many industrial 
uses of radioisotopes 

TEACHING AIDS: Film: Industrial Applications of Radioisotopes, (I960), 
57 mins.v, 16 mm, sound, U.S. Atomic Energy 
Commis sion 

EQUIPMENT: Fi lm projector and screen 

PREPARATION (of the learner) 
Introduce the film - name^ length, color, etc. s t r ess lesson ainti, 
A. The following points should be observed by the student when 

vie^?ing the film. 
1. The three fundamental divisions of industrial usage 
2. The various types of gauging devices and how they differ: 

i . e . , the through - t ransmission, the backscatter, the beta 
and the ganoma ray gauges 

3. Methods of flow measurenoent using ladioisotopes 
4. Uses of flow gauges and fluid level indicators 
5. The various types of radiographic exposure devices show^ in 

the film 

B. The above points will give a better understanding of the many 
applications of industrial radioisotopes, 

C. After the film is shown a te!i:t will be given regarding the previously 
discussed i tems. 

1-2-1 
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Sho-w the f i lm 

JDEL AFPUICATIOM ((dirilll,- i l l o i s t r a t ions , a n a l o g i e s , o r a l q u e s t i o n s o r 
gy signDznnieinilts)) 

IMscnnss tffiiie fflLmm - -wifilii t h e s tmdents and e m p h a s i z e t he fol lowing 
ptDTJTmffsr 

A . Tlae ttBnree fkimdairCTentai c l a s s i f i c a t i o n s of i n d u s t r i a l r a d i o i s o t o p e 
icattncDiiis^ 

2 . RadJCTgrapSi!.-^ 

A s e a d a ®ff tiiiese s x e a s of w o r k a r e d i s c u s s e d the s u b j e c t should 

Bue ammpfliEed aicd €;jiaBiOTated u.pon. 

B- TElae TOiiiniciplles smd anpiicafeEons ofr 

1- Mack scafitter ^ i m g e s 

2» ffietta gacDges 
3^ G-amsmma garaiges 
4» TSiLia îfflgln-ldraTisinndLSsion g a u g e s 
5 . Fliiiiiaji (iemsitfiiaiEiiefeeFS 
€>- niraid le"^yel g a u g e s 

C- Ulae ffiMereiEtt t t jpes ©f g a m n i a e x p o s u r e d e v i c e s s e e n in the f i lm 

amffl ttBiie -^ffajrmDms appiicatiiorts of each^ 

3D, "Tiraceir ajuplicafiiQims 

E_ If certtaim poiEofts n e e d a d ^ t i o n a i c l a r i f i c a t i o n r e s h o w the f i lm o r 

p(D)irtti<jpinis (î ff itt-
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IV. TEST ( final check on s tudents ' comprehension of m a t e r i a l presented) 
Note: Oral Quiz 

A. What a re the three basic ca tegor ies or classif icat ions of indust r ia l 
isotope appl icat ions? 

B. Explain the difference between a back sca t t e r and a through 
t r ansmiss ion thickness gauge, 

C. What is the field of application of a Deta gauge ? Of a gamma 
gauge ? 

D. Why is it n e c e s s a r y to have different types of gamma ray exposure 
devices in radiographic appl icat ions? Why a re different isotopes 
used? 

E. How can a volume of fluid flow be m e a s u r e d using rad io iso topes? 

V. SUMMARY 

A. Industr ial applicat ions of radioisotopes a r e being applied by manu­
fac ture rs of rubber , s teel , p las t ics , paper , nylon, foods, cement , 
ships, oil and automobi les . 

B. T r a c e r m a t e r i a l s mus t be handled carefully and controlled because 
they a r e not usually recovered . 

C. Beta e m i t t e r s a r e used for penetrat ing thin m a t e r i a l s having a 
low relat ive density, 

D. Gamma e m i t t e r s a r e used in radiography and in measu r ing thick, 
high density m a t e r i a l s . 

The Next Lesson i s : Ul t rasonic Nondestruct ive Tfesting 

1^2-.3 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Informiation 

Unit Z 
Lesson •. 
Timie 1 hour 

SUBJECT: Untrasonic Nondestruct ive Test ing 

AIM (or purpose): To develop understanding of nondestruct ive testing 
methods outside the field of indus t r ia l radiography 

TEACHING AIDS: Ultrasonic tes t equipment 
Ultrasonic tes t blocks 
Samiple defective pa r t s 
T ransduce r s 

REFERENCES: Nondestructive Testing Handbook, Volume II, 1963, Society 
for Nondestructive Testing, Evanston, 111. 

_ p-^-gp^-^^^jQj^ ^^^ ^^^ l e a rne r ) ~ 

Explain how this method of test ing can be useful to the rad iographer : 

A. As a supplement to radiography 

B. Where radiography can not be effected 

C, When a l e s s expensive method of test ing is needed 

D, As a thickness t es t where only one side of the m a t e r i a l is exposed 

2-1-1 



II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Pulse echo testing 

1. Transmission 
2. Reception 
3. Reflection 

3, 

Draw a chalkboard sketch to 
illustrate the introduction of sound 
into a mater ial , its reflection, and 
reception by the instrument. 
Explain the pulsing of the sound 
to allow time for receiving the 
reflected signal. 
Questions 

B. Ultrasonic t ransducers 

3. 
4, 

Explain the piezoelectric 
phenomenon* 
Term means "Pressure Elec t r ic" 
P ressu re applied to Quartz 
crystal causes a potential difference 
between its opposit sides; ul tra­
sonic transducer contains such a 
crystal . 
Describe the construction of 
transducers including the wear-
plate, dampening mater ia ls , and 
electrical connections. 
Display typical t ransducers . 
Questions 

I I 

C. Wave propagation 
1. Longitudinal 
2. Shear 
3. Surface 
4. Lamb 

1. Illustrate and define on chalkboard 
the various wave forms. 

2. Illustrate applications for each mode 
or v/ave form. 

3. Questions 

D. Acoustic impedance 1. Explain sonic reflections in te rms 
of accoustical mismatch. 

2. Explain why some mater ials reflect 
part and transmit part of the inci­
dent beam. 

3. Explain the decay of the sound 
intensity as the beam travels farther 
away from the transmit ter . 

4. Questions 

l ! 

! I 
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II. PRESENTATION (continued) 

Instructional Topics Things to Remember to Do or Say 
E. Applications for sonic 

testing 
1. Flaw detections 
2. Thickness measure­

ment 

1. Illustrate flaw detection on chalkboard. 
2. Illustrate on chalkboard the measure­

ment of pipe wall thickness. 
3. Questions 

Limitations of ultrasonics 
1. Favorably oriented 

defects 
2. Surface condition 

1. Compare favorable flaw orientation 
to radiography, 

2. Define the minimum preparation re­
quired of parts to be tested. Weld 
spatter on surface should be removed 
to ensure proper contact with probe. 
Small balloon filled with water can be 
placed betweer probe and specimen 
surface to ensure proper contact 
over i r regular surfaces. Oil or 
grease sometimes used to improve 
probe-specimen contact. 

3. Questions 

in . APPLICATION (drill, i llustrations, analogies, oral questions or 
assignment) 

Have students illustrate or explain the following: 
A. The three methods of pulse echo testing. 

B. The detection of a defect by chalkboard sketches using the 
longitudina'' wave, the shear wave, and surface wave techniques. 

C. The piezoelectric effect. 

D. How discontinuities in a casting can be located by the acoustic 
impedance method. 

E. The sonic method of flow detection; thickness measurement. 

F . Advantages and disadvantages of the ultrasonic method of testing. 

NOTE: A field trip to a commercial testing lab should be undertaken 
later to give the students a better understanding of ultrasonic 
non-destructive testing techniques. 
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IV. TEST (final che ::k on students' comprehension of mater ia l presented) 
NOTE: Written Test 

A. 
B. 

C. 
D. 
E. 

Define the piezoelectric effect. 
Draw a sketch of longitudinal wave, shear wave and surface wave 
propagation modes. 
Whai is meant by pulse echo testing? 
What is acoustical impedance ? 
What are the two major uses of ultrasonic testing ? 

Check papers and discuss 

V. SUMMARY 

A. Ultrasonic testing advantage over radiography is that operator can 
work from only one side of specimen being examined. 

B. Disadvantage as intimate contact with specimen requires smooth 
working surfaces or angle inspections. 

C. Area covered in a given time is usually greater than that covered by 
radiographic methods. 

D. Lack of a permanent record, as in radiography, is a disadvantage 
E. Wave propagation method of testing is a visual method of inspection 

employing the use of an oscilloscope. 
F. Acoustic impedance method of testing employ? the use of sound waves. 

ii 

i 

The Next Lesson i s : Magnetic Part ic le Testing ! ; 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Les sen 
Time 2 hours 

SUBJECT: Magnetic Pa r t i c l e Testing 

AIM (or purpose): To develop an unders tanding of a test ing technique o ther 
than radiography 

TEACHING AIDS: Chaikboard, chalk, and e r a s e r 
Horseshoe magnet and cracked specimen 

MATERIALS: Oil for wet powder method 
Magnetic powders 

REFERENCES: Information Sheet #2 
Nondestruct ive Test ing Handbook, Volume II, Society 
for Nondestruct ive Testing, 1963, Evanston, Illinois 
Nondestruct ive Test ing-Magnet ic P a r t i c l e Testing PI-4-3,, 
1964, Genera l Dynamics-Convai r , San Diego, California 

L PREPARATION (of the l e a rne r ) 
A. Explain the advantages of the magnet ic par t ic le method 

1. Very sensi t ive to surface defects 
. 2. Useful for detection of fine fatigue c racks 

3. Requi res ve ry l i t t le training for mos t tasks 

B. Show how the method can be used to aid the rad iographer 
1. Help to identify film defect indications 
2. Can be used where radiography may not be effective 
3. May be l e s s expensive tes t for the same quality of inspection 

2~-2-l 



II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Magnetic fields 
1. Longitudinal fields 
2. Circular fields 
3. Induced fields 

1. Pass out sheet #2, (PP. 7-8 Inst. 
Guide). 

2. Draw chalkboard sketch of the 
various type fields and how they are 
produced. 

3. Explain how the direction of the 
energizing current deterxnines the 
type of magnetic field. 

4. Explain how the anticipated defect 
orientation determine the type of 
field to be used. 

5. The type of current determines the 
depth of the defect which can be 
detected. 

6. Question the group to emphasize the 
major points on this topic. 

B. Flux leakage 
1. At a discontinuity 
2. Related to field 

direction 
3. F rom subsurface 

defects 
4. Methods of 

detecting 

L Explain the polarity of the flux 
leakage at a discontinuity. 

2. Illustrate why the defect must be of 
proper shape and orientation to 
cause leakage. 

3. Illustrate by sketching, on chalkboard, 
the broadening of the flux leakage from 
subsurface defects. 

4. Explain the attraction of magnetic 
powder to a flux leakage field: 
a. Part icle polarity 
b. Magnetic attraction 

5. Briefly review key points. 

C. Ma.gnetic particles 
1. Color contrast dry 

powder 
2. Color contrast wet 

powder 
3. Fluorescent wet 

powders 

Explain the difference between the 
three pr imary types of powders, and 
the advantages of each type: 
a. Dry powder has more mobility 
b. Dry best for subsurface defects 
c. Wet powders best for fine defects 
d. Fluorescent powders easier to see 

when used with ultraviolet light 
e. Color contrast powders require less 

expensive equipment 

n 

ii 
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Instructional Topics Things to Remember to Do or Say 
2. Ask questions 

i i * 

lb 

D. Magnetic particle method Demonstrate the magnetic 
particle method. 
Select a piece of ferrous 
material known to contain a 
discontinuity. 
Place specimen on table and 
sprinkle iron powder on surface 
known to contain discontinuity. 
Straddle discontinuity with 
open end of horseshoe magnet 
Have students observe how 
iron powder particles rearrange 
themselves to the shape of the 
discontinuitv> 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. 

B. 

Draw typical part shapes on chalkboard or have students to make 
the drawing on the chalkboard showing typical defects and ask the 
following questions: 
1. What type of magnetizing field is used to majnetize the part for 

each type defect? 
2. What type defects cannot be detected by this method? 
3. What type magnetic particle would be best for each defect? 

Have students sketch the magnetizing of parts to produce: 
1. A longitudinal field 
2. A circular field 
3. An induced field 

C. Let students make some applications of magnetic particle flaw 
detection and observe the pattern of rearrangement of the*iron 
powder part icles . 
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IV. TEST (final check on students' comprehension of mater ial presented) 
NOTE: Written Test 
A. What is a magnetic particle? 

B. What causes flux leakage? 

C. Why does the direction of the field influence the test resul ts? 

D. Draw a sketch of a longitudinal field, a circular field and an 
induced field indicating the method used to achieve each field. 

With the class participating check and discuss the test. 

V. SUMMARY 
A. Magnetic particle method is a relatively simple, easy to learn, 

operation, 

B. This method locates small cracks that cannot be picked up by 
radiography. 

C. Specimen must be capable of being magnetized. 

D. Magnetic particle inspection confined to surface or near-surface 
discontinuties. 

E. This is a relatively inexpensive method of inspection. 

The Next Lesson is : Liquid Penetrant Testing 

2-2-4 



INSTRUCTOR'S LESSON PLAN 
Related Technical Information 
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Lesson 3 
Time 1 hour 

SUBJECT: Liquid Penetrant Testing 

AIM (or purpose): To acquaint the student with testing methods other 
than radiography 

TEACHING AIDS: Chalkboard, chalk, and e rase r 
Sample defective parts and test blocks 

MATERIALS: Liquid penetrant spray can kit 

REFERENCES: Information Sheet #2 
Nondestructive Testing Handbook, Volume I, Society for 
Nondestructive Testing, 1963, Evanston, Illinois 
Nondestructive Testing - Liquid Penetrant Inspection -
PI-4-2, 1964j General Dynamics-Convair, San Diego, 
California 

L PREPARATION (of the learner) 
Write aim of lesson on chalkboard 
A. Explain the advantages of the liquid penetrant method briefly: 

1. Describe liquid penetra: t 
2. For inspection of nonmagnetic materials 
3. Detection of surface defects 
4. Relatively inexpensive equipment and mater ials create economic 

advantage 

B. Tell how the method can be used to aid the radiographer: 
L Helps to identify film defect indications 
2. Can be used where radiography may not be effective 
3. May be a less expensive test for the same quality of inspection 

^ 1 

I 
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II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Types of penetrants 

1. Oil phase 
2. Water soluble 
3. Color contrast 
4. Fluorescent 

1. For each type of penetrant 
describe and explain why used) 
a. Removal control 
b. Number of operations in*-

volved 
c. Equipment required 
d. Ease of viewing 

2. Questions 

B. Preparation of the part 
1, Remove paint, dirt, etc, 
2. Degrease 

1. Explain and give reasons why: 
a. Penetrant cannot enter defects 
b. Penetrant will not displace oil 

2. Improper cleaning can ca.use 
erroneous answers - -g ive reasons. 

3. Questions 

C. Application of penetrant 
1. Brushing, spraying, and 

dipping 
2. Time of soak 

D. Removal of penetranc 
1. Plain water wash 
2. Emulsified water wash 
3. Solvent removal 

E. Development 
1. Wet developers 
2. Dry developers 

1. Explain the various methods and 
application! 
a. Drag off 
b. Field inspection vs. laboratory 
c. Production line testing 

2. Manufacturers recommendations 
should be followed on time of 
soak since soak time determines 
entrapnaent of penetrant. 

3. Questions 

1. Water wash for soluble types. 
2. Oil phase penetrants require 

emulsification pr ior to wash - -
explain. 

3. Small volume of parts may be 
solvent cleaned --explain why. 

4. Over washing should be avoided. 
5. Questions 

1. Wet developers best for water 
phase penetrants on production 
line testing 

2. Wet developers best suited to 
use with oil phase penetrants 

r] 
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3. Par ts must be dry to uae dry-
developers . 

4. Good ventilation required for dry 
developers. 

5. Explain use of developers for 
withdrawing entrapped penetrant. 

6. Questions 

i i 

u 

f~ 

F. Inspection 
1. Inspection area 
2. Lighting 

1. Refer to information sheet #2 - -
explaining why. 

2. Inspection should be performed 
immediately after development. 

3. Well lighted area is needed for color 
contrast penetrant inspections. 

4. A darkened area is needed for fluore­
scent penetrant inspections. 

5. Ultra-violet light is needed for 
viewing fluorescent penetrants. 

6. Questions 

in . APPT1.ICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A, Promote the discussion of the limitations of the penetrant method: 
1. Will the method detect subsurface defects? 
2. What effect does oil have on the entrapment of a penetrant? 
3. Would the technique be useful for detecting leaks in vessels , 

etc? 

if 

B. Request a listing of the steps of the process in their proper order . 

C. Discuss the advantages of the fluorescent method over the color 
contrast method. 

IV, TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. List the steps of the penetrant process in the proper order. 

B. List three examples of poor practice which will cause false 
resul ts . 

C. Why do the listed practices cause false resul ts? 

D. Why is the penetrant method more effective on shallow surface 
defects than radiography? 

Ii 
Check papers and discuss 
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V. SUMMARY 

A. Liquid penetrants can be used to inspect non-magnetic materials, 

B. Specimen must first be thoroughly cleaned and de-greased. 

C. Liquid penetrant method is limited to detecting surface defects. 

The Next Lesson is : Inspection of a Defective Par t using the Liquid 
Penetrant Method 

2-"3»4 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 
Lesson 4 
Time 2 hours 

JOB (or operation): Inspect a defective part using the liquid penetrant 
method 

AIM (or purpose): To develop skill in the technique of liquid penetrant 
inspection 

MATERIALS: Paper Towels 
Liquid Penetrant Kit 

TEACHING AIDS: Chalkboard, chalk and e rase r 
Sample defective parts and test blocks 
Manufacturers instruction sheets « 

REFERENCES: Nondestructive Testing Handbook, Volume I, Society for 
Nondestructive Testing, 1963, Evanston, Illinois 
Nondestructive Testing - Liquid Penetrant Inspection 
PI"4"2, 1964, General Dynamics-Convair, San Diego, 
California 

L PREPARATION (of the learner) 
A. Write AIM of lesson on chalkboard. 

B. Explain the importance of being able to perfornri a liquid penetrant 
inspection: 
1. A good technician has a basic knowledge of testing methods 
2. The test can be useful in the interpretation of radiographs 
3. The method may be more useful than radiography for certain 

applications 

2-4-1 
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II. PRESENTATION (of the skills) 

Operations or Steps Key Points (things to remember to 
do or say) 

A. Demonstrate 
1. Preparation of part 

2. Place part on inspection 
table 

Proceed slowly & carefully explaining 
e-3,ch s tep- - questioning as demonstration 
develops Give reasons whenever 
necessary. 

Reinove all paint, dirt, etc, by 
brushing, chemicals or other suit­
able methods. 
Degrease part with spray can 
cleaner. 

Turn area to be inspected upward 
Place on paper or cloth to protect 
table. 

3. Apply penetrant 

4. Remove penetrant 

5. Apply developer 

1, Direct spray nozzle toward ins­
pection area. 

2. Hold about 12" from part to get 
best coverage. 

3 P re s s valve to release penetrant 
4. Spray to cover entire inspection 

area. 
5. Do not waste penetrant by spraying 

until dripping 
6. Allow to soak for time recommended 

by supplier. 

1. Wipe off surface penetrant with 
cloth. 

2. Wet cloth or towel with cleaner/ 
remover from spray can. 

3. Wipe off remaining excess penetrant 
with dampened cloth, 

4. Continue to clean until only a trace 
of penetrant is visible. 

5. Caution: overcleaning by direct 
spraying may remove all penetrant 
from very shallcw or wide defects 

1. Direct developer nozzle toward the 
inspection area. 
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6. Inspection 

3, 

4, 

5, 

Hold nozzle 12" to 18" from the 
part to achieve best action of 
developer, 
Spray lightly by pressing spray 
can valve. 
Inspection area should just be 
damp while applying developer. 
Caution: over wetting of the 
inspection surface will cause 
running of the indications and 
hinder interpretation of results, 

1 Allow adequate time for developer 
to stand Check for recommended 
time. 

2. Observe any indication of stains 
which indicate a defect. 

NOTE: BEFORE GOING FURTHER 
MAKE SURE OF UNDERSTANDING 
BY ASKING QUESTIONS 

III. APPLICATION (practice by learner under close supervision) 

A. Supervise groups of students in the performance of a liquid 
penetrant inspection. 

B. Discuss the factors which can cause poor results after student has 
made liquid penetrant inspection. 

C. Instruct students to tell what they did and why, 

IV. TEST (performance of skill to acceptable standards) 

A. Assign students to perform a complete penetrant inspection. 
Give each student close supervision during test . 

B. Discuss and comment on results observed. 

V. SUMMARY 

A. Preparation of test specimen must be thorough to insure best results . 
B. Use of the penetrant materials in the proper sequence is mandatory. 
C. Each step rnust be timed according to manufacturers instructions. 

The Next Lesson is; Visiting a Commercial Nondestructive Testing Laboratory. 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

NOTE TO INSTRUCTOR: All field t r ips m u s t be carefully planned well 
in advance to make su re students will be able to 
observe the i t ems given in Step I of this l e sson . 

JOB (or operat ion): 

Unit 
Lesson_^ 
Time 6 hours 
(includes t ravel) 

Visiting Commerc ia l Nondestructive Test ing 
Labora to ry 

AIM (or purpose): Develop a bet ter understanding of the var ious inspect ion 
techniques eraployed by indust ry for control of m a t e r i a l 
quality 

MATERIALS: F i l m badges 
Dos ime te r s 
Safety g l a s ses 
Hard hats 

TEACHING AIDS: Chalkboard 
Chalk 
E r a s e r 

I. PREPARATION (of the l ea rne r ) 
A. Write a im on chalkboard, 

B. Ask students to observe the following: 
1. The different types of inspect ion equipment and p r o c e s s e s 
2. The in terna l quality control m e a s u r e s to in su re re l i ab le 

inspect ion r e su l t s 
3. The methods used to identify the cus tomers m a t e r i a l s 
4. P r e p a r a t i o n of m a t e r i a l s p r io r to inspection 
5. P r e p a r a t i o n of technique ca rds and work logs 
6. Marking of pa r t s for disposit ion 
7. P r e p a r a t i o n of r epor t s and cer t i f icat ions 
8. Radiation safety devices 
9. A tes t will be given to check the resu l t s of this field t r i p 

2-5-1 



''mmi^immmmmmmmm mmKmmmmmmfimmmmmimmmmmmmiiBmtmmmmmmmmij^ W -̂̂ ^J*- - - J 

II. PRESENTATION (of the skills) 

Operations or Steps Key Points (things to remember to 
do or say) 

A. Stress safety procedures which 1 
are to be followed m the labora­
tory 

B. Issue equipment, goggles, hard 2 
hats, etc. , before entering lab- 3 
oratory or as instructed by com­
pany officials 

Select a commercial nondestructive 
testing laboratory which offers a 
a complete complement of testing 
processes . 
Cover all aspects of safety. 
Point out the need for gentlemanly 
behaviour and the fact that we 
are visi tors. 

III. APPLICATION (practice by learner under close supervision) 

A. After returning from the trip, ask the students to discuss and 
explain: 

1. The different processes and techniques observed in use by 
the laboratory 

2. Established internal controls to insure a quality inspection 
3. Methods of maintaining records of techniques employed in 

various tests 
4. Safety devices used in maintaining radiation surveillance 

B. Discuss any unusual situations observed during the tour of the 
laboio-tory. 

IV. TEST (performance of skill to acceptable standards) 

NOTE: WRITTEN TEST 

A. Name the different types of nondestructive testing methods you observed 
in this laboratory. 

B. Describe their safety equipment and procedures. 

C. Describe some of the records that must be kept and also 
furnished the client. 

D. What is meant by "Internal Controls" to insure a quality inspection? 

Discuss results of test 
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V. SUMMARY 
A. Safety precautions. 

B. Various types of tests and inspections. 

I f 

C. Need for records. 

D. Conduct on tours and plant visitations* 

The Next Lesson is : Professional Ethics for the Industrial Radiographer 

2-5-3 
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III 
INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 1 
Time 2 hours 

SUBJECT: Professional Ethics for the Indus*-rial Radiographer 

AIM (or purpose): To develop an appreciation of the responsibilities of 
a Radiographer and situations which may ar ise in the 
span of his career 

NOTE TO TEACHER: 
Secure sufficient number of copies of AEC or 
State regulations in advance of this class to hand 
out at this time 

TEACHING AIDS: Chalkboard, chalk, and e r a s e r 
Copy of AEC or State regulations 

REFERENCES: Welding Inspection Manual D-1, D-46, Page 42, 
FOREWORD "Description of an Inspector" American 
Welding Society 33 WEST 39th St., New York, N. Y. 

AEC or State regulations (Information Sh^et #3) 

I. PREPARATION (of the learner) 

A. Write aim of lesson on chalkboard. 

B. Ask the following questions: 
1. How can a radiographer augment his sa lary? 
2. What are the normal results of unethical business practices 

and conduct? 
3. Express how you feel about such practices 

3-1-1 
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II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. The inspector L Explain that the radiographer may 

not always be the inspector. 
Z. Explain also that the inspector is 

generally not the evaluator. 
3. Define the job of the inspector as: 

The interpretation of the results of 
an inspection of parts or an assembly 
and the report of this inspection to 
the controlling authority-

4. Questions 

B. The responsibility of the 
inspector- radiographer 

Explain to the prospective inspector-
radiographer his role in: 
a. Ensuring product reliability 
b. Prevention of accidents and loss of 

life 
c. Securing a profit for the employer 
d. Maintenance of radiographer equip­

ment 
e. Reporting deficiencies in equip­

ment and personnel under his 
supervision 

Questions 

Short cuts which lead to 
professional degradation 

1. Point to the tendency to produce 
inferior quality as the working con­
ditions worsen. 

2. Explain the hazard and consequences of 
the following unethical pract ices: 
a. Incorrect penetrameters 
b. Wrong placement of penetrameters 
c. Incorrect film types 
d. Incorrect film-focal distance 
e. Substitution of satisfactory film 

for film from areas of inferior 
quality 

3. Explain the moral and legal problems 
caused by irradiation of persons 
not under a health control program'. 

i I 
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D. The industrial spy 

a. You and your company could be 
sued 

b. Your AEC License could be 
revoked 

c. Criminal charges could be filed 
against you and your company 

d. You bave a moral responsibility 
to protect those who are in your 
work area 

Questions 

Point out the tendency of some com­
panies to employ means of gaining 
information from competitors. 
Illustrate a number of job assignments 
where a radiographer has access to 
condfidential information'. 
a. Defense plant work 
b. Research work on space programs 
c. Work on parts for which a patent 

has been applied 
Warn the student of the hazard if 
discussing his work with people out­
side of his job responsibilit ies. 
Questions 

III. APPLICATION (drill, i llustrations, aialogies, oral questions or 
assignments) 

A. Ask the students for an opinion of their responsibilities to an 
employer observing unusual attitudes as this will indicate 
individuals who miay need closer supervision and guidance. 

B. Invite students to explain or discuss the legal ccnsequences for 
accepting gratuities for the falsification of test records . 

Û  

LJ: 

C. Suggest students explain and discuss the role of the inspector in: 
a. Making a profit for the company 
b. Maintenance of equipm.ent 
c. Ensuring safety of company and customer personnel 

D. Assign students to discuss the job of an inspector. 
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IV. TEST (final check on students' comprehension of material presented) 

NOTE: WRITTEN TEST 

A. What are the possible consequences of accepting icvors or money for 
falsifying records? 

B. What is the job of the inspector? 

C. Name three hazards of using unethical radiographic short cuts. 

D. What possible monetary loss or consequence could ar ise from the 
unnecessary exposure of others to radiation? 

E. What is the best way to avoid revealing industrial sec re t s? 

Check and discuss 

V. SUMMARY 

A. Unethical reporting methods and practice can destroy the value of 
product inspections. 

B. Improper inspection piactice can create and propogate hazardous 
working condition«. 

C. Poor inspection practices can be considered a form of sabotage. 

D. How federal laws control the possession, use and handling of 
radioisotopes in industry. 

The Next Lesson is : Radiation detection instruments 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

1 
2 hours 

SUBJECT:- Radiation Detection Instruments 

AIM (or purpose To develop an understanding of the use of instruments 
for detection and measuring ionizing radiation 

TEACHING AIDS: Film trip: Civil Defense Radiological Instruments, 35 mm 
Office of Civil Defense, Department of 
Defense, (Complete with lecture narrative 
from Radiological monitoring for Instructors 
course; RMI, or Exhibit-A of Appendix) 

35mm film slide projector and screen 
Dosimeters , dosimeter charge, and survey meters 

REFERENCES: Maintenance manuals for instruments 
Radiation Safety in Industrial Radiography with 
Radioisotopes, P . Mo Fraz ie r , C.R. Buchanan, B. W. 
Morgan, Bulletin AECU 29v^7, U.S. Atomic Energy 
Commission, Washington, D. C. 

I. PREPARATION (of the learner) 
A. State the subject of this lesson and briefly explain why radiographers 

must be familiar with radiation detection instruments. 

B. Introduce the film and explain briefly the important i tems it covers 
including the following; 
1. Different types of instruments for detecting ionizing radiation 
2. Purpose of each type of detecting instrument 
3. Similarities in the ability of each to detect ionizing radiation 
4. The limitations of each type of detecting instrument 
5. The basic difference between a dosimeter and a survey meter 
6. The comparison of total dose vs dose rate 
7. The definitions of the following: Roentgen, rad, and rem and 

how they apply to radiation sa fety 
8. Abbreviations of certain often used terms 

C. Advise group a test will be given. 

4-1-1 
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II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Show the film strip in 

three parts 
NOTE: 

Present the narrative in three (3) parts 
as furnished with the film strip-

NOTE: 
Ask for questions or ask questions 
during the showing of each of the three 
par ts . 

Par t I: 

Par t II: 

Par t III: 

Par t I: Dosimeters and dosimeter charges 

Par t II: Geiger Muller-type survey mieters 

Par t III: Ionization chamber-type survey 
meters I . 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Review the following points of information presented in the filnn: 
1. Similarity of the various types of radiation detection instruments 
2. Difference between a geiger counter and an ionization chamber 
3. Meanin g of dose rate 
4. Meaning of roentge*^, rad, and rem 
5. Desirable character is t ics of detection instruments 
6. Undesirable character is t ics of different types of detecting 

instruments 
7. Care and maintenance of detecting instruments 

B. Call on individuals in the class to give the abbrevations for 
roentgens, roentgens per hour, rnilliroentgens per hour. 

C. Point out the basic difference between a dosimeter and a survey 
meter as was illustrated in the Tilm str ip. 

4-1-2 
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IV. TEST (final check on students' comprehension of material presented) 

A. Give a written test - - (The following questions are suggested) 
1. List four desirable characterist ics of survey nieters . 
2. What is the phenomenon on which the detection of radiation is 

based in the construction of gamma ray detection and measuring 
instruments ? 

3. What are the two most popular types of enclosed gas volume ra te-
measuring instruments ? 

4. Define dose and dose rate, 
5. Explain the operation of an ionization chamber. Use a sketch if 

necessary. 
6. Draw a sketch of the ionization chamber and electrometer suspension 

of the pocket dosimeter. Label the par ts . 

B, After the class has completed the test, state the correct answers to 
each question with the students assisting. 

The Next Lesson is : The Film Badge 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 1 hour 

SUBJECT: The Film Badge 

AIM (or purpose): To thoroughly acquaint the student with the function and 
construction of an industrial film badge 

TEACHING AIDS: Film badge holder and film badge 
Cut-away of filra badge and holder 

I PREPARATION (of the learner) 
A. Write aim on chalkboard. 

B. Explain the importance of the film badge. 
1. Give an account of an actual incident such as the following: 

A filme badge processing service company wired a customer 
that one of its film badges indicated an exposure to 5, 000 
mil l i rem of gamma ro x radiation. An investigation revealed 
the employee had lost his film badge temporarily while making 
radiographic exposures and the film badge was later found a 
few inches from the exposure device. This indicated the film 
badge, but not the wearer, was exposed to 5, 000 m / r e m . 

2. Indicate that it used to control the radiographers radiation 
exposure and will determine if the radiographer has exceeded 
his safe operating dosage. 

3. Point out that control and monitoring of dosage is essential to 
the continued health and safety of the radiographer. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Purpose of film badge 1. Display cut away badge and film 

envelopes so that all may see 
construction. 

2. Explain how the badge is used to 
measure accumulative dosage. 
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II. PRESENTATION (continued) 

Instructional Topics Things to Remember to Do or Say 
3. Point out reason why film badge is 

used in addition to the dosimeter. 
4. Indicate that the badges are for 

permanent record. 

B . 

C. 

Types of radiation 
detected 

Construction of film 
badges and filin badge 
holders 

List the two basic types of radiation 
detected: beta and gamma. 
Explain how these are recorded on one 
film by use of fil ters, filter density 
and thickness filters out beta part icles. 

Sketch the construction of the badge 
and holder, and display actual i tems. 
Stress that the purpose of the cadmium 
and copper strips in the holder-fil ters 
out beta particles in filtered a rea 
leaving only an indication of gamma 
radiation. 
Define the function of the film badge 
holder case; In addition to filtering it 
provents damage to films, also provides 
convenient carrying case. 

D. Wearing of film badges 

E. Care of film badges 

Give reasons why badges should be 
worn: 
a. Badges should be worn on the body 
b. Badges should be worn at all times 

while performing radiographic 
operations 

c. By only one person 

Point out why: 
a. Badges must not be placed near heat 
b. Film badges must be s tored away from 

radiation. 

u 
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F . Control badge 

c. Badges mus t be in holder when 
worn. 

d. Badges mus t be kept dry . 

Explain purpose of control badge: 
a. During shipment to and from 

cus tomer and while rad iographer 
is not using badge, all badges a r e 
s tored with control badge. 

b. If control badge indicates 50 m / r e m 
when checked, sub t rac t s ame 
amount from individual u s e r s 
dose . 

E ' 

III. APPLICATION (dri l l , i l lus t ra t ions , analogies, o ra l quest ions o r 
ass ignments ) 

A. Have all students sketch a c r o s s sect ion of the typical film badge 
holder with f i l t e r s . 

B. Ask students to explain the purpose of the f i l t e r s . 

C. Ask students to l i s t three actions which could damage the film 
badge. 

D. Have students explain all the rules for wear ing film badges. 

IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: "Written Test 
A. What a r e th ree manda to ry ru les regarding the wear ing of f i lm 

badges ? 

B. Why does a film badge holder have meta l s t r ip s attached ins ide? 

C. Why is the film badge worn in addition to the d o s i m e t e r ? 

D. What a r e the three types of radiat ion recorded by the film badge? 

E. Does the film badge r eco rd total dose or dose r a t e ? Explain in 
de ta i l ? 

Check and d i scuss when all tes ts a r e completed. 
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V. SUMMARY 

A. Filmi badges advantage is that a permanent record of total accumulated 
exposure is obtained. 

B. Badge can indirectly differentiate between beta and gamma radiation. 

C. Film badge and dosimeter readings compliment each other. 

The Next Lesson is : Use of Pocket Dosimeters 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 
Lesson 3 
Time 2 hours 

JOB (or operation): Use of Pocket Dosimeters 

AIM (or purpose): To develop skill in the use, and maintenance of pocket 
dosimeters and chargers 

TEACHING AIDS: Pocket dosimeters 
Dosimeter charger 
Small source of ionizing gamma radiation such as 5 mc 
Co60 sources used in civil defense classes 

REFEELENCES: Manufacturers operation and maintenance manuals for 
dosimeter and charger 

T. PREPARATION (of the learner) 

A. Show the class a pocket dosimeter and explain its importance to a 

radiographer. 

B. Point out advantages of the dosimeter over the film badge . 

C. Emiphasize the importance of proper maintenance of pocket dosimeter 
and charger. 

II. PRESENTATION (of the iskills) 

Operations or Steps Key Points (things to remember to 
do or say) 

A. Reading the dosimeter Position students so they can see 
and hear. 
1. (DEMONSTRATE) and point 

out the various parts of a 
dosimeter and charger. 

2. Point out that the eyepiece 
should be held about 1/2" 
from the eye. 
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Call attention to the strong 
light or use light on charger, 
CAUTION not to p ress the 
dosimeter to charger position 
when using charger as this 
would cause the reading to be 
altered. 
Emphasize that the zero 
mark should be to the left 
of the field of vision. 
Note that the dosimeter need 
not be set to exactly zero 
at the beginning of the exposure 
period . 
Explain that the dosage is 
determined by subtracting the 
first reading from the last 
reading in the exposure period. 

:\ 

I ! 

n 

B. Charging of dosimeters 
1. Place charger on table 
2. Connect dosimeter to charger 
3. Adjust the dosimeter 

Demonstrate and explain each 
step 
1. Place at convenient height 

for ease of reading of dosimeter. 
Remove dust cover from 
charging receptacle. 

2. Remove dust cover from 
dosimeter , Insert contact mto 
charging receptacle. 

3. Place eye about 1/2" from the 
eyepiece of the dosimeter. 

4. Depress the dosimeter to 
the bottom of the receptacle. 

5. Rotate the adjust knob on 
the charger until the dosimeter 
reads ner r zero. 

6. Release pressure on dosimeter 
until charger disengages. 

7. Read dosimeter using internal 
light to ascertain if charging 
is correct , 

8. Emphasize importance of 
reading scale in horizontal 
positions. 

D 

D 
D 
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II. PRESENTATION (continued) 

Operations or Steps Key Points (things to remember to 
do or say) 

C. Dosimeter charger 
adiustments 

Demonstrate and explain. 
1. If dosimeter will not zero: 

a. Replace battery in charger 
b. Polish battery contacts with 

crocus cloth 
2. If replacement battery is not available, 

try removing the light bulb inside 
charger. 

3. Explain why 
4. If bulb is burned out, replace with 

the spare bulb located inside the 
case. 

HI. APPLICATION (practice by learner under close supervision) 
A. Have students demonstrate ability to read and charge dosimeter. 

B. Let students reset dosimeters to read exactly 100 mr . Ask students 
to turn dosimeter 180 degrees so that the reticle or scale is 
up-side-down, and have them read dosimeter in the inverted position. 

Repeat readings obtained at 90 degrees and at 180 degrees from 
horizontal. Compare readings with horizontal reading. 

IV. TEST (performance of skill to acceptable standards) 
A. Ask one or more students to charge dosimeters to near zero and 

let other class members check for correct procedure. 

B. Have students place their dosimeters on the r im of a 2 foot radius 
circle. Place a 5 MC cobalt 60 source in the exact center of the 
circle and let each student calculate the period of time to produce 
a dosage of from 100 to 150 mr . at the circle. Remove all 
dosimeters at the same time. 

C. Have students read, record, and recharge his dosimieter. 

D. Compare and discuss the results of each students efforts. 

The Next Lesson is: How to Use a Survey 

4-3-3 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 
Lesson 4 
Time 2 hours 

JOB (or operation): How to use a Survey Meter 

AIM (or purpose): To develop adeptness in the operation of beta-
gamma survey meters 

TOOLS AND EQUIPMENT: Several beta-gamma survey meters 
Radioactive gamnaa source 

REFERENCES: Manufacturers operation and maintenance manuals 

I. PREPARATION (of the learner) 

A. Explain the importance of the proper use of survey mete r s . Pointing 
out that it is the most valuable piece of safety equipment in the 
radiographers possession. It indicates the presence of a radiation 
field and immediately indicates its intensity. 

B. Indicate that in almost every case radiographic accidents could 
have been avoided if the survey meters had been used properly, 

C. Relate story or personal experience along this line such as: 
A radiographer was making several exposures using a gamma 
exposure device as illustrated on the chalkboard- This device 
enabled the radiographer to crank the source capsule into a 
flexible tube. At the end of each exposure he was supposed to 
crank the capsule back into the device and then check the surface 
of the device with his survey meter to make certain the capsule 
was safely back in the storage device. 

After making several routine exposures he stopped checking the 
device with his survey meter after each exposure. 

At the completion of his assignment he noticed that the survey 
meter indicated the source was not in the storage device. A 
quick check with his survey meter located the capsule at the 
far end of the flexible source tube. 

I 
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For quite some time he had been cranking the source out when 
he should have been cranking it in. As a result he had been 
exposing himself to a large amount of ionizing radiation and was 
not making any radiographs. A quick check with the survey meter 
before and after each exposure would have preraented this accident. 

IL PRESENTATION (of the skills) 

ii 

! I 

Ope<Eations or Steps Key Points (things to remember 
to do or say) 

NOTE: Encourage students to ask 
questions during Demons­
tration. Position students 
so they can see and hear. 

A. Pick up survey meter 1. Grasp meter by handle, 
2. Point chamber end away 

from body, explaining why. 

B. Turn instrument switch to on 
position 

L Turn selector switch to zero 
position, 

2. Allow the instrument to warm 
up at least two minutes, pointing 
out why. 

C. Zero calibrate 1. Turn zero knob until needle 
reads zero on meter . 

2 , Observe needle for drift 
or er ra t ic action. 

3, Repeat zero step after waiting 
a short period if needle tends 
to drift. 

D. Range selection Check the zero reading on 
each scale as the switch is 
moved to each position. 
NOTE: The zero should not 
shift when the meter is not 
in a radiation field. 
Turn selector switch to the 
position for the required 
measurement of radiation. 

h 

E. AEC range requirements 
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III. APPLICATION (practice by learner under close supervision) 
A. Request that each student perform the normal operation of zeroing 

and checkout of the survey meter . 

B. Draw meter readings and range switch position on chalkboard and 
have students state dose rates indicated • 

C. Question group in the areas of what, how and why. 

IV. TEST (performance of skill to acceptable standards) 
NOTE: Written Test 

A. What is the purpose of the adjustable rheostat knob? 

B. The survey meter and measures 

C. A survey does not measure dose. 

D. Survey meter ranges can be 
hour as well as P^^ hour 

to indicate per 

E. An AEC approved survey meter for use in radiography must have 
a range of m r / h r or lower to r / h r or higher. 

V. SUMMARY 
A. Survey meters or rate mete rs give a quick indication of the 

presence of a radiation field. 

B. Rate meters also indicate the dose rate of a radiation field. 

C. Rate meters cannot indicate the total accumulated dose unless the 
radiation field is constant. 

The Next Lesson is: Practical Procedures for Measurement 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit __4 
Lesson _5 
Time 2 hours 

SUBJECT: "Practical Procedures for Measurement tt 

AIM (or purpose): To develop an understanding of the supporting theory of 
radiation detection instruments used in industrial 
radiography 

TEACHING AIDS: Film: PKACTICAL PROCEDURES FOR MEASUREMENT 
48 mins, 3 16 mm, sound, U^S. Atomic Energy 
Commission 

EQUIPMENT: Film projector and screen 

L PREPARATION (of the learner) 

A, In order to achieve the maximum benefit from radiation detecting 
and measuring devices a radiographer must be familiar with the 
operating characterist ics f the equipment, A thorough knowledge 
of the equipment in which L le radiographer has entrusted his life 
can only be termed as good comrrion sense, 

B, LOOK FOR THE FOLLOWING POINTS IN THE FILM: 
The avalanche effect in a geiger tubeo 
Fluorescent effect in a scintillator. 
Steady flow of current generated in an ionization chamber. 
The operating ranges of the three types of instruments and their 
individual character is t ics , 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remiernber to Do or Say 
A, "^Practical Procedures for 

Measurement. F i rs t part, 
Principles of Radiation 
Detection 

i. Show film, rerun if necessary 
stopping film to clarify points 
as needed. 
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III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Request students to show by chalkboard sketches or with pencil and 
paper the range of voltage operation of each of the three type detectors 

B. Have them review and discuss the characterist ics of the three types of 
detectors, 

C. Discuss the formation of secondary ion pairs and the phenomenon 
called an "ion avalanche". 

lY. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 

A. List in increasing order of operating voltage the three types of 
detection instruments shown in the film, 

B. Outline the operating characterist ics of each type instrument. 

C. What happens in a detection chamber when a gamma ray passes 
through ? 

D. What are secondary ions ? 

E. What is an ion avalanche ? 

Check pcxpers and discuss 

V. SUMMARY 
A. The need for radiation detection and measurements, the principles 

and the use of various types of instrumentation. 

B. Emphasis on the Geiger-Muller tube 

C. Absolute and comparative activity measurements . 

The Next Lesson i?: Radiation 
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V, SUMMARY 

A. Safety Precaut ions 

B. Various types of tes ts and inspections 

C. Need for records 

D. Conduct on tours and plant vis i ta t ions 

u 

The Next Les son i s : Profess ional Ethics for the Indus t r ia l Radiographer 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

SUBJECT: Radiation 

Unit 
Lesson 
Time 

4 
6 
1 hour 

AIM (or purpose)' To develop familiarization with the methods of 
monitoring and the control of penetrating radiation 

0 

I ! 

0 
0 

TEACHING AIDS: Film: Living with Radiation, 28 mins. , l6mm, sound, 
U. S. Atomic Energy Commission 

EQUIPMENT: Film, projector and screen 

T. PREPARATION (of the learner) 
A. Introduce subject and aim of lesson - write it on chalkboard. 

B. Look for the following points while viewing the film! 
1. Continuous employment of survey meters by the atomic workers 

while conducting work with radioactive mater ia l s . 
2. Types of monitoring devices used at the facility in addition to 

survey me te r s . 
3. Methods used in disposal of unwanted radioactive mater ia ls . 
4c Heavy shielded chambers used to make precision measurements 

of weak source strengths. 
C. The points given above will assist the learner to better understand 

the various methods of monitoring and controlling penetrating 
radiation, 

D. Advise group a test will be given. 

IL PRESENTATION (of the information) 

0 
y 
u 

Instructional Topics 
"Living with Radiation" 

Things to Remember to Do or Say 

4-6-1 
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in. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) Discuss the film - Emphasizing these points: 

A. Use of safety devices and monitoring equipment used by the atomic 
workers . 

B. Monitoring devices used by atomic workers but seldom employed 
in industrial radiography. 

C. The safety record of Ihe facility shown in the film relating this 
to the safety devices used by the facility. 

D. Waste disposal procedures shown for the disposal of radiographic 
sources, 

E. The purpose of the heavy shielding used in the construction of the 
counting devices. Relate this to instruments used in wipe testing. 

F . Rerun film again if necessary for understanding of certain 
situations or of certain items that still may not be c lear . 

IV. TEST (final check on students' comprehension of mater ial presented) 
NOTE: Oral Quiz 
A. Name at least four different detection devices used by the atomic 

workers in the film. 

B. Why is it necessary to have controlled disposal methods for 
radioactive mater ia ls? 

C. What is the purpose of the heavy shielding used with the counters 
shown in the film? 

n 
I i 

\ 

G 
D. Why do the atomic workers always use the survey meter when 

working with radioactive materials ? 

V, SUMMARY 
A. Separation-distance factor 

B, Storage and/or disposal of radioactive wastes 

Protection of populations, water, crops, and livestock by air 
and enviromental monitoring. I, 

D. Protection of workers through use of film badges, radiation counters, 
shielding, remove-control devices, decontamination procedures 
and biochemical studies. 
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E. The various types of detection instruments 

D 
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The Next Lesson is : Algebriac Expressions 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

5 
1 
1. 5 hours 

SUBJECT: Algebraic Expressions 

AIM (or purpose): To develop skill in the use of algebraic equations 

REFERENCES: Brief College Algebra, W.L. Hart, 1947, D. C. Heath and 
Co. , Boston, Mass. 
Industrial X-ray Handbook, Allan Lytel, 1962, H. W. 
Sams, Indianapolis, Ind. 
Information Sheet #4 

I. PREPARATION (of the learner) 
A. Using chalkboard list the subject of lesson explaining why it is 

essential to have a working knowledge of algebraic expressions. 

B. List several algebraic formulas on the board gauging their 
complexity to the contemplated proficiency level of the group in 
attendance, 

C. Upon determining the lowest level of understanding present, 
proceed with the presentation, keeping before the group good and 
sufficient reason for wanting to know. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
The fundannental operations 

a. Addition 
b. Subtraction 
c. Multiplication 
d. Division 

Define and illustrate on the chalkboard: 
1. Addition: Combining two or more 

number- so as to obtain a number 
called c sum. 

2. Subtraction: The act of taking one 
number c quantity from another. 

3. Multipliv,ation: The process of adding 
a given number or quantity a certain 
number of times by a briefer 
computation. 
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Division: The process of 
determining how many multiples 
of one number are contained in 
another. I • 

B. Numbers 
a. Explicit 
b. Literal 

Define the explicit and li teral 
numbers' 
Explicit number-absolute value 
of a signed number. 
Literal number-let ter that 
stands for a number. 

Law of 

D. Principles of fractions 

List the rules on the chalk­
board and explain^ 
When multiplying or dividing, 
the answer will have a plus 
sign if both niimibers have the 
same sign and a negative sign 
if the operators a re of opposite 
sign. 
When adding like signs, the 
sum has the sign of the operators-
When adding unlike signs, the 
sum has the sign of the operator 
with the greatest absolute value. 
To subtract , change the sign 
of the operator and add. 

State and i l lustrate on the 
chalkboard,' 
The value of the fraction is 
not changed if both the numerator 
and denominator are multiplied 
or divided by the same number, 
not zero 
The product of two fractions 
is the product of the numerators 
divided by the same number, 
not zero. 
To divide a fraction by another 
invert the divisor and multiply. 
To multiply a fraction by a 
number, multiply the numerator 
by the number. 

D 

D 
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5. To divide a fraction by a number, 
multiply the denominator by the 
number. 

E. The equation 1. List the following definitions: 
a. An equation is a statement that 

two members of an expression 
are equal-

b. A solution is a set of values 
that satisfy the equation. Illustrate. 

2. Illustrate the rules of equivalent 
equations: 
a. Add and subtract the same value 

from both sides. 
b. Multiply both sides by the 

same value. 
c. Cancel equal terms on both sides. 
d. Transpose terms from one side 

to the other by changing signs. 

Equations 
E P X D^ = T 

Explain step by step use of equation 
using the following information work 
problem: Explain each step what is 
being done and why: 
1. A client requests a gamma radiograph 

be made of a steel casting 4"x6"x 1/2" 
thick. Relative film density should 
be 1. 5, film should be Kodak type A A, 
film-focal distance should be 12" and 
an Iridium 192 gamma source should 
be used. You have a 10 curie 
(10,000 millicurie) source. What 
should your exposure time be ? 
Ans: Exposure factor - 70 (from 
chart) film-focal distance squared 
= 12x12=144" Gamma source strength= 
10, OOOMC (10 curies) = 70 x 144 = 1. 08 

10,000 
minutes exposure time. 
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Ins t ruc tor using a chalkboard, diould 
have students tell what to do, how to do 
it, and why it is being done in solving 
the following problems (2) and (3): 
2. Solve for exposure t ime if E F = 100 

D = 10" and 3 = 5 cu r i e s . 
EFxB^ = T 

3. Work step by step on chalkboard. If 
radiat ion intensi ty at one foot i s 500 
MR/HR;; what is the intensi ty at 
five feet? 

h -^z 

G. Work step by s tep on 
chalkboard: If it took 
100 mi l l i amp seconds 
(MAS) to produce an x-
ray radiograph @ 1 foot 
f i lm-focal dis tance how 
many film-focal dis tance 
MAS would be requi red 
if the film-focal dis tance 
was lengthened to 2 feet? 

h 
500 

X 

500 
25 

X = 
A n s . 

°? 
= 25 

I 

I 

20 
20 m r / h r 

MAS 1 = 

MAS 2 

100 : 
X 

100 : 

=_1_ 
4 

= X 

-I 
at 5 feet 

X 

X = 400 

Ans: 400 MAS @ 2 feet 

H. Work step by s tep on 
chalkboard: What is the 
exposure factor if a 
rad iograpn was made in 
10 minutes with 5, 000 
mi l l i cu r i e s of I r id ium 192 
at a focal dis tance of 8 feet? 

5-1-4 
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10x5000 = 50 ,000 = 781 
64 64 

A n s : E F = 781 

III. A P P L I C A T I O N (dr-'^l, i l l u s t r a t i o n s , a n a l o g i e s , o r a l q u e s t i o n s o r 
a s s i g n m e n t s ) 

A. R e q u i r e s tuden t s to so lve for a g iven va lue in t e r m s of a l l o t h e r s 
us ing the equa t ions for : The T i m e - D i s t a n c e r u l e , the M a - T i m e 
r u l e , the M a - D i s t a n c e r u l e s , and the i n v e r s e s q u a r e l aw . S u p e r v i s e 
v e r y c l o s e l y unt i l a l l s t uden t s have m a s t e r e d the t e chn ique of 
handl ing a l g e b r a i c e x p r e s s i o n s . 

B . Have t h e m l i s t the l aws g o v e r n i n g s igns in the o p e r a t i o n s of 
addi t ion , s u b t r a c t i o n , m u l t i p l i c a t i o n , and d i v i s i o n . 

C. Ask for a l i s t i n g of the r u l e s gov. i:Ding o p e r a t i o n s to p r o d u c e 
equ iva l en t equa t io i . s . 

D. Have c l a s s so lve the fol lowing p r o b l e m s and exp la in . 
1. I n t ens i t y a t 2 fee t i s 600 m r / h r . What i s i t @ s ix f e e t ? @ 1. 5 f t ? 
2 . T = 2 m i n u t e s , S = 500 m c , D = 4 feet , what i s E F ? 
3 . T^ = 2 m i n u t e s , Di = 4 m i n u t e s , D^ = 1 foot wha t wi l l To b e ? 
4 . E F = 100, D =̂  2 fee t S = 2000 mc. What i s T in m i n u t e s ? 

W o r k a l l p r o b l e m s on the c h a l k b o a r d a l lowing c l a s s to 
d i s c o v e r and c o r r e c t any e r r o r s a s they m a y d e v e l o p . 

P / . T E S T (final c h e c k on s t u d e n t s ' c o m p r e h e n s i o n of m a t e r i a l p r e s e n t e d ) 
NOTE: W r i t t e n T e s t 

A. Ob^e for D^:_J_ = D^ 

lo ^^ 

B. Solve for Ma^: D? = Ma, S^ 

D f Ma2 fc>2 

C. If Maj = 5rx::a 
S][ = 60 s e c . 
Ma2 = 10 mia 
What i s the t i m e of S2 if Ma, Ŝ  = Ma2 S2 

5-1-5 
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D. Solve for the new t ime if: 
T, = 10 s ec . 
Dĵ  = 24 inches 
D2 = 48 inches 

and 

'^2-°?. 
Tl = D' 

Check and d iscuss 

V. SUMMARY 
A. An unders tanding of the use of a lgebraic express ions , formulas , 

and equations is essent ia l in radiography. 

B. Mathemat ica l law of signs mus t be understood. 

C. F o r m u l a s and equations tend to speed up and simplify m o s t 
rad iographic mathemat ica l p rob l ems . 

The Next Les son i s : The Inverse Square Law 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

5 
2 
i. 5 hours 

SUBJECT: The Inverse Square Law 

AIM (or purpose): To develop an understanding of the meaning, 
manipulation, and use of the mathematical 
relationship as used in radiography calculations 

REFERENCES: Radiography in Modern Industry, Eastman Kodak Co. , 
1958, Rochester, N. Y, 
Nondestructive Testing Handbook, Society for Nondestructive 
Testing, 1963, Evanston, Illinois 
Infornnation Sheet #4 (see appendix) 

I. PREPARATION (of the learner) 
A. Find out by oral questions what knowledge the class has about the 

inverse square law. 

B. Point out that all exposure calculations in radiography are based 
on the inverse square law and that the radiographer will never 
fully understand his trade until he has mastered its use in making 
necessary calculations, 

C. Indicate that the inverse square law is used to calculate the distance 
required to be safe from harmful radiation. 

I L ' PRESENTATION (of the information) 

Instructional Topics 
A. The inverse square law-

define and explain 

Things to Remember .̂o Do or Say 
1. The inverse square law i s : 

a. The basic mathematicsl 
relationship between intensity and 
distance 

b. The most frequently used 
relationship in industrial 
radiography 

5-2-1 
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c. The basis of all exposure 
calculations 

B. The mathematical 
formula 

Visual schematic 
illustration 

Write the inverse square law in 
mathematical terms on the chalkboard. 
Explain the symbols in the inverse 
square law equation. 
Transpose the equation to all forms-
distance, time, intensity. 

Draw on chalkboard a geometric 
sketch of the * iverse square law 
relationship and discuss with the 
c lass . 

D. Application of inverse 
square law 

Work the following problems on 
chalkboard step by step. Explain 
each step encouraging students to 
ask questions: 
a. Exposure time is 3 minutes at 1 

foot. What is exposure time at 
3 feet? 

b. Intensity at 1 foot is 500 m r / h r . 
What is intensity at 2 feet? 

c. Intensity at 5 feet is 200 m r / h r . 
At what distance is intensity 2 
m r / h r ? 

L 

n 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Ask the students to recite a word statement of the inverse square 
law. 

LI 

'1 

B. Ask the students to define the inverse square law by an example, 

C. Place the inverse square law on the chalkboard in one form and 
ask the students to transpose to all the other possible forms. 

0 
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D, Give the students a set of conditions for each of the following cases: 

Calculate from the given data: 
1. A value of I^ 
2. A value of DQ 
3. A value of D 
4. A value of I 

IV. TEST (final check on students' comiprehension of material presented) 

A. Write the inverse square law in any form, 
B. Transpose to all other forms. Show each step. 
C. Give three examples for use of the inverse square law. 
D. Given the following information, solve each problem: 

Cobalt 60 yields 14, 500 m r / h r / c u r i e at 1 foot 
Iridium 192 yields 5, 900 m r / h r / c u r i e at 1 foot 

1. What is the distance where the intensity of radiation from 5 
curies of Cobalt 60 is 20 m r / h i ? 

2. At 20 feet from a source of Iridium 192 the radiation intensity is 
250 m r / h r . How many curies of Iridium is present? 

Check the answers with the class and discuss - - correcting all 
e r r o r s . 

The Next Lesson i s : The Square Root 

5-2-3 

^ ^ m • • • I I I 



" -̂ w^an-'̂ 'i' ^.'-J.u.i- - ••:'^''j"a*i.jj^i^B^iyiy^»*'«*^-'-w-.»^i.-^~«'>-ii>uki,i ' ^^.y. aa,jj^i;jiS8!t.>yU^.->,»^j^a^^-Kv-^^s^s^^jgiWBBB^SlLJM.l^ 

INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 2 hours 

SUBJECT: The Square Root 

AIM (or purpose): To develop skill and understanding in solving problems 
involving square root as applied to radiogrc. "hy work 

REFERENCES: Information Sheet #5 

I. PREPARATION (of the learner) 
A. Explain briefly why it is important for a radiographer to be able 

to figure square root. 

B. Give practical situations where this type calculation is needed. 
For example: To solve problems involving safe working di stances 
and distance shielding problems. 

n . PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. The square root 

B. The long division-
estimate method of 
de te rmination 

Using simple examples explain the meaning 
of square root. 

1. Illustrate on the chalkboard the 
calculation of the square root of the 
number 2 using the following 
procedure: 
a. Write the number as a non-

terminating decimal; i. e. , 2. 000000. 
b. Group the digits to the right and 

left of the decimal point in pai rs ; 
i . e . , 02. 00 00 00. 

c. Construct the square root sign over 
the number f*nd place the decimal 
point just above the decimal point 
in the number. 

.-3-1 
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d. Estimate the square of the first 
pair of numbers. Use the whole 
number which is nearest but just 
less than the first pair. 

e. Write this number above the first 
pair and the yquare of the number 
below the pair. 

f. Subtract the squared number from 
the first pair and draw down the 
next pair as in long division; i. e . , 
1+00 = 100. 

g. Double the value of the number 
above the first pair (1) and add a 
zero to the value; i. e. , 2 (1) - 2, 
2+0 = 20. 

h. Divide this number (20) into the 
number obtained in step "f". Add 
the quotient to the number in step 
"g" and multiply by the quotient. 
If the product is greater than the 
value of step "f" reduce the quotient 
number by one and repeat until the 
product is just less than step "f"; 
(20+4) times 4=96. 

i. Write this number above the second 
pair, 

j . Double the value of the number above 
the radical sign and add a zero 
2(14) = 28+0 = 280. Repeat steps 
"h" and " i " . 

k. Continue the process to obtain the 
accuracy desired. Ask questions, 
and have students solve problems. 

Work several problems on the chalk­
board with the class assisting. 

L. 

U 

C. The est imate- average 
technique 

Illustrate on the chalkboard the 
calculation of the square root of the 
number 10. 
a. Estimate the value of the r->ot of 

10. (Use the figure 3). 
b. Divide 10 by 3 for an approximate 

answer of 3. 3. 
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c. Add 3 and 3.3; divide the result 
by 2. 

d. Divide 10 by 3.15 from step "c" . 
Ans. 3.17, 

e. Add 3.15 and 3.17; divide the 
result by 2. 

f. Continue the process as above 
until the desired accuracy is 
obtained. 
Have students solve problems using 
this technique. 

D. Use of square root 
tables 

Hand out and explain the use of 
tables. 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Have students solve the following problems using the long division 
estimate method first, then solve the same problems using the 
estimate average technique. 
A. Assume you were making a radiograph in a pipe yard and you 

needed to know what distance from the exposure device your 
radiation intensity would be 5 m r / h r so that you could place 
your warning signs at that distance. Your gamma source 
emits 5, 900 m r / h r per curie @ 1 foot. You have a 10 curie 
source. 

B. A 30 curie source of I r . 192 was being used at ground level. A 
water tank located 80 feet from the source was being painted. 
The painters were working on the near side of the tank (80') 
at a height of 50'. What was their exposure dose rate assuming 
they remained at the near side of the tank? 

Calculations and answers: (for ins t ructors ' use) 

1. D =S|80^ + 50^ = 94' (Distance to 50' level to tank) 
2. Ij = 5. 9 X 30 = 177, 000 M r / h r @ 1 

h ' 1ZZ20P = 177000 = 20 m r / h r 
94^ 8836 

IV. TEST (final check on students' comprehension of material presented) 
A. Give a brief written test to determine if all class members under 

stand procedure of square root calculations. 
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1. A cobalt 60 source produces a radiation intensity of 217, 500 
m r / h r @ 1 foot. At what distance would the intensity be 1 
irir/hr? 
At a distance 1 the survey meter reads 215 r / h r . 
At what distance does the meter read 5 r / h r ? 
Meter reads 450 r a r /h r @ point 1. A worker on a scaffold 
60 feet from point 1 and 50 feet high is exposed to how much 
radiation intensity. 

50 

B. Check answers to the test with the assistance of the class and 
review problems solving procedures as needed is indicated. 

The Next Les son i s : Geometric Principles of Exposure 

: i 

U 

i 

ii 

LI 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 1. 5 hours 

SUBJECT: "Geometric Principles of Exposure 

AIM (or purpose): To teach the fundamentals of exposure as related to the 
geometric arrangement of the exposure setup and develop 
a thorough knowledge of the subject 

TEACHING AIDS: Spot film viewer 
A round cardboard disc taped to the end of a stick or 
pointer 

REFERENCES: InfprmatioTi Sheets No. 6 and No. 7 
N o n d e s t r n r H v e Te<stiTig Handhnnk^ VnTnTr><> T, 1963 , S o c i e t y 
for Nondestructive Testing, Evanston, Illinois 

I. PREPARATION (of the learner) 

Explain briefly that certain very simple and basic laws govern the ar t of 
miaking good radiographs. 

X-rays and gamma rays obey the same physical laws as light and 
formation of shadows or radiation may be better understood by knowledge 
of these laws. The relationships of source, object and film will have a 
considerable bearing on the definition in the reproduced image. The skill 
displayed by the radiographer in image reproduction will depend a great 
deal on his knowledge of geometric principles and how these factors 
govern exposure patterns. 

n . PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 

A. Geometric enlargement 1. Explain by chalkboard sketch the 
enlargement of the image when the film 
is moved away from the object. 
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Instructional Topics Things to Rennember to Do or Say 

B. Distortion 

C. Geometrical unsharpness 

2. Illustrate the geometric principle by 
using the spot viewer and the cardboard 
disc. 

3. Use the nnethod of similar triangles to 
show how the magnification can be p re ­
determined. 

1. Use the spot viewer and cardboard 
disc to illustrate distortion caused 
by inclination of the object to the film. 

2. Explain the difficulties caused by 
distorted images'. 
a, A blurred image is hard to identify. 
b. It is difficult to estimate the actual 

size of a distorted image, 

1. Show by a chalkboard sketch the 
formation of penumbra, 

2. Use the spot viewer to illustrate 
penumbra 

3. Using the chalkboard sketch, define 
geometrical unsharpenss. 

4. Oh chalkboard using the method of 
similar triangles, derive the formula 
for geoiiistrical unsharpness; i, e. , 

U g = j : L 
d 

5. Handout Information £heet No. 7 
(Contains explanation of formula) 

6. Display and explain the use of a 
nomogram for determining geometrical 
unsharpness, 
(Nomogram on information sheet #7) 

III. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 

Have individual students: 
A. Draw a sketch of the situation which causes penumbra explaining 

why and using the spot viewer and disc to i l lustrate. 
B. Explain enlargement of the image in radiography. Use the viewer 

and disc to il lustrate. Show calculation to predetermine the 
magnification. 
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C. Outline the consequences of image distortion. 

D. Define geometrical unsharpness. Derive the formula and illustrate 
the use of a nomogram. 

Solve the Following Practice Problems: 

E. An exposure device's focal spot is positioned 36" from the 
specimen to be radiographed. The specimen is 12" x 12" x 1" 
thick. The x-ray film is positioned 12" beyond the specimen, what 
would be the projection of the image? 

F. A flat plate 12" x 12" x 2" thick is radiographed at a film-focal 
distance of 15". What is the width of the penumbra shadow? 

G. Use nomogram to determine the geometric unsharpness in 
mill imeters of a radiograph of a flat plate that is 12" x 12" x 2" 
thick if the radiograph was nnade with a Cobalt 60 source 5 
mil l imeters in diameter and a film-focal distance of 20". 

IV, TEST (final check on students' comprehension of mater ial presented) 
NOTE: Written Test 
A. If the object is placed at 24 inches from the source and the film 

at 36 inches, what would be the magnification of the image? 

B. If a flat plate 1" thick is radiographed using a 20" film-focal 
distance and a 3 mm diameter source, what is the size of the 
penumbra? 

C. What would be the focal distance to produce a radiograph with 
no more than 0, 2 geometrical unsharpness, if the source is 
5 mm diameter and the object is four inches thick? 

Check and discuss. 

v. SUMMARY 
A. Certain geometric principles are applied in radiography. 

B. Image distortion is generally caused by improper geometric 
considerations. 

C. Image un'iharpness is a major problem when making radiographs,. 

The Next Lesson is : Logarithms 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 

nie 

5 
c; 

2 hours 

SUBJECT: Logarithms 

AIM (or purpose): To outline the advantages of the use of logarithms as 
applied to radiography and to develop ability in their 
use 

REFERENCES: Brief College Algebra, W.L. Hart, 1947, D. C. Heath 
and Co., Boston, Mass. 
Radiography in Modern Industry, 1958, Eastman Kodak 
Co. , Rochester, N. Y. {Page 39) 
Information Sheet #8. Logarithm tables. Shielding equations 

1. PREPARATION (of the learner) 
A. Through adroit questioning determine the level of undeistanding 

of logarithms by various members of the c lass . 

B. Explain the importance of using logaiithms in radiography pointing 
out that: 
1. Logarithms are used to determine exposure tjmes required to 

produce satisfactory radiv^graphs. 
2. Exposure time varies with film speed. There are many 

d. * ' /ent types of industrial radiography film, each having a 
different speed. 

3. Decay of radioactive rnaterials are logarithmic function which 
every radiographer should be able to calculate. 

4. Shielding or attenuation properties of the elements are 
determined by the use of logarithms. 

II. PRESENTATION (of the information) 

Instructional "Apples Thingf- to Remember to Do or Say 
A. The logarithm 1. Define a logarithm of a number "N" 

to the base "a" as the exponent of the 
power to which "a" must be raised to 
obtain "N". 

2, Place the mat lemat ical form on the 
chalkboard. 
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B. P r o p e r t i e s of l o g a r i t h m s ' 
a. Multiplication 
b. Division 
c. Powers 

C. The c h a r a c t e r i s t i c and 
m a n t i s s a 

D. P r o p e r t i e s of the charac te r -
ifltic and m a n t i s s a 

E . Computation with logar i thms 

3. Define a na tura l and common logar i thm 

State the ru les and i l lus t r a t e each type 
of computation on chalkboard. 

I l lus t ra te on chalkboard the in teger and 
decimal pa r t s of a logar i thmic express ion . 

L i s t the following t h e o r e m s - - i l l u s t r a t e 
on chalkboard: 
1. The c h a r a c t e r i s t i c depends only on the 

number of digits to the left of the dec imal 
point in the number . 

2. When the number is g r e a t e r than one, 
the cha rac t e r i s t i c is an integer which 
i s one l e s s than the digits in the 
number left of the decimal p lace . 

If/ ^ 

3. When the number is l e s s than one, 
the cha rac t e r i s t i c is negative and 
equal to t?ie number of spaces lef*- of 
the dec imal to the f i rs t significant 
f igure. 

4. Explain each of the above by chalkboard 
exeimple. 

5. Show the students a log table Information 
sheet #8 for de terminat ion of the 
man t i s s a . 

Show on the chalkboard s imple compu­
tat ions to de te rmine a product, quotient, 
ext rac t ion of roots and dete.:mination of 
a power. 

F . The ,**vilogarithm 

n 
\] 

D 
n 

n 
Li 

'i\ 

LJ 

Slide ru l e 

Define the ant i logar i thm and i l lus t ra te 1 | 
the de terminat ion from table and computation. 
The number corresponding to a given ^ 
logarithmi i s called the ant i logari thm. [ ( 

Display slide rule and re fe r students to ^ 
i l lus t ra t ion of scale for de termining mant i s sa ! I 
logar i thms - Page 39 in the E a s t m a n 
Kodak Textbook. p. 
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III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. List a group of numbers on the chalkboard and ask the students for 
the characterist ic and mantissa of each number. Show each on the 
chalkboard after students have given the answers. 

B. Ask individual students to explain the rules for multiplication, 
division,, and computation of ])owers by logarithms. 

C. State simple problems on chalkboard for student exercise. Solve 
problems on chalkboard after students have completed calculations. 
(Furnish mantissa values from log tables ). 

D. Using equations on information sheet #8, work the following problem: 
Radiation intensity is 500 m r / h r . How many half-value layers 
are required to reduce the intensity to 100 m r / h r ? 

E. How many tenth value layers are required to reduce radiation intensity 
from 500 m r / h r to 2 m r / h r ? 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is the characterist ic and mantissa of the following logarithmic 

expressions ? 
a. 1. 4271 
b. 3.9721 
c. 8.4731-10 
d. 17.6541-20 

B. What is the logarithm of the product of the logarithms: 3. 5001 
and 5.4379? 

C. What is the logarithm of log 5. 4970 divided by the log 4. 3660 ' 

D. Wha*: is the logarithm of (27, 315)'* if the nant issa of 273 is . 4362. 

E. What is the value of 27. 315** if the antilogarithm of the mantissa 
.7448 is 5556? 

Check and Discuss 
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V, SUMMARY 
A. The whole number of a logarithm i s called the characterist ic. 

B. The fraction of the numiber i s called the mantissa. 

C. The characterist ic number contains one less digit than the number 
it represents in log form. 

D. The mantissa of a logarithm can be obtained from a log table such 
as the one used in this lesson. 

E. The mantissa can also be found by using a slide rule. 

F. Problems of shielding can be solved quickly and accurately by the 
use of logarithms. 

G. Exposure time charts and the characterist ic curve of x-ray film 
are drawn on semi-log paper forms. 

The Next Lesson is: Ionizing Radiation 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

SUBJECT: lonij Radiation 

Unit 
Lesson 
Time 

6 
1 
1. 5 hours 

AIM (or purpose): To familiarize the student with the basic concepts 
of radiation physics 

TEACHING AIDS: Him: Invisible Bullets,- Challenge Series, 45 mins. , 
16 mm. , sound, U. S. Atomic Energy Commission 

EQUIPMENT: Film projector and screen 

I. PREPARATION (of the learner) 
A. Caution group to look for che following points while viewing the film 

and advise that a test will be given regarding some o ' these situations 
later in the session*. 
1. Ionization traces in the cloud chamber 
2. The relative energy of the different types of radiation 
3. The type of shielding necessary to stop different types of 

radiation 
4. The explanation of various te rms used in evaluation of biological 

effects of radiation 
5 The effects of overdosage on the human body 
6. The geiger counter and the different windows used to detect 

'lifferent ty]5es of radiation 

B, Explain and s t ress the importance of these situations to the 
radiographer. 

IL PRESENTATION (of the information) 

Instructional Topics 
"Invisible Bullets I t 

Things to Remember to Do or Say 
Introduce Film 

1. Title 
2. Lexigth 
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i n . APPLICATION (drill, i llustrations, analogies, oral questions c r 
assignments. 

Discuss the film. Emphasize strong points in the discussion. Use 
questions listed below to spark discussion. 
A. The spark chamber and the cloud chamfer. 

1. Methods of visually observing ionization from radiation 
2. The ionization path of the different forms of radiation 
3. The effect of radiation on the conductivity of gases 

E, The geiger counter and the different window mater ia ls needed for 
the different forms of radiation, 

C. The relative penetrating power of different types of radiation. 
1. Lead shielding for gamma 
2. Glass for beta 
3. Paper for alpha 

D. The units of measurement for biological radiation effects. 
L The RAD 
2. The RBE 

E. The effects of overdosage on the human body. 
1. Blood damage 
2. Bone marrow damage 
3. Nausea 
4. Lethal dose 

F . Why are alpha and beta particles not usually considered hazardous 
in radiography? 

G. When could they create a hazard ? 

H. Explain whether or not the human body can repair radiation damage. 

I, Name three considerations in determining a lethal dose of 
ionizing radiation to a himan being. 

J . In what manner may the blood be damaged by ionizing r adiation? 

K. "VVliat is meant by the relative biological effect? 

L. How does a geiger counter measure radiation dose r a t e? 
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IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is the effect of radiation on an air path through which it 

pass.^s '' 

B. Explain how this can be seen. 

C. Which of the three types of radiation (alpha, beta, and gamma) 
has the greatest penetrating power? The l eas t? 

D. Which of these could be shielded by a piece of paper? 

E. What is the rad and the rbe ? What are they used to measu re? 

IT. Do all forms of radiation have the same biological effects ? 

G. What is the dosage level considered lethal? 

Check and discuss 

V. SUMMARY 
A. The meaning of radiation, its natural source, the various forms 

it takes, and how it is used ̂  

B. The difference between alpha and beta particles and between gamma 
rays and x- rays . 

C. The extent of damage to living tissue by ionizing radiation depends 
on: type and intensity of the radiation; amount and par ts of body 
exposed; duration of exposure. 

D. Ionizing radiation can be observed in a cloud chamber instrument. 

E. Time, distance, and shielding can reduce the hazards of ionizing 
radiation. 

The Next Lesson is : Isotopes - Excursions in Science 

6-1-3 

i i 
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INSTRUCTOR'S LESSON PL.AN 
Related Technical Information 

Unit 
Lesson 
Time 1 hour 

SUBJECT: Isotopes - Excursions in Science 

AIM (or purpose): To acquaint class members with the basic concepts 
of the nuclear sciences 

TEACHING AIDS: Film; Isotopes - Excursions in Science, 20 mins. , 
l6mm, sound, U. S. Atomic Energy Commission 

EQUIPMENT: Film projector and screen 

L PREPARATION (of the learner) 
A. Introduce the film by title giving a brief rundown on content 

pointing out that in order to be able to employ and use radio­
isotopes in industry one must satisfy the Atomic Energy 
Commission and/or the State that one fully understands the 
basic concepts of nuclear science. 

B> Suggest that group watch for the following items when viewing 
the film: 
1. The three rays (or particles) ejected by radioactive decay. 
2. The definition of half - life. 
3. The methods used to create artificial isotopes. 
4. The safety precautions used by companies and individuals 

working with radioactive mater ia ls . 
5. The encapsulation of radioactive mater ia ls . 

IL P R E S E N T A T I O N T O I the information) 

Instructional Topics Things to Remember to Do or Say 

Isotopes - Excursions in Science' Show the film 
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in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Discuss the film, emphasizing these points in the discussion and 
questioning as needed! 

A. The rays and particles produced by radioactive decay 
1. Alpha 
2. Beta 
3. Gamma 

n 
n 

B. Re-define and discuss decay half-life. 

C. Production of artificial isotopes used for industrial radiography. E 
JJ. Safety equipment used by the workers in the film. 

E. Encapsulation, particularly where related to radiography. 
D 

F. What is meant when one states that half-life is exponential? 

G. Give an example* (If a radioactive isotope is said to have passed 
through three half-lives what percentage of its original 
activity remains ? 

u 
H. Explain why all isotopes of elements are not radioactive. 

I. Which of the three emit ters has the greatest penetrating powei; 
Alpha, Beta, or Gamma? 0 

J. Which emitter is nnost suitable for radiography? 

K. Why ? 

n 
L. What are the three basic methods of shielding against nuclear 

radiation? 

M. Why is an isotope that is used in radiography encapsulated? 

N. How is the isotope encapsulated? 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Oral Quiz 
A. What are che three types of particles or rays emitted by radioactive 

decay? 

B. Define a half-life of a radioisotope. 
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C. How are radioisotopes produced? 

D. "Why are isotopes used in radiography encapsulated? 

V. SUMMARY 
A. Th:e three types of radiation produced by radioactive decay. 

B. Encapsulation usually eliminates alpha and beta radiation. 

C. Half-life of a particular isotope of an element determines its use­
ful life in an industrial application. 

D. Safe handling procedures and rules must be understood and observed 
in order to use and handle radioactive mater ia ls . 

The Next Lesson i s : Atomic Structure of Matter 
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' .^r mmmmmmmmmsmmKmmmmmmm mmmm 

INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson^ 
Time 2 hours 

SUBJECT: Atomic Structure of Matter 

AIM (or purpose): To outline the basic nuclear science concepts and 
ass is t the student in developing a proper vocabulary 
regarding the subject 

REFERENCES: Radiological Monitoring for Instructors, Instructor 's Guide, 
Lesson 2, Department of Defense, Office of Civil Defense, 
Training Division, Battle Creek, Mich. 
Information Sheet #41 

I. PREPARATION (of the learner) 
A. Introduce topic developing interest by asking a few simple questions 

regarding the structure of matter , supplying quick and informative 
explanations. 

B. Stress the fact that the atomic theory as related to radiography is 
not difficult to understand if you develop the theory a step at a 
t ime. Explain that the purpose of this lesson is to help to 
visualize the atomic structure of matter and how it can be 
altered to make gamma radiography possible. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Matter 

3. 
4. 

Anything which occupies space and 
has nnass or weight. 
That which can be classified according 
to physical and chemical propert ies . 
Many different kinds of matter exist. 
Classification of miatter is an 
imiportant par t of nuclear science. 
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II. PRESENTATION (continued) 

Instructional Topics 
B. Classification of Matter 

1. Mixture 

2. Compound 

3. Element 

4. Molecule 

5. Atom 

Things to Remember to Do or Say 
Physical connbination of two or more 
substances characterized by no 
definite ratio. Each substance 
maintaining its individual identity: 
Exsimple: Cup of coffee. 
Chemical combination of two or more 
substances characterized by definite 
ratio of the combining substances. 
Water contains two parts hydrogen to 
one part oxygen no matter where it is 
found. 
Substance which cannot be separated 
into substances different from itself 
by ordinary chemical means. Gold 
is one of the over 100 different 
substances which contain only atoms 
of the sanae chemical property. 
Silver is another. 
Smallest part of a comipound that can 
exist and still retail, the chemical 
properties of the counpound, A 
molecule contains two or more atoms 
Smallest conceivable part of an 
element. Smallest portion of an 
element that can enter into chemical 
combination. 

\ I 
f • 

y 

> .' 

C. Concept of the atom Information Sheet #41 
The term "atom" means undividable. 
It is from the Greek let ter "a" 
meaning "not" and the word "tomos" 
meaning "cut". 
The Greek concept proved to be 
erroneous, and it has been demonstrated, 
that an atom is dividable. 
In about 1900 scientists discovered the 
atom was lot a uniform sphere. 
It was also determined that it contained 
a strong positive charge in its center 
with a negative charge about it. 

u 

LJ 
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II. PRESENTATION (continued) 

Instructional Topics Things to F member to Do or Say 
The center dimension is small 
compared to the atom as a whole, about 
1 to 10, 000 ratio and the negative 
charges orbit around a nucleus. 
If the nucleus of an atom was the size 
of a marble the entire atom would 
weight about 36 million tons and 
the closest negative charge would 
orbit about 200 feet away. 

D. Atomic structure An atom consists of protons, electrons, 
and neutrons. 
Proton: is a subatomic particle 
found in the nucleus of an atom. It is 
positively charged. 
Electron: a very light particle, 
negatively charged. Orbits the 
nucleus. A proton is 1840 times 
heaver than an electron. 
Neutron: carr ies no electrical 
charge. Weighs the same as a proton 
and is found in the nucleus. 
Propert ies of each element are the 
period functions of the number of 
protons in its nucleus. 

E. Isotopes of elements 1. 
2. 

5. 

Different forms of the same element. 
Like brothers, they have the same 
last name but different first names. 
Each element is assigned an atomic 
number which is equal to the number of 
protons in the nucleus of its atom 
(Sometimes called "Z" number). 
Each different form, or isotope, of 
an element has a mass number 
(The "A" number) The "A" number 
equals the total number ol neutrons 
and protons in the nucleus of its 
atoms. 
Write on the chalkboard the correct 
symbols for describing cobalt 60. 
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6, Draw the structure of an atom other 
than the one shown on information 
sheet and explain each step. Ask 
for student participation. 

7, Some isotopes are not radioactive, 
(Stable) 

8, Only unstable isotopes can be used 
in radiography. Explain. 

F . loniziation L A process which results in the 
formation of electrically charged 
particles (ions) from neutral atoms 
or molecules. 

2. Ionization is the process and positive 
and negative ions are products of 
the process . 

3. All three types of radiation, alpha, 
beta, and gamma. Cause ionization 
as they interact with various matter . 

4. On the chalkboard, demonstrate how 
radiation strikes orbital electrons 
and moves them out of orbit. 

5. They actually disturb the organized 
balance of the atomic structure 
disrupting the normal electrical 
balance of the atom. 

6. Ionization is also the process by 
which nuclear radiation loses its 
energy. 

7. Ionization permits detection of 
nuclear radiation, produces the 
biological effects from nuclear 
radiation and provides a means 
of shielding against nuclear 
radiation, 

III. APPLICATION (drill, i llustrations, analogies, oral question or 
assignments) 

A. Suggest that students draw an atomic structure without refering to 
information sheet. 

B. Have them state the number of positive and neutral charges in the 
structure. 

C. Ask them to define the "z" number, "a" number. 
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IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Oral Quiz 
A. Descr ibe a compound, give an example. 

B. A mixture , give an example 

C. An isotope, give an example 

D. Descr ibe the s t ruc tu re of an atom, i l lus t ra te on chalkboard. 

E. Define ionization. 

F . Descr ibe i ts (ionizations) safety value in radiography, 

V. SUMMARY 
A. An atom is the smal les t pa r t of the e lements hydrogen and oxygen. 

If two atoms of hydrogen and atom of oxygen combine chemical ly 
they form one molecule of the compound water . 

B. Concepts of the atom 

C. Atomic s t ruc tu re 

D. Isotopes 

E . Ionization 

The Next Lesson i s : Nuclear Radioactivity 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

6 
4 
2 hours 

SUBJECT: Nuclear Radioactivity 

AIM (or purpose): To ass is t the student in developing a basic understanding 
of the source of the energy emitted from radioactive 
mater ials 

REFERENCES: Information Sheet #41 
Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 

L PREPARATION (of'the learner) 
Explain the importance of understanding the radioactive decay process 
be .ause: 
A. The information will aid the radiographer in selection of the 

proper isotope mater ial for each radiographic assignment. 

B. The information is useful in the design of effective shielding. 

n . PRESENTATION (of the information) 

Instructional Topics 
A. The structure of an 

atom 

B. The atomic nucleus 
1. The proton 
2. The neutron 
3. Atomic number 
4. Atomic weight 

Things to Remember to Do or Say 
Draw chalkboard sketch of a typical 
atomic structure. Also use information 
sheet #41 for this discussion. 

Define: 
a. Proton - positive parts of atom 
b. Neutron - neutral parts 
c. Atomic weight - mass or weight of 

atom, total number of protons and 
neutrons in an atom 

d. Atomic number - total number of 
protons in an atom 

Show by sketches why the isotope has 
the same atomic number but a different 
atomic weight. 
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Radiation emitters 
1. Natural emit ters 
2. Neutron activated 

emitters 

1. List on chalkboard some natural 
emitters such as radium - uranium 

2. Explain energy equilibrium and 
radioactive decay. Stable isotopes 
are in equilibrium - not radioactive. 

3. Explain how elements can become 
radioactive by neutron bombardment -
Unstable isotopes are not in 
equilibrium and decay back to 
stability. Neutrons upset stability 
by changing the atomic weight, 

4. Illustrate the reaction of a neutron 
with the element Cobalt 59 to 
i l lustrate the formation of Cobalt 
60. 

D. Products of nuclear radiation 1, 
1. Alpha particles 
2. Beta particles 
3. Gamma rays 2 

3. 
4. 

Define the alpha particle - lightly 
penetrating highly ionizing s t ream of 
fast-moving helium nuclei 
Explain why the alpha particle is 
stopped by a small amount of light 
shielding material, 
Define a beta particle. 
Liist the properties of beta particles -
negative charged particle emitted 
from nucleus of atom. Mass and 
charge equal to electron. Low 
penetrating power. 
Explain the origin of the gamma 
ray. 
Short wave length; electro-
raagnetic radiation of nuclear 
origin, emitted from the nucleus, 
pure energy. 
List the properties of gamma rays : 
a. Electromagnetic energy 
b. Discrete energy levels 
c. Penetrating power relatively 

high 
Discuss and contrast the electronic 
and magnetic properties of the three 
types of radiation. 

t . 
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III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have students sketch a model of a typical atomic structure and 
label each component. 

B. Ask students in turn to indicate and define the following: 
1. The proton 
2. The neutron 
3. The Electron 
4. Atomic weight 
5. Atomic number 

C. Questions why an element becomes radioactive if an extra neutron is 
injected into the nucleus. 

D. Ask the students what mater ia ls are necessary to shield: 
1. Alpha particles 
2. Beta particles 
3. Gamma rays 
4. X-rays 

IV. TEST (final check on students' comprehension of material presented) 
A. Give brief test: 

1. List the three nuclear disintegration products. 
2. Indicate their penetrating power in increasing order . 
3. Explain the physical difference in the three types of radiation. 
4. Why are alpha and beta particles deflected by a n^agnetic field 

when gamma rays are not. 
5. What is the difference between the gamma rays emitted from 

different radioactive sources ? 

B. Check answers and discuss with the class 

V. SUMMARY 
A. Gamma rays emitted from radioisotopes of elements have discrete 

energy levels, therefore, the isotope and the element can be 
identified. 

B. Gamma energy is non-magnetic. 

C. Beta particles can be deflected in a magnetic field. 

D. Gamma rays are pure energy therefore they have no mass . 

E. Beta particles have mass or weight. 
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F. Alpha particles are the least penetrating but are highly ionizing. 

The Next Lesson is : X-radiation 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

6 
5 
2 hours 

SUBJECT: X-radiation 

AIM (or purpose): To explain the theory of x - ray generation and to 
develop a thorough understanding of the subject 

TEACHING AIDS: Chart of the Electromagnetic Spectrum - Page 3-
Radiography in Modern Industry 

REFERENCES: Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 

I. PREPARATION (of the learner) 
Explain briefly why an industrial radiographer must have an under­
standing of the principles of x- ray generation. Point out that a knowledge 
of these principles is necessary to understand the calculations of 
exposure. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. The nature of radiation 

1. Rays and/or 
particles 

2. Energy 

L Define electromagnetic wave 
energy. 

2, Explain gamma ana x-radiation in 
terms of rays of energy. 

3. Display and explain chart of the 
electromagnetic spectrum. 

J 
-1 

B. X-ray generation 
1. Decelleration of 

charged particles 
2. Source of 

particles 
3. Target materials 
4. Voltage potential 
5. Radiation from 

point of impact 

Sketch on chalkboard an atomic 
structure model and a point 
representing a source of charged 
part icles. 
Explain: 
a. The source of charged particles 
b. Function of the target 
c. Reason for the high voltage 
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6. Energy converted to 
heat 

The continuous spectrum 
1. Short wave length 

limit 
2. Effect of kilo voltage 

3. Illustrate on the sketch the reaction 
at the point of impact, showing 
electron being displaced from orbit. 

4. Indicate the efficiency of this system. 

1. Sketch a typical i'^.tensity vs. wave 
length graph on the chalkboard. 

2. Define and point out the short wave 
length limit, 

3. Define and explain the effect of 
decelleration alone on the wave length 
of radiation. 

4. Sketch in additional curves to show 
the effect of changing kilovoltage. 

k i 

D. The characterist ic 
spectrum 
1. Critical voltage 
2. Definite wave 

lengths 

1, Add a characteris t ic line to the 
chalkboard sketch. 

2, Explain the origin of this line. 
3, Use chalkboard to define the cri t ical 

voltage. 
4, Explain the relation between the 

characterist ic wave length and the 
orbits of the atomic structure. 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Using a sketch of an atomic structure on the chalkboard or on a 
passout sheet have students identify the parts of the structure 
and indicate the source of charged part icles. 

B. Have students indicate the following: 
1. The reaction which produces the continuous spectrum. 
2. The reaction which produces the characteris t ic spectrum, 
3. The effect of increasing the kilovoltage by drawing a graph of 

intensity vs. wave length. 

II 

D 

It' 

IV, TEST (final check on students' comprehension of material presented) 
A. Suggested questions for written test: 

1. Explain radiation in terms of rays of energy. 
2. What is the function of the target? 
3. Whcit is produced at the target besides radiation? 
4. Why does decelleration produce white radiation? 
5. What is the effect of kilovoT'age on the short wave length l imit? 

B. Review answers with the class allowing brief time for students to 
make needed corrections. 

The Next Lesson is: The Effects of Radiation on Physical Matter 
6-5-2 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

6 
6 
2 hours 

SUBJECT: The Effects of Radiation on Physical Matter 

AIM (or purpose): To outline and thoroughly explain the reactions \?;,hich 
occur within a material when it is subjected to 
radiation 

REFERENCES: Nondestructive Testing Handbook, Volume 1, Society for 
Nondestructive Testing, 1963, Evanston, Illinois 
Information Sheet #9, Scattering Effect 

PREPARATION (of the learner) 
A. Impress upon the students the need for developing a thorough 

understanding of the subject and how this knowledge can affect the 
personal safety of the individual-

B. Help him to understand the damage that could be done to his 
body. 

C. Attempt to develop a sense of responsibility in each student that 
untoward actions on his part may affect not only his but the safety 
of others as well. 

II, PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Scattering 
1. Coherent energy 

scattering 
2. The Compton effect 
3. Pair production 
4. Photoelectric effect 

# 

Pass out Information Sheet #9 
Draw sketch of typical atomic 
structure on chalkboard. .S^-' 
Explain on the sketch: JW 
a. The reaction in coherent Sv'''-' tering 
b. The dual Compton reaction '. 
c. The formation of the particle • in 

pair production 
d. The formation of the particle in 

the photoelectric effect 
f». The fluorescence of certain mate i ia ls 

i \ 
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3. Conripare and cont ras t the four common 
types of sca t te r ing . 

B. Ionization 
1. Photon 
2. E lec t ron 

Pe rmanen t effects 

1. Draw sketch on chalkboard of a tomic 
s t ruc tu re as an ion, 

2, Define an ion. 
3. Explain how an ion can be crea ted by 

a photon of energy 
4. Indicate how the ejected e lec t ron can 

c rea te other ions. 
5, Point out useful uti l ization of the 

ionizing effect, 
a. Ster i l izat ion of food 
b. Radiation detection ins t ruments 

6, Explain meta l l ic bonding and show why 
meta l s a r e not permanent ly affected by 
i r rad ia t ion . 

Point out that: 
1, I r radia t ion does not leave the 

m a t e r i a l in a s tate of radioactivity. 
2. Most ionization is permane. i t . 

III. APPLICATION (dri l l , i l lus t ra t ions , analogies , o ra l questions o r 
ass ignments) 

A. Give individual students one of the following problems to be 
i l lus t ra ted on chalkboard: 
1, Coherent energy sca t te r ing 
2, The compton effect 
3, P a i r production 
4, Photoe lec t r ic effect 
5, Creat ion of an ion by a photon of energy 
6, Creat ion of an ion pai r by a photon and the ejected e lec t ron 

B, Have each student explain his subject to the r e s t of the c lass asking 
the group to offer comments or quest ions as the subject is 
developed. 

IV. TEST (final check on s tudents ' comprehension of ma te r i a l presented) 
NOTE: Writ ten Tes t 
A. Why does radiat ion cause ionizat ion? 

B. What is the difference between coherent and incoherent (Compton) 
sca t t e r ing? 

\ i 
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C. Does irradiation leave any residual radioactivity? (Explain) 

D. Describe a use of ionizing radiation. 

E. Contrast pair production with the Compton effect. 

Check papers and discuss . 

V. SUMMARY 
A. Radioisotopes normally used in industrial radiography do not affect 

the materials being radiographed. 

B. Radioisotopes normally affect only living matter. 

C. Ionization can damage or destroy living tissue. 

D. Ionizing radiation can be created in several ways. 

The N^xt Lesson is: Biological Effects of Nuclear Radiation 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

6 
7 
1. 5 hours 

SUBJECT: Biological Effects of Nuclear Radiation 

AIM (or purpose): To develop an awareness of the effects of nuclear 
radiation on the radiographers 'personal health 

REFERENCES: Title 10, Federal Register, Par t 20, U. S. Atomic 
Energy Commission, Washington, D. C. Radiological 
Health Handbook - U . S . Dept. of Health, Education 
and Welfare - Public Health Service, Washington, 
D.C. Distributed by U. S. Dept. of Commerce - Office 
of Technical Services. 
Information Sheet #10 

PREPARATION (of the learner) 
A. Point out that this lesson will help to insure the future health 

of the radiographer. 

B. That it can also help to prevent serious injury to the radiographer. 

C. Stress that it will help the radiographer to understand why his 
employer has certain safety rules which the radiographer must 
observe if he is to keep his job. 

D. Explain that it will provide a thorough understanding of the biological 
effects of ionizing radiation and precautionary measures that 
must be taken, if a person is to be licensed to use, possess, and 
handle radioactive mater ia ls . 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Types of exposure 
1. External radiation 
2. Inhalation and 

ingestion 
3. Energy level of 

radiation 

Pass out Information Sheet #10 
1. Explain the difference between: 

a. External exposure 
b. Inhalation and ingestion 

2. Emphasize the increased hazard of 
inhalation particularly of blood 
soluble elements. 

6-7-1 



iiMiimiiMa wmmmmmmmm HHiiiini •iff 

II. PRESENTATION (continued) 

Instructional Topics Things To Remember to Do or Say 

B. Immediate effects 
1. Radiosensitivity 
2, Erythema 
3, Blood blisters 
4. Drying of mucous 

3. Explain the effect of exposure from 
increasingly higher energy radiation, 

1, Explain the immediate effects of the 
ionization of sensitive tissue. 

Z. Point out the immediate skin disorders 
which indicate over-exposure. 

3, Explain other side effects such as: 
nausea, lifeless feeling, and general 
ill feeling. 

C. Delayed effects 
1.- '^enetic effects 
2, Scar tissue 

Cancer 

1. Explain the function of chronnosomes. 
2. List some changes in offspring caused 

by alteration of chromosomes 
a. Possible deformation 
b. Features unlike either parent 

3= List the effects on cancer forrnnation: 
a. Heavy over-exposure cou'td cause 

cancer, 
b. Exposure can cause accerlorated 

growth of existing cancer, 
c. Radiation can sometimes destroy 

cancer. 
4. Tissue which has been damaged remains 

as scar tissue without useful function. 

D, Permissible dosages 
1. Roentgen 
2. Rem 
3. Biological limitations 
4. Legal limitations 

a, whole body 
b, partial exposure 

1, Define a roentgen and a rem on chalk­
board 

2, Explain the relation of a roentgen to 
the rem, 

3, Outline the following biological effects: 
a. 50 to 100 rem-temporary blood changes 
b.. 100 rem and greater - erythema, 

blood bl is ters , inflamation of mucous 
membranes, possible fatality 

c, 450 rem and greater - 50% chance of 
survival, loss of hair, changes in 
nails 

4, Indicate the whole body dosage allowed 
by law,' 
a. 1250 mil l i rem every 13 weeks 
b. 5 rem per year 
c. Life time dosage determined by the 

formula 5 {N~18) Explain fully 
6-7-2 



5. Outline the partial exposure allowed by­
law for persons in restricted a r e a s ' 
a. Hands and forearms, feet and 

ankles - 18 3/4 rems every 13 
weeks 

b. Skin of whole body - 7 1/2 rems in 
13 weeks 

6. Outline the whole body dosage allowed 
by law for person outside restr icted 
a reas ; 
a. Maximum of 1/2 rem in one year 
b. No more than 100 mill irem in seven 

days 

III. APPLICATION (drills il lustrations, analogies, oral questions or 
assignments) 

A, Invite the students to discuss and list the biological effects of exposure 
to ionizing radiation. 

B, Discuss the effects listed, 

C, Have members of the class give the legal permissible dosages for 
whole body exposure in restr icted and unrestricted areas , 

D, Ask for exact definitions of a roentgen and a rem, 

E, Discuss the limits and effects of massive doses of radiation.— 
chances of survival and visible effects. 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. List the permissible legal dosages for whole body exposure. 

B. If a group of adults was exposed to a short term, whole body dose of 
450 rems of radiation what percentage would probably survive? 

C. List five effects of excessive exposure of the human body to 
nuclear radiation, 

... Why does the higher energy radiation have a greater biological 
effect? 

Check papers and discuss 

6>7-3 
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E. From what dosage level of exposure would the average person i 
completely recover from all ill effects ? 
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V. SUMMARY 
A. The total permissible accumulated radiation dose is determined by 

a formula: 5 (N-18). 

B. The permissible dose varies with individual parts of the body, 

C. Detailed, current dose records of personal radiation exposure must 
be kept, 

D. Ionizing radiation can destroy cancer cells but can also cause 
growth of existing cancer cells. 

E. Internal radiation exposure to alpha, beta, or gamma radiation 
can be caused by inhalation or ingestion of contaminated air, food, 
or water. 

The Next Lesson is: Methods of Reducing Radiation Dosage 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 8 
Timie 2 hours 

SUBJECT: Methods of Reducing Radiation Dosage 

AIM (or purpose): To develop a working knowledge of the methods used 
to reduce unwanted radiation intensities 

TEACHING AIDS; Small source of radioactivity 
Samples of shielding materials 
Dosimeters 

REFERENCES: Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 
Information Sheet #11 

L PREPARATION (of the learner) 
A. Review the important points on effects of radiation convered in the 

two previous lessons, 

B. Introduce the three essential ways of reducing or controlling 
radiation dosage when working with radioactive mater ia ls . 

C. Explain why it is essential for a radiographer to understand 
methods of reducing radiation dosage. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Time of exposure Pass out Information Sheet #11 

1, Explain the concept of dose rate and 
total dosage. 

2. Demonstrate: 
a. Place two dosimeters at a fixed 

distance from a source of 
radiation. 

b. Remove one dosimeter after a 
short period. 

6-8-1 
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Remove the second after twice 
the time of the first. 
Have students read and report 
the results of both dosimeters. 
Discuss the results & why. 

B, Distance fronn Source 

C. Shielding of Source 

1, Review the inverse square law. 
2, Demonstrate: 

a. Place one dosimeter a fixed 
distance from the source and a 
second at twice the distance, 

b. Expose both for the same period 
of time, 

c. Have students read and report the 
results of both dosimeters, 

d. Discuss the results & why. 

1, Explain absorption and attenuation of 
radiation by shielding, 

2, Demonstrate: 
a. Place two dosimeters at a fixed 

distance from a source of 
radiation, 

b. Place shielding ma te r i a l between 
source and one dosimeter, 

c. Remove both dosimeters at the 
same time, 

d. Have students read and report the 
results of both dosimeters. 

e. Discuss the results & why. 
f. Explain the "Half-Value and Tenth-

Value Layers" 
L Amount of aiiy_ shielding 

materials required to reduce 
radiation intensity to one-half, 

2, Amount required to reduce 
to one-tenth. 

Ill, APPLICATION (drill, i l lstrations, analogies, oral questions or 
assignments) 

A. Repeat the three preceding demonstrations. 

B, For the "Time of Exposure" demonstration have students estimate 
the dosage of the second dosimeter before reading. 
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C. For the "Distance from Exposure" demonstration have students 
calculate the dosage on the second dosimeter before reading. 

D. For the "Shielding of Source" demonstration use several dosimeters 
and layers of shielding miaterial to obtain data for the plotting of 
a curve of dosage vs , thickness. 
Ask the students to estimate the thickness of the material to 
reduce the dosage to half of that without shielding. 

IV. TEST (final check on students' comprehension of mater ial presented) 
A. Ask class to write answers to the following questions: 

1. Name the three factors in the control of dosage, 
2. If a radiographer receives a dose of 7 m r / h r from a source by-

standing 100 feet away for 5 minutes, how much will he receive 
in 12 minutes ? 

3. If a radiographer receives a dose of 7 m r / h r from a source by 
standing 100 feet away for 5 minutes, how much would he receive 
in 5 rninutes at 75 feet away? 

4. How thick is a Half-Value Layer? A tenth-value layer? 

B. Check and discuss answers given. Make sure all class members 
understand correct answers. 

V, SUMMARY 
Emphasize the following major points: 
A. Time, distance and shielding are the three most important radiation 

protection factors. 

B. Radiation intensity is inversely proportional to the square of the 
distance of source of radiation. 

C. All materials having density and mass have some radiation 
shielding value, 

D. Time spent in radiation field is proportional to the total exposure 
dose. 

The Next Lesson is: The Calculation of Shielding Thickness 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

6 
9 
2 hours 

SUBJECT: The Calculation of Shielding Thickness 

AIM (or purpose): To develop understanding and ability in making 
calculations required for determining the thickness 
of radiation shielding 

REFERENCES: Radiation Safety in Industrial Radiography with 
Radioisotopes, P= M. Fraz ie r , C.R. Buchanan, and 
G.W. Morgan, 1954, U.S. Dept of Commerce, 
Washington, D,C. 
Information Sheets #8, #9; #12 

T: PREPARATION (of the learner) 
A. Introduce the topic and briefly review the need for shielding 

radioactive sources and radiographers from ionizing radiation. 

B, Outline some of the subjects to be studied explaining why it is 
important to know the thickness of a half or tenth value layer, 
the location of shielding material , its properties and amounts 
needed for varying source intensities. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Absorption of gamma 

radiation 
1, Compton effect 
2, Photoelectric effect 
3, Pair production 

Refer to information sheet #9 
and review mechanisms of attenu­
ation of a photon beam as it passes 
through a mater ial . 

B, Geometry of Absorption 
1. Narrow beam 
2. Broad beam 

Define the two terminoligies and 
contrast their meanings: 
a. Broad beam shielding includes 

the effects of scattered radiation 
resulting from deflection of the 
pr imary radiation as well as 
absorption of the pr imary 
radiation. 
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II. PRESENTATION (continued) 

Instructional Topics Things to Remember to Do or Say 
b. Narrow beam shielding does not 

include the effects of scatter 
from the shield. 

Explain the importance of determining 
the method of calculation. 
Questions 

Calculations of narrow 
beam shielding 
I = IQC - ut 

D. Emperical data for 
broad beam absorption 

Define the terms of the equations on 
the chalkboard: 
Reduction factor r eut 
e = 2,718 (A constant) 
u = the linear absorption coefficient 
t = thickness of shield (in centimeters) 
I = I^e - ut 
IQ = the original radiation exposure 

rate 
I = the attenuated radiation exposure 

rate 
e = 2.178 (a constant) 
u = the linear absorption coeffic.ent 
t = the thickness of shield in centimeters 
Show calculations of a typical problem 
in shielding. 
Questions 

Define: 
a. Reduction factor -

Dose rate without shield 
Dose rate with shield 

b. Half-value and tenth-value layer -
amount of shielding material required 
to reduce radiation intensity to one 
half its original value 
Tenth value layer - amount of shield 
material required to reduce 
radiation intensity to one-tenth its 
original value 

Explain the origin of the NBS curves 
for broad beam absorption. 
Demonstrate the determination of 
shielding thickness by use of half-
value layers . Explain and discuss 
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Tabulate on the chalkboard the 
values of half value and ten*-h value 
layer of iron, lead, and concrete for 
Cobalt, Iridium, and Cesium 
radiation. 
Distribute copies of thv?. NBS 
reduction factor curves for broad beam 
shielding and information sheets 12A, 
12 B, 12C. 
Explain and discuss. 

E. Relative efficiency of 
shielding materials 

Hand out information sheet #13 - Explain 
and discuss 

F, Equation for determining 
the number of half-value 
layers required to reduce 
primary radiation to an 
acceptable level and equa­
tion for tenth-value layers 
(Logarithmic method) 

Refer to Information Sheet #8: 
1, Write both equations on chalkboard. 
2, Have students copy them, 
3. Work two problems on chalkboard 

using each equation. 
4. Prove validity of answers, 

III. APPLICATION (drill, i l iastrations, analogies, oral questions or 
assignments) 

A. Ask students to define broad and narrow beam absorption and to 
explain the limitations of the calculations from narrow beam 
absorption, 

B. Request others to define the Compton effect, photoelectric 
effect, and pair production. 

C. Have another define the reduction factor, half-value layer, and 
tenth-value layer. 

D. Suggest members of the group use or explain the NBS curves for 
broad beam absorption. 

E. Have each individual determine the number of half-value layers 
to reduce an Iridium 192 radiation intensity of 1000 m r / h r to 
10 m r / h r . Ask for verbal replies and demonstrate the solution. 

Ask the students to determine the thickness of lead, iron, and 
concrete which corresponds to the half-value layers in the above 
problem. 

6-9-3 



G. Invite all c lass m e m b e r s to work two shielding problems requir ing 
the use of the logar i thmic method for solving the problems as 
explained in s tep II. Discuss answer s . Review the equations 
if n e c e s s a r y . 

IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Writ ten Test 
A. Define: 

1. Half-value layer 
2. Tenth-value layer 
3. Reduction factor 

B. How many half-value l aye r s a re needed to reduce a radiat ion 
intensi ty of 250 m r / h r to 2 m r / h r ? 

C. How much lead shielding i s requi red to reduce the level of 
Cobalt 60 from 250 to 2 m r / h r ? 

D. What thickness of lead is requ i red if the information is taken 
from the NBS absorpt ion c u r v e s ? 

E. What is the difference between nar row beam and broad beam 
absorpt ion? 

Check and d i scuss . 

! 

V. SUMMARY 
A. Shielding can be achieved with any relat ively non- porous 

ma te r i a l or anything that has m a s s or weight. 

B. The requi red amount of shielding can be calculated by severa l 
methods . 

C. Shielding from contamination is not as s imple as shielding from 
a point source of radiat ion. 

D. A mix ture of severa l different types of mate r ia l is somet imes 
used as shielding; i . e . , concrete , s teel , sand, water , wood, 
etc . 

u 

The Next Lesson i s : E lements of E l ec t r i ca l Circui t s 

6-9-4 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 10 
Time 1. 5 hours 

SUBJECT: Elements of Electrical Circuits 

AIM (or purpose): To outline and acquaint the student with the fundamentals 
o/ 3lectronic circuitry 

TEACHING AIDS:Film: Elements of Electrical Circuits, 11 mins. , 16 mm, 
iound, Pennsylvania State University, University 
Park, Pa, 

EQUIPMENT: Film projector and screen 

I. PREPARATION (of the learner) 
A, Point out tha,t an understanding of uie fundamentals of electronic 

circuitry is necessary if the student is going to use and maintain 
x-ray generating, portable power generating, and nuclear radiation 
detecting equipment properly and in a non-hazardous manner, 

B. Invite special attention to the definitions of the following te rms by 
the student: 
1, Conductivity 
2, The amp 
3, The volt 
4, Resistance and the ohm 
5, Ohm's Law 

C. Caution the group that a test will be given at the conclusion of the 
film showing, 

II, PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Elements of Electrical 
Circuits'^ 

Review film before showing to students. 
Make notes of key points and inform 
students of these key points before showing 
them the film. 

6-10.1 
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II. PRESENTATION (continued) 

Instructional Topics TMngs to Remember to Do or Say 
Have film and projector set up before 
students ar r ive . 

Ill, APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Discuss the film^ emphasizing these points in the discussion, 

A. The definition of the t e rms : 
1, Conductivity 
2, Insulators and conductors 
3, The voltj amp, and ohm 

E. Ohm's Law and its application 

C. The effects of heat on resistance 

D. The effects of size and length of the conductor on resistance 

IV. TEST (final check on students' comprehension of mater ial presented) 
NOTE: Oral Quiz 
A.. If a six volt battery was connected across a 3 ohm res is tor , 

how many amps would flow? 

B, Define: 
1. Resistance 
2. Amperage 
3. Voltage 

C. What happens to the electrons in a conductor when a voltage is 
applied ? How is this related to the atomic bonding in metals ? 

V. SUMMARY 
A. In order to understand the behavior of electric power one must 

first learn to understand the basic laws pertaining to this subject. 

B. The terms used in applying these laws must be interpreted properly. 
i • 

C. Students must learn to use these circuits in a non-hazardous 
manner. 

The Next Lesson is : Gamma Ray Apparatus 

6-.10-2 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

7 
1 
1. 5 hours 

SUBJECT: Gamma Ray Apparatus 

AIM (or purpose): To provide knowledge and understanding of the 
cha rac t e r i s t i c s of gamma ray exposure appara tus 

TEACHING AIDS: Sample radiographs 
F i l m viewer 

REFERENCES: Nondestruct ive Test ing Handbook, Volume I, Society for 
Nondestruct ive Test ing, 1963, Evanston, I l l inois 
Radiography in Modern Industry, E a s t m a n Kodak Company, 
1958, Roches te r , N. Y. 

PREPARATION (of the l ea rne r ) 
A. Introduce subject and explain the usefulness of the information to 

be given in this lesson; point out that it will aid the rad iographer 
in obtaining be t te r radiographs making his job e a s i e r and safer . 

B. S t ress the fact that a thorough understanding of the equipment and 
its capabil i t ies will resul t in improved techniques and economic 
advantages. 

i i 

II. PRESENTATION (of the information) 

Instruct ional Topics 
A. Penet ra t ing power of 

gamma rays 

Things to R e m e m b e r to Do o r Say 
1, 

2, 
3 

Lis t on the chalkboard and explain, 
the useful range of penetra t ion for 
Cobalt, I r idium, Cesium and Radium. 
Explain the t e r m KEV and MEV. 
L i s t the KEV range or MEV range of 
the th ree synthetic i sotopes - cobalt, 
i r id ium, and ces ium. 
Explain main energy spec t rum of 
CO 60, i . e . , 1.1 MEV and 1.3 MEV. 

^ i 

ii 

11 
i i 
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B. Quality of Radiation 1. Define radiation quality. 
2. Explain: 

a. Why the radiation quality of 
gamma radiation is fixed 

b. The effect of the fixed radiation 
quality on the latitude of thickness 

c. The difficulties of sensitivity 
control with isotope radiation 

3. Show sample radiographes 
4. Questions 

, ! 

' I 

C. Safety 1. Point out the hazards of the 
continuously active source: 
a. Cannot be turned off while being 

transported 
b. During periods of storage 
c. Between exposures 
d. In the event of capsule rupture 

2. Explain the problemis of shielding: 
a. Other workers 
b. Confined areas 
c. Scaffolds 
d. Congested areas 
e. Uncontrolled areas 

3. Questions 

I .1 

I I 

u^ 

D. Disadvantages of gamma 
radiation 

Discuss: 
1. The cost of source replacement 
2. The expense of ssifety programs 
3. The limitations for inspection of 

thin or light mater ia ls 
4. Questions 

II 

E. Advantages peculiar to 
gamma radiation 

Explain: 
1. Equipment mobility 
2. Self containment 
3. Unrestricted beam geometry 
4. Questions 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Discuss the following questions: 
A. What is the useful thickness range (in steel) of radiation from 

Iridium 192 ? Cobalt 60 ? Cesium 137 ? 

n 

I 

I! 
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B. What is the KEV range of I r id ium 192 ? Cesium 137? 

C. What is the MEV of the two Cobalt 60 gammas ? 

D. What is the duty cycle of isotope rad ia t ion? 

E. What is the g rea t e s t operat ional disadvantage of isotope rad ia t ion? 

F . Why a r e the shielding requ i rements g r e a t e r for Cobalt than C e s i u m ? 

G. Why is gamma radiat ion ineffective for inspection of l ight m a t e r i a l s 
such as a luminum and magnesiumi? 

IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Writ ten Tes t 
A. Define KEV and MEV, 

B. Lis t the useful range of thickness for radiography with: 
L Cobalt 60 
2, I r id ium 192 
3. Ces ium 137 

C. What effect on cont ras t would re su l t f rom changing the 
radiographic technique of a 1/4" s tee l plate fromi the use of 
I r id ium to Cobalt? 

D. What is the g r ea t e s t advantage of gamma radiat ion for radiographic 
use? 

Check and d i scuss 

V. SUMMARY " 
A. Gamma rays have re la t ively m o r e penetra t ing power than por tab le 

x - r a y g e n e r a t o r s , 

B. Gamma radiat ion cannot be shut off. 

C. Gamma ray uses a r e m o r e flexible than those of x - r a y g e n e r a t o r s , 

D. Gamma rays a r e unsui table for radiographing thin, light m e t a l s and 
p l a s t i c s . 

E . Gamma ray in tens i ty decays with t ime . 

The Next Lesson i s : X - r a y Apparatus 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit __7 
Lesson 2 
Time 1. 5 hours 

SUBJECT: X-ray Appartus 

AIM (or purpose): To familiarize the student with the characterist ics 
of x-ray generators and x-ray apparatus 

TEACHING AIDS: Sample radiographs 
Film viewer 
X-ray generator and apparatus 

REFERENCES: Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testings 1963, Evanston, Illinois 
Radiography in Modern Industry, Eastman Kodak Co. 
1958, Rochester, N. Y. 
Informa ion Sheet #14 

I. PREPARATION (of the learner) 
A. Arrange the class in good viewing position around the x-ray 

apparatus and point out the essential parts and characterist ics 
of the equipment. 

B. Give a brief review of the capabilities and uses of x-ray with 
special emphasis on industrial application. 

Co Point out that each student will be given individual instruction on 
how to use x-ray apparatus. 

II. PRESENTATION (of the information) 

Instructional Topics 
i. Penetrating power of 

x-ray apparatus 

Things to Remember to Do or Say 
1. List on the chalkboard the range 

of penetrating power for portable 
generators, fixed generators, 
and accelerations.Portable x-ray 
generators range: about 1/8" to 
1 1/2" steel equivalent. Fixed type; 
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1/4" to 2 1/2"; accellerators up to 
12" or more . 
Explain how penetration power can 
be varied by changing kilovoltage. 
Point out that as x- ray wave length 
decreases , the penetrating power 
increases . 

•> ( 

B. Quality of radiation 

I 

f 

1. Define radiation quality. X-ray 
quality can be compared to the KV 
or wave length of the x-rays being 
generated. 

2, Explain: 
a. How radiation quality can be 

varied on an x-ray generator by 
ch.anging KV setting 

b. The effect of radiation quality 
on thickness latitude 

c. The ability to adjust sensitivity 
by changing the radiation quality 

3, Show sample radiographs of the above. 
4. Hand out Information Sheet No. 14. 

! 

1 i 

(J 

C. Safety 

D. Disadvantages of x-ray 
apparatus 

1. Point out the advantages of electrically 
generated radiation from a safety 
standpoint. Radiation can be turned 
off when not in use. 

2. Explain why x-rays are easier to 
shield than higher energy gamma 
radiation. The higher the energy 
the more shielding necessary. 

1. Define duty cycle and constant 
potential. Explain the length of 
time than an x- ray generator can be 
operated without overheating tube is 
called duty cycle. 

2. Explain why cooling is required in the 
operation of x- ray generators. Cooling 
required to protect target and tube. 

3. Point out the disadvantages of: 
a. Large size of x-ray tube heads 
b. Electr ical power requirements 
c. Restricted beam geometry of tank 

units 
d. Restircted duty cycle because of 

i ) 

\\ 

\\ 
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excessive heat generated by-
electrons striking target in x- ray 
tube. 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Ask the class to assis t in answering the following questions.' 
A. What is the thickness range in steel of x- rays from a 200 KVP 

x-ray generator? 

B. How can penetrating power be adjusted on x- ray generators ? 

C. What effect does radiation quality have on the latitude of thickness 
which can be covered by a single exposure? 

D. How does radiation quality effect sensitivity? 

E. Why are x°rays fromi portable generators eas ier to shield than 
gamma rays ? 

F . What is meant by an x-ray generators duty cycle? 

G. How can the duty cycle be increased? 

H. List four disadvantages of x-ray generators? 

IV. TEST (final check on students' comprehension of mater ial presented) 
A. Suggested questions for oral or written test: 

1. Define radiation quality. 
2. What happens to the wave length of the radiation when the KV 

is increased ? 
3. Define thickness latitude capability. 
4. List three safety features of x- ray generators . 
5. What is meant by a constant potential x - ray generator? 

B. Discuss correct answer for each question included in the test 
and clarify an\ additional questions class nnembers may have 
about x-ray apparatus. 

The Next Lesson is : Decay of Radioactive Materials 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 3 
Time 1. 5 hours 

SUBJECT: Decay of Radioactive Materials 

AIM (or purpose): To develop an understanding of radioactive decay 
mechanisms 

REFERENCES; Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 
Information Sheets #15, and #16 

L PREPARATION (of the learner) 
A. Write aim of lesson on chalkboard explaining that the lesson is 

calculated to help the radiographer in selecting the proper source 
of radiation for a particular assignment and should help him 
understand the safety requirements for each type of source. 

B. Briefly review previously discussed mater ia l by holding a short 
discussion, on alpha and beta part icles, gamma photons and where 
these energy forms originate. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Disintegration 

mechanisms 
1. List the four modes of disintegration 

alpha ps rticle emission, beta and 
positron part icle emission and "K" 
capture. 

2. Define electron or "K" capture, i. e. , 
electron capture from the "K" 
shell by the nucleus of the atom. 

3. Define: 
a. Alpha part icle - s t ream of fast 

moving helium nuclei, highly 
ionizing, weakly penetrating 
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h. Beta particle - negatively charged 
particle emitted from nucleus. 

c. Gamma photon - short wave 
length, electromagnetic radiation 
of nuclear origin 

Questions 

11 

B, Disentegration scheme Draw chalkboard sketch of Cobalt 60 
decay scheme explaining: 
a. The intermediate gamma emission 
b. The two beta disintegrations 
c. The final two gammia emissions 
d. The formation of stable Nickel 

60 
Questions 

C. Decay half- life Refer to information sheets #15 and 16 
1. Define half-life and decay rates on 

chalkboard. 
2. List the half-life values for: 

a. Cobalt 60 = 5.3 years 
b. Iridium 192 = 75 days 
c. Cesiura 137 = 27 years 

3. Sketch a half-life decay curve on the 
chalkboard, explaining its use, 

4. Questions 

D. Decay tables Explain the advantages of decay tables: 
a. Helps in figuring exposure time 

accurately and quickly 
b. Reduces calculation e r ro r s 
c. Helps to project future needs of 

replacement source capsules 
Work sample problems using decay 
tables. 

0 

III, APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A, Have the group list the four modes of disintegration. 

B, Ask students to define each mode and discuss. D 
C. Request students draw the Cobalt 60 decay scheme and explain. 
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D. Ask the following questions and discuss each: 
L What is mieant by half-life? 
1, What is the half-life of Iridium 192 ? Cobalt 60? 
3. What is the value of the decay chart? 

E. Have students work the following problem using a Cesium decay 
chart: 
L 5 Curie Cesium 137 source was purchased in 1959. When will 

its remaining activity be 30% of its original activity? What is 
its activity now ? 

2, Using Cobalt tables (Information Sheet #15) what is the remaining 
activity of a 2 curie Cobalt 60 source that was encapsulated in 
September I960? 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A, Why are the two beta disintegrations of Cobalt 60 not used in 

industrial radiography? 

B, Does nuclear disintegration always produce a stable element-
Explain.. 

C, How long is a half-life ? 

D, What is the half-life of Cobalt 60? Iridium 192 ? 

E, Define K capture? 

F, What is the result of K capture ? 

G, How many half-lives has a cobalt 60 source had if it is 2L 2 years 
old? 

H, What percentage of its original activity does it still retain? 

Check and discuss. 

V. SUMMARY 
A, Time required for a radioactive isotope of an element to lose one-

half of its original energy or intensity is called half-life. 

B, Long half-life is desirable in selecting a radioactive isotope for 
use in radiography. 

Only a few radioisotopes are economically useful in industrial 
radiography,, 
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D. Most radioactive isotopes are either too weak having a long wave 
length or have an undesirable half-life, or a combination of 
both. 

* 1 

• 1 

i ! 

The Next Lesson is: Construct an Isotope Decay Chart 

f ' 

1 / 

I 

! • 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 
Lessonj_ 
Time 2 hours 

JOB (or operation): Construct an isotope decay chart 

AIM (or purpose): To develop skill in the preparation of decay charts and to 
develop an awareness of the importance of decay charts 

MATERIAT S: Pencils, straightedge, and e rase r 
Cartesian coordinate paper 
Semi=log paper, 2 cycle, 70 divisions 

REFERENCES: Information Sheet #17 

I, PREPARATION (of the learner) 
Introduce the subject and s t ress that this lesson is recommended to 
enable one to find the source strength of a capsule so that accurate exposure 
time can be calculated. It should also help to project the basis for source 
capsule replacement. 

n . PRESENTATION (of the skills) 

Operations or Steps Key Points (things to remember to 
do or say) 

A. Place senni-log paper 
on table 

B, Title the paper 

C, Label coordinates on 
paper 

1, Pass out information sheet # 17, 
2c Place log scale vertically facing upwardi 

Write the foUowii.g in the upper right hand 
corner: 
1, The source model and serial number 
2, The type of radioactive material 
3, The date of chart pre]f5aration 

1, Label the log scale as "Activity in 
Curies". 

2, Label the anthmetic jscale in months 
or years according to type of source. 
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D. Mark the present activity 

3. Start with the month or year the isotope 
was measured. 

4, Use abbreviations to avoid cluttering 
paper, 

5.. The scale across the bottom should cover 
the period of usefulness of the source, 

1. Determine source activity from manu­
facturers data or measurements previously 
made on the source. 

2. Place mark on the chart for this activity, 
3. Mark is placed at point representing the 

date of measurement. 

E, Mark the activity at one-half 1, The source activity will be one half 
the life-de cay period fronn the present value in one half-life period, 
the present 2. Mark the time on the scale across the 

bottom of the paper, 
3, Mark the source activity for that date. 

F. Draw the decay curves 1, Connect the lines between the present 
and the first half°life activities. 

2. Extend the curve for the entire period 
of the graph. 

! I 

G, Semi-log paper Give ad" ntages of using semi-log paper 
for this k hart. 
Compare a chart made on semi-log paper 
to a chart made on cartesian coordinate 
paper. 
Questions 

DEMONSTRATE AGAIN BUT HAVE THE STUDENTS INDICATE THE PROPER 
SEQUENCE AND PROCFDURE, 

III. APPLICATION (practice by learner under close supervision) 
A, Supervise the students in the preparation of a decay chart for 75 

curies of Iridium 192 using the steps outlined in Step II-

B, Have group prepare a chart for twenty years decay of 30 curies of 
Cobalt 60". 

C, Suggest students prepare Iridium 192 decay chart substituting cartesian 
coordinate graph paper for sfcmi-log graph paper. 

D, Compare the two charts rnd invite students to explain Iho advantages 
of using semi~iog graph paper. 
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IV. TEST (performance of skill to acceptable standards) 
NOTE: V/ritten Test 
A. Prepare a decay chart on 50 curies of Iridium 192. 

; fM 

B. Develop a decay chart on 20 curies of Cobalt 60, 

C. Determine the strength of the Iridium source 60 days from now. 
6 months later. 

D. Show the Cobalt source will have one-fourth the activity of the present 
time. 

E. What is meant by a half-life of decay? 
Check and discuss. 

V. SUMMARY 
A. Decay charts save time when making calculations for radiographic 

exposures, 

B. Semi-log paper condenses the size of charts necessary to plot 
decay and straighten the curve, 

C. Separate decay charts are necessary for each type of radioisotope 
because of differences in decay rates . 

D. Decay charts are not used in x-ray exposure calculations. 

The Next .Lesson is . Chemistry of Iron ar»d Steel 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

8 
1 
1 hour 

SUBJECT: Chemistry of Iron and Steel 

AIM (or purpose): To acquaint the class members with the basic 
metallurgical processes in iron and steel refining 

TEACHING AIDS: Film:Chemistry of Iron and Steel, 14 mins, , 16 mm, 
sound, U. S. Steel Corperation 
16 mm projector 
Pieces of metal with defects 

REFERENCES: Metals Handbook, 1948 Edition, American Society for 
Metals, Cleveland, Ohio 

L PREPARATION (of the learner) 
This film will illustrate how certain types of defects originate in steel 
plate, forgings and castings. The radiographer 's job will include 
locating and identifying these defects. Gas bubbles as well as solid 
materials trapped in the solidified metal are considered defects. 

Point out the following to be noted during the showing of the film: 
A. The product of the blast furnace is iron. 

B. The product of the open hearth and electric furnaces is steel. 

C. Iron must be separated from other elements before it is of commercial 
value. 

D. Very high temperatures must be used to accomplish separation of 
iron from other chemicals, 

E. Other chemicals are added to the iron and steel to cause reactions 
that produce slag and gases, 

F . Notice the melting temperature of iron as given in the film. 

G. Announce to the class that an oral test will be given after the film 
is viewed, 
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II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
i\. 'The Chemistry of Iron 

and Steel" 
Show the film 
NOTE: The film should be viewed by 
the instructor in advance to showing it 
to the class . Detailed notes should be 
made by the instructor on important 
information presented by the film for 
use in class discussion after the film 
showing. 

B. Causes of defects in 
metals 

Review the basic causes of defects in 
metals and relate to the information 
presented in the film. Explain how 
these defects makes radiography 
necessary. 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Discuss the film. Note the following points and invite commients from 
the students: 
1. The purpose of the blast furnace 
2. The purpose of the open hearth and electric furnaces. 
3. The mater ia ls which are charged to each type furnace. 
4. The temperatures required for the making of iron and steel. 

B. Show class examples of metal with defects and discuss what caused 
the defects. 

IV, TEST (final check on students' comprehension of mater ia l presented) 
Give verbal quiz. The following questions are suggested: 

A. What is the product of the blast furnace? 

B. What is the product of the open hearth furnace? 

C. What is the material charged to the blast furnace? 

D. What is the temperature of the iron in the bottom of the blast furnace? 

E. What are the bubbles that r ise to the top of the metal in the open 
hearth furnace? 

0 
F. What are some typical defects in metal and what are their causes ? 

The Next Lesson is: Semi-finished Steel 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 8 
L e s s o n 2 
Time 1 hour 

SUBJECT; Semi-finished Steel 

AIM (or purpose); To teach the bas ic meta l lu rg ica l p rac t i ce s employed 
in steel making 

TEACHING AIDS: F i lm: Semii-Finished Steel, 8 m i n s . , 16 m m , sound, 
United States Steel Corporat ion 

EQUIPMENT: F i l m pro jec tor and s c r e e n 

REFERENCES: Meta ls Handbook, 1948 Edition, Amer ican Society for 
Meta l s , Cleveland, Ohio 
NondfaStructive Test ing-Introduct ion P I - 4 - 1 , 1964, 
Genera l Dynamics-Convai r , San Diego, California 

L PREPARATION (of the l ea rne r ) 
A. Introduce the film, pointing out some of the features to watch for: 

1. The cas t ings of the ingot 
2, Various types of ingot molds 
3. Addition of aluminum during pouring 
4, The squeezing of the meta l as it p a s s e s through the rolling 

mill 

B. S t r e s s that this information will help the rad iographer to be t te r 
understand how some defects a r e removed while some rema in in 
the ingots . 

II. PRESENTATION (of the information) 

Instruct ional Topics Things to R e m e m b e r to Do or Say 
Semi-finished Steel" Show the F i lm 
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III. APPLICATION (drill; i l lustrations, analogies, oral questions or 
assignments) 

A, Have students discuss the practice of pouring the ingot! 
1, The use of the various types of ingot molds 
2o Hot topping molds 
3, Cropping of molds after solidification 
4, The source of future defects from improper cropping 

B, Discuss the practice of deoxidation in the mold.* 
1, The addition of aluminum and/or silicon to control gases in the 

steel 
2, The source of future defects from improper deoxidation 

C, Discuss the reason for reducing the steel in several passes instead 
of one and the problem of internal rupture from excessive single 
pass reduction, 

D, Discuss the problem of laminations and the effect of gas bubbles which 
do not weld during rolling. 

E, Invite questions from students for further discussion. 

F , Reshow film if all points or questions have not been cleared up. 

IVc TEST (final check on students' comprehension of miaterial presented) 
NOTE: Written Test 
A, What is the purpose of the hot top on an ingot mold? 

B, Give reasons for the addition of aluminum during pouring. 

C, What happens to the gas bubbles in the ingot when it passes through 
the rolling mill? 

D, Why is the top of an ingot mold cut off and discarded? 

E, What type of defev-:t can be caused by poor st irr ing of the mater ials 
added for deoxidation, i, e. , aluminum and silicoi ? 

Discuss test results - give help where needed 
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V„ SUMMARY 
A. Casting of semi^finished steel requires miany methods of removing 

undesirable components and discontinuities from the ingot. 

B. It is important that the correct amounts of each mater ia l be added to 
the steel before the ingot is poured so that the ingot will meet 
required specifications. 

The Next Lesson is: Rolling of Sheet and Plate Steel 

y 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

11 
Unit 8 
Lesson 3 

m 

Time 1 hour 

SUBJECT: Rolling of Sheet and Plate Steel 

AIM (or purpose): To develop an understanding of the basic metallurgical 
practices in the making and finishing of steel 

n 
» ^ ^ TEACHING AIDS: Film: Hot Rolling Steel Sheets, 8 mins. , 16 mm, 

sound, U.S. Steel Corporation ^D 
EQUIPMENT: Film projector and screen 

hi 

D 
0 

iD 
r 

•D 

lij 

i 

REFERENCES: Metals Handbook, 1948 Edition, American Society for 
Metals, Cleveland, Ohio 
Nondestructive Testing-Introduction - PI-4-1, 1964, 
General Dynamics-Convair, San Diego, California 
Information Sheet #18 

I. PREPARATION (of the learner) 
A. Introduce film and point out the following highlights to be noted 

during the viewing of the film: 
1. The ragged ends of the plates and sheets as they are being rolled 
2. The removal of defects in the slab before final rolling 
3. The use of x-ray radiation to control the thickness of the sheet 
4. The control of the final temperature at the end of the rolling 
5. How some defects are removed at the mill and how some cannot 

be removed because their presence and location is not known 
6. The importance of temperature control if proper strength, 

welding and impact properties are to be obtained from the 
finished product 

B. Stress the importance of acquiring this related information and 
how it will benefit the student in the pursuit of knowledge in the 
field of radiography. 

8-3-1 
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II, PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
"̂Hot rolling steel sheets'" Show the Film 

III. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 

A. Have students discuss the control of end and edge defects! 
1. The cropping of the skelp to eliminate edge laminations 
2, The shearing of sheet strip before coiling 

B. Discuss the removal of defects before final rolling. 
1, Defects may not be removed on thicker materials 
2, Areas of removal are leveled by subsequent rolling in thin sheet 
3, All defects may not be detected by the mill 

C. Discuss the techniques of gauging thickness by radiation 

D. Discuss the effect of poor finishing temperature on the steel* 
1, Wrong strength properties 
2, Poor welding properties 
3, Poor impact properties 

E. Invite questions throughout discussion and reshov/ all or parts of 
film if necessary, 

F. Pass out information sheet # 18 and discuss^ 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Oral Quiz 
A. Why is it necessary to crop the edges and ends of rolled sheet and plate? 

B. What is the result of improper control of the final rolling temperature? 

C. A r e a l l p l a t e s and s h e e t s r o l l ed f r o m m a t e r i a l s f r o m wh ich the de f ec t s | 
have been r e m o v e d ? 

I I 
D. Can impropei final rolling temperature cause defects to occur in [_i 

later fabrication? 

i ) 
Upon completion of test, discuss answers given, give help where y 
needed 
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v.". SUMMARY 

A. Sheet and plate steel ends are cropped to remove laminations, 

B, Grinders remove surface defects before final rolling. 

C, Radiation emitting gauges are used to control the desired plate thickness 
as plate is being rolled, 

D, Steel must be soaked before rolling to insure uniform temperature 
throughout the plate before rolling. 

E, Temperature control during rolling insures proper strength, welding 
and impact properties 

The Next Lesson is: The Structure of Metals 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

if 

Unit 
Lesson 
Time 

8 
4 
1. 5 hours 

SUBJECT: The Structure of Metals 

AIM (or purpose): To outline the basic structure of metals and develop 
a thorough understanding of the subject 

I 
TEACHING AIDS: "Prepared sketches on passout sheets showing the 

three basic metallic structures 

REFERENCES: Elements of Material Science, L. r Van Vlack, 1961, 
Addison-Wesley Publ-'shing Company, Reading, Mass. 
Physical Metallurgy for Engineers, D. S. Clark, and 
W.R. Yarney, 1962, D. Van No strand Company, Princeton, 
N, J, 

PREPARATION (of the learner) 
Explain why the knowledge of basic structure of metals is necessary 
information for the radiographer. 
Point out that this information will be most helpful in interpreting 
x-ray filmL< and in giving explanation of defects shown in the film. 
Review again some of the defects of metals that are evidenced by 
x-ray film. 

II. PRESENTATION (of the inform.ation) 

Instructional Topics Things to Remember to Do or Say 
A. The metallic bond Sketch a single plane view of a 

metallic s tructure. 
Explain: 
a. The loosely held orbital electrons 
b. The electron cloud 
c. The forces holding the structure 

together 
Relate the loosely held electron 
forces to the high electrical and 
thermal conductivity of metals . 
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II. PRESENTATION (continued) 

I ' 

'• i 

Instructional Topics Things to Remember to Do or Say 
B. The crystalline structure or 

space lattice 
1. Sketch the three basic metallic 

structures on the chalkboard. 
2. Draw sketches and show the major slip 

plane J in each structure. 
3. Define yield point and ultimate 

strength in terms of bonding energies. 

C. The metallic phases 1. Define the phase as a physically 
homogenous and distinct portion of 
a material system, 

2. List some possible types of phases 
in metals such as: pure coinponent, 
intermetallic compounds, solid 
solutions, etc.. 

3. Define the intermetallic compound 
and solid solution on chalkboard. 

4. Use the example of ice tea and sugar 
to illustrate possible phases; 
liquid, solid (ice) and steam vapor. 

5. Define and contrast the substitutional 
and interstitial solid solutions. 
Explain that substitutional solid 
solutions have limited effects on 
strengthening of metals . Point 
out that substitutional alloying is 
generally used to improve properties 
other than strength; such as 
corrosion resistance, better impact 
propert ies , ductility.. Interstitial 
alloying is generally employed to 
increase tensile and yield strength, 

6. Use the example of carbon in iron 
and copper in nickel to illustrate the 
two types of solid solutions, 

7. Ask questions for understanding. 

[J 

r 

H 
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III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have students explain the ice tea and sugar system in terms of the 
type of solution and the phases present from frozen to boiling. 

H 

B. Have students sketch the three basic metallic crystalline s t ructures . 
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C. Ask the students to define an internnetallic compound, a 
substitutional solid solution, and an interstitial solid solution. 
Have the students draw sketches to illustrate the structures of 
each of the above phases. 

D. Ask students to define "steel" . 

E. Review with the class the reason for the high electrical and 
thermal conductivity of metals . 

F . Discuss wirh the class the yield point and untimate strength of 
a metal in terms of atom mo^'^ements in the structure. 

IV. TEST {final check on students' comprehension ol material presented) 
A. Suggested questions for a brief written test: 

1. List and sketch the three basic metal lattice s t ructures . 
2. Define a phase. 
3. What are three types of phases found in metallic s t ructures? 
4. What happens to the atomic structure when a piece of metal 

is yielded? Pulled into t\vo pieces? 
5. What is steel? 

Discuss correct answers with the c lass . n 

V. SUMMARY 
Before advancing to the next lesson review the following points of 
this lesson. 
A. The bonding between atoms determines the properties of the 

mater ia ls . 

B. The properties of metals are determined by their crystalline 
structure. All metals have one of three basic types of 
crystalline structure: body centered lattice, face centered cubic, 
and hexagonal close pack, 

C. The properties of a specific alloy system can be altered by suitable 
changes in the phases present in the system. These changes are 
generally accompanied by heat treatment. 

The Next Lesson is : The Phase Diagram (Metallurgy) 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

8 
5 
2 hours 

SUBJECT: The Phase Diagram (Metallurgy) 

AIM(or purpose): To acquaint the student with the basic mietallurgical 
principles 

TEACHING AIDS: Copies of Iron-Carbon Diagram 

REFERENCES: Elements of Material Science, I.. H. Van Vlack, 1961, 
Addison-Wesley Publishing Company, Reading, Mass. 
Physical Metallurgy for Engineers, D.S. Clark, and 
W. R. Varney, 1962, D. Van No strand Co. , Princeton, N.J . 

I. PREPARATION (of the learner) 
A. Introduce topic giving a thorough explanation of why this subject is 

important to the development of a radiographer. 

B. Also show how this lesson will help one to understand the propert ies 
o^ metals and how chey can be altered or tailored to fit a part icular 
need. 

C. Create discussion by explaining what propert ies are desirable in 
an automobile spring, a cutting tool, a pocket knife, coil spring, 
and baling wire. 

D. Point out the difference between cast iron and steel and how raw 
material is altered to make cast iron or steel. 
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II. PRESENTATION (of the information) 

Instructional Topics Things to Remenciber to Do or Say 
A. The phase diagram 1. Define the phase diagram e,s a 

graphical representation of temperature 
and composition of phases. Draw a 
typical diagram on the chalkboard. 

2. Explain the equilibrium conditions under 
which the diagram is constructed. 
a. All diagrams based on very slow 

temperature changes 
b. Diagrams reveal phases present 

at a given temperature 
c. They serve as reference to possible 

phases present in an alloy system-
Draw a phase diagram of copper-nickel. 
Label and define coordinates. 
Define terminal phases as the pure 
component or liquid solubility phase. 
Define liquid phase as molten metal . 
Define the liquid plus solid phase 
field as the phase where solid metal 
floats in liquid. 
Define solid phase field as the phase 
below the melting point of all alloys. 

9. Draw phase diagrams of the Ag-Cu 
system. 

10. Define Eutectic as the reaction of a 
liquid that forms two or more different 
solid phases during cooling. 

11. Ask questions 

3. 
4. 
5. 

6. 
7. 

8. 

n 

/ 1 

B. The Iron-Carbon 
diagram 

1. Sketch the iron-carboi- diagram on 
chalkboard. 

2. Define Fer r i t e as iron with a maximum 
of 0. 07% carbon content. 

3. Define Austenite as a body centered 
cubic lattice scructure in iron at 
temperatures above 1, 333 Deg. F . 
or at room temperature in steel 
achieved by alloying with suitable 
elements. More ductile than alpha 
ferretic steel. 

4. Define the Eutectoid reaction as the 
reaction of a solid that forms two or 
more new solid phases during cooling. 

8-5-2 



•J4Miii iJiWli lL..^---.milJtiamipJ|i l . ' .WiiMii l • ^ ^ ^ — •..iJ.Jiiii.i imiiJ-ii 

; 

I 
;. 
r 

As with Eutectic, the word Eutectoid 
can also refer to an alloy composition 
or structure associated with the reaction. 
Carbide or Cementite is also called 
iron carbide; a normal constituent of 
annealed steels and cast iron. Strengthens 
steel but decreases ductility. 
Explain the upper and lower cri t ical 

I temperatures between ferri te and 
austenite fields. 

7. Define limits of steel as between 0. 07% 
and 1- 7% carbon content. 

8. Define limits of cast iron as between 
1. 7% and 6, 6% carbon content. 

9. Explain the lower melting point of the 
Eutectic composition and explain its 
importance in casting practice. The 
eutectic temperature can be achieved 
with less expensive equipment because 
of the lower temperatures required. 
Eutectic composition contains 4. 3% 
carbon­

ic . Indicate the temperature ranges of 
melting for cast steel, (about 2,800 
Degrees F , ) 

IL Ask questions 

C. The phase transformation L Explain the transformation from one 
phase to another on heating or cooling 
through the transformation temperature: 
a. As temperature changes metal may 

go through a change because the 
structure at that temperature may be 
unstable. 

b. This phenomenon used to advantage 
to change propert ies of an alloy 
system. 

c. Example: Steel heated to transform 
structure to austoiite; if quenched 
in oil the phase produced results in 
much higher strength. 

d. Alpha iron: The form of iron that 
is stable below 1, 670 Deg. F . , the 
temperature at which a change in 
phase occurs. 
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e. Gamma iron: The form of iron 
that is stable between 1, 670 Deg. 
F . and 2, 550 Deg. F. 

Indicate the crystalline structure change 
in the transformation of austenite to 
ferr i te by explaining that austenite is 
the high temperature body cubic 
centered structure (sketch) and ferri te 
is the FCC structure (draw sketch). 
Elaborate on the temperature range 
of transformation of steel compositions 
above and below as well as the eutectoid 
composition. 
a. Full transformation to austenite 

below eutectoid composition 
accomplished at 1, 650 Deg. F . 

b. Above the eutectoid temperature 
the maximum required is 2, 065 
Deg, F. at a carbon content of 1. 7%. 

c. To achieve full hardness from heat 
treatment the temperature must 
produce a full austenitic s t ructure. 

Explain the martensi te reaction on the 
chalkboard as the change from the 
austenitic structure (face centered 
cubic) at elevated temperature to the 
ferr i te structure (body centered cubic) 
at low temperatures . 
Define the properties of martensi te: 
a. strong 
b. hard 
c. tough 
Ask and invite questions 

1 i 

1 I 

n 

L: 

L 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assigmnents) 

A. Have a student sketch a simple phase diagram of a system of 
components which are completely soluble in one another. 

B. Ask ^roup to explain various parts of the diagram. 

C. Have another student sketch the iron-carbon diagram. Ll 

D. Request group members to label each phase field by its metallurgical 
name. 

8-5-4 L' 
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E . Have a d iscuss ion on the l imi t s of the s teel and i ron ranges of 
composition, 

F . Ask for connments on the difference in mel t ing points of steel and 
cas t i ron . 

G. Have each m e m b e r explain the advantages and methods of using 
the d iagram, 

H. Ask and invite quest ions throughout the dr i l l . 

IV, TEST (final check on students- comprehension of ma te r i a l presented) 
NOTE: Written Test 
A. Descr ibe the composit ion of the following: 

1. F e r r i t e or alpha i ron 
2. Austenite o r g a m m a i ron 
3. Cementi te or carbide 

B. Outline the composit ion l imi t s of i rons and s tee l . 

C. Define a t e rmina l phase . 

D. What does the upper and lower c r i t i ca l t e m p e r a t u r e r ep resen t on 
the phase diagrami? 

E . What is a eutectic composi t ion? 

F . Sketch the i ron -ca rbon d i ag ram. 

Check and d i s cus s . 

V. SUMMARY 
A. The phase d iagram is useful for determining changes in s t r uc tu r e when 

the t empe ra tu r e o r composit ion of the alloy is a l te red . 

B. The i ron -ca rbon sy s t em is the inost impor tan t engineering alloy 
sys tem. 

C. The a l te ra t ion of composit ion and t empera tu re can produce a 
multi tude of des i rab le p r o p e r t i e s . 

D. The phase transforma,tion is a resu l t of changing the t empera tu re 
of the sys tem. The m a r t e n s i t e t ransformat ion is the m o s t widely 
used and mos t economical strengthening m a t e r i a l used in engineering 
a l loys . 

The Next Lesson i s : The Manufacture of Castings 

8-5-5 



MippilRiRPPiWHqipn^m MJ.J.UIlJ î*HiU îW^JM«WWiMWIL.Jl >L"UJ i.iJii.,»U.4l.liWJJliJti-^.gWlligWSJ^W^^^WWP^g^ 

INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 8 
Lesson 6 
Time 

SUBJECT: The Manufacture of Castings 

2 hours 

AIM (or purpose); To familiarize the student with the methods used to 
produce castings and the defects which can result from 
improper casting procedures 

TEACHING AIDS: Sample castings with and without defects 
Small casting with r i se r , runner, and sprue attached 

REFERENCES: Cast Metals Handbook, American Foundrymen's Society, 
1944, Chicago, Illinois 
Physical Metallurgy for Engineers, D.S. Clark and W. R. 
Varney, 1962, D. Van No strand Co. , Princeton, N . J . 

T 
X. PREPARATION (of the learner) 

A. Introduce the subject and explain the importance of the information 
contained in this lesson pointing out that a knowledge of the origin 
of casting defects aids in their interpretation as they may be shown 
on radiographs. 

B. Explain further that a good inspector should be able to discuss 
the nature of a casting defect and the alleged origin of it in 
the language of the foundryman. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. The mold Sketch a typical foundry mold and 

label the drag, the cope, cores, 
r i s e r s , and downsprue. 
Define the function of the various 
parts of the mold. 
Show the casting with all gates and 
r i s e r s still in place. 

8-6-1 
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4, Ask pertinent questions and invite 
discussion. 

B. The pattern 

i 

1. Explain the function of the pattern 
and how it creates the shape of the 
casting in the mold. 

2. Explain why the pattern is always 
la rger than the final parti 
a. To allow for thermal expansion 
b. Allowing for surface defect 
removal without altering size of 
casting. 
c. Ask questions 

C. The molding materials Define the composition of the sand 
used for nnolding. 
Explain the difference between a 
green and dry sand mold pointing 
out that green sand used wet is more 
economical than dry sand. Steam 
generated from wet sand causes little 
trouble on large castings. Scabs 
may be formed but can be avoided by 
skin-drying mold with gas flame. 
Describe the process of ramming 
as the packing of sand around the 
pattern in making a sand mold. It 
is necessary to overcome the 
formation of voids, however, 
care must be exercised in the p ro ­
cess to prevent the shifting of the 
pattern in the mold. 
Ask questions 

t { 

D. Pouring of the hot metal Define metal fluidity explaining that 
it pertains to molten metal and its 
ability to flow as into a mold. 
Explain why metals are poured 200 
to 700 degrees above their melting 
temperatures; 
a. To prevent cold laps 
b. To allow thicker section of 
casting to form properly before metal 
solidification 
Ask questions. 
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Solidification 1. Explain the solidification in thin and 
thick sections of a mold stressing that 
metal must flow from thin to thick 
section of mold or vice versa and 
must not solidify prematurely. 

2. Define "hot spots". 
3. Ask questions 

F . Casting defects 1. Define and il lustrate the origin of: 
a. Porosity 
b. Dross 
c. Shrinkage cavity 
d. Misruns 
e. Cold shuts 
f. Cracks 

2. Show the sample castings and defects 
discussing and explaining as each is 
shown. 

in . APPLICATION (drill, i llustrations, analogies, oral questions or 
assignments) 

A. Have a member of the group draw a cross section of a casting 
mold on the chalkboard. 

B. Have another student draw in a simple pattern with all necessary 
openings. 

C. Have still another label all the parts of the mold. 

D. Ask participants to explain why the pattern cavity is larger than 
the final part . 

E. Ask each individual student to explain the origin of the following 
defects: (Using a sketch for clarity if necessary) 
1. Porosity 
2. Dross 
3. Shrinkage cavity 
4. Misruns 
5. Cold shuts 
6. Cracks 
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IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Writ ten Tes t 
A. Why iif! the pa t tern always l a r g e r than the final par t ? 

B. Do l a r g e r cast ings requ i re higher pouring t empe ra tu r e s ? Why? 

C. What type of defect could occur if the pouring t e m p e r a t u r e was 
not high enough? 

D. What type of defects can develop from the contract ion o r shr inkage 
of the me ta l on cooling? 

E. What is mean t by r amming a mold? 

F . What type defect would occur from improper r a m m i n g ? 

Check and Discuss 

V, SUMMARY 
A. P r o p e r design of mold can e l iminate the fornnation of cast ing defects. 

[̂  

B. P a t t e r n s ize allows for shr inkage that occurs when cast ing cools 
and sol idi f ies . 

C. Some molding m a t e r i a l s a r e porous to allow escape of hot vapors and 
gases through the walls of the mold. 

D. Cast ings with a wide thickness lat i tude can contain shr inkage c r acks 
due to uneven cooling. 

E . There a r e seve ra l types of casting defects, the m o r e num- rous 
being poros i ty and shr inkage. 

The Next L e s s o n i s : The Heat T rea tmen t of Steel 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 8 
Lesson 7 
Time 2 )urs 

SUBJECT: The Heat Treatment of Steel 

AIM (or purpose): To outline the operations which are employed in 
strengthening of steel 

TEACHING AIDS: Sketch of iron-carbon diagiam on pass out sheet (ore 
for each class member) 
Sample of normal, quenched and tempered steel strips 
Samples of heat treat cracks in metal 

REFERENCES: Elements of Material Science, L. H, Van Vlack, 1961, 
Addison-Wesley Publishing Ccmpany, Reading, Mass. 
Physical Metallurgy for Engineers, D. S. Clark and 
W.R. Varney, 1962, D. Van No strand Company, 
Princeton, N. J. 

L PREPARATION (of the learner) 
Use the follow.'ng questions with explar-.tion to introduce this lesson: 

A. What happens when a piece of metal is neated to red hot and 
immersed in wat'=»r? 

B. What process has been used on your pocket knife blade to give it 
proper temper? 

C. Why is this process sometimes used on welds? 

D. Why do t'ome metals crack when subjected to this type t reatment? 

E. After heating and cooling, what would happen if the piece was 
reheated to a l o w r temperature? 

F. Explain that this information will ass is t the radiographer in under­
standing the cause of equipment failure due to a lack of heat t rea t ­
ment or because of improper h^at treatment. 

8-7-1 
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n . PRESENTATION (oi u. information) 
11 

Instructional Topics Things to Remember to Do or Say 
A The iron-carbon 

diagram 

B. The martensite reaction 

1. Sketch the iron-carbon diagrsim on 
the chalkboard. 

Z, Call to the students attention that 
this is an equilibrium diagram. 

3. Review the phase change of cooling 
frorn the austenite phase to the 
ferri te region. 

4. Explai^i the formation of pearlite in 
slow cooling when cooled slowly from 
critical temperature^it is a direct 
transformation product from Austenite. 
Pearl i te is the eutectoid of iron smd 
iron carbide and it resembles mother-
of-pearl when viewed u:ider a microscope. 
It consists of alternate layers of 
lamellae of iron and cementite and 
contains 0. 33% carbon. 

5. Explain the expansion of steel in the 
transformation change due to the 
difference in volume of the two 
phases. 

1. Define the martensit ic structure as a 
body centered tetragonaL Martensite is 
the hardest of the transformation 
products of austenite. When carbon 
content exceeds 0. 5% tetragonality 
of the crystal structure is observed. 
Martensite is not an equilibrium phase. 

?. Explain the distortion of the ferr i t ic 
structure by the wedging action of 
the supersaturated carbon. 

3. Describe how martensite is formed by 
rapid cooling to prevent the t r ans ­
formation to pearli te. Martensite in 
quenched steel has needle-like patterns. 
This structure in steel is obtained by 
direct trsmsformation from austenite, 
by rapid cooling to prevent upper 
transformation products. 

D 

D 
u 

D 

n 

D 
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n . PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
The jron-carbon 
diagram 

1. Sketch the iron-carbon diagram on 
the chalkboard. 

2. Call to the students attention that 
this is an equilibrium diagram. 

3. Review tiie phase change of cooling 
from the austenite phase to the 
ferri te region. 

4. Explain the formation of pearlite in 
slow cooling. Wien cooled slowly from 
crit ical temperature it is a direct 
transformation produce from 
AUSTENITE, Pearli te is the eutectoid 
of iron and iron carbide and it 
resembles mother-of-pearl when 
viewed under a microscope. It 
consists of alternate layers of 
lamellae of iron and cementite and 
contains 0, 33% carbon. 

5. Explain the expansion of steel in the 
transformation change due to the 
difference in volume oi the two phases. 

B. The martensite reaction 1. Define the martensit ic structure as a 
body centered tetragonal. Martensite 
is the hardest of the transformation 
products of austenite. When carbon 
content exceeds 0. 5% tetragonality 
of the crystal structure is observed. 
Martensite is not an equilibrium phase. 

2. Explain the distortion of the ferri t ic 
structure by the wedf ing action of the 
supersaturated carbrn. 

3. Describe how martensite is formed 
by rapiu cooling to prevent the 
transformation to pearl i te . 
Martensite in quenched steel has 
needle-like pat terns. This structure 
in steel is obtained by direct t r ans ­
formation from austenite, by rapid 
cooling to prevent upper transformation 
products. 

VA 
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4. Define the martensi te s tar t and finich 
temperatures . 

5. Describe the properties of martensi te 
before tempering. It has the 
maximum hardness atnd strength of 
any decomposition product from 
avistenite in s teels . 

ii 

C. The tempering process 

D. Cracking caused by-
he a treatment 

L Define the ^̂ -̂ rm "tempering" (some­
times callei^ "drawing") as a t reat ­
ment below the lower crit ical temper­
ature below the lower critical temperature 
followed by any desired rate of cooling. 
Example: One percent carbon steel 
after quenching in water from 1, 450 
degrees F . is extremely hard and 
bri t t le . Tempering at between 200 
and 400 degrees F , results in slight 
loss of hardness and a great increase 
in toughness. 

2. Explain the effect of terapering on 
thfc structure of martensi te , pointing 
out that quench cracking may be 
prevented and the steel is less 
susceptible to distortion. 

3. List some desirable propert ies of 
tempered mar tens i te . 

wJhow samples containing heat 
treating cracks . 

1. Discuss the s t resses caused by the 
martensite reaction. ^ 

2„ Explain the quench crack and its 
formation — show sample. 

2, Draw a chalkboard sketch of the 
s t ress thstl develops in the t r ans ­
formation to martensi te . 
Dennonstrate -

lo Display thre,. s t r ips of steel about 
1/4" X 1/4" X 12" long. One should 
be heated and quenched, one tempered 
and one without heat treatment. 

2, Explain the propert ies of each steel 
s t r ip and how they differ. 

ii 

Li 

y 
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in . APPLICATION (drill, illus<^rations, analogies, oral questions or 
assignments) 

A. Have students explain by a chalkboard sketch the formation of 
pearlite by the slow cooling of steel from the austenite to the ferrite 
region. 

B. Have students explain by a chalkboard sketch the formation of 
martensite by rapid cooling from the austenite region. 

C. Ask students to elabora.te on the transformation of martsnsi te in terms 
of the volume change and s t resses created. Have them contrast the 
martensi te and pearlite transformation. 

D. Ask the students to list the desirable properties of tempered martensi te . 

IV. TEST (final check on students' comprehension of nr:aterial presented) 
'A. Explain the martensite reaction using a sketch of the iron-carbon 

diagram, 

B. What is the purpose of tempering the martensit ic s t ructure? 

C. Erplain how s t resses are created by the martensit ic reaction. Account 
for the s t resses from both transformation and cooling, 

D. Sketch the crystalline structure of steel in the auf tenite range and 
after transformation to martensi te , 

£ . List three desirable properties of tempered ma.rtensite. 

Discussion of questions by the group after the test 

V. SUMMARY 
A. Heat treatment of steel can both prevent and cause equipment failure. 

B. Heat treatment can remove s t resses that were formed in a weldment 
during the welding process . 

C. Metal properties can be changed to fit their applications by heat 
t reatment . 

D. Some of these properties are : ductility, elasticity, malleability, 
toughness, and bri t t leness. 

The Next Lesson is : Visit to a Foundry 

8 - 7 - 5 
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INSTRUCTOR'S LESSON PLAN 
Field Trip 

Unit 
Lesson 
Time 

8 
8 
6 hours 

SUBJECT: Visit to a Foundry 

PURPOSE: To permit the students to observe the pouring, control and 
inspection of cast metals 

MATERIALS: Film badges, dosimeters , safety hats, and safety glasses 

L PREPARATION (of the learner) 
A. Outline purpose of visit and s t ress need to observe ail safety 

precautions. 

B. The students should also be coached to carefully observe and make 
njotes of the following: 
1. Preparat ion of the sand for molds 
2. Preparation of the molds (ramming) 
3. Placement of the chaplets and chills 
4. The flow paths of the molten metal 
b. Pouring of the molten metal 
6. The removal of the casting from the sand (shakeout) 
7. Inspection of the finished casting 

II. PRESENTATION (of the information) 
A. Issue safety instructions to be followed while in the plant s t ress ing 

the need for gentlemanly behaviour. 

B. Make the tour only under the guidance of a designated foundry 
employee and the instructor. 

ni.. APPLICATION 
A. After completing the tr ip, ask the students to discuss: 

1. Why the sand is given so much care and testing, 
2. Why the molds are larger than the final part . 
3. The purpcse of chaplets and chills in mold preparation. 
4. Why th(p metal is allowed to flow back to the surface of the mold 

during pouring. 
5. How defects can result fro a removing the casting from the sand 

while the metal is still red hot. 

8-8-1 
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6. The inspection techniques used by the foundry. 

B. Invite questions and discuss unusual procedures noted. 

NOTE: Written Test 
Write a brief report on the observations made during the field trip covering 
all aspects of foundry operation fronn preparation of molding mater ia ls 
to the inspection of the finished product. 

V. SUMMARY 
A. A casting is the result of many closely controlled processes and 

steps. 

E. Misalignment of molds can cause casting defects, 

C. Extra metal is necessary when pouring a mold to allow for shrinkage 
during the cooling process , 

D. Final inspection of castings may include hardness tests and a 
variety of other types of nondestructive explorations. 

E. A ladle analysis is generally made before castings a re poured. 
U 

The Next Lesion is . Tne MetaHurgy of Welding 

L) 

( ! 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Les son 1 
Time 2 hours 

SUBJECT: The Metal lurgy of Welding 

AIM {or purpose) : To provide information and develop an understanding 
of the reac t ions which occur during the welding p r o c e s s 
and their effect on the weld s t ruc tu re 

TEACHING AIDS: I ron carbon d i ag ram char t (pass out sheet for each 
c la s s member ) 
Sample e lec t rodes with coatings 
Sectioned and etched welds 

REFERENCES: Welding Metal lurgy, G.H. Linner t , 1965, A m e r i c a n Welding 
Society. New York, N. Y, 
Phys ica l Metal lurgy for Eng inee r s , D. S. Clark and W. R. 
Varney, 1962, D. Van Nostrand, Pr ince ton , N. J . 

L PREPARATION (of the l ea rne r ) 
A. Introduce the l e sson subject by asking selected basic quest ions to 

s t a r t shor t d i scuss ions . The following questions should be used to 
help lead the c l a s s into a d i scuss ion of the lesson: 
1. Have any of you eve r done any welding? 
2. What is welding? 
3. How many different types of welding p r o c e s s e s do you know of? 

B. Point out that a genera l knowledge of welding p r o c e s s e s i s n e c e s s a r y 
to unders tand the cause of welding defects and a rad iographer mus t 
have this understanding in o r d e r to intel l igently pe r fo rm his work. 

II. PRESENTATION (of the information) 

Ins t ruct ional Topics Things to R e m e m b e r to Do o r Say 
The s t ruc tu re of the 
weld 
1. The weld dej;,osit 
2. The fusion zone 
3. The heat affected zone 
4. The paren t me ta l 

1. Review the meta l lurgy of cast s teel . 
2. Draw a sketch of a typical weld and 

label the different zones, 
3. Show samples of actual W3lds and 

explain per t inent f ea tu res . 
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The molten metal 
shield 
1. Inert gases 
2. Electrode coatings 

a. Slagging coatings 
b. Volatile coatings 

3. Suberged arc flux 

Cooling of the weld 
puddle (solidification) 

1. Show sample electrodes and discuss: 
a. The degasification of the molted 

metal 
b. Protection of the molten metal 

from the atmosphere 
c. Reduction of impurities in the 

weld puddle 
d. Addition of alloys to the weld 

from slags smd flux 

1. Draw a sketch of a typical weld and 
an iron-carbon diagraim on the chalk­
board, 

2. Associate the structure of the weld 
with phases of the iron-carbon diagram. 

3. Describe the effects of cooling on 
warpage and residual s t resses in 
welds of steel. 

} I 

l i 

t 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Ask students to sketch a typical weld profile on the chalkboard and 
label each metallurgical zone. 

B. Have students plot the changes in volume and explain the s t resses 
developed in the solidification and cooling of welds. 

C. Discuss with student participation the control of the final structure 
of welds in steel by proper heat control, i . e . , preheat, postheat and 
interpass temperature. 

U 

0 
D. Have the students explain the purpose of electrode coatings, gas 

shielding and fluxes. 

IV. TEST (final check on students' comprehension of mater ia l presented) 
A. Suggested questions for written test: 

1. Outline the purpose of the coating on welding electrodes. 
2. Describe the source and action of the s t resses developed in the 

cooling of the weld deposit in a weld of carbon steel. 
3. Sketch a typical weld and label each distinct metallurgical zone. 
4. What is the purpose of preheat and postheat in the welding 

process ? 
5. How do the slag and flux shields differ from that produced by gases 
6. What are the advantages of the slagging shields? 

D 
III 

1 : 
B. Check the test with the class, making sure each person has the 

correct answers. 
9-1-2 
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V, SUMMARY 

The structual soundness of a weldment depends upon: proper selection 
Q^ weld electrode, controlled metal temperature, proper joint preparation, 
removal of foreign nnaterials from weld, prevention of oxidation of the 
weld, and joint, control of effects of expansion, contraction said warpage and 
environmental factors. 

The Next Lesson is : The Welding and Joining Processes 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson_ 
Time 2 hours 

SUBJECT: The Welding and Joining Processes 

AIM (or purpose): To develop an acquaintance with the various approved 
methods and processes of joining metals 

TEACHING AIDS: Posters and charts 
Samples of various types of welds 
Samples of soldering i 

REFERENCES: Welding Metallurgy, G. H. Linnert, 1965, American 
Welding Society, New York, N. Y. 

I. PREPARATION (of the learner) 
A. Introduce the topic and briefly describe the radiographer 's interest 

in the proposed subject. 

B. To arouse attention and create interest discuss and outline the 
difference between welding and soldering, also point out the 
advantages of welding a structure instead of bolting it together, 
and whether the welding assembly is considered as sound 
structurailly as one that has been made by the forging process . 

C. In addition, explain that the lesson should help the radiographer 
in the interpretation of radiographs. Radiographic interpretation 
of weldments depends to a significant degree upon the radiographers 
understanding of the welding or joining process . For this reason, 
the radiographer should be able to assure the welder that he (the 
radiographer) knows enough about the welding process to be able 
to render sound judgements. 

i 
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II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Fusion welding 

1. Shielded metal arc 
(coated electrode) 

2. Inert gas metal arc 
3. Submerged arc 
4. Tungsten inert gas 

arc 
5. Gas welding 
6. Thermit welding 

5. 
6, 

Explain and illustrate the process 
of fusion and how it is employed tu 
join meta'Js, 
Give a brief description of each of the 
various fusion processes: 
a. Coating on the electrode protects 

weld puddle from oxidation . 
b. Inert gas, usually argon, displaces 

air around weld puddle. 
c. Air is submerged beneath granular 

coating for protection from air . 
d. Tungsten inert gas arc - heat generated 

by arcing between it and the material 
being welded. Tungsten does not 
melt during process . 

e. Acetylene and Oxygen furnish heat 
in gas welding. 

f. In Thermit welding aluminum and 
iron powder are mixed and burned 
to give off heat up to 5, 000 ' F . for 
welding. 

Discuss the method of heat generation 
for each method. 
Oi.tline the purpose of shielding the molten 
weld metal from air contact thereby 
preventing oxidation. 
Show sample welds of each method. 
Explain the advantages and disadvantages 
of each method. 

B. Electr ic resistance welding: 
1. Spot and seam welding 
2. Flash welding 
3. Induction welding 

1. Explain and discuss the method of 
heat generation in electrical 
resistance welding, 

2. Explain the contact of mating parts 
during and after the heating cycles. 

3. Explain the advantages and disadvantages 
of the processes : 
a. High initial cost of equipment is a 

disadvantage, 
b. Results easily reproduced an 

advantage, 

J ! 
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C. 

D. 

Solid phase v/elding 
1- Ultrasonic welding 
2. Diffusion bonding 
3. Forge welding 
4. P re s su re welding 

Liquid to solid joining 
or soldering 

C-

d. 
e. 

f. 

c. Speed of production also is an 
cid vantage. 

1. Explain the process of diffusion, 
i. e. , the movement of atoms across 
weld interface, 

2. Describe the methods of creating a 
diffusion bond-

3. Explain the advantages and disadvantages 
of the listed group of welding processes: 
a. Limited to thin materials 
b. Very accurate control nef led for 

good welds 
Entrapped oxides remain in weld 
No filler metal needed 
No heat needed for ultrasonic 
method 
Heavy forge equipment unnecessary for 
ultrasonic diffusion, and pressure 
welds 

1. Explain and i l lustrate the wetting of 
a solid metal with a molten metal: 
a. This process is sometimes called 

"tinning''. Specimens to be joined 
are first dipped in or coated with 
molten solder. 

b. Soldering is widely used in developing 
electrical circuitry. 

c Galvanized mater ia ls such as root 
gutters ar-^ also joined by soldering. 

d Household appliances usually have 
some soldered joints-

2. Give some additional examples where 
soldering is applicable. 

3 Explain the advantages and disadvantages 
of the method 

4. Show samples of soldering and explain. 

IIL APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Suggest that students describe the fusion joining process . 

9-2 3 



B. Have group explain the origin of the heat in the various arc welding 
processes . 

C. Request a thorough discussion and explanation of heat generation 
in the electrical resistance welding methods, 

D. Ask class for exanriples of applications using the various methods 
discussed. Have members justify their choice. 

E. Have class identify the type of welding used to join each of the 
samples exhibited in the classroom, 

IV". TEST (final check on students' comprehension of mater ial presented) 
NOTE: Written Test 

A. What are the four major classifications of metal joining techniques? 

B. What is the purpose of the gas or slag shield of the molten weld 
puddle ? 

C. What is the nature of the bond between the parent metal and solder in 
the solder-type joint? 

D. Compare the advantages and disadvantages of: 
a. The shielded metal arc weld 
b. The inert gas metal a rc weld 

E. Why are the electrical resistance methods used primari ly for 
production line work? Check and discuss. 

V. SUMMARY 
A. Fusion methods of welding are the types that account for a major 

part of industrial radiography work. They include shielded metal 
a rc , inert gas metal arc . submerged arc^ tungsten inert gas 
arc , acetyline gas, and Ihermit welding processes . 

B. Another widely used method is the electric resistance welding 
method which includes spot and seam welding, flash welding and 
induction welding. 

C. Solid phase welding usually precludes the use of bonding metal 
and includes ultrasonic welding, diffusion bonding, forge welding, 
and pressure welding. 

D. Liquid to solid joining is more commonly called soldering. 

The Next Lesson is: The Weld Profile 
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INSTRUCTOR'S LESSON PLAN 
Relat< i Technical Information 

SUBJECT: The Weld Profile 

Unit 
Lesson 
Time 

9 
3 
1 hour 

AIM (or purpose): To develop knowledge and understanding of the component 
parts of a weld and welding terminology in general 

TEACHING AIDS: Sample weld sections 
Sample steel plates prepared for welding 

REFERENCES: Welding Metallurgy. G, H. Linnert, 1965, American v. elding 
Society^ New York, N, Y. 
Information Sheet#1 9 
Test 

L PREPARATION (of the learner) 
A. Explain the importance of the lesson and how it will help the 

radiographer to properly interpret x'adiographs of weldments, the 
radiographer must know the structure of a weld, its components 
and correct welding terminology if he is to have the confidence of 
his associates. 

B. The welder will naturally have greater respect for the radiographer 
when discussing detected weld defects if the radiographer can 
converse in the language of the welder and make a professional 
diagnosis of the defects. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
The fillet weld 
1. 
2 . 
3 . 
4. 
5 . 

Width 
Throat 
Toe 
Root 
Face 

Use an overhead projector if 
transparencies have been prepared. 
If not, make chalkboard sketch as 
follows: 
Draw a sketch of a typical fillet 
weld on the chalkboard.. 
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2. Label par ts . 
3. Explain the method of measuring the 

various dimensions, 
4. Draw sketches of dimensionally 

correct and incorrect fillet welds. 
5. Ask questions. 

B. The butt weld 
1- Groove 
2. Groove angle 
3. Root 
4. Face 
5. Root face 
6. Root opening 
7. Backing str ips 

1. Draw a sketch of a typical butt 
weld. 

2. Describe and sketch the single 
and double groove butt welds 

3. Label the parts of the welds. 
4. Explain the methods of determining 

the various dimensions of butt 
welds. 

5. Explain the purpose of the groove 
angle^ the root opening, and the 
root face. 

6. Sketch a backing s tr ip in place on 
a single groove butt weld. 

7. Explain the purpose of the backing 
str ip. 

8= Review welds and terminology 
throughout the discussion. 

9 Ask questions. 

! I 

C. Weld passes or layers 
1. Stringer or root 

Refer to information sheet # 19 
and to the first illustration on the 
chalkboard The root pass is probably 
most important and most troublesome 
pass , 
L Complete penetration of this pass 

is necessary. 
2. A root pass can contain: incomplete 

penetration, burn through, icicles, 
incomplete fusion, slag and cracks. 
Illustrate these on chalkboard during 
discussion. 

f * 

2. Hot pass A hot pass follows the root pass . 
1. Some defects found in the root 

pass can be eliminated with a hot 
pass . 

2, Lack of fusion, slag and cracks 
are sometimes found in a hot pass 

9-3-2 
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3. Fil ler passes 

4. Crown or reinforcement 
pass 

Fil ler passes follow the hot pass. 
The crown is the top or final pass and 
some crown defects include, undercut, 
and lack of form in that some are 
concave or convex. 

IIIo APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Pass the sample plates and welds among the students for examination. 

B. Ask a student to: 
1. Sketch a fillet weld on the chalkboard 
2. Label the various parts of the fillet weld 
3. Sketch a single groove butt weld on the chalkboard 
4. Label the parts of the butt weld 

C. Ask for the definition and purpose of the following parts of the 
but weld; 
1. The groove opening 
2. The root faxe 
3. The backing str ip 
4. The root opening 

D. Request discussion and definition of root, hot fillet, and crown 
passes or layers . 

E. Discuss possible flaws sometimes found in these passes and 
invite questions. 

TV, TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 

A. Sketch a fillet weld and name the par t s . 

B. Sketch a single groove butt weld and name the par ts . 

C. Explain the purpose of: 
1, The root opening 
2, The root face 
3, Backing str ips 

D. Give test on Information Sheet #20 

X f 

I 
I 

Check and discuss 
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V. SUMMARY 
A. An understanding of the weld profile is essential when radiographs 

of weldments a re being interpreted and discussed. 

B. Fillet weldment description includes: toe^ root, face, throat and 
width, 

C. Butt weldments a re described by: root, root opening, face, face 
opening, groove, groove angle, backing s t r ips . 

D. Weld passes include: root, hot pass, filler passes and crown. 

• • • • 

» f 
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The Next Lesson is: Weld Defects 

9-3" 4 



n 

INSTRUCTOR'S .LESSON PLAN 
Related Technical Information 

Unit 
Lesson 4 
Time 2 hours 

SUBJECT: Weld Defects 

AIM (or purpose): To ass is t the student in acquiring the ability to 
recognize the defects found in weldments and to 
be aware of the capabilities of radiography to 
detect these defects 

TEACHING AIDS: Samples of defective welds 
Film of defective welds 
High intensity film viewer 

REFERENCES: Nondestructive Testing Handbook, 1963, Society for 
Nondestructive Testing, Evans ton, Illinois 
Information Sheet #19 

I. PREPARATION (of the learner} 
A. Introduce this lesson by discussing the following questions giving 

the correct answers. 
1. Can radiographic techniques be used to find ail defects in 

welds? Why? 
What type of defects can be detected? 
Why is it important for the radiographer to know the limitations 
of the technique ? 

2. 
3, 

Explain that the information presented in this lesson will help to 
interpret radiographs correctly. Point out that the interpretation 
should indicate the type of defect shown in the radiograph as 
some defects are more serious than others . For example, a crack 
in a weld would be nnore important than a gas bubble. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Profile defects 1 Use overhead projector or draw 

a chalkboard sketch of fillet and 
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1. Undercutting 
2. Excessive reinforcement 
3. Lack of penetration 
4. Concavity 

butt welds showing each type 
of defect. 

2, Refer to information sheet #19. 
3, Illustrate the origin of each type 

defect. 
4, Compare the severity of each defect. 
5, Illustrate the appearance of the 

defect image on radiographic 
f i lm. 

6, Show sample film. 

B. Structural defects 
1. Porosity 
2. Slag inclusions 
3. Incomplete fusion 
4. Cold lapping 
5. Cracking 

a. Longitudinal 
b. Transverse 
c. Crater 
d. Underbead 

1. Draw a chalkboard sketch of each 
type defect. 

2. Il lustrate the origin of each type 
defect. 

3. Compa^re the severity of the 
defects.. 

4. Il lustrate the appearance of the 
defect indication on radiographic 
film, 

5. Show sample film-explain and 
discuss . 

6. Explain the limitation of radiography 
m detecting certain type<^ of 
defects. 

•I 

« » 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have students sketch welds with the four types of cracks found 
in welds, 

. . , 

B. Ask students to explain the origin of the cracks. 

C. Ask the students to define the limits of radiography for 
detection of weld defects. 

D. Have the students identify defects on the sample film. 

E. List the following defects in terms of their severity: 
1. Slag inclusions 
2. Porosity 
3. Concavity 
4. Cracking 

9-4-2 
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IV. TEST (final check on students' comprehension of mater ial presented) 

A. List three types of profile defects. 

B. List three types of structural defects. 

C. What is the cause of slag inclusions in a weld? 

D. Show the four types of cracks found in welds by sketches. 
E. State what conditions must exist for a weld defect to be found by 

radiography. 

Check and discuss 

V. SUMMARY 
A. Welding defects can be either structural or profile defects. 

B. Profile defects a re usually visible except if they are inside a 
small diameter pipe. 

C. Structural defects can be either visible or invisible, such as 
cracks in the weld or the base metal or extending into both. 

The Next Lesson is : Field Trip to Observe Welding Procedures and 
Operations 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Field Trip 
Unit 
Lesson 5 
Time 6 hours 

SUBJECT: Welding Procedures and Operations 

AIM (or purpose): To observe joint prepara,tion, welding, and 
inspection of welded assemblies 

MATERIALS; Film badges;, dosimeters, safety glasses, hard hats 

REFERENCES: Information Sheet ^21 

I. PREPARATION (of the learner) 
A, Introduce subject of t r ip and its purpose requesting students to 

carefully observe the following procedures: 
1, Inspection of mater ia ls prior to fabrication 
2, The techniques of joint preparation 
3, The various types of welding processes 
4, Methods of marking for inspection identification 
5, Documentation of inspection and quality control 

B. Read instructions to be followed while on field trip from 
Information Sheet #21, and invite my questions regarding the 
subject trip. 

IL PRESENTATION (of thelnformation) 

Instructional Topics Things to Remember to Do or Say 
A. Tour a fabrication shop which 

maintains its own inspection 
department. 

Stress the need for gentlemanly 
behaviour. 

B. Students are to make notes as 
necessary. 
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III. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 

A, After returning from the trip, ask the students to describe: 
1, Methods employed lo inspect nnaterials before beginning 

fabrication 
2, The various types of welding joints used by the fabricator 
3, All welding techniques and equipment employed by the manufacturer 
4, The observation of weldments at the final inspections 
5, The preparation of documents relative fabrication and inspection . . 

B. Discuss any unusual observations made while touring the shop and 
invite questions. . . 

IV. TEST (final check on students' romprehension of material presented) 
NOTE: Written Test 
A. Name and briefly describe the various welding processes you observed 

on the field trip. 

B. How does the inspector know which welder or welders worked on a 
particular weldment? 

C. Why do two or more welders work simultaneously on the first pass 
of a thick walled, large diameter pipe joint? 

D. Describe briefly the joint preparation of a weldment. 

E. Name some methods of quality control observed on this field tr ip. 

Check and discuss 

» ) 

5 

V. SUMMARY 

A. Joint preparation 

B. Types of passes 

C. Inspection procedures and aids 

D. Documentation and quality control 

I i 

H * 
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The Next Lesson is: Multiple Exposure Pipe Radiography 

9-5»2 



wmmmm mmmmmmmmmmmmmmmmmmmmmmmmmm mmm mm 1 

E X P E R I M E N T S H E E T 
Mul t ip le E x p o s u r e P ipe R a d i o g r a p h y 

Unit 
L e s s o n 
T i m e 

9 
6 
4 h o u r s 

S U B J E C T ; 
Inspec t ion of a c i r c u m f e r e n t i a l p ipe weld us ing the m u l t i p l e e x p o s u r e 
t echn ique 

NOTE: I n s t r u c t o r p e r f o r m s al l o p e r a t i o n s 

INTRODUCTORY INFORMATION: 
Inspec t ion of c i r c u m f e r e n t i a l pipe we lds m a y be a c c o m p l i s h e d us ing 
s e v e r a l t echn iques of exposu re . The double wal l m u l t i p l e e x p o s u r e 
t echn ique i s u sed when a c c e s s i s not ava i l ab l e to the i n s i d e s u r f a c e , 
o r the d i a m e t e r to t h i c k n e s s r a t i o i s too s m a l l to ach i eve s a t i s f a c t o r y 
s ens i t i v i t y . The l eng th of we ld wh ich c a n be i n s p e c t e d on e a c h e x p o s u r e 
i s l i m i t e d by the change in m e t a l t h i c k n e s s and change in f i l m - f o c a l 
d i s t a n c e a round the p i p e . With p r o p e r p r o c e d u r e s , s a t i s f a c t o r y 
r a d i o g r a p h s can be ob ta ined f r o m one s i d e . 

• I 

M 

M A T E R I A L S AND E Q U I P M E N T : 
G a m m a r a y s o u r c e and e x p o s u r e f ac i l i t i e s 
F i l m c a s s e t t e s and f i lm 
G a m m a r a y s u r v e y m e t e r 
P i p e s a m p l e s 
P e n e t r a m e t e r s , l e a d n u m b e r s , and s h i m s 
C h a r t of d i a g n o s t i c f i lm lengths 
D a r k r o o m fac i l i t i e s 

i \ 
s 1 

l\ 

P R O C E D U R E : 
A. Single load f i lm c a s s e t t e s with s e l e c t e d f i lm and l ead s c r e e n s . 

B . T r a n s p o r t f i lm, g a m m a r a y e x p o s u r e dev i ce , and a c c e s s o r i e s to 
e x p o s u r e s i t e . 

C. D e t e r m i n e the d i a g n o s t i c l eng th of e a c h e x p o s u r e . 

is 
mi 

D, Divide the p ipe c i r c u m f e r e n c e in to s e g m e n t s e q u a l to the d i a g n o s t i c 
l eng th . 
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E. Attach the exposure tube to the pipe opposite to the first segment to 
be exposed. 

F". Position the tube to the edge of the weld and directly opposite to 
the center of the segment to be exposed. 

G. Determine the extent of the weld reinforcement and select shims 
of this added thickness. 

H. Select a penetrameter which will indicate 2-2T sensitivity on the 
pipe wall if its equivalent 2T penetrameter could be placed on the 
inside. 

I. Attach penetrameters on shims to the pipe at the center and the 
extreme end of the segment selected for exposure. 

J, Attach lead numbers to the pipe segment to identify the exposure and 
to facilitate location of defects. 

K. Mark the location of the lead numbers on the surface of the pipe. 

LI. Attach the film cassette to the outside of the pipe. 

M. Position the film neatly over the segment to be inspected. 

N. Secure the film tightly to the pipe with tape or elastic bands to 
insure intimate contact of film and screens . 

O. Attach a large letter "B"' to the back side of the film cassettes 
where it will not interfere with the image of the weld line. 

P. Calculate the exposure time required to produce a density not less 
than 1. 5 on the greatest thickness or more than 3. 3 on the least 
thickness. 

I ' 

Q. Attach the source tube to the camera and extend the control cables 
to a convenient location for operation. 

R. Energize the survey meter, wait for warm up, and zero meter . 

S. Extend source and expose for the required time, 

T. Retract source into camera and survey camera to insure the safe 
return of the source. Lock source in camera. 

U. Remove film, move source tube to next segment of the pipe, and 
repeat steps F through T until all segments have been exposed. 
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V. Develop all film for 5 minutes at 68 F , fix, wash, and dry . 

W. View film for defects; p r e p a r e repor t of exposure and weld quality. 

CONCLUSIONS: 
A. P e n e t r a m e t e r s a r e required at two locations on the pipe because 

the path is not of the same thickness and the 
distance is different at these two locat ions. 

B. The image of the le t t e r " B " may appear on the radiograph due 
to . This can be el iminated by . 

C. The sensit ivity at the edge of the film is 
the center of the film due to the effect of 
^adiation. 

than 

D. The density of the film at the edge of the film is 
than in the center because of the difference in 

d is tance . 1 5 

The Next Lesson i s : The Effect of Focal Distance 

i 

i ^ 

i 
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EXPERIMENT SHEET 
The Effect of Focal Distance 

Unit 
Lesson 
Time 4 hours 

SUBJECT: 
The effect of changing the film-focal distance on the distortion 
of the image and the sensitivity of the film 

NOTE: Instructor performs all operations 

INTRODUCTORY INFORMATION: 
The degree of sharpness of an image depends on the size of the source 
and the distance between the source and the film. When the source 
is not a point, the case m all radiographic equipment, the image is 
distorted because each point in the source forms its own image. The 
overlapping of these images form a halo around the central image which 
is called penumbra. The penumbra distorts defects and the small 
holes of the penetrameter resulting in loss of definition. These 
effects can be reduced by increasing the film-focal distance and making 
use of the basic laws of mathematics. 

MATERIALS AND EQUIPMENT: 
Gamma ray (or x-ray) source and exposure facilities 
8" X 10" film cassettes and film 
Gamma ray survey meter 
6" X 8" steel plate, 1/2" to 3/4" thick 
Penetrameters and lead numbers 
Dark room facilities 

REFERENCES: 
formation Sheet #7 Nomogram of Geometrical Lhsharpness 

PROCEDURE: 

A. Single load film cassettes with selected film and lead screens . 

B. Select penetrameters for 1/4" to 1 1/4" thickness in 1/8" steps, 

C. Place the film on a lead sheet or exposure table. 
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D. Place the steel plate on the film and position in the center of the 
film. 

E. Position the penetrameters on the plate in two neat rows in the 
center of the plate. Separate slightly and arrange in sequential 
order . 

F . Attach lead nuinber for identification. Avoid placing identification 
where it will obstruct the image of the penetrameters or plate edge. 

G. Align source tube end directly over the center of the plate at a 
film — focal distance 5 times the thickness of the plate. 

H. Calculate the exposure time required to produce a density of 1. 8 
to 2.2. 

I. Attach the source tube to the camera and extend the control cables. 

J. Energize the survey meter , wait for warmup, and zero meter . 

K. Extend source and expose as required. 

L. Retract source^ survey, and lock source in camera. 

M. Repeat steps C through L using 7, 10, 15 and 20 times the thickness 
of the plate for a film — focal dist ance. 

N. Develop all film for 5 minutes at 68 F , Fix, wash and dry, 

O. Examine film on viewer. 

P . Record the minimum penetrameter sensitivity for each focal distance, 

Q. Measure the geometric unsharpness of the plate dimensions and 
record for each focal distance. 

R. Determine the expected geometrical unsharpness from the 
nomograms. 

CONCLUSION: 
A. The minimum sensitivity attained at a D/T of 7 is 

B. A 2-2T sensitivity was observed at a D/T of and above. 

C. List the values obtained for geometrical unsharpness: 

i ( 
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Actual Measu remen t F r o m Nomogram D/T 

5 
7 

10 
15 
20 

D. The m e a s u r e d value of geomet r ica l unsharpness 
with that taken from the nomiogram. 

E. To improve radiographic sensi t ivi ty the film — focal distance 
is 

The Next Lesson i s : Double Pipe Radiography. 
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EXPERIMENT SHEET 
Double Wall Pipe Radiography-

Unit Q 

Lesson 
Time 

8 
3 hours 

SUBJECT: 
Inspection of welds in small diameter pipe using the double wall method 
of exposure to produce an image of both walls. 

NOTE: Instructor perform all operations. 

INTRODUCTORY INFORMATION; 
When the outside diameter of a pipe is less than about four inches, 
inspection of welds can be accomplished by exposing both walls of 
the pipe to produce an elliptical image of the weld. Two exposures 
are required to achieve 100% coverage using this technique. 

MATERIALS AND EQUIPMENT: 
Gamma ray source and exposure facilities 
Film cassettes and film 
Gamma ray survey r^eters 
Penetrameters , lead numbers, and shims 
Welded pipe samples 4" or less 
Dark room facilities 

REFERENCES: 
Information Sheet #22 

PROCEDURE: 

A, Single load film cassettes with selected film and lead screens 

B, Transport equipment to exposure site. 

C, Determine the outside diameter of the pipe. 

D, Position source tube to expose the weld. 
E, Locate source tube to the side of the weld aho ut 30 degrees from 

the centerline of the weld. 

9"8-'l 
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F. The film to focal distance should be at least seven times the 
outside diameter of the pipe. 

G. Determine the extent of weld reinforcement and select a shim of 
this added thickness, 

H. Select a penetrameter which will indicate 2-2T sensitivity on the 
total thickness of both walls. 

I. Attach the penetrameter, on a shim, to the pipe on the source side. 

J. Place penetranceter directly in line with the source tube end on 
the opposite side of the weld from the 30 degree offset with the 
long axis parallel to the pipe. 

K. Attach a filnn cassette to the pipe. 

L. Attach the film to the pipe opposite to the source tube. The film 
should not be wrapped to the pipe but should remain flat and tangent 
to the pipe, perpendicular to the centerline of the exposure, 

M. Position film allowing for the throw of the shadow of the weld. 
About two inches overlap of the weld on the source offset side 
is sufficient, 

N, Attach lead numbers to the film for identification of the exposure. 

O. Mark the point of tangency of the film to facilitate location of 
defects. 

P . Calculate the exposure time required to produce a density not 
less than 1, 5 nor more than 3 .3 . 

Q. Attach the source tube to the camera and extend control cables. 

R. Energize the survey meter , wait for warmup, and zero meter . 

S. Extend source and expose the required time. 

T. Retract the source into the camera, survey, and lock camera. 

U. Repeat the entire operation to achieve a second exposure at 90 
degrees to the first exposure. 

V. Develop film for 5 minutes at 68 F . Fix, wash and dry. 

W. View film for defects, prepare repor ts . 
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CONCLUSIONS: 
A. The equivalent single wall penetrameter sensitivity of this 

radiographic tehcnique is . 

B. Two exposures are required for 100% coverage because 

C. The source is offset from the weld to prevent the image of the 
top from obscuring the image of the bottom 

D. The pipe diameter is used as a basis for determining the 
distance in order to obtain a 

image. 

The Next Lesson is : Panoramic Pipe Radiography 
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EXPERIMENT SHEET 
Panoramic Pipe Radiography 

Unit 
Lesson 
Time 4 hours 

SUBJECT: 
Inspection of a circumferential pipe ^eld using the panoramic 
exposure te .^nique 

NOTE: 
Instructor performs all operations 

INTRODUCTORY INFORMATION: 
Inspection of circumferential pipe welds nnay be performed usi.xg 
several techniques of exposure. The panoramic technique produces 
rapid reliable results when access is available to the internal surface 
of the pipe and the diameter to thickness ratio i s sufficient to permit 
the necessary film — focal distance. The advantages of the panoramic 
technique are, exposure through a single wall, uniform film-focal 
distance, and one exposure for an entire weld circumference. 

MATERIALS AND EQUIPMENT: 
Gamma ray source and exposure facilities 
Fi lm cassettes and film 
Gamma ray survey meter 
Penetrancieters, lead numbers, and shims 
Pipe samples 
Dark room facilities 

PROCEDURE: 
A. Single load film cassettes with selected film and lead screens . 

B. Transport film, gamma ray exposure device, and accessories to 
exposure si te. 

C. Position exposure tube end at the exact inside center of the 
pipe in line with the weld. 

D. Select a penetrameter which will indicate 2-2T sensitivity on the 
pipe wall if its equivalent 2T penetrameter were placed on the 
outside. 
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E. Determine the extent of the wfeld reinforcement buildup. 

F. Select a shinn equivalent to the amount of weld reinforcement. 

G. Place a penetrameter, on a shim, on the outside surface of the 
pipe adjacent to the weld with the long axis parallel to the pipe 
cLxis. 

H. Attach lead numbers to the outside circumference of the pipe on the 
opposite side of the weld from the penetrameter. 

I. Place numbers in increasing sequential order every six inches 
of circumference of the pipe. 

J. Mark the location of the numbers in crayon on the exterior of 
the pipe, 

K. Prepare and attach an identification code made from lead numbers 
and le t ters . 

L. Attach the film cassettes to the exterior of the pipe. 

M. Position the film neatly over the weld with approximately 11 /2" 
overlap of film, 

N. Secure film tightly to the pipe to insure intimate contact of 
film and screen and a minimum distance between the pipe and cassette 

O. Calculate the exposure time required to produce a density nc-t less 
than 1, 5 on the greatest thickness and no more than 3. 3 on the 
least thickness. 

P. Connect exposure tube to the gamma ray camera. 

Q. Extend control cables of gamma camera to a convenient location 
for operation. ; 

R. Energize the survey meter, wait for warm up, and zero meter . ; 

S. Unlock the gamma camera, and extend source to exposure position. 
Expose film for the required time. 

T. Return source to camera, survey to insure safe return, and lock 
source in camera. 
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U. Remove film from pipe, develop for 5 minutes at 68 F, fix, 
wash, and dry. 

V. View film for defects. Prepare report of exposure and weld 
quality. 

CONCLUSIONS: 

A. Only one penetrameter is required to insure sensitivity because 
the is the same for all film. 

B. The penetrameter will indicate 2% sensitivity of the 
thickness througti a total metal path equal to the 
thickness. 

C. The penetraraeter size used for this exposure did not correspond 
to the measured plate thickness because the penetrameter was placed 
on a shim equal in thickness to the weld . 

D. Sequential numbering of the pipe surface is performed to 
enable the inspector to determine the exact of 
defects. 

I 

I 

The Next Lesson i s : Radiography Film Interpretation (Welds) 

j 
J 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 10 
Time 2 hours 

Note to Instructor This is a practice lesson and time should be provided 
each week for practice on this material 

SUBJECT: Radiography J i l tn Interpretation (Welds) 

AIM (or purpose): To acquaint ihe student with the fundamentals of 
weld film interpretation 

TEACHING AIDS: Film viewer 
Reference Radiographs of Steel Welds, ASTM E-99, 
American Society for Testing and Materials , Philadelphia, 
Pa. 

MATERIALS: Sample welds 
Sample film 

REFERENCES: Nondestructive Testing Handbook, Volume I, Society for 
Nondestructive Testing, 1963, Evanston, Illinois 

I 

I. PREPARATION (of the learner) 
Explain that knowledge of the theory of image formation cannot be 
substituted for experience in welding control. The radiographer must 
be able to explain each indication found on the filmi, and be able to 
differentiate the nonrelevant indications from those of conseque^^ce. 
This lesson is calculated to help the student to more fully understand 
the theoretical explanation of various defects and to ass is t him in 
gaining valuable experience in film interpretation. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Weld defects 
1. Slag inclusions 
2. Lack of penetration 

1 Sketch a cross section of a butt weld 
containing slag inclusions. 

2. Sketch a density profile corresponding 

si 

i2 
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3. Porosity 
4. Cracks 
5. Lack of fusion 
6. Surface discontinuities 

a. Root and crown 
concavity 

b. Excess penetration 
c. Excessive and 

irregular crown 
d. Misalignment 

(hi-lo) 
e. Undercut 
f. Backing rings 

to the weld cross sections. 
3. Ex^ylain the source of the density 

variations. 
4. Display sample weld sections. 
5 Show the sample film and explain. 
6. Repeat the procedure for each of the 

other defects. 

1 

B. Viewing Screens A high intensity film viewing screen 
is desirable for film interpretation. 
A rheostat-type light intensifier is 
also a desirable feature. 
Viewing screen should be free of 
artifacts. 
Varying light intensity is an aid in 
studying shapes of defects. 

HE. APPLICATION (drill,= illustrations., analogies, oral questions or 
assignments) 

A. Ask the group to sketch each of the weld defects discussed in the 
presentation and show the der^'ity profile for each type of defect. 
Allow one or more students to present each type. 

B. Display the sample film on a viewer one at a time to the group. 
Have individual students identify each defect and its origin. Repeat 
until each student can identify every defect. 

Display the film one at a time to the class for identification. Ask 
the group to identify each film on a sheet of paper to be handed to 
the instructor. Examine the papers. Review the cause of the 
defect, the density profile, and the film of each defect which the 
student fails to identify. 

IV, TEST (final check on students' comprehension of material presented) 
Test the group on weld defect interpretation by displaying sample films 
to the group. Ask the students to identify each of the defects by 
placing their answers on a piece of paper to be turned in for scoring. 

? { 
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V. SUMMARY 
A. To become skillful in weld defect interpretation the student should 

be able to identify weld defects by name. 

B. The location of a defect in the weld is often a clue to its identification. 

C. Weld defects are also called discontinuities. 

D. Some defects are more serious than others so they should be 
correctly identified by their proper name. 

The Next Lesson is : Radiograph Film Interpretation (Castings) 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Infornnation 

Unit 
Lesson 
Time 

9 
11 
2 hours 

Note to the Instructor; This is a practice lesson, time should be provided 
each week for practice on this mater ia l . 

SUBJECT: Radiography Film Interpretation (Castings) 

AIM (or purpose): To teach the student the fundamentals of casting 
inspection, the appearance of casting defects on film, 
and the interpretation of ser\dceability of castings 

TEACHING AIDS: Film viewer 
Industrial Radiographic Standards for Steel Castings, 
ASTM E-71; American Society for Testing Materials , 
Philadelphia^ Pa. 

MATERIALS: Sample castings 
Sample film 

REFERENCES: Defects and Failures in P ressure Vessels and Piping, 
Helmut Thielsch, 1965, Reihold Publishing Corp, New 
York, N, Y. 

L PREPARATION (of the learner) 
Stress that this lesson should help an individual to recognize casting 
defects as the images appear on an x- ray film and should help the 
student to distinguish one type of defect from another. It should also 
develop an understanding of the cause of many casting defects 
recognizing that castings often exhibit certain defects which are peculiar 
to the process . Film interpretation of castings can be explained 
theoretically; however, there is no substitute for practical experience. 
In this effort the student will have an opportunity to constantly compare 
the film and theory in practice interpretations. 
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n . PRESENTATION (of the information) 

w 

Instructional Topics Things to Remember to Do or Say 
A. Casting defects 

1. Gas and blow holes 
2. Sand spots 
3. Inclusions 
4. Internal shrinkage 
5. Hot tears and cracking 
6. Unfused chaplets 
7. Internal chills 

1. Make a chalkboard sketch of a 
casting containing gas pockets. 

2. Sketch the density profile 
corresponding to the casting. 

3. Explain and discuss the source of 
the density variations. 

4. Display film showing the defect. 
5. Display sample casting with the defect. 
6. Repeat the procedure for each of the 

other type defects. 

1! 

B. Viewing Screens A high intensity film viewing screen 
is desirable for film interpretation. 
A rheostat" type light intensifier 
is also a desirable feature. 
Viewing screen should be free of 
artifacts. 
Varying lights intensity is an aid 
in studying shapes of defects. 

n 

i n . APPLICATION (drill- i l lustrations, analogies, oral questions or 
assignments) 

A. Ask individuals from the group to explain the origin of each of the 
casting defects, sketch a cross section showing the defect, and 
sketch a density profile for the defective casting. 

B. Display the sample film to the group one at a time on a film viewer. 
Have individual students identify each defect and outline its cause. 
Repeat until the students can identify each type of defect. 

C. Show the film again one at a time on a film viewer. Ask the students to 
identify and record the type of defect on a piece of paper to be turned 
in. Review the papers . Analyze the cause, the density profile, 
and discuss the film of each defect type the students fail to 
identify properly. 

IV. TEST (final check on students' comprehension of material presented) 
Test the group on casting defect interpretation by displaying sample 
radiographs on a viewer. Ask the students to identify each defect by 
placing their answers on a piece of paper. Have students exchange test 
papers . Review each radiograph on the screen and interpret. Check 
r-esults. 

0 

u 
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V. SUMMARY 
A. Casting defect interpretation requires practice. 

B. Sample reference radiographs are used for practice. 

C. Variable light intensity viewing screens are also a valuable training 
aid. 

I 

y 

b 
If] 

The Next Lesson is : How to Interpret Lines on Drawings or Blue Prints 

B 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

10 

1. 5 hours 

SUBJECT: How to Interpret Lines on Drawing or Blue Prints 

AIM (or purpose); To outline and explain the basic lines m drawings or 
blueprints 

TEACHING AID: Chart showing lines with brief explanation identifying 
each type of line; chart with drawings fully dimensioned. 
Drawings or blueprints as used in radiography 

MATERIALS: 8 1/2" x 11" paper, pencils, and straightedge 

I PREPARATION (of the learner) 
Point out that to do an effective job of reading one must be able to 
interpret type, symbols, lines and the like, even in the simple task 
of reading a road map. We interpret symbols, lines and a variety 
of characters . 

In drawing and blueprint reading, it is also necessary to recognize and 
understand the various lines used to construct, measure, and show the 
design of a machine part or structure. This interpretation of lines 
and figures is known as blueprint reading and if the task is to be handled 
effectively, considerable emphasis should be placed on the accuracy of 
the operations. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Object line Pass out sample blueprints or 

drawings as used in radiographic work, 
Illustrate on chalkboard and point out 
on actual blueprints or drawings and 
explain, 
1, Is a heavy solid line 
2, Represents the real object on a 

drawing or blueprint 

lO 'Ll 
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B. Extension line 

C. Dimension line 

D. Hidden line 

3. May be shown from several views 
or angles 

4. Ask questions 

1. Is a light solid line 
2. Extends from object to indicate 

points of measurement 
3. Seldom touches object (1/16" from 

object point of measure) 
4. Ask questions 

1. Is a light broken line 
2. Is broken for indicated dimensions 

between points of measurement 
3. Has arrow on either end 
4. Arrows touch extension lines, 

usually 1/4" distance from end 
away from object 

5. Ask questions 

1. Is a heavy dashed line 
2. Represents hidden shapes of the 

object that are obstructed by the 
exposed view 

3. Ask questions 

i ', 

i _ j 

t ; 

HI. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Have students do the following on chalkboard or paper. Give close 
supervision: 
A. Draw or sketch an object 3" long, 2" wide, and 1" thick 

B. Add extension lines 

C. Install dimension lines, showing dimensions 

D. Show a step cut across the back corner of the object, using a 
hidden line 

u 

E. Ask students to locate on drawings or bleuprints the following 
lines: 
1. Object lines 
2. Extension lines 
3. Dimension lines 
4. Hidden lines 

IJ 
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IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Written Test 
A. What is the l ine that r ep re sen t s the r ea l object on the d rawing? 

B. What is a hidden line ? Why is it u sed? 

C. What is the difference between a dimension line and an extension 
line ? 

Check and d i scuss , 

V. SUMMARY ~ " 
A. Object line - heavy solid l ine . Represen t s the r ea l object on a 

drawing. 

B. Extension line - thin, broken line with dimensions indicated in 
b reak . Indicates points of m e a s u r e m e n t s . 

D. Hidden line - heavy dash l ine . Indicates hidden shapes . 

The Next Lesson i s : Shop Drawings and Bluepr ints 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 10 

Lesson 2 
Time 2 hours 

SUBJECT: Shop Drawings and Blueprints 

AIM (or purpose): To develop an understanding of the process of blue print 
production and to assis t the student in the interpretation 
of blue prints 

TEACHING AIDS: Film: Shop Drawings, 22 m i n s , , 16 mm, sound, 
Pennsylvania State University, University 
Park, Pa. 

EQUIPMENT: Film projector and screen 

I. PREPARATION (of the learner) 
A. Introduce film, giving title and pointing out the following points 

should be observed or noted while viewing the film*. 

1. The types of lines used to denote various parts and areas of the 
image. 

2. The number and placement of views necessary to clearly define 
the part , 

3. Methods used to reduce the size of the drawing and the placement 
of dimensions. 

4. The methods of indicating internal sections. 

B. Stress that this lesson should help the individual to locate component 
parts on a drawing that are to be radiographed and should help the 
radiographer to make sketches indicating where radiographs are 
to be made or were made on a piece of equipment such as a refinery 
p ressure vessel . 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Shop Drawings' Show the film 

10-2-1 
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III, APPLICATION (dril l , i l lus t ra t ions , analogies, o ra l quest ions o r 
ass ignments) 
A. Discuss the film, emphasizing the following points in the 

d iscuss ion: 
1. Types of l ines used in drawings and what they denote, 

a. Solid lines 
b. Dashed l ines 
c. Center l ines for axis of rotat ion 
d. Diagonal l ines indicating sectioning 

2. The number of idews n e c e s s a r y to define a pa r t . 
a. The plain view 
b. The side view 
c. The front view 
d. Internal detai ls 

3. Methods of scaling 
a. Shortening of uniform sect ions 
b. Section rotat ions 

B. Have m e m b e r s of the group p repa re sketches on chalkboard o r 
paper using the var ious l ines , views and detai ls shown in the 
film, 

C. Reshow the film in the event that any lack of unders tanding 
develops . 

IV, TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Wri t ten Test 
A, What type of l ines a re used for: 

L Outlining the p a r t ? 
2 . To show a center of ro ta t ion? 
3, To indicate a sec t ion? 

B. How many views should be shown of a p a r t ? 

C. Should all detai ls be shown in every view? Why? 

D, What is mean t by s ca l e? 

V, SUMMARY 
A. Radiographer somet imes works from a shop drawing, 

B. It i s impor tan t that you be able to identify the location of 
radiographed pa r t s from a drawing. 

C. Sketches somet imes contain severa l different views of an object. 
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D. Sketches are not always drawn to scale. 

E. Sketches and symbols should indicate what part of weld is to 
be radiographed. 

The Next Lesson is : Grt.j3hic Inspection Symibols 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 10 

Lesson 
Time 2 hours 

SUBJECT: Graphic Inspection Symbols 

AIM (or purpose): To teach the student the standard symbols used on 
drawings to indicate the place and type of inspection to 
be employed 

TEACHING AIDS: Information Sheet #24 (test) 

REFERENCES: Information Sheet #23 
Nondestructive Testing Symbols, Military Standard 23A, 
August 1952, U. S. Department of Defense, Washington, 
D. C. 

L PREPARATION ( of the learner ) 
This lesson is a continuation of the language of drawing symbols. 
The symbols discussed in this lesson are particularly useful to the 
inspectors. With a satisfactory blueprint or shop print the inspector 
can use these symbols to outline his inspection task without the 
necessity of further instructions. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. The basic symbols Pass out Information Sheet #23 

List the basic methods and their 
symbols on the chalkboard; i . e . , RT, 
MT, PT, and UT, 
Explain the meaning of the symbols 
and answer questions. 

B. Elements of the testing 
symbol: 
1. Reference line and 

arrow 

1. Draw the reference line on the chalk­
board and add the arrow. 

2. Explain the purpose of the arrow and 
the meaning of arrow and opposite side. 
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3. Point out that the arrow can point in 
any direction from either end of the 
reference line. 

4. Invite questions. 

2. Test-all-around 
symbols 

1. Add the symbol to the sketch. 
2. Explain its meaning. 

3.. Extent of test Sketch arrow to indicate a test from 
both sides - Explain. 
Add information to sketch to indicate 
the length of the part to be inspected. 
Add information to show the number 
to tests required for random testing. 

Direction of 
radiation 

1. Sketch a symbol indicating the location 
and distance of the radiation source 
from the a r ea to be tested. 

2. Explain, and discuss . 

Combination of 
symbols 

6. Specification 

1. Sketch a combination welding and 
testing symbol. 

2. Il lustrate and explain the .nethod of 
combining t e s t symbols. 

1. Add ê tail to the reference line -
Explain. 

2. Show placement of specification 
information in the tail of the arrow. 
Explain and discuss . Invite questions. 

II 

i n . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Ask several members of the class to draw on the chalkboard 
symbols to indicate types of tests indicated below: 
1. The symbol for a magnetic particle test of a pipe weld in 

accordance with ASTM specifications. 
2. A symbol for radiographic inspection of a weld on a plate. 

The film-focal distance should be indicated at 24'* at an 
inclination of 15 degrees from the perpendicular. 

3. A symbol for a combination ultrasonic test of a plate from 
the top side and a magnetic particle test from the back side. 

4. A symbol combining the welding of a fillet weld in the field 
with a magnetic particle inspection in accordance with 
ASTM specifications. 

n 
u 
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5. A symbol for the panoramic X-ray of a large diameter pipe 
weld in accordance with Mil-Std-271. 

B. Solicit the assistance of the entire class in checking the symbols 
drawn for accuracy and defining the meaning of each. 

IV- TEST (final check on students' comprehension of material presented) 
A. Ask the group to draw the following symbols on a paper to be 

turned in for checking: 
1. A symbol for radiographic inspection of a butt weld with a 

film-focal distance of 12" and an inclination of the source 
from the perpendicular of 30 degrees. 

2. A symbol for a radiographic inspection of a pipe weld in 
accordance with ASME specifications. 

3. A symbol for magnetic particle and ultrasonic inspection of 
a weld. 

4. A symbol for magnetic particle inspection of 20" of a power 
shaft which is six feet long. 

B. Pass out the symbol test sheet #24 and ask the group to answer the 
following questions, to be turned in for checking: 
1. How many different types of tests are indicated on the test 

sheet ? 
2. How many tests are required on the inside of the pipe? 
3. What type of tests are made on the inside of the pipe ? 
4. How many welds are to be radiographed in whole or part . 
5. What is the extent of testing required on the welds of this 

assembly? 
6. Where in the system are the welds located that require two 

types of tests ? 

rhe Next L,essQn Is: Graphic Welding Symbols 

10-3-3 



INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 10 

Lesson 
Time 2 hours 

SUBJECT: Graphic Welding Symbols 

AIM (or purpose); To acquaint the student with an accurate and quick 
method of determining the welding procedures used 
in fabrication and to improve an individual's ability 
to read blueprints 

TEACHING AIDS: Information Sheet #26 (test) 

REFERENCES: Standard Welding Symbols. AWS 2.0, American Welding 
Society, New York, N. Y, 
Information Sheet #25 

I. PREPARATION (of the learner) 
Explain that a detailed drawing of each weld in an assembly might be 
pleasing to the eye; however, few draftsmen can achieve the art is t ic 
detail of a professional ar t is t . To convey the necessary information to 
the craftsmen who must perform the work, engineers and draftsmen 
have created a language of symbols which adequately tell the workman 
what is to be done. A knowledge of the welding symbols will aid 
the radiographer in establishing proper work procedures and help 
a great deal in the interpretation of processed radiographic film. 

n . PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Welding symbols Distribute information sheet #25 

depicting standard a rc welding 
symbols. 
Explain the need for symbols as follows 
a. Language understood by all 
b. Easy to learn and draw 
c. A lot of information in a small 

space 
Invite discussion 
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B. The elements of the welding 
symbol 

Explain the iise of these symbols 
in blueprint preparation. 

11 

ii 

1. The reference line and 
arrow 

2. Field weld and weld-
around symbol 

3. Basic weld symbol 

1. Draw a reference line on the chalk­
board and add an arrow. 

2. Explain the purpose of the arrow and 
the nneaning of arrow side and opposite 
side; indicates the side to weld. 

3. The arrow can point in any direction 
from either end of the line. 

4. Ask questions. 

1. Add the field weld symbol to the 
sketch. 

2. Add the weld-all-around symbol. 
3. Explain their meaning. 
4. Point out the meaning of the symbol 

without these elements. 

1. Add a basic weld or groove symbol 
to the chalkboard sketch. 

2. Explain the meaning of the symbol 
placement. 

3. Show alternate placements. 

%,-i 

11 

4. Contour symbols 

C. Supplementary information 

1. Add symbol to chalkboard sketch. 
2. Explain the synnbols meaning. 
3. Show placement and meaning. 

1. Using the information sheet #25 
show the various other symbols for 
the finish, length of weld, groove 
angle, specificatio ? compliance, and 
root opening. 

2. Give other illustrations on chalk­
board as needed. 

3. Illustrate the placement of information 
to indicate the length and size of welds. 

4. Ask and invite questions. 

n 

u 
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III. APPLICATION (dri l l , i l lus t ra t ions , analogies, o ra l questions or 
ass ignments) 

Suggest one or m o r e students p o r t r a y on the chalkboard symbols to 
indicate the following types of welds and a c c e s s o r y information. Have 
group d i scuss each: 

A. An in te rmi t ten t chain fillet weld to be completed in the field with 

a pitch of 5 inches on 2 inch i n c r e m e n t s . 

B. A double "V" g 'oove field weld on a l a rge p r e s s u r e vesse l shell.-

C. An example of a shop weld on flat plate with a "U" groove which 
r equ i re s a single pass back weld. 

D. The p r e s s u r e containing field type weld used on piping with a single 
"V" groove. 

E. A field fillet weld of a l a rge s l ip-on flange welded inside and out. 
(Provide a sketch or a print of the s l ip-on flange) 

IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
P a s s out t es t sheet #26 showing different types of welds . Ask the 
students to: 
A. Identify each type of weld profile shown on the drawing. 

B. Indicate the number of shop welds and the number of field welds . 

C. Enumera te the number of fillet welds . 

D. Indicate the number of groove welds . 

E. On a separa te sheet of paper , have the students draw the symbol for 
1. A "V" groove field weld for p r e s s u r e piping. 
2. The field fillet weld on a " T " joint with a fillet leg length of 1/2", 

V. SUMMARY 
A. Welding symbols condense welding information. 

B. Shop welds can be identified and separa ted from field we lds . 

C. Knowledge of welding symbols i s helpful in wri t ing inspection 
specif icat ions. 

D. Knowledge of welding symbols i s helpful in cost es t imat ing of 
radiographic inspect ion s e r v i c e s . 
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E. Welding symbols include identification o£ types of joint preparations 
required, as well as the length, type and contour of weld. 

The Next Lesson is ; Testing for Contamination 

i-~i 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 11 

Lesson 1 
Time 2 hours 

SUBJECT: Testing for Contamination 

AIM (or purpose): To outline the correct methods and procedures used to 
test for leakage of radioactive source capsules. 

TEACHING AIDS: Empty source capsules 
Dummy wipe test kits 

REFERENCES: Information Sheet #27 

I. PREPARATION (of the learner) 
A. Explain to students that early methods of encapsulation proved 

inadequate and as a result many contamination incidents occurred. 

B. Point out the possible hazards of handling source equipment that is 
leaking and explain why this is vital information for the radiographer. 

C. Discuss the need for frequent leak testing of sources and generally 
indicate the grave hazards that develop if careless or contemptuous 
attitudes a re formed regarding contamination. 

II. PRESENTATION (of the information) 

Instructional Topics 
A. The wipe test 

Things to Remember to Do or Say 
Explain the purpose of the wipe 
test and why it i^ so called. 
Point out that it .s to detect and 
measure radiation contamination. 
Show the students typical wipe 
test kit and explain the services 
available to the radiographer. 
Showing how an a rea being checked 
is wiped with a damp swab or towel. 
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Outline the requirements for 
authorization lo perform wipe tests 
and the equipment necessary to 
achieve successful testing. 
Explain the methods employed to 
wipe remote controlled equipment 
and hand cameras. 
Define the Curie, explaining that 
it emits 37 billion disintegrations 
or counts per second. 
Il lustrate on the chalkboard the 
conversion of counts per second 
(disintergrations/sec) to curies. 
Pass out Information Sheet #27. 

3 f 

w 

B. Counting instruments 

Leaking sources and 
contamination 

State the legal capabilities required of 
the instruments used for counting-
ability to measure 0.005 microcuries 
of ionizing radiation. 

1. Outline the procedures for disposing 
of leaking sources and explain that 
a leaking source should be reported 
immediately by wire or telephone. 

2. State the requirements for reporting 
a leaking source to the regulatory 
agencies. 
a. Place source and container in 
plastic bag to prevent spread of 
contamination. 
b. Place bag in locked permanent 
storage room. 
c. Notify AEC or State authorities. 
d. Monitor area for possible 
contamination. 
e. Check self with monitoring 
device and remove contamination 
as quickly as possible by using 
shower. 

NOTE: PLUG SHOWER DRAIN AND 
HAVE WATER CHECKED FOR 
CONTAMINATION. 

0 
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i n . APPLICATION (dr i l l , i l lus t ra t ions , analogies , o r a l quest ions o r 
ass ignments) 

A. Ask students to explain the purpose of the wipe t e s t and the p rocedure 
for obtaining the sample , 

B. Have the students calculate the leakage in cu r i e s of m a t e r i a l from 
a given number of counts on a counting ins t rument . 

C. Ask students to define the legal r equ i r emen t s for tes t ing and 
handling of sou rces which show leakage. 

D. Show the students samples of capsules used in indus t r ia l 
radiography and ask for d i scuss ion on how leakage o c c u r s . 

IV. TEST {final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Written Tes t 
A. What i s the m a x i m u m l imi t of contamination allowed on a wipe t e s t 

of a radiographic source ? 

B. How often a r e wipe t e s t s requi red by regula t ions? 

C. What i s the p rocedu re when a source i s found to be l eak ing? 

D. How many m i c r o c u r i e s of leakage has been detected by a wipe test 
if the counter indicates 50 d i s in t eg ra t ions / sec ? 

E . Where is the wipe made on the tes t ing of r emo te control led 
equipment? On test ing hand c a m e r a s ? On test ing loose c a p s u l e s ? 

V. SUMMARY ' 
A. Inadequate methods of encapsulat ion led to wipe tes t ing regula t ions . 

B. Improved techniques s t i l l inadequate in the event of an accident 
while t r anspor t ing rad ioac t ive m a t e r i a l s . 

C. A. E . C. o r State regu la tory body a r r a n g e s for d isposal of 
contaminated m a t e r i a l s . 

The Next Lesson i s : Make a Wipe l e s t 
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Swab the port with a circular 
motion in order to cover the 
inside surface for a distance of 
about one-half inch. 
Return the swab to the vial and 
replace the lid tightly. 
Return the plug to the extension 
tube port and lock the source in 
place. 
Tape the lid on the vial to prevent 
accidental opening. Vial nnade of 
plastic. 
Check the vial with a survey meter 
to detect possible gross leakage. 
Caution: Use a separate wipe test 
kit for each source or surface to be 
tested. 

Preparation of tag for 
mailing, or shipping 

1. 

2, 
3, 

Write the date, source nunnber, 
source type and capsule model 
number on the tag. 
Tape the tag or label to the vial. 
Package the vial for shipment using 
sufficient insulation to prevent 
breakage. 

i n . APPLICATION (practice by learner under close supervision) 
A. Divide the students into pairs and have each pair perform the 

entire wipe test, using all precautionary measures and plan 
demonstration so that it can be carried out according to regulations, 
Give close supervision. 

B. After each individual team completes wipe test have other students 
offer constructive cri t icism. 

-3 

C. If a Geiger counter is available have students test vial containing 
swab with this instrument after first having checked the backg' ound 
count in the room. 

D. Arrange to hide a beta calibrating source under a paper towel 
near the vial containing the wipe test swab. Have student check the 
swab with Geiger counter and observe his reactions when counter 
picks up a reading from the hidden beta button. Be sure tube window 
is open to allow beta radiation to be detected. 
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E. If an Ion chamber is the only type of detection instrument available 
have one member of a team change the zero setting on instrument 
with the rheostat adjusting knob. This will give a false indication 
on the rate meter . Ask the other member of the team iwhat he 
proposes to do s'nce there is an apparent indication of contamination 
above the ailowabi..^ level, 

F . K trariing-type gamma scuxces are available (such as the cobalt 
60, five millicurie sources used in Civil Defense classes) the 
instructor can bring one source into the work area, unobserved by 
the team performing the wipe test. This will give a high back­
ground count and will simulate a contamination problem. 

Note: Usu all available precautiona'^y measures and plan student 
demonstration so that it can be carr ied out according to regulations. 
Give close supervision. 

IV. TEST (performance of skill to acceptable st3 . i a rds) 
A. Have each individual student perform a wipe test using the Gamma 

exposure device and wipe test ki ts . 

B. Have each individual student fill out labels as required. 

C. Give students sinnulated test results and have them record on 
proper report form. 

D. Discuss resul ts . 

V. SUMMARY 
A. AEG regulations require that wipe tests be performed every six 

months, or whenever contamination problem is suspected. 

B. Contamination cannot be detected without the use of detection 
instruments. 

C. Survey meters cannot be used to determine if contamination is 
being held at a permissable level. Low level counting instruments 
must be used. 

D. AEC regulations outline report ing and emergency procedures in 
event contamination is found. 

The Next Lesson is : Factors Governing Exposure 

4 I 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 12 

Lesson 1 
Time 1. 5 hours 

SUBJECT: F a c t o r s Governing Exposure 

AIM (or purpose): To teach the essen t ia l . fac tors which govern the t ime 
calculation 

TEACHING AIDS: Equivalence F a c t o r s P . 18 E a s t m a n Kodak Tes*book 
(table) 

REFERENCES: Radiography in Modern Industry, 1958, E a s t m a n Kodak C o . , 
Roches te r , N. Y. 

I. PREPARATION (of the l e a r n e r ) 
Explain the impor tance of this l e s son by discuss ing and emphasizing 
the following points: 
A. The calculation of exposure is the task in which the rad iographer 

has the mos t difficulty. Explain why. 

B. A bas ic understanding of the methods of exposure calculation is 
n e c e s s a r y for the student to become a successful rad iographer . 
Give reasons why this i s t r u e . 

Note to Ins t ruc tor : This l e s son is an overview of all the fac tors 
governing exposure . Individual fac tors will be covered by 
other l e sson p lans . The student should not be expected to 
re ta in all the information p resen ted a t this t ime . 

IL PRESENTATION (of the information) 

Instruct ional Topics Things to R e m e m b e r to Do o r Say 
F a c t o r s governing 
exposure 
1. Radiation source and 

s t rength 
2. F i lm type 
3. Source to film 

distance 

1. Explain the effect of each factor 
which a l t e r s the expc cure setup: 
a. Source penetra t ing ability 

de te rmines i t s densi ty and 
thickness appl icat ions. 
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4. Type of material being 
inspected 

5. Intensification screens 
6. Desired film density 
7. Darkroom processing 

Source strength is an exposure 
time factor. 
b. Fi lm type is an exposure time 

factor. 
c. Source to film distance affects 

image sharpness and is an 
exposure time factor. 

d. Type of material being inspected 
governs type of source used for 
exposure or KV setting on x-ray 
exposure. 

e. Lead intensification screens 
affect exposure t ime. 

f. Radiographic quality. 
g. Desired film density is gover^^ed 

by adjusting axposure time. 
h. Darkroom processing time can 

adjust for improper exposure 
t ime. 

11 
11 

i t 

The exposure factor, 
a proportionality constant 

C. Exposure charts 

Express the relationship between the 
exposure factor and other parameters 
of the gamma exposure; i. e. T=EFxD 

S 
E F represents film speed, 
specimen density and thickness and 
wave length of radiation source being 
used. D represents source to film 
distance squared. S represents source 
strength in mil l icuries . T :..'epresents 
exposure time in minutes. 
Explain how the equation can be 
used to determine the time of an 
exp/osure. 

Explain the origin of exposure 
factor charts . 
Outline the methods used for 
preparation of exposure charts for 
x - ray generators. 
Explain why an exposure factor 
is not a constant for x- ray exposure 
because KV can be adiusted. 

II 

II 

II 
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Exposure factor corrections 1. Explain the radiographic 
equivalence factor. Refer to 
P. 18 Eastman Textbook. 
Specimen relative densities must 
be considered when using exposure 
factor charts . Equivalence factor 
tables uses aluminum as reference 
up to 100 KV and steel from 150 
KV up. 
Explain the film factors. 

Conversion factorc for 
exposure. 
a. Time-distance 

corrections 
b. Time-density-

corrections 
c. MaS-distance 

corrections 

1. State the relationship itween time 
and distance; i. e. , T, nf 

Df -"2 ^2 
Show sample calculations of the 
above formula. 
Display the characterist ic curve 
and explain what is shown by the 
curve. 
State the relationship between 
MaS and distance; i. e. , 
MaS, D? 

MaS2 D2 
5. Show sample calculations of the 

above formula. 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Use the following for discussion: 
A. As the students name them list on the chalkboard the factors which 

govern the radiographic exposure. 

B. Have students define the gamma ray exposure factor. 

C. Ask students to explain the exposure chart for gamma ray exposure 
factors and x- ray exposure. 

D. Review with the class participating in the discussion the use of 
correction factors of radiographic equivalence and film factors. 

E. Ask students to state the purpose of a characteris t ic curve. 
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F. Using a gamma exposure factor chart, have students calculate 
the time for a typical radiographic exposure. 

IV. TEST (final check on students' cor.iprehension of mater ial presented) 
A. Suggested questions for a short written tes t ' 

1. Liist five factors which will alter the radiographic exposure. 
What is a gamma exposure factor? 
What is meant by radiographic equivalence ? 
What is the purpose of the characterist ic curve? 
What is meant by film factors? 

-> 

3. 
4. 
5. 

B. With the class assisting check the answers to the test making 
sure that all answers are corrected. 

1 1 

V. SUMMARY 
A. Many factors govern the selection of proper exposure time. 

(Check off l is t in A of Step n) 

B. Exposure factor is a proportionality constant and differs with 
each type film and gamma source. / ; 

C. Exposure charts simplify exposure computations. 

D. Exposure factors are a combination of film speed, KV or 
MEV rating of radioactive source, and specimen density and 
thickness. 

E. Conversion factors are for time-distance, time-density, and 
MaS-distance adjustments. ( \ 

The Next Lesson i s : Calculation of a Gamma Exposure 

' T 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Infornnation 

Unit 12 

Lesson_ 
Time 2 hours 

SUBJECT: Caldilations of a Gannma Exposure 

AIM (or purpose): To adequately outline the use of mathematical 
expressions used for exposure calculations 

MATERIALS: Film suppliers exposure factor charts for each 
student, Ansco C70d-31 Table of material or radiographic 
equivalence factors 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak Co., 
Rochester, N. Y. 
Information Sheets #28, #29, and #30 

J 

I. PREPARATION (of the learner) 
A. It should be pointed out to the student body that radiography is not an 

exact science, therefore, it will always be important to make use 
of all information that will help to improve the final product, the 
radiographer, and hold the element of variability to a minimum. 
This lesson is calculated to ass is t the radiographer in correct ly 
calculating the time it will take to make a radiographic exposure 
of the desired relative density. Inability to calculate exposure 
time correctly may require that the specimen be re-radiographed 
one or more t imes. 

An explanation should also be given regarding the methods of 
determining the exposure necessary to produce an acceptable 
radiograph and how these methods can be applied to various 
situations. 

n . PRESENTATION (of the information) 

Instructional Topics Things to R emerrxbe r to Do o r Sav 
'-.—,-,— A. The e.xposure factor Define on the chalkboard the 

exposure factor as a proportionality 
factor between thickness a.nd time 
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for a set of standard expooare 
conditions. 

EF = TS 
:2-

where: 

4. 

T=time 
S= ource strength 
D= ource to film 

istance 
Distribute copies of suppliers 
exposure charts to the students, 
information sheets #2 8 and 29. 
Explain the methods used for 
constructing an exposure factor 
chart. 
Outline the restrictions on an 
exposure factor chart.* 
a. For a single type of film 
b. For definite source type and 

size 
For one type of material 
For one set of darkroom 
conditions 

c 
d 

n 

I! 

! ! 

i i 

B . Calculation of exposure 
from exposure factor 
charts 

C. Radiographic equivalence 
factors 

Establish a set of conditions for 
an exposure. List these conditions 
on the chalkboard: 
1/2" steel plate, 12" focal distance 
1. 5 relative film density, Ansco 
"A" film, 5 curies Iridium 192. 
Show the students how to read the 
chart to obtain the value of the 
exposure factor. 
Show typical calculations to 
obtain the time of exposure using 
the exposure factor from the 
chart. 
Show how to figure the exposure 
time. The unit cancellation 
method should be used to avoid 
the use of the wrong units of 
measure . 

Issue information sheet #30 
and define the radiographic 
equivalence factor. 

D 

U 

Ll 
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Show the procedure for obtaining 
the equivalent thickness of steel 
from the thickness of another 
material . 
Explain and il lustrate by working 
problem on chalkboard using 
information listed on exposure 
chart. 

D. Problems 

E. Exposure factor tables 

1. 
2. 
3. 
4. 

1. 

Example problems 
Work problems 
Ask questions 
Determine that there is full 
unde r s tanding. 

Tables for frequently used pipe 
and plate sizes are time savers . 
A separate exposure factor column 
is necessary for each type film. 
Outside pipe diameters do not 
vary with pipe wall thickness. 
Use of tables cut down figuring 
time. 
Work sample problems on chalk­
board using information sheet . 
Ask questions. 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Request students to i l lustrate to the class on the chalkbrard, the 
calculation of exposure time using a different set of conditions 
for each student. 

B. Have various individuals determine the time for an exposure using 
a set of conditions listed on the chalkboard. Student should 
restate these conditions on their individual papers, 

C. Suggest that students calculate exposure times for the following 
problems using an exposure table: 
a. 1" steel plate 12" in diameter. Use 5 curies. Iridium 192 
b. 8" pipe, 3 /8" wall thickness. Use 5c. IR. 192 

D. Have group calculate exposure time for the following problems 
using an Ansco exposure chart: 
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b. 

1" steel, focal distance 10", relative density 2.0, using 
Ansco "A" film and a 1 curie source of Iridiunni 192. 
2" steel, focal distance 14" relative density 1. 5 using Ansco 
"C" film and 10 curies of Iridium 192. 

IV- TEST (final check on students' comprehension of nnaterial presented) 
NOTE: Written Test 
A. What is the time for exposure of a 1" thick steel plate at a film-

focal distance of 24" for a density of 2, 0 using Ansco A film and a 
20 curie source of Iridium 192? 

B. What is the time for exposure of a 4" thick aluminum plate at a 
film-focal distance of 36" for a density of 2. 0 using Ansco B film 
and a 15 curie source of Iridium 192? 

Check and discuss. 

C. Exposure time considerations include: 
1. Specimen material 
2. Film-focal distance 
3. Relative density of film 
4. F i lm type 
5. Type of gamma source 
6. Source strength 

The Next Lesson i s : Conversion Formulas and Graphs used in X-ray 
Exposure Calculations 

H 

If a piece of Ansco A filnci was exposed through 1" of steel for 
2 minutes from a distance of 24" to produce a density of 2. 0, what 
is the strength of the Iridium 192 source needed to make the 
exposure? 

D 

V. SUMMARY 
A. Exposure factor represents the kind of gamma mater ial and 

type of film being used. 

B. Charts and tables enable you to figure exposure times quickly 
and accurately. 

Di 
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INSTRUCTOR'S LESSON PLAN 
Related Technica? Information 

SUBJECT: 

Unit 
Lesson 
Time 

12 

2 hours 

Conversion Formulas and Graphs used in X-ray Exposure 
Calculations 

AB/1 (or purpose): To clarify and provide practice in the use of the 
mathematical expressions employed in exposure 
calculations 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Co. , Rochester, N. Yc , Pages 42 and 43. 

L PREPARATION (of the learner) 
A. Outline the topic and explain the purpose of this lesson. Pointing 

out that although it is possible to make radiographs without making 
use of the characterist ic curves for each type film, an understanding 
of the curves will eliminate a lot of guesswork in selecting the 
most appropriate film for a givert assignment. These curves are 
especially helpful in selecting the right film when radiographing 
castings having a wide latitude of thickness. Operators who guess 
at the proper type of film to use are sometimes referred to as 
"picture takers" implying that their capabilities are limited to 
opening and closing a shutter. Therefore, take advantage of these 
characteris t ic curves and eliminate the possibility of being so 
categorized. 

B. Stress the fact that a student must know the correct method of 
determining the x-ray exposure times necessary to produce 
satisfactory or acceptable results if he is to succeed as a radiographer. 

n . PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Conversion formulas Explain that a conversion formula 

is used to adjust exposure time for 
focal-film distance, film speed, and 
Ma settings. 
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Stress the need for conversion 
formulas when using X-ray exposure 
charts . 
Outline the necessity for having an 
accurate exposure chart before 
application of the formulas pointing 
out that if the exposure chart is 
inaccurate, results after applying 
conversion formulas will also be 
inaccurate. 

11 

B. Time-distance relation 
Ti B^ 

Tz ^2 

1. Show the relationship between the 
inverse square law and this relation­
ship. The exposure time (T) required 
for a given exposure is directly 
proportional to the square of 
the focal-film distance (D). 

n 

(i 

D; 

h D, 

2. Demonstrate on the chalkboard by 
showing a sample calculation for a 
change in the focal distance. 

L! 

U 

The Ma - t ims relation 1. Define the reciprocity law 
MT=C (Constant) showing that an 
increase in ma resul ts in a 
proportinate decrease in exposure 
time. 

2. Outline the limitations of the law. 
Refer to Table V page 38 of the 
Eastman Textbook. 

3. Show sample chalkboard calculation 
for a change in the time of exposure 
and the change in mili iamperage 
required. 

u 

!l 

D. The density- t ime relation 1. Have students turn to page 43 of the 
Eastman Textbook. 

2. Review the information presented by 
the curves. 

3. Review the definition of logarithms 
and antilogarithms. 
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Explain the determination of exposure 
increase required to double the 
density of Type AA film if the original 
density is 1. 5. 
Show sample calculations to alter the 
density from any value to another. 

E, Problems 1. If a satisfactory radiographic 
exposure was made in 4 minutes at 
1 foot what would be the exposure time 
at 9 inches (.75V 

2. An exposure made in 5 minutes at 
4 ma would take how long to make 
at 6 ma? 

3. A 1, 5 Density was obtained in 2 
minutes with Kodak AA Film. What 
would be the time for a 2. 0 density. 

4. Solve problems with students 
participating. 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Ask for an explanation of the arpose of the ime- istance relation­
ship, and solve a sample pre *;m on the chalkboard. 

B. Request that someone define the reciprocity law, explain the limits 
of accuracy, and solve a sample problem on the chalkboard. 

C. Have another member of the group explain to the class the method 
of determining the exposure change from one density value to 
another using the same exposure working the problem on the 
chalkboard as it develops. 

D. Suggest that all participants work a sample problem using: 
1. The time-distance relationship 
2. The reciprocity law 
3. A characteris t ic curve to calculate a change in exposure time, 

E. Additional problems to be used for drill. 

1. If a radiograph was made in 4 minutes @ a 3 foot focal distance, 
how long would it take to make the same radiograph @ 2 feet? 

2. If an X-ray picture was made in 2 minutes with 150 kv and 4 ma 
how long would it take to make same exposure @ 1. 5 m a ? 
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3. A radiograph was made with AA film, 1. 5 density, in 2 minutes, 
how long would it take to make t;ame radiograph if 2. 5 density 
was required? 

IV. TEST (final check on students* comprehension of material pr'^^sented) 
NOTE: Written Test 
A. If satisfactory exposure is obtained in 2 r-iinutes at a distance of 

24", what is the time required at 36" ? 

B. K an acceptable exposure is obtained in 3 minutes at 5 ma, how long 
will the exposure be if the current is raised to 15 ma? 

C. If a radiograph w . made from an exposure chart to obtain a density 
of 1. 0 using Kodak AA film, how much should the exposure time be 
increased to obtain a density of 2. 5? 

Check and discuss 

V. SUMMARY 
A. Conversion formulas and graphs help to make calculations of 

variations in film-focal distance, film, density, ma settings and 
film speed. 

B. Time and distance variations require use of the inverse square law. 

C. Law of reciprocity i s used in adjusting for ma settings. 

D. Fi lm density changes are calculated by -i logarithmic method. 

E. Pract ice probl':. a re considered helpful in reviewing the;se 
calculations. 

The Next Lesson i s : How to Use X-ray Exposure Charts 
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INSTko ^TOR'S LESSON PLAN 
Related Technical Information 

Unit 12 

Lesson 4 
Time 2 hours 

SUBJECT: l.ow to Use X-ray Exposure Charts 

AIM (or purpose): To promote the use of x-ray exposure charts 

REFERENCES: Radiography in Modern Industry. 1958, Eastman Kodak Co. 
Rochester, N. Y. (Charts on pgs. 40 through 46) 

I. PREPARATION (of the learner) 
A. Develop interest by pointing out that x-rays and gamma rays are 

sometimes considered alike in every aspect except that their 
origins differ. Discuss the possibility that exposure time can 
be figured by one common method for x- rays and gamma rays 
explaining to the class what the basic differepce i s , and i ts effect, 
on time calculations. 

B. Point out that this lesson will explain the various methods that 
can be used to figure x- ray exposure t imes. X-ray quality can 
be altered by adjusting a knob on the x-ray console controlling the 
kv (kilovoltage). This means that with the x-rays you can select 
the radiation quality 'bat should give the best results foi a 
particular application. This also means that exposure time will 
differ with each setting. An x-ray exposure chart is a graph 
showing the relation between material thickness, kilovoltage, and 
exposure. Although exposure charts are available from manufacturers 
of x- ray equipment, corrections must be made for different 
brand gene^ctcors. It i s , therefore, considered desirable to prepare 
an exposure chart for ones own x-ray generator. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
The x-ray exposure 
chart 

1. Refer students to pages 40 to 46 
in the reference textbook explaining 
the purpose of the exposure chart. 
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Exposure chart usually offers 
a choice of about four KV 
selections. 
Exposure time is usually snown 
in miliiampere seconds. 
One or two film-focal distances 
are usually listed. 
One relative film density is 
used. 
Conversion factors a re available 
for changes in speed and film 
density. 

f ! 

Figuring exposure from 
the x-ray exposure 
chart 

1. Establish a set of conditions for 
an exposure listing these conditions 
on the chalkboard. 

2. Determine the kilovoltage for the 
exposure from the graphs of 
recommended voltage. 

3. Illustrate the selection of the correct 
exposure from the chart . 

4. If the exposure is given in mil l i -
ampminutes, show ho v. to obtain the 
time in minutes. If one ma is being 
used, read time directly; if two ma 
are used divide by 2, etc. 

II 

i ( 
! I 

C. Film factors for change of 
film types 

Define film speed and film factor. 
Fi lm speed is relative; coarse grain 
film is faster than fine grain film. 
If one film has a relative speed of 1 
and another film has a relative speed 
of 2, then the exposu/e factor for 
film with relative sj/eed of 2 is twice 
as long as that for .ilm with a 
relative speed of i. NOTE: An 
industrial x- ray film is seldom described 
as being coarse grained, it is usually 
described "les.<; fine", "very fast". 
Explain how this iactor can be used 
to obtain an equivalent expjosure with 
a different type of film. Use film 
speed comparison between the two 
type films and ii?crease or decrease 
time accordingly. 

r ! 

It 
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D. Film speed tables Turn to page 55 of Eastman Textbook, 
Refer to the column on relative speed. 
Discuss differencies in film speed 
between Kodak A A and Kodak M film. 
(Ratio is 30:200 at 200 KV), Discuss 
how ratio changes with KV change. 

111. A P P L I I C A T I O N (drill, i l iastrations, analogies, oral questions or 
assignments) 

A. Suggest that students calculate the exposure for several sets of 
conditions. Ask the students to explain their method of figuring to 
the other students. 

B. Have others in the group establish the time for exposure using a 
set of conditions listed on the chalkboard. Students should also 
l is t these conditions as a part of the solution to the problem. 

C. Invite participating members to determine the new exposure time 
caused by changing .he film from that specified on the exposure 
chart to another type. 

r 

IV. TEST (final check on students' comprenension of material presented) 
NOTE: Written Test 
A. In radiographing a part made of 3/4" thick steel, what is the 

exposure time to obtain a radiograph of 1. 5 density on Kodak AA 
film using a film-focal distance of 40" using 200 kv and 2 ma? 

i 

m 
rr 

B. What is the exposure time of the same set up if the film is Kodak M? 

C. If the part is steel 1 1/4" thick, what is the exposure time to 
obtain a radiograph of 1. 5 density on Kodak M film using a film-
focal distance of 40" and 3 ma? 

V. SUMMARY 
X . X-ray exposure charts are used to figure x- ray exposure t imes. 

B. Resultant time can be given in mill iampere minutes, or mil l i -
ampere seconds. 

C. Each line on the chart r'^presents a different kilovoltage setting. 

m 

\-M 

D. Times are shown for a 1 m.illiamperage setting. Settings higher 
than 1 will reduce exposure time proportionally. 

The Next Lesson is: X-ray Exposure Charts 
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EXPERIMENT SHEET 
X-ray Exposure Charts 

Unit 22. 
Lesson 5 
Time 4 hours 

SUBJECT: 
Construction of an exposure chart for an industrial x - ray generator 

NOTE: 
Instructor performs all operations 

INTRODUCTORY INFORMATION: 
Problems of exposure calculation have been presented in the class 
room using an x-ray exposure chart. These charts a re published 
and are generally furnished by the manufacturer; however, it is 
generally considered good practice to prepare a chart on each 
generator because of their variations in output. It is the purpose of 
this experiment to develop an x-ray exposure chart for a particular 
generator. 

MATERIALS AND EQUIPMENT: 
X-ray generator and exposure facilities 
Fi lm cassettes loaded with Kodak AA film and . 005" lead screens 
front and back 
Steel step wedges, 1/4" to 1 1/2" in 1/4"' steps 
Densitometer 
Lead sheet for masking wedges 
Darkroom facilities 
Semi-log graph paper, two cycle, 70 divisions 
Clean rags 

REFERENCES: 
Radiography in Modern Industry, 1958. Eastman Kodak Co. , Rochester, 
N. Y., page 40 

PROCEDURES: 
A. Clean and examine cassettes before loading film. Use lead screens 

which have no visible defects. 

B. Single load eight cassettes with Kodak AA film. 
12-5-1 



• iJS£=S»-'t-<,-i----^;; 
' -r ^'•TX.Ji'^JT",. ' '* r'V--,7^7>•-^^^T^^,'^:^^^r<iS?'?>^-^^riV'=3:^i^^ •^'if.'^r^ *—*"-

il 

C. Set up x- ray machine for â  exposure using a 36" filnn-focal distance 
and maximum milliamperage. 

D. Place a film directly under the focal spot of the machine at 36" distance. 
Center the step wedge directly under the focal spot and mask all sides 
with lead sheeting. Mark the film for identification. 

E- Make an exposure at 140 KV for 1 minute. 

II 
1 1 

w 

F. Repeat steps D and E using 160, 180 and 200 KV. 

G. Repeat the procedure of D, E, and F using KV settings oi 140, 160, 
180, and 200 and a six minute exposure time. 

H. Develop all eight film simultaneoufty at 68**F. for 5 minutes. Fix and 
dry. 

'. i 

L 

I. Prepare a chart of KV settings versus thickness for a density of 1. 5. 

J. Using a transmission densitometer, determine the thickness which 
produces a density of 1. 5 for the film 1 through 4. 

K. The exact thickness will have to be determined by interpolation 
between the two steps where the density is 1. 5. 

LI. Record the thickness opposite the KV on the prepared chart. 

Li 

p 
LJ 

M. Note the ma-min for this set of values; for example, 5 ma for i 
minute equals 5 ma-min. 

N. Repeat the procedure for the film set 5 through 8. 

O. Record the thickness versus the KV which produced a density of 1. 5. 

P . Note the ma-t ime for this set of values; i. e . , 5 ma for 6 minutes = 
30 ma-min. 

Q. Prepare a sheet of log paper by rr^arking the thickness across the 
bottom and the ma-min along the side. The first cycle of the log 
paper will cover 1 ma-min to 10 ma-min. 

R. Plot the points for thickness at a line representing the lower ma-min 
setting of exposures 1 through 4. 

D 

D 
D 

S. Plot the- points for the ma-min settin^^ for exposures 5 through V,. 
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T. Connect the point for each KV setting by straight lines. Extend 
these lines to the edge of the graph. 

U. Label each KV line vvith the appropriate value. 

CAUTION: Make sure only one thickness lead screens are used 
for this experiment. 

CONCLUSIONS: 
A. The prepared chart is valid for a density of 

B. Type must be used when using this chat.t. 

. " C. If an exposure was made of a 3/4" thick piece of steel using a 36' 
film-focal distance, 5 ma, and 160 KV, the time of exposure would 
be 

D. The purpose of the lead sheet masks is 

The Next Lesson is : Scattered Radiation 
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INSTRUCTOrl'S LESSON PLAN 
Related Technical Inforination 

Unit 12 

Lesson 
Time 2 hours 

SUBJECT: Scattered Radiation 

AIM (or purpose): To describe and develop proven methods and techniques 
of reducing scattered radiation thereby improving 
radiographic quality 

TEACHING AIDS: Film samples, sample masks, film 
cassettes, screens and gamma ray collimators 

REFERENCES: Nondestructive Testing Handbook, Volume I, 1963, 
Society for Nondestructive Testing, Evanston.. Illinois 
Information Sheet #31 

I. PREPARATION (of the learner) 
A. Introduce the subject explaining that this lesson will deal with 

minimizing the adverse effects of scattered radiation through 
the use of scatter controls. 

B. Explain that when performing gamma radiography of welds, castings, 
and par ts , the irradiated area and the hazard to personnel in 
the area can be materially reduced by using simple scatter control 
devices. 

C. Stress the need for acquiring this knowledge and how important 
it is in protecting the life of the radiographer. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
The effects of scattered 
radiation on radiographic 
quality 

12-6-1 

Explain the role of scattered 
radiation in: 
a. Reducing contrast 
b. Increasing film fog 
c. Reducing sensitivity 
d. Producing undercut 
Show film samples 
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11. PRESENTATION (of the information - - continued) 

L 

Instructional Topics Things to Remember to Do or Say 
Sources of scattered radiation 

1. The specimen 
2. Cassettes 
3. The floor or exposure 

surface 
4. Fi l ters 

Il lustrate by chalkboard sketches 
the creation of scattered radiation 
from each of the sources listed. 

tl ^ 

Methods of scatter control 
1. Masks 
2. Fi l ters 
3. Diaphragms 
4. Collimators 
5. Intensification screens 

1. Describe the function of the mask 
and display several examples: 
Masks are usually thin lead sheets 
placed around the outside edges 
of a specimen to absorb scat ter . 

2. Define masking methods using clays, 
shot, and liquid lead solutions, 

3. Explain the functions of the filter 
in radiography and how it reduces 
scat ter filtering out soft, scat ter 
producing rays before they reach 
the specimen and film. 

4- Display typical diaphragms and 
collimators used to contain beam 
spread. 

5, Il lustrate by chalkboard sketches 
the function of each of these scatter 
control devices. 

i i 

n 

n 
i i 

D. ExfK)sure variations from the 
use of scatter control devices 

Explain why the use of masks, 
fi l ters, and collimators can result 
in increased exposure time. Show 
hov7 the total relative film density 
is the product of pr imary radiation 
and scat ter . 
Bnphasize the reduction in personnel 
hazard gained from the use of these 
devices, and how s*. atter control 
devices reduce these hazards by 
reducing environmental scat ter . 
Pass out information sheet #31 
showing examples of exposure time 
with collimation variations. 

I ! i 
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III. APPLICATION (dri l l , i l lus t ra t ions , analogies , o r a l questions o r 
assignment.!) 

A. Invite students to desc r ibe to the c lass the or igin of sca t te red 
radiat ion and i ts effect on the quality of the radiograph. 

B. Ask m e m b e r s of the group to outline s eve ra l sources of sca t t e red 
radiat ion and the methods of controlling the sca t t e r . 

C. Suggest that students draw a chalkboard sketch of a radiographic 
setup using good sca t t e r control techniques on a pa r t of complicated 
shape. 

D. Have the group define the inc reased safety der ived from the use 
of s ca t t e r control devices . 

IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE; Writ ten Tes t 
A. What a r e the advantages that ensue from the reduct ion of sca t t e red 

radiat ion ? 

B. Why does the reduct ion in sca t t e r genera l ly r e su l t in inc reased exposure 
t i m e ? 

C. L i s t th ree sca t t e r control devices and tel l how they reduce s ca t t e r . 

D. Descr ibe a t l eas t t h ree methods of masking to reduce s ca t t e r . 

E . What function does the col l imator s e rve bes ides t-h^ reduction of 
s c a t t e r ? ^ ->^ 

Check and discuss , 

V. SUMMARY '. ^̂̂  

A. Radiation sca t t e r has a ve ry de t r imenta l effect on image quality, 

B. Many factors contr ibute to creat ion of this adve r se effect, 

C. Several methods a r e used to minimize this adve r se effect, 

D. El iminat ion of s ca t t e r effect i nc rea se s exposure t ime but also 
i n c r e a s e s image quality. 

E . Pe r sonne l safety is ^creased by controll ing environmental 
s ca t t e r . 

The Next Lesson i s : The Control of Scat tered Radiat ion 
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EXPERIMENT SHEET 
The Control of Scattered Radiation 

Unit 12 

Lesson 
Time 3 hours 

SUBJECT: 
Methods of reducing scattered radiation and improving radiographic 
quality 

NOTE: 
Instructor performs all operations 

INTRODUCTORY INFORMATION: 
Production of high quality radiographs requires the use of many 
techniques. The use of good exposure techniques, proper selection of 
film, and good dark room procedures will not always guarantee a 
satisfactory radiograph. Reduction of scattered radiation is also an 
essential necessity for the detection of very fine defects. This 
experiment will show the difference in quality obtained from good 
scatter control techniques. 

MATERIALS AND EQUIPMENT: 
X-ray generator and exposure facilities 
Fi lm casset tes , 0.005 and 0.010 lead screens, and film 
2" thick aluminum casting 
Lead sheet, barium clay, and lead acetate solutions 
Penetrameters 
Fi lm viewer 
Lead numbers 
Dark roonn facilities with equipncient, t imer, mater ia ls , etc . 

PROCEDURE: 
A. Single load a film cassette with film and remove the intensifying 

screens . 

B- Set up the x-ray generator for an exposure of the aluminum casting 
using 160 KV and the exposure chart constructed in a previous 
experiment. Use radiographic equivalence factors to determine the 
thickness of steel to be used in the exposure determination. 
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C. Place a 1" thick piece of wood on a steel plate and position the film 
on the wood block directly under the focal spot of the x- ray generator. 
Center the casting on the film. Mark the film for identification. 
Place a 2-2T penetrameter on the casting in the area of interest . 

D. Expose the film to obtain a density of 2. 0 in the area of interest , 

E. Single load another cassette with the same film using a . C05 front and 
a 0. 010 back screen. 

F . Place the film on a thick sheet of lead under the focal spot of the 
generator. I '. 

G. Position the part on the film using a good masking technique. A 
water tight aluminum pan is required if liquid masking is used. 
CAUTION: Liquid lead solutions are poisonous and must be handled 
with care. 

H. Mark the film for identification and place a 2-2T penetrameter on 
the casting. 

I. Place a diaphragm on the tube port of the x-ray generator. 

J. Expose the film using the same exposure as in the first film. 

K. Develop both films simultaneously at 68 F . for 5 minutes. Fix and 
dry. 

L. Place film on a viewer and compare the resiilts, 
t t 

CONCLUSIONS: 
A. The increased sensitivity of film number two is due to 

B. The effect of the screens in the cassettes is to 

C. The two film o r of the same density in the 
area of interest. 

D. The purpose of the lead back up sheet in exposure number two was 
to 

The Next Lesson i s : Exposure Changes for Changing Densities 
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EXPERIMENT SHEET 
Exposure Changes for Changing Density 

Unit 
Lesson 
Time 

12 
8 
i hours 

SUBJECT: 
Chcxnging the density of radiographs from one value to a second 
desired value 

NOTE: 
Instructor performs all operations 

li 
INTRODUCTORY INFORMATION: 

The exposure charts for x-ray radiography are constructed for a fixed 
density. It is often necessary to change the density of a radiograph 
to comply with specifications, increase contrast, or to improve the 
readability of the film. The radiographer should be able to adjust the 
density of the film by adjustment of the exposure time given by the 
exposure chart. 

MATERIALS AND EQUIPMENT: 
X-ray generaror and exposure facilities 
Film cassettes' and Kodak AA film 
Sample part for inspection 
Densitometer 
Characteristii curves for type AA film 
Darkroom facilities including equipment, mater ia ls , lead numbers, etc 
Logarithm tables 

PROCEDURE: 
A. Single load film cassettes with type AA film. 

B. Set up the x-ray generator for an exposure of the sample part using 
the exposure chart con.itructed in a previous experiment. 

C. Place a film directly under the focal spot of the machine and 
center the sample part on the film. Mark the film f:or identification. 

D Make an exposure in accordance with the exposure chart . 
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E. Using the characterist ic curve calculate the increase in exposure 

tinne necessary to increase the density of the film to 2. 5 in the 
area of interest . 

F . Change the time setting on the x- ray machine. 

G. Place a second film under the machine and center the part on 
the film exactly as in the first exposure. Mark the film for 
identification. 

H. Expose the second film in accordance with the new time settii^g-

I. Develop both films simultaneously at 68°F. for five minutes. 
Fix and dry. 

J. Using the densitometer deterraine the density of each film at the 
point of interest on the image. 

K. Measure the density at the lowest and highest densities on each 
film . 

LI. Record the values on the lab work sheet. 

CONCLUSIONS: 
A. The effect on contrast from the increase in density is 

B. The density 
of the part. 

increase the same for all thicknesses 

C. The increase in time necessary to achieve a density of 3. 5 in the 
area of interest is 

D. The same amount of time o r 
be required to raise the density at the lowest density spot to 3. 5 
as was required for the original a rea of interest because 

The Next Lesson is : Changing Focal Distance 
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E. Move the tube head of the machine from 36" to 24" focal distance. 

F . Place a second film under the machine and center the part on the 
film exactly as on the first exposure. Mark the film for identification, 

G. Calculate the change in time required by moving the tube head to 
the new position. 

H. Expose the new set up in accordance with the calculated time. 

I. Develop both film simultaneously at bS^'F. for 5 minutes. Fix 
and dry. 

J . Using the densitometer, determine the density of each film at the 
same point on the image of the part . 

K. Record the values on the lab work sheet. 

CONCLUSIONS: 
A. If the procedures are correctly followed, the density of the film 

will be . 

B. When the film-focal distance is shortened, the intensity of the 
radiation beam is . 

C. When film-focal distance is shortened, the sharpness of the film 

D. If the procedure did not produce the desired results, tb'̂ " .tifficulty 
could be caused by incorrectly the 'xstance or «tn 
e r ro r in 

Vhe Next J ' .-ic-on ' J : Standards for Protection Against Radiation 

i 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 13 

Lesson 
Time 

1 
2 hours 

SUBJECT: Standards for Protection Against Radiation 

AIM (or purpose): To outline the regulations imposed by the cr«- i- lii^.g 
agencies who issue licenses for use anr' .JO-^ cCCision of 
radiation producing devices 

REFERENCES: Information Sheet j> Z? IT P.7Ad # 3 4 

Copy of Tit!*- I''-, Fee*--a' :.^egister, Par t 20, "Standards 
for Pro^'v.tion Aj'j.ip'-^ Radiation" 

I. P R E P A R A ^ ^ ^ J N (Ô ^ the 1^ ,x'n.^r) 
A. Int-^^uuce fKe top' . and develop student interest by touching briefly 

•ja the jcadia*--'^v banking concept and the minimum age of a 
rPuiogr^^^iier, Explain what the maximum accumulated dosage is that 
a pp , doii may receive before he can no longer work as a radiographer, 
^nd how long a radiographer must be idie from work before he may 
return to his duties after receiving the maximum allowable dosage. 

B, Point out how this lesson will help the individual to better und^y ' 
stand the safety rules and regulations that govern the bsnd'Lng, u5-r, 
transfer, disposal, and possession of radioactive rr':^l^.rials. 

11- PRESENTATION (of the information) 

Instructional Topics 
A. Definitions under Pa r t 20 

1. 20. 3-Byproduct material 
Calendar quavU \ 
Licensed ''•latcriai 
Occuf'.^donal dose 
'"'C'-diation 
Radioactive 
'Miaterial 

F«'',stricted a rea 
Unrestricted area 

Thing: lo R em err be r to Do or Say 
X. i\efer to J ^lormation Sheet #3 

and read the pertinent part of 
ec-ch definition to the class . 

".. After reading each definition 
translate the legal terminology 
into te rms readily understood by 
the students. 
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n. ^K^' '•K (contisauedj 

'- '-^^al Topics ihii tgs to Remc j .̂  " AM^ o r Say 
^0 . 202 - Perso imei 
momtori i ig eqmpsraesl 
Radiat ion a r e a 
High radiat ion a r e a 

B. P e r i m s s i b l e dose and radiatir^-^ 
levels 
1. 20.101 ~ Kxposure :.•£ 

i2idi"^i*i<.ia:i. 

1. Read and espla in all ^T-^.- fii \^ 
regulat ions to fee =r^ .̂ '-x.v. 

2- Ssp la in ti>e e s c ' ,^.„oiis to tlie gen^xsl 

ra ie . 
3. Perfo-^^ sample chalkboard ca lcn-

!-:•.. .= to de re rmine T^axiirsiim dosage-
.*Ĵ r individuals-

2. 20,102 - Determisa'rior: >_ 
accisrr;IaT^H2 dose 

lU IJ i - Kxposure 
m i n o r s 

1. Read the regii lat ions per ta in ing to 
r e c o r d s and caicolarion of dosages-

2. Display F o i o i AEIC-4 to the s tuden ts . 
3. Explain the p repa ra t ion of the fo rm 

Read and explain ihe regoiat ion to the 
students. 

4. 20-105 - P e r m i s s i b l e l eve l s of Read and esplai i 
radia t ion in i m r e s t r i c - to the sn idents . 
ted a r e a s 

I al l i>ertinenl m a t t e r s 

C. Preca^it ionery p rocedures 
L 20.201 - Surveys 

20-202 - P e r s o r ^ e l 
monitr^vsng 

2. 20-203 - Caution s igns 
and labe l s 

1. Refer to Information Sheets r 32 a i ^ 
33 

2. Read and explain the regala i ions to 
the sru.dents-

1- Refer to Infonnai ion Sheet #34-
2 Display the sample s igns and ejcplain 

where each i s r e c u i r e d bT resulatioias 

3. 20. 206 - Post ing of 
not ices 

Display Aii.C-5 foi^-is and explain tne 
reQuirements ic.- aos t ins them. 

D- Waste d i sposa l 
1. 20.301 - General 

r equ i r emen t s 

1. Read the sect ion per ta in ing the re to 
and explain to rhe srudents . 

2- Explain why the exceptions a r e not 
genera l ly applicable to radiographic 
sources-

^.-1-? 
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3 . 20 - -^D5 

R e a i eaiciL sectLoin a n d e x p l a i n t o 
tfee; s m d e n t s -

i l l , APPUICAj.-i03x £!rLi2. iZl'dL-tnrslZLcxLS- -sialiff-gies. ©iral qcLestions o r 
L~'l 

A-

C-

H4ils= f o r <3 
esgBJia~7?. Q2> tfee cEass toe iregcdatians: f o r : 

±-spD=iir-
s=i.c:C^ !.<=—£_= uToi rsSiszu-Girs in. TPTT e s t n c t r e d a r e a s 

I^isTJDSzz: 
:Dir 'iLSe of EEicnziianng: de^Tces . s i g n s , and n o t i c e s . 

.SJieina-s-
T c f irLCxdents and a c c i d e n t s 

I T . T E S T ifmal u±>e::ii r— ST^^'-etrts c ampre t i en s i i - n of m a t e r i a l p r e s e n t e d ) 
:?wOTE: 1a—n^:^ Te^r 
Jk- I f n - i ~5 irie z<£-r-:n5l -SAriê -. ihadx d c s a g e a l l a w e d p e r c a l e n d e r q u a r t e r 

->r r:::'irrrz.ir:;z=Is wTr-g—£ IL ^ r e s t r z c r e d are>a? 

iz ^ r=!3ni?§rizxr^r Asezr̂ ^ . IT T'S-rrs oLd, wtiat wacLid b e tEie mas i i z i a in 
zid ''Z.'-rs t r a m a c c n p a t i a n a l e s p a s u r e r ? 

I C- "Wnaz a r e l i e >^^~is -sf zracciaEzcm mzernsLDr marfeed b^r tire " R a d i a t i o n 
A r e a " =2JS3 :£:»e ""Si^^ Radzanom A r e a " ?-

TJ a-> 

=j'2-rce5 ms'TfsJIy d i s p o s e d o f 

i^rrere i s li-e 3i3rr:i-r TJ- :iijz!igIiTe^s" s ign r e q u i r e d to b e p o s t e d ? 

i^ - t^ i ia i a r $ lire •SSDI ~ZI 
c r i d e r 

- -^tzGih. re<4:LELre' i m i n e d i a t e and 24 fcoixr 

las ac-mrrecr'/-

^ "*" "̂ "̂  2.— T^jv' Zifes.^"? '—Z T!TT"̂  ^T^'I i r ^ m e n t s t a r r e n o r t m s : Q v e r - e s n a s n r e 
l e - e l s ;Geci f ied f o r i n c i d e n t s ^ r a c c i d e n t s ? 

«:D£> i s r ^ s p m s : 

Whz- r e c i r e s i r i r 

~~r-—~^--"^j' -TTCf rTTT j-rrnrr QTI :S.,T empIoTee 'c 
i r r r " Era's i s CELLS m f o r m a t i o n o b t a i n e d ? 

Cirec> azei ^-£CTL~~ 
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V. SUMMARY 
A. A thorough understanding of the AEC standards for protection from 

radiation are necessary in order to qualify for an AEC Radiography 
License, 

B. Permissible dose and radiation levels must be observed and current 
records of dose levels must be maintained. 

C. All precautionary procedures must be enforced. 

D. Waste disposal procedures seldom apply to radiography l icensees. 

E. Notification time limits and procedures mus'; be understood and 
maintained. 

The Next Lesson is: Licensing of Byproduct Mnterials 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 13 

Lesson 2 
Time 1. 5 hours 

SUBJECT: Licensing of Byproduct Materials 

AIM (of purpose): To develop an appreciation and understanding of the 
requirements and provisions for obtaining a license 
to use byproduct materials 

REFERENCES: Information Sheet #3 

I. PREPARATION (of the learner) 
A. Develop an interest in the subject by discussing the purpose of 

the l icense. 

B. Explain that federal laws control the possession,- handling and use 
of synthetic radioactive mater ia ls and that the U. S. Atomic 
Energy Commission regulates che possession, use and handling of 
these mater ia ls . So-called "Agreement States" control these 
operations in their respective areas and some of these have 
reciprocal agreements among themselves. In the spring of 1966 
there were about twelve agreement states in the United States. 

C. Discuss the fact that while some radioactive mater ia ls can be obtained 
in very small amounts, usually ten microcuries or less , without a 
license, this small amount would have little or no value in radiography. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Definition in P a r t 30 

1. Agreement states 
2. Byproduct mater ia ls 
3. Radiographer 
4 Radiographers assistant 
5. Sealed sources 

Refer to Information Sheet #3 and 
read the definition of each term from 
the regulations. 
Define each te rm in language under­
standable to the student. 
Ask for questions and discuss all 
aspects 
Give examples 

13-2-1 



B. Exemptions 
1. AEC contracts 
2 Car r i e r s 
3. Weak concentrations 
4- Liuminous dials 

C. Licenses 
1. Types - General and 

Specific 
2. Applications 
3. Requirements for issuance 
4. Terms: 

a. Transferrai 
b. Limits of use 
c. Innplied and written 

5. Expiration, termination and 
renewal 

1. Read the pertinent part of each 
applicable section and explain to 
the students. 

2- Ask for questions and discuss 
3. Give examples 

1. Read the applicable sectioi^s on 
each of the l i s t ed topics. 

2. Explain the regulations to the students, 
3. Ask for questions 
4. Give examples 

D. Enforcement 
1. Modification and 

revocation 
2. Recall 
3 . Violations 

1. Read the pertinent part of each 
section and explain all subject 
mat ter to the student. 

2. Ask questions 
3. Cite practical examples 

in . APPLICATION (drillj i l lustrations. analogieSj oral questions or 
assignments) 

Have individual students explain to the class the regulations for: 
A. Persons who are exempt from licensing for use and handling of 

radioactive mater ia ls . 

B- The types of licenses available and to whom they apply. 

C. The terms of issuance, usage., and the t ransferrai of l icenses, 

D. The legal measures available to the government for enforcement 
of the pro\dsion of a license 

IV. TEST (final check on students' comprehension of mater ial presented) 
NOTE: Written Test 
A. What are the two types of l icenses issued for use of byproduct 

mater ia l s? What is the difference? 

B- Who is exempt from license requirements? 

C. WTiat is the difference between a radiographer and a radiographers 
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assistant as defined by the regulations? 

D. What is an agreement state? What authority does an agreement state 
ha\e over licensing? 

E. What type of penalities can be imposed on persons who violate the 
terms of a license? 

Check results and discuss. 

V. SUMMARY 
A. The Atomic Energy Commission regulates the safe handling, use and 

possession of synthetic radioactive isotopes. 

B. The licensee must have a thorough understanding of these regulations, 

C. These regulations include use., handling and possession of gamma 
sources used in radiography, 

D. Regulations also cover: enforcement of rules, types of l icenses, 
requirements for issuance of l icenses, definitions, agreement 
states and exemptions. 

The Next Lesson is: Licenses for Radiography 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

13 

2 hours 

NOTE TO INSTRUCTOR: Repetition or application of this lesson should 
be given as often as possible 

SUBJECT: Licenses for Radiography 

AIM (or purpose): To explain and clarify the governmental requirements 
for licensed radiographic operations 

REFERENCES: Information Sheet #3 

I, PREPARATION (of the learner) 
A, Point out that this lesson will help the individual to know the 

licensing requirements for possession, use, and the handling of 
radioactive mater ia ls . The AEC must control the use of this 
material in order to protect the operator and the public from the 
hazards of radiation. The lesson includes definitions, licensing 
requirements for radiographers, safety requirements and 
precautionary procedures, 

B. Stress the importance of acquiring the information contained in 
this lesson because: 
1. The regulations contain the minimura training requirements for 

an individual acting as a radiographer in a licensed operation. 
2. The regulations contain the minimum safety program required 

by a licensee for the protection of his employees. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Definitions under Part 34 
1. Radiography 
2. Radiographic exposure 

device 
3. Storage container 

Read the definitions to the student 
and explain them having a short 
discussion as to the how, why, 
when, where and what. 
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Licensing requirements for 
radiography 

1. Training program 
2. Written procedure 

manual 
3. Internal inspection 

program 
4. Organizational structure 

for operational control 

Safety r equirements 
1. Radiation levels from 

exposure devices 
2. Locks on exposure 

devices, 
3. Storage areas 
4. Survey meters 
5. Wipe testing 
6. Inventories 
7. Emergency procedures 
8. Personnel monitoring 

devices 

Read the entire section on r e ­
quirements and explain and discuss 
Display an operational procedure 
manual. 
Read Appendix A outlining the 
minimum training program. 

1. Read and explain the applicable 
sections of the regulations and 
discuss them, 

2. Read the applicable sections of the 
procedure manual dealing with 
these topics and discuss them 
thoroughly. 

3. Explain the purpose of the pro­
cedure manual, explaining all 
aspects of the manual. 

D. Precautionary procedures 
1. Survellience of radiation areas 
2. Posting of signs 
3. Survey of radiation areas 

Read, explain and discuss the 
applicable sections of the regulations, 
inviting all questions as they 
develop. 

III, APPLICATION (drill, i l lustrations, analogies, oral questi*--^ -: 
assignments) 

Have various students explain: 
A. The minimum requirements necessary to o'.:„->5': ,̂ license for 

radiographic operations 

B. The maximum radiation inte^-. ir. -.iXowed to be» emitted by a locked 
exposure device. 

C. Requirements ^ y • ,cRing of storage and exposure devices 

D. The >" ,.-•' acquirements for survey meters 

"̂  r.ae need for -"vipe testing 

F. The necessity of logging of source usage 
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G. The procedure for conducting inventor ies 

H. The number and type of personnel monitor ing devices requi red by 
law 

I. The requ i rements for posting of notices 

J . The essent ia l need for conducting radiation intensi ty surveys duri'' 
radiographic operat ions 

IV. TEST (final check on students^ comprehension of mat«=* 
NOTE: Writ ten Test 
A. How often mus t survey m e t e r s be calibra*^' 

.•resented) 

B. How frequently should wipe tes t? ' . j;»^iJ,orrr'cd ? 

C. When m u s t an inventorv .-: x^.^de of exP':>;-'.ii-e d-^v^ices and s o u r c e s ? 

D. What a r e the 
s torage " . •. . 

-.;•.."cnients fc-v t^ggi^-^ of sources and mark ing of 

E . "̂ .r'-.rn iire exp-^sure d<='.iccs allowed to be unlocked? 

::*. What p'urso'r.iel monitoring devices mus t be worn by all r a d i o g r a p h e r s ? 

L. , i l m 

v ^ . i'̂ 'hâ  is the purpose of the operat ing procedure manua l? 

ri. When mus t physical radiat ion surveys be pe r fo rmed? 

I. What is the operati ' ig range of a su rvey m e t e r whic^ conforms 
to governmental regula t ions? 

Check and d i s cus s . 

V. SUMMARY 
A. Cer ta in definitions mus''^ \-.e studied and reme.nbered if regulat ions 

a r e to be understo?^./-

B. Licensin.i^ .equi rements ijicladc formal t raining, wr i t ten procedur . 
for '-• ..npany operat ion, a.;d organizat ional control s t r u c t u r e s . 

C M<d.ny sjjecific ;=aiety regulat ions m u s t be observed. 

D. P r e c ; ucionary p rocedures m u s t be spelled out. 

Tilt, Next Lesson i s : Emergency P r o c e d u r e s for Radiographic Operations 
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T i m e 2 Eiaars 

S U B J E C T : E m e r g e n c y PxDcedxiTes f-sx Safi2i(0>gFapfeic C^Eers^.^-,: ^ 

AIM {or p u r p o s e ) : T o s t r e s s -±e r s e s i i bx =dr'-. „'_§ tr> ^si/s pra.ct±ce.-

R E F E R E N C E S : Copy nf rv -^sZri.^ £!:";€ i-iiisri'JiZSGratfve p r o c s d o x e s 

P R E P . A R A T J ^ : . ,-: -^-^ ieaxTiexii 
A . Intrr^,' .• ,<i t b c Si .bjeci szic d e ; -dlop fznusresir b y pairLtiiig a c t tfc^t a 

;. '^^-.ir.A^jiph-eT znns t :>fi cf_^=3ie ©f ospfms w^tri e m e r g e n c i e s which. 
rz^'-.y a r i s e -ss'LiLi r ^ i - : r= ' r r .g ©r ursnspGirzuig eszior~jre d e v i c e s . K e 
iXiay a l s o :5e r-.-^TiiTed xo h a n d l e oiheir e m e i r g e n c i e s c a u s e d b y 
i!i:res xn ' iie a x e s -wiiexe l i e e:^i>ii)E-:xs d e ^ c e i s stare-d^ a r i s b e i n g 
•ii-fed^ aiid izi -cases ©f s u s p ^ c i e d iihie^r a f r=diaac!if—e r r r a t e r i a l s , 

I>- Tlie l e s s o n ^ i J l coTex a —an^r-ry ^f .s-j;%j;ec'rs ^gid w i l l h e l p t h e 
indiTidiiai t o T?T>dexsxax>d l i e iziEip&inLaEice ®f a i z c e n s e e ' s 
emexgexicy and opexa l i ng 3rv<3)C^:dcres PcEmir ©nfe r̂ '-̂ ar ::<3:ece 
•written p x o c e d n r e s XQ-I^I b e aiisszniDved h^ Ehe A E C . 

n , PRESETwTAT10>: -. oi l i e inTDXXQSli.3»in)S 

Ins t r u e tjpiial Temples 
A, A c c i d e n t s i n v d r i n g r ^ i i D -

a c t i v e esBOsnxe d«rr ices 

B . P x p b i e m s invDlT-ing zna l -
f tmction ox b x e a k a g e of 
exposTixe de-o.ces 

JL:S'T_-̂ s ii© MeEnLemher t o Oo or" S a ^ 
:!- ElsKj^-ain uhiat a c c i d e n t s c a n a c c u r 

x e s a x d l s s s ©£ fee aEnoant; O'l c a r e 
e s r s r c i s e d -

2 C i l s esSESiples ©f a c c i d e n t s : i- e- , 
l i r e m Eke esposonre a r e a , a b f e c t s 
faiObinig ©n t h e e^aajEnent, and 
azma accxden ts ^isrhile t r a n s p o r t i n g 
znniajrenLaEs 

I„ (Qteidljine (ihe pr(ii>ceda;res f a r p o s t i n g 
sis ics- EBarricadinSr and s l e r t i n s 
]p)ir(njiii)er ©^nicials-

2 W a n a a g a i n s t a t t e m p t s t o r e p a i r 
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or recover devices whf̂ ix the 
radiographer is w'lliout experience 
in these functional a reas . 
Inform th^ students of agencies and 
individuals who should be contacted 
ior assistance. 
Caution against lea^^dng the area 
unattended. 

Problems invoh-'ine stolen 
equipnrtent 

Instruct the students in the correct 
procedures for notifying the local 
regulatory officials of the theft. 

Problems involving fire 

E. Problems involving vehicle 
accidents 

1. Explain the importance of returning 
the source to the locked position 
in case of fire or a fire a larm. 

2. Instruct in the removal of equipment 
from the hazard area. 

3. Explain the notification procedures 
necessary if sources are exposed in 
the fire area. 

4. Outline the assistance which must 
be rendered to fire fighters when 
sources are in the fire area, 

1. Instruct the student in the in^j^c^-.ance 
of removing injured personnel as 
a first action. 

2. Explain why the area should be 
immediately surveyed and made 
secure. 

3. Explain the importance of informing 
law enforcement officers of any 
hazards. 

4. Impress on the student the 
necessity of keeping curiousity 
seekers from the area and 
notifying the proper officials of 
the accident. 

! 
»- i 
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III. APPLICATION (drill, illustrationsj analogies, oral questions or 
assignments) 

Ask the students to explain: 
A. The procedures to follow in case of a malfunction or damage to 

an exposure device. 

B. The proper ac ion to take when equipment is stolen^ e:» plaining why. 

C. What to do in case of fire and the reasons ir. Ine action. 

D. Hov; to handle a vehicle accident î ^ -vhich radioactive mater ia ls 
are involved. 

IV. TEST (final check on Ftadents' comprehension of material presented) 
NOTE: Written Tept 
A. What person?-- and officials are to be notified if equipment is 

stolen ? 

B Ii a fire breaks out in the area in which a radiographer is working, 
what is the first action to be taken? 

C. What is the first concern of a radiographer involved in a vehicle 
accident where people are injured and equipment is damaged? 

D. Who can a radiographer always turn to for assistance if he cannot 
contact his designated safety officer? 

E. Under the circumstances should a radiographer leave a source 
which has been damaged? 
Check and discuss. 

_ _ _ _ _ _ _ 

A. Accidents involving radioactive mater ia ls continue to happen despite 
the strict exacting regulations that cover it uses and handling. 

B. Many accidents occur because of negligence, apathy and contempt 
on the part of the user of radioactive mater ia ls , 

C. Stolen equipment miust be reported to the AEC or the State immediately 
so that the danger created by the incident can be minimized by 
warning the public of the potential hazard that exists. 

D. Emergency operating procedures must cover the measures to be 
taken in case of fire involving radioactive mater ia ls . 

i 

^ 

.1 
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^ Emergencies mvolving transportatioii of radioactive material : 
must also be covered iia Lbie Elmerseiicv Ooeratin^ Procedure: 

The Next JLessom i s : Record Keepisg for Radiographic Operatioiis 
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Uni t 14 
L.e£=aiL_ 1 
T i m e Z h o u r s 

n~E.j±^C-L: 3:=-CD]r€ i^eegrsrg Bsr Rscri£3)g;rsp£iic C ^ e r a t i o n s 

ATM <oT purpo-se'')" ii© GEciinizEe tEiie t^rpre recQ)rG£s s m i r e p o r t s r e a u i r e d 
f2)ir rsiSiosTrapEdic o p e r a t i a n s 

S S J - E H E K C I S : I r d D i ^ ^ ^ n S i e e t s ? S . =^35. ^3&. ^ 3 7 , ^ 3 8 , a n d T 3 9 

A- C s z s s x a =333211 <£iisc:xssiiC3>ni a racmd recc r rd keeping: t i ia t s t n d e n t s know, 
±. e , ^ '.iDcsisn^e uss.. Sgarrk fecDsk,. ennpiaYxnentr e t c . ) s t r e s s i n g 
i35S :rissd ±33- zre<DiDrTE keeping. . 

3 , RzEzsi sen ir-^K fafijiTTe fe© k e e p aciecmate r e c o r d s i s a l e g a l violat ion, 
of l i e jfcer-^e ES) puDSsess rcKSioactrve m a t e r i a l s a n d t h a t f a i l n r e 
xo 3Ti=±2iazzn re€]2)znfi Si les c a n r e s u l t i n a c i t a t i o n f o r n o n - c o m p l i a n c e 
-»nTh izie !nĝ :T:5?Hrr"@rL5 aTTxf r e s u l t i n p o s s i b l e r e v o c a t i o n of a l i c e n s e . 

<C- S s p l a i s i i ie zmniwSGBirGance a£ ^ T ^ l e s s o m ;=TT<t s t r e s s ĥ;>f- i t w i l l 
^sslp l i ie ±iirgi^<fi]n2ll tBE- Set 'zp a n d k e e p c u r r e n t t h e r e c o r d s t h a t 
a s e T-e!gifire<d -iitf tfee i h c e n s e e a n d t h a t t h e A E C r e q u i r e s t h a t c e r t a i n 
z«caD2Tfe pszmadisHiDg tssD r a t £ a t i o n s a f e t y h e k e p t 

11. 'T^S^EI^ JA"!II©3K ({©f t n e iir±Q>rrEiation)i 

''^frrri;?gr::5gr-ai iifSJCiEics IThmgis fes ReanQziher t o Do o r Say 
A , -ftrnj Tecaszrns a r e 1- K-sgpŷ r-TTr. fee l e g a l r e < m i r e m e n t s 

f o r r e c o r d k e e p i n g TJL l i t a t a 
f e d e r a l t s s r r e q u i r e s i t and t h a t 
A E C i n s p e c t o r s c h e c k t h e s e 
r e c o r d s f b r d i s c r e p e n c i e s . 

2„ Espalain t h e a d v a n t a g e s of 
a d e q u a t e r e c o r d s to c o o n t e r a c t 
a n d d i s c o u r a g e e m p l a y e e s c l a i m s 
of n r a l p r a c t i c e . 

3 . fTTTpress o n t i te s t u d e n t t h a t t h e 
priEEDe o h j e c t i v e of r e c o r d k e e p i n g 
i s tsD i n s u r e h i s own safetv--

Ji±~u-l 
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Daily record requirements 
1. Daily dosimeter records 
2. Ijitilization logs 
3. Job survey records 
4. Set-up sketches 

C. Periodic records 
1. Film badge summary and 

records 
2. Dosimeter summary 
3. Quarterly inventory 
4. Wipe/leak tests 
5. Survey meter calibration 
6. Unscheduled surveys 
7. Container and exposure 

device surveys 

1. Distribute sample report forms. 
2. Explain the proper methods for 

completing each form. 
3. Explain why each is required and 

the extent of detail required. 
4. Fill out each sample form while 

discussing procedures. 
5. Invite questions. 

1. Distribute sample report forms. 
2. Explain the source of information 

and the proper methods of 
completing the forms. 

3. Illustrate techniques for summation 
of exposure records . 

4. Explain the nature and purpose of 
an unscheduled survey. 

D. Historical records 
1. Ai :c -4 
2. AEC-5 
3. Transfer and disposal 

records 

L Distribute sample forms. 
2. Show chalkboard calculations 

to determine allowable dosage. 
3, Explain the need for maintaining 

transfer and disposal records; 
AEC keeps a careful awareness of 
each and every source of nuclear 
radiation under their control. 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have individual students explain: 
1. The daily records required. 
Z, The records required on a periodic basis and the time interval 

of each, 
3, The historical records of employees and equipment. 

B. Invite students to fill in practice forms supplying all necessary 
information. 

C. Create a variety of pseudo situations to fully cover the lesson 
in all its aspects, giving each student the opportunity for practice 
and questions. 

14-1-2 
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IV. TEST (final check on s tudents ' comprehension of ma t e r i a l presented) 
NOTE: Written Tes t 
A. What r eco rds r equ i r e p repara t ion on a daily b a s i s ? 

B. What is the t ime in terva l for survey m e t e r ca l ibra t ion? Wipe 
Test? Source inventory? 

C. What r ecord is n e c e s s a r y before a prospect ive rad iographer may 
work for a new employe r? 

D. How often a re dos ime te r readings en tered in the r e c o r d s ? 

E . What is the value of the sketch p repa red of the exposure a r e a ? 

Check and d i s cus s . 

VT~~SUMMARY 
A. A w^U kept, c u r r e n t set of r e co rds i s n e c e s s a r y if you a r e to 

keep your AEC radiography l i cense . 

B. Sorae r eco rds r equ i r e daily en t rys . 

C. P r o p e r en t ry on each form i s e ssen t i a l . 

D. Records a r e inspected per iodical ly by AEC rep re sen ta t i ves . 

E . Legi t imate r e c o r d s a r e m o s t helpful in planning sstfety 
improvemen t s . 

The Next Lesson i s : P e r m a n e n t Exposure Fac i l i t i e s 
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INSTRUCTOR'S LES60N PLAN 
Related Technical Information 

Unit 15 

Lesson 
Time 3 hours 

SUBJECT: Permanent Exposure Facilities 

AIM (or purpose): To cover in detail the features and construction 
character is t ics of radiation exposure facilities 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
C o , Rochester, N Y . 
Radiation Safety in Industrial Radiography with 
Radioisotopes, AECU 2967, 1954. U. S 
Commission 
Information Sheet #40 

Atomic Energy 

PREPARATION (of the learner) 
Explain that the construction of exposure rooms is a very expensive 
endeavor and that many rooms have been constructed which later proved 
inadequate or inconvenient because of poor planning- A familiarization 
with desirable features is mandatory if mistakes are to be avoided-
Emphasize that every radiographer should be able to make some con­
structive contribution to the design of a facility for exposure-

n , PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Construction materials 1 Outline the use of 3ead and concrete 

for x=-ray and gamma ray radiation 
shielding. Wide lead sheet for 
floor cover and wall cover is desirable 
but quite fragile and expensive. 
State the maximum energy levels for 
practical use of each type shielding. 
Compare construction costs for 
the various types of construction. 
Draw chalkboard sketches of 
methods of lead construction 

15-1-1 
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such as lapping and na i l head 
c o v e r i n g . R e f e r to page 114 of 
the E a s t m a n textbook. 

C o n s t r u c t i o n f e a t u r e s 1. 

5, 

D r a w a c h a l k b o a r d s k e t c h of a 
t yp ica l e x p o s u r e r o o m layout o r 
r e f e r to In fo rma t ion Shee t ^4u . 
E x p l a i n the d e s i r a b i l i t y of 
k e e p i n g m e t a l l i c ^-iemberf: of 
c o n s t r u c t i o n *o ^ ixiJnimum 
t h e r e b y '.r»i;>riii3iiing s c a t t e r . 
D c j - r i b j how v a c a n t a r e a s o r 
id'C t'-'ork s p a c e can be u s e d for 
•shielding; E m p l o y i n g the d i s t a n c e 
f a c t o r . 
Define the l i m i t s of a l lowable 
i n t e n s i t y ot the o u t i i d e b o u n d a r y 
of the e x p o s u r e r o o m 2 m r / h r . 
D e s c r i b e the c o n s t r u c t i o n of 
p i t s and vau l t s for the s t o r a g e 
of i s o t o p e s . 
D e s c r i b e the u s e of c i r c u i t 
b r e a k e r s and e n t r y way i n t e r l o c k s ; 
L i n e vo l t age to X - r a y tube should 
be i n t e r r u p t e d when the d o o r i s 
opened whi le the uni t i s in 
o p e r a t i o n . 

\ J 

r 

D 

11 

C. Openings 

D. Moni to r ing d e v i c e s 

1. L i s t the r equ i r e r r . en t s for open ings 
in the expodi^^e r o o m w a l l s o r 
f l o o r s : i e . , c o n t r o l c a b l e s , 
pip.^ig, ven t i l a t ion , a c c e s s d o o r s , 
e tc) Should be angled . R e f e r to 
page 114, of the E a s t m a n tex tbook . 

2. D e j c r i b e the c o n s t r u c t i o n m e t h o d s 
of sh ie ld ing a round o p e n i n g s . See 
I n f o r m a t i o n Sheet #40 . 

3 . D r a w a c h a l k b o a r d s k e t c h of a 
sh i e ld ing m a z e at a m a j o r e n t r y 
way . (Labyr in th ) 

1, D e s c r i b e the c o n s o l e type i n s t r u ­
m e n t s for con t inuous r a d i a t i o n 
m o n i t o r i n g . A u t o m a t i c m o n i t o r 
a l a r m s a r e ac t i va t ed when 2 m r / h r 

J J V 

IJ 
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is exceeded. 
Explain why the survey meter must 
be used in addition to the automatic 
devices. Survey meters are port-
able and do not rely on line voltaF-
for power. A survey meter i^ 
carried into the exposur«^' room. 
Describe warning l̂ - l̂it systerr.a. 
Red light when lu-diation f̂ .z.xd 
exists. Gr.ien light Viien radiation 
field does not p^/rist. 

E. * axillary equipment 

f. -m 

Expl.^i^i the need for utilities, water 
1 .^hts, power, and air conditioning. 
Explain the need for hoists, 
cranes, and exposure tables. To 
speed up production less lifting 
and positioning of specimen and 
equipment. 
Explain the desirability of keeping 
metallic materials out of the 
exposure room to eliminate scatter . 
Elaborate on the use of collimators 
for gamma radiography to reduce 
scatter . 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have several students draw a sketch of an exposure room for 
use with 20 curies of Cobalt 60 and 50 curies of Iridium 192. 
Show calculations for determining the thickness of the walls. 
Justify the use of construction mater ia ls . 

B. Have other students; 
1. ^dd safety devices to the design. 
2. Describe auxiliary equipment n<=>c;ded, 
3. Indicate control devices needed for the design 

C. Invite questions and promote discussion. 

IV. TEST (final check on students' comprahension of material presented) 
NOTE: "Written Test 
A, V/hat type of mater ial would be most economical for exposure room 

construction if a 300 KV X-ray generator were the only source of 
radiation? If Cobalt 60 is to be em^ployed? 

13-1-3 
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B. What techniques are used to shield openings in exposure room 
walls ? 

C. What type of safety devices are employed in construction of 
exposure facilities to insure against accidental entry? 

D. Why is metal construction miate rial (other than lead) undesirable 
in the exposure room? 
Check and discuss. 

V. SUMMARY 
A. Permanent exposure facilities are very desirable in radiographic 

operations. 
' i 

B. Selection of proper materials for exposure room will improve the 
quality of radiographs by minimizing the effects of sc?.tter 
radiation. 

C. Automatic interlock systemson all entrances to exposure room 
are very desirable. 

li 

D. Radiation monitoring devices are necessary for this type of 
installation. 

The Next Lesson is : X-ray Tubes 

U 

D 

u 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 16 

Lesson_ 
Time 

1 
2 hours 

SUBJECT: X-ray Tubes 

AIM (or purpose): To i l lustrate and describe the characterist ics of 
commercial x- ray tubes 

TEACHING AIDS: Defective x-ray tube to be used for demonstration 

REFERENCES: Nondestructive Testing Handbook, Volume I, Section 
14, 1963, Society for Nondestructive Testing, Evanston, 
Illinois 

L PREPARATION (of the learner) 
A. Write aim of lesson on the chalkboard and point out that this 

lesson explains the characterist ics of various types of x- ray 
tubes and the uses of each type. Although some radiographers 
may not have an opportunity to advise on new equipment 
purchases, they will find this information useful for a variety 
of other purposes. 

B. Identify the many different types of commercial x- ray generations 
and describe their individual identifying features. Use this 
opportunity to develop interest by relating some of the 
advantages and disadvantages of each type. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Tube components 

1. The anode 
2. The cathode 
3. The target 
4. The envelope 
5. The filament 
6. The window 

Draw a chalkboard sketch of a 
typical hot cathode vacuum x-ray 
tube. 
Explain the function and construction 
of each component, describing the 
mater ia ls used. 
Label the parts of the tube as 
previously listed in tube component. 
Display sample tube. 

16-1-.1 
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B - X - r a y t u b e t a r g e t s 
1. T a r g e t m a t e r i a l s 
2 . I n c H n e d t a r g e t s 
3 . 360 d e g r e e e i c i s s i o i i 
4- R o t a t i r i g a n o d e s 
5 . S e d u c e d f o c a l 

s p o t t u b e s 

1. IMfT.ire sfee ggg^TTrrnzini c h a r a i c t e r i s t i c s 
®f sar-gett nzn^iEeirzais: 
a i £ g p znaeiiliiiEg pGUinE 
b,. H i g h sDiDiTrzic ECEEnLbeE" 
c Hig i i ^rernmaL cjaii2itxct±vit5r 
<£ • JLiS'̂ r -̂ ragcDir p F e s s c t r e 

2 , Ii3s-a'35- c i s lka iz ja in i s k e ^ i f e s s o f t i i e 
Tanc-z i s genDsneinric s b a p e s o f t a r g e t s . 

3 £'srpi)j^-Tn ?^e aiiva.EEages o f e a c h t j p e 
o f iiaTgeS dessgET 
a , 3(E®® e!!n±s£sciJi!ii t a r g e t f o r 

cijrciinnmfereiiniai sfeots-
b - Mo îaiT-T^g t a r g e t f a r i o n g e r t a r g e t 

4 ±-sg ia±2 sfeie ats^rasi tsges of t h e s m a l i e r 
fDea l =3(11)11 fzni m a E i t re<itxces g e a m e t r i c 

5 PeJiiFie a ^ d ex^lsizL " ' h e e l e S e c t r ' ^ 

C . E i f i n i e u t y a n d b e a t 
d i s s i p a t i D i i 

a I&e _t=; ihicieE£r>r ©f t h e s - r a N 

D . S p e c i a l c o n s t x u c t i D i i 
f e a t u r e s 
1. P o c u s i n g c u t s 
2 . H o o d e d a n o d e s 

iniae z o r !l(ii~^ azacn meci inzi i i r a i t a g e s 
g'̂ rpî --'TT;-nr,g thaE ^ t h e v>3ltage -̂ JS l a w e r e d 
inie ]iz)e!ne"nrasziss ahcl inT of t h e s : - r a T is a l s o 
l®y»ere<d-

2 - EIssiaiE: Kze reas®ni f a r HVf=- l a c ^ o f 
e i n c n e n c y t ^ s - r a ^ ^ r e s o i t i n l e s s t h a n i*^ 
•32 ezEergu" c r e a t e d tjs tnhe)-

3 - ±Is3iIa3Zi EechsdK^es f o r d L s s i p a t i a i i o f 
b e a n ziTTuinni nhe anEi<$ei 
a "F-r7n<ggn'g=Tm E a r s e E s u r r a c m ^ e c i h^r 

(TiiBiiKiDer heaE e s i s s i p a t o r 
b - d S i aisd ^jaaEer cir<nxLate<± a r o u n d t h e 

amsKEe 
c M e i a i h&sjr. <ins£ipat i i ig S n s 

4 - I3te:^z2e t&e (^isE^ o r d e cmtEiniiLS fe.e 
ge rce iTuage ©f tfee Eoiral. w o r s z n g d a y 
T â-T. a n s - ra^- g e n L e r a t e r carr h e 
®3eraEed wT.Err<5)CiE OTu-erheatiiig-

1, i i ^ r a ^ crbal^uHi&ani s k e t c h e s o f e a c h 
©f Ebe STsecial. f e a t m r e s ^ 

2 - EszHlana s h e ad^raxEEases o f e a c h 
zeaEnsre:: 
a F<D>C3sinng c n p s c a ; I I i m a t e t h e h i g h 

s s e e d elecErtiriss fe(ii:^«rard Eunss t en . 
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target 
b. Hooded anode improves geometry of 

the electrodes 

E, Beryllium windows Discuss the advantage of a beryllium 
window in an x-ray tube, explaining that 
it provides maximum radiographic 
contrast for thin or low density 
mater ia l s . 

m . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have each student sketch on paper a typical inclined target hot 
cathode vacuum x-ray tube. 

B. Ask individual students to: 
1- Sketch the x-ray tube on the chalkboard 
2. Explain the function of each part 
3. Discuss the target in detail and sketch other target designs 
4. Sketch and explain the purpose of special features which are used 

to increase the performance of the tube 
5. Approximate the efficiency of x - ray tubes and tell how heat 

is dissipated from the anode. 

rV. TEST (final check on students' comprehension of mater ial presented) 
NOTE: Written Test 
A. Draw a sketch of a hot filament, inclined target, high vacuum x-ray 

tube. 

B. Label all of the par ts of the tube. 

C. Define the function of the filament, the anode, the target, and the 
envelope. 

D. Why is the efficiency of x - ray tubes very low? 

E. Outline the advantage of a small focal spot size. 

F . What is the purpose of an anode hood and the beryllium window? 

Check and discuss. 

16-1-3 



V. SUMMARY 
A. X-ray generators consist of two main components, the control 

console and the tube head. 

B. The tube head contains the x-ray generating tube. 

C. X-ray tube focal spot size is important. It should be as small as 
possible. 

D. The duty cycle of the tube is very important and depends upon the 
tube's ability to dissipate excessive heat generated while in use. 

i : 

The Next Lesson is: X-ray Generator 

16-1-4 
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INSTRUCTOR'S I^SSON PLAN 
Related Tecfiisical Inforsnatioii 

TTTi i t Ik 

iLesson 2 
l i m e 2 iHsiirs 

SUBJECT: X-ray Gemerator 

AIM Cor pijir|K?se): To develop am. asnderstaiHiiiig of tiie basic d r c m t r y of 
isadsistrial x - ray generators 

TEACHUNG AIDS: AH x- ray generator witii top of control pa i^ l reicoved to 
e^joss tlie izaSersral "wiriss 

MATERIALS: Colored pencils 

REFERENCES: MoMdesfcmctive TestiT»g- "^^a-n^bopk. Volume i, SecHon 14, 
1963, Society for Nomdestnictive Testing, EvanstoiL, lUiisois 

PREPARATION fof the learner) 
introduce the subject and teU tfee groiip tliat liie basic d r c m t r y of x - r ay 
generators will 1^ discsassed in detail. Aitiiongli generators -vary 
siigbtiy in design and placement of me te r s , fuses, and circiiit breakers , 
aH generators a re basically tlie sazne. As slio-wn in sdienoatic dra^wings. 
all circuitry also seeiEis to be of the same general na ta re . I t slH>i2ld 
be pointed out that knowledge of she l^s ic circoitry is most usefiai w h ^ 
the radiographer by necessity must repai r his own equipDoent, 

XL PRESINTATION (of the information) 

Instructional Topics 
The basic circuit 

1. 
2 . 
3 . 

4 . 
5 . 
6. 

Fases 
Switch 
Line voltage 
compensator 
Voltmeter 
Timer 
Milliamme te r 

Things to Regnember to IX> or SS,Y 
Pass out Information Sieet #14. Sketch 
a typicial self-rectified x - ray generator 
circuit on the chalklx>ard. 

16-2-1 
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3 . OsTjrs^ra: ar^HsT^ricr^isincs 

2 . T a l r e x i ^ e 5 s M x̂s«.-\re 

3 - P s H -sfSM^ ^Aalb*^ 

2„ E s p l a i n t h e fenctian. of e acE of t h e 
cximparLertts a s p r e v x o a s l y l i s t e d 
azLcSer A, t h e b a s i c c i r c u i t . 

5, T r a c e t h e c u r r e n t fLo'w a s i t p a s s e s 
t h r a a g h the cxrcui t -

L. Q)raw ihaTkhoard s k e t c h e s of t h e 
•^jnQltage w a v e farETL app l i ed to t he 
robe ax a s e l f - r ec t i fy t i i g tafae. 

2» SrrvK t h e e f fec t of se l f - r e c t i f i ca t io i i . 
3.. EDrsjK a s i m p l e b r i d g e c i r c o i t and 

e x p l a i n how v a l v e r e c t i f i c a t i o n i s 
a c h i e v e d -

-̂ _ Wi th chalfebaard i l l u s t r a t i o n e x p l a i n 
!jhe at&rantages of t h e f a l l w a v e 
v a t v e r e c t i f i c a t i o n -

C - J.5Z& ii fes: 
1- GroiiSifed ^^n&iJxSss 

3- C s m s T jj-rm-r'--r(f{ s^rst^ssis 

I~ Def ine a tan?c u n i t a n d e x p l a i n how 
t t fhffers froTTT e x t e r n a l l y fed faigh-
VQ-ltage u n i t s > 

2 - D r a w s k e t c h e s of e a c h of t h e v a r i o u s 
t a n k - t y p e c i r c u i t s -

3 - fcl'spia'nT t h e ad \ i an t age of e a c h o n 
t±Le 

B- UAJU^i I- ^ e t c h t h e l a y o u t of t h i s t ype m a c h i n e 
b y b l o c k d i a s r a m s -

2 . E s g i a i n t h e u s e o£ r o d a n o d e s b y 
rEIustrat ins: t h e i r a M I i t v to m a k e 
e x p o s u r e s i n a r e a s too s m a l l f o r 
Ga!rve33i±anal e<5CEiprn.ent-

3 - E s g i a i n w h y t h e s e u n i t s a r e 
genera l ly- l i m i t e d to SK'S^ 
instalEat iQns (36Q'° r a d i a t i o n p a t t e r n 
c r e a t e s a ELazardous cond i t i on o u t ­
s i d e Q£ t h e e s p o s u r e roomy-

^^ E s ^ a i n ihie u n l i m i t e d du ty c y c l e 
a n d t h e a b i l i t y to u s e t h e s - r a y 
g e n e r a t o r c o n t i n u a u s l y wi thou t the 
d a n g e r of o v e r h e a t i n g t h e t u b e . 
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HE. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have several students make a chalkboard sketch of a self-rectified 
x- ray generator. 

B. Suggest that others: 
1. Label all components 
2. Explain the function of each component 
3. Draw a sketch of the applied and the rectified wave form of 

this generator 
4. Explain the advantage of full wave rectification 

C. Ask other students to describe the various tank unit circuitry 
designs and explain their advantages to the group. 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. Draw a sketch of a self-rectifying x-ray generator circuit. 

B. Label all essential par t s . 

C. Draw arrows to indicate current flow in the circuit. 

D. Explain the advantages of t\ a grounded anode and the grounded 
cathode tank units. 

E. What a re the advantages of separated unit construction? What 
a re the disadvantages ? 

Y. SUMMARY 
A. Self-rectified x-ray circuit is usually employed in a tank-type, 

or relf-contained, portable x- ray unit. 

B. Self"rectified x-ray circuits have a relatively low milliamperage 
output. 

C. Rod-anode type units a re used where access to exposure a rea must 
be made through a relatively small opening. 

D. Rod-anode units are capable of making a circumferential exposure. 

E. Constant potential circuits are used to increase penetration, 
reduce exposure time, and produce longer tube life. These units 
are almost always stationary or fixed. 

16-2-3 
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F . Rectified high-voltage circuits allow a more compact design plus higher* 
tube output. __ 

I I 

The Next Lesson i s : Set-up, Connecting, Preheating of X-ray Generator 
and Tube 

n 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 
Lesson 
Time 

16 
3 
1 hour 

JOB (or operation): Set-up, Connecting, and Preheating of X-ray 
Generator and Tube 

AIM (or purpose): To develop skill in conditioning x- ray tubes before 
applying high voltages 

TOOLS AND EQUIPMENT: X-ray exposure facilities 
X-ray^ generator 
X-ray tubes - (new and used) 

REFERENCES: Equipment matnufacturers instruction manual 
Nondestructive Testing Handbook, Volume I, 1963, Society 
for Nondestructive Testing, Evanston, Illinois 

I . PREPARATION (of the learner) 
Point out that this lesson will provide instruction in the correct 
procedure for operating the x-ray generator, s tressing thnt 
improper procedures could result in damage to the x- ray tube, 
which is relatively expensive and not an easy i tem to install . 

Explain that the tube must be warmed up slowly at the "oeginning 
of the working day otherwise the radiation output will fluctuate and 
life of the tube may be material ly shortened. 

n . PRESENTATION (of the skills) 

Operations or Steps Key Points (things to remember to do 
or say) 

A. Setup x- ray generator Place generator as if to make 
exposure. 

1- Rotate kv and ma controls to the 
TYiinimum settings (Manufacturers 
recommendations). 
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B, Preset controls 

C. Connect cables 

2. Set line voltage control to the 
proper value 220v or 110 v. 

1. Connect tube head to control panel. 
2. Connect to power line. 
3. Caution: Always connect ground 

lead to proper ground. 

11 
n 

D. Turn on p-^'^er switch 

E. Set t imer 

F . Turn on high voltage 

1. Check indicator lights to insure 
that generator is energized (Lights 
should be on). 

2. Check kv and ma readings for 
minimum values (Check manu­
facturers machine rating) Place 
timier on maximum value (Check 
range of generator) 

1. P res s the kv button to energize the 
high voltage. 

2. Caution: Generator is now pro­
ducing dangerous radiation. Do 
not stand or walk in front of tube 
head. Increase kv slowly to one-
half of the maxiTnom rated value. 
Increase ma to one-half the rated 
maximum val-.e. 

n 

G. Increase kilovoltage 

H. Increase milliamperage 

I. Increase kv by steps 

1. To warmup generator wait one 
minute after miaking initial adjust­
ment. 

2. Increase voltage 10 kv every 
minute until maiximum value is 
obtained. 

3. Caution: X-ray generators which 
have been stored for long periods 
of time should be "seasoned" 
according to manufacturers 
recommendations. To season, 
warm up slower and longer. 

4. The warmup is performed slowly 
to prevent tube damage and to give 
constant radiation output -rather than 
a fluctuating output. 

5. Examine samiple tubes and explain 
and discuss parts that are easily 
damaged. 

D 

D 
D 
y 
ri 
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III. APPLICATION (practice by learner under close supervision) 
A. Supervise the students in performing the demonstrated x-ray 

tube set up and preheat procedure. 

B. Have all students discuss and explain why the warmup procedure is 
essential. 

C. Suggest that points of caution be repeated by all to impress the 
seriousness of the subject. 

IV. TEST (performance of skill to acceptable standards) 
NOTE: Demonstration 
A. Have each student set up the x-ray generator from the beginning. 

Test for use of proper safety precautions and proper sequence of 
operations. 

B. Rotate the assignraent of warming up the x-ray generator each day. 

C. Post the warmup sequence on the lid of the x-ray control console. 

V SUMMARY 
A. The x-ray tube is the most expensive and one of the most fragile 

parts of an x-ray generator. 

B. Tubes cannot be replaced quickly and efficiently in the field. 

C. An x-ray generator 's behavior can vary between individual tubes. 

D. A properly timed warmup period is essential. 

E. Heat dissipation from x-ray tubes is a major problem on field units 

The Next Lesson is: Auxiliary Equipment for Handling X-ray Generators 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 16 
Lesson 4 
Time 1 hour 

SUBJECT: Auxiliary Equipment for Handling X-ray Generators 

AIM (or purpose): To acquaint students with the various devices employed 
to position and transport x- ray equipment 

TEACHING AIDS: Photos of x-ray equipment and auxiliary handling 
equipment 

REFERENCES: Manufacturers l i terature 
Industrial X-ray Handbook, Allan Lytel, 1962, Howard W. 
Sams Co. Inc.,Indianapolis, Indiana 

1. PREPARATION (of the learner) 
Develop student interest by relating the fact that when a commercial 
photographer shoots certain pictures he is required to use necessary 
or auxiliar-"- equipment to make an effective shot. 

The job of a radiographer would be most difficult, in fact, almost 
impossible, if he were required to use an x- ray generator without the 
benefit of supporting equipment. Various types of handling devices 
have been devised to lighten the physical labor of radiography and to 
increase the production rate of routine jobs. Several of the more common 
devices will be discussed in this Lssson. For example, the mat ter of 
moving an x- ray generator through a long section of welded pipe or 
the positioning of an X'-ray tube for overhead exposures. 

II. PRESENTATION (of the information) 

Instructional Tomes Things to Remember to Do or Say 
A. Tube stands for portable 

tank units 
L Display photographs of the several 

types of tube stands or display 
the actual equipment. 

2. Explain and discuss the l imits 
and uses of tube standi . 
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Display photos of portable cranes 
and mechanical positioners used 
with lube-tank units. Discuss 
importance of these aids and give 
examples. 

-li 

B. Positioners for fixed 
installations 

Display photos of overhead rai ls 
and boom cranes used to position 
x- ray equipment. Explain their 
use, giving examples. 
Show a photo of a production 
exposure box explaining its 
importance and purpose. 
Discuss photos of precision 
positioning devices used to con­
trol beam orientation outlining 
their use and the assistance they 
render. 
Show photos of serrii-fixed fork 
lift and motorized equipment, 
explaining their advantages. 

C. Special purpose devices 
1. Pipe line crawlers 
2. Vertical tank wall crawlers 
3. Pipe girth weld positioners 

Display photos of these special 
devices. 
Explain the operation of these 
devices. 
Discuss how the devices are used 
to speed production or to accomplish 
difficult jobs. 

i n . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Have all students outline the procedures for: 
A. Positioning a portable x- ray machine to make a radiograph of 

a 6" pipe 10 feet from the ground in a refinery. 

B. Setting up the equipment to make a radiograph of a 36" pipe line 
girth seam using both internal and externaJ. techniques. 

C. Making an exposure of a section of a large oil storage taoik if 
the weld is vertical and 15 feet from the ground. 

D. Radiographing a. rudder tab in place on the airplane. 

_ I 

I 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 16 

Lesson 
Time 2 hours 

SUBJECT: The X-ray Generator 

AIM (or purpose): To emphasize the need for exercising the proper 
care in the use and handling of x - ray generators 

TEACHING AIDS: A defective or damaged x-ray tube 

REFERENCES: Nondestructive Testing Handbook, Volume I, Section 14, 
1963, Society for Nondestructive Testing, Evanston, 
Illinois 

I. PREPARATION (of the learner) 
A. Mtroduce the subject and invite consideration of the mat ters to 

be discussed on the basis that the information is both essential 
and quite interesting. 

B. To insure satisfactory performance of x-ray generators, it is 
necessary to have knowledge of the many factors which can cause 
a malfunction. Following certain basic and accepted procedures 
in the care and maintenance of the equipment will insure the 
radiographer that the x- ray will perform satisfactorily. X-ray 
generators that remain in a fixed position or location usually 
require less care and maintenance than the portable field units 
and frequently have a longer duty cycle in warmer climates 
because the units can be kept cool by controlling tube head 
temperature with circulating air , oil or water and by controlling 
exposure room temperature. 

n . PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. X-ray tube ratings Explain the meaning of kvp, ma, 

kvp-ma product, and duty cycle 
ratings. 
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B. Expected tube life 
1. Design life 
2. Guaranteed life 

C. Causes of failure 

a. Kvp refers to kilovolt potential 
of an x-ray generator 

b. Ma refers to its milliamperage 
range 

c. X-rs • exposure time is the 
product of kvp and ma 

d. Duty cycle ratings refer to 
length of time an x- ray generator 
can be used without overheating 
and the length of time it must 
remain off before being used 
again. This, of course, varies 
with the heat-dissipating features 
of the generator. 

2. Explain the function of the thermal 
cut-off switch and how the 
thermal cut-off teniperature effects 
the duty cycle. 
a. The thermal cut-off switch 

shuts off power to the tube head 
when the temperature in the 
head reaches a predetermined 
limit. 

b. Power remains off until tube 
head temperature returns to 
normal, but will not automatically 
turn itself on as this could 
create a safety hazard. 

3. Explain the relation of the themicLl 
control parameters to tube life and 
how overheating the tube head can 
shorten tube life. 

1. Informi the students that x - ray 
tubes a r e expected to produce several 
thousand hours of satisfactory 
service if properly handled. 

2. Explain the inability of the suppliers 
tc determine abuse and how this 
determines the guaranteed life. 

Explain, discuss and i l lustrate as 
necessary. 

1. Mechanical failures caused by 
mechanical shock. 

2. Ring fracture of glass caused by 

: I 
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intemai s t ress due to poor 
aHneaiing of g lass . 

3. Ponctiiriiig of glass caused by-
faulty mouiitiiig aiHi/or bubMes 
in g lass . 

4- Fi lamem bum-oiit du^ to escessiire 
keatiiig i s "iffliicli case fHament 
evaporates and burzis out. E^iess ive 
l a m e n t voltage can be caused by 
defective coisnectioiis. 

5. Inverse Slazneist b u m out caused 
by badcSring in tubes fed wife 
altematlBg current because of 
over-loaded focal spot. 

6- Melted focal spot caused by load, 
esceediiig instantaneous rat ings, 
tlie effect of poor control being 
eserc ised by tne use r , i t can 
aiso be caused by t iraer failure 
in tlie m a circuit . 

7- Melted anode caused by exceeding 
lieat-storage cap=iCTty. 

8. Gassy tube, tiie resul t of tsobe over ­
load o r a poorlv sassed tube. 

D. Aids to longer tsabe life 
i . Preheating 
2. Carefol IhaTUfPiBg 

1. E s ^ a i n ^diy s - r a y tubes slnsuid be 
p r ^ e a t e d before applying nigii 
voltage. 

2. Oitline tne procedure for storage, 
transportation, and baTtdling of 
s - r ay tubes to minimize sisock. 

nL APPilCAHOiNf fdrili, iHiastrations. analogies, ora l questions o r 
ass ignments ) 

A. Have individiial strndents deSne: 
1. KWI* 
2. KVP - MA product 
3 . Duty cycle 
4- TlienTQal cut-off tesuperatiire 

B- Suggest tbat students ositline tise various reasons for s;-ray failures. 

C- Have otber students explain to tiie class the mettiods norznaiiy 
used to avoid o r delay tssbe failure. 
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C- «^liy 'ĝ T̂TssM am ^-irs^ tisiEDe 6 e garepreate<i fee&re applYing M g h k v ? 

I>- Whsz i s t^se pirsi^jeir iss^SfiinxS <s£ gar^isaEing an. s : - r^y toEie ? 

S - "Wlsir i s '̂'̂ •̂ ?:='"̂  a ^ a, tinsnnss]! (Di.tn-3>ff ta=rrrgera,t-rTre ? 

P , 'R^s.T s r e t^ss <D2S2^£®2JSiii:̂ s C2)f SiinxsTnng tfee eiittrff t ^ m p e r s t a r e to 

G . Az^Enasizr^SiSlhr BSS'JK' Iksig s532i!edI(S a. TsreElI-€:areii-&£r s : - r s y t u b e p e r f o n n 

T , SUMMARY 
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EXPERIMENT SHEET 
Measuring X-ray Tube Heel Effect 

Unit 16 
Lesson 6 
Time 3 hours 

SUBJECT: 
Measuring the variation in x-ray tube intensity due to the Heel Effect 

NOTE: 
Instructor performs all operations 

INTRODUCTORY INFORMATION: 
The beam characteris t ics of x - ray tubes depend partially upon the 
angle of inclination of the target with respect to the axis of the 
cathode. The beam intensity diminishes toward the anode side of the 
tube and increases toward the cathode side. Knowledge of the 
characterist ics of the machine can be used to advantage as well as 
prevent the production of inadequate film information. 

MATERIALS AND EQUIPMENT: 
X-ray generator and exposure facilities 
Fi lm cassettes and film 
Densitomete r 
Characterist ic curves of the film 
Dark room facilities including all mater ia ls , lead numbers, etc. 

PROCEDURE: 
A. Single load two 14" x 17" film cassettes with film which displays 

a near linear response to exposure from a density of 1. 0 to 3. 5. 
(Kodak M or Ansco B) 

B. Setup x-ray machine for an exposure. 

C. Place the two film cassettes tightly end to end to formi a plane 
14" x 34". 

D. Pasition the tube head over the film with the focal point exactly 
26 3/4" from the film. 
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E. Using a tube port pointer, align the focal spot directly over the 
abutting edges of the two film at the center of their 14" edges. 

F . Mark the film ^with suitable identification in order to be able to 
identify film position with the respective ends of the tube head. 

G. Using approximately 150 kv, expose the film for a density of 3.0 
(If exposure factors are not known, make several tr ial exposures 
on small pieces of film in 5 x 7 cassettes before performing steps 
3 through 6). 

H. Develop both film simultaneously at SS^'F for 5 minutes. Fix and 
dry. 

I 
• •» 

I. With a crayon or pencil, draw a line 1/4" offset from, the center 
line of the film. Draw the line the full length of the 17" dimension. 

« i 

J. Commencing at the edge which was directly under the tube port, 
determine the density every 1/2" until the opposite side has been 
reached. 

K. Prepare a table of distance in degrees for recording the density 
values, 

L. Label the center as "zero" degrees witb negative disteince toweird 
the anode side and positive distance toward the cathode. (Each 
1/2" equal one degree). 

II 

I I 

M. Opposite the distance on the chart, place the value deteriained by 
densitometry. f • 

N. Using the characteris t ic curves, determine the log of relative 
exposure for each value of density. 

O. Using the log of relative exposure of the center po.j.t, divide 
each of the other values by this value aiid express as a percentage. 

P . Enter this percentage value on the chart opposite the proper distance. 

Q. Prepare a plot of emission angle vs . intensity using percentage 
values from the char*^ (See Nondestructive Testing Handbook, 
pgs. 14/30. ) Enter a value for every four degrees. il 
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CONCLUSIONS: 
A. For near uniform exposure resul ts , the object should not be 

more than inches in diameter if this film-focal 
distance is employed. 

B. For near uniform exposure, the ratio of diameter to focal distance 
should be for this machine. 

C. The heel effect be used to advantage when 
distance must be kept to a minimum. 

D. If density readings are made across the film plane, changes 
in density are also noted. The source of this difference is 

E . The density decreases for all angles above the center line of 
the focal spots is explained by the law. 

F . The electrode of the tube is nearest to the 
electrical connection. 

The Next Lesson i s : Design Characterist ics of Gamma Cameras. 
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INSTRUCTOR'S LESSON PLAl' 
Related Technical Information 

Unit 
Lesson 
Time 

16 
7 
1. 5 hours 

SUB ilCT: Design Characteristics of Gamma Cameras 

AIM (or purpose): To illustrate and s t ress the various design features 
of gamma ray exposure devices 

TEACHING AIDS: All available gamma camera equipment 
Dummy source pigtail 

REFERENCES: Nondestructive Testing Handbook, Volume I, Section 26, 
1963, Society for Nondestructive Testing, Evanston, Illinois 
Title 10, Federal Register, Pa r t 34, Licenses fo^ Radiography 
and Radiation Safety Requirements for Radiographic 
Operations 
Information Sheets #42 and #43 

I. PREPARATION (of the learner) 
Write aim of lesson or chalkboard, introducing the topic and 
explaining that all gamma ray exposure devices are essentially of the 
same basic design; however, each manufacturer has incorporated 
individual features which differentiate his equipment from that of his 
competitors. The individual features of the different cameras may 
result in increased safety, reduced weight, or ease of operations; 
or they may act to produce the opposite results and for this reason 
the radiographer should be familiar with the essential design features 
of available gamma exposure equipment. 

IT. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Shielding materials 
1. Lead 
2. Tungsten 
3. Depleted uranium 

1. Define shielding equivalent. 
2. Draw a chalkboard sketch of 

density vs . HVL (Half value 
lavers) and indicate points for 
the various shielding mater ia ls . 

3. Distribute information sheets 
#42, and #43. 
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4. Illustrate by chalkboard sketch of 
a camera cross section showing the 
use of various construction 
mater ia ls . 

i\ 

B. Locking devices 
1. Separate containers 
2. Locking plugs 
3. Pinned shutters 
4. Pigtail locks 

Display available equipment wv.h 
different locking devices. 
List and explain other types of 
locks by use of chalkboard 
sketches. 
Display source pigtail and explain 
how locking mechanisms are 
designed to prevent removal 
during cable disconnects. 

n 
C. Radiation leakage 

1. At camera surface 
2. At surface of an outer 

container 

Read the applicable section of 
AEC Title 10, Par t 34 concerning 
limits of radiation levels for 
exposure defices. 
Explain the technique used by 
manufacturers of enclosing the 
shield in a la rger container to 
meet the requirements of the 
regulations. IJ 

D. Extension and control cables 1. 

16-7-2 

Display webbed metal and plastic 
source extension tubes. 
Illustrate by demonstration the 
ease of damage to some types of 
tubes. 
List and explain the intended 
purpose of odometers and safety 
lights: 
a. Safety lights, red and green, 

indicate whether source is out­
side or inside the body of the 
exposure device. 

b. Odometers indicate distance 
source capsule has moved away 
from the stored position inside 
the body of the exposure device. 

Explain the dangers of complete 
reliance on these safety devices. 
Outline the maintenance procedures 
for cre.p.ks and cables. 

11 
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a. Prevent kinking of cables and 
housing 

b. Periodically check cable 
odometer zero setting 
Remove cable from housii-j 
and clean both 
Try to prevent stepping on 
cable housing. 

c 

d 

E. Safety procedures Remind students that the AEC 
requires the use of an operating 
survey mieter to determine 
position or locaton of source 
capsule. TL>,re are no alternatives 
to Ihis requirement. 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Use the following procedures to create discussion of the topic: 
A. Have each student detail and construct a chalkboard sketch of the 

type of materials he would use and the safety features he would 
employ in the construction of an "ideal" camera. Have students 
justify each item as it is developed. 

B. Invite other students to constructively criticize the construction 
designs and demonstrate how they would improve them. 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. List the common shielding matci*ials in the increasing order 

of their shielding ability per unit mass . 

B. What is the prime disadvantage of reliance on devices which are 
designed to indicate the location of the source in remote handling 
equipment ? 

C. What is the best device for determining if the source is exten'^od 
or shielded? 

D. Describe the procedure for maintaining remote controlled devices. 
What is the most important item to consider in the inspection? 

E. What are the possible consequences of worn locking devices on 
detachable control cable exposure units ? 

Check and discuss 
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V. SUMMARY 
A. Exposure device shielding materials are usually lead, tungsten, or 

depleted uranium. Depleted uranium is the most efficient but 
is expensive. 

B. All exposure devices have locking mechanisms 
requirement. 

This is an AEC 

C. All exposure device designs must be approved by the AEC. 
is to assure that devices do not create a radiation hazard. 

This 
i \ 

> 4 

D. Webbed metal flexible tubes, plastic hoses and aluminum tubes 
a re used to contain the drive cable and source capsule while 
exposures are being nnade. These can all be deunaged easily 
thus creating a radiation hazard. 

? I 

I 1 

E. Safety lights, flags, arrows, and odometers are helpful safety 
tools but a re not foolproof. A properly operating survey meter 
must be used whenever the source is moved from its locked storage 
position. 

n 
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The Next Lesson is : Gamma Ray Exposure Devices il 
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3. Explain the principles of operations 
and construction using the chalkboard: 
a. A source capsule attached to a 

cable and cranked in and out of the 
storage capsule 

b. A shutter that is remotely-
opened and shut in a crank shutter-
type of device 

c. A source capsule that is moved 
through a flexible tube 
pneumatically 

d. A , vurce that is raised and 
lowered inside an alurainum tube 
with a nylon string is the snorkel 
type 

4. Display photos of other types of 
devices. 

5. Outline the scope of operations 
performed with these devices on 
chalkboard, 

6. Indicate the maximum activity of 
the mater ials which are generally 
loaded into these devices i . e . , 30 
to 100 curies of ir idium 192. 

* > 

II 

B. Fixed and semi-portable units 
1. luah units 
2. Wheeled mountings 

Display photos of large fixed 
installations and semi-portable 
wheel mounted units. 
Explain the method of manipulating 
the source and the safety devices of 
large fixed exposure devices. 
Outline the scope of operations 
performed with these devices and 
how they a re used for radiographing 
thick, dense mater ia ls , usually with 
cobalt 60 which requires heavier 
shielding than iridium 192. 

Il 

11 

r 
LI 

C. Hand can?eras 
1, Hinged shutter 
2. Rotating sfcutte: 

1, Display available hand cameras . 
2, Show photos of other hand camera 

units. 
3, Outline the scope of operations 

u'ith these devices and how they 

f i 
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are used mostly for panoraunic 
shots and pipeline radiography. 
Indicate the activity of the 
nnaterials generally loaded into 
these devices i . e . , about 30 
curies of iridium 192. 

D. Personnel exposure from 
portable exposure devices 

Describe the radiation conditions 
which exist when a source is 
extended from a remote control 
camera pointing out that there 
is little or no shielding 
surrounding the capsule while 
exposure is being made. 
Describe the radiation conditions 
that exist while using a hand camera 
and that a large percentage of 
the source capsule is shielded 
while the exposure is being made. 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Display available devices and illustration of devices and invite 
students to ask questions. 

B. Ask for descriptions of the various types of portable remote 
control equipment that is available. 

C. Suggest that students outline the scope of work performed 
with these devices. 

D. Have them describe the construction and uses for various 
hand cameras . 

IV. TEST (final check on students' comprehension of mater ia l presented) 
NOTE: Written Test 
A. What is the probable maximum amount of cobalt 60 which can 

be safely loaded and handled in remote controlled portable exposure 
devices ? 

B. What is the maximum amount of iridium 192 generally supplied 
in remote controlled portable devices ? 

C. Describe an exposure condition where a hand camera would be 
of more value than a portable remote extension unit. 
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D. Why i s a portable resnote exferssioE grrit best suited for -woTk. 
on constmctioi? sites ? 

E . Couapare tlae radiation feazards of hand caii>eras f.rfd reuaote 
coMroUed extemsiom nmts if both contained tiie same source. 

V. SUMMARY 
A- Reiiaote controlled portable esposiire devices can increase 

production because t&e relatively heavy body of tlie esposure 
device does not have to be leoositioned ladfe each esoosore, 

B. Reiiaofte controlled devices gis?jal]y require more surveillaiice 
during exposures becasise of she l a sse radiation S.eld 
create . 

C. Fixed and semi-portable units esuaHy use cobalt 60 a s iJie 
somrce o£ radiation. Col^lt 60 requires mscii i so re shielding 
ttiiaTH does ir idium 192. 

D. Ha^d es^jsiare devices a re ^>pelar in shop -work w i^ re space i s 
a t a premaimiia and where 'w^orkers a re operating in the a rea -will 
not be endangered- ifeiai exposure devices a re also used 
extensively in pipeMne construction due to their portability. 

The Next I^esson is :Preparat ion of a Bsmote G>ntrolled Gaznzna Say 
Camera for an Exposure 
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^g^g l̂-^Tgynrg ^ a M 2221 t^^e ssfe iî D snisi £sserrTfr?Y" ^ ^"^ ermTponeTTtg of 

Ss^i lsss . sSsH mbe gannpeir gsmwcetfeDr^ grrfS Svafelij- p r e c s i t i a i i s a r e 
es3S222siI szn nSos ssssim£i%- GDf sm e s p s s o i r e d e v i c e wben: p r e p a r i n g 
5BT 7r»?yffrg.y--ajj?Jnivr QS^^lTSSlimSS^ TTtiiiipfHitpg^T- p T G I C e t f e r e S TVTJSy 

3es3232:imtiS~s (feSsszSinEDsalr <2J§ tsfiie SGiJOirtre jjivHrt' fee eafi le a n d c a u s e 
s s s s s Q ^ e^iss in i re tsiD fee rssSicDgir^feeir^ d a r e mrc^fe also- h& 
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11. PRESENTATION (of the skills) 

! i 

Operations or Steps Key Points (things to remember 
to do or say) 

A. Demonstrate 
1. Placement of camera 

1. Select an area free from 
obstructions and entanglements 
for the placement of the camera. 

2, Place camiera on a solid level 
surface. 

2. Extend control cables 1. Extend cables with the crank 
away from the anticipated area 
of exposure. 

2. Extend cables without kinks or 
loops 

I! 

3. Energize survey meter 1 Turn on survey meter, wait for 
warm-up and zero meter . 
Keep survey meter in clear view 
throughout the remainder of the 
operations. . . . { 

4. Connect control cables to 
camera (Some cameras 
may hsive permanently 
attached cables) 

1. Extend extension cable from 
sheath approximately six 
inches. 

2. Caution: Do not drop or lay 
extended cable in the dirt . 

3. Remove cover from source pig­
tail port. 

4. Connect cable to pig^tail. 
5. Caution: Check to insure that 

the connection is properly made 
and free acting. 

6. Bring cable sheath forward by 
cranking extension handle. 

7. Connect sheath to camera* 

D 

u 
5. Connect extension tube to 

camera 
1. Select only the amount of tube 

length required to perform the 
job. 

2. Firmily attach tube to camera 
(Tubes raiay have snap, quick 
twist, or screw-type connectors), 

3. Attach end cap, source switch, 
or collimator to free end of 
tube. 

5 

u 
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6. Unlock the camera 

4. Extend tube to object to be 
radiographed* 

5. Remove all kinds and loops 
from the tube using tape to 
support it if necessary. 

1. Retract the source as far as 
possible by reverse cranking 
on the handle. 

2. Caution: Do not force crank. Use 
only enough pressure to insure 
source is in the fully retracted 
position. 

3. Place key in lock and unlock the 
source* 

7. Extension and retraction 
of the source 

1. Turn crank to extend until 
source is firmly ag^ainst the end 
of the tube* 

2. Make desired exposure. 
3. Turn crank to re t ract source 

until source is firmly against stop 
in the camera-

4. Observe the survey meter to 
insure source is in the safe 
position. Approach camera with 
caution using survey meter to 
insure source in actually in the 
safe position. 

i n . APPLICATION (practice by learner under close supervision) 
A. Divide the class into two groups and have or,,; group instruct the 

other in the proper techniques while" the second group performs 
the instructed operations. 

B. Reverse the groups and repeat , 

C. Supervise the students very closely to insure development of 
sound practices and saifety procedures . 

D. Stress very strongly the proper and constant use of the survey 
meter . 

E . Invite questions and promote sound discussion whenever possible. 
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IV. TEST (performance of skill to acceptable standards) 
Test each student determining that he can perform the proper technique 
of camera setup for gamma radiography. Have him state his intended 
actions before performing the next step. The student should explain 
the reasons for each of his actions as he progresses . 

Y] SUMMARY 
A. No exposure is to be made without having a properly operating 

survey meter at the job si te. 

B. Survey meter must always be used for each individual exposure 
to make certain that the radioactive source is in a safe o r controlled 
position. 

C. Planning each exposure set-up beforehand will save a lot of steps 
and a lot of unnecessary lifting. 

D. Personnel monitoring equipment and radiation warning signs must 
be used a t all t imes while making exposures o r handling radioactive 
materials and equipment. 

"The Next lies son i s : Radiography with Unattached Gamnaa B-vf Sources 
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INSTRUCTOR'^ LESSON PLAN 
Related Technical Information 

Unit _16 
Lesson 10 
Time 1. 5 hours 

SUBJECT: Radiography with Unattached Gamima Ray Sources 

AIM (or purpose): To develop a working knowledge of the techniques 
for handling gamma source capsules 

TEACHING AIDS: Magnetic source handlers, radioactive capsule and shield 

MATERIALS: Paper cups 
Tape 

REFERENCES: Information Sheet #44 

I 

L PREPARATION (of the learner) 
A. Develop student intert-st by discussing the fact that the Atomic 

Energy Commissicn allows the use of a maximum of 1 curie of 
cobalt 60 and 3 curies of iridfum 192 without an exposure device 
providing that a 1" x 1" metal tag is permanently attached to the 
capsule wi>:i stainless steel wire. The tag is colored magenta 
and yellow, has the standard radiation warning sign on one side 
and contains the following notice on the opposite side: "Warning -
radioactive material «• do not handle = if found notify civil 
authorities". 

B. The use of these sources is becoming obsolete in radiography 
particularily with the advent of the crankout type exposure devices. 
Many incidents have occurred in the past when these type of sources 
were left unattended in shop and field operations. A well trained 
radiographer should be familiar with all types of operations 
involving radioactive material and especially the safety precautions 
related thereto. 

le-lO-'l 
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TI. PRESENTATION (of the information) 

Instructional Topics Things to Remeniber to Do or Say 
A. The unattached gamma ray 

source 
1. Briefly outline this practice 

referring to Information Sheet #44: 
a. A paper cup is t<.ped to an object 

and the specimen to be radio­
graphed is placed a pre-determined 
distance from cup. 

b. Source storage shield is unlocked 
and capsule is removed and placed 
in paper cup "A'ith a magnetic 
source-handling rod about eight 
feet long. 

c. Source is replaced in storage 
shield a.nd shield locked after 
exposure has been made, 

2. Tag attached by a length of wire 
to the capsule is usually kept 
hanging outside the storage shield 
to facilitate handling of capsule 
with nnagnetic handler. If necessary, 
a nylon cord attached to the tag can 
be attached to a pole to remove the 
capsule. 

H 

n 
ii 

3 . Handling precautious Exposure to radiation by the 
radiographer can be calculated 
before the actual exposure is made. 
Care must be taken to prevent 
damage to the source capsule as 
thiL could create a serious con­
tamination problem. Explain at 
length. 
Source storage shield cavity and 
plug have offsets in their diameters 
to prevent radiation from pas sing 
between cavity and plug. 
(Illustrate this on chalkboard) 
A bright colored tag attached to 
capsule is an aid in locating a 
lost capsule. 

I i 

II 
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Advantages and dis 
advantages 

5. Bememiberi if you can read the 
printing on the tag then you are 
probably too close to the capsule. 

i. An unattached source can be used 
to ^dvantage when working in a 
relati'' ely inaccessible area such 
as between two rows of boiler 
tubes. 

2. This type source creates a ha^.ard 
if dropped from a structure or 
into a s t ream where it v/ould be 
difficult to retr ieve. 

3. Source of this type also creates an 
environmental hazard in the 
possibility of overexposure. 

4. These sources usually represent a 
considerable saving in that costly 
exposure devices are not required 
and the storage shields used with 
unattached sources a^v, relatively 
inexpensive. 

Ill, APPLICATION (drill, i l lustrations, analogies^oral questions or 
assignments) 

A. Ask students to cite situations where free sources could be used to 
advantage giving a full and thorough explanation of each condition. 

B. Have students explain the approved methods for handling free 
sources. 

Suggest that students: 
1. Outline the safety hazards associated with handling free 

sources. 
2. State the advantage of using free sources. 
3. Discuss the disadvantages of using free sources. 

D. Simulate using a free source and have each student perform the 
operation. Discuss their techniques and make corrections if 
necessary inviting all questions as they a r i se . 

IVe TEST (final check on students' comprehension of mater ia l presented) 
NOTE: Written Test 
A. List three advantages of radiography v/ith free sources. 

B, Give three disadvantages. 
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C. What is the chief cause of the decline in the use of free sources? 
l\ 

Check and discuss, 

v . . SmAMARY 
A. Gamma ray sources used without an exposure device have had 

a long history of incidents involving overexposures to 
radiographers and workers near the area of operations. 

B. This practice originally started with the use of radiuxn as an 
industrial inspection tool. Regulations were non-existant 
during that t ime. 

i 

i\ 
C. All safety precautions must be rigidly adhered to for this t3rpe 

of operation as well as for the more conventional methods. 
M ii 

D. Vfith the advent of crankout and pneiimatic type exposure devices^ 
there is little justification for the use of the subject method. ii 

0 

fi 

i! 
V- ) 

The Next Lesson i s : Changing Sources 

ii 
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2. Place camera and source changer on 
a firm level surface. 

B. Energise survey meter 

C. Set up camera 

D. Discoiiiiect old source 

Connect new source 

1. 

2. 

1. 

2. 

3. 

4. 

2 , 

3. 

4. 

1. 

2. 

Turn on survev meter , v/ait for 
warm-Aip, and zero meter. 
Note: The changing of sources 
is best accomplished by two 
pecple and the use of two meters 
is recommended. 
Each man should keep a meter in 
clear view throughout the 
operation. 

Follow standard procedures for 
connecting the cables. 
Use one length of tube (Special 
tubes may be supplied v/ith the 
changer) to connect camera to source 
change r. 
Connect tube to empty cell of 
changer. 
Check cables and tubes for 
freedom from kinks, loops, or 
tension. 

Issue Information Sheet #45 and 
extend old source into empty cell 
of changer. 
Place survey meter in view through­
out the disconnect operation. 
Disconnect source from cable very 
carefully. 
J)an^er: Source changers generally 
do not have locking devices to noid 
the source while disconnecting. 
Exercise extreme care not to piUl 
source from the shielded position 
wnile making connections. 
Remove the extension tube and lock 
old source in place. 

Connect the tube to the cell containing 
the new source. 
Place survey meter in ^new through­
out the connect operation. 

A & 

1 

0 

L 

ii 
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3. Using the same caution as before, 
connect the new source to the cable. 

4. Re t r ac t the source into the c a m e r a . 
5. Lock the c a m e r a , 
6 Survey the c a m e r a to i n su re the 

source is in the safe posit ion, 
7- D i sas semble the cannera and r e tu rn 

it to s t o r a g e ' 
8. P r e p a r e source changer for s torage 

o r shipment . 

III. APPLICATION (pract ice by l e a r n e r under c lose supervision) 
A. Hav2 each student pe r fo rm the ins t ruc ted operat ions under the 

close supervis ion of the in s t ruc to r 

B. Offer cor rec t ive suggest ions , invite quest ions and r epea t until 
all have per formed the operat ion sa t i s fac tor i ly . 

IV. TEST (performance of skill to acceptable s tandards) 
A. Divide the students into groups of two. Each group m u s t 

display the p roper technique of c a m e r a setup, positioning of the 
source changer , and use of safety p rocedures while pe r fo rming 
a change of s o u r c e s . Have the students s ta te the i r intended 
actions before per forming the next s tep of the i r ope ra t ions . 
Have students explain the r easons for thei r action. 

B. Discuss and evaluate pe r fo rmance as t e s t s p r o g r e s s . 

V, SUMMARY 
A. Same safety precaut ions n e c e s s a r y for source changing as when 

making an exposure . 

B. Operation should not be per formed by only one pe r son as a 
second p e r s o n i s n e c e s s a r y to act as a mon i to r . 

D. 

Source changers general ly a r e not a safety locking device 
that can be / s ed while sources a r e being exchanged. 

Source changing operat ion should always be per formed by 
using a wri t ten s tep p rocedure for each operat ion so that 
the proper sequence will be mainta ined. 

The Next Les son i s : Focal Spot Size 
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S U B J E C T : Detennmiiiamg slBe Foca l Spot Size of a s X - r a y Genera to r 

NOTE: 
iaastrjictor i^rforsmis =ĝ^ o]ijerasioisis 

INTRODUCTOSY mFOR3^5ATIOX: 
Tiae s ize oi tiae focal S'JMSE of ^^ s-ra%" s e n e r a l o r o r tne s i ze 02 aT> isoioipe 
soi i rce laas a g r e a t aiailiEiieiiice om Gie Guaiirsr of th& raGi02X3iH3S prcj^ncesi isy 
tlie eqiaipcnGieMt- Occasnoiaally ^ e i ssensa l comiKsiieiits of a tat>e "will 

o r t^coime alaisiasesl al ter iES th.e focal s i ze •=''^ resciitisis 23a ISDOT 

raidiograpMc qeal i ty . IsoEope s o u r c e s a r e occas iona l ly sinpf^d in l i ^ 
•wrong s ize for tSae job o r spedftcat ioH iEi^mied Tlae r ad jogr^sne r siaoxiid 
fee aisle to detensaisae wi'Siiesa aiay of l i iese ussELSnai cozaditions ex i s t . 

M A T E R I A I ^ ANB 'EQUIPMENT. 
X - r a y g e n e r a t o r o r ganosEia soiarce and es|M>sure faci l i t ies 
FiliDGi ca-ssettes and iB̂ inni 
Sh^&t of lead, 8" s 1©"" by 005"" nSaick 
Sheet of plywood S'" s 1©"'' "wiitla 1" Giasn feold in c e m e r 
Dark roona facilat2.es 
Hand d r i l l and 1/64"" d r i l l b i t 
1-6) ft, Maeasiariimg tape issitSa 1/32"" gradtiaiioiis 
1-roie iwitia jssilliEmeter sca le 

PROCEDURE-

A. Single load 5"" s 7" wnl-pn c a s s e t t e writ!i se lec ted ^ ' m and lead s c r e e n s , 

S , Set aip x - r a y g e n e r a t o r o r gasnisia sou rce for esjKjsiire. 

C. Set tlae ffljnni-focal d i s tance at 24"'. 

D- Dr i l l a 1/64''" bole tbrosigta tfee lead shee t at exacti*^ l i e cen te r . 

P l a c e t2ae l ead sheet oi^ a sfr-eeE of plywood o r s i m i l i a r m a t e r i a l s in 
•wiaicb a bole aboiuit an incfe in d i a r i e t e r iias been cut Pos i t ion &2S. 
pin bole in tbe lead sbee t sn the center of tiie l a r g e fcoie* 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 16 

Lesson 
Time 

SUBJECT: Visit to a Pipeline or Process Construction Job 

13 
6 hours 

(1 day) 

AIM (or purpose): To permit the student to observe the construction and 
inspection of pipe, and to experience the hazards and 
rigors of pipe construction 

MATERIALS: Film badges 
Ebsimeters 
Safety glasses 
H»\rd hats 

L PREPARATION (of the learner) 
A. Before leaving for the field trip^the student should be instructed 

as to the reasons for the trip, its objectives, and the need for carefully 
observing the following operations: 
1. The hazards of the construction, particularly the overhead 

handling of pipe, overhead welding, movement of heavy 
equipment, and the work at elevated positions 

2. The welding of pipe in all positions. 
3. The care (or mishandling) of welding electrodes 
4. The types of welding equipment employed 
5. Methods of pipe alignment 
6. Preheating and s t ress relieving practices 
7. Weld bead preparation and cleaning practices 
8. The types of inspections employed after completion of welding 

B. Issue safety instructions to be followed while at the job site, 
particularly caution against watching the welders at work. Issue 
safety glasses, hard hats, and any other i tems that will be needed. 
Remind all students to behave as guests of the company and 
remain in the group under the guidance of the supervisor. 

16-13-1 
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C. Check each report and discurs the results with the group. 

: « 
« i 

n ; PRESENTATION (of the information) • t 

Instructional Topics Things to Remember to Do or Say 
Observations in the visited 
facility 

Be siire that students a re made aware 
that a test will be given on what 
was observed. 

• « 

in . APPLICATION (H.iill, i l lustrations, analogies, oral questions or 
assignments) 

After returning from the tr ip, ask the students to discuss: 
A. Their opinion of pipe construction work 

3 , The possible source of defects in welded pipe 

C. The method of handling welding electrodes and how this can affect 
the weld quality 

D. How the pipe ends were aligned and how this could affect the x- ray 
film image 

^ i 

if 

! ! 

E. How the weld cleaning pract ices affect quality and possible improved 
methods of weld cleaning 

F . The methods used for inspection 

G. The special handling tools used by the inspectors 

IV. TEST (final check on students" comprehension of materiail presented) 
A. Instruct each student to prepare a detailed written report on the 

observations made during the plant tour. Suggest that he cover 
in detail all observations that will in any way affect the radiographers 
fimction either in the field of manufacture, fabrication, inspection, 
handling or testing. 

B. Have them l is t any suggestions they may have for future field t r ips 
and how these tr ips may be made more fruitful o r benificial to them. 

I! 

fi 

ii 

)i 

The Next Lesson i s : Fi lm Manufacturing Process 
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INSTRUCTOR S LESSON PLAN 
Related Technical information 

Unit 17 

Lesson _1 
Time 1 hour 

SUBJECT: Fi lm Manufacturing Process 

AIM (or purpose): To emphasize the methods and controls used in the 
making of radiographic film 

TEACHING AiDS Film: The Inside Story, 32 m i n s . , 16 mm, sound, 
Eastman Kodak Company, Rochester, N. Y. 

F i lm projector and screen 

L PREPARATION (of the learner) 
A. introduce the film gi-«ing i ts nam^ length and type. Ask the students 

to carefully observe the following: 
1. The layers of di^erent snaterials which comprise the structure 

of radiographic fiiin 
2- The functions of each layer of the radiographic film 
3 . The chenaicals used to produce a sensitized enaulsion 
4. The care used to insure uniformity of the finished product 
5. The ca re used in handling of radiographic film. 
6. The fact that most x - ray film consists of seven layers of mater ia ls 

B. AdviiJC the students that a tes t will be given after the film is 
sho^/n and suggest that it be closely observed with this in mind. 

n . PRESENTATION (of the learner) 

Instructional Topics 
A. The Inside Story 

Things to Remember to Do or Say 
Show the film. 

n i . APPLICATION fdrill, i l lustrations, analogies, o ra l questions o r 
as s ignnaent s) 

A. Review the film emphasizing these points in the discussion: 
1. The structural make up of radiographic film 

a. The film base 
b- The emulsion 
c. The surface gelation layer 

17-1-1 
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EXPERIMENT SHEET 
Exposure Changes for Changing Density 

Time 

12 Unit 
Lesson 8 

3 hours 

if: 

SUBJECT: 
Chcxnging the density of radiographs from one value to a second 
desired value 

NOTE: 
Instructor performs all operations 

INTRODUCTORY INFORMATION: 
The exposure charts for x-ray radiography a re constructed for a fixed 
density. It is often necessary to change the density of a radiograph 
to comply with specifications, increase contrast, or to improve the 
readability of the film. The radiographer should be able to adjust the 
density of the film by adjustment of the exposure time given by the 
exposure chart. 

MATERIALS AND EQUIPMENT: 
X-ray generator and exposure facilities 
Fi lm cassetter' and Kodak AA film 
Sample part for inspection 
Densitometer 
Characteristic curves for type AA film 
Darkroom facilities including equipment, mater ia ls , lead numbers, etc. 
Logarithm tables 

PROCEDURE: 
A. Single load film cassettes with type AA film. 

B. Set up the x-ray generator for an exposure of the sample part using 
the exposure chart constructed in a previous experiment. 

C. Place a film directly under the focal spot of the machine and 
center the sample part on the film. Mark the film f:or identification. 

D Make an exposure in accordance with the exposure chart . 

12-8-1 
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2. The treatnrient of silver nitrate and potassium bromide to produce 
the sensitive silver bromide crystals 

3. The extreme care exercised in making of film to insure freedom 
from defects in the finished product 

4. The quality control checks used to insure uniformity of the 
finished product 

B. In addition to reviewing the actual film content,some reference can 
be made regarding the need for continued careful handling of 
the product after it is received for use by the radiographer and the 
need for his being aware of expiration dates and film storage conditions 

»* 

i 

a i 

IV, TEST (final check on students' comprehension of mater ia l presented) 
NOTE: Written Test 
A. What is the purpose of the plastic layer between the two emulsion 

layers of radiographic film? 

B. What is the composition of the gelation layer in radiographic film? 

C. What part does the emulsion perforra in the exposure of a radiographic 
film? 

D. Why is the radiographic film subjected to the various inspection by 
the manufacturer during the manufacture of the film? : i 

E. What would be the consequences to the radiographic operator if the 
film did not react uniformly on exposure? 

V. SUMMARY 
A. Pa r t s of this instructional movie were made under simulated 

conditions because the film cannot be exposed to white light. 

B. It is possible for the resulta^nt film speed to vary slightly from 
one batch of raw mater ia l used in the manufacture of the film to 
another. 

i l 

u 
When opening a new box of film^cut off a str ip of the top or bottom 
sheet, or both, and develop without exposing it to check for film 
fog. 

D. Always observe the manufacturing date on the box before accepting 
film. 

« i 

The Next Lesson is: Characterist ics of Radiographic Film 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

17 
2 
2 hours 

SUBJECT: Characteristics of Radiographic Film 

AIM (or purpose); To develop background information regarding the 
properties of industrial film and how these properties 
affect radiographic quality 

TEACHING AIDS: Samples of coarse and fine grain film 
Identical radiographs using different films 

REFERENCES: Radiography in Modern Industry, 1958, Eastman 
Kodak Co, , Rochester, N, Y. 
Kodak Photographic Films and Plates for Scientific 
and Technical Use, Publication P-9, Eastman Kodak 
Co., Rochester, N, Y, (I960) 
Characteristic curves of various films ~ Eastman 
Kodak Co 

L PREPARATION (of the learner) 
A. State the subject and relate its aim or purpose outlining briefly 

why film characterist ics are so vitally important to the radio­
grapher. 

B. Explain that the lesson will prove to be an interesting and 
informative one, imparting some fundamental and basic 
information that will be of considerable help to alL 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. The characterist ic curve 1. Refer to curves shown in text, 

2. Explain by chalkboard sketches: 
a. The method of constructing 

a characterist ic curve 
b. The coordinates of the curve 
c. The relationship between 

density and exposure 

17-2-1 



mmmm wmmmm 

C. Resolving power 1. Define and explain resolving power. 
2. Explain the dependence of resolving 

power on the character of the 
emulsion. 

9 i 

Outline the differences in 
characterist ic curves of different 
film, i, e. , the differences in 
chemistry and processing. 
Display typical characterist ic 
curves. 

«» 

B. Gra^iularity Define granularity on chalkboard 
as minute silver particles having a 
tendency to group together in 
relatively large masses . This is 
referred to as clumping. Coarse 
grain film exhibit this graininess 
more than fine grain film. The 
x-ray image is composed of 
countless minute silver grains. 
Explain: 
a. The relationship of granularity 

to film speed 
b. The effect of increased 

radiation energy on graininess 
c. The granularity from 

fluorescent screens 
d. The relationship of development 

time to graininess 
Compare a fine grain film with a 
coarse grain film on chalkboard. 

« t 

— T I 

a 

D. Turbidity 

E. Inherent film contrast 

1. Explain film turbidity and its 
relation to exposure. 

Z. Define as muddled or s t i r red up. 

1, Differentiate betweei. inherent film 
contrast and subject contrast. 

2. Film contrast is : 
a. The range of inherent grain 

sizes 
b. Its relation to density 

3- Subject contrast is the ratio of 
radiation intensities passing through 
two selected portions of a 
specimen. 

« * 

«-•> 
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F. Sharpness (Acutance) 

4, Show the method of determining 
the contrast exaggeration from the 
slope of the characterist ic curve. 

1. Define film sharpness as detail 
of image not blurred. Refer to 
Figure 20, Page 27 Eastman 
Textbook. 

2. Explain: 
a. The dependence of sharpness 

on the emulsion 
b. Why weak developer reduces 

sharpness 
3. Explain why sharpness is more 

important than resolving power 
in radiography. 

4. Sharpness also depends upon 
intimate film and screen contact. 

G. Factors affecting sensitivity Have students turn to Page 48, 
Eastman Textbook and explain the 
factors listed in Table VI. 

1 • 

i 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Have all students: 
A. Explain the construction of a characteris t ic curve/ 

B. Point out the information which can be derived from the curve. 
Have the student concentrate on speed and density gradient. 

C. Explain film contrast and how to determine the density range which 
produces the maximum contrast, 

D. Define granularity and how it is produced. Explain the techniques 
for minimizing ' 'graininess". 

E. Give a definition of sharpness, 

IV. TEST (final check on students' comprehension of mater ial presented) 
NOTE: Written Test 
A. From the characterist ic curves which have been discussed, 

determine the film with the maximum speed. (Curves are 
in textbook) 

17-2-3 
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B, Above what approxinnate value of density will contrast exaggeration 
occur in Kodak AA film? 

» » 

C. What range of density will give the best contrast using Kodak M 
film with lead screens ? 

D. What is graininess? What factors can be controlled to minimize 
graininess ? 

E. Define image sharpness. How does the character of the emulsion 
effect sharpness? 

F. Have students work a problem involving the use of logarithm tables 
in figuring a change in film exposure time for a particular film 
by increasing the required relative density from 1.5 to 2 .0. • \ 

Check and discuss 

V. SUMMARY 
A. The characterist ic curve is most important in selecting film to 

be used for any particular assignment. 
• < 

B. Film grain size increases with film speed. Relatively small 
grain size is desirable. 

C. Fi lm resolving power depends upon the character of the film 
emulsion. 

D. Film contrast is inherent. Subject contrast depends upon the 
shape or thickness variation of the specimen and on its density 
variation. 

E. Spent developer causes a reduction in iniage sharpness. 

F . When using intensifying screens, good contact with film is necessary 
for maximum sharpness. 

! 
, t 

I i 

The Next Lesson is : Radiographic Screens 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 17 
Lesson 3 
Time 2 hours 

SUBJECT: Radiographic Screens 

AIM (or purpose): To define the purpose, and mechanisms of 
intensification and the advantages and disadvantages 
of radiographic intensification screens 

TEACHING AIDS: Lead and fluorescent screens 

REFERENCES: Radiography in Modern Ind .stry, 1958, Eastman 
Kodak Co. , Rochester^ N. Y, 
Information Sheet #46 

I. PREPARATION (of the learner) 
A. After introducing the subject, make the following statement to create 

interest and discussion: The use of lead screens with radiographic 
film will decrease the required exposure time and reduce the adverse 
effects of scattered radiation on the film and lead screens can also 
improve image quality. Calcium tungstate screens reduce 
exposure time and the amount of the x- ray radiation beam absorbed 
by the film is less than 1% of the total. This means that more 
than 99% of the available energy is performing no useful purpose. 
Therefore, any means of increasing the amount of energy utilized 
for creating the image will increase the efficiency of the operation. 
Radiographic screens are used for this purpose. 

B. Explain that it is not expected that these statements will either be 
understood or accepted as such but are being made to demonstrate 
the depth and scope of this particular lesson and what exactly is 
being proposed for coverage. 

i i 

i-
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II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. The purpose of screens 

1. InteT>sification 
2. Reduction of scattering 
3. Preferential intensification 

Outline on the chalkboard the 
po ssible reductions in exposure 
time which result from the use 
of lead or fluorescent screens. 

2. Explain the reduction in scattering 
•when lead screens are employed and 
the pro blems of scatte ring when 
fluorescent screens are used. 
Lead screens filter out or absorb 
soft pr imary radiation and 
secondary scattered radiation 7 
while fluorescent screens cause film , 
blurring and fogging, particularily 
if intimate contact is not made 
and maintained with the film, » 
Define on cnalkboard the conditions 
which may result in longer 7 
exposure times when lead screens i 
are used. 
Explain the preferential intensificatixn^ 
of lead to the pr imary beam and « 
filtering of scattered radiation. 

Mechanisms of 
intensification 

Issue Information Sheet #46 and 
explain the action of lead screens 
in producing electron emission 
and secondary radiation pointing 
out that a lead screens ' react ion to 
radiation is in the form of 
electron emission while secondary 
radiation is absorbed by the lead. 
Explain the light emission of 
fluorescent screens in that certain 
chemicals f luoresse and as 
they absorb x-'f'ays or gamma rays 
they immediately emit light. The 
light intensity depending upon 
radiation intensity. 

i [ 

\ \ 

Disadvantages of screens 
1. Fi lm contact 
2. False indications 

Explain the effects of non-uniform 
contact between film and screens 
resulting in blurring and fogging. 

17-3-2 



3. Static electricity marks 
4. Afterglow 
5. G raininess 
6. Cleanliness requirennents 

2. Show how to determine if screens 
contact is uniform. Tape cassette 
tightly but do not damage film. 

3. Explain how false indications are 
generated by scratches on the 
screens. See illustration page 2^ 
figure 19, Eastman Textbook. 

4. Discuss the generation of static 
electricity and the marks it 
produces. Static marks are s tar 
shaped and usually occur in dry 
climates when cassette is thrown on 
work bench and if operator is wearing 
rubber soled shoes, 

5. Outline the effect of afterglow from 
fluorescent screens. Af ter ­
glow in fluorescent screens blurs 
film. 

6. Explain why fluorescent screens 
cause graininess and why 
graininess from fluorescent screens 
is independent of film grain siz*^-

7. Demonstrate the necessity of keeping 
screens free from dirt, lint, 
and trash, (images of dirt will 
appear on radiograph and will 
tend to scratch the film. 
It will also contaminate developing 
chemicals.) 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Have students: 
A. Explain the effects of using lead screens on the speed of exposure 

when employing 160 kv or more . 

B. Explain the effects of lead screens on the definition of the 
radiograph. 

C. List and explain the undesirable effects of intensifying screen 
usage. 

D. Explain the phenomenon which results in intensification when 
using lead screens . 

17-3-3 
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E. Explain why lead screens are not used at lower kv settings. 

F . Explain why calcium tungstate screens are not used with gannma rays 

^ t 

G. Place a calcium tungstate screen near a source of gaimma radiation 
and have students observe the greenish glow emitted by the screen. 
Darken the room before exposing the screen. Observe all required 
safety precautions when conducting this demonstration. Ask students 
to explain the demonstration. 1 

IV. TEST (final check on students' comprehension of mater ial presented) 
NOTE: Written Test 
A. What happens when radiation passes through a thin sheet of lead 

placed in contact with a film in its exposure holder? 

B. What is the most objectionable characterist ic of fluorescent 
screen intensification? 

C. What is afterglow and why is it objectionable? 

: I 

'I 

t i 

D. Scratches, dirt, and lint between the film and the screen cause 
undesirable effects. Elaborate. 

E. What is the effect of poor film to screen contact? How can the 
degree of contact be determined? 

Check and discuss, k > 

V. SUMIVLARY 
A. Lead intensifying screens are usually used at radiation intensities 

above 125 kv. 

B. Calcium tungstate screens are for x- ray use only. 

C. Lead screens speed exposure time by electron emission. Il I 

The Next Lesson i s : Loading of Film Cassettes 

17-3-4 

5 ; 

r ' ; 

i i 



INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 17 
Lesson 4 
Time 1 hour 

JOB (or operation): Loading of Film Cassettes 

AIM (or purpose): To assist the Ltudent in the development of skills 
and the proper techniques of handling film, screens 
and cassettes 

MATERIALS: Film 
Trichloroethylene 
Cheese cloth 
Very fine steel wool 

TEACHING AIDS: Film cassettes 
Intensifying screens 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Co. , Rochester, N. Y. 

I. PREPARATION (of the learner) 
Write aim of lesson on chalkboard and s t ress the need for this effort 
in that proper handling, loading, and care of film cassettes and screens 
is essential to production of high quality radiographic film. Use of 
proper handling procedures and high quality work are characterist ics of 
competent radiographers and an individual will prosper and succeed in 
direct proportion to how well he can perform the total task. Making 
a first class exposure is not enough if the film is damaged or 
destroyed through improper handling. 

II. PRESENTATION (of the skills) 

Operations or Steps Key Points (things to remember to 
do or say) 

A. Demonstrate in lighted room 
preparation of loading area 

L Clean work bench space of all 
objects in the area particularily 
where film is to be loaded 

17-4-1 
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2. Wipe top of work bench with 
damp cloth to remove all dirt 
and lint. 

3. Dry bench top with dry cloth 
4. Rub top of bench with palm of 

hand to insure freedom from 
grit and dirt. 

B. Collect materials 1. Select cassettes, screens, and 
film to be used in loading. 

2. Place each component in convenient 
position for assembly. 

3. Stand film box upright against 
backboard behind work area. 

C. Examine cassettes and 
screens 

5, 
6, 

Open cassettes and inspect for 
lint or dirt. If necessary 
clean them with a damp cloth 
and dry thoroughly. 
Examine screens for lint, dirt, 
excessive oxidation, scratches, 
or c reases . 
If necessary clean oxide from 
lead screens with cloth wetted 
in trichloroethylene. Dry 
thoroughly. Heavy concen­
trations of dirt and oxidation may 
be removed by light rubbing 
with very fine steel wool. 
Caution: Use only recommended 
solvents and never use an abrasive 
on fluorescent screens. 
Discard screens with c reases . 
Examine screens to insure that 
intimate contact can be made 
over the full surface. 

« i 

< * 
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w 
D. Assemble components 1, Place screens in cassettes 

with cassettes flat and open on 
the bench. 

2. If a thicker screen is to be 
used on one side, be sure that the 
screen is on the back side of 
the cassettes. 

1! 

u 
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E. Load film 1. Remove film from the box 
one at a time. 

2. Remove interleave from film. 
3. Hold film by the edge and lay 

on screen opposite the flap 
of the casset tes , 

'̂ ' Caution: Avoid crimping, 
sliding, fingerprinting or 
scratching the filmi. 

5. Lay other screen on film 
without sliding-

6, Close cover, tape or lock. 

III. APPLICATION (practice by learner under close supervision) 
A. Have all students practice film loading while room is 

lighted, using old developed film. 

B. Have all students practice film loading in dark room with only 
safe light illumination still using old developed film. 

C. Give close supervision throughout, inviting all questions and 
repeating any procedure that is the least doubtful. 

IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 
A. Collect cassettes, screens and undeveloped film on the work 

bench. Have each student load one cassette in total darkness 
from the disassembled layout. 

B. Check results and discuss repeating operation where unsatisfactory 
results were obtained. 

V. SUMMARY 
A. Good Housekeeping in film loading room is absolutely necessary 

to prevent film artifacts, 

B. Prel iminary steps can be taken before white lights are 
extinguished. 

C. Cassettes should be marked top and bottom so that proper 
thickness screen is on the proper side. 

D. Screens are sometimes used on one side only. 

The Next Lesson is : The Photographic Process 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

17 
5 

1. 5 hours 

SUBJECT: The Photographic Process 

AIM (or purpose): To acquaint the students with the chemical reactions 
which occur in the process of producing a radiograph 

REFERENCES: College Chemistry, Sinko and Plain, 1966, McGraw-Hill 
Book Co, , New York, N, Y. 
Negative Making -- with Kodak, Blank and White Sheet 
Fi lms, Kodak Publication No. F-5'1962, Eastman 
Kodak Co, , Rochester, N, Y-

I, PREPARATION (of the learner) 
A. Develop student interest in the proposed subject by pointing out 

that the sole purpose of the lesson is to ass is t the radiographer 
in doing quality work. 

B, While a knowledge of the chemical processes of film exposure and 
development is not absolutely essential to the production of 
darkened fiim, this knowledge is essential if the radiographer 
desires to maintain the higheit possible level of quality workmanship. 

II, PRESENTATION (of the information) 

Instructional Topics 
A, The emulsion 

1. 
2. 
3 . 

4. 

Gelatin 
Chemical composition 
Sensitive collodial 
suspension 
Grain size 

Things to Remember to Do or Say 
L Explain the purpose of the gelatin: 

a. Acts as a vehicle which 
silver bromide crystals arc 
distributed 

b. Crystal distribution must be 
uniform for dependable radiographs 

c. It has properties which 
increase silver bromide (AgBr) 
sensitivity to radiant energy 

17-5-1 



inm^i mm. wm mmmmmmmmm 

i i 

Outl ine on the c h a l k b o a r d the 
p r o c e s s of mix ing chemiica ls to 
f o r m the s e n s i t i v e co l lod ia l 
s u s p e n s i o n : 
a. S t a r t w i th a f lexible c e l l u l o s e 

d e r i v i t i v e b a s e coa ted wi th 
an a d h e s i v e s u b - c o a t wh ich 
b inds e m u l s i o n f i r m l y to 
b a s e 

b . F i l m coa ted on both s i d e s to 
i n c r e a s e speed 

c . F i l m c o n s i s t s of s e v e n l a y e r s ; 
c e l l u l o s e b a s e , a d h e s i v e on 
both s i d e s , e m u l s i o n on both 
s i d e s , p r o t e c t i v e coa t ing on 
both s i d e s 

W r i t e the c h e m i c a l equa t ion 
for the r e a c t i o n on the c h a l k ­
b o a r d , i . e . , 
AgNo3 + K B r = A g B r + KNO3 
E x p l a i n the l i g h t - s e n s i t i v e 
c h a r a c t e r i s t i c s of s i l v e r b r o m i d e . 
E x p l a i n the r e l a t i o n s h i p b e t w e e n 
g r a i n s i z e and hold ing t i m e of the 
s u s p e n s i o n . 

5 » 
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! 
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n 
B. E x p o s u r e and the l a t e n t 

i m a g e 

C. Deve lop ing 

E x p l a i n the t endency of A g B r to 
d e c o m p o s e to f r e e m e t a l l i c s i l v e r 
when exposed to r a d i a t i o n . 
R e l a t e the a m o u n t of d e c o m p o s i t i o n 
to the a m o u n t of e x p o s u r e . 
A s k q u e s t i o n s . 

E x p l a i n the r e d u c t i o n of A g B r 
by the d e v e l o p e r to f o r m b l ack 
m e t a l l i c s i l v e r . 
R e l a t e the f i lm d e n s i t y to the 
ex t en t of d e c o m p o s i t i o n on 
e x p o s u r e and the a m o u n t of A g B r 
c o n v e r t e d on deve lop ing . 
Define the t i m e d e p e n d e n c e of 
the deve lop ing p r o c e s s . 

li 
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Caution against over develop­
ment and the reduction of all 
si lver to the mietallic form. 

D. Fixing 1. Explain the presence of unaffected 
AgBr left in the lilm after developing 
and its sensitivity to radiation and 
light. 

2. Outline the reaction between the 
fixer (sodium thiosulfate) and 
the unexposed AgBr to form water 
soluble silver thiosulfate ions, 

3. Explain and discuss the time 
dependence of the fixing reaction. 

4. Define the action of hardeners. 

E. Washing and drying 1- Explain the necessity of washing 
to remove the soluble silver ions 
from the film. 

2. Stipulate the time and temperature 
requirements of washing for 
adequate removal of the silver 
ions. 

3. Explain and discuss the drying 
process necessary to put the film 
in condition for handling and 
storage: 
a. Remove excess moisture from 

film 
b. Vent drying cabinet 
c. Do not overheat film 
d. Clean, warm, dry air necessary 
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III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Have individual students explain and illustrate when possible: 
1. The composition of the emulsion 
2. The exposure process and the chemical reactions that occur 
3. The chemical process of development 
4. The chemical process of fixation 

' t 

B. Question to promote discussion: 
1. What is the result of prolonged over-development? 
2. What happens to the unaffected silver bromide crystals if film 

is exposed to light before fixation? 
3. How are solvable ions removed from film? Why? 
4. Why is film washed before drying? 
5. What effect does humidity have on film drying? How can it 

be reduced ? 

; t 

31 i 

a 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. Define the sensitive chemical compound in film emulsions, 
B. What occurs when radiation strikes the emulsion? 
C. Describe what takes place in the developing of film. 
D. What happens to the film if it is left in the developer for an amount 

of time longer than necessary to develop the latent image? 
E. Define the element that forms the black image on the film? 
F . What occurs when the film is fixed? 
G. Why is it necessary to wash the film after fixing? 

Check and discuss. 
V. SUMMARY 

A. Radiographic film normally consists of seven layers of mater ia ls ; 
three layers on each side of the base material . 

B. Silver bromide crystals are light sensitive and are sensitive to 
radiation. 

C. The latent image of a specimen is formed by the decomposition of 
silver bromide to free metallic silver. 

D. Fixation and hardening are necessary for the removal of undeveloped 
silver salts and the hardening of the gelatin so it will withstand drying 
with warm air. 

; f 
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I! 
E, Washing diffuses and washes off the fixer. 

The Next Lesson is : Film Artifacts 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

17 
6 
2 hours 

SUBJECT: Film Artifacts 

AIM (or purpose): To develop an understanding of the various unsatis 
factory conditions which occur in radiography, the 
causes of these conditions, and how they are 
eliminated 

TEACHING AIDS: An assortment of damaged film 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Company, Rochester, N. Y 

I. PREPARATION (of the learner) 
A. After introducing the subject of the lesson, point out that nothing 

reflects more on the abilities of a radiographer than the 
production of poor quality film, even though the poor quality may be 
the result of a variety of causes and many circumstances other 
than poor workmanship. Conditions quite often arise which change 
the quality level of the film and the radiographer must learn to 
recognize these conditions in order to be able to correct the 
cause and bring the level of quality back to normal. 

B, This lesson will deal with the abnormal qualities that can 
affect the quality of film adversely and its importance is 
relatively self evident. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Incorrect density 1. 

1. Over or under-exposure 
2. Over or under-development 
3. Depleted developer 2. 

Explain the conditions which 
can result from incorrect 
exposure. 
Describe the latitude in density 
which can result from developing 
procedures. Explain how changes 
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in development can be beneficial 
as well as harmful. 
Display sample film. 

B. Incorrect contrast 
1. Radiation quality 
2. Over or under-development 

Poor sensitivity 
1. Geometric factors 
2. Fi lm factors 

D. Fog 
1. Light leaks 
2. Radiation leaks 
3. Improper safe lights 
4. Heat, humidity, and 

vapors 
5. Improper darkroom 

procedures 

E. Streaks and stains 
1. Filn:i hangers 
2. Poor chemical agitation 
3. Elimination of stop 

bath 
4. Elimination of wetting 

agents 
5. Spent chemicals 

1. Outline the effects of improper 
penetration characterist ics on 
film contrast. 

2. Describe the effects of 
development procedures on 
contrast. 

3. Display sample film. 

1. Outline the methods of adjusting 
exposure dimensions to improve 
definition = 

2. Review the effects of a large 
focal spot on film sensitivity. 

3. Review the problems in the use 
of radiographic screens 

4- Examine the choice of film for 
the job being performed. 

5, Display sample film. 

1. Describe the effect on film when 
exposed to light or radiation 
leaks. 

2. State the desired characterist ics 
of a safe light and detail the 
consequences of improper handling 
of film under safe light condition, 

3. Explain the effects of atmospheric 
conditions on film fogging. 

4. Describe the dark room procedures 
which result in fogging, 

5. Display sample film. 

1. Explain why dirty film hangers cause 
s t reaks. 

2. Describe the effects of improper 
agitation of developer, stop bath, 
and fixer on stains and streaking. 

3. Explain why the elimination of 
stop bath and wetting agents 
cause streaking. 

4. Describe the staining of film from 
the use of depleted chemicals. 

. 

u 

1 I 
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Display sample film. 

Mechanical film defects 
1. Damage to emulsion 

a. Loosening 
b. Scratching 

2. Crimp marks 
3. Static marks 
4. Air bells 
5. Dirt in cassettes 

1. Describe the conditions which 
cause each of the listed defects. 

2. Explain how these conditions are 
eliminated. 

3= Display sample film. 

III. APPLICATION (drill, i llustrations, analogies, oral questions or 
assignments) 

A. Have all students separate the sample film into groups 
representing: 
1- Improper techniques 
2. Improper darkroom practices 
3, Mechanical handling defects 

B. Suggest that they identify the source of the defects in each 
category. 

C. Have them explain how each defect can be elinzinated. 

IV. TEST (final check on students' comprehension of mater ia l presented) 
NOTE: Written Test 
A. What is the cause of light and dark streaks on film which has 

been developed using hangers? 

B. What causes streaks at the top corners of film which has been 
processed while suspended on film hangers? 

C. How can a radiographer determine if a crimp mark was inade 
before or after exposure? 

D. How is a static mark identified? Eliminated? 

E. What happens to film that is washed for prolonged periods in 
warm water? Why? 

F. Describe the effect of fogging on sensitivity? Why? 

G. How can a radiographer determine when the darkroom 
chemicals need replenishing or replacing? 
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H, What causes air bells? How can they be eliminated? 

Check and discuss 

V, SUMMARY 
A. Correct optimum film density is seldom achieved. 

B. Film contraF* can be improved with correct developing 
procedures, 

C. Good film sensitivity depends upon proper geometry of 
exposure set-up, proper film screens and the proper film. 

D. Film fog is caused by age of film, heat, light leak, over­
developing, improper safe lights, humidity, vapors, etc. 

E. Other film or artifacts are streaks, stains. 

F . Mechanical defects include damaged emulsion, static marks , 
dirt in casset tes . etc = 

The Next Lesson is : Care and Handling of Radiographic Fi lm 

J i 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 17 

Lesson 
Time 1. 5 hours 

SUBJECT: Care and Handling of Radiographic Film 

AIM (or purpose): To teach the correct techniques for care and handling 
of radiographic film 

TEACHING AIDS: Film boxes 
Film with interleaves 
Film storage envelope 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak Co. 
Rochester, N, Y. 

L PREPARATION (of the 1 earner) 
Since radiographic film is highly sensitive and easily damaged. It is 
necessary to consider the subject of care and handling film. Radiographic 
film is sensitive to light, heat, moisture, some gases, radiation and 
physical strain. The best radiographic techniques can be rendered 
worthless if the film is damaged before, during, or after processing. 
To avoid this waste in time, energy, and money, a knowledge of filrn 
handling practices is most essential and in some instances mandatory. 

n . PRESENTATION (of tl.e information) 

Instructional Topics 
A. Opening of film boxes 

B. Loading and handling 
cassettes 

Things to Remember to Do or. Say 
1. Demonstrate the operation. 
2. Explain the function of the inner pack 

or seal (keeps out moisture) 
3. Caution against rapid withdrawal of 

film from the box and explain static 
marks . 

4. Recommend removal of the film in 
the interleave to avoid scratching. 

1. Recommend the loading of film in the 
interleave when screens are not 
employed. 
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Explain why the film cannot be loaded 
in the interleave when using screens; 
Interleaf image appears on radiograph. 
Caution against abrasion of film in 
loading 
Describe the strain damage to film 
caused by excessive bending or pressure 
on the cassette or exposure holder. 

C. Storage of film 1. Explain the ideal storage facility, 
such as the film storage cabinet in 
the darkroom, 

2. Explain the desire for: 
a. Controlled temperature and humidity 
b. Controlled environment 
c. Light tightness 
d= Radiation shielding to prevent fogging 

3. Recommend a film supply equal only to 
requirements.. 

4. Explain the desirability of maintaining a 
stock rotation plan. 

D. Dark room handling 1. Use oldest film first . 
2. Explain and display film damage from: 

a. Improper attachment of film to 
hangers 

b- Overloading tanks 
3. Explain why the temperature of the 

drying process must be controlled. 
4. Excessive humidity and heat affects 

film quality and film drying time. 
5. Explain the necessity of corner 

removal on processed film^because it 
reraoves corner clip holes and sharp 
edges that scratch other film. 

6. Recommend the utilization of inter­
leaving for storage of processed film 
as it prevents film abrasion. 

7. Display the recommended edge seal 
envelope for processed film storage. 

Ill, APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Have all students: 
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A. Explain the procedures, precautions and whys for opening and 
handling of boxed film. 

B. Outline the techniques for loading film cassettes, employing paper 
interleaving, and the avoidance of strain damage. 

C. Describe the ideal film storage area and explain the reasoning 
behind the design, 

D. List three operations in the darkroom where film may be damaged. 

E. Describe the procedure for the storage of exposed film. 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is the purpose of the paper interleave found in new film packages ? 

How can it be used to advantage after the box is opened for use? 

B. What type of film defect can result from very rapid withdrawal of 
film from the package ? 

C. List four operations of film handling where emulsion strain is 
likely to occur, 

D. Why is it best to keep only a limited amount of film in storage? 

E. What is the purpose of corner cutting after the drying of film? 

Check and discuss, 

V. SUMMARY 
A. Care must be taken when removing unexposed film from container to 

prevent static marks on film and to keep sharp corners of film 
fromi damaging other film. 

B. Interleaving paper prevents abrasion and can be left on filnn. if 
screens are not being used in casse t tes . 

C. Film storage includes proper inventory to prevent ageing of film; 
protection from x-ray and gamma radiation and protection from 
excessive heat. 

D. Interleaves should be used in storing processed film. 

The Next Lesson is: Multiple Film Exposure 
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EXPERIMENT SHEET 
Multiple F i lm Exposure 

Unit 17 

Le s s on 8 
Time 4 hours 

SUBJECT: 
The radiographic inspection of pa r t s o r m a t e r i a l s with high subject 
cont ras t due to shape of the par t 

N G . E : 
Ins t ruc to r per forms all operat ions 

INTRODUCTORY INFORMATION: 
When a par t must be inspected which has two c r m o r e a r ea s of varying 
th ickness , selection of the p roper film involves a c r i t i ca l analysis to 
de te rmine the density at the thickest and thinnest a r e a s of the pa r t . 
If the densi ty of the film in these a r e a s cannot be maintained within the 
l imi t s des i r ed for a single film^ mult iple exposures a r e requi red to 
achieve the des i red r e s u l t s . To avoid the t ime consumption of 
mult iple exposure , techniques may be used to achieve the des i red 
r e su l t s in a single exposure . Developing skill in the use of these 
techniques is the purpose of this exper iment . 

MATERIALS AND EQUIPMENT: 
Gamma r a y or x - r a y source and exposure faci l i t ies 
F i l m casse t t e s and film 
Survey m e t e r 
Dens i tomete r 
P e n e t r a m e t e r s , lead numbers , and shims 
CharaTter i s t ic curves of film 
Sample pa r t s 
Darkroom facil i t ies JS: 

PROCEDURE: 
A. Measu re the thickness of the pa r t at the max imum and min imum 

a r e a s . Determine the ra t io of the th i cknesses . 

B. Examine film types to de te rmine if a suitable film ia available 
for a single film inspection. 
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C. Tse characterist ic curves to determine the difference in the relative 
exposure to maintain the density limits between 1. 5 and 3.0. 

D. If a single sheet film cannot be used, select a slow speed film for 
the thin section of the part. The film should be selected to be 
given an exposure for a density of 2,0. 

E. Examine the characterist ics of other film to determine which 
possesses a speed, at a density of 2. 0, relative to the first 
equivalent to the ratio of the thicknesses from the maximum and 
minimum areas . 

F . Load suitable film cassettes with one film of each type and 
appropriate screens. Use only two screens placing one screen 
on each side of the film sandwich. 

G. Transport the equipment to the exposure site. 

H. Select desired exposure conditions and erect equipment. 

I. Setup film for exposure using 2-2T penetrameters for each thickness 
to be examined. Place penetrameters on shims of equal thickness 
if placement cannot be made directly on the part. 

J. Mark the film with appropriate numbers for identification, 

K. Calculate the exposure time to produce a density of 2.0 on the 
slower film and the thinnest section. Check the density which will 
result from exposure of the faster film in the thicker section. 
The density should be between 1 5 and 3.3 , 

L. Energize the survey meter , wait for warmup, and zero meter . 

M. Perform exposure, survey equipment, and secure in safety 
condition. 

N. Develop film for 5 minutes at 68 F. , fix, wash and dry. 

O. View each film individually in the areas of the part where the 
density and sensitivity meet the required l imits . 

P. Measure the density of each film in the areas of interest . 

»> 

11 
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CONCLUSIONS: 

A. The max imum thickness rat io which could be to le ra ted under 
these l imitat ions if Kodak AA and M film were used is 

B. This technique , , o r .̂ be used with 
only one type film even though the density could not be mainta ined 
within l imi t s on a single sheet of film. Explain. 

The densi ty of each film 
exposure calculat ions. 

o r the value expected f rom the 

The Next Lesson i s : Darkroom; 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

18 
1 
2 hours 

SUBJECT: Darkrooms 

AIM (or purpose): To acquaint the student with construction features of 
portable and stationary darkrooms 

REFERENCES: Nondestructive Testing Handbook, Volume I, 1963, 
Society for Nondestructive Testing, Evanston, Illinois 
Information Sheet #47 and #48 

L PREPARATION (of the learner) 
A, Explain that it is sometimes necessary to improvise a temporary 

field darkroom, and a knowledge of the basic requirement of such 
a facility would be most helpful. It would be beneficial to know 
what problems occur when operating from portable darkrooms 
that generally do not occur in stationary facilities, 

B. This lesson will also provide a thorough study and consideration 
of all construction features whether they are used in portable 
or fixed installations. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remennber to Do or Say 
Stationary darkrooms 

1. Layout 
1, Issue information sheets #47 and 

48'. 
2. Describe the area requirements by 

the planned volume of work to be 
performed. 

3, Explain the desirability of separate 
loading and processing rooms for large 
work loads. 

4. Discuss and explain the necessity 
for keeping the wet functions 
separate from the dry as it prevents 
damaging of the film. 
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2. Construction Explain the desirability of using 
chemical resistant paints on 
smooth finished walls since 
photographic chemicals attack 
ordinary house paint. 
Elaborate on the necessity for tile, 
stainless steel or plastic coverings 
around the processing tank area - -
to combat corrosive chemicals. 
Describe suitable floor coverings again 
stressing chemical resistant 
mater ia ls . 
Draw chalkboard sketches of maze type 
entrance and light lock. 
Explain the necessity for stainless 
steel or plastic plumbing-to 
combat corrosive effect caused by 
chemicals. Give examples. 
Explain the function of water line 
check valves which are installed in 
automatic cooling lines preventing 
reverse flow contamination. 

i j 

3. Processing tanks List the desirable tank construction 
mater ia l s - - some types of stainless 
steel, plasties,- hard rubber or 
fiberglass. 
Define the ideal water temperature 
control system. Controls at 
68° - 720. 
Outline the desirable capacity ratio 
for developer, stop bath, fixer, and 
wash tanks. No less than 5 gallons 
each and 10 gallon for wash. 

4. Dryers Explain the necessity for adequate 
capacity so film won't touch and 
stick. 
Describe the desirable features; i . e . , 
t imer, heat and fan controls, drip 
pans, etc. 

U 
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5. Illumination Outline the requirements for 
illumination, 
List the restrictions on brightness: 
a. Fil tered light fixtures positioned 

so film will be handled at least 
4' away 

b, 15 watt bulbs and Wratten filters 
except for extremely light 
sensitive film use 7 1/2 watts 

Describe the method of checking 
to determine if the room is over-
illuminated; 
a. Cut piece of film in two 
b. Develop one piece 
c. Check density 
d Place other piece on table top 

for an hour 
e. Develop second film 
f: Check density 
g.- Compare the two films 

B. Portable Dr.rkrooms 1. Describe a typical portable darkroom 
in terms of size and method of 
construction, see information sheet 
#46 (both sides). 

2. Explain the necessity for additional 
care when working in the restricted 
space of a portable darkroom: 
a- Danger of damaging developed, 

unexposed film 
b. Film must be protected if gamma 

exposure device is stored in 
darkroom 

3. Discuss and explain the problems of 
entrances, cleanliress, sealing of 
tanks, maintenance of chemical 
temperature, drying of film, tank 
capacity,environmental temperature 
control, water supply, power supply, 
etc. 

3 
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in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Have students: 
A. Describe the layout and facilities for the processing of several 

hundred hangers of film per day. 

n 
» i 

II 

B. Outline the requirements and restrictions of darkroom illumination, 

C. Discuss the available construction mater ia ls for processing tanks. 

D. Describe the materials for protection of floors and walls of 
darkrooms. 

E. Compare portable field darkrooms with stationary installations 
and discuss the additional problems of working from portable 
darkrooms. 

IV. TEST (final check on students' comprehension of mater ial presented) *' 
NOTE: Written Test 
A. Draw sketches of two types of entrance ways for stationary darkrooms-|1 

B. Why are processing tanks usually made from stainless steel? 

C. Why are check valves on processing tanks and water lines desirable 
and required by many city regulations ? 

D. List three problems of field darkroom construction which are 
not found in stationary facilities. Explain how these are overcome 
in field installations. 

i 

E. What is the safe distance from exposed film for a 15 watt bulb 
when used in an acceptable safelight holder with a f i l ter? 

Check and discuss. 

V. SUMMARY 
A. Portable field darkrooms are usually not as desirable as fixed 

installation. This is due mainly to an inadequate wash water 
supply and the problem of maintaining temperature control of 
the chemicals. 

D \ 

B. Darkrooms should be planned to provide a "dry" side for film 
loading and unloading and a "wet" side for film processing. 

18-1-4 
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F i l m p r o c e s s i n g c h e m i c a l s a r e c o r r o s i v e and p r e c a u t i o n s m u s t 
be t aken to c o u n t e r a c t th is p r o b l e m when d e s i g n i n g d a r k r o o m 
f a c i l i t i e s . 

D . P o r t a b l e f a c i l i t i e s have m u c h g r e a t e r i n h e r e n t p r o b l e m s in c o m b a t i n g 
t h e effects of c o r r o s i o n by f i l m - d e v e l o p i n g c h e m i c a l s . 

I \ 

I 
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The Next Lesson is: Darkroom Housekeeping 
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lil INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 18 
Lesson_ 
Time 1, 5 hours 

SUBJECT: Darkroom Housekeeping 

AIM (or purpose): To develop an appreciation for maintaining clean safe 
facilities and the care of clothing and skin 

TEACHING AIDS: Plastic gloves and apron 
Film hangers which have been cleaned and some which 
require cleaning 

MATERIALS: Commercial process tank cleaners 

REFERENCES: Radiography in Modern Industy, 1958, Eastman Kodak 
Company, Rochester, N. Y. 

I. PREPARATION (of the learner) 
A. Explain that most radiographer beginners subject their work uniforms 

to chemical stains unknowingly because their vision is obscured while 
processing films in the darkroom. 

B. Outline further that it is possible to remove chemical stains from 
clothing and that this will be covered in the lesson, as well as the 
removal of chemical stains from the hands. 

C. Stress the need for maintaining clean and safe facilities in which to 
work as these are the marks of true professionalism. 

n . PRESENTATION (of the information) 

Instructional Topics 
A. Processing tanks 

Things to Remember to Do or Say 
1. List the sources of contamination: 

a. Chemical stain and gelatin 
b. Fungus and algae 
c. Precipitation from chemicals 

2- Explain the necessity for cleanliness and 
sterility because of fungus growth 

18-2-1 
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B. Processing hangers 

C, Stains on clothing 

4. 

that can occur in chemical tanks. 
Describe and display commercial 
cleaners for the removal of contamination. 
List the chemical formulas on the chalk­
board for use in removal of various 
contaminating agents, 
Outline precautions to be erp.ployed in 
handling chemicals: 
a. Do not let chemicals remain in 

contact with the skin, 
b Avoid splashing liquid or chemicals 

in the eyes. 

Describe and explain the similarity of 
hanger contamination to tank contamiination 
since hangers come in contact with tank 
walls and with chemicals in the tanks. 
List chemical formulas of solutions for 
removal of contamination on the chalk­
board. 
Detail the use of nitric acid solutions 
for very difficult clip stains explaining 
the process of soaking hanger clips in 
nitric acid water solution a few minutes. 
Then rinse with tap water. NOTE: 
Always add acid to water (water in the 
tank first) 
Display dirty and properly cleaned 
hangers. 

Explain that the best method of control 
of clothing stains is the careful handling 
of mater ials to avoid spillage. 
Display rubber or plastic apron used to 
keep chemicals from clothing. 
Demonstrate use. 
Describe the chemicals and methods used to 
remove stains from clothing. Moisten with 
spot remover and rinse with water. 
Chemical spot and stain removers all 
supplied by film manufacturers. 
List the chemical formulas for stain 
removers on the chalkboard. 
Caution against the use of solutions on 
colored fabrics and synthetic fibers 
since some spot removers will bleach 
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out color of garment. 

D. Care of hands 1. Caution against over exposure of hands 
to processing chemicals because they 
can cause skin discoloration and rash. 

2. Recommend the use of gloves and d is ­
posable towels, 

3. List on the chalkboard the formula for 
potassium permanganate solutions used 
to remove skin stains. 

4. Describe the method of skin stain 
removal, 

5. Demonstrate the preferred method. 

in . APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Explain the necessity for periodic cleaning of processing tanks and 
promote discussion, 

B. Explain the consequences of dirty hanger clips and how to remove 
contamination asking questions as explanation progresses . 

C. Describe the method of removing stains from hands and clothing 
demonstrate and have students participate in the examples used. 

IV. TEST (final check on students' comprehension of materials presented) 
NOTE: Written Test 
A. What is the source of contamination found in chemical processing 

tanks ? 

B. What effect does contamination have on film processing quality? 
Describe. 

C. How can stains be removed from clothing? Give examples. 

D. What measures can be employed to prevent skin irri tation from 
chemicals ? 

Check and discuss. 
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V. SUMMARY 
A. Dirty film hangers are a major cause of filmi artifacts. 

B. Quality work cannot be maintained without a constant program of 
darkroom housekeeping. 

C. Fresh chemicals offer no advantage if chemical tanks are not kept 
clean, 

D. Stains on worker 's hands and clothing reflect poorly on the ability 
of the worker. 

i, 
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The Next Lesson is: Insertion of Film on Processing Hangers 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 
Lesson 
Time 

18 
3 

1. 5 hours 

JOB (or operation): Inser t ion of F i lm on P roces s ing Hangers 

AIM (or purpose): To develop skill in the inser t ion of film into p rocess ing 
hangers 

TOOLS AND EQUIPMENT: Darkroom facil i t ies 

MATERIALS: Clean rags 

TEACHING AIDS: Sheets of 14" x 17" film (defective or outdated) 
14" X 17" process ing hangers 
14" X 17" film casse t t e s or exposure holders 
Brush 

Z PREPARATION (of the l ea rner ) ~ 
A. Introduce the subject and elaborate on how the best radiograph 

can be damaged by imprope r inser t ion into p rocess ing hange r s . 
Explain that faulty inser t ion can resu l t in film becoming detached 
in the chemicals or d rye r with subsequent damage to one or m o r e 
of the other film, 

B. Outline that p rocess ing c a m e r a cut film sheets is very s imi l a r to 
p rocess ing x - r a y film and if anyone has such exper ience i t will 
stand him in good stead when studying the m a t e r i a l about to be 
presen ted , 

IL PRESENTATION (of the skills) 

Operat ions or Steps Key Points (things to r e m e m b e r to do 
or say) 

A. Assemble equipment 1. Gather hangers to be loaded. 
2. Collect exposure holders or ca s se t t e s 

containing exposed film. (Use 
outdated or damaged f i lm.) 

18'-3-"l 
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B, Inspect hangers 

C. Position equipment 

D. Remove film from 
cassette (Simulate 
darkroom procedure 
while demonstrating 
in white light) 

1. Examine hangers for contamination. 
2. Inspect clips for bits of film left from 

previous processing. 
3. Clean hangers if necessary before 

proceeding using brushes^ solvents 
and rags, 

1. Turn hangers upside down and lean them 
against back board of work bench. 

2. Clear area to stack hangers after loading 
them (hang from hanger storage racks 
if convenient). 

3. Stack cass^.ttes near the hangers 
allowing room for opening and 
stacking of unloaded casset tes . 

L Unlatch exposure holder, 
2, Remove film from holder by grasping 

the upper left hand corner of the 17" 
length between the thumb and forefinger 
of the left hand. 

@% 
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E. Pick up processing 
hanger (hangers u,re 
stacked upside down. 
Directions apply to 
handling in the posi­
tion in which they 
are stacked) 

F, Clip film to hanger 

1. Pick up the hanger with the right hand, 
2. Grasp the clip in the upper left corner 

between the thumb and forefinger* 
3. Steady the hanger with the other three 

fingers of the right hand. 

1. Open clip in the right hand by 
squeezing* 

Z. Insert the corner of the film held in the 
left hand into th'=̂  clip, 

3. Caution: Do not pin it too close to the 
edge or force it too deeply into clip. 
The pin should pierce the film about 
3/8" from each edge of the film. 

4. Reverse hands and pin the other top 
corner, 

^' Caution: Pin both top corners in 
such manner that the film, hangs straight 
in the hanger. 

6. Holding the hangar upside dov.?n in the 
right hand, grasp the bottom left edge 
of the film by the thumb and forefinger 
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7, 
8, 
9. 

10 
11. 

of the left hand with the bar of the 
hanger in the web of the thumb and the 
back of the hand toward the body. 
Turn the hanger over. 
Clip the corner held in the left hand# 
Grasp the upper right corner with 
the thumb and forefinger of the 
right hand. 
Clip the corner with the left hand. 
Stack or hang the loaded hangers to 
avoid damage until film is loaded into 
processing tanks* 

G. Repeat steps D,K, and F 
with white lights extin­
guished and after ad­
justing to darkened roora 

Repeat the procedure outlined above-

III. APPIJCATION (practice by learner under close supervision) 
A. Have each student simultaneously perform the task of inserting a 

film into a processing hanger several times under supervision of 
the teacher. Do this in a lighted room. 

B. Inspect work and discuss. 

C. Repeat process several times in darkened room under closest 
possible supervision, 

IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 
Have each student insert a film in a hanger in total darkness. Repeat 
until all students can load film without damage and without the aid 
of safe lights. 

Check and d i scuss . 

A. All prel iminary steps must be planned in advance so that student 
will be oriented as to equipment and material location before 
room is darkened. 

B. Hands must be washed and dried before handling film to prevent 
artifacts. 
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C. Hangers must be inspected for cleanliness before lights are 
extinguished. 

D. Film must hang squarely in hanger to prevent bulging and sube ;i^uently 
touching adjoining film while in the chemical processing tanks. 

The Next Lesson is : Use of Film Processing Reels 

18-3-4 
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I N S T R U C T O R ' S LESSON P L A N 
Man ipu l a t i ve Ski l l s 

Unit 18 
L e s s o n 4 
T i m e 1. 5 h o u r s 

J O B (or o p e r a t i o n ) : U s e of F i l m P r o c e s s i n g R e e l s 

AIM (or p u r p o s e ) : To f a m i l i a r i z e the s tuden t with the c o r r e c t u s e of 
f i lm p r o c e s s i n g r e e l s 

TOOLS AND E Q U I P M E N T : D a r k r o o m fac i l i t i e s 
F i l m c a s s e t t e s 
R e e l s 
P l a s t i c o r s t a i n l e s s s t ee l " t e e " s t i c k s 

M A T E R I A L S : C lean r a g s 
S c r u b b r u s h 

TEACHING AIDS: 70 m m f i lm (used o r ou tda ted) 

I . P R E P A R A T I O N (of the l e a r n e r ) 
A. Outline that many radiographic applica.tions require the use of film 

over 17" long requiring for its processing a different type of film 
handler, A reel is usually substituted for the hanger in situations 
of this sort . Show students typical ree ls . There are several 
types on the market. Also show the students the "Tee" shaped 
stainless steel wire tlirough which reels are threaded prior to 
immersion into chemicals, 

B. Explain that the process is quite similar to that used in processing 
regular 35 mm film and if any of those present have experience 
in the processing of this size film,this exposure will be most 
helpful in acquiring the new skills. 

! 
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II. PRESENTATION (of the skills) 

Operations or Steps 

A. Preparation of 70 mm 
film 

B. Inserting film in reel 

Key Points (things to remember to do 
or say) 
Illustrate and explain on the chalkboard 
that one end of the film should be trimmed 
with a paper cutter or scissors removing 
corners . This will facilitate starting the 
film into the grooved guides of the reels . 

1. The film is wound into the grooves in 
the reel or in the space beb-veen the 
wire that the reel is made of. (Show 
both types) The grooves act as 
spacers that allow the chemical 
solution to contact the film between 
each circumferential warp of the film. 

2. Grooves are spaced so that properly 
inserted film surfaces will not conne 
in contact with each other. 

^4 
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Demonstrate using 
previously developed 
film, in light 

D. Placing reels in 
chemicals 

1. Hold the reel in one hand. 
2. Place the end of the film in the clip 

located on the axle of the reel . Some 
reels have a sharp end of a nail that 
is forced through the end of the film. 

3. Holding the side edges of the film with 
the other hand, between the thumb and 
index finger, apply slight, but steady 
pressure to the film to reduce its 
width until it is equal to the width 
between the reel grooves. 

4. While maintaining this slight pressure 
on the film, start rotating the reel with 
the other hand,thereby feeding the film 
into the reel grooves. 

5. After the film has been placed on the reel 
check to see if any film surfaces are 
touching. If they are, unwind the film 
to the point of film contact and rewind. 

1. String each completed reel of film on 
a "Tee" stick by threading the stick 
through the hollow axle of the reel . 

^ 
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E. Removing developed filnn 
from reel 

F . Reel housekeeping 

2, To develop film immerse the reels and 
stick in the chemicals. 

3, Remove the film from the reels by-
grasping the very edge of the film 
with one hand and reel with the other 
hand and unwind it. 

1. Developed film can be dried by hanging 
the film on an improvised clothes line 
made of nylon string and using plastic 
clothes pins. 

2. If the film is dried outdoors avoid strong 
sunlight and dusty a reas . 

3. A large percentage of field radiographs 
are dried in this manner especially 
on pipeline construction jobs. 

Reels must be scrubbed the same as 
film ^angers to remove contaminants 

m . APPLICATION (practice by learner under close supervisioi^ 
A. Pass out reels to each student 

B. Review film inserting sequence and technique by threading an 18" x 
70 mm film on reel . 

i1 

C. Pass out strips of film to each student. 

D Ask them to prepare film for threading as demonstrated in Step II. 

E. Have each student thread film on reel . 

F . Time this operation* 

G. Examine each threaded reel for kinked film and for film surface 
contact. 

H. Practice as many times as necessary, 

I. Repeat E above, using exposed, undeveloped film with white 
lights out in dark room. 

J. Process films. 

K. Examine and discuss resul ts . 

I 
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IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 
A. Have students place films in film cassettes in dark room with 

white lights out. 

B. Have students remove films from cassettes and thread film on 
reels . 

C. . Turn on lights, examine and discuss resul ts . 

D. Turn out white lights and distribute some previously exposed film 
that has not been developed. (Film should be in casset tes) . 

E. Have students remove film froni cassettes, place on reels and 
develop. 

After film have been processed^inspect each person's film on 
viewing screen and point out results of improper reel techniques. 
(Kinks, f ingerprints , etc.) 

Remind students that film artifacts can sometimes be mistaken 
for specimen defects. 

V. SUMMARY 
A. Film preparation for aid in inserting film in reel groove. 

B. Grooves separate layers of film, 

C. Creases and kinks in film will cause film surface contact during 
processing and show up as artifacts on finished radiograph. 

D. Film reels must be kept clean, especially groove surfaces. 

irt 
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The Next Lesson is : Film Processing Chemicals 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 
Lesson 
Time 

18 
5 
2 hours 

SUBJECT: Film Processing Chemicals 

AIM (or purpose): To provide knowledge and information regarding the 
use of various chemicals in the processing of industrial 
radiographic film 

MATERIALS: Bottles and packages of processing chemicals 

REFERENCES: Radiography in Modern Industry^ 1958, Eastman Kodak 
Company, Rochester, N. Y, 

I. PREPARATION (of the learner) 
Much of the students time to date has been devoted to developing a 
clear understanding of the principles of exposure or the taking of a 
good radiograph. The care exercised in the exposure must be 
followed by painstaking perfection in the darkroom if the fundamentals 
learned to date are to be fully utilized. Everyone produces better 
work when he understands the reasons for his actions. The principles 
of chemical processing will be reviewed and expanded in this lesson 
to help improve the procedures and processes employed in the 
darkroom. I I 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Developer 1, 

18-5-1 

This subject was discussed previously 
in the lesson plan entitled "The 
Photographic Process" and therefore 
it should be re\riewed briefly. 
Show the types of prepared chemicals 
available for radiographic use. 
Explain the mixing of chemicals, 
especially the precautions that should 
be taken in mixing dry chemicals. 
Describe the ideal storage environment 
for radiographic chemicals: 
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B. Stop bath 

Fixer 

a. Dry, cool room, 
b Chemicals must not be exposed 

to bright sunshine. 

Define the purpose of the stop bath 
and explain that H. stops the 
alkaline developing process with an 
acid neutralizer. 
Relate the acidity of the stop bath to 
the alkalinity of the developer. 
Describe commercial stop baths and 
the use of acetic acid 
Caution- Use care in mixing strong 
acids demonstrating the proper 
method. 

Review the purpose of the fixer out­
lining that it removes all the undeveloped 
silver. 
Expiain the use of ammonium or 
sodium thiosulfate for fixing. 
Describe the added benefits from use 
of commercially prepared chemicals 
containing agents to control the rate 
of reaction. 
Outline the purpose of the hardener 
explaining that it conditions the 
gelatin so film can withstand drying 
with warm air. 

1 
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D. Wetting agents Describe the purpose of v^etting agents; 
a. Wetting agents remove film 

water marks , 
b. Accelerates drying t ime. 
Explain that household liquid 
detergents are sometimes used for 
this purpose. 

11 

E. Replenishers 1 Define the purpose of replenishing* 
Tabulate the results in increased 
chemical usage from replenishing. 
Explain the effect of replenishment 
on fixing and how it reduces fixing time, 
See Table Xm,P . 
book 
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F . Supp lementa l 1. D e s c r i b e the p r o c e s s of f i lm 
in tens i f i ca t ion : 
a. Unde r deve loped fi lm can be 

d a r k e n e d by i m m e r s i n g i t in 
h a r d e n e r so lu t ion for 5 m i n u t e s . 

b F i l m can be w a s h e d for 5 m i n u t e s 
then i m m e r s e d in an i n t e n s i f i e r 
so lu t ion for up to 10 m i n u t e s . 

2 . Caut ion s tuden t s on the sa fe handl ing 
of s t r o n g c h e m i c a l s u sed in t h e s e 
p r o c e s s e s . 

III. APPLICATION (dri l l , i l lus t ra t ions , analogies, o ra l quest ions o r 
assignments) 

A. Suggest that students desc r ibe the ent i re and complete chemical 
process ing of film. 

B. Have individual students desc r ibe and e laborate on each step in 
the p r o c e s s . 

C. Have students desc r ibe the controls employed for the reac t ion . 

D. Ask for a descr ip t ion of the use of chemica ls other than prepackaged 
that can be used in the process ing of fi lm. 

E . Have one stutfont develop a small radiograph in a set of chemica ls 
previously p repa red in j a r s . R e v e r s e the sequence of the developer 
and the fixer, inviting a predict ion of the resu l t s (Fi lm will be 
c lear ) . 

IV. TEST (final check on s tudents ' comprehension of m a t e r i a l presented) 
NOTE: Writ ten Tes t 
A. What is the purpose of the stop bath? 

B. What type of film ar t i facts r e su l t from el iminat ion of the stop 
bath or from continued use of weak baths ? 

C. What happens to the fixer if the stop bath is depleted or is too 
weak to per form its intended t ask? 

D. What is the purpose of replenishing? 

E . What is the purpose of the pos t -wash wetting agents? 

Check and d i scuss . 
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V. SUMMARY 
A. Developer sbculd be mixed thoroughly, kept in a temperature con­

trolled environment and not exposed U sunlight, 

B. The stop bath neutralizes the alkaline action of the developer, 

C. The fixer removes all undeveloped silver. Also hardens or 
conditions gelatin for drying in warm air, 

D. Wetting agents remove water marks and accelerate drying tin^o. 

The Next Lesson is ; Darkroom Film Processing 
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INSTRUCTOR'S LLSSON PLAN 
Manipulative Skills 

I 
s 

Unit 
Lesson 
Time _ 

18 
6 
2 hours 

JOB (or operation): Darkroom Film Processing 

AIM (or purpose): To assist students in acquiring the necessary skill 
and the proper techniques in darkroom procedure and 
the chemical processing of film 

TOOLS AND EQUIPMENT: Film hangers 
Processing tanks 
Development time indicator chart 
Darkroom facility 
Timer 
Thermometer 

MATERIALS: Processing chemicals 

TEACHING AIDS: Exposed or outdated film 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Company, Rochester, N, Y, 
Nondestructive Testing Handbook, Volume I, 1963, 
Society for Nondestructive Testing, Evanston, Illinois 

I. PREPARATION (of the learner) 
Explain that the exposure of a film is only one part of the process of 
producing a radiograph. The proper chemical processing of the 
film is equally as important as the exposure. Processing techniques 
do not change appreciably once the fundamentals have been mastered 
and repetition and practice does the rest, until ultimately the procedures 
become automatic reactions. It is therefore easy to see the importance 
cf establishing good work habits from the beginning. 
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II. PRESENTATION {of the skills) 

»rl 

Operations or .Steps 

A. Prepare processing 
tanks 

Key Points (things to remember to 
_do or say) 
1. Have all chemicals and mater ia ls 

ready to use in dark room. Establish 
proper temperature and prepare to 
demonstrate. 

2. Remove lids from the tanks and store 
out of way^ 

3. Energize temperature control device* 
4. Use plastic or rubber paddles to 

stir chemicals, 
5. Replenish chennical to proper height 

in tanks, 

T 
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B. Load hangers 

C, Set timer 

6 

Since hanger loading is covered by 
another lesson, review briefly. 

1. Check the temperature of the 
chemicalsi 

2, Use a process time indicator or chart 
to determine the optimum process 
t i m e I 

3- Set t imer for the indicated t ime. 

^ ^ 

»i^ 

D. Developing 

I 

1, Pick up hangers containing film by 
the cross bar, 

2, Caution: If more than one film is 
handled at a time^ separate hangers 
with fingers. Do not attempt to handle 
more than three hangers at a time. 

3 Lower film into tank slowly, keeping 
hangers vertical and separated. 

4- Energize timer^ 
5. Agitate each film to remove air 

bubbles from the surface by raising 
hanger about 1/2" and tap^jing sharply 
on the top of the tank. 

6- Agitate each film every 30 seconds 
by moving from side to side and up 
and down in tank. Better results can 
be obtained by lifting film clear of 
tank and draining from the corner, 

7. Remove film from the tank and place 
in clear water when proper time has 
been reached. 

u 
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E. Stopping development 

8. Accomplish Step 7 quickly as 
developing reaction is continuing. 

Immerse film in stop bath for 30 
to 60 seconds maintaining good agitation. 

I 
F, Fixation 1. Immierse film in fixing solution^ 

2. Agitate frequently using the same 
procedure as for development. 

3. Allow the film to remain in the 
solution for twice the length of time 
required to clear for a pre-established 
time interval. 

G. Washing 

I 

Remove the film from the fixer solution 
and place in the wash tank. 
Preferably place it in the end of the 
tank nearest the drain. 
Caution: Entire hanger must be 
immersed to remove all chemicals 
from the hanger as well. 
Continue moving the film toward 
inlet side as more film is added to the 
wash tank. 
Leave the film in the tank the length 
of time necessary to remove all of the 
fixer solution. 

He Removing wator marks 
i 
i. 

1. Remove the film from the wash water 
and immerse it in a wetting agent. 

2. Drain all excess water from the film 
and tap the hanger lightly on the tank 
to loosen ail water under the clips. 

I. Drying 1. Energize the film dryer. 
2. Place the film in the dryer and 

allow it to remain until the film is 
thoroughly dry. 
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The Next Lesson i s ; Control of Chex-nical P r o c e s s i n g 

18-6-4 

mi 

ILL, APPLICATION (pract ice by l e a r n e r under close supervision) 
A. Divide the students into groups of two. Have each pai r run through 

the ent i re p rocedure using dry tanks {no chemicals) , 

B. Observe each group and make notations and cor rec t ions , 

C. Discuss observa t ions , give help as needed. 

D. Continue p rac t i ce . This t ime follow the same procedure but 
actually p rocess undeveloped film Give close supervis ion. 

IV. TEST (performance of skill to acceptable s tandards) 
NOTE: Pe r fo rmance Test 
A. Have each student develop an exposed film under safelight 

conditions using the p rocedures outlined in the l esson . 

B. Continue test ing until all s tudents have developed acceptable film 
and have demons t ra ted p rope r da rk room p rocedu re s , 

V. SUMMARY 
A. Cor r ec t film p rocess ing technique is as impor tan t as c o r r e c t 

exposure techniques in obtaining quality rad iographs , 

B . Shortening of recommended process ing t imes can only resu l t in i | 
a reduction of quality in the radiograph. 

C. Eve ry film process ing s tep i s impor tan t if opt imum re su l t s a r e 41 
to be obtained. 

• • 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 18 

Lesson 
Time 2 hours 

SUBJECT: Control of Chemical Processing 

AIM (or purpose): To furnish the student with information on methods of 
testing and controlling dark room chemical processing 

REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Company, Rochester, N. Y. 

L PREPARATION (of the learner) 
Write aim of lesson on chalkboard and point out that many laboratories 
employ a system of chemical replacement on a time or film-processed 
basis regardless of the activity of the chemicals. Other laboratories 
use chemicals until the quality of the procesped film is noticeably 
affected. Competent radiographers use more economical and scientific 
approaches to the replacement of chemicals and this lesson will provide 
the information on how this important procedure is accomplished. 

IL PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Developer control 1. Explain the desirability of controlling 

the chemical activity of the developer, 
2. Describe the orocedure and list tht 

steps on the chalkboard for developer 
control: 
a. Exposure of test film 
b. Preparation of test strip 
c. Storage of test film 
d Development of test strip 
e. Determination of density 
f. Adjustment of procedure 
g. Preservat ion of standard str ip 

18-7-1 
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B, Stop bath control Explain the method of control based on 
the area of film processed, noting 
that stop bath changes color as it 
weakens. 
List on the chalkboard the area of the 
v3,rious types of fili*i which can be 
processed with one gallon of stop 
bath. 

• 9 > 

«» 

C. Fixer control Explain the use of emulsion clearing 
time to control baths which are not 
replenished explaining that total 
fixing time should be twice the 
clearing time. 
Describe the limitation on replenishment 
cycles for discarding a fixer bath 
(Refer to Table XIII^P. 75, Eastman 
Textbook) 
List on the chalkboard the areas of 
various films which can be processed 
with one gallon of fixer bath. See 

Ki 

»* 

w5 

»> 
Table Xm,P= 18 ^Eastman Textbook, 

D. Ad eqjiacy of washing 1. Describe commercial hypo test 
solutions for determining the amount 
of fixer remaining in the film 
emulsion after washing. 

2. Inform the student of the existence of 
the American Standard ASA PH4. 8 for 
precision determination of fixer 
remaining in the emulsion. 

III. APPLICATION {drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Start discussion and have students explain the method of developer 
control. 

w * 

- i 

m * 

ft* 

B. Have them compare the amount of film processed to useful life of 
a stop bath. 

C. Ask students to describe the methods for determining exhaustion of 
fixer solutions. 

s\ 

D. Have the group tell why all fixer should be removed from film and 
how to determine the adeqiBcy of the wash cycle. 

r J 
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IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. Why is a check system desirable for control of chemical solution 

activity in film processing? 

B. What method is used to correct the activity of a developer if the 
film test s tr ip has too high a density? 

C. What is the common practice used to control fixer activity? 

D. What undesirable effects res t r ic t the repeated replenishment 
of fixer solutions ? 

Check and discuss. 

V. SUMMARY 
A. While recommended developing and fixing t imes vary,they are all 

based on fresh, full strength chemicals used at or near 68^ F . 

B. Some developer stop baths indicate a need for replacement by a change 
in color, 

C. Developer is seldom contaminated because it is used first but 
liquid level must be maintained in addition to replacing spent 
developer with a replenishing agent, 

D. Adequate cycle with a constant replacement of wash water is very 
desirable. 

The Next Lesson i s : Preparing for Field Radiography 

18-7-3 
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1 INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 18 
Lesson 8 
Time 6 hours 

JOB (or operation): Preparing for Field Radiography 

AIM (or purpose): To develop skill in the procedures and precautions 
required to move radiographic equipment and portable 
darkrooms to a field location 

TOOLS AND EQUIPMENT: Portable darkroom I 
Motor vehicle i 
Gamma ray camera and controls | 
Survey meter . Dosimeter charger, ! 
Fi lm badges ] 

MATERIALS: All film and accessories necessary to perform the 
radiographic functions 

REFERENCES: Title 10, Federal Register, Par t s 20 and 34, Rules and 
Regulations, U. S. Atomic Energy Commission, 
Washington, D. C. 
Information Sheet #3 

^ L PREPARATION (of the learner) 
Much of the success achieved in any field operation depends in 
large measure on careful planning before leaving for the jobsite. 
A professional radiographer should form the habit of checking all 
equipment before leaving and be able to select the darkroom location 
which is most convenient to the work on the site. With practice and 
study these good work habits can be acquired and retained. Write 
aim on chalkboard. 
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n . PRESENTATION (of the skills) 

Operations or Steps 

A. Prepare vehicle for 
tr avel 

Key Points (things to remember J:o 
do or say) 
i. Place 'Caution Radioactive 

Materials" signs on vehicle carrying 
the gamma source. 

2. Stow all loose mater ia ls in the dark­
room in the proper bins. 

3. Fill water containers with fresh 
water. 

4. Replenish process chemicals as 
needed. 

5. Check expendable supplies and 
replenish where necessary. 

6. Check accessory equipment: 
a. Film holders 
b. Lead numbers 
c. Film hangers 
d. Tape 
e. Measuring rules 
f- Survey meters 
g. Spare chemicals 

7 Fasten all covers and doors securely* 
8, Load gamma source and secure in 

place, 
9 Load film. Caution: Store film at 

greatest distance possible from 
source. 

i 
«1r 

"T 

.1 

.1 

Travel to location 1. Select route with smoothest road 
surface. 

2. Avoid quick stops or weaving in 
and out of traffic, 

3. Do not leave vehicle unlocked if 
unattended. 

Place vehicle on 
location 

Select a level location for spotting 
of the portable darkroom. Caution: 
Do not obstruct normal traffic. 
Place jacks under vehicle for 
stability if jacks are available. 

IJ 
n ! 

b<« 

51 
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D- Preparation of job site 

0 

5-

Examine the work area for presence 
of other worknnen or for instruments 
which might be damaged by radiation. 
For example; Many processing plants 
use control instruments that respond 
to a fixed amount of radiation. If 
another radiation field is created 
near this instrument^it will s tart to 
give false signals that can upset 
the operation of the processing unit. 
Erec t rope barricades and radiation 
signs. Note: Do not obstruct normal 
operations with barricades unless a 
radiation hazard does actually exist. 
Do not omit the barricades from 
areas where radiation hazards exist 
just because it may hinder other 
operations, 
Examine area again for presence of 
workmen. 
Unload the equipment to be used. 

n i . APPLICATION (practice by learner under close supervision) 
A. Divide the class into small groups. Have each group prepare the 

vehicle for movement., move to a job site., and setup for performance, 
Have the group return the vehicle to the laboratory and place the 
equipment in its original condition- Supervise the preparation and 
movements. 

B. Repeat the operations having the students tell what they are doing 
and why they are doing it, correct any faulty concepts or operations, 

IV. TEST (performance of skill to acceptable standards 
NOTE: Performance Test 
A. Grade each student on the preparation of equipment and vehicle, 

conduct of driving, and selection of location on each trip made 
with the portable darkroom. 

B. After each trip,discuss the conduct of the t r ip with the students 
Indicate areas of needed improvement. 
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V. SUMMARY 
A. It is important to use a check l is t when preparing for a field 

assignment. 

B. Gamma exposure devices must be locked at all times when not in 
use and especially when being transported to and from field 
assignments, 

( 

»?ft 

C. Vehicle transporting gamma exposure device must have radiation 
warning signs prominently displayed. «» 

D. It is desirable to pick the smoothest route to and from field 
location because: 
a. Chemicals can spill out of tank 
b. Survey meters can be damaged 
c. Exposure device can be damaged 

E. Constant surveillance is necessary when using gamma and x-ray 
equipment outside a controlled area. 

«» 

The Next Lesson is: Photographic Density 
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INSTRUCTOi^'S LESSON PLAN 
Related Technical Infornnation 

Unit 
Lesson 
Time 

19 
1 
2 hours 

SUBJECT: Pnotographic Density 

AIM (or purpose): To develop an understanding of the r^.eaning and the 
miathematical concepts of photographic density 

TEACHING AIDS: Light source (spot film viewer) 
Film densitometer 
Film density strips 
Logarithm tables , 

REFERENCES: Radiography in Modern Industry, Eastman Kodak 
Company, 1958, Rochester, N, Y, 

L PREPARATION (of the learner) 
The variation in filin dens^Hes caused by differences in radiation 
intensity cause c.. contrast which outlines the image of the part and any 
possible defects. Film density is a logarithmic function which relates 
to the radiation absorption characterist ics of the specimen. To 
better venders tand the character of the defect which al lers the radiation 
intensity and the resultant film image, it is necessary to understand 
the nature of density variations. This lesson will help one gain a 
better understanding of these principles. 

II, PRESENTATION (of the information) 

Instructional Topics 
A. Photographic density 

Things to Remembe: to Do or Say 
Write the definition on the chalk­
board: "Density is the logarithm 
of a ratio of the amount of light 
striking a film compared to the 
amount which pa -ses through to 
the other side". 

B. The mathemiatical 
expression 
D = log lo 

1. Write the expression on the chalk­
board. 
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C. Measuring density 

2. Also write the definition of each 
member of the expression on the 
chalkboard showing tha!; density-
equals the log of light incident on 
the film divided by light intensity 
transmitted through the film. 

3. Use an example to explain the use 
of the equation. 

4. Display film strips to show 
differences in density. Do this 
with the use of a spot viewer, 

1. Display the film densitometer. 
2. Outline its function explaining that 

it measures relative film density. 
3. Explain briefly the principle of 

the instruments operation: 
a. Measures the ratio between the 

amount of light reaching front 
side of film compared to amount 
of light emerging at the back side 
of film, 

b. That a photo cell is the basis of 
this method of measurement . 

4. Show the instrument in operation 
using a film str ip. 

5. Demonstrate how to use the film str ip 
to estimate the density without the 
necessity of performing an 
actual measuiement: 
a. Hold film str ip next to radiograph, 
b. Try to match up radiograph's 

density with a part icular step 
of the calibrated film str ip. 

c. Check results and discuss. 

1 

•;f 

II 
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U 
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III. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 

To promote discussion and provide the basis for questioning^ask the 
group to answer the following statements giving one or more students 
an opportunity to handle each topic. 
A. Define film density. Explain your definition. 
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i P P B ^ ^^a^^mmmmmmmm'A'^mm^smmiWMmmmp^^^i'^' 
,<• WjWijgg'Jgigt»?l^'rgTT^?G ^.-^Fili---^-

B. How is density measured? How do densitometers measure density? 

C. What is the mathematical equation of density? 

Suggest that students solve the following proble^ns on the chalkboard: 

A. If the light entering a film has an intensity of 100 and the light coming 
through to the opposite side has an intensity of 10, what is the 
film density? 

B. If the light passing through a film is reduced by a. factor of 4, what 
is the film density? 

C. If the percentage of light passing through a film is only 5% of 
that entering the film, what is the density? 

IV, TEST {final check on students' comprehension of mater ial presentei) 
NOTE: Written Test 
Indicate the correct answer, 
A. Film density is the logarithm of the reduction factor of the 

passing through the filnn. 
1. Radiation strength 
2. Radiation intensity 
3. Light emission 
4. Light intensity 

B. Density is measured by determining the logarithm of the 

1. Ratio of the light entering to light leaving 
2. Ratio of the light leaving to the light entering 
3. Light intensity of the light leaving the film 
4. Intensity uf ih^ i-ighi entering the film 

C. Density can be approximated by « 
1. Measuring the thickness of the part being inspected 
2. Measuring the intensity of the light leaving the film 
3. Comparing the film with a density str ip 
4. Approximating the intensity of the radiation reaching the film 

Work the following problems: 

D. The light entering a film has an intensity of 500 and the light 
comiing through to the other side has an intensity of 50. What 
is the film density? 

19-1-3 
\ 



re^ggB^iss^sgsi^^5!gg9?5Rgssi^gss5^*^s»?5ss 
&35SS5W '*"^"'^*-' 

19-1 4 

%« 

E, If the light pass ing through a film is reduced by a factor of 25, what 
is the film dens i ty? 

F . If the density of a film is 2 .0 and a light en te rs the film with an 
intensity of 100, what is the intensi ty of the light at the exit s ide? 

i 

V. SUMMARY 
A. RadiogT^aphic re la t ive film density is the log of the ra t io of light 

incidei. on a film compared to the light emerging through the 
film. d 

B. F i lm densi t ies cannot be es t imated accurate ly on a v isual bas i s , 
therefore, a dens i tometer should be used. 

C. The radiographic film densi ty range is impor tant for quali ty work. 

i 
1 
=•1 n 

ji 

ii 

i 

The Next Lesson i s . Calibrat ion of a T ransmis s ion Dens i tomete r 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 19 
Lesson 2 
Time 2hours 

JOB (or operation): Calibration of a Transmission Densitometer 

AIM (or purpose): To develop skill in calibrating and using a film 
densitometer 

TOOLS AND EQUIPMENT: Photovolt t ransmission densitometer 
Various types of measuring meters 

TEACHING AIDS: Fi lm density strips 
Sample radiographs 
Various types of measuring mete r s 

REFERENCES: Manufacturers operating instruction manual 

I. PREPARATION (of t.. learner) 
Introduce this lesson by having studepts visually estimate three 
different relative densities on a radiograph of a steel step wedge. 
Record individual est imates on the chalkboard and follow up by 
checking the relative densities on the photovolt type densitometer. 
The results should be something less than accurate and this will 
demonstrate the importance of using a densitometer in measuring 
relative film density. Compare a densitometer to other type meters 
students should be familiar with. A densitometer is an instrument 
for measuring relative fiira density. Densitometers a re of two types, 
visual and photoelectric. Great accuracy is generally not required 
in film density measurements , however, some specifications require 
a definite range of density for all film delivered to specification. 
It is necessary for tbe radiographer to know how to obtain the density 
of a film if the w-^iic is performed according to these specifications. 

n . PRESENTATION (of the skills) 
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U. PRESENTATION (continued) I 
Operations or Steps 

A. Set up 

B. Zero and warmup 

C. Calibrate photometer 

Key Points {things to remember to 
do or say) 
1. Place densitometer on a table of 

convenient height. 
2 Turn off main switch and power 

switch on the density unit. 
3. Connect control panel to 

density unit. 
4. Connect instrument to proper 

power source. 

1. Check mechanical zero on indicating 
meter . Adjust if necessary. 

2. Turn range switch to the lowest 
sensitivity setting. 

3. Turn selector svdtch to warmup 
position. 

4. Turn lamp control knobs on 
density unit full counter clockv^ise 
and energize power switch on the 
density unit, 

5. Allow ten minutes for warmup. 

1. Set the pointer to the index on the 
high density side of the meter by 
electrical zero control adjustment. 

2. Turn sensitivity switch to maximum 
and check above operation. Readjust 
if necessary. 

3. Return sensitivity to minimum position, 
4. Depress a r m of density unit firmly 

to the aperture without a negative in 
position. 

5. Open shutter by depressing plunger 
on end of a rm. 

6. Turn fine lamp control to midway 
position. 

?. Make an approximate meter zero 
with the coarse lamp control. 

8. Make final zero adjustment v^ith 
fine control. 

9. Release shatter nd c'leck index 
on high end of scale. Recalibrate 
if necessary 

r^ 

1^ 
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D. Measuring density 1 Place negative on density unit 
table with the a rea to be measured 
over the aperture. 

2. Depress the arnn and open the 
shutter. 

3. Read the density direct from the 
meter . 

4. For density above 1. 3 move 
sensitivity switch to proper 
position and add a density value 
equal to the number on the 
selector switch opposite the 
index mark. 

III. APPLICATION (practice by learner under close supervision) 
Divide the students into small groups. Under close supervision 
have each student in each group repeat the following demonstration: 
A. Set up. 

B. Zero and warm up. 

C. Calibrate photometer. 

D. Measure density of film. 

IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 
A, Request that each student calibrate the instrument. 

B. Have them read and record the density of each increment of 
a test str ip made of a step wedge. 

E. Compare their results with yours, 

Check and discuss. 

V, SUMMARY 
A. A densitometer is a valuable aid in improving the quality of 

radiographs. 

B. "^he densitometer eliminates guesswork when checking resul ts 
of exposure time calculations. 

C. A densitomt ter is often used to estimate percentage of metal 
loss occurring in pip^rp subject to corrosive attack. 

The Next Lesson is: Measurr.ig Radiographic Sensitivity 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 20 
Lesson 
Time 2 hours 

SUBJECT: Measuring Radiographic Sensitivity 

AIM (or purpose): To outline the purpose and methods of using 
image quality indicators 

TEACHING AIDS: Assorted penetrameters 
Film viewer 
Sample film showing penetrameters 

REFERENCES: Standard for Welding of Reactor Coolant and 
Associated Systems and Components for Nuclear 
Power Plants, Nav-Ships, 250-1500-1, Nov. I960, 
U. S. Navy Bureau of Ships 
Radiography in Modern Industry, Eastman Kodak Co., 
1958, Rochester. N. Y, 
Information Sheets #49 and #50 

L PREPARATION (of the learner) 
Write aim on chalkboard explaining that much of the success of the 
radiographic operation depends on the ability of the radiographer to 
achieve the required sensitivity in his work. To insure that he 
has nnet the desired requirements, the radiographer must have some 
type of image quality indicator. The purpose of this lesson is to 
develop a better understanding of the various types of indicators, 
describe their use, and impart a thorough knowledge of the l imi­
tations of their use. 

n . PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
Penetrameter 
sensitivity 

Write the following definition on 
the chalkboard: "An indication of 
the ability of the radiographic 
procedure is to indicate a certain 
difference in specimen thickness" 
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r m^mmmmmmmmmmmmmmmmmmmmmmfii^mmmm •pp" 

] 

Elaborate on the above definition: 
a. Penetrameter sensitivity does 

not guarantee the ability to 
detect a defect, 

b. The sharp edges of a penetra­
meter are more easily seen 
than natural defects. 

c. Only indicates ability to detect 
a thickness changej 

Describe the generally accepted 
sensitivity levels of American 
specification {Z^c of the specimen 
thickness) 

I 
Penetrameter 
construction 

Radiographic quality 
level 

1. Draw a chalkboard sketch of the 
various types of penetrameters 
including the European types. 

2. Distribute a specification sheet on 
a typical American penetrameter . 
Information sheets #49 and #50 

3. Explain the function of the holes 
and slots outlining that hole diameters 
are usually one, two and four 
times the penetrameter thickness. 
One or more holes should be 
perceptible in the radiographic 
image. 

4. Display all available penetrameter 
types for student examination. 

5. Explain why penetrameters should 
be made of similar mater ia l to that 
being inspected as they usually 
represent a 2% increase in subject 
thickness on the radiograph. 

1. Explain radiographic quality level 
in terms of shim thickness and hole 

size. 
2. Standard quality level is generally 

designated as 2-2T. 
3. To indicate 2-2T quality the 2T 

hole is a 2% shim must be clearly 
visible. 

I 
4 
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D. Placement of 
penetr ame te r s 

Explain that penetrameters are 
placed on the source side of the 
specimen because image quality-
indication shoiild represent the 
farthest specimen-film distance. 
Explain that shim blocks a re required 
to achieve proper thickness since 
shim blocks make up difference in 
weld thickness aind plate thickness, 
(Penetrameter is placed on the 
plate.) 
Describe and il lustrate with a 
chalkboard sketch the technique 
for determining the proper 
penetrameter when the penetra­
meter can not be placed on the 
source side. 

I 

i I 

E. Fi lm quality 

C 

1. Caution students against acceptance 
of film quality on penetrameter image 
alone. 

2. Outline other meams of determining 
film quality such as : 
a... Freedom from light leaks 
b. Elimination of processing defects 

such as s t reaks, air bells, and 
water marks 

c. Cleanliness of film and freedom 
from dirt and scratches 

d. Absence of pressure marks and 
crimps 

e. Indication of poor screen contact 

i n . APPLICATION (drill, i l lustrations, analogies, oral questions or 
as signments) 

A. Refer to specification sheet for construction of penetrameters aiid 
ask individusJ. students to explain the various dimensions and 
how they a re obtained. 

To stimulate discussion ask the group the following questions, give 
one or more students an opportunity to answer. In the event that 
no answer or an incorrect one is offered^hasten to supply the 
correct information and give all supporting data freely. Be 
careful not to request answers on subject not fully covered 
in previous presentations: 
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1. What is meant by penetrameter sensitivity? 
2. What iS the generally accepted penetrameter sensitivity? 
3. What is meant by radiographic quality level ? 
4. Wliat is the generally accepted value of radiographic quality 

level ? 
5. Why is the penetrameter placed on the source side of the 

specimen? 
6. What does a penetrameter measure? 
7. What are other factors which indicate filnn quality? 

1 

C. Have the students view the sample film and identify the penetrameter «̂  
sensi\=ity and the radiographic quality level of each film. i 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
Each statement below contains a missing word or words, therefore, 
the missing information should be supplied-
A. Penetrameter sensitivity is an indication of the ability of a 

radiographic procedure to indicate a difference in specimen 

B- The generally accepted radiographic quality level is , 
which means the procedure has the ability to resolve a 

hole in a thick shim. 

C, Shim blocks are used under penetrameter in weld inspection to 
increase the of the metal to the same as the weld 
reinforcement. 

Ji» 

^ 
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D. Penetrameters are placed on the source side of the specimen 
greatest by this placement. because their image is 

•J 

E. Penetrameters should be constructed of mater ials having similar 
radiation properties as the specimen to be inspected, 

V. SUMMARY 
A, A penetranneter is an image quality indicator . 

B. An image quality indicator is used to detect a thickness change. 

I 
•JB9 

C. There a re several shapes and sizes of penetrameters 

D, Penetrameters are placed between the source of penetrating radiation 
and the specimen being radiographed wnen feasible. 

20^1-4 
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E. There are other means of determining film quality besides the 

penetrsimeter image. 

fe 

The Next Lesson is : Radiographic Subject Contrast 
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INSTRUCTOR'S LESSON PEAN 
Related Technical Information 

Unit 20 
Lesson 
Time 2 hours 

SUBJECT: Radiographic Subject Contrast 

AIM (or purpose): To furnish the student with a basic understanding of 
the factors controlling radiographic sensitivity 

TEACHING AIDS; Film viewer 
X-ray exposure charts 
Sample radiographic film 

REFERENCES: Radiography m Modern Industry, Eastman Kodak Co. , 
1958, Rochester, N, Y.-

T. PREPARATION (of"the17arner) 
Since the primary purpose of most radiographic inspections is to 
detect defects and discontinuities in mater ia ls , a knowledge of the 
factors affecting the sensitivity of the procedure is quite important. 
The thickness of the various portions of the specimen influences the 
radiation reaching the film, therefore, the ratio of the intens:<^ies 
from different thicknesses is called the subject contrast. To 
study the effect of subject contrast on film sensitivity is the purpose 
of this lesson and its relative importance is self evident. 

IL PRESENTATION (of theTnformation) 

Instructional Topics 
A. Subject contrast 

Things to Remember to Do or Say 
Write the definition of subject 
contrast on the chalkboard: "The 
ratio of radiation intensities 
transmitted by different portions 
of the specimen." 
Explain the definition and il lustrate 
with a chalkboard sketch such as 
P'ig, 10 in Radiography in Modern 
Industry. 

?.0-.2a 
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Explain the independence of subject 
contrast from time, milliamperage, 
distance, and film type, pointing out 
that subject contrast depends basically 
upon specimen thickness and density 
variations, 

] 

B, Factors affecting subject 
contrast 
1. Thickness difference 

in specimen 

Using an exposure chart, i l lustrate by 
a chalkboard sketch the range of 
intensities which can be produced from 
a specimen with a thickness difference 
of 2 to L See page 49 of Radiography in 
Modern Industry. 
Display sample film showing the subject 
contrast obtainable from different 
thicknesses. 

I 

2, Radiographic quality 

3. Radiation scattering 

lo Define radiographic quality and write 
on the chalkboard; "The relationship 
between the specimen geometry and 
the penetrating qualities of the radiation',' 

2, Using an exposure chart, i l lustrate on 
the chalkboard the ratio of intensities 
from a specimen with a 2 to 1 thickness 
ratio when different kv*s are used, 

3, Display film showing the change in 
subject contrast from several 
different kv ' s , 

1, Review the effects of scattered radiation 
on the overall density of the film. 

2, Explain why scattering reduces contrast, 
3, Explain the benefits from the use of 

masks and diaphragms: 
a. Scatter fogs film, undercuts thin 

parts of specinaen, reduces overall 
contrast* 

b. Tends to cause a fog or haze over 
image, 

c. Masks and diaphragms absorb 
scatter. 

d. Fi l ters absorb soft radiation that 
causes scatter* 

•I 
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Descr ibe the action of f i l ters in 
the radicttion beami. 
Review the actions of intensifying 
sc reens ; 
a. Reduce exposure t ime at high kvp, 
b. Improve radiographic quality at low 

kv, 
c. Reduce sca t te r in both cases* 
Display sample radiographs which show 
proper and improper control of 
sca t t e red radiat ion. 

s 

III. APPLICATION (dril l , i l lus t ra t ions , analogies, o ra l questions or 
ass ignments) 

To promote d iscuss ion, invite the group to consider var ious 
ques t ions . Give one or m o r e individuals opportunity to answer , however, 
in the event an imprope r o r i nco r r ec t answer is given the ins t ruc to r 
mus t has ten to co r r ec t the raa t te r and avoid such questions as ref lects 
unexplored subject m a t t e r , 
A. What a r e the fac tors which affect subject con t r a s t ? 

B. What is subject c o n t r a s t ? 

C. Wha'; is radiation qual i ty? 

D. How does sca t te red radiat ion affect subject con t r a s t ? 

E . What effect does a difference in section thickness within a speciraen 
have on subject contra,st? 

F . What a r e some of the methods of reducing radiat ion s ca t t e r i ng? 

IV. TEST (final check on s tudents ' comprehension of ma t e r i a l presented) 
NOTE: Writ ten Test 
Indicate the c o r r e c t answer by writ ing in one of the four suggested answers 
A, Subject cont ras t i s the ra t io of the t r ansmi t t ed by 

different port ions of the specimen, 
1. Gamma rays 
2. X - r a y s 
3. Radiation in tensi t ies 
4. Density levels 
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B. When the subject contrast increases, the film will respond by 

3 

1. Fogging 
2. Increasing contrast 
3, Decreasing contrast 
4, Decreasing exposure time 

C. If two radiographs are made of the same test piece using different 
kilovoltageSj the radiation intensity ratio from area of different 
thicknesses will be for the higher kilovoltage. 
L Higher 
2. The same 
3, Lower 

I 
I 
izB . 

D, Radiographic quality is the relationship between the specimen 
geometry and . 
L The gamma ray source strength 
2. The intensity of the radiation 
3. The exposure factor 
4. The penetrating qualities of the radiation 

V 

E, Scattered radiation reduces subject contrast by 
L Reducing exposure time 
2, Producing a coherent uniform radiation 
3, Intensification of the pr imary radiation 
4, Creating a haze or fog over the image 4031 

V. SUMMARY .. 
A, Subject contrast is the ratio of radiation intensities transmitted by 

different portions of the specimen. 

B, The factors affecting subject contrast a re : Thickness variation 
in specimen, radiation quality, and radiation scattering.. 

*» 
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C, Radiation scattering effects can be reduced with filters, diaphragms 
and masks . 

JBi* 
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The Next Lesson is ; Radiographic Film Contrast 
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INSTRUCTOR'S LESSON PLAN 
Related Technical information 

Unit 20 
Lesson 3 
Time 2 hours 

SUBJECT: Radiographic Film Contrast 

AIM (or purpose): To develop a basic understanding of the factors 
controlling radiographic sensitivity 

TEACHING AIDS: Film viewer 
Characteristic curves of various film 
Sample radiographs 

REFERENCES: Radiography in Modern Industry, Eastman Kodak Co. 
1958; Rochester, N. Yo 

I. PREPARATION (of the learner) 
The purpose of the radiographic inspection is generally speaking the 
detection of small discontinuities in a material . The radiographer is 
hired to perform the necessary functions to detect these small 
i rregulari t ies and this lesson is to help him understand the factors 
which affect the sensitivity of the procedure, and his ability to achieve 
the desired results . 

5 

i. 

I 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Film contrast I, Write the definition of film contrast 

on the chalkboard: "The slope of 
the characterist ic curve; i . e . , the 
ratio of density to the relative exposure 
of the film'; 

Z, Explain the definition and illustrate 
with a chalkboard sketch of the curve. 

3. Outline the independence of film 
contrast fromi the quality of the 
radiation. Film contrast is an 
inherent part of each type film 

20-3-1 
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I 
B. Factors affecting film 

contrast 
L Exposure time 
2. Temperature 
3. Agitation 
4. Developer activity 

1, Explain the necessity of controlling 
the development time to achieve full 
development. 

2, Display films developed at various 
times at the same temperatures . 
Discuss the differences. 

3, Caution against over development to 
achieve greater speed. Overdevelopment 
causes fog. 

4, Remind the student of the relationship 
between time and temperature in 
developing. As developer temperature 
r i ses , development time decreases . 

5, Recommend the control of temperature 
or adjustmient of time to achieve uniform 
results, by controlling darkroom 
temperature or developer chemical 
temperature. 

6, Display sample film developed at the 
same time but at various temperatures . 
Discuss, 

7, Explain the need for maintaining fresh 
chemicals and compare the effects of 
depleted chemicals to insufficient 
developing time. F resh chemicals 
increase production and quality, 

8- Invite questions. 

1 
I 
1 

I 

C. Density 1, Review the relationship between the 
slope of the characteris t ic curve and 
the difference in film density for 
various exposures. A linear relation­
ship exists only between the heel and 
the toe of the characterist ic curve. 

2, Show by a chalkboard sketch, the 
method of calculating a density 
gradient. 

3, Explain by use of the chalkboard the 
difference in densities obtained for 
an equivalent exposure of a part in 
an area of the curve with a low and 
a high density gradient. (See Fig. 75 
of Radiography in Modern Industry) 
Heel and toe areas of a characterist ic 
curve offer wider density ranges. 

=*» 
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Discuss the slope of the curve and 
density of film contrast . 
a. Compare and discuss slopes of 

three or four different types 
of film 

b. Measure the range of linear 
relationship for each type 

III, APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

Oral questions following the same procedures as outline in Step III of 
the preceeding two lesson plans. 
A. What is meant by film contrast? 

Ans. The slope of the characteris t ic curve 

B. What are the factors affecting film contrast? 
Ans. Processing practices and density 

D, 

List the processing practices which affect film contrast 
Ans. Time, temperature, agitation, and developer activity 

Why should the developing time be controlled? 
Ans. Full development produces maximum film contrast, while 

over development reduces contrast and promotes fogging 

E. Why is agitation important to control of film contras t? 
Ans. Improper agitation re tards development and produces 

streaks which obsecure the true image contrast 

F . What is meant by a density gradient? 
Ans. Density gradient is the instantaneous slope of a point on 

the characterist ic curve 

G. What value is a knowledge of the density gradient? 
Ans. Density gradient is useful in determining the film density 

and contrast produced by different radiation intensities. 

IV. TEST (final check on students' comprehension of mater ia l presented) 
NOTE: Written Test 
Each statement below contains a missing word or words. Supply the 
missing information, 
A. Film contrast is the ratio of the to the relpt'-ve 

exposure of the film 
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B. Film contrast is independent of 

C. Over development of film can result in reduction of density and 
the production of an overall , 

D. Time of development is directly related to the 
development. 

E. Lack of agitation reduces filmi contrast by reducing; chemical 
activity at the surface of the film and by producing 
on the film. 

of 

I 

I 

F. The density gradient is the of the curve at a 
part icular point on the characterist ic curve. 

G. Image contrast between two portions of a specimen is increased 
•when the exposure is made in a region of the curve with a high 

V. SUMMARY 
A. Film contrast is defined as the slope of the characteris t ic curve 

or the ratio of the density to the relative exposure of the film. 

B. Radiographic contrast is the product of subject contrast and film 
contrast. 

C. Processing factors affect radiographic contrast, 

D. Fi lm contrast varies with each type of film. 

^t& 
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The Next Lesson is : The Effects of Geometric Factors on Definition 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 20 
Lesson 
Time 2 hours 

SUBJECT: The Effects of Geometric Factors on Definition 

AIM (or purpose): To outline the factors controlling radiographic 
sensitivity 

TEACHING AIDS: Fi lm viewer 
Samples of radiographic film 

REFERENCES: Radiography in Modern Indus try, Eastman Kodak Co., 
1958, Rochester, N. Y. 

I. PREPARATION (cf the learner) 
The sensitivity of a film is a function of radiographic contrast and 
image definition. Radiographic contrast has been treated with 
discussions on subject and film contrast. However, image definition 
is a function of geometric and graininess factors. This lesson will 
deal with the first of these, the geometric factors and demonstrate 
how they can be controlled to improve the overall film sensitivity. 

II. PRF^ENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Geometric factor 

B. Geometric factors affecting 
sensitivity 
1. Focal spot size 

Define the geometric factor affecting 
definition as any factor which possesses 
dimensional measurements . 

Illustrate and explain the effects of 
changing the focal spot size on 
sensitivity by using a chalkboard 
illustration and a light source with 
a diaphragm closure. (See Fig. 10 
of Radiography in Modern Industry) 

h 

ii 
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Film-focal distance 

3. Specimen-film 
distance 

4. Abruptness of 
thickness change 

Sere n to film contact 

1, Illustrate and explain the effects of 
film-focal distance by chalkboard 
sketch and light source, 

2« Display sample filrn for student 
examination. 

3, Invite questions. 

1. Il lustrate and explain by chalkboard 
sketch and light source demonstration. 

2. Display sample film for student 
examination, 

3. Discuss results of film examination. 

1. Display sample radiographs with 
"defects" having rounded and sharp 
edges. 

2. Explain why sharp edges are easier 
to detect than rounded edges. Use 
the density gradient for explanation. 

1, Display sample film made with good 
and poor screen contact, 

2, Explain the image distortion caused 
by poor screen contact. Use 
chalkboard sketch, 

3, Invite questions. 

• * ^ 
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III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

A. Promote discussion and questions by asking the group to describe 
the following geometric factors and explain how they affect 
sensitivity. Allow one or more students to treat each factor being 
ready to correct any misconceptions and incorrect responses. Be 
careful not to request information on subject matter not covered 
in previous work*. 
1. The focal spot or gamma source size 
2. The film to focal spot distance 
3. The film to specimen distance 
4. Abruptness of thickness change 
5. Intensifying screen to film contact 

B. Ask individual students to demonstrate the first three factors using 
a visible light source. 
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C, Using the sample film, ask the students to e laborate on the possible 
causes of poor sensit ivi ty on each film. 

IV. TEST (final check on s tudents ' comiprehension of m a t e r i a l presented) 
NOTE: Written Test 
Each s ta tement below contains a miss ing word or words . Supply the 
miss ing information. 
A. The specimen image will have g r e a t e r as the 

focal spot size is dec reased . 

B. The specimen image is in size as the specimen to 
film distance ii i nc reased . 

C. The image will also have poore r as the specimen to 
film distance is increased-

D. As the change in section thickness becomes m o r e abrupt, the 
specimen image will become . 

E . When the s c reen fails to make good contact with the film, the 
image is b lur red because the emanation from 
the point where it was genera ted . 

V, SUMMARY " 
A. Any factor which has d imensional m e a s u r e m e n t s is called a 

geometr ic factor . 

B. Focal -film distance is the dis tance between the source of 
penetrat ing radiat ion and the film that is to be exposed. 

C. Distance between the nea r side of the specimen being radiographed 
and the film is called the spec imen-f i lm dis tance , 

D. Use of density gradient explains why sha rp edged defects a r e e a s i e r 
to detect than rounded defects . 

E . Screen mus t be in int imate contact with film for opt imum re su l t s . 

The Next Lesson i s : The Effect of Gra in iness F a c t o r s on Definitions 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 20 

Lesson 
Time 2 hours 

SUBJECT: The Effect of Graininess Factors on Definition 

AIM (or purpose): To develop a basic understanding of the factors 
that control radiographic sensitivity 

TEACHING AIDS: Film viewer 
Sample radiographic film 

REFERENCES: Radiography in Modern Industry, Eastman Kodak Co, 
1958, Rochester, N, Y. 

L PREPARATION (of the learner) 
Throughout the career of a radiographer, he is confronted v/ith one 
major problem. He must show the part to be inspected in sufficient 
detail to permit evaluation of its serviceability. This lesson and the 
preceeding three lessons cover the major factors that control sensitivity 
and are a complete outline of the problem, An understanding of each 
factor and its relationship to the others will help to eliminate many of 
the problems of maintaining a satisfactory sensitivity level in the 
finished product. 

IL PRESENTATION (of the information) 

Instructional Topic-s Things to Remember to Do or Say 
A. Graininess factors Define a graininess factor as any 

influence which tends to produce a 
"graininess" in the image of the 
specimen. 
Define graininess as the clumping 
of silver grains in the film to 
produce a visually discernable 
particle in the emulsion. 
Draw a chalkboard sketch to illustrate 
graininess and show how it reduces 
film sensitivity. 
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B. Graininess factors 
affecting definition 
1. Type of film 

1. Explain the presence of grains in all 
film, all x-ray film is grainy and the 
faster the film the grainer. 

2. Relate the speed of a film to its 
graininess, explaining that film speed 
increases with grain size. 

3. Explain the desirability of using fine 
grain film for detecting small defects. 
Fine grain gives better image detail 
so is better for detecting small 
defects. 

4. Display sample film. Allow students 
to compare grain size of various 
films. 

5. Ask questions. 

I 
1 , 

I 1 

2. Types of intensifying 
screens 

Describe the construction of 
fluorescent screens and explain how 
the grains in the screens cause 
graininess in the film image. Calcium 
tungstate and barium lead sulfate 
finely powered and mixed with a 
binder and coated as a thin layer on 
a cardboard support. 
Compare lead and fluorescent screens 
and their effect on graininess. Lead 
screens cause no graininess when 
intimate contact is made with fiim. 
Calcium tungstate screens are not 
used with gamma rays because they 
cause graininess. 
Explain the relationship between the 
strength of the radiation and graininess 
when fluorescent screens are 
employed. As radiation penetration 
increases, graininess increases when 
using calcium tungstate screens . 
Display sample film for student 
examination to i l lustrate the effects 
of different types of screens. 
Ask questions. 

! i 
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3. Radiation quality 

4. Development 

Explain the effect of radiation strength 
in producing graininess. As 
penetration of radiation increases , 
graininess also increases . 
Explain the rate of reaction of 
different types of film to high 
strength radiation. Graininess is 
increased when development time is 
lengthened to increase film speed. 
Describe the use of inherent fine 
grain film for high energy radiation 
pointing out why. 

Explain the relation between 
developing time and the growth of 
"Clumps". A developing speed which 
gives a decrease in graininess will 
also give an appreciable loss in 
film speed. 
Describe the adverse effects which 
accompany the practice of increasing 
developing time to gain film speed. 
Overdevelopment can cause fog and 
decrease contrast. 

III. APPLICATION (drill, i l lustrations, analogies, oral questions or 
assignments) 

To promote discussion invite the group to answer the following questions, 
giving one or more students an opportunity to answer each question. 
The instructor should be careful to quickly supply the correct 
answer in the event of misunderstanding or lack of knowledge. No 
questions should be asked if there is doubt that the subject was 
adequately covered or if the information is new or beyond the 
knowledge of the student: 
A. Define the graininess factor and its effect on sensitivity. 

B. What is graininess? 

C. Explain why some films have more graininess than others . 

D. Explain why fluorescent screens cause graininess. 

E. Define radiation quality. 
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F. How does radiation quality affect graininess ? 

G. How do film developing practices affect graininess ? 

H. Select a film to be used in detecting fine casting cracks and 
explain why you picked that particular film. 

I. Explain why you would not use a fluorescent screen with gamma 
rays. 

IV. TEST (final check on students' comprehension of miaterial presented) 
NOTE: Written Test 
Indicate the correct word or words to complete the following statements, 
A. The speed and graininess of the film are increased by . 

1. Increasing the time of development 
2. Decreasing the time of development 
3o Using a lower kilovoltage 
4. Increasing the ma and decreasing the time 

B. Graininess decreases the sensitivity of a film by 
1, Creating a fog on the film 
2, Decreasing the film contrast 
3, Accentuating large defects 
4, Obscuring small defects 

Graininess is increased by 
1. Lower energy radiation 
2, Using lead intensifying screens 
3. Shorter developing times 
4, Using higher energy radiation 

* ^ 

D, Inherent graininess is a characterist ic of 
1. Fast speed film 
2. Slow speed film 
3. High contrast film 
4. Low contrast film 

A 
safe 

E. The intensifying screen has little effect on 
graininess. 
1. Calcuim tungstate 
2. Bariun lead sulphate 
3. Zinc sulfide 
4o Lead 

«*9 
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V. SUMMARY 
A. Any factor which tends to produce g ra in iness in the specimen image 

is re fer red to as a g ra in iness factor, 

B. Graininess is the combining of individual s i lver gra ins in the film 
to produce a vis ible par t ic le in the film emulsion. 

C. Graininess va r i e s with: 
1. Type of film 
2. Type of sc reens 
3. Radiation quality 
4. F i lm development techniques 

The Next Lesson i s : Depth Local izat ion of Defects 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 

Unit 20 
Lesson 
Time 2 hours 

SUBJECT: Depth Localization of Defects 

AIM (or purpose): To develop ability to locate flaws detected through 
the inspection of mater ia ls 

TEACHING AIDS: Film viewer 
Sample film 

REFERENCES: Radiography in Modern Industry, Eastman Kodak Co, 
1958, Rochester, N. Y. 
Infornnation Sheet #51 

L PREPARATION (of the learner) 
Often a defective part will be found which can be salvaged in the 
machining process if the defect is in an area where metal is to 
be or can be removed. The machinist will want assurance that the 
defect can or will be remioved before commencing operations. This 
lesson will cover a method of determining where a defect is located. 

II. PRESENTATION (of the information) 

Instructional Topics Things to Remember to Do or Say 
A. Parallax 

B. The parallax method 

L Place the definition of the chalkboard: 
"The apparent displacement of an 
object as seen from two different 
points," 

2. Explain the definition* 
3. Issue information sheet #51. 
4. Invite questions. 

1. Draw a chalkboard sketch of the set­
up as shown on the information sheet, 
for making a flaw depth determination. 
Indicate on the sketch: 
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1 
a. The position of the markers 
b. The position of the source 
c. The important distances 
do The position of the film 
Indicate on the chalkboard what 
happens to the flaw image when the 
two exposures are made. 
Display for student examination a 
sample film from a depth determination. 
Explain all aspects. 

1 

I 
I 

C. Df^pth calculations Illustrate and explain the method of 
distance measurement on the chalk­
board and with the sample film. 
Discuss the mathematical calculations 
on the information sheet. 
Explain the method of determining 
the approximate location of the defect 
without making calculations. 

III. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 

A. Promote discussion with the use of the following oral questions, 
being careful to observe the admonitions outlined in previous 
lesson plans. 
1, What is the purpose of the m rkers on the test piece? 

Ans. A reference point for measurement of parallax* 
2, What is parallax? 

Ans. The apparent displacement of an object as seen from two 
different points, 

3, Why is the source shifted for the second exposure? 
Ans. To furnish a second point from which to observe the 
defect. 

I 

1 

B, Give finite dimensions to the shift in image, the film-focal distance, 
and the focal spot shift on a chalkboard sketch. Ask each student 
to calculate the location of the defect, 

IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is parallax? 

B. What dimensions must be known to be able to calculate a flaw depth 
by the parallax method? 

( 

i 
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C. If the shift in flaw location was less than one half of the top 
m a r k e r shift, where is the flaw located? 

D. If the film-focal d is tance of a para l lax exposure was 36" and the 
flaw moved 1/2" when the focal spot was moved 5 1/2", what is the 
distance from the bottom surface of the flaw to the bottom surface 
of the specimen? 

A. Initially a radiograph does not n e c e s s a r i l y indicate the depth of a 
flaw or discontinuity. 

B. Pa ra l l ax is the apparent d isp lacement of an object (flaw) as seen from 
two different points» 

C. Depth of a flaw can be determined by the para l lax method. 

D. Approximate depth of a flaw can be de termined without miaking 
calculat ions . 

The Next Lesson i s : Depth Local izat ion of Defects 
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EXPERIMENT SHEET 
Depth Localizat ion of Defects 

Unit 20 
Lesson 7 
Time 4 hours 

r SUBJECT: 
?|̂  Determinat ion of the location of an internal defect in a me ta l pa r t 

I NOTE: 
Ins t ruc to r perforras all operat ions 

if 

INTRODUCTORY INFORMATION: 
It is often des i rab le to know how far below the surface a defect in a 
pa r t i s located. The defect may be of l i t t le significance if located in 
an a r e a of low s t r e s s or it may be des i rab le to remove or r epa i r the 
defective a rea . The para l l ax method is a useful technique for 
local izat ion of the defect posit ion. 

MATERIALS AND EQUIPMENT: 
Gamma o r x - r a y source and exposure facil i t ies 
F i l m cas se t t e s and film 
Gamma ray survey m e t e r 
Sample par t with known defect, (A casting about th ree inches thick 
with the defect nea r the center is preferable) 
Lead numbers 
D a rk room facil i t ies 

PROCEDURE: 
A. Single load a film casse t t e with the selected film and s c r e e n s , 

B. P lace lead numbers on the back of the pa r t to be inspected nea r 
the outer edges and in a s t ra ight l ine which includes the defect, 

C. P lace a lead number on the top of the pa r t about half the dis tance 
from the defect and the m o r e distant edge in line with the number s 
on the bottom. 

D. P lace the pa r t on the film and position the source of radiat ion at 
a f i lm-focal d is tance of 24 inches . Center the source over the 
pa r t at a point which is displaced from the cen te r line of the 
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defect by two to four inches. Note: The distance the source is 
offset from the defect is not important and the amounl is generally 
dictated by the size of the part; however, once the distance is 
established it must be measured with the best possible accuracy 
and recorded. 

1 
1 

E, Energize the survey meter, wait for warmiup, and zero the meter . 

F, Determine the exposure time required to produce a density of 
approximately 1. 5. 

G, Expose the film for the indicated length of t ime. 

H. Return the equipment to the safe position. 

I. Move the source of radiation two to four inches on the oppsite side 
of the defect maintaining the alignment with the l«=ad marke r s . 

J. Expose for the additional time to achieve the total density of 2 .5 , 

«s 

i 

! • 

K. Return the equipment to the safe position, 

L. Develop the film for 5 minutes at 68 F . fix, wash, and dry. 

M. Examine the film on a film viewer. Note: If the image is not 
satisfactory for measurement of the defect position shift with 
the single exposure, the procedure must be repeated using two 
film; i. e, 5 one for each exposure. The films then can be 
superimposed for viewing. 

N, Record the amount of image shift in the defect image and record 
the results as dimension "b", 

O. Record the image shift on the top marker and record and dimension 
"m", 

P. Add the exact amount of the source shift from the center of the 
defect for each exposure and record as dimension "a". 

Q. The film-focal distance should be recorded as dimension "t". 

R. Calculate the distance "d" of the defect from the bottom surface 
of the part . 

<s> 

vti 

«» 

S> Determine if the image sliift is more or less than one half of the 
top marker shift. 

*»» 

2 0 - 7 - 2 

f > 



1 
J 

CONCLUSIONS: 
A. The defect i s c lose r to the 

of the pa r t because the defect shift is 
m a r k e r shift. 

surface 
than half the 

•*> 

,; f 

IIJ 

i; 

•an 

mt*' 

B. The depth of the defect from the top surface of the pa r t is 

^ 
*»»• 

C. A film-focal distance of 48" would be 
for this technique if the speciraen is only 1/2" thick because 
of the shift in the position of the 
defect on the radiograph. 

:S ' The Next Lesson i s : P rocedu re Qualification 

'W 
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EXPERIMENT SHEET 
Procedure Qualification 

Unit 20 
Lesson 8 
Time 3 hours 

SUBJECT: 
Qualification of the techniques for double wall pipe exposure with 
subsequent single wall viewing. 

NOTE: 
Instructor performs all operations 

INTRODUCTORY INFORMATION: 
Most specifications for radiography require the penetrameter to 
be placed on the source side of the part . This procedure may not 
by possible when making a double-wall multiple exposure of pipe 
to be viewed as single wall or under other circumstances which 
preclude placing the penetrameter on the source side. To qualify 
a procedure with penetrameters on the film side, a test exposure 
is generally required on a sample of equal thickness. This exposure 
is to demonstrate the capability of achieving the desired sensitivity 
and to establish the equivalent penetrameter to be used to indicate 
the desired sensitivity. 

MATERIALS AND EQUIPMENT: 
Gamma ray (or x-ray) source and exposure facilities 
Film cassettes and film 
Gamma ray survey meter 
Sample pipe 
Penetrameters and lead numbers 
Dark room facilities 

PROCEDURE: 
A. Single load film cassettes with selected film and lead screens. 

B. Determine the pipe wall thickness. 

C. Select a penetrameter for 2-2T sensitivity on the full wall 
thickness and a series of penetrameters ranging in thickness 
down to one fourth the wall thickness. 
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B. The exposure calculation was made using a thickness of 

3 

D. Place the film on a lead sheet or exposure table and tape all the 
penetrameters except the 2-2T to the film in a straight line near 
the center of the film. Align the penetrameters end to end in i 
sequential order of thickness, 

E. Align the pipe sample over the penetrameters. The penetrameters I 
should be in line at the point of tangency of the pipe. 

F. Place the full ;vall 2-2T penetrameter inside the pipe with the I 
long axis parallel to the pipe. Position in order not to interfere 
with the image of the other penetrameters. <̂  

G. Attach lead numbers and letteis to Ihe film for the purpose of 
identifying the exposure. mm 

H. Align the source tube directly over the pipe at a film-focal distance 
not less than seven times the pipe wall thickness. m 

I. Calculate the exposure time required to produce a density not 

less than 1. 5 nor more than 3.3. ^ 

J. Attach the source tube to the camera and extend the control cables. 

K. Energize the survey meter, wait for warmup, and zero mete^. ^ 

L, Extend source and expose for required time. *|f 

M.. Retract source, survey, and lock source in camera. 

N. Remove and develop film for 5 minutes at 68 F, fix, wash, and dry. ^ 

O. Examine film on viewer. '^ 

P. If the penetrameter on the source side indicat s proper sensitivity, 

determine the thinnest penetrameter on the film side which has a *| 
2T hole clearly visible. 11 

CONCLUSIONS: M 
A. For this exposure the penetrameter will indicate 

a 2-2T sensitivity when used on the film side. 
'56 f 

•4 

to produce a film which is viewed as a thickness of . 'M 

II 
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C. The sensitivity of this film will indicate 2-2T se-.sitivity on a 
thickness of ^ . 

D. This qualification procedure is necessary because it is 
sometimes impossible to place the on the 

side. 

The Next Lesson is: Operation of Portable Power Plants 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 

Unit 21 

Lesson_ 1 
Time 2 hours 

JOB (or operation): Operation of Portable Power Plants 

AIM (or purpose): To assist students in acquiring skill in the care, 
maintenance, and operation of powerplants used in 
field radiographic operations 

TOOLS AND EQUIPMENT: Portable powerplant 

MATERIALS: Fuel 
Oil 
Lubricants 

3 

REFERENCES: Manufacturers operating manual 

I. PREPARATION (of the learner) 
Many field radiographic operations rely on portable power plants to 
furnish power for x-ray generators and the operation of the darkroom. 
The success of the entire operation is dependent on the proper 
functioning of the power plant, therefore, the radiographer must 
know-how to care for and operate these portable power plants to 
best advantage. This lesson will help to provide some basic and 
fundamental facts, however, it is recommended that a thorough 
study be made of the manufacturer 's operating manual and its 
procedures be followed as closely as possible. 

II. PRESENTATION (of the skills) 

Operations or Steps Key Points (things to remember to 
do or say) 

A. Preparation Place students in proper position 
to see and hear. 
Check and fill crankcase with proper 
or recommended motor oil. 
Check and fill oil bath air cleaner if 
so equipped. 
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C. Apply load 1. Turn off switches on all apparatus 
to be connected to power plant. 

2. Engage power lines to power 
plant aft er engine has been 
warmed. 

3. Pickup load on each apparatus as 
needed. 

^' Caution; Do not apply load 
greater than the capacity of the 
power plants 

J 

B. Starting 

3. Fill fuel tank with the correct grade 
of fuel. 

4. Lubricate bearings which require 
periodic service. 

5. Remove all covers from intakes 
and exhausts. 

6. Disconnect all electrical loads 
from power plant. 

1. Open fuel tank valve. 
2. Close choke lever. (Some units 

may have automatic chokes) 
3. Wind star ter rope around pulley 

(Some units may have electrical 
s tar ters and do not require hand 
cranking) 

4. Remove ground or energize starting 
switch. 

5. Pull s tar ter rope with steady even 
motion. Repeat if engine does 
not s tar t . 

6. When engine s tar ts , return choke 
to open position. 

7. If engine is electrically cranked, 
return starting switch to "Run", 
position after engine s tar t s . 

1 
1 

D. Stopping 1. Remove load fromi power plant. 
2. Connect ground or push stop button 

to short circuit ignition of engine. 
3. Turn off fuel line valve. 
4. Allow engine to cool then replace 

covers on intake and exhaust. m 
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E. Precaut ions 1. Never fuel engine while running. 
2. Keep guards on flywheels and 

moving p a r t s , 
3. Do not r e s t r i c t passage of cooling 

a i r to engine. 
4. Do not overload power plant. 
5. Have spare spark plugs available. 
6. Caution: An x - r a y genera tor 

cannot function p rope r ly with a 
fluctuating power supply. 

III. APPLICATION (pract ice by l e a r n e r under close supervision) 
A. Have one student ins t ruc t another in the p rope r s tar t ing procedure 

under close supervis ion of t eacher . 

B. Alternate student and l e a r n e r posit ions until all students have 
performed the opera t ions , 

C. Have each student tell what he i s going to do, how he will do it 
and why he is doing it. 

IV. TEST (performance of skill to acceptable s tandards) 
NOTE: Writ ten and per fo rmance tes t 
A. Have each student outline in wri t ten form the p rocedure for 

s tar t ing a portable power plant. 

B. Have each student s t a r t the engine, apply a load, stop and 
p r e p a r e engine for shut down. 

V. SUMMARY 
A. Power plants pe r form two sepa ra t e functions in that they furnish 

power for the x - r a y genera tor and for the por table da rk room. 

B. Fluctuat ion of power to the x - r a y genera tor will reduce quality 
of the resu l tan t radiograph. 

C. Maintaining a power plant in accordance with the manufac tu re r ' s 
recommendat ions should be adequate for outdoor opera t ions . 

The Next Lesson i s : Shipping Radioactive Mate r i a l s 
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1 
INSTRUCTOR'S LESSON PLAN 

Manipulative Skills 

Unit 
Lesson 
Time 

22 
1 
2 hours 

JOB (or operation): Shipping Radioactive Materials 

AIM (or purpose); To develop skill in the preparation of radioactive 
materials for shipment 

TOOLS AND EQUIPMENT: Gamma ray source (simulate) 
Screw driver, pl iers , adjustable wrench 
Shipping containers 

MATERIALS: Labels (poison) 
Straps, nails, tape, screws. etc, 

REFERENCES: Transportation of Radioactive Materials , 1965, U.S. 
Atomic Energy Commisssion, Washington, D, C, 
Information Sheet #52 

L PREPARATION (of the learner) 
The shipment of radioactive mater ia ls is controlled by str ict 
legal procedures for the purpose of avoiding injury and damage to 
other people. These procedures are very simple requiring only an 
adequate exposure to the fundamental requirements to learn them. 
The purpose of this lesson is to ass is t the individual in the 
development of skill in handling radioactive mater ials in accordance 
with prescribed regulations, 

IL PRESENTATION (of the skills) 

Operations or Steps Key Points (things to remember to 
do or say) 

A. Preparation of records 
and shipping documents 

Pass out information sheet #52 
and place students so all can see and 
hear. 
Enter date of shipment in source 
location and source inventory 
records. 

22-1-1 



mmmm wmmmmmmmmmm^f^iimmmmmm^^m^mmm 

B. Prepare gamma source 

2. Prepare packing slip indication: 
a. Source type 
b. Source serial number 
c. Strength of source on shipment 

date 
3. Enclose copy of decay chart if 

source is not being shipped for 
disposal. 

4. Prepare class D label (poison) 

1. Transfer to shipping container 
2. Secure and survey container 
3. Crate or package in shipping 

container 
4. Survey the surface of shipping 

container with gamma survey 
meter , 

5. Secure all closures on shipping 
container 

1 
1 

I 
1 

C. Label shipping 
container 

3. 
4. 

Place radiation signs on outside 
of container 
Fill in the surface radiation level 
block of the class D label 
(poison) 
Attach the label to the container 
Attach the packing slip to the 
container 

D. Notify recipient 1. 

E. Receipt of sources 1. 

2, 
3, 

Telephone, wire, or send let ter 
to addressee informing of the 
shipment indicating ca r r i e r and 
exact route if available. 
Notify the transportation company 
to pick up container. 

Reverse the procedure of survey, 
removal from container, and entry 
into records. 
Notify the shipper of receipt. 
Store source in approved vault. 

ai 

I 
f^H 

^ 

If 
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III. APPLICATION (practice by learner under close supervision) 
A. Separate the students into small groups. Have each group 

prepare a simulated shipping container for shipment. The group 
should show the necessary record entries and prepare all 
documents. Supervise the activity very closely. 

B. Have the groups exchange containers. Ask the students to now 
take the necessary receiving actions. Observe all procedures for 
exact conformity to regulations, invite questions and supervise 
closely. 

U IV. TEST (performance of skill to acceptable standards) 
NO.TE: Performance Test 
Have the students prepare an actual source for shipment, make 
entry in the record book, attach all labels, and prepare notifications. 
If conditions permit, have students actually ship container. 

V. SUMMARY 
A. Federal laws govern the transport of radioactive mater ia ls , 

B. Shipping containers must be properly labeled and addressed, 

C. All containers must be monitored for excessive leakage of 
radiation, 

D. Containers must be made of an acceptable material , 

E. Shipping containers must be locked. 

F . Incoming shipments must be checked for leakage, quantity of 
material and for contamination. 
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VT 003 624 
Basic Electricity Series, No. A (First Year), Related Training 
for Electrical Apprentices, Instructor's Manual. 

Hedinger, Howard E. 
North Carolina State Board of Education, Raleigh. 
Pub Date - Jul64 
MF AVAILABLE IN VT-ERIC SET 58p. 

^TEACHING GUIDES, *TRADE AND INDUSTRIAL EDUCATION, ^ELECTRICIANS, 
^ELECTRICITY, POST SECONDARY EDUCATION, ^APPRENTICESHIPS, 

This teaching guide is the first of a four-unit series to help 
the instructor plan and present course materials to electricians 
in the first year of the related technical phase of post-secondary 
apprenticeship training. It was developed by a curriculum committee 
of subject matter specialists and the educational committee of the 
National Electrical Contractors of North Carolina, tested on a small 
group, and used in apprenticeship programs. The 28 lesson plans in 
this guide cover Basic Mathematics and Orientation, Fundamentals of 
Electricity, and National Electrical Codes. Each lesson plan is 
outlined into a four-step method of instruction--intreducing the 
lesson, presentiat ion, application, and checking and followup. The 
teacher of the 144-hour course should be a Journeyman tradesman, 
and the students should be 18 years old and employed as apprentices 
in an electrical construction trade. Supplementary materials 
include lists of textbooks, library reference books, industrial 
bulletins, recommended films, and required tools. Correlated 
student assignments and information sheets, unit tests, and a final 
examination are given in VT 003 625. Documents of the series are 
listed as VT 003 624 through VT 003 631. (HC) 
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BASIC ELECTRICITY 

I ' 
IQ IHE INSTRUCTOR 

The following instructor's Manual for Basic Electricity. Series A, is the first of 
four units that will be developed for electrical apprentices. The lesson outlines 
will act as a guide for presenting materials and aids tnat will comprise the core 
for the proper related training of electricians. This manual is designed to aid 
both the instructor and learner in the presentation and mastery of related techni­
cal information. 

The lessons are designed tp give the beginner a good start in his related training. 
The general outline includes the following subjects: Orientation, Blueprint Reading, 
National Electric Code, Basic Mathematics, Job Information and Basic Electricity. 
The beginning lessons are basic but will be expanded in future assignments with 
additional technical information. For example, the first lesson on Ohm's Law will 
cover the very elementary facts about it, but there will be more advanced study on 
this subject in future assignments. 

The lessons do not have a time limit attached to each class session. Some lessons 
that review basic mathematics may be completed in 30 minutes while other lessons 
may require several periods for a good understanding. In the event a lesson is 
completed in less time than the assigned period, start on the next assignment. 
Under most any method of class operation all the outlined lessons can be completed 
in a minimum of 144 hours each year. 

C„^ '^^^ instructor should take time to become thoroughly familiar with the outlines 
for this course. He should follow the system of operation and also, explain it 
to the class. It is most important that all apprentices fully understand how to 
use the material and the step by step operation of the class. Use the orientation 
sheet with the first lesson to help you explain the material and its use. 

Each lesson plan is outlined into the "four step" method of instruction and should 
assist you in presenting the lessons. In group instruction, it is recommended 
that the class period include the following: 

Step I - INTRODUCING THE LESSON: 
Call attention to interesting facts concerning the subject. 

Step II - PRESENTING THE LESSON: 
Demonstrate the use of necessary tools, materials, problems, and 
experiments. NOTE: When adequate equipment is provided, each stu­
dent can perform the experiments individually. 

Step III - APPLICATION: 
Make use of the assignment sheets which correlate with each lesson. 
The assignments serve not only as a valuable aid to the learner, but 
also indicate to the instructor how well the lesson was taught. A 
well presented lesson will require the student to do a minim.um of 
reading in the assigned texts. 

V 
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IQ IHE INSTRUCTOR (Continued) 

Step IV - CHECKING AND FOLLOW-UP; 
Check the assignments with aid of answer sheets. This can be don^ 
quickly by the instructor or by exchange of papers in class. Return 
the papers to the students and give individual help to those that 
need it. 

i 

I ! TESTING PROCEDURES: 
[ 

\ 

1. Short tests can be given each week on the lesson or the previous 
assignment. 

1-. A thorough test should be given shortly after completing a unit or 
group of lessons. This test should cover six weeks work or less. 

3. A good comprehensive test administered at the end of the course will 
act as a gage of progress for the year. Some questions using charts, 
tables, and National Electrical Code can be of the "open book" type. 

4. All tests should be'checked in detail, reviewed in class and returned 
to you. Tests should be retained by you and the committee as a part of 
the student's record. Also, you can use the test again next year. 

HINTS ON CLASS OPERATION: 

1. Each student should have a large three-ring notebook to keep assign­
ment sheets, information sheets, and notes. 

2. Hand out the assignment sheets at the beginning of the term. Make 
assignments for next week during the last session of the present week. 

3. Require each student to study the assigned lessons at home, answer 
the questions and work problems, 

4. Use the class time to present the lesson in the "four step" method, 
ao Give information on the lesson, either before or after the stu­

dent studies it, or both. 
b. Discuss the lesson, ask and answer questions. 
c. In the third step, "APPLICATION", have the students study, answer 

questions, work problems, and perform experiments. The instructor 
should give individual assistance during this part of the period. 

5. The completed assignment sheets should be turned in to the instructor 
when the class meets for the lesson. A small part of the session can 
be used to complete assignments when needed. 

6. All required assignments should be checked, indicate the correct and 
incorrect ansv̂ /ers. Do not write thfs correct ansv/ers Q>X\ the papers. 
The learner should find the correct answers and write them on his paper 
for future reference. 

V} 
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7. Review parts of a lesson where several fail to have the correct answer. 

8. The instructor should give individual assistance when the student needs 
help in finding the correct answers. 

9. The completed lessons are put in the student's notebook for future refe­
rence. 

lO. The instructor should have a roll and record book to keep accurate atten­
dance and grades for the related work of each apprentice. 

NOTE: The responsibility of any instructor is not an easy one but it is 
hoped that this manual will make the results of your instruction 
both easier and more fruitful. 

TEXTBOOKS: 

It is very important that each student have his own textbooks. Other reference 
books should be furnished by the Local Committee or Institution and kept in a 
classroom or school library for use by the apprentices. 

Textbooks for Instructors and Students to be used 4 years: 
Order from the publisher. 

!• Basic Electricity, by Van Valkenburgh & all 
(Five volumes bound in single text) 
John F. Rider, Inc., A Division of 
Hayden Publishing Company 
850 Third Avenue 
New York 22, N. Y. 

2. Basic Mathematics, by Singer 
McGraw-Hill Book Company, Inc. 
330 West 42nd Street 
New York, N. Y. 10036 

3. American Electricians' Handbook. 8th edition by Croft 
McGraw-Hill Book Co., Inc 

Approximate List Price 

.2.75 

5.75 

$14.75 

4, National Electrical Code 
National Fire Protection Association 
60 Batterymarch Street 
Boston 10, Mass. 

(6-24 copies ) .95 ea. 

VI 1 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Mathematics Review Lesson A^l 

WHOLE NUMBERS 

DESIRED RESULTS: 

1. To review and apply the fundamental operations using whole numbers 
involving basic problems in electricity. 

2. To stress neat work and identified answers on all mathematics 
assignments. 

MATERIALS & REFERENCES: 

1. Assignment Sheet 

2. NO TEXT—Any student who has trouble with this lesson should be 
assigned additional problems to vyork from the text. 

3. Chalkboard 

PRESENTING THE LESSON: 

Review the fundamental operations using whole numbers to represent elec­
trical parts or money transactions. This lesson is designed to let you 
know how well your students can handle the simple operations i volved. 
Stress neat work and identified answers on all mathematics assignments. 
Mathematics is used as a tool in the study of electrical science. If 
the student has the habit of doing accurate and neat work in mathematics, 
he will generally do th^ same kind of work on the job. 

APPLICATION: 

Using the assignment sheet, the students will work the problems listed. 

CHECKING & FOLLOW-UP: 

Check the problems for correct answers and neatness. Mistakes should be 
corrected. 



INSTRUCTOR'S MANUAL 

Mathematics Review 

BASIC ELECTRICITY 

Lesson A-2 

COMMON FRACTIONS 

DESIRED RESULTS: 

1. To review the fundamental operations of mathematics using fractions. 

2. To show that fractions are vital to the electrical trade in every 
day work. 

MATERIALS & REFERENCES: 

1. Basic Mathematics, by Singer, pages 13-20 Job 2-1 & 2-2 
2. Assignment Sheet - Math 2 
3. ^Practical Mathematics, by Palmer &. Bibb, pages 20-24, sec. 10-19 
4. *Basic Mathematics for Electronics, by Cooke, pages 25-28, sec. 4-1 

thru 4-5 

INTRODUCTI ON: 

DEFINITION: A common fraction is one or more of the equal parts into 
which a unit or group of units may be divided. 

Illustrate how the use of fractions is important when we figure dimensions 
from blueprints or locating outlets, depth of boxes, etc. 

PRESENTING THE LESSON: 

Review the addition, subtraction, multiplication and division of fractions. 
Since most people have trouble handling fractions, it is essential that the 
student master their use. They are used in calculating speed changes, trans­
former ratios, parallel circuits and many more everyday problems. 

APPLICATION: 

Using the assignment sheet, complete the operations of fractions listed. 

CHFGKING & FOLLOW-UP: 

Check the answers on the students' assignment sheets and have them correct 
the mistakes. Any student who does not do well on this lesson should be 
given additional work from problems in the text. 
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INSTRUCTOR'S MANUAL BASIC ELECTRIQITY 

Job Information Lesson A-2 

TOOLS 

DESIRED RESULTS: 

1. To learn the names, uses and care of the basic tools used on the job. 

2. To stimulate the students' interest in the use of catalogs to l̂ arn 
the names of tools. 

MATERIALS & REFERENCES: 

1. Tool Kit of hand tools used in the trade. 

2. Electrical Catalogs from local supply houses. 

3. Chalkboard. 

INTRODUCTION: 

The lesson materials are used primarily to introduce the basic tools of 
the trade for discussion. 

PRESENTING THE LESSON: 

The value of this lesson lies in the discussion of tpols in class. Be sure 
to allow time to discuss the proper use and care of tools. Warn the appren­
tice to learn the respect for the toojs of others, 

APPLICATION; 

Using the assignment sheets, the students will fill in the common names of 
tools used in the area. 

CHECKING & FOLLOW-UP: 

Check the assignment sheets and return to learner for placing in his workbook 
for future reference. 

ANSWER SHEET: 

The names applied to tools vary with use in different areas, therefore, -̂ Se 
answers are left for you to fill in the common name used in your area. 
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\ INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
t 

I Mathematics Review Lesson A-3 

DECIMAL FRACTIONS 

DESIRED RESULTS: 

1. To review decimal fractions as another check-up and practice lesson 
in mathematics. 

2. To show the importance of handling problems involving decimal fractions 
in the electrical field. 

MATERIALS & REFERENCES: 

! 1. Basic Mathematics, by Singer, pages 37-49, Job 2-8 
I I 2. Assignment Sheet 
! 3. ^Practical Mathematics, by Palmer & Bibb, pages 57-60 
i 4. *Basic Mathematics for Electronics, by Cooke, pages 35-42 

PRESENTING THE LESSON: 

Review the changing of fractions to decimals and decimals to fractions. 
If we have a dime, we do not write the fraction l/lO of a dollar, but 
.10 which is a decimal fraction. In stating the diameter of a #10 type 
RH wire, we write .242", not 242/1000. We must be sure that we know how 
to handle problems involving decimal fractions. 

This is another check-up and practice lesson in basic mathematics. Use 
it to review the fundamental operations in the use of decimals. Train 
the students to do accurate and neat work in solving problems involving 
decimal fractions. 

APPLICATION: 

Use the assignment sheet MATH - 3 for check-up and practice of fundamental 
operations involving decimals. 

CHECKING & FOLLOW-UP: 

Correct the problems and note the mistakes made by the students. 



INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Job Information Lesson A-3 

MATERIALS 

(Conduit and Cable Fittings) 

DESIRED RESULTS: 

1. To help the beginner to learn the names and uses of the more basic 
materials of the trade. 

2. Learn to use the eleptrical catalogs for specifications of materials 
and how to order them. 

MATERIALS Sc REFERENCES: 

1. Samples of various m̂ iterialŝ  switches, boxes, connectors, clamps, 
conduit, etc. 

2. Catalogs from various supply houses. 

3. Electrical Conduit & Cable Fittings, Thomas & Betts 

INTRODUCTION: 

The samples of various materials and the use of catalogs will introduce 
a general discussion of materials as used in your area. The bulletin. 
Electrical Conduit & Cable Fittings, will show the picture and use of 
fittings for raceways and cable. 

PRESENTING THE LESSON: 

Best results will be achieved by introducing a general discussion of mate­
rials as used in your area. The common trade name for much of this mate­
rial v/ill vary from place to place so be sure to supply the class with the 
common usage name for your area. Make use of the electrical catalogs. 

APPLICATION: 

Using the assignment sheets, have the students list the names in the blanks 
of conduit and cable fittings used in a typical dwelling installation. 

CHECKING AND FGLLOW-UR: 

Check the assignment sheets and return to learner for placing in his work­
book for future reference. 

ANSWER SHEET: 

The answers to these questions will vary with the catalogue used and the 
area of the country, therefore, no specific answers are given. 



INSTRUCTOR'S MANUAL 

Mathematics Review 

BASIC ELECTRICITY 

Lesson A-4 

FORMULAS AND EQUATIONS 

DESIRED RESULTS: 

1. To determine the ability of the students to handle simple formulas and 
equations. 

2, To determine if the students need further training in mathematics before 
continuing with equations. 

MATERIALS & REFERENCES: 

1. Chalkboard 
2. Basic Mathematics, pages 24-36 
3. *Practical Mathematics* by Palmer & Bibb, pages 368-382 
4. *Basic Mathematics for Electronics, by Cooke, pages 122-134 

INTRODUCTION: 

This is probably the most important mathematics assignment in the first 
year lessons. Any student who cannot handle this material with reason­
able ease will have trouble with most of the electrical theory lessons 
in the course. The students that do have trouble should be urged or 
required to take an outside course in elementary algebra. Present 
simple equations involving the Ohm's Law formula. Review positive and 
negative numbers and transferring of terms. 

PRESENTING THE LESSON: 

Demonstrate on the chalkboard several simple formulas including problems 
involving Ohm's Law. Assist the students with practice problems found 
in the text» 

APPLICATION: 

Distribute the assignment sheets and allow time for the students to try 
all the problems. Make note of the students having trouble and the problems 
they could not solve. 

CHECKING & FOLLOW-UP: 

Correct the papers and help the students that had problems incorrect. 
Make additional assignments of problems from the text for those that 
need more practice. 



INSTRUCTOR'S MANUAL 

Mathematics Rê 'iew 

BASIC ELECTRICITY 

Lesson A-5 

FRACTIONS AND DENOMINATORS 

DESIRED RESULTS: 

1. To have a good understanding c? the rules involving the solution to 
fractional problems. 

2, To revis.v reciprocal number^^ and least common demoniator in order to 
solve parallel resistance problems. 

MATERIALS AND REFERENCES: 

1. Chalkboard 
2. Basic Mathematics^ pages 10<.-111 
3. Assignment Sheet 

INTRODUCTION: 

It is essential that the electrical apprentice have a good understanding of 
the solution to fractional problems. To find the total resistance or capaci­
tance for parallel and series circuits we find the sum of the reciprocals of 
the individual resistors or capacitors. 

If the students have a good understanding of the rules involving fractions, 
they will have very little trouble calculating electrical problems in future 
work, 

PRESENTING THE -LESSON: 

Define and give examples ' " the term reciprocal. Example, if two resistors 
of 10 and 20 ohms were connected in parallel, the reciprocals are added 
l/lO + 1/20. The total resistance equals the sum of the reciprocals. It 
is necessary to obtain the least common denominator (L.C.D.) before the 
reciprocals can be added. 

Spend enough time on this lesson to review fractions and establish a method 
of setting up equations from known facts to find an unknown quantity. 

Give examples on the chalKboard and have the students practice problems. 
Those students who have trouble with this lesson should be required to do 
extra work. 

APPLICATION: 

Using the assignment sheet for this lesson, the students should work the 
problems listed. Give assistance to those that need it. 

CHECKING & FOLLOW-UP: 

Correct the papers and assist those that had difficulty and assign extra 
work to them. 
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INSTRUCTOR'S MANUAL BASIC ELECTR i CITY 

'\%thematics Review Lesson A-6 

PERCENTAGE 

DESIRED RESULTS: 

1. To r3view percentage problems as they are applied to a great number of 
electrical calc'lations. 

2. To review decimal fractions and the changing of decimals and fractions 
to per cents. 

MATERIALS AND REFERENCES: 

1. Chalkboard 
2. Basic Mathematics, pages 218-226 

INTRODUCTION: 

In our study of electrical mathematics we find "percentage" is used in the 
following calculation: 1. Efficiency of an electrical device; 2. Proper 
fusing of motors; 3. Code requirements as to amount of wire (in area) 
allowed in conduit, tubing and gutters; 4. Wire sizes based on room tem­
perature; 5. Voltage drop in electrical circuits. 

PRESENTING THE LESSON: 

As stated in the introduction, percentage is used to solve a great number 
of electrical problems. It is important that the students put forth extra 
effort to master this subject as applied to electrical problems. The 
lessons in electricity to follow will require a good knowledge of percentage. 
Drill in the conversion of common fractions to decimals and percentage, and 
vice versa. Stress the importance cf solving written problems in connection 
with electrical work. 

APPLICATION: 

Have the students give answers and work out problems on the assignment sheet. 

CHECKING & FOLLOW-UP: 

Check the answers \o questions on the assignment sheet. Discuss any ques­
tions or problems that were found incorrect and should be explained. 

8 
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NSTRUCTOR'S MANUAL 

.dthematics Review 

BASIC ELECTRICITY 

Lesson A-7 

SQUARE ROOT 

DESIRED RESULTS: 

1. To review square root from "perfect squares" through large or small 
whole nu.rbers or decimals. 

2. To study the method of marking off the numbers into groups and 
finding the square root. 

EQUIPMENT AND REFERENCES: 

1. Chalkboard 
2. Basic Mathematics, pages 163-173 

INTRODUCTION: 

The ability to extract ^'square root" is necessary in the calculations of 
many electrical formula that will be needed throughout this course. Square 
root problems are used frequently in A. C. Circuits and problems in electronics. 

PRESENTING THE LESSON: 

obtain the original number. The symbol for the square root is the radical 
sign. When a number appears under this symbol, it means that we are to 
find a number which can be multiplied by itself to give the number under 
the square root symbol. 

The square root of l44 equals 12 because l2 x 12 equals l44. Such numbers 
under the square root radical are called "perfect squares" because the 
square-root is a whole number. 

As the numbers get beyond the range of the ordinary multiplication table, 
we need a system that will help us to find the square root of any number— 
large or small, whole number or decimal. in the following system, it will 
help if we mark off the numbers into groups of two digits to a group. 
We start marking off the groups at the decimal point. If there is no decimal 
point indicated, start at the end of the number. See examples in text, 
p. 164 ff. Work several problems on the chalkboard and show how to check 
them. 

APPLICATION: 

Have the students work the problems on the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers to the problems. Call attention to errors and have the 
students correct them. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Mathematics Review Lesson A-8 

RATIO AND PROPORTION 

DESIRED RESULTS: 

1. To show that the mathematical concepts of ratio and proportion enable 
us to compare voltage, currents, etc, and to show how they depend on 
each other. 

2. To review the rules of ratio and proportion and apply them to electri­
cal problems. 

MATERIALS AND REFERENCES: 

1. Chalkboard 
2. Basic Mathematics^ pages 246-258 

INTRODUCTION: 

To understand and solve problems dealing with transformers, gears, pulleys 
and even current capacity of wire, we must study ratio and proportion. 

A ratio is a statement of the relationship of one value on quantity to 
another, they must be measured in the same units of measurement. Also, 
the quantities themselves must be of the same kind, like two resistors, 
two amperes, two volts but not amperes and volts. When two quantities 

|j depend on each other, the relationship between them may be stated as a 
proportion. Proportion is a comparison or equality of two ratios, these 

I, two ratios may be of different substances like amperes and volts. 

PRESENTING THE LESSON: 

Ic DIRECT PROPORTION 

When two ratios in a transformer are compared in the same order 
so that the items in the first situation (Tj turns of wire and Vi 
voltage) are in the numerator and the items of the second situation 
(T2 and V2) are in the denominator. The proportion is stated: 

T2 V2 

This direct proportion deals with two different items, turns of wire and 
voltage, but each ratio contains like items. Now, we can say that the 
voltage in two windings of a transformer are in direct proporticn to the 
turns of wire in the windings. See Rule for Direct Proportion in text, 
page 252. 

I 
10 



ipipiipppgppppppilllipspf^-^yipiii^iip^ "̂̂ ^̂  

INSTRUCTOR'S MANUAL Lesson A-8 

BASIC ELECTRICITY Page 2 

2. INVERSE PROPORTIGIMJ 

This is another statement of proportion we must understand. The transformer 
is a good example of this statement. The voltage is in direct proportion to 
the ratio of turns of wire in the windings, but the current is in inverse 
proportion to the voltage. Sample problem: A transformer delivering lOO 
volt-amperes. If the primary has 100 volts, with 1 ampere flow, and the 
secondary has 10 volts with lO amperes flowing. To set up the inverse pro­
portion, we have lOOV = lOA 

lOV 1 A 

The same is true in figuring gears and pulleys, the diameters of the pulleys 
set up an inverse proportion to the speed. Examples: A 2" dia. pulley running 
at 1750 r.p.m. would travel the same distance as a 4" dia. pulley at 875 r.p.m. 
The inverse proportion would be: 2" = 875 See rule for inverse 
proportion, page 255 of text. 4" 1750 

Be sure to drill on the fundamental ideas of ratio, direct and inverse pro­
portion during this assignment. Use the text for examples. 

APPLICATION: 

Have the students to work the problems on the assignment sheet. Give assis-
tange when needed. 

CHECKING AND FOLLOW-UP: 

Check the answers to questions on assignment sheet. Call attention to errors. 

11 
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!NSTRUCTOR'S MANUAL BASIC ELECTR i CITY 

Lesson A-9 

INTRODUCTION TO ELECTPICITY 

DESIRED RESULTS: 

1. To introduce basic electricity by explaining the behavior of electrons. 

2. To show supplementary evidence of the electron theory by use of a film* 

MATERIALS & REFERENCES: 

!• American Electr icians' Handbook. pages 1-20 & 21, Sec. 25-29 

2. Basic Electricity. Vol. 1, pages 1-20 
3. Basic Mathematics^ pages 1-3 
4. Film—"Basic Electrical Theory" - Local Film Library, U. S. Air Force or 

^ocHern Films, Inq. 
5. Film—"What is Electricity?" - Encyclopoedia Britannica Films, Inc. 
6. *SwQope's Lessons in Practical Electricity, pages 1-14 

INTRODUCTION: 

Spme of the mystery whigh has veiled the subject of electricity in the past 
has been removed. For many years, the natural laws and observed behavior 
of ejectripity were the only available sources of information for a study 
of this subject. The electron theory of matter, which has been certified 
by these natural laws, has led to a better understanding of the nature of 
electricity, The knowledge gained from this lesson will be the foundation 
upon which many later lessons will be developed. 

PRESENTING THE LESSON: 

It should be stressed that no one has ever seen an atom o.' an electron. 
There has been a large amount of research time devoted to the subject, 
and most of the evidence accumulated from this research supports the electron 
theory. The behavior of electrons and most atoms generally follows a defi­
nite pattern. For this reason, it is possible to predict mathematically 
the results of many experiments before they are performed. These predic­
table results have been sufficiently stable to make it feasible to label 
the study of electrons a sgience. 

There are still many unpredictable results of experiment-̂  ="̂ ^ research 
problems. After the discovery of the electron in 1897, o> tists finally 
became convinced that ajl matter was composed of a positive mass having a 
(jjefinite number of electrons in orbit around this mass. The number of 
electrons determined the type of matter. This idea provided a very neat 
package. There was only one thing wrong with the theory - it was not 
exagtly true. 

There is now supporting evidence to indicate that some atomic structures 
are composed of more than twenty components in addition to the originally 
known parts. Scientists believe there are still others not yet discovered. 

13 
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INSTRUCTOR'S MANUAL Lesson A-9 

BASIC ELECTRICITY Page 2 

Some restraint should be used in defining the electron and electricity. 
It appears that there is a close association between these two factors, 
but keep in mind that there still is not an accepted definition for 
electricity. 

In using the sun and the orbiting planets as an analogy for the descrip­
tion of an atom, be very careful not to leave any erroneous impression. 
The planets orbit about the sun very nearly in the same place. The elec­
trons may or may not follow this pattern. Some electrons are transients. 
Even though it may be possible, so far as we know there is no transient 
planet in our solar system. 

It is suggested that the local film library be contacted for suitable film 
to supplement this lesson. If a film is available, it should be reviewed 
carefully before showing. Unless it closely parallels the lesson, it could 
cause some confusion rather than supplementing the lesson. 

APPLICATION: 

DISTRIBUTE the assignment sheets for this lesson and allow time for the 
students to answer the questions. 

CHECKING AND FOLLOW-UP: 

Correct the answers to questions and return to the students. They should 
find the correct answers to questions that were incorrect. 

14 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-lO 

CURRENT 

DESIRED RESULTS: 

To inform the student of the nature of OHM'S Law, and to show how this 
formula is used to determine the current of a circuit. To understand 
that when electrons are put into motion, we have current flow. 

MATERIALS, EQUIPMENT AND REFERENCES: 

1. American Electricians' Handbook, pages 1-21, Sec. 31 and 37 
2. Basic Electricity. Vol. 1, pages 40-50 
3. Basic Mathematics, pages 4-7 
4. Chalkboard 
5. Film—"Current Flow, What It Is"? from United World Films, Inc. 

INTRODUCTION: 

The next three lessons will involve the three components of a circuit that 
make up Ohm's Law, namely, current, voltage and resistance. Each component 
is studied individually and each lesson will point out the main points for 
the apprentice to learn and understand. 

PRESENTING THE LESSON: 

We have learneo that all matter is composed of various particles, one of 
which is an electron. Now in this lesson when we put electrons in motion 
there is current flow. 

The main point of this lesson is to understand that current flow is the 
movement of electr.ms along the conductor. Current flow in a circuit changes 
as a result of resistance and voltage changes. The length, cross section, 
and different materials of a conductor will cause the current in a circuit to 
vary. Experiments snow that when the voltage is decreased, the current flow 
is increased. The un't of measurement, symbol, and nomenclature used in 
conjunction with current are also pointed out. 
GIVE AN EXPLANATION ANi.' SHOW THE FILM, IF AVAILABLE. 

APPLICATION: 

Have the students answer the questions on the assignment sheet. Give assis­
tance where needed. 

CHECKING AND FOLLOW-UP: 

Check the papers and have the >̂tudents correct the errors before placing 
them in the notebooks. 

15 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-11 

RESISTANCE 

DESIRED RESULTS: 

1. To understand that RESISTANCE is an apposition offered to the flow of 
current in an electrical circuit. 

2. To learn the unit of measurement, symbol, and names used in conjunction 
with the term RESISTANCE. 

MATERIALS, EQUIPMENT & REFERENCES: 

1. American Electricians' Handbook, by Croft, pages 1-22 
2. Basic Electricity, Vol. 1, pages 98-122 
3. Basic Mathematics, by Singer, pages 6 & 8 
4. Chalkboard 
5. Film—""^What Controls Current Flow - Resistance" United World Films, Inc. 
6. *Swoope's Lessons in Practical Electricity, pages 104-106; 125-126 

INTRODUCTION: 

Review the main points discussed about current and voltage. This lesson 
has one main point - resistance in an opposition offered to the flow of 
current in an electrical circuit. 

PRESENTING THE LESSON: 

Show by the use of Ohm's Law Formula the relationship of RESISTANCE to 
current and voltage. The unit of measurement for resistance is the OHM, 
and the symbol for resistance is R. Adapting the formula (l=E) to find 

R 
resistance. EXPLAIN how to change the formula to have R = E . Use this 

I 
formula to find the resistance in an electric circuit by substituting known 
values. Remember—to find the resistance in OHMS, one divides the E.M.F. 
in volts by the current in amperes. 

Give an explanation and show the film, if available. 

APPLICATION: 

1. Answer questions concerning the film. 
2. Have the students complete the problems on the assignment sheet. 

CHECKING & FOLLOW-UP: 

Check the assignment sheets and allow time for the class to correct them. 
Discuss the questions found to be incorrect. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-12 

ELECTROMOTIVE FORCE 

(VOLTAGE) 

DESIRED RESULTS: 

1. To understand that voltage is the force or pressure that causes the 
electron to move. 

2. To learn the unit of measurement, symbol, and names used in conjunc­
tion with voltage. 

MATERIALS, EQUIPMENT AND REFERENCES: 

!• American Electricians' Handbook, by Croft, pages 1-21 
2» Basic Electricity, Vol. 1, pages 83-97 
3. Basic Mathematics, pages 3 and 7 
4. Chalkboard 
5. Film—^What Causes Current Flow—E.M.F." United World Films, Inc. 
6e *Swoope's Lessons in Practical Electricity, pages 125-126 and page 105 

INTRODUCTION: 

Review the difference between current and voltage and show their very close 
relation. Voltage is the second of the three important terms associated 
with Ohm's Law. 

PRESENTING THE LESSON: 

Voltage or electromotive force of an electric circuit is the pressure which 
causes the current to flow. It is measured in volts and represented in the 
formula by the letter "E". Show from the refert̂ nces the individuality of 
the voltage but at the same time its close relationship with the current. 

The class should use time for additional study in the reference material. 
GIVE EXPLANATION AND SHOW THE FILM IF AVAILABLE. 

APPLICATION: 

Have the students to answer the questions on the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Check the papers and have the students correct any incorrect answers. 
Discuss the questions that need explanation. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

ORIENTATION Lesson A-12 

YOUR EMPLOYER 

DESIRED RESULTS: 

1. To aid the apprentice in becoming a better employee. 
2. To give the apprentice an insight into the general organization, plan 

and function of an average contracting firm. 
3. To show the importance of the Local apprentice agreement. 

MATERIALS AND REFERENCES: 

1. Information Sheets 
2. The Local Contract (Agreement) 

INTRODUCTION: 

Many enployees have no knowledge of the problems which must be solved by 
employers. In many cases, misunderstandings will be prevented and better 
employer-employee relations will result when an employee understands some 
of the problems. Where action of an employee can assist the contractor 
in operating his business profitably, it enables the contractor to make 
money and be able to stay in business and provide work for his employees. 

PRESENTING THE LESSON: 

The following suggestions can be incorporated into the sections under which 
they are listed: 

Tools and Transportation: The journeyman should use the tools and trans­
portation equipment carefully and efficiently to avoid damages and delays 
on the job. 

Organization: The number of people in these departments will depend upon 
the amount of business being done by the contractor. The smaller contrac­
tor may have one persjon besides himself to do the work, while the larger 
contractor may employ one or more persons in each department. 

Estimating: The major unknown factor in any estimate is labor productivity. 
The journeyman must work as efficiently as possible so that the labor costs 
remain within the estimate. 

Accounting: To keep his business functioning, it is necessary for the con­
tractor to know the costs of his operations. The journeyman can be of assis­
tance in this respect by turning in accurate time sheets and material lists. 
Then the contractor will know the actual cost of the job, and in the future 
he will be better able to compete on similar jobs. 

APPLICATION: 

The class should study the information sheet entitled "Your Employer". 
Using the assignment sheet, the students will answer the questions. 
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NSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-13 

DESIRED RESULTS: 

OHM'S LAW/ 

(Simple Circuits) 

1. To understand the relationships of voltage, current, and resistance 
in an electric circuit. 

2. To show how the formula may be used to determine the voltage, current, 
and the resistance of a circuit. 

MATERIALS AND REFERENCES: 

1. American Electricians' Handbook, by Croft, Div. 1-37 and 1-39 
2. Basic Electricity, Vol. 1, page 123; Vol. 2, pages 24-41 
3. Basic Mathematics, by Singer, pages 20-24 

INTRODUCTION: 

George S. Ohm, a German Physicist, discovered that the amount of current 
that passes through a conductor depends upon the amount of pressure (voltage) 
and the resistance (Ohms). Ohm's Law is expressed by the three forms of 
equations: 

E = 1 X R 1 = E 
R 

R = E 
1 

Emphasize the fact that students who have trouble studying electrical sub­
jects have failed to learn and apply Ohm's Law. 

PRESENTING THE LESSON: 

The relationship of Amperes, Ohms and Volts can be expressed by the formula 
1 = £ 

R 

(1) "1" stands for the Intensity of the current flow in Amperes. 
(2) "E" stands for the Electromotive Force in Volts. 
(3) "R" stands for the Resistance in Ohms. 

Show how Ohm's Law is so helpful in using what one learns about electricity, 
that the student should know how to use the formula in all its forms. 

Adapt the formula to practical problems involving a house wiring circuit. 

APPLICATION: 

Have the students complete the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Check assignment sheets and return to learner for correction and placing in 
workbook. Assign more practice problems from text. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-14 

SERIES CIRCUITS 

DESIRED RESULTS: 

To teach the student the relationship of voltage, current and resistance 
in a series circuit. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Chalkboard 
2. Dry cells (1.5 volts), "B" Batteries, Auto Storage Battery 
3. Voltmete", Ammeter, Ohmmeter 
4. Wire for connections 

REFERENCES: 

!• American Electricians Handbook. Div. 3, pages 277ff. 
2. Basic Electricity. Vol. 2, pages 7-23 
3. Basic Mathematics, pages 67-82 and 88-93 
4. Film—"Series Circuits"—Colpr. No. 48506, Encyclopedia Britannica 
5. *Swoor)e's Lessons in Practical Electricity, pages 145-148 

INTRODUCTION: 

Be sure that the students understand that: 
1. The current is the same in any part of the circuit. 
2. The total resistance is the sum of resistances in the various parts. 
3. The total circuit voltage is the sum of the voltages in the various 

parts. 

PRESENTING THE LESSON: 

1. Show how cells may be connecter , provide a high Voltage than is pro­
duced by one cell. 

ao Dry cells supply current at a pressure of 1.5 volts. No matter 
what their size or shape. A single dry cell is therefore unsuit-
al.e when voltages greater than 1.5 volts are needed. 

b. Certain devices require higher voltages for their operation and 
will work at its maximum when operated at its rated voltage. 

c. Connect the cells jn series. 

(l) The voltage resulting will be the sum of the voltage of indi­
vidual cells. 

(a) Water pumpn connected in series a'e like cells connected 
the same way. Each cell gives the current a "kick" and 
tiius increases the flow of current in the circuit (Rate 
of Flow). 
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INSTRUCTOR'S MANUAL 

BASIC ELECTRICITY 

Lesson A-14 
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(b) Flashlights, "B" Batter ies, auto storage battery are examples 
of series connections. 

2. The Current in a series circuit is the same in all parts of the circuit. 

a* Show this by using the Ohm's Law Formula 1 = E 
R 

b. Draw a series -̂ .ircuit to shov,' a resistance of lO Ohms, a 6 volt 
battery and an ammeter. Formula: 1 = 6_ or .6 ampere. 

10 
c. If the ammeter is place'̂  at any point in the circuit, it will read 

the same. 

3. The total Resistance of a series circuit is equal to the sum of the 
various resistances in the circuit, Expressed as R (totals) - Rj + 
R2 + R3 etc. 

a. Point out that adding resistance to a series circuit reduces the 
current flow. 

b. That -he current flow would read the same on an ammeter placed at 
any point in the series circuit. 

c. To find the current flow in a series circuit, it is necessary to 
know tvvo things: 
(1) The circuit Voltage 
(2) The total circuit Resistance 

4. Summary of the Rules: See items 1, 2, and 3. 

5. Show Film—"Series Circuits" 

APPLICATION: 

Have the students work and hand in the asoignment sheet. 

CHECKING AND FOLLOW-UP: 

Check the assignment sheets against answer sheets and return to learner 
for placing in workbook. Where needed assign additional problems from 
Basic Mathematics by Singer, Chap. IV. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

\ Lesson A-15 

;( ' PARALLEL CIRCUITS 

DESIRED RESULTS: 

1. To acquaint the student with the relationship of current, voltage and 
resistance in a Parallel circuit. 

2, To understand that the total resistance of a parallel circuit is less 
than the smallest resistor. 

REFERENCES: 

1. American Electricians' Handbook, pages 3-2 thru 3-4 
2. Basic Electricity. Vol. 2, pages 55ff. 
3. Basic Mathematics, pages 111-125 
4. *Swoope's Lessons in Practical Electricity, pages 148-157 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Chalkboard 
2. Dry cells (1.5 volts) wire, resistors and lamp banks 
3. Film—"Parallel Circuits" Modern Films, Charlotte, N. C. 

INTRODUCTION: 

\{~\ ^he parallel circuit is another method of connecting electrical devices 
1^—^ in a circuit. There are several ways of calculating the total resistance 
^ Ŝ . . . a c t -V- I - * * • • * ( • • • ft * m • ! 

? 

of a parallel circuit. To help the students to visualize the problems, it 
is well to require them to draw a circuit diagram for each problem-. Many 
problems in this assignment are not long or complicated but will give the 
student good practice in OHM'S law calculations. Present examples of these 
problems on the chalkboard, and give demonstrations using various resistors 
or lamp banks for loads. Measure the voltage and currents at various loca­
tions throughout the circuits. 

PRESENTING THE LESSON: 

Show several ways of calculating the total resistance of a parallel circuit 
with examples on the chalkboard. Explain that the understanding of more 
than one method of solving the proble; s will help them later with control 
and electronic work. 

Show that two or more resistors of the same size or various sizes may be 
connected in parallel, the total resistance of a parallel circuit is ALWAYS 
less than the value of the smallest resistor. 

Explain that in studying the theory of electricity, we often use a resistor 
in the circuit to represent the load, it is easier to draw the symbol for 
a resistor than a picture of an appliance. 

iu 
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Many demonstrations may be presented in conjunction with this lesson by 
using resistors of different values connected in various ways. In each 
circuit measure the total resistance v/l''.h an OHMMETER and also calculate 
the resistance using the formula. Show the film, "Parallel Circuits", 
which is a good teaching aid. It will show animated current "̂ iow in 
PARALLEL circuits. 

SUMMARY OF RULES FOR PARALLEL CIRCUITS: 

1 

i « 

2. 
3. 

The total current is the sum of the currents in various parts. 
The voltage of a parallel circuit is the same in any part of the circuit, 
The resistance is the reciprocal of the sum of the reciprocals of the 
various parts. 

APPLICATION: 

2. 
Discuss questions and applicationc ,jresented by the films. 
Have the students work the problems on the assignment sheet, 

CHECKING AND FOLLOW-UP: 

Check the assignment sheets against answer sheets and return to learner for 
placing in workbook. Assign extra problems from Singer's Basic Mathematics 
to those that need the extra practipe. Pages 98, lOl, 118, 122 and 125. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-16 

COMBINATION CIRCUITS 

(SERIES AND PARALLEL CIRCUIT CONNECTIONS) 

DESIRED RESULTS: 

1. To acquaint the learner with the elementary problems of series and 
parallel circuits. 

2. That the student learn to think in -i-erms of, and visualize the combi­
nation of series and parallel hook-ups. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Chalkboard 
2o Supplies for demonstrations 
3. Large wiring charts, mock-ups ar;d models 

REFERENCES; 

1. American Electricians' Handbook, page 3-3ff. 
2. Basic Electricity. Vol. 2, pages 90-103 
3. Basic Mathematics, pages 127-137 
4. Film—"Series and Parallel Circuits" United World Film, Inc. 
5. *Swoope's Lessons in Practical Electricity, page l5l, sec. 83; page 158, 

sec. 85 and 86. 

INTRODUCTION: 

i 

Stress the understanding of the relationship of resistance, voltage and 
current as in other OHM'S Law lessons. 

The student should be well acquainted with the various methods of inter­
connecting circuits when greater amounts of voltage and current are needed. 
Most workmen deal with circuits in terms of parallel connections and become 
confused when they get into a combination of series and parallel hook-ups. 
Electrical energy, if wrongfully directed in a circuit, will oppose the 
direction of the desired current flow with harmful results. 

r~'. 

PRESENTING THE LESSON: 

The use of demonstrations, models, mock-ups, and large wiring c'larts will 
help greatly in presenting this Wesson. 

You may draw similar circuits on the chalkboard and ask the class to tell 
how the current and voltage would be distributed. It is recommended that 
some demonstrations be used with this lesson, if possible. The demonstra­
tions can be applied to the material at hand by setting up a SERIES -
PARALLEL CIRCUIT and making various readings throughout ihe circuit. Then 
calculate the voltage, current or resistance of t'-.e circuit. This type of 
illustration will make a lasting impression on the student. 
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Remember to always work the SERIES and PARALLEL groups separately within 
the combined circuit and then solve for the whole combination* 

Note: If you wish to use more practice problems for SERIES-PARALLEL com­
bination, see Basic Mathematics by Singer, pages 136-138. 

Show film—"Series and Parallel Circuits" 

APPLICATION: 

Have the students to answer questions and work the problems on the assign­
ment sheet. Give individual suggestions where needed, but do not answer 
the question for the student. 

CHECKING AND FOLLOW-UP: 

Check the assignment sheets against the answer sheets and return to the 
students. Assign extra problems if required. 
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INSTRUCTCR'S MANUAL BASIC ELECTRICITY 

Lesson A-17 

POWER AND WORK 1 
s 

DESIRED RESULTS: j 

1. To acquaint the student with some of the terms of electrical energy 
that apply to work and power. 

2. To inform the learner that work is done when force accomplishes some­
thing (weight X distance). Power is the work done times the speed of 
do i ng it. 

3. To soh'e problems involving the power formula. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Chalkboard 

2. Lampbank and meters 

REFERENCES: 

lo American Electricians' Handbook. Div. 1, page 25 sec. 56-64; p. 40, sec. llO-lU 
2. Basic Electricity, Vol. 2, pages 42-54 
3. Basic Mathematics, pages 148-155 
4» *Swoope's Lessons in Practical Electricity, pages 168-177, 180-183 

INTRODUCTION: 

This lesson will introduce the students to the use of terms such as, horse­
power, watts, etc. Ask the students to check the labels on electrical equip­
ment they see on the job for horsepower, watts, KW, voltage and current rating. 
An electrician may be called upon to install a unit of equipment rated in 
horsepower, or watts or voltage only. The electrician must decide how much 
current the piece of equipment will demand. Knowing the current needed, he 
must install the proper size wire and protect the circuit and equipment with 
the proper f-jse. The power equations studied in this lesson will be used 
many times to find information not given on the name plate of a piece of 
electrical equipment. 

PRESENTING THE LESSON: 

For a practical demonstration of this lesson, use a iampbank with lamps of 
various sizes. The ammeter and voltmeter will show a good relationship 
between the wattage of rating of the lamps, the applied voltage, and the 
current drawn by the circuit. 

A thorough understanding and the ability to use the power equations should 
be stressed. Point out to the students the close relationship between the 
following Power Equation and the Ohm's Law equation. 

P = li E = P I = P 
i E 

If more practice proble'"r.s are necessary than given on the assignment sheet, 
see Basic Mathematics. by Singer^ pcxoes 150-152. 

27 
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INSTRUCTOR'S MANUAL Lesson A-17 

BASIC ELECTRICITY Page 2 

APPLICATION: 

Have the students answer the questions and work the problems on the assign­
ment sheet. Give assistance if needed, but do not give them the answer. 

CHECKING AND FOLLOW-UP: 

Check the assignment sheets against the answer sheet and return to the students 
for correction and filing in their notebooks. 

I 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-18 

WIRE CONSTRUCTION 

(PATHS FOR THE ELECTRIC CURRENT) 

DESIRED RESULTS: 

1. To acquaint the learner with the fact that all electrical devices receive 
their energy from a source by means of metallic conductors. 

2. These conductors are separated or supported by non-metallic materials 
called insulators. 

MATERIALS, EQUIPMENT, AND SUPPLIES: 

1. Chalkboard and chalk 
2. Samples of wire and insulators tp be studied 
3. Experimental materials to demonstrate "Conductors and Insulation" 

REFERENCES: 

1. American Electricians' Handbook, pages 2-2 thru 2-13, 2-36 thru 2-38 
2. Information Sheet—"Wire and Materials" 
3. National Electric Code—Article 3l0 
4. Text: *Swoope's Lessons in Practical Electricity 

INTRODUCING THE LESSON: 

Call attention to the fact that wires are very much like pipes in that 
they permit the flow of electricity, but whereas pipes are hollow, wires 
are a solid. It is important to know the characteristics of these "elec­
trical pipes", called conductors, and how they are made safe within the 
home and in appliances. 

PRESENTING THE LESSON: 

A. Electrical devices are connected to a source by wires to provide a 
path for the electric circuit. 

1. Make a sketch: 

a. Two wires are needed to complete a circuit. 

b. Electric current must flow from the source to the device and 
return to the source. 

B. Electrical devices are made of different materials. 

1. Show: 

a. Difference of materials in an insulated wire. 

b. Different materials in a plug. 

c. Define materials such as metallic and non-metallic. 
29 
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INSTRUCTOR'S MANUAL Lesson A-18 

BASIC ELECTRICITY Page 2 

C. Demonstrate: "Conductors and Insulation" 

1. Samples of wire and insulating mate^'ials are studied. 

2. Experiment showing materials that conduct current and insulate 
current. 

APPLICATION: 

Have learner work and hand in assignment sheet #A-l8. Give individual 
help where needed. 

CHECKING AND FOLLOW-UP: 

Check assignment sheets against answer sheet and return to learner for 
placing in workbook. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-l9 

J WIRE SIZES 

DESIRED RESULTS: 

1. To acquaint the student with a number of different types of wire, according 
to the insulation. 

2. To teach the student to identify types of wire and sizes in general use 
on the job. 

MATERIALS, EQUIPMENT & SUPPLIES: 

1. Chalkboard & Chalk 

2. Sample wire up to No* 4 

3. Wire Gages & a Micrometer 

REFERENCES: 

1. National Electrical Code. Article 3l0, Chapter 9 

2. American Electricians' Handbook, pages 1-33, Sec. 92-94, Div. 2-4 & 2-5, 
2-40 thru 2-45 

INTRODUCTION: 

1. The lesson should acquaint the student with the fact that there are 
different types of wire classed according to the insulation. 

2. Call atter.'ion to the fact that the size of wire is usually expressed 
according xo some wire gage. However, it has become standard practice 
in the United States to employ the American Wire Gage, also known as 
the Brown & Sharpe for designating copper and aluminum wire and cable 
used in the electrical industry. 

PRESENTING THE LESSON: 

1. Show the class samples of as many types of wire according to the insu­
lation as possible. Have each student examine the types of wire so he 
can classify wire according to insulation. Discuss the different types 
of insulation with the class. 

2. Demonstrate to the class how to use the gage in measuring the size of 
wires. Wire gages are used for the measurement of diameters of wire 
and thicknesses of sheet metal. Wire sizes are referred to by gage 
numbers, the smaller the number the larger the wire. Micrometers are 
gages for that purpose. Where micrometers are used, the wire diameters 
are expressed in thousandths of an inch. 

31 



wmmmmmmmmmm »'-»'*S*"«i«*r^ 

INSTRUCTOR'S MANUAL 

BASIC ELECTRICITY 
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3. The students should use Ihe gê ges and micrometers to help identify 
wire size?. They are expected to know sizes up to No. 4 on the j:b. 

Note: A circular, mil (CM.) is the area of a circle l/lOOO in. in 
diameter and is the unit for all wire measurement. 

APPLICATION: 

Have the students complete the answers to questions on the Assignment 
Sheet for this lesson? 

CHECKING AND FOLLOW-UP: 

Check the assignment sheets against answer sheet and return to students 
for discussion and placing in notebooks. 
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Lesson A-20 

VOLTAGE DROP 

DESIRED RESULTS: 

1. To understand what is meant by Voltage Drop, 
2. To be able to use the formula to determine excessive voltage drops. 

MATERIALS AND EQUIPMENT: 

1. Chalkboard 
2. Voltmeter, Lamp Bank 

REFERENCES: 

1. American Electricians' Hapdbopk^ pages 300-328 
2. Basic Electricity. Vol. 1, pages 90-97 
3. Basic Mathematics^ pages 280-284 
4. 'Jational Electrical Code, page 43, section 215-3 
5« *Swoope's Lessons in Practical Eleqtrjeity, pages 134-339 

INTRODUCTION: 

The two factors that must be considered in determining the size of wire to 
be used in an electrical circuit are the current-carrying capacity of the 
wire and the permissible voltage dropt 

The electrician always determines curren 
tables in the various electrical codes, 
nearly always calculated by the electric 
cai Code recommends that voltage drop fr 
center be not more than 1 per cent for 1 
loads. These voltage drops should be li 
must be allowed when circuits are instal 
buildings, but is seldom'considered'-for 

PRESENTING THE LESSON: 

t-carrying capacity by consulting 
On the other hand, voltage drop is 
ian himself. The National Electri-
om service head to distribution 
ighting and 3 per cent for power 
mi ted to 2 oer cent. Voltage drop 
led on commercial and industrial 
circuits on residential buildings. 

In this lesson, the student will not learn all there is to be known about 

lesson to be sure that the studtjnts understand hpw to use the formula for 
finding Voltage Drop. 

Introduce the following formula by writing it on the chalkboard and explaining 
its use. 

VD = K X 1 X 2L 

CM 
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INSTRUCTOR'S MANUAL Lesson A-20 

BASIC ELECTRICITY Page 2 

VD = Voltage Drop 
K = Resistance ( 1 mil fopt of wire) 
I = Amperes 
L = Distance of wire one way 

CM = Circular mils 

Work several problems illustrating how to solve for various unknowns. 
NOTE 1: If the students have trouble rearranging the formula. It is much 

easier for some to substitute in the original form and solve for 
the unknown. 

NOTE 2: By use of the formula, we find Voltage Drop, but the National 
Code recommendations give PERCENTAGE voltage drop. 

APPLICATION: 

The students will answer questions and work problems on Assignment Sheet 
A-20. 

CHECKING AND FOLLOW-UP: 

Correct the assignment sheet. Be sure to give assistance to those that 
had trouble. 
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Lesson A-21 

NTRODUCTION TO NATIONAL ELECTRIC CODE 

(J 

DESIRED RESULTS: 

1. To acquaint the apprentice with thu purpose and scope of the CODE. 

2. To introduce the apprentice to the definitions and fundamental rules 
covered by the CODE. 

REFERENCES: 

1. National Electrical Code. Articles 90, 100, 110 

2. American Electricians' Handbook, General Interior Wiring, p. 1208 

INTRODUCTION: 

This is the apprentice's first contact with the NATIONAL ELECTRIC CODE. 
He will be working by these rules for his entire life in the electrical 
industry. The importance of learning the purposes and organization of 
the CODE cannot be over emphasized. 

This lesson should give the student a clear picture of how the CODE is 
organized so that the apprentice may find information more easily in later 
assignments and on the job. The CODE is not a set of laws, it is a set 
of rules. It is intended for use by governmental bodies exercising legal 
jurisdiction over electrical installations and for use by Insurance Inspectors. 

Article lOO - Contains definitions of Electrical Terms. 

PRESENTING THE LESSON: 

In the National Electrical Code Book - Article 90, which is the Introduc­
tion, outlines the purpose and explains the scope of the CODE. 

The best results will be obtained from all CODE lessons if they are used 
as study guides for the student. The instructor should lead a class dis­
cussion of the material contained in each section of the CODE used in 
the assignment. 

After discussing the sections and giving illustrations from your experi­
ence, then the assignment sheet with specific questions can be distributed. 

a 
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INSTRUCTOR'S MANUAL Lesson A-21 

BASIC ELECTRICITY Page 2 

Remind the students that the Chief Electrical Inspectors usually exercise 
legal jurisdiction over eleptrical installations through city ordinances 
or laws based on National Electrical Code. Some communities use the CODE 
as it is for their local Electrical Ordinance. Most citizens realize that 
the CODE is only the minimum standard so they improve on certain portions 
for their use. If the electrician knows the National Electrical Code, he 
may be able to work in any locality, but he should become familiar with 
local ordinances. 

APPLICATION: 

Hand out the assignment sheets and have the students answer the specific 
questions using the CODE book. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for correction 
and placing in the workbook. 
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INSTRUCTOR'S MANUAL 

NEC 

BASIC ELECTRICITY 

Lesson A'-22 

GENERAL REQUIREMENTS FOR WIRING INSTALLATIONS 

DESIRED RESULTSJ 

To acquaint the apprentice with the general requirements for wiring methods 
and installations. 

REFERENCES: 

1. American Electricians' Handbook. Div. 9-140 thru 171 

2. National Electrical Code, Article 300, 3l0 

NOTE: This assignment may take two lesson periods to complete. 

INTRODUCTION: 

In the U.S.A., cable wiring is probably the most recognized wiring method, 
especially for residential type construction. Local ordinances in some 
cities may limit the extent of its use, but cable wiring in some form is 
recognized in almost every place where electrical power is available. The 
General Requirements for wiring methods are listed in the National Electri­
cal Code, Article 30. 

This assignment contains information about over-current protective devices 
and fuses, sizes of conductors, types of conduit, installing boxes, grounds 
and grounding, and various raceways. This information will be very useful 
to the apprentice in his daily work on the job. 

The student may not realize the fact but it requires a skilled craftsman to 
make a concealed electrical installation in an old building. It is essen­
tial that he leave the building in good repair when he is finished. 

PRESENTING THE LESSON: 

The instructor should lead a class discussion of the material found in 
the assignment. The students should have read the assignment and have 
questions for discussion ready to present. 

Use American Electricians' Handbook. Division 9 and National Electrical 
Code, Article 300 and 3l0 as study guides for this assignment. 

There are 22 types of wiring for general use for power and light systems. 

1. Call attention to the method of determining the minimum and maximum 
size of conduit for interior installations. The current capacity of 
a conductor is limited by the temperature its insulation will withstand. 
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INSTRUCTOR'S MANUAL 

BASIC ELECTRICITY 

Lesson A~22 

Page 2 

2. The National Electrical Code requires that fuses or circuit breakers 
be provided for all ungrounded conductors to open the circuit when 
the current is abnormally high. 

3. Conduit systems contain both junction and outlet boxes. A junction 
box is placed where several conduit runs intersect. It provides means 
for pulling in the wire and serves as an inclosure for the connections 
that must be made. It is possible +o ground the entire system with 
one ground connection. Outlet boxes may be used to inclose a switch 
which controls the current in a circuit or fitted with outlets and 
special cover through which light and power loads can be connected. 

4. Grounding is executed by connecting one wire from a wiring system or 
the metallic covering of electrical devices to a steel beam of a building, 
to a ground strap fastened to a water pipe or a pipe driven in the 
ground. Grounding is necessary to protect life and property. 

APPLICATION: 

Have the students find the answers to the questions on the assignment sheets. 
This may take two meetings. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the siieets to the students for correction 
and placing in their workbooks. 
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INSTRUCTOR'S MANUAL 

NEC 

BASIC ELECTRICITY 

Lesson A-23 

: . ) RIGID METAL CONDUIT 

DESIRED RESULTS: 

To acquaint the apprentice with some of the techniques connected with 
conduit installations that must be learned through experience. 

REFERENCES: 

1. American Electricians' Handbook. Div. 9, par. 57 ff. 

2. Local Electrical Codes and Ordinances 

3. National Electrical Code. Article 346 

INTRODUCTION: 

Single family dwellings are seldom wired completely with rigid metal con­
duit because of the high cost ef such an installation. However, it is 
widely used in industrial plants. Electrical metallic tubing is sometimes 
employed because the cost of labor for installation is much less than for 
rigid conduit. The cost is still somewhat higher than that for a knob-and-
tube or a cable-type installation. 

It is common practice to install a rigid-conduit or an electrical-metallie-
tubing service raceway even though the bulk of the installation is carried 
out by some other method of wiring. 

HYDRAULIC CONDUIT BENDERS 

Industrial installations of Rigid Metal Conduit have routinely presented 
electricians with jobs of great proportion|^ howeve^, with the hydraulic 
equipment in use today, this work is easily accomplished. Various attri­
butes of fluid or hydraulic power equipment recommend it to the electrical 
industry. Hydraulic tools readily increase 100 pounds of applied effort to 
200,000 pounds of output. The tools are versatile, light in weight, compact 
in size and completely mobile, so that one man can carry a hydraulic set 
capable of moving 50 tons. 

In recent years, electrical installations have become larger and more com­
plicated with the result that the electrician is called on to make many 
large bends in condgit. Hydraulic equipment is used to bend conduit having 
a diameter larger thap 1". Conduit of smaller dimensions is usually bent 
by a hand bender. The two principal types of benders for large conduit 
are: 1. A "One-shot" bender which makes a full 90° bend with a single 
stroke and s tting; and 2. A segment bender, which requires several smaller, 
single-stroke stages to complete a 90° bend. 
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INSTRUCTOR'S MANUAL Lesson A~23 
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PRESENTING THE LESSON: 

Try to have a small Hydraulic Conduit Bender to demonstrate to the class. 
The student should know how the machine operates as well as its use. 

Using the Information Sheet on Rigid Metal Conduit Bending as a guide, the 
following topics should be discussed: 

1. Radius of Bend 

2. Principles of Precision Bending 

3. Concentric Bending 

4. General Purpose Bending 

5. Bending the Angle 

Review important topics on Rigid Metal Conduit Wiring referred to in American 
Electricians' Handbook. 

APPLICATION: 

Have the students complete the answers to the questions on the assignment 
sheets. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for correction and 
placing in their workbooks. 
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INSTRUCTOR'S MANUAL 

NEC 

DESIRED RESULTS: 

BASIC ELECTRICITY 

Lesson A-̂ 24 

ELECTRICAL METALLIC TUBING 

To acquaint the apprentice with the construction and restrictions in the 
uses of electrical metallic tubing. 

REFERENCES: 

1. American Electricians' Handbook, Div. 9, 68-70 

2. National Electrical Code^ Article 348 

INTRODUCTION: 

Electrical metallic tubing (EMT) sometimes called "thin-wall conduit" 
has a wall thickness less than that cf rigid conduit, and it bends more 
easily. It is connected with compression or indentation type fittings, 
since it is too thin to thread. A special tool is used to install in­
dentation fittings. 

PRESENTING THE LESSON:' " 

Electrical metallic tubing is installed and has the same use for both ex­
posed and concealed work as rigid conduit except it cannot be used where 
subject to sever physical damage. When used in wet locations or poured 
over in concrete, fittings of the type to prevent water entering the con­
duit shall be used. 

Tubing and fittings may be obtained, made of an alloy having corrosion-
resisting characteristics. This makes them especially suitable for use 
in many locations where there are corrosive fumes, or excessive moisture. 

No tubing shall be used smaller than -J- inch in diameter, electrical trade 
size, except for under plaster extensions. The maximum size tubing shall 
be the 2-inch electrical trade sizQ. 

Bends in the tubing shall be made that the tubing will not be injured and 
that the internal diameter of the tubing will not be effectively reduced. 
One run of conduit should preferably include not more than three "quarter" 
bends. 

APPLICATION: 

Have the students complete the answers to the questions on the assignment 
sheets for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for correction and 
placing in their workbooks. 
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INSTRUCTOR'S MANUAL 

NEC 

BASIC ELECTRICITY 

Lesson A-25 

FLEXIBLE METAL CONDUIT 

DESIRED RESULTS: 

10 

To acquaint the apprentice with the construction and restrictions in the 
uses of flexible metal conduit. 

REFERENCES: 

1. American Electricians' Handbook. Div. 9, 50-55 

2. National Electrical Code. Articles 350 and 351 

INTRODUCTION: 

Flexible metal conduit is used in difficult places requiring a number of 
irregular bends or where flexibility is required. Such as connecting a 
motor tu rigid conduit, not exceeding 24 inches in length. 

Flexible metal conduit is used and installed according to the rules and 
practices for installation and use of armored cable. It is installed and 
conductors are pulled into it in the same way conductors are installed in 
rigid conduit. The size of flexible conduit is determined by the inside 
diameter. 

PRESENTING THE LESSON: 

Installations of flexible metal conduit shall comply with the provisions 
of the code listed in prargraph 3501 of the code. 

Flexible metal conduit shall not be used in: 

1. wet locations, unless lead-covered type 
2. hoistways, except as provided in sect"on 62-6 
3. storage-battery rooms 
4. any hazardous location except permitted in Sections 5054 and 5073 
5. where rubber-covered conductors are exposed to oil, gasoline, etc. 

MINIMUM SIZE - Ho flexible metal conduit less than one-half inch electrical 
trade size shall be used except as permitted in section 3503. 

Straps or other means of securing the conduit in place should be spaced 
much closer together for flexible conduit than is necessary for rigid 
conduit. Every bend should rigidly secured so that it will not be de­
formed when the wires are being pulled in, thus causing the wires to 
bind. 

! ( ' , ) 
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BASIC ELECTRICITY 
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I 

LIQUID-TIGHT FLEXIBLE METAL CONDUIT 

This conduit is similar in construction to the flexible metal conduit 
but is covered with an outer sheath of material to make a liquid tight 
jacket. 

Connectors and grounding bushings are available for terminating the con­
duit and providing effective grounding connections. It is used in the 
wiring of machine tools, motors or portable equipment where flexibility 
of connection is required. 

In paragraph 35l2-b lists the conditions under which Liquid-Tight Flexi­
ble Me'̂ al conduit shall not be used. 

1. Where it is subject to mechanical injury 
2o Where it is in contact with rapidly moving parts 
3. Where the temperature is above (60°C) or 140°F 
4, In any hazardous location. 

The maximum sizes of the conduit and conductors to be installed are listed 
in article 351, paragraphs 35l4 and 35l5. 

APPLICATION: 

Have the students complete the Assignment Sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers to the questions and return the sheets to the students 
for correction and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-26 

STORAGE BATTERIES 

DESIRED RESULTS: 

1. To acquaint the student with the construction and operation of storage 
cells. 

2. To acquaint the student with the chemical properties of different types 
of cells. 

3. To teach the student to understand electrolysis, and other instances 
of electrochemical action. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Chalkboard 

2. Supplies to make a storage cell 

REFERENCES: 

1. American Electricians' Handbook, Div. 4, Sections 130-178 

2. Basic Electricity, Vol. 1, pages 23-29 
3. National Electrical Code, Article 480 
4. *Swoope's Lessons in Practical Electricity, pages 67-102 

INTRODUCING THE LESSON: 

The study of batteries could be a course in itself but in this lesson the 
student should become acquainted with the chemical properties of several 
types of cells. One of the major problems involved in electrical systems, 
depending on storage eel Is for part-time operation, is the proper battery 
care and maintenance. The facts explained in this lesson should be tho­
roughly understood by people who maintain this type of equipment. 

PRESENTING THE LESSON: 

Point out: 

a. That cells, such as dry cells, that cannot be charged, are called 
"primary cells" to distinguish them from those that can be re­
charged, known as "secondary cells" or the storage battery. 

b. A storage cell does not store electrical energy; it stores chemi­
cal energy and then changes the chemical energy into electrical 
energy as needed. 

c. When the chemical energy has all been changed to electrical energy, 
it can be restored only by sending a current through the cell. 

d. There are two main types of storage cells in use. The "lead acid" 
used on all motor-driven vehicles and the "Edison Cell" which is 
extremely rugged but has low cell voltage. The Edison Cells are 
not as efficient as "lead acid" cells, as they return only 60 to 65 
per cent of the charging energy. 
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APPLICATION: 

Have the students work and hand in ASSIGNMENT SHEET, 
help where needed. 

Give individual 

CHECKING AND FOLLOW-UP: 

Check assignment sheets against answer sheets and return to the students 
for correction and placing in workbook. 
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INSTRUCTOR'S . ANUAL Lesson A-27 

NEC Basic Electricity 

FUSES 

DESIRED RESULTS: 

1. To learn that in electrical v«̂orl< every circuit must be provided with over-
current protection. 

2. To understand the National Electrical Code standard fuse ratings and the 
sizes required for protection of certain devices. 

MATERIALS h4D EQUIPMENT: 

1. Sample fuses of different types: plug, cartridge, knife-blade contact 
renewable fuse, etc. 

2. Edison type fuse; time-lag fuse (if available). 

REFERENCES: 

1. Basic Electricity. Vol. II, Pages 47-48. 

2. National Electrical Code, Article 240. 

3. American Electricians' Handbook. Div. 4, Sec. 28-62. 

4» Fuseology - Bussman Manuf. Co. 

INTRODUCTION: 

In electrical work every circuit must be provider' with over-current protection. 
It may be a 132,000 volt transmission line carrying 200 amperes or it may be 110 
volt lighting circuit with a load of lO amperes. Each must have some form of pro­
tective device for the possible overload of current for the protection of both 
circuits and apparatus. 

In this lesson we are primarily concerned with the simpler circuits requiring 
the common types of over-current protective devices, such as, the plug fuses and 
the cartridge fuses. As we advance in out study, the more complicated protective 
devices will be investigated. 

PRESENTING THE LESSON: 

The need for the use of protective devices as fuses has been discussed. 
You have learned that excessive current may seriously damage electrical equipment -
motors, instruments, radio receivers, etc. Fuse are cheap, other equipment much 
more expensive. When the fuse which is connected in series with the equipment is 
blown, the circuit will open before the excessive current does damage to the 
equipment. 

Demonstrate sample fuses to the class: glass cartridge fuses, solid cartridge 
fuses and screw-plug fuses. 
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It is important that you always use fuses with the proper current rating. 
The rating should be slightly higher than the greatest current you expect in the 
circuit. Example: Since the range of a ammeter is 0 to I ampere, a 1,5 amp 
fuse should be used to protect the equipment. In protecting equipment to use 
fuses with too low current rating will result in unnecessary blow-outs, while 
one with too high current rating may allow dangerously high currents to pass. 

(Precautions): Fuses are used for protection. Do not jumper out a fuse. 
Do not increase the size of a fuse unless and until you are sure it is the right 
thing to do. 

NOTE: The Bussman Fuse Company will be glad to put on a demonstration for 
this lesson. Contact their representative and arrange for him to be present. In 
the event that a representative of the above company is not available, try to contact 
a representative of another company or a specialist in this field. 

APPLICATION: 

Give the class time to answer the questions concerning "overcurrent protection" 
on the Assignment Sheet. 

CHECKING AND FOLLOW-UP: 

Correct the assignment sheets, discuss the results and have the student place 
them in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson A-28 

SAFETY AND FIRST-AID 

DESIRED RESULTS: 

1. 
2. 

3. 

To impress on the apprentice the need for him to practice SAFETY. 
To keep the apprentice aware of the hazards of his job and to do all 
we can to improve SAFETY in the electrical construction work. 
To present a film on FIRST-AID or have a specialist in FIRST-AID make 
a presentation with demonstrations. 

MATERIALS & EQUIPMENT: 

1. Safety posters and Slogans 
2. 16 mm Film Projector 

3. Safety and First-Aid Films 

REFERENCES: 

1. Information Sheet 
2. Safety Manuals 
3. First-Aid Manuals 

INTRODUCTION: 

Emphasize to the students that two of the major hazards of a construction job are 
falling o!;jects and falls of workmen. The practice of good housekeeping will help 
to eliminate many hazards that result in accidents. 

There seems to be a tendency to skip Safety as a subject that is not very important. 
However, if you can prevent a broken bone for yourself or a fellow workman through 
good housekeeping practices, it would be a very important accomplishment. 

Great strides have been made in Safety and Safety Education in the construction 
field in recent years. There is still a great deal of room for improvement. In 
the Electrical Construction work, we must constantly keep ourselves aware of the 
hazards of our job. Each worker must continue to improve Safety in his job daily. 
First of all for his own benefit, as well as for the sake of his family, his fellow 
workmen, and his employer. 

In this course, it has been left to the instructor to find out and inform the appren­
tice as to the particular areas of the Workman's Compensation Laws: 1. In relation 
to his being hurt on the job and suffering lost time injury. 2, How much money can 
be collected per week, 3. When the payments start and for how long? It will be 
necessary for the apprentice to have this information to answer some of the questions 
on the assignment sheet for this lesson. 

Point out that many construction electricians have not only been crippled but also 
have died because of unsafe practices on ladders. Point out any local accidents 
caused by unsafe use of ladders. Experience has proven that the most effective way 
to reduce accidents is to concentrate on one phase of the accident problem at a time. 
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If there are specific Safety regulations in the local apprentice agreement, now 
is the time to discuss them in conjunction with this lesson. 

PRESENTING THE LESSON: 

The instructor should give illustrations to encourage the apprentice to develop 
clean personal and Safety habits. To instill in him a sense of responsibility 
and good will for his employer and all concerned will prove of great value. 

In this and future lessons. Safe practices will be discussed on many topics such 
as: ladders, tools, scaffolds, protection of the eyes, and others. Careful 
consideration and study of such items may eliminate an accident to you or a fellow 
workman. 

A few suggested things to do to make this lesson more effective: 

1. Make it a general discussion of SAFETY. 
2. Have a good many SAFETY posters available to illustrate a particular point. 
3. Have men suggest SAFETY slogans - record and discuss some. 
4. Have men discuss SAFETY practices they have observed on the job. 
5. Have men discuss unsafe conditions they have observed on the job. 
6. Have the class discuss accidents or near accidents that they have witnessed 

where ladders were involved. Using the ladders for demonstrations— 
a. Point out "unsafe conditions" in using ladders. 
b. Point out "unsafe acts" while using a ladder. 

NOTE: 1. Show a safety film which will apply or have a specialist in first-aid 
make demonstrations. 

2. Suggested maximum time to spend on this lesson—one hour. 

APPLICATION: 

Have the students answer the questions on the assignment sheet for this lesson.. 

CHECKING AND FOLLOW-UP: 

Check the answers to the questions and return to the student for correction and 
placing in workbook. 
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INSTRUCTIONAL MATERIALS 

References To Be Found in School Or Local Library 

!• Electrical Principles & Practice^ by Adams,- McGraw-Hill, 1963. 

2. Elements of Electricity by Timbie, John Wiley & Sons. 

3. Electric Circuits & Machines, by Lister, McGraw-Hill Book Co. 

4. Practical Electricity, by Croft, McGraw-Hill Book Co. 

5. Swoope's Lessons in Practical Electricity. I8th Edition, by Hausmann, 
D. Van Nostrand Company, Inc. 

6. National Electrical Code Handbook, by Abbott and Smith, McGraw-Hill Book Co., Inc. 

7. Basic Electric Principles, by Suffern, Third Edition, McGraw-Hill Book Co., Inc. 

8. Basic Mathematics for Electronics, by Cooke, McGraw-Hill Book Company, Inc. 

9. National Electrical Code, by Compson, Compson Code Company, P. 0. Box 357, 
Lansing 2, Michigan. 

10. Practical Mathematics, by Palmer and Bibb, McGraw-Hill Book Company, Inc. 

11, Building Trades Blueprint Reading, Part I, by Dalzell, American Technical 
Society, 848 East 58th Street, Chicago 37, Illinois. 

Bulletin^ From Industry Tp Be Kept In Classroom 

1. "Fuseology", The Bussman Fuse Company (N/C) 

2. Design Manual On Steel Electrical Raceways. American Iron & Steel Institute, 
150 East 42nd Street, New York 17, N. Y. ($ .50 ea.) 

3. How To Put Rope To Work In Industry. Plymouth Cordage Co., Plymouth, Mass. 
(N/C under lOO copies) 

4. Electrical Catalogs - Tools & Materials 
(Secure from Local Electrical Supply Company) 
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Recommended Films 

Lesson No. First Year 

A-9 a. Basic Electrical Theory 
U. S. Air Force or Modern Films, Inc. 

b. What is Electricity? 
Encyclopedia Britannica Films, inc. 

A-10 "Current Flow, What It Is" 
United World Films, Inc. 

A-11 What Controls Flow—Resistance 
United World Films, Inc. 

A-12 What Causes Current Flow—E.M.F. 
United World Films, Inc. 

A-14 Series Circuits (Color, No. 48506) 
Encyclopedia Britannica Films, Inc. 

A-15̂  Parallel Circuits 
Encyclopedia Britannica Films, Inc. 

A-16 Series & Parallel Circuits 
United World Films, Inc. 

To Obtain Films: 

Some institutions in the Community College System have small film libraries. Con­
sult "Free Film" catalogs. Local colleges, or Modern Films, Inc., Charlotte, N.C, 
The U. S. Air Force, Army, and Navy lend films to educational organizations. Be 
sure to plan ahead and book films several months in advance of showing date. 
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Tools Required 

The following minimum tool lists were submitted by the Carolinas Chapter, National 
Electrical Contractors Association: 

A, Apprentices should own the following tools: 

1. Pocket knife (Electrician's) 

2. Screwdrivers 
a. Large 

b. Small 

3. 6 ft, rule 

4. 2 pairs Channel Locking Pliers 

5. Side Cutting Pliers 

S, Journeymen should add the following tools: 

1. Pipe Wrenches 
a. 10" 
b. 14" 

2. Cold Chisels 

3. Center Punch 

4. Screw Driver Set 3" to 6" 

5. Claw Hammer 

6. 10" - Crescent Wrench 

7. Tri-Square 

8. Plumb Bob 

9. 12" - Hack Saw Frame 

10. Level 

11. Brace & Extension Bit 

l2e Voltage Tester - "Square-D" or equal 
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VT 003 625 
Basic Electricity Series, No. A (First Year), Apprentice Training 
in Electrical Work, Related Instructional Material, Assignment 
Sheets and Information Sheets, 

Hedinger, Howard E, 
North Carolina State Board of Education, Raleigh. 
Pub Date - Jun67 
MF AVAILABLE IN VT-ERIC SET 102p. 

*STUDY GUIDES, -VTRADE AND INDUSTRIAL EDUCATION, ^ELECTRICIANS, 
^ELECTRICITY, POST SECONDARY EDUCATION, TESTS, ^APPRENTICESHIPS, 

This study guide, the first of a four-unit series, is for 
individual student use in studying technical information in the 
first year of the related technical phase of post-secondary 
electrician apprenticeship training. It was developed by a 
curriculum committee and the educational committee of the National 
Electrical Contractors of North Carolina, The material was designed 
by subject matter specialists, tested on a small group, and used in 
apprenticeship programs. Assignment and information sheets are 
included for 28 lessons in the areas of basic mathematics and 
orientation, fundamentals of electricity, and National Electrical 
Code. They contain textbook references, introduction and directions, 
and problems. The minimum class time is 144 hours per year. The 
teacher should be a Journeyman tradesman, and the students should 
be 18 years old and employed as apprentices in an electrical 
construction trade. Supplementary materials include unit tests to 
be given approximately every six weeks and a final examination. 
Correlated lesson plans for the instructor are given in VT 003 624, 
Documents of the four-unit series are listed as VT 003 624 through 
VT 003 631, (HC) 
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BASIC ELECTRICITY 

INFORMATION SHEET ORIENTATION 

Lesson A-I 

YOUR RELATED INSTRUCTION 

INTRODUCTION 

The lessons prepared for the electrical apprentice have been divided into 
four one-year courses of approximately 144 hours each. Each lesson is de­
signed to give you fundamental related information that will help you progress 
in your work. Basic electrical theory, mathematics, job information. National 
Electric Code and blueprint reading will comprise the subjects to be studied 
during the four years. It will be impossible for you to learn all you need to 
know in class, but these courses should give you a good basic foundation. 

If you are to make proper progress in the electrical wiring trade, it is 
necessary to understand how this related instruction is organized. Also, how 
to get the most out of your work on each assignment. The following information 
explains how to make the most efficient use of this course. 

WHY YOU ARE TAKING THIS COURSE 
i 

Apprentice training is an educational program in which the apprentice learns 
a skilled trade through a combination of work experiences on the job and re­
lated technical instruction in class. On the job, the apprentice learns how 
to do many of the skilled operations of the craft while working with experi­
enced journeymen. 

; 

[ 

In the electrical wiring trade, the beginner must learn'the related informa­
tion as well as the job operations. This technical knowledge is easier to 
learn in an organized class than on the job. The related information is 
available only in books, manuals, and films that can best be used in schools, 
with the aid of a teacher. The mechanic who knows the technical phase of 
his cra.t Is better prepared to plan work, understand the plans of others, 
and "trouble-shoot" or solve problems. A mechanic can sometimes "get by" 
with a small amount of technical information, but rarely does such a man 
become a sruccessful foreman, supervisor, or electrical contractor. The re­
lated information you can learn through regular school attendance and care­
ful study of the assignments in this course will prepare you for advancement 
in your trade. 

THE COURSE AND HOW TO USE IT 

The Assignment Sheets provided for each lesson are study guides to use in 
searching out related information. Thuy contain textbook references, problems 
to solve and key sentences to complete, diagrams to draw and bluoprinfs to 

I consilt. Be sure that you study the assigned references before attempting to 
answer the problems or fill in 1ho blanks. 

It will be necessary to study the assignments outside of class, so be sure you 
understand what is required. F.'ach lesson will [î jvo J nurnL-or, as A-4, which is 
Mathematics - Formulas and Equations. Roforoncos will bo found in Basic Matho-
matics by Singer, pages 24-36. Soma reforencu'S thai- are marked with the aste­
risk (*) are substitute texts or referoncos you nuy u-.u if available in the 

I ibrary. 
I 
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IMFORI-IATION SHEET 

ORII'INTATION 

Lesson A~l 

Page 2 

The instructor will assign the information sheets and the lesson sheets to 
study the week before the class meets. Be sure to read the related information 
carefully before completing the problems in the space provided. The lesson 
sheets will be checked in class and returned to you. Correct the mistakes 
and place the sheets in your notebook for future reference. 

TESTING AND EVALUATION 

Special problems and tests v/ill be worked out during class periods. There 
are short tests to be given v.reekly, and unit tests to be given approx:jnately 
every six v/eeks. A final examination will be gi.ven at the end of each year. 
Many of these questions vdll be of the "open book" variety in order to use 
formulas, tables and the National Electrical Code. These tests will be given 
to see how well you are learning the related information. Also, they will 
determine to a large extent your grade in the course. 

TIPS ON HOW TO STUDY 

In order to make the information you study of any value^ it is necessary to 
prepare your lessons in a way that you will remer.bor them. This requires con­
centration and real effort rather than just "reading," but it pays off in the 
long run. Many apprentices object to being required to learn by reading, 
as they sometimes find it difficult to get the meaning from the printed ̂ f̂ord. 
The ability to read accurately and rapidly is an important advantage if you 
want to progress in the electrical business. The electrician vrho vrants to 
get a.head or even keep up v/ith his craft must be able to get the latest 
technical information by reading. Most slow readers are not avrare of the 
handicap under which they are working. Many a'dults are enrolling in Reading 
Courses to improve their accuracy and speed. It iirould be v;ise for you to 
visit your local school for a reading "check-up." 

The following method studying technical information has-proved an excellent 
one: 

1. Survey the entire assignment, by "skL̂ i" reading paragraph headings and 
•key sentences. This v/ill give you the over-oil picture of the lesson. 

2. Go back to the beginning of the assignment and read the first paragraph. 
Now, look up from your book and try to repeat to yourself, in your own 
words, the meaning of the paragraph. If you cannot do this, the informa­
tion did not become "fixed," and you will have to go over it again until 
it does. 

3. Repeat the above process with each paragraph in the assigrjuont. As you 
study, tryHo apply the information to a practical job situation. 

A, Then, you are ready to complete the problems on the Assignment Sheet for 
the lesson.. You will quickly recognize the material and be able to find 
the ansv/ers in less time. 

NOTE: For additional help on how to read and study profitably, find the follov/-
ing booklets in*the libra;r.y or write to the publifshcr for a copy, 

!• Hov; to Study, American Technical Society, Drexel at 5Sth St., Chicago 37* 
111. 
Tips on How to Study, Del;v,r P-;.bl:;.:;.h2-s, Inc., 'Ib-'̂:;;/, ilcw York 
How to Study, Morgan ec Decse, McGraw-Hill Doo": Co., Mew York, N.Y., 
1957. 

2. 
3. 
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NAIffi 

DATE 

Lesson A-1 

Math - V/hole Number^ 

REFERENCE 

1. Add the following: 

(a) 472 
126 

(e) 333 
667 

actd 

(b) 

(f) 

.on, multiplication and divi. 

PROBLEMS 

529 
358. 

420 
%5 
441 
584 
715 

(c) 1741 
1902 

(g) 637 

297 
708 
899 

(d) 

(h) 

741 
889 

935 
354 
796 
253 
460 

2. Subtract the following: 

(a) 7418 
, -6356 

(b) 5747 
-1856 

(c) 7904 
-5738 

(d) 4408 
-994 

(e) 9906 
-3189 

3# Multiply the follov/ing: 

(a) 719 (b) 984 
74 

(d) 894 
_ 6 9 

(e) $4.08 (f) $5.76 
58 .39 

4. Divide the following: 

(a)- 4(6404 (b) 5(8525 (c) 62(3596 (d) 48(127,924 

i® 
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NAME 

DATE 

REFERENCE 

I. Basic Mathematics, Pages 13-20. 

PROBLEMS 

i. Reducing fractions to lov/est terms: 

(a) 4/8 (b) 4/16 

(d) .15/75 (e) 60/100 

2. Reducing mixed numbers to improper fractions 

(a) 5 3/8 (b) 3 7/10 

(d) 3 1/3 (e) 10 7/8 

3. Changing improper fractions to mixed numbers 

(a) 9/2 (b) 59/8 

(d) 20/2 (e) 43/10 

4. Multiplication of fractions: 

(a) 8 x 1 / 2 = 

(c) 1/4 X 3/8 = 

(e) 3/8 X 16 = 

Lesson A-2 

Math - Fractions 

(c) 14/32 

(c) 2 i/12 

(c) 16/9 

(b) 2/5 X 1/3 = 

(d) 1/3 X 4/7 = 

5. Multiplication of mixed numbers: 

(a) I 7/9 X 3/8 = 

(c) 3 3/5x2 1/4 = 

(e) 17x 4 1/8 = 

(b) 2 1/3 X 1/7 = 

(d) 3 x 3 5/6 = 

6. How many nipples, I 1/2 inches long, can be made from a piece of conduit 

24 inches long? 
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NAME 

DATE 

BASIC ELECTRICITY 

Lesson A-2 

REFERENCE: ELECTRICAL CATALOGS 

GENERAL INFORMATION: 

One of the first duties of an apprentice is to. I earn the tools used on the 
job. He should not only know their names but also the proper use and care 

. . for them. In this assignment we will consider only a few of the basic tools. 
When you see a new tool, ask what it is called and its proper use. 

ASSIGNMENT DIRECTIONS: 

In the space provided, place the names for hand tools used by the electrician 
As you learn about new tools, add their names to the list. Later you will 
learn the names of power tools and their uses. 

\ , 13. 

2. 14. 

3. 15. 

4. 16. 

5. 17. 

6. 

7. 

18. 

19. 

8. 20. 

9. 21 

10. 22. 

li. 

12. 

23, 

24. 

. ^ « « 4 « * 
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NAME 

DATE 

Lesson A-3 

Mal'h - Decimal Fractions 

REFERENCE 

I. Basic Mathematics, Pages 37-49. 

PROBLEMS 

I. Change fractions to decimal fractions: 

(a) 6/10 (b) 105/1000 

(d) 50/100 (e) 15/1000 

(c) 5/100 

2. Arrange decimals in order starting with largest: 

(a) 0.07, 0.005, 0.15, 0.3 

(b) 0.18, 0.002, 0.07, 0.0010 

(c) 0.50, 0.15, 0.015, 0.021 

(d) 0.0012, 0.15, 0.0051, 0.052 

(e) 0.294, 0.790, 0.02 

3. Change mixed numbers to decimals: 

(a) 2 5/iO (b) I 18/100 

(d) 3 35/100 (e) 65 14/1000 

(c) 7 99/1000 

4. Change fractions to decimals: 

(a) 1/5 (b) 4/7 (c) 1/3 (d) 19/27 (e) 25/32 

5. Use Table of Decimal Equivalents to change decimals into fractions: 

(a) 0.0625 (b) 0,1875 (c) 0.21875 

(d) 0.734375 

6. Adding decimals: 

(a) 8.23 
5.90 
.436 
.870 

(b) 90.65 
41.00 
6.784 
70.094 

(e) 0.4375 

(c) 0.078 
6.810 
0.040 
.710 

(d) 45.00 
0.003 
0.317 
8.502 

(e) 0.310 
2.705 
7.000 
6.617 



I l"'i'i"''.".l"W.w.i!*wi.|i _^"^";^;;^_^;^v.»tytw«BwiM;iti*y. »,.ij,wiMjt^«,iawui^4Ui,wayi!a'fehJtii!K^ 

NAME 
Math - Decimal Fractions 

Lesson A-3 
Page 2 

7. Subtracting decimals: 

(a) 0.62 
-0.30 

(b) 1.63 
-0.81 

(c) 0.613 
-0.045 

(d) 29.18 
-13.61 

(e) 0.75 
-1/2 

8. Multiplication of Decimals: 

(a) 0.005 X 28 = 

(b) 3.67 X 0.092 = 

(c) 45.4 X 506 = 

(d) 2.6 X .004 = 

(e) 100 X .037 = 

9. Division of Decimals 

(a) 9.6 T 0.4 = 

(b) 80.8 f 0.08 

(c) 9.418 f 3.95 

(d) 38.45 T 8.5 = 

(e) 16 T 0.008 = 

10. Multiplicaiton of Fractions and Decimals; 

(a) 1/5 X 4.5^ 

(b) 1/8 X 3.0̂ . = _ 

(c) 1/16 X 0.32 = 

(d) 2-4/7 X 0.91 = _ 

(e) 0.065 X 3-1/3 = 

8 



Lesson A-3 

BASIC ELECTRICITY 

MTERIAL5 

(Conduit and Cable Fittings) 

REFERENCE: 

1. Electrical catalogs 

2. Electrical Conduit and Cable Fittings^ The Thomas & Betts Co. 

INTRODUCTION ^c DIRECTIONS: 

The beginning apprentice must become familiar with the materials used to 
install an electrical system. The sooner he acquires this knov/ledge the 
more valuable he becomes to the industry. If you are truly interested in 
your worlc, you will learn all the different materials used in the trade 
as soon as possible. 

Look through the catalog and find the common fittings shown on the pic­
tured sheet (Electrical Conduit and Cable Fittings). Study other materials 
as you look for the specified ones. You cannot learn all of them at once, 
but try to become acquainted with specifications and how to order the 
materials, 

Place the proper name in the blank of common fittings and other materials 
needed in a small dwelling. 

1 ~ Sheet No, 1. 

ii^±-

2. 

3. 

h. 

5. 

6. 

7. 

e. 

9. 

10. 

11.: 

12.. 

14.. 

15.. 

16,. 

17-. 

IB. 

19._ 

20. . 

21. '• 
• ^ •*••• 

22. 

23., 

24.. 

25.. 

26., 

27. 

28, 

29.. 

'*^^*"^* 

-^..0 11 i^f rf 

30. ^ 

%M^^^^^^' 



NAI-IE 

I . DATE 

Lesson A~A 

Math - Formulas and Equatioi 

REFERENCE 

!• BasJc Mathematics, Pages 24 - 56. 

PROBIEMS 

1. V/hat is a formula? 

2. V/hat is the meaning of the following signs: 

(a) (x) ^ (d) (-) 

(b) (f) ' 

(c) (+) 

(e) (=) 

(f) (.)_ 

3. Substitute in the following formulas and solve for E and indicate all work; 

(a) E = IR 

(b) E = 10 X 12 

4. Solve for R. 

(a) E = IR 

(b) 120 = 8R 

5. Solve for I. 

(a) E = IR 

(b) . 120 = I X 40 

6. Solve for R^. 

(a) Ry = 7 + 8 + 5 

(b) R^ = 12 + 4 

11 
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HkW [ Lesson A~4 

Math - Formulas and Equations Page 2 

7. Solve for E^ 

(a) E.̂- = Ej + E^ 

(b) 16 = Ej + 7 

8. Solve the following equations for the values of unlmown letters; 

(a) E = 7 X 10 

(b) 10 = .2 X R 

(c) 120 - I X 1.5 

(d) 600 = E X 50 

(e) 3.6 = 9 x 1 

9. Write the equations for the following rules: 

(a) 'Electrical, povrer (P) is equal to the current (I) multiplied by the, 

voltage. (E) . ,_; ^ • • •• ^ 

(b) Maximum voltage (E ) is equal to the effective voltage (E „•) divided 
max exi 

by 0.707. .__: 

(o) ..The total resistance (R^ is equal to the sum of re-̂ istors Ry. R^ and 

Ro» .. 
3 —^ 

(d) Impedance (Z) of a circuit, is equal to the voltage (E) divided.jtî r/ 

current (I). . 

12 

! 
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NAML_ 

DATE 

ORIEJ^TATION 

Lesson 4 

BASIC ELECTRICITY 

Topic: Your Apprenticeship 

REFERENCES: I. Apprenticeship Agreement 
2. Local Apprenficeship Standards 
3. t.ocal Agreement (Contract) 

GENERAL INFORMATION: 

When you discussed your apprenticeship with the Local Joint Committee, they 
gave you important information. You remember some of it; some has slipped 
your mind. Now is a good time for refreshing your mind, discussing more of 
the details in class so you may get a better understanding as this affects 
your life-time work. 

QUESTIONS: 

I. How many years will you be an apprentice? 

2. How many hours will you attend apprentice classes each year of apprenticeship? 

3. What wages will you make during apprenticeship? 

4. How long is your probationary period? 

5. What is the purpose of the probationary period? 

I :> 
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NAI4E 

Your Apprenticeship 

Lesson 4 

Page 2 

6. How many "v/ork hours" in your'term of apprenticeship? 

7. Is your "apprenticeship agreement" with an employer or with the Joint Apprentice­
ship Committee? 

\Vhy? 

8. Are the Apprenticeship Standards important to you? V/hy or why not? 

9. I'Jhat is the authority for the Joint Apprenticeship Committee's Actions? 

10. How many members are on the Joint Apprenticeship Committee? How arie th^y 
selected? Be specific. 

14 
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NAME 

DATE 

Lesson A-5 

Math - Fractions and Denominators! 

REFERENCE 

I. Basic Mathematics, Pages 91 - 103 

I. Addition of Fractions: 

(a) 1/16 + 1/32 + 5/64 = 

PROBLEMS 

(b) 5/6 + 1/9 + 3/4 = 

(c) 1/2 + 4/7 + 3/4 = _ 

(d) 7/8 + 1/4 + 5/16 = 

(e) l/lOO + 8/25 + 7/10 = 

Find Least Common Denominator: 

(a) 5/6 + 1/9 + 2/3 

(b) 1/4 + 1/12 + 1/15 = 

(c) 1/50 + 1/100 = 

(d) 1/5 + 1/7 + 1/9 = 

(eXM/3 + 1/6 + 1/9 = 

3. Find value of unknown letter: 
* • • • 

- (a) JR_ - ^ 
6 12 

(c) 2E = 3 

(e)-J_ =_I5_ 
C 20 

(b) 

(d) 

E 
5 

I I 

= 2 
3 

= R 
22 

15 
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ASSIGNMENT SHEET 

BASIC ELECTRICITY 

Lesson A-5J 

MEN OF ELECTRICAL HISTORY 

To appreciate the history of the Electrical Industry, we must investigate 

^he Work of great scientists in this field. The*first discovery of static 

electricity was made in 600 B.C., v/hen a piece of amber rubbed with a cloth 

attracted small bits of paper, straw, etc. Approximately 2000 years later. 

Dr. Gilbert discovered that other materials such as glass, sealing wax, rock 

crystal, and sapphire would attract light materials the same as amber. The 

Greek v;ork for amber is "eloctnmi", and our modern word "electricity" is de­

rived from it. The word "e3.ectricity" v/as first used by Dr. Gilbert in I600. 

There are many other men that have contributed to the discoveries concern­

ing electricity, although v/e know very little about this great forni of energy. 

It is suggested that you visit the library or use a good encyclopedia and 

v/rite out tlie Fiain contributions to the electrical field by the following men. 

You could write a longer theme about the discoveries of one particular man. 

1. Stephen Gray 6. Alexander Graham Bell 

2. Luigi Galvani 7. M. G. Marconi 

3. Samuel F. Morse 

4. Michael Faraday 

5. Z. T. Gramme 

8. Thomas Alva Edison 

9. Charles P. Steinmetz 

10. George Westinghouse 

16 
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KAIffi 

DATi' 

REFERENCE 

1. Basic Mathematics, Pages 281 - 290. 

PROBLEIS 

Lesson A-6 

Math - Percentage 

1. Change per cents in to deciifials: 

(a) 56% = , 

(b) 7% = 

( c ) l8jo = 

(d) 125?̂  = 

(e) 7/^/0 = 

2. Change decimals in to per cen ts : 

(a) 0.25 = 

(b) 0.015 = 

(c) 0.78 = 

(d) 1.35 = 

(e) 0.70 = 

(f) S,5% = 

(g) 0.75^ -

(h) 12 1/2).' = 

( i ) 27.8>o = 

{ 3)3'33% = _ 

( f ) 0.222 

(g) 0.056 

(h) 0.725 

( i ) 3 

( j ) 0.125 

3 . Change coimnon fract ions t o per cen ts : 

(a) , 1/3 = (b) 3/5 = _ 

(d) 7/11 = (e) 12/40 = 

(c) 6/10 = 

4. The voltage a t a panelboard i s 46GV and 440V a t a branch c i rcu i t n.otor. What 
-is the per cent drop? • ^ 

5. Out of 500 breakers , 1 1/2 per cent v;ere defect ive, iiov/ ir.any v.ere defective? 

6. I f a 3 P voltage, drop i s perr»itted on a power feeder, v/hat i s the voltage a t 
the end of the l i ne supplied by 2G8-volt source? 

7. An apprentice received a 12.5/-'' v/ago increase . V.Hiat i s h is nov.' v/oekly ra te i f 
h is earnings p r io r to increase v/ere $70 per v/eek? 

17 
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NAME 

DATE 

Lesson A-7 

Math - Square Root 

REFERENCE 

I. Basic Mathematics, Pages 165 - 173. 

PROBLEMS 

I. Find square roots of following numbers and check: 

(a) 625 = (f) 144 = 

(b) 

(c) 

(d) 

(e) 

17.85 = 

4900 = 

7.65 = 

18.288 = 

(g) 225 = _ 

(h) 81 = _ 

(i) 10,000 

(j) 484 = 

2. What current.flows,through a Iine-supplying.1,200 watts.to a.toaster of.12 
ohms resistance? 

3. What current flows through resistor rated 1000 ohms and 0.4 watts? 

4. What size resistor is required to produce 100 watts with a current of 0.05 
amperes? - — 

5. What is the voltage across a resistor rated at 100 ohms and 9 watts? 

6. What is the combined resistance of three resistors across a 208-volt line and 
combined power of 150-watts? 

19 
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N M & 

DATE 

REFERENCE 

1. Basic Mathematics, Pages 306 - 319. 

PROBLEMS 

1. Find ratio of following quantities; 

(a) 4 to l6 in. 

(b) 12 to 3 ft. 

(c) 9 ft. to 24 in. 

(d) 750 watts to 2 kw. 

Lesson AS 

Math ~ Ratio and Propoii;;ion 

2. Solve the following direct proportions; 

(a) 20 
R 

• V, 

(c) 2^ 
20 

(e) J: 
14 

= 5 
15 

= I. 
40 

= E 
7 

(b) ̂  = 20 
15 60 

200 100 

3. Write proportions of the following: 

(a) A 10-ft. conduit weighs 30 lbs. What is the weight of 12 feet of conduit? 

(b) A 1000 feet of cable has a resistance of 30-ohm5. How many ohms of re­
sistance are in a cable 3000 feet long? 

(c) A car traveling 60 MPH is moving at the rate of 66 ft /sec. V/hat is the 
rate of a car traveling 30 MPH? 

(d) A cable cariying 75 amperes has a 2-volt drop. V/hat ir -ne voltage drop 
of the cable carrying 225 amperes? 

(e) Find the primary voltage of a transfonncr if Np - 600 turns, N^ = 150 
turns, and E^ = 120V. 

2il 
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NAME 

DATE 

Lesson A-9 

Introduction to Electricity 

REFERENCE 

1. American Electricians' Handbook, Pages I - 20 & I - 21, Sec. 25 - 29. 

2. Basic Mathematics, Pages 1 - 3 . 

3. Basic Electricity, Vol. I, Pages I - 20. 

PROBLEI^S 

I. Electricity can neither be nor 

2. Electrical energy can be generated by 
move in certain paths. 

electrons to 

3. An is the smallest amount of an element which has 
proportions of the element. 

4. An atom is electrically because it consists of 

equal number of positive-charges called 

charges called , 

and negative 

5. Like charged particles will 

charged particles will 

eacli other and unlike 

6. What is an insulator? Give two examples, 

7. What is a conductor? Give two examples. 

23 
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NAME 

DATE 

Lesson A-10 

Current 

REFERENCE 

1. American Electricians' Handbook, Pages 1-21 & 1-22, Sec. 31-37. 

2. Basic Mathematics, Pages 4, 5 & 7. 

*̂ Basic Electricity, Vol. I, Pages 40-50. 

PROBLEMS 

I. An electric current is measured in , and has a symbol 

2. Current consists of a motion of 

electricity. 

3. Name the two general classes of electric currents 

(a) (b) 

4. A current flows in the same direction, 

5. The flow of an current is at regular 

Intervals. 

6. List three classifications of direct currents: 

(a) 

7. An 

(b) (c) 

is the rate of flow of electricity. 

mi les per second. 8. The speed of electric current is approximately 

9. An measures current in units of amperes and Is connected in 

in the circuit. 

10. The principal effects of current are 

and 

II. One ampere is equal to a flow of electrons per second. 

25 
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BASIC SLECTRICITy ORIENTATION 

INFORMATION SHEET Lesson A-IO 

YOUR FUTURE IN THE ELECTRICAL INDUSTRY 

V/hen you decided to sign an agreement to become an electrical apprentice, it was 
an important decision in ycur life. It v/as a good choice if you like the v/ork. 
To be successful you must strive to be above average in your v/ork and devote many 
hours to the study of technical information. 

You have expressed a desire to learn this trade by signing the apprentice agree­
ment to vrork for moderate wages and attend classes for at least 144 hours per year 
for four years., You realize that in this time you cannot learn all the "hows" and 
"whys" of your job. The basic technical information and the on-the-job experience 
will help you become a better craftsman. 

The future depends entirely upon you. There are many and varied opportunities in 
the electrical industry for you. The wages of Journeyman in the electrical trades 
are as good or better than those employed in other trades. A majority of the elec­
trical contractors who operate their own businesses once worked as tradesmen. There 
are many jobs in maintenance and repairing of electrical equipment in industrial 
plants, public buildings, schools, pov;er and light companies, and other utilities. 
There are many opportimities in the .field of radio and television for those who 
know the "how" and "why" of electronics. 

The electrical industry is less than one hundred years old and is expanding by 
leaps and bounds. The United States produces and uses about one-half of the world's 
supply of electricity and has only seven per cent of the population. Perhaps yoii 
can see today the many opportunities that await you tomorrow, 

V/hat are you going to do? You have the opportunity by attending the apprentice 
classes maintained to help you to prepare for a better life. It is the sincere 
hope of the committee and the school that you cooperate by v/orking at the height 
of your ability. 
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NAME 

D;TE 

Lesson A-11 

Resistance 

2. 

3. 

REFERENCE 

American Electricians' Handbook, Pages 1-22, Sec. 38, 39, 41 & 42; 1-32-

1-36, Sec. 90 - 102. 

Basic Mathematics, Paĝ -s 5 & 273 - 280. 

Basic Electricity, Vol..I, Pages 98. 108;.Vol. 2, Pages 24 r 41. 

PROBLEMS 

I, 

2. 

3. 

4. 

Resistance is measured In and has a symbol 

A 

opposes the flow of electricity, 

is an object having resistance. 

5, 

6. 

An 

connected In 

measures the resistance in a circuit, and is 

to rhe part measuring,. 

Resistance causes 

A conductor has 

conductor. 

to be produced by a current through it. 

resistance than a poor 

7. Write the following numbers: 

(a) Three microamperes 
.(b) One kilowatt 
(c) Seven mi. ohms 
(d) Fifteen megvolts 

8. List four factors affecting resistance of a conductor: 

(a) 

(b) 

(c) 

(d) 

9. What is the cross-sectional area of conductors having diameters as follows: 

(a) 1-inch 
(b) 1/8-inch 
(c) 3/8-Inch 
(d) 5/16-inch 

10. What is the diameter in inches of conductors having the following cross-

27 
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NAME 

Resistance 

. . sec t i ona l areas? 

(a) 13,000 CM 
(b) 58,000 CM 
(c) 210,000 CM 
(d) 33,100 CM 

11. Conductors of 

Lesson A-

Page 2 

Iines and feeders, 

12. Conductors of 

resistivity are used for transmission 

resistivity are used for incandescent 

lamps and toasters, 

13. What are the resistivities of the following conductors: 

(a) Copper 
(b) Aluminum 
(c) Silver 
(d) Tungsten 

14. Find the resistance of 2000 feet of aluminum conductor having a cross-

sectional area of 13,500 CM. 

15. Find the length of copper wire having a resistance of 3.25 ohms and a 

diameter of 100 CM. 

16. What is the cross-sectional area of 3000 feet of silver conductor having a 

resistance of 95 ohms? 

17. Wire gauges used." in.this country are ^ ^ 

or 

18. Express the f o l l o w i n g temperatures in degrees Fahrenheit 

(a) 0** C 
(b) 22*̂  C 
(c) 90** C 
(d) 100** C 

19. Express the following temperatures in degrees Centigrade: 

(a) 32° F 
(b) 75** F 

21) 

: I >'*̂ ' 



!??«^§^e?''".^iss^p^^^^ssr#^ 
qSS^i-Hn^WiT-^ 

NAME 
— — • i»>iw^.|^"«<^ii*n^il 

Resistance 

20. Resistance 

Lesson A-~ll 

Page 3 

with an increase in temperature. 

21. The resistance of a copper conductor is 45 ohms at 65" F. V/hat is the 

resistance at 194" F.? 

22. A can be used to change the resistance of a circuit 

without interruption of circuit. 

23. Loose connections on conductors will the resistance. 

24. Find the resistance of 1750 feet of cable if 1000 feet has 3-ohin resistance. 

25. Find the cross-sectional area and diameter of a copper conductor having a 

resistance of 25-ol:ims, if a copper conductor has a resistance of 50-ohms 

and diameter of 14.6 mils. 

26. Define "Super-Conductivity." 

27. Find the resistance of a copper conductor of the sarae length and cross-

sectional area as an aluminum conductor having 8-ohms. 
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IIAME . Lesson A-12 

DhTF Electromotive Force 

PJiiFEREMCE 

1. American E lec t r i c i ans ' Handbook, Pages 1-21, Sec. 29 & 30; Pages 1-24, Sec. 51; 

Pages 1-28, Sec. 70; 1-30, Sec. 81-82. 

2. Basic Mathematics, Pages 3 & 7. 

3. Basic Electricity, Vol. 1, Pages 83-97 

PROBLEMS 

1. Electromotive force is measured in and has a symbol of 

or 

2. cannot be created or destroyed. 

3. Voltage electrons to move. 

4. List seven ways of producing an 

(a) (e) ̂  
(b) (f) . 
(c) (g) ̂  
(d) 

5. A measures the voltage in units of and 

is connected in in the circuit. 

6. Define potential difference. 

7. List four terms which imply pressure in an electric circuit: 

(a) (c) 
(b). (d).^ 
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NAME. • Lesson A-12 

DATE YOUR EMPLOYER 

QUESTIONS 

1. List the basic items covered in your contract v/ith your employer. 

2, V/hat is a contract? V/hat advantage is it to the contractor? 

3. List some common items of expense when a company is engaged in contract work, 

4. How can the employer determine the accuracy of his original estimate of cost 
for a job? 

5. What should be expected of you in regard to the tools furnished by your 
employer? 

6. V/hat is the difference in the method of payment of office personnel and crafts­
men in the field? 

7. V/hat should be your attitude toward the electrical material delivered to the 
job on which you are working? 

8, V/hy is it necessary to purchase materials and equipment for a bid job in 
accordance \i±th the quality specified in the plans? 

9. How does the electrical -company obtain the prints and specifications to bid 
on a job? 

10. How can you help in determining the actual cost of the job? 

32 
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NAME 

DATE 

Lesson A-13 

OHM'S Law 

REFEmCNCE 

1. American Electricians' Handbook, Pages 1-37 ~ 1-39̂  Sec. 104 - 108. 

2. Basic Mathematics, Pages 20 - 24 

3. Basic Electricity, Vol. 1̂  Page 123? Vol. 2, Pages 24 ~ 41. 

PROBLEMS 

1. List five applications for using Ohm's Law: 

(a) (d) 

(b) (e) 

(c) 

2. List three situations which Ohm's Law cannot be applied; 

(a) 

(b) 

(c) 

3. The _ expressed in causes to 

flow. 

4. The expressed in 
flow of 

attempts to stop the 

5. The expressed in flows as a result of 

exceeding the 

6, Express Ohm's Law for finding voltage. 

7. Express Ohm's Law for finding current. 

8. Express Ohm's Law for finding resistance. 

33 
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Ohm's Ixiv: Page 2 
I 
'< 

9. State the seven steps to be followed in solving problems using Ohm's Law: ! 

(a) [ I 
(b) : • I 

• i 

(c) ! 

( s ) „ .,/ •• -^ \ 

(e) - j 
(f) : . • i 

(g) ^ . ; 

10. How much current will flow through a resistance of 40 ohms with an applied i 

voltage of 120 volts? J 
'i 

11. Find resistance required to restrict current to 8 amperes in a circuit with 240 I 

volts applied. [ 

12. How much pressure is required to produce 10 amperes through 12 ohms of resistance? i 

13• A 15-ohm resistance is connected to a 60-volt generator. What current will flow? l 
\ 
s, 

14. Vi/hat is the maximum size resistor to be connected to a 120-volt source with a ! 
3. 
•% 

15 ampere current? | 

•i 

15. A toaster draws 11,5 amperes on a 115-volt line. What is the resistance in | 

this toaster? 
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MAl^ffi Lesson A~14 

DATE Series Circuits 

REFERENCE 

1. American Electricians' Handbook, Page 3-2. 

2. Basic Mathematics, Pages 67-82, 88-93. 

3. Basic" Electricity", Vol. 2, Pages 7-23. 

PROBLEl'g) 

1. List two simple methods of connecting electrical devices in a circuit: 

(a) _^ : 

(b) 

2. In series circuit. 

3. In series circuit, the sum of 
voltage available at the source. 

A. In series circuit, the total resistance is equal to the 
the resistors connected in the circuit. 

has the same value throughout the circuit. 

is equal to the 

of 

5. In a series circuit there is only 

6. Describe the following symbols: 

(a) E T 
(b) Ii 
(c) R4 
(d) 4 
(e) Ej 
(f) 1=4 
(g) RT 

path for the current to flow. 

7. In series circuit, Ohm*s Law may be used for each 
circuit and values of the circuit. 

part of the 

8. In a series circuit with a constant voltage, the 
adjusted to maintain a constant current.-

must be 

9. Two voltago sourccg jvitod 90 volts and 30 volts are connected in series. 
What is the total voltage available in circuit? 

10. Three resistors, 20-ohir.5, AO-olwis, and 15-ohiris, are connected in series with a 
24-volt source. Find the total current, total rer; 1:5lance and voltage drop across 
each resistor. 
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NAI-ffi Lesson A~14 

Series Circuits Page 2 

11. A current of 3 amperes is flowing through a series circuit having four re~ 
I sistors V7ith voltage drops across each respectively 12~volts, 15-volts, 30-
^' volts, and 45--volts, Find the total resistance and total voltage. 

m 

12, A lamp, washer and toaster are connected in series. Voltage across the lamp 
is l6-volts. Hesistance of the toaster is 6~ohms and current is 3.2 amperes. 
Voltage across the vmsher is 12,8 volts. Find total current, total voltage 
and total resistance. 

i 

13. .The voltage drop across each of three resistors in series is50-volts, 35-
I volts, and 12.5 volts respectively. The total resistance is 500-ohms. Find 

the total current and ohms in each resistor. 

14. A bell is designed to operate at 0.20 amps and 2.4 volts. Find the resistance 
to be connected in series with the buzzer in order to operate the buzzer on 
an 8-volt source. 

15. In a series set of Christnias lights, if one lamp burns out, the othei' lamps 
.. ... ; illiminate. 

»• •• ' • • . 

16. Four resistors are connected in series to a battery of 60-volts, Resistances 
of resistors are 4^ 6, 8, and 12 ohms. Find total resistance, voltage drop 
across each resistor, and total current. 
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NAME 

DATE 

Lesson A-15 

Parallel Circuits 

1. 

3. 

5. 

REFERENCE 

1. American Electricians' Handbook, Pages 3-2 - 3-4, 

2. Basic Mathematics, Pages 111 - 125. 

3. Basic Electricity, Vol. 2, Page 55 rf. 

divides betv/een them. 

PROBLEMS 

circuit has the resistors arranged in order that the current 

2. Parallel circuits are also identified as circuits. 

in parallel. 

nected in series. 

circuit consists of series circuits connected 

circuit consists of parallel circuits con-

In a parallel circuit, the 
branch and is to the total voltage. 

!n a parallel circuit, the total current is equal to the 
the currents in each branch. 

7. In a parallel circuit, the total resistance is 
sistance in any branch. 

. is the same across each 

of 

than the ̂ e-

8. In parallel circuits, adding resistors 
and thp total current. 

the total resistance 

9. Write the formula for finding total resistance in a parallel circuit. 

10. Find the total resistance of a 15-, 25- and 30-ohm resistors connected in 
parallel. 

11. Find the total resistance of the circuit belov/. 

t 

6 ohm 18 ohm 
- fn cm— 

HZ3-
3 ohm 

HID— 
9 ohm 12 ohm 

-oJ 

• • * * — • • • * • ' 

37 



mmi-imMmimmmmLmMJimi^iMmimiimmm mmmmmmmmmmmim ^ 

NAME 

I .-Parallel Circuits 

12. Find the total resistance of the circuit belov/. 

6 ohm 
I—{ZZl-
I 9 ohm 

Lesson A~l5 

Page 2 

13. Find the total resistance of the circuit below. 

l4. Find the resistance of each group of resistors and total resistance of the 
circuit below. 

9 ohm 3 ohm 

^—CZIi-
9 ohm 

15. Find the total resistance of four lamps connected in parallel. Each lamp has 
a resistance of 40-ohms. 
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NAME 

Parallel Circuits 

Lesson A-15 

Page 3 

16. Find the total resistance, total current, total voltage, and current and volt­
age drop across each resistance in the following circuit. 

IT=? 
R-p? 

Ei=? = 9 

ii=? 
Rj=9 ohm |R2=l?]ohm Ro=36 ohm 

1i' 

17. Find the total current and current in each branch of the following circuit. 

© ET=120 volts I 
Rj=4ohm 
1=!. pR!=i2fl, 

2"T r 

13=-
R3=6 ohm 

18. Find current, voltages and total resistance indicated. 

Rl=3 ohm, Ip? 

© E =? 
R;=? 

R3=l2 ohm, Eo=? 

R4=2 ohm f] 
l4=? ^ ° -R5=4ohm* 

R5=6 ohm 
1̂ =4 amp. 
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"-^Parallel Circuits 

19. Find total current in the following circuit, 

Lesson A--15 

Page 4 

r -^ -cut 

I p 3 ampLJ 13=4 amp[] 

^ 

T 

14=3 amp 

20. Find the current to each resistor of the following circuit, 

R3=l2 ohm 

: 

21. Find the total ^'oltage, tc'. ' current and total resistance of the follov/ing 
c i rcu i t. 

1 

3 Iy=3 amp jj 
Rj=40 ohm T 

=30ohm 

•j 

( " 

• 

13=1 amp, 

40 



-. ,^•jl^jtfi^•jl^M^..l-•.'*^^>^^•"V^P!«^^ n.^.^MyHiMii*. 
)fe4aJ»^WWWJttMJAfjM>yll<J^'*'*H>#!^ "• S^^^^-*^''' 

NAME 

DATE 

Lesson A-16 

Combination Circuits 

REFERENCE 

1. American Electricians' Handbook^ Page 3-3 ff. 

2. Basic Mathematics, Page 127 - 137. 

3. Basic Electricity, Pages 2-90 thru 2-103. 

PROBLEMS 

1. Series circuits provide a means for 
current by onnecting m series. 

and 

2. Series circuits a''e used where 
and are needed. 

3. List two disadvantages of series circuits? 

(a) f 

(b) ' 

4. Parallel circuirs are used where 
of are required. 

5. List two advantages of parallel circuits: 

(a) 

(b) 

\.x\6 

th« 

6. A 
more 

7. A 

- circuit is a circuit in which one or 
of resistances in are connected in series. 

- circuit is a circuit in which one ot 
more of resistances in series are connected in 
are connected in parallel. 

8. Solve the following circuit for all values of current, resistance and voltage. 

Ri=lO ohm 

© ^E-pl20 volts 

R2-3O ohtn 

CZH 

R3-6O ohm 
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Co.nbination Circuits Page 2 

9. Solve the following circuit for all values of cur.ent, resistance and voltage. 

R2=6 ohm Hc^~-5 ohm 8^=7 ohm 
"L-Jr |[ I 1^ 1 |-

I—r*~T—I 1 f̂  { 1 
R ^ ^ ohm 

©Ej=l20 volts R Y = 6 ohm 

10« Solve the following circuit for all values of current, resistance and voltage. 

I 

-o 

© 
R2-2 ohm 

H^A ohm 

-d 

U?3= 0-6 ohr^ 
R5=iOohrfj 

nR4=8 ohrW 

- ^ 

R^=l2 ohm 

R7=l4 ohm 

io=2 amp. 
R3=i6 ohm 

R,=lohm Ro=iohm 
11. Solve the following circuit for all values of current, resistance and voltage. 

R5=3 ohm 
1 R/=2 ohm rr~L«±~~} 
E ^ R6 = -3 Qhm 

I—a—j-o-
Ro=i ohm. 

CZi-
Rj3=6 ohm 

R10=̂ 5 ohm 

lODhm 
U { Z > 

112=2 amp. 

R7 =: 3 ohm 

Rg=4 ohm • 

RQ~4 ohm 

42 
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NAME 

DATE 

Lesson A-17 

Power and Work 

REFERENCE 

le American Electricians' Handbook. Pages 1-24 - 1-27, 1-40. 

2o Basic Mathematics. Pages 148 - l56o 

3c Basic Eleciricity. Vol. 2, Pages 42 - 54c 

PROBLEM'S 

1 . i'viechanical ^.z^'-^r depends upon 

2 . E l e c t r i c a l power i s ts =5 product of 

and 

and 

:>. is the unit of power. 

4c State the number of v/atts pe*' horsepower, 

5. 

6. 

7. 

8. 

9. 

is the capacity to do worko 

ib. the rate of doing work. 

watts equals one kilowatt. 

is the electrical v/ork done in one hour. 

is the effect of rotation. 

10. Express the three relationships between power, voltage and current in D, C. 
circuits. 

(a) (b) (c) 

11. is the unit of work. 

12. A lamp drav̂ s 9 amperes at 110 volts. Nov/ much power is consumed? 

13. An electric water cooler is ratv̂ d 700 wattes at 110 voHs. How many amperes 
does it pull? Whal-. is the horsepov/er rating of the co...pressor motor? 

14. A of electrical pov;er is the power used when one volt 
causes one ampere of current to flow in a circuii. 

15. is the ratio of output to input. 
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Page 2 

16. A toaster rated 1350 watts dravrs 12 amperes. Find the correct voltage. 

17. A motor draws l600 amperes at 120 volts. How much power is consumed? 

18. A resistor carries Z amperes at 120 volts. Tf/hat is the rating in vratts? 

19. How much power,is drawn by a 3A-Horsepower motor drawing 7.59 amperes from a 
208~volt line? 

20. Six 200-watt lamps are connected in parallel on a 120-volt line. Find the 
total power used and total current. 

21.. How many kilowatts are developed by a 22,000 Horsepower generator? 

22. Find the power used by a 40-ohm resistor drav/ing 5 amper 

23. Find the power used by a 40-<>hm resistor on a 120-volt line. 

24. A floodlight is rated 1500 watts on a 115 volt line. Find the amperes used. 

25.. A 300- and a 150-watt lamp are connected In parallel across 115 volts. Find 
the total resistance of the lamps. 

26. V/hat is the maximum current carrying capacity of a toaster marked 1350~watts 
and 20-ohras? 
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NAME, 

DATE 

Lesson A-18 

!Jire Construction 

ra::F£REIJCE 

1. American Electricians' Handbook, Pages 2-2 - 2-13* 2-36 - 2-38, 

2. National Electrical Code^ Article 310. 

PROBLEMS 

1. A wire is a 
net.-'l, 

2. A 

or of 

is a wire or combination of vdres, not insulated from each 
other, suitable for CcÛ ryinrr a single electric cui'rent. 

3. 
ductor. 

i s a group of tv/isted v/ires t o form a con-

U, A cable may be a single or 

5. is one wire in a stranded conductor. 

6. V^at is a stranded wire? 

7. Wiiat i s a cord? 

8. 
tv/isted toge ther . 

cable is composed of two insulated single-conductor cables 

9. cable is composed of three insulated single-conductors. 
twisted together. 

lO. Sizes of wires in this country are expressed in 

13. 

13. A may be used to determine the size of a wire or cable. 

12. Mst six classifications of wires or cables. 

(a) 
(b) 
(o) 
(d) 
(e) 
(f) 

conductors ars protected against mechanical injury only. 

i5 
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Lesson A-18 

Wire Construction . : Page 2 

3-4. . cables are covered with electrical insulation and.ah 

outer protective covering over the insulation. 

15« Types "^ " and " " "are examples ̂ of covered cables. 

16. " conductors are more flexible than a solid conductor. 
*Hmumfm0,^fm ii •«•••• .^^^ — . P I . ^ I M I ••. .ma. . ^ • i-PW ^ 

17. List six.materials used in construction of cables: 

(a) (d) 
(b) (e) 
(c) (f) 

18. -' is the most commonly used material for wires and cables due 
to its . ^ , 

19. List three-grades of copper wires: 

(a) _ . 
(b) . . 
(c) i _ _ ^ 

20, • •• ;_ - ^ wire is used for long-span transmission lines 

21, ^ • . . - ; wire is used for most insulated conductors. 

22, List thiree .advantages of multiple-conductor cable: 

* f T.. .;.... J ; — z ^ 

. fb') •._^ .___^ 
(c) .: ..^ _ . 

23. iist three advantages of a single-conductor cable: 

. ( a ) - ••• 

. (b) • J 
• (C) : : 

24. .List seven.characteristics for an ideal insulating material: 

• ( a ) • / . , • • / :: 

' • ( b ) . . • • 

(6) •: . : 
• ( d ) . / _ _ , 

(e) . 
• (f) - " 

•••(g) _^ : 

coTipounds are used more often for insulation of electrical 
conductors. 
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Wire Construction Page 3 

26. All xvires shall be marked indicating 

designation. 

27. Type " " cable is insulated with mineral insulation. 

28. All conductors shall be unless permitted otherwise by the code. 

All conductors shall be rated for 
by the Code. 

29. 

30. Give the Code designation for the following types of insulation: 

volts unless permitted otherwise 

(a) Moisture-Resistant Thermoplastic 
(b) Moisture and Heat-Resistant Thermoplastic 
(c) Moisture and Meat-Resistant Rubber 
(d) Heat-Resistant Rubber 
(e) Mineral Insulation 

31. Maximum operating temperature for Type "RPM" insulation is 

32. Maximum operating temperature for Type "RHH" insulation is 

33. Maximum operating temperature for Type "THIr7" insulation is 

F. 

F. 

F. 

F. 34. Maximum operating temperature for Type "TW" insulation is 

35. Type "RHH" insulation is restricted to use in locations. 

"^G, Type "RIM" insulation may be used in and locations. 

37. Type "THl/" insulation may be used in 

38. Code rubber insulation is Type 

39. List eight types of insulating materials: 

(a) 
(b) 
(0) 

(d) 

(e) 
(f) 
(g) 
(h) 

and locations, 

\ 
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INF0ra4ATI0N SHEET WIRE CONSTRUCTION 

Lesson A-18 

WIRE AND MATERIALS 

[NTRODUCTION: 

According to the electron theory, electricity has been called the movement of free 
electrons through a material. Thus, we can assume that unless a material contains 
free electrons, it will not conduct electricity. 

In this lesson, we will consider the number of free electrons contained in materials 
associated v/ith the use of electricity. To identify these materials, they are divided 
into two classes called conductors and insulators. A conductor is a material 
that v/ill allow current to flow through it. An insulator is a material that will not 
allow current to flow through it. 

CONDUCTORS OF EIECTRIî ITY: 

Copper is used as the most coKimon conductor of electricity. From the figures belov; 
you can see that it contains nearly as iriany free electrons per square inch as silver 
and is less expensive. 

Copper contains about 1,600,000 billion billion free electgons per square inch. 
(In electrical mathematics, this number is written 16 x 10^ and means 1,600,000, 
000,000,000,000,000,000) The following list of common conductors show that as 
the number of free electrons decreases, the ability to conduct electricity de­
creases. It is a fact that when equal voltage is applied, the better materials 
will, conduct more electricity. 

Material 

Silver 
Copper 
Aluminum 

Free Electrons 
Per Cubic Inch 

16.4 X 10 
16 x 10 
9 X 10 

23 
23 
23 

INSULATORS- OF ELECTRICITY: 

Material 

Nickel 
German Silver 
Nichrome 
Iron 

Free Elegtroris 
Per Cubic Inch 

3. 
.3. 

2, 
2. 

5 X 10 
3x 
5x 

10 
10 

2 X 10 

23 
,23 
23 
23 

The materials considered to be the best insulators contain very few free electrons 
compared with metal conductors. It should be remembered that there is no material 
known as a perfect electrical 3.nsulator. It is evident that some electrons will, 
flow when the material is subjected to voltage. Thus, when only a few electrons 
will flov;, themf^terial can be considered to be a good insulator, I'he following 
is a list of insulating materials and the amount of free electrons they contain 
per cubic inch: 

Hard rubber 
paraffin 
Clear Mica 

3 
270 
14 

Waxed Mahogany 
Plate Glass 

670,000 
1,380,000 
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I\1AME 

DATE 

Lesson A-19 

Wire Sizes 

REFERENCE. 

1. American Electricians' Handbook. Pages 1-32 - 1-36, 2-4 - 2-5, 2-40 - 2-45. 

2. Basic Mathematics, Pages 258 - 284. 

3. National Electrical Code, Article 310, Tables 8 and 9. 

NOTE: Use Copper Conductors for Calculation of all Problems. 

PROBLEMS 

1. A good conductor has a high 

2. Insulators have a low 

3. List four factors affecting resistance: 

(a) 
(b) 

(o) 
(d) 

4. The longer a conductor, the the resistance. 

5. Increase in the diameter of a conductor the resistance. 

6. Materials of resistance are used for conductors. 

7. An increase in temperature will the resistance of a conductor. 

8. Cross sectional area of a conductor is expressed in 

9. A copper conductor 500 feet long has a resistance of 6 ohms. What is the re­
sistance of 800 feet of this conductor? 

10. A copper conductor 0.05 inches in diameter has a 6-ohms resistance. If the 
diameter 'is increased to 0.07 inch, what is the resistance of the conductor? 

11-. Find the resistance of a copper conductor at 110° F. if the resistance at 72° F. 
is 6-ohms. 

12. One mil equals inches. 

13. is the abbrex '-\tion for circular mil 
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14. A wire having a diameter of 5 mils has a sectional area of 
circular mils. 

15. A wire having a diameter of 0.007 inch has a sectional area of .___ 
circular mils., 

16. A wire having a sectional area of 12,450 circular mils has a diameter of 
mils or inch. 

§ > ! • • • » • • • • • « • — • i w i - urn — » • . ^ • • BPI 11 • • — • • ^ • ' • • • — • • • • M i l — • • ! • . • • ' • • • IW. — . 1 ^ •! ••• 

17. Normally diameters of wires are expressed in . 

18. Sizes of wires are given in .. " ' ( 
-r-f" 

19. Find the diameter in mils and AWG number of a conductor having a diameter of 
0.1285 inch. >•• . 

20, Find the diameter in inches and AV/G number of a conductor having a sectional 
area.of 66,360 circular mils. 

.21. is the ability of a specific material 
. to resist the flow of current. 

22, The specific resistance of copper is ; aluminum,. * 
. silver,- __; nickel, ^ ,. 

23. Find the resistance of 700 feet of copper wire having a cross-sectional area 
of 12,000 CM. 

24.. Find the length of aluminum wire on a distribution system having a resistance 
of 3-Qhms and a diameter 0.80 inch. 

25. Temperature coefficient of resistance for aluminum wire is - per 
Fahrenheit degree. 

26. Temperature coefficient of resistance for copper v/ireis " per 
Fahrenheit degree, '"""̂  ~̂" 

27. Find the resistance of a copper v/ire at 170" F. if the wire has .a ̂ O-ohms 
resistance at 62** F. 

50 

saswsi 



NAME Lesson A -19 

Wire Sizes 

28. Firm, tight joint connections have a 

Page 3 

resistance, 

29. The area of wire in circular mils is equal to the 
of the diameter in 

30. Find the resistance of a Tungsten wire to replace a copper wire having a 
resistance of 8-ohms. 

31. Find the length of nickel cable, 0.005 inch In diameter, required 1o make 
a resistor of lOOO-ohms. 

32. Heat Is produced In a wire whenever a 

33. Increasing the wire size ___________ 

flows. 

the resistance. 

34. Find the maximum allowable current-carrying capacity of a No. 2/0 Type "THW" 
insulated conductor in conduit. 

35. Find the minimum Type "THW" insulated conductor to carry a load of 77 ampores, 

36. List three criteria for selecting a conductor size; 

(a) 

37, 

(b) 

(c) 

Find the minimum size Type "THW" insulated conductor to supply a 12 kw load 
rated 230 volts, single phase. 

\ 

38. Find th&-minimum size Type "THW" insulated copper conductor to supply a 50 
kw lighting load from a 230 volt single phase source 425 feet away. 

39. The current issue of National Electrical Code permits a per cent 
drop in feeders for lighting loads and ̂  per'cent drop in feeders 
for power loads. 
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40. A well pump rated 10 HP, 220V., single phase, is connected to the paneiboard 
by a No. 6 Type "THW" insulated feeder. What is the maximum distance .he 
pump may be located from the paneiboard? (Note: Refer to National Electrical 
Code, Table 430-148). 

Six No. 10 Type "THW" conductors are installed in a 1-inch conduit. What i 
the maximum current-carrying capacity of the conductors? 

A No. 4/0 Type "RH-RW" feeder is installed in a furniture factory. Wnat is 
the maximum current-carrying capacity? 

43. In a textile plant a dryer is installed requiring 700 amperes. What is the 
minimum size of Type "RHW" conductors necessary for two parallel runs to 
serve this load? 

44.. With The same load of Problem 43, what size of Type "V" conductors for two 
para I lei runs? 

'J?. 
•^ 
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Lesson A-20 

Voltage Drop 

Reference 

1. Americf.in Electricians' Handbook, Pages 3-20 ~ 3-21. 

2. Basic Mathematics, Pages 138 - 147, 280 - 284. 

3» National Electrical Code, Section 2l5-3. 

1. 

2. 

3. 

4. 

from the source of voltage. 

or loads. 

through the line wires. 

PROBLEMS 

is the total voltage supplied to the circuit 

is the voltage available to operate the devices 

is the voltage lost by the flow of current 

is the sum of 
and load voltage. 

5. is the symbol for line voltage. 

6e is the symbol for line resistance. 

7. is the symbol for line current. 

8. is the symbol for load voltage. 

^ is the symbol for generator, source, or supply voltage. 

10. Find the line drop and load voltage of the follov/ing circuit 

R = n.5 ohm 

. Ecf 120 volts 
( G ) 11=2 amp, 

R = 0.5 ohm 

12= 4 amp. 

r 

53 

^g^g^^^^^g^^^^^sm^^j^jM^ 



Lesson A-20 

Voltage Drop Page 2 

!l. Find the line drop and generator voltage of the following circuit. 

R " 0 . 7 ohm 

1_. 
a 11=4 amp(fe 

H = U.7 ohm T 
E2=n0 v o l t s 
Ip- J amp. 

12. Find load voltages of the follov/ing circuit. 

R = 0.3 ohm R = 0.4 ohm 

© 
Ecf:l20 volts 

lj=7 amp \^- 5 amp. 

R = 0.3 ohm R = 0.4 ohm 

13. A lighting panelboard draws 60 amperes from a 220 volt"source 200 feet away. 
• Find the minimum gauge of Type "THV/" permitted by the National Electrical Code. 

14. A 25-Horsepower motor is operated irom a 460-volt source 150 feet away. Find 
the minimum gauge of Type "THW" permitted by the National Electrical Code if 
the motor has an efficiency of 85 per cent. 

15. A A load 400 feet from the source requires lOO amperes. The generator voltage 
is 220 volts and the required load voltage is 208 volts. Find the minimum 
size of Type "THW" cable permitted. 

!6. List three unsatisfactory operating conditions Vi/hich may be caused by ex­
cessive voltage drop: 

(a) ; 
(b) 
(c) . 

54 



I I.:AIIE 

DATE 

Lesson A~21 
Introduction To 
I'he national Electrical Code 

REFEREMCE 

1, Mational Electrical Code, Articles 90, 100, 110. 

PIIOBIIOMS 

1, The purpose of the Code is the of persons. 
and of buildings and contents from dangers arising from use of electricity. 

^____ for untrained 2. The Code is not intended as an 
persons. 

3. The Code covers and installed 
v/ithin public and private buildings. 

4. The Code cover installations by electric utilities. 

5. The Code is revised 

6, Formal requests for interpretations of the Code should be addressed to 

7. The Code is intended to be suitable for 
governmental bodies and for use by 

aDDlication by 

8. Equipment is if it can be rem.oved or adjusted v;ithout 
disturbing the building structure or finish. 

9. A is utilization equipment at a specific 
location installed to perform one or more functions. 

10. equipm.ent i s acceptable t o the authori ty ejiforcing the Codo. 

1 1 . A Tr? n 

circuit consist5.ng of tv;o or more ungrounded conductors having a p.d. OQl\iccr, 
them and an grounded" conductor (" ") 
having equal p.d, betv;een it and each ungrounded conductor of the circuit. 

12. A 
insulation. 

13. A 
a circuit are disconnected from the source of supply. 

is a conductor having no covering or 

is a device v;hereby the conductors oS 

14. equipment is surrounded by a case v;hich v;ill prevent 
;ident .lly contacting live parts. a person from accident .lly contacting live parts, 

15. v/iring is not concealed. 

16. A 
and the 

3 3 a conducting connection b-tv.-cr-n ,in electrical circuit 
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17. A 
and is also called " 

conductor is intentionally to the earth 
t! Q ^ , tf 

18. A 
called 

conductor connects receptacles to a ground and i s also 

19. A locat ion i s not norrra3J-y subject t o dampness or vretness. 

20. • A v;et locat ion i s subject to sa tura t ion v;ith or 

21. 
way designed to hold conductors and receptacles. 

is a typo of r-ncc-

22. A is a person viho is faniiliar 7/ith con­
struction and operation of. the apparatus and the involved. 

23. are designed for carrying cables, v/ires, or busv;ays. 

2k. A is any electrical 
• ^ " W " • •••• - » — - - • — • • • - .11— • • • • • » - • ,• • - • • » • • - , 1 ^ - - . w ^ . • • — • • r 1 J I *f 

circuit vjhich controls another circuit through a relay or equivalent device. 

25. The 
form of a cable. 

is the service conductors :i.VLdo UD in the 

26. The is the overhead service conductors bot;vcen 
the last pole and first point of attachment to the building. 

27. The conductors are*botv;een the terrrJ.nal 
of the service equipment and tap to overhead service drop. 

IS, Underground conductors are betv/oen the 
of the service equipment and the point of connection to the 

utility transformer or line, 

29- Service equipment is located near of oi 
to a buildinc; and is intended to constitute the 
and means of for trie pov/er sup!)]y tu th-.-

building. 

30. 

31. 

32. 

set to trip. 
is the value of the current at v;hich a circuit breaker 

si'/itch is rated in ai.-.i'Oi'cs and 
capable of interrupting its rated current at ratĉ d vo3t'i£« 

List three uses for the A. C. General Unc Cnap r;v;5tc::: 

(a) 
(b) 
(c) 
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switch is horsepov;er rated. 

equipment. 

35. 

equipment is constructed to prevent moisture entering the 

equipment is constructed to be protected for successful 
operation against exposure to the v;eather. 

36. The use of the v/ord " _" in the Code requires mandatory conside­
ration. 

37. Rules that are recommended are characterized by the vrard " 

38. Conductor sizes are given in 

and 39. Electrical equipment shall be installed in a 
manner. 

40. VJorking spaces adjacent to exposed live parts sha21 not be used for 

41. Equipment mounted a minimum of 
affords good protection. 

42. All vd.ring shall be installed free from 

feet above the floor usually 

and 

43- The insulation resistance of a No. 12 AVJG conductor shall be 
ohms. 

-J? 
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DATE 

Lesson A-22 
General Requirements 
For Wiring Installations 

REFERENCE 

J. American Electricians* Handbock, Pages 9-140 - 9 - 171. 

2. î ational Electrical Code, Article 300. 

PROBLEMS 

i. Minimum size conductor for Interior wiring '.vork shall be AWG, 

2. List tv;o advantages of No. 12 Av/G conductor over minimum size conductor: 

(a) 

(b) 

3. f îaximum s i ze f o r s o l i d conductors i s AWG, 

5. All 

conductors are used for ease in handling. 

conductors shall be protected by or 

The Dranch circuit over-current protective device may be located at the load-end 
of the conductor provided (I) '_ 

(2) 

(3) 

7. 
at not more than 
of the conductor. 

circuit oreokers shall be set 
per cent of the allowable current-carrying capacity 

8. conductors must not be fused. 

9. Enclosures for overcurrent devices shall be mounted in a 
position, 

10. Fuses shall not be mounted in 

II. Fuses and circuit breakers shall be 
prevent or 

or to 

12. Minimum size flexible cord shall be 

13. ODnductors shall not be 
conduit. 

by their cporution to persons. 

Ai'/G. 

o r •v i tn in t he raceway or 

<•*•. f-'Inimura s ize conductor permi t ted t o vo. c«-'n.'io.:t.jo U\ p , : ra l le l i s 
A.vO. 

IJi ; ' > r . i ! l o l conductors run in sepcuratc cur?^:.;i; "., ou-j wire of 
s h a l l be i n s t a l l e d in c.-h L . r i Ju i t . 
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16. Grouping of conductors by phases in pdrailel runs in separate conduits will 
cause to ^ of the metal by 

17. Each outlet shall have at least -inches of free conductor. 

18. Ungrounded conductors. No. 4 AWG or larger, entering a cabinet shall be pro­
tected by a . 

19. Conductors of light and power systems of 6C0 volts or less may occupy the 
same enclosure provided the .__ are for the 

of any conductor Ttdthinthe enclosure. 

20. Minimum ii?sulation resistance for No. 14 or No. 12 Al'JG circuits shall be 
ohms. 

21. The test for the insulation resistance is made with a 

22. In general, all interior wiring systems shall have a 
conductor. 

23. The 
the system. 

conductor mast be continuously identified throughout 

24. In a screw shell device, the 
shall be connected to the screw shell. 

conductor 

25. Equipnent located 

suitable protection. 

26. All conduits must be 

27. All boxes shall be 

feet above accessible woiicing area provides 

iroia. outlet to outlet. 

in place. 

2B. For ê qposed conduit, w.ring conduit boxes less than cubic inches 
in size may not be separately fastened if the conduit is secured in threaded 
hubs on the box. 

29. A fixture xveighing more than lbs. or exceeding 
inciies in any dimension must not be supported by the screw shell of the Xassp 
holder. 

J .__ lbs. must be supported independently 30, A fixture v/eighting more than -
of the outlet box. 

31'. The i)[iaxiffium No. 12 AVJG conductors pennitted in an outlet box, 2 1/8 x 4 II/I6 
square, shall be ̂ __ . 

32. A H junction boxes shall be installed v;ith tahe wiring . 

£0 
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33. Boxes Installed in tiled or plastered walls or ceilings shall have the front 
edge of the box set back flush maximum of Inches from the 
finished surface. 

34. Boxes Installed In wood walls shall be set with finished surface. 

35. The minimum size In length for straight pull junction boxes shall be 
times the trade diameter of the largest raceway. 

36. Unused openings in cabinets shall be 

37. Gutters shall be supported at Intervals not exceeding 

38. List two types of grounds: (a) 

(b) 

feet, 

39. Define a system ground: 

40. Define an equipment ground: 

41. In general, all exposed non-current-carrying metal parts of fixed equipment 
shall be 

42. 

43. 

44. 

circuits are not required to be grounded. 

operating over combustible fibers in 
Class Ml hazardous location:- shall not be grounded. 

The 
I I 

conductor i s commonly knov/n as "the v/hite wi re" "or 
I I 

45. There shall be a ground at each building service on the 
the . 

46. The minimum size service grounding conductor shall be ^ 

side of 

AWG. 

47, 'The minimum size grounding conductor for a 500 mem service conductor shall be 
AWG. (man made electrode) 

48. 

49. 

50. 

The grounding conductor shall not be 
throughout its length. 

Bare grounding conductors sm:i\\or tnan 

The best grounding electrode ir, on 
system. 

or 

AiVG shal l be in conduit or f.MT, 
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51. The irxa>dr.uTn res i s tance t o ground s h a l l not exceed ohms. 

52. Grounding conductors shall be attached to a water pi.ping system on the 
of the water meter. 

53. Grounding connections shall not be made v;ith 

54. Grounding connections shall be Fade by an approved 

55. Only 

56. 

electrode by a single fitting. 
grounding conductor shall be connected to the grounding 

All ungrounded conductors must be finished in 
or any color contrasting to 

57. Ko shall be used in a grounded conductor, 

58. V/hat are service-drop conductors? 

59. V/hat are service-entrance conductors? 

60. The service equipment shall consist of 
and 

61.' 

62. 

63. 

is a service v/hich supplies more than one 
building under single management. 

service shall supply one building from another unless under 
the same management. 

may require a separate service. 

64. iiinimura size service conductor shall be A'./G. 

65. List three types of insulation for overhead service dro])3: 

(a) 
(b) 
(c) 

66. loops shall be formed on overhead individual service 
conductors. 

67, V/here underground service racev/ays enter the building the ends Vvdthin the 
building sha l l be 
or 

to pf.jvcnt the entrance of 
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General Requirements 

For V/iring Installations 

68. Service conductors shall not be 

69. T^pe "AA" insulated wire is limited to 

Lesson A-22 

Page 5 

volts. 

70. Sv/itches rated amperes at volts or less cannot 
be used to open under load. 

71. device shall be installed in raceways for refrigeration 
room to prevent circulation of air from wanner to cooler area. 

72. Splices and taps may be made in auxiliary gutters and wireways provided 
cross-sectional area of the splices and taps does not exceed ̂  
per cent of the cross-sectional area of the gutter or vdreway, 

73. Underfloor racev/ay shall have a maximum conductor fill of 
cent.of the total cross-sectional area of the raceway. 

per 

74. 

75. 

has been physically protected from the 

and 

shall not be installed until the interior of the building 

may be used to lubricate conductors 
to be pulled through raceway system. 

76. Vertical support cf 250 MCM copper cable shall not exceed feet. 
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INFORI'IATION SHEET BASIC ELECTRICITY 

Lesson A-23 

RIGID METAL CONDUIT BENDING 

The art of conduit bending v/ith hydraulic equipment, although still depen­
dent upon the skills of the individual, has been simplified by workable 
formulas that are easily learned and applied. The principle upon v/hich these 
formulas are based is safety. The NEC states that bends must be so made that 
the conduit is not injured and its internal diameter is not effectively 
reduced. It further states in a table the minimum inside radius of conduit bends. 

RADIUS OF BEND 

Various factors influence, arid in some circumstances determine, the radius 
of a bend. Generally, it should be the longest radius possible. Although, 
the inside radius of a field bend is specified in the National Electrical 
Code in terros of minimum radius, the specification is intended to insure an 
undamaged elbcw and safe passage for cable. When it comes to actually in­
stalling cable in conduit, the relative ease or difficulty of the pull becomes 
very important to the electrician. Experience quickly teaches you that it is 
easier to pull cable through a long sweeping elboî r than it is through a short, 
more tightly bent one. Of course, the radius of the bend is the determinant 
lere. for as the radius length increases, the sweep or arc of the bena increases, 

From the experience of many electricians, the "mile of thumb" has evolved 
that a satisfactory elbow can be made in conduit. (1) For LEAD SHEATHED CON­
DUCTORS by using a radius that is 10 to 12 times the internal diameter 
of the conduit. (2) Elbows that do not have lead sheaths require a radius 
equal to 8 to 10 times the conduit's internal diameter. 

PRINCIPLES OF PRECISION BENDING 

In "one-shot" or "segment bending" of conduit, you must be familiar with the 
hydraulic ^senders and how they operate. 

Before you can made a precision bend in conduit, you must: 

1. Deteraiine the size of conduit to be bent. 
2. Determine the radius of the bend. 
3. Deteraiine total degrees in the bend. 
4. Calculate the developed length. 
5. Calculate the gain. 
6. Locate the center of bend. 
V. Determine the number of bends required. 
8. Calculate and mark spacing for bonds on the conduit. 

All fonnulas ai.d factor tables are based on measurements to the centerline 
of conduit. 
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COWCPJI'iTRIC BKiX'D. . 

Concentric bends are calculated by the same formulas and made by the same 
processes as those used for 90** bends. Radii and scgm.ent bending spaces 
will differ as each bend recurs in the next-lying run of conduit. 

MOTE: Students should observe concentric bending of exposed conduit in 
several industrial installations. 

Whether these bends are to be m.ade in the same or varying sizes of conduit, 
the radius of the second of tv;o successive concentric bends is equal to 
the radius of the first plus one-half the sum of their outside diameters 
plus the width of the spacing betv/een them. Since concentric bends have 
not only a common center, but also equal separation, sufficient space must 
be provided betv;een all concentric bends. This vd.ll accommodate couplings 
and straps sized for the largest conduit in the run regardless of their 
diameters. 

GEHERAL PURPOSE BEMD̂ .̂ G 

In actual practice, the electrician finds that all hydraulic bending operations 
do not require an equal degree of precision. V/hile the same mathematical 
princi.ples are involved, generally, on some jobs it may not be necessary to 
work vdth centerline measurem.ents, or. to consider the gain or center location 
of a proposed bend. 

Hovrever, minimum radius length, which in effect constitutes a safety factor 
in any conduit installation, and the determination of a bend's developed 
length cannot be overlooked, 

Prel5.minary Calculations. The electrician's rule, states that ten times 
the diam.eter of the conduit as a satisfactory bending radius for the ave­
rage bending job. The next consideration is to find out the point on the 
conduit the bend should start. To do this, measure the required rise 
from the bottom of the conduit, and, from, this measurement, deduct the 
length of the radius. The distance remaining is the starting point of the 
bend, measured fromi the end of the conduit. Now, vdth chalk, m.ark this 
remaining distance on the conduit as the starting point for the bend. 

(Illustrate on chalkboard using a 30" rad.ius and 50" rise.) 

Mow, to calculate the developed length of the bend as before, multiply • 
the radius (30") of the bend by 1.57. Nark this distance on the conduit, 
measuring from the start of the elbov/. Bending gain is calculated by 
the formula—radius of bend multiplied by gain foctoj- (from table). The 
overall length equals the leg length plun the dcvolopod bend length plus 
the rise^. It is important to find the center of bend nnd mark it on the 
condui+ for reference. 
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NAME 

DATE 

Lesson A-23 

Rigid Metal Conduit 

REFERENCE 

1. American Electricians' Handbook, Pages 9-27 - 9 -55. 

2. National Electrical Code, Article 346. 

PROBLEMS 

I. 
conditions and all occupancies except in 
.areas and where conduit Is installed. 

conduit may be used under all atmospheric 

2. conduit may be used Indoors only and areas not subject to 
conditions. 

3. The use of metals In contact In a rigid raceway system siial I 
be avoided to eliminate the possibility of action. 

4. Standard conduit shall be installed at least inches below 
cinder fill unless Installed In a Inch minimum concrete envelope. 

5. In wet locations, entire conduit system shall be Installed to prevent • 
from entering conduit. 

6. In wet locations, 
conduit and 

-Inch air space shall be maintained between 

7. In general, the minimum size of conduit shall be -Inch. 

8. List two conditions which are exceptions to the minimum size conduit: 

(a) 

(b) 

9. The maximum fill-area permitted by the current Issue of iJational Electrical 
Code In existing raceways for non-lead covered conductors (3 or more) is 

per cent. 

10. Conduit ends shall be 

II.. In a junction box or fitting. 

to rernovo rough edges. 

shalI be Installed on 
conduit to protect conductors from abrasion 

12. thread shall not bo used 1o facilitate Installation of 
coup IIng. 

13. Minimum radius of bend for a I-inch cond:jif I Incnos. 

CJ 
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NAME 

Rigid Metal Conduit 

Lesson A--23 

Page 2 

1.4. .The inaxiBiiun.mfiiibeP-0-f bends prerKiitted in'one-conduit run i s 
quarter-bends or . total . dec;rees. 

'o' 

1.5. Standard length o*f rigid conduit shall be 

1.6. List four advantages of rigid-metal conduit; 

(a) 
(b) 
(c) 
(d). 

feet, 

1.7. • List'.two types of rigid-steel conduit: 

(a) 
(b) 

18. Each conduit run shall terminate in an outlet box. 

19. 

20. 

21. 

•All boxes shall be installed ̂ r̂here the outer edge box vrill be 
with the plaster surface. 

Top of a Jimction box shall never be . . 

Conduit must be fastened securely to the box using a 
on the outside and a on the inside of the 

box. 

22. The use of elbows, bends and conduit crossings can be eliu-inated by ins ta l l ing 

23. Conduit shall run as 
iriaxiimiin of 

and as possible vdth a 
right-angle bends betv.-cen 

24. A' vertical run of 500 MCM conductors shall be supported on a iuax5j;.uir» of 
J i*oot centers. (copper) Use current code. 

2ii. 

26. 

27. 

are popular field benders. 

is the best tool for cuttjn/^ conduit. 

is tempo rod rectan,-;ular :;toel v;ire. 

20. Care iiiust be taken in feeding conductors in conduit to prevent 
or 
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KAIJE 

DATE 

Lesson A~24 

Electrical Metallic Tubing 

. PJSFEREIvJCB 

1. American Electricians' Handbook, Pages 9-68 - 9-70 

2. National Electrical Code, Article 348. 

PROBLE-IS 

1. Electrical metallic tubing is conmonly knovm as 

2. Err may be installed or 

3. K'fP shall not be used vrtiere it is subject to se-v'ere physical damage either 
or its inst;illation. 

4. Bfl* shall not be installed in fill or fill subject to 

5. H4T may be installed a minimum of 

6. H4T may be installed in a cinder fill if it has a 
concrete envelope. 

-inches below cindei- fill, 

-inch minlTmim 

7. Maximum size of H4T peimtted is 

8. If 124T is installed in wet locations, 
used. 

-inches. 

coiinectors shall be 

9. 
prevent 

couplings shall be used on H-IT installed in concrete to 
entering raceway. 

10. In wet locations. fittings for Ef4T shall be the 
type. 

ll. Bends in &IT shall not exceed quarter bends or equivalent 
degrees between outlets or fittings. 

12. All ends of S'lT shall be to remove rough edges. 

13• E'lT shall not be used on electrical systems exceeding ^volts. 

1/*. In web locations, EIT shall be mounted vd.th at least 
space betvxeen it and suppoi*ting surface. 

-inch a i r 

15. The Edniiiiiim allov/able s ize of HIT i s 

16. Standard length of H-IT i s f e e t . 

- inch . 
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mAE 

DATE 

Lesson A-25 

Flexiole Metal Conduit 

REFEREiCE 

1. American Electricians' Handbook, Pages 9 - 50 - 9 - 55. 

2. National Electrical Code, Articles 350 and 351. Current Issue. 

PROBLEMS 

and may be used to support flexible metal 
conduit. 

2. Supports for flexible metal conduit shall be located a maximum of 
inches from outlets or fittings. 

3- Supports for flexible rnetal conduit shall be located a maximum of 
feet on centers. 

4. List three conditions where supports for flexible metal conduit are not 
required. 

(a) 

(b) 

(c) 

5. In attics, flexible metal conduit may be run on sides of 

or through . 

6. Minimum radius bend for flexible metal conduit shall be 
conduit diameter. 

times 

7. Installation of flexible metal conduit is 
than the installation of rigid conduit. 

and 

8. Flexible metal conduit must be from outlet to outlet, 

9. The minimum L ze of flexible conduit permitted is men 

10. should be used to cut floxiole conduit. 

II. Liquid-tight flexible conduit is similar to flexible conduit except witn a 

12. is not a 
general purpose race.vay material 
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NAlffi 

DATE 
Lesson A-26 

Storage Batteries 

REFEREMCE 

1. American Electricians' Handbook, Pages 4-130 - 4-17S. 

2. Basic Electricity, Pages 1-23 - 1-29. 

3. National Electrical Code, Article 480. 

PROBLK-IS 

1. Lead-acid batteiy voltage is based on volts per cell. 

2. -type batteiy ^roltage is based on 1.2 volts per cell. 

3. List tv.'o Biethods of supporting lead-acid batteries: 

(a) (b) 

4. List two materials used in constmction of racks: 

(a) : (b) 

5. Separate batteiy rooms are required for batteries in 

6. 

tanks having capacity at the 8-hour discharge rate exceeding 

- covered conductors, l̂ p̂e " 

jars and 
KViH. 

_", shall not 
be used in batteiy rooms. 

?. Bare conductors in batteiy rooms shall not be 

8. List four types of conductors peimitted in batteiy rooms: 

(a) 
(b) 

9. An 

(c) 
(d) 

is a device for producing a voltage by 
chemical means. 

10. A batteiy may consist of a cell or of cells. 

11. List two classifications of batteries: 

(a) • (b) 

12. _̂  maj' be charged or dincharî ea. 

13. Primaiy battery can be used to only 

14. The solution in a secondary batteiy is the 

7.̂  



i.Jiij:. 

Storage Batteries 

Lesson k-26 

Page 2 

15. A ccirjT.on name for a secondary battery is 

16. List three fundamental raterials for- battery construction: 

(a). (c). 

17. The charging rate is expressed in 

18. . Storage battery is rated in 

19. The KaKiriun temperature of a lead-acid battery should be 

20. Batteries must be charged id.th ĉurrent. 

21. pole of charging source must be connected to positive 
terndnal of the battery. 

F. 

22. Storage bat ter ies require adding only. 

23. In general, storage batteries require the addition of 
time per week. 

Zli. List three types of storage batteries: 

(a) (c) 

only 

(b) 

25. are usually used for emergency and portable electric 
pov/er, 

26. Draw and label a priinary cell. 

27. Draw and label a dry cell. 
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IIAI-IK 

DATK 

Lesson A-27 

Fuses 

REFEREIvCa 

1. ABierican Electricians' Handbook, Pages 4-29 - 4-49. 

2. Basic Electricity, Pages 2-47 - 2-48, 2-52 - 2-53. 

3. Basic Mathematics, Pages 9-11. 

*̂-* National Electrical Codo, Article 21^0, 

1. Fuses pre\'enL 

PROBLEJ'IS 

currents from accidental ly rioi^ir.i^ through equip­
ment and burning i t up. 

2. A circu5-t occurs when tv/o points in circuit having low resis­
tance are accidentally connected. 

3. Fuses are rated in . ^ . 

4. A 
for approximately 

5. Fuses are 

__ fuse penrlts high currents in a circuit 
to - seconds. 

with 

6. 

res i s tance . 

darkened g l a s s . 

7 . Fuses a re connected in 

are ident i f ied by a brokcjri filaniont and 

with equipiTisnt. 

8 . L i s t three types of fuses. 

(a) 

(b) 

(c) 

9. Fuses v/ith too low a rating i;ill result in unnecessary 

10. A fuse is an electrical 

11. Open link fuses are rated at 
they mil carry. 

12. Open link fuses are peimtted in sizes exceeding ̂  

13. List three typos of plug fuses: 

( a ) _ : (<=) _ _ -

(b) 

per cent of the n»axir.iuiii current 

air.peres. 
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KAIIE 

Fuses 

14. Fuses are capable of carrying 
blowing. 

15. Type "S" fuses are the 

Lesson A~27 

Page 2 

_ per cent overload before 

type. 

16. The inaxlmuni rating of a plug fuse is 

17. Plug fuse will open a circuit in 

18. 

amperes 

laaximum rating of 60 amoeres. 

seconds at 200 per cent load, 

fuse has a 

19. 

20. 

fuse has ratines 
from 70 through 6OO amperes. 

ment of the fuse element. 
fuses are designed for readily replace-

21. Dual element cartridge fuses contain a 
and 

22. List two general types of silver-sand fuses: 

(a) (b) 

23. The interrupting capacity of- a silver-sand fuse is 

24. The raaximum rating of silver-sand fuses is 

25. Plug fuses shall not be rated over 

26. 

ampercf 

amperes, 

volts. 

replacement in an exif ting installation. 

27. In nev: construction all plug fuses shall be 

28. I-faximum rating of cartridge at 250 volts is 

type plug fuses are permitted only as 

amperes, 

29. fuse holders shall not peniiit the insertion 
of fuses v;hich are net 

30. The 

31. 

volt cartridge fuse is perniitted on lov/er voltages. 

fuses shall be used only by special permission. 

'S 
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BASIC ELECTRICITY SAFETY 

INFORiIATIOrj SHEET Lesson A-28 

SAFETY PRECAUTIONS 

It is an accepted fact that electricity, if not handled properly, is extremely 
hazardous. This fact has attributed greatly to the progress that has been 
made in its control. Through cooperation of manufacturers of electric equip­
ment, governmental bodies, insurance companies and others, the National Elec­
trical Safety Code has been developed. This Code has played an important part 
in accident-prevention v;ork. 

Frequently, construction electricians working vdth the comparatively lo-.-j- voltage 
used in house vdring do not have the same respect for it as they do for the high 
voltage used in delivering current to transformers. They fail to realize that 
the relationship betv/een the voltage and the resistance of the material serving 
as ground is the determining factor and therefore danger is not determined solely 
by the voltage. It should be thoroughly understood that the 110-volt current 
used in lighting circuits is sufficient to kill under many ordinary situations 
in v/hich the electricians will be working. If the material to which the worker 
is grounded has low resistance to the flov; of electricity, the amperage v;ill 
be high, resulting in severe electric shock. Electric shock ranges from mild 
discomfort to actual stoppage of heart beat and breathing. Serious burnj 
also result. 

IS ma^' 

The jxtent of the injury received from electric shock is controlled r.iinly by 
the amount of current, the path of the current through the body, and the dura­
tion of the shock. The physical condition of the victim, may also have a bearing. 
This fact should never be interpreted to mean that a strong individual sĥ -uld 
take chances with electricity. 

The frequency of the current and the t̂ -pe of current, direct or alternating, 
are also factors affecting the nature of shock. High frequency current tends 
to produce heat instead of shock. This is also the case with direct current. 
Shock hazards are less, but more severe burns can be ê q̂ ected from direct 
current accidents. Accident reports indicate minor electric shock has caused 
serious accidents. In these cases, involuntary contraction of the ]nuGcles 
has caused v/orkmien to fall from ladders and scaffolds. 

V/hile accidents with electricity are frequently serious, there are fev.-er safety 
precautions to be considered than in many other industries. The follovdng rules 
shou3d be carefully observed by all v/orkmen employed as construction electricians. 

1, AssuifiC a circuit is alive until tested and proved dead. 

2, Test circuits with proper testing equipment. (110-volt test lamp 
placed across a liUO-volt line will blov; ui^ 

3, Use safety equipment, such as inn':1'.ted tools, rubber mats and 
rubber glovcu. 
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BASIC ELECTRICITY 

SAFETY 

Lesson A-28 

Page 2 

4. Main switches should be locked open and a tag indicating worlcmen 
are working on some part of the circuit before work is started. 

5. Before closing a circuit, check carefully to see that workmen are 
clear of the circuit. 

6. Observe the rules of the National Electrical Safety Code. 

7. If minor repair of a live circuit cawiot be avoided, arrange to 
have a qualified helper present. 

8. Make all parts of a job safe even thcrgh they are temporarj'-. 

Aside from the hazards of electric shock, the construction electrician is sub­
ject to accidents similar to those encountered, by other worlcmen in the building 
trades, such as, falling from ladders and scaffolds, accidents in manipulation 
of tools, etc. 

Falling is a major cause of industrial accidents. Workmen should avoid impro­
vised steps and ladders. Dependable ladder and scaffolding equipment is avail-, 
able and should be used. Ladders should be inspected frequently to see that 
rungs or steps are not overly worn, loose, broken, or missing. Rails that arc 
badly split should be discarded. Antislip feet are desirable for both step 
and straight ladders. They should be of a type designed for the particular 
purpose. The design of step ladders is an important factor in stability. Fre­
quently, improper placing of ladders results in their slipping, or the worloiian 
trying to reach too far and becoming overbalanced. 

60 
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NAME Lesson A-28 

DATE Safety and First-Aid 

QUESTIONS 

1. List some ways that Safety habits are responsible for cash savings, 
a. To your company as the employer. 

b. To you as tht employee. 

2. List several pieces of wearing apparel classed as Safety Equipment generally 
furnished by the company. 

a. b. c. 

3. In the event you are disabled, how much would you collect per week from 
Workmen's Compensation? $ ; 

4. Recall an accident that happened to you in the home or on the job. What Safety 
rule was broken? 

5. Give five Safety habits an electrician should practice? 
d. 

b. 
c. 

6. Write your favorite Safety slogan. 

7. Name five hazards on any construction job. 
a. d. 

b. e. 
c. 

8. List five "unsafe conditions" that may show up in the normal use of a ladder 

by an electrician. 
a. d. 

b. e. 
c. 

9. List five "unsafe acts" that may happen on ladders. 

a. d. 

b. . e. 

c. 

10. Show how good housckeepins; is very much a part of your job. How is good 
housekeeping a good indication oi' <» safe worker? 

SI 
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NAME 

DATE, 
•|l*PT«n««i 

E L E C T R m APPRENTICESHtP 

SERIES "A" l E a i l Q U . 

WAT€fHAl„CQV€flEP - LESSONSA-l ihru A-^ 
OIRECTiONSs Show your work on this paper or on en attached sheet with your 

problems numbered* . 

1. Add th(9 following: 

(a) 274 (b) 925 
SS3 

(c) 240 
954 
144 

(d) 7.40 
.85 

79,20 
8.p7 

2. Solve the following proportions: 

(a) 12 =: iS 
E 5 

(b) H -Ju (c)^= 12 
10 5 100 10 

3. Multiply the following: 

(a) 971 
JL5 

(b) 358 
J2 

(c) 8.04 
' -t2£ 

(d) 494 

4. Find the square root of the following numbers and cheek: (Use attached sheet) 

(a) 189 = (c) .04 = 

(b) 9286 = (d) 42.12 ^ 

•mmmmmmmm 

5. Divide the following: 

(a) 7.25) 14,500 (b) 85) 188 . (c) 55lT78§ (d) 96r5005r 

6. Subtract the following: 

a) 70.940 
-14,$?^ 

(b) 278 
. rSZ 

(c) 6.25 
ZsSa 

(d) 5460 
sSSS 



NAME. £leetricftl Apprantieethip 
Series "A'* - Test Nd.̂  1 

Page 2 •., 

7. Change the following into decimals: 

15/16SS = (b) 5J- = (c) 4-15/36 -, ( d ) 8 . 7 5 ^ ^ 

8. Add the following fractions: 

(a) 1/32 + 5/16 + 15/64 » _ 

(b) 6/7 + 9/14 + 13/28 « ^ 

(c) 1/3 + 1/4 -f 5/9 « 

mmmm0mmfmm»mmt/mmmmm»mmmimim 

I " * II ly ' ipii <"M |i 

mrmi^t^»tmmmmmmpfi''mmum0mi 

mrt^ffm^m^flmumil 
(d) 1/25 + 9/40 + 7/50 ;= 

9, Find the voltage of the motor if a 6% voltage drop is taken in a line having 
a'source of 575 volts. 

10. What current flows through a resistor rated 500 ohms and 1000 watts? 

11. The weight of conduit is 3000 lbs. per thousand feet. What is the weight 
of 350 feet of conduit? 

12. Thirty-six relays are defective in a group of 650 tested* What is the 
per cent defective? 

\ 

13. Change the following decimals into per cents: 

(a) 0.87=: ^ (b) 4.76^ ̂ _ mt»mtmmmmlimm 

(c) 0.0195 = (d) 0.276 s 
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NAME 

DATE 

ELECTRICAL APPBENTICESHIP 

SEEIES "A", TEST NO. 2 
Page 1 

MATERIAL COVERED - LESSONS A~9 thru A-13 

can neither he created or destroyed. 

2o Find the resistor required to restrict the current to 10 an^res in a A/iO 
volt circuit. 

3. 

4. Copper is a good 

5. 

cannot be used in A>C circuits. 

are in the outer orbit of an atom and are 
easily moved. 

6. Voltage is measured in units of 

7. Find the voltage in a circuit having a 24 ohm resistor and 5 aiiQ)ere current. 
V. 

8. The flow of electricity is due to the movement of 

9o Find the diameter in mils of a conductor having a diameter of 1^ inches. 
mils. 

10. Resistance with a rise in teiqperature. 

11. Find the resistance of 750 feet of copper wire 0.031 inches in diameter. 

12. An amneter is coimected in in a circuit. 

13. If 500 feet of No. 0 copper wire has a resistance of 0.049 ohms, find the 
resistance of 2000 feet. ohms. 

14o An is the smallest amount of an element iidp.ch has all th^ 
properties of the element. 

— 1 1 1 - . — mt'*.*.'>-w*^m •>•.-, ^ ̂  -j,.^yg-.,^^,-:^y^^ 



NAME ELECTRICAL AFPBQITXCESHIP 

SEBIES «A«^ TEST N0« 2 
P^e 2 

15. 

16. 

17. 

charge has excess electrons. 

Resistance is measored in units of 

Find the cross-sectional area of a conductor having a dispeter of 0.07 inches. 

18. Power is laeasured in units of 

19. Negative charges are caUed 

20. Ohm* 8 Law states the 
and 

21. 15 kilovolts is equal to 

22. (Eass is a good ..__^_^ 

is the product ĉf the 

volts. 

73» Current is measured in units of 
t^mm^mmm^r^m 

24* Find the current draxm hgr a 20-K>hm toaster connected to a 120 volt circuit. 

25. The speed of current is approximately • miles per second. 

26. An prevents the flow of electrons through it. 

27. A length of No. 12 Alftr copper wire has a resistance of 16 ohms. Find tbo 
resistance of the same length of No. 6 AW& copper wirs. 

28. An 

29. Voltage is the 

if! used to measure current. 

.._..̂.__,..̂____̂  in potential. 

30. Find the diameter in inches of a conductor having a cross-sectional area of 
40,000 cir mils. . 

31. Voltage applied to a conductor causes the electrons to move in the 
direction. 



(c) 0.625;= (d) 0.90625 8: 

17. Multiply the following values: 

(a) 3/5 ;. 3.05 ̂  (b) 9/16 x 80.16 « 

(c) 6-1/3x0.32=: _ (d) 15/16 X.128 « >«n«MM 

•f«W«i.(MaMta 

18. Change the following fractions into per o^nUz 

W 1/4 « _ _ (b) 16/19 « 

W 3-5/8=3 (d) 9/ie« 
'• • » • lii 

g^'jj^g-J'J^e^iJ'Jtffrgg*'. • ^ ' ^ ^ j^k-'Mtzi^-^^ 

NAME ELECTHICAL APPRSITICESHIP 

SERIES "A", TEST IK). 5 
Page 3 

39- A vertical run of 350 MGHl copper feeder shall be supported on a TnaxiTPiim 
-foot centei's. 

kO. joutlet boxes shall not be installed on a conduit system 
requiring locknuts and bushings. 

Al. A right angle pull junction box with entering and exiting conduits sized: 
3-inch, 3-inch and 4-inchi; shall be a minJTmnn of x inches. 

42. A jpiping system is the 
best grounding electrode. 

43* Overhead service conductors shall fozm a 
servicehead. 

at the 

44. Metal 
water ^stem. 

shall not be used to make grounding connection to 

AWG and larger 45- Insulated bushings shall be installed on raceways for No. 
conductors. 

46. Conductors of different ^stem may be installed in the same conduit provided 
_n 1 _. j» J.1 



NAME 

DATE 

ELECTRICAL APPRENTICESHIP 

SERIES "A", TEST NO. 3 
Page 2 

15. Parallel circuits provide a constant 

l6o The total current in parallel circuits is equal to the 
the currents in each branch. 

of 

17o The in a series circuit is equal to the sum 
of the resistances in the circuit. 

18„ In parallel circuits, 
resistance. 

current flows in the branch i«ith less 

19- Find the current: 

R\Z4^ 

20, Find Bj , E^, £2* ^> \ > ^y ^^ ^' 

IT - /O/f 



NAME JSLECTaiCAL APPRENTICESHIP 

SERIES «A»», TEST NO. Z 
Page 3 

32. Three inches is equal to 

33. Current H o w is from _^ 

34. 

mils. 

•<^ni""»«".i»w«»w"«ii 
pole to ^ JJOle. 

___̂ ____̂ _̂,_,_,,̂  resistivity conductors are used for transmission lines. 

35. A voltmeter is connected in • in a circuit. 

36. _ _ _ _ _ _ ^ charge has a lack of electrons. 

37. The specific resistance oJP copper is ,.«— ohms per mil-*foot. 

38. An ^ is used to measure resistance. 

39- Find the lowest voltage required to operate a 100-ohm relay with 0.35 aaqjeres. 

AO. A i s a legal instrument betifeen Ifhe 0w*:er and Contractor. 

fiJiaTri-iTfttiin M^Wi rtJii 



NAME 

DATE 

ELECTRICAL APPRENTICESHIP 

SERIES "A", TEST NO. 3 
Page 3 

21 o Find I^, I i , and I2. 
f*' 

^120^ iZJt 

22. Find Ej, Eĵ , E3, E^, 1^, 1^, I4, I3 , and I^, 

^ 

( 1̂ ] 1 

Rzf 

5.̂  

£ Jj^/OM 

t^^ 1̂ 5̂  ^ - ^ 
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MATERIAL COVERED - LESSONS A~17 thru A-20 

lo KWH is the electrical work done per ^ . 

2o w i n is a group of small wires used as one wire. 

3o aave a low conductivity. 

4o in a conductor i5 the voltage loss due 
to the conductor resistance. 

5. Find the efficiency of a motor receiving 50 Jew and having an output of 60 HP. 

6o Cables of different sizes are referred to by 

7o A.i increase in temperatui^ ™,..««_.__««.,««-.,>.,«_, 

number. 

the resistance cf a conductor. 

8, The minimum size wire to be used for any installation depends upon the total 
and in the 

wire. 

9o Electrical _ 
measured in 

is the time rate of doing electrical work and is 

10 o The gage standard in this countiy is 
( ) . 

H o One inch equals mils. 

12 o Current flowing in a conductor pit)duce9 

13. One horsepower equals watts. 

14< 

15 c 

conductors are more flexible than conductors. 

of a conductor is 
expressed in circular mils. 

16. Increasing the diameter of a conductor 

17o Torque is the effect of 

the resistance. 

18o The three hardness grades of copper conductors are (a) 
(b) -̂ - , and (c)' 



NAME ELECTRICAL APPRENTICESHIP 
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19. Find the diameter in mils of a cable 5/8-inch diameter. 

20. A lighting load located 600 feet from the 208 volt source requires 200 amperes, 
Find the minimum size Type "THW" feeder conductor peimitted for this load by 
the NEC. 

21. Efficiency is the ratio of to 

22. 
conductors. 

copper is used for all covered or insulated copper 

23o Express the diameter in inches of a 105,500 cir mil cable. 

24o The NEC permits a maximum of three per oait voltage drop in 
feeders. 

25o Find the power consumed by a 208 volt motor drawing 10 amperes. 

26, copper is used for transmission lines. 

27. Find the resistance of 2500 feet of No. 6 AWG copper wire if the resistance 
is 0.4 ohms per 1000 feet. 

28. Find the minimum size l^e "TW" coinductor to supply a load of 100 lamps each 
drawing 2.5 amperes. 
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29o Calculate the amperes drawn by a l/4 Horsepower fan at 120 volts. How '"any 
watts are consumed? 

AWG and larger installed in conduit shall be 30. Conductors sized No. 
stranded. 

31o Find the CM area of a cable having a 5/8-inch diameter. 

32 o The NEC permits a maximum of one per cent voltage drop in 
feeders, 

33. Find the power used with eight lamps connected in series if each lamp is 
rated 15 volts and draws 0.2 amperes. 

340 The minimum size conductor peimtted for multiple runs is No. 

35o Express the diameter of a No. 2 AWG conductor in inches. 

360 CM is the abbreviation for 

AV/G. 

37o Find the operating voltage of a motor using 880 watts and drawing 4 amperes. 

380 Provide the required infonnation for the following cab3.e insulations: 

TRADE NAME CODE TYPE MAXIMUM OPERATING 

Asbestos-covered, heat resistant. 
Fixture Wire 

Heat-resistant rubber 

Moisture-resistant thennoplastio 

Moisture and heat resistance 
Thermoplastic 

TQgERATURE 
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39. A wire has 50-ohm resistance and 200 c:jLr mil area. Find the resistance of the 
same length of wire having 600 cir mil area. 

40 o Find the power used from a 12-volt batteiy by a parallel circuit of two head­
lamps (6 amps, each) and fpur taillights (1.0 amperes each). 

41» Type jLs the code designation for code rubber insulation. 

42. Find the diameter and gage number of a copper heating element 240 feet long 
if the resistance is 40 ohms. 

43. Find the current drawn by twenty 100-watt lan5)s, parallel connected, from a 
120-volt source. 

44. The maximum current carrying capacity of No. AWG copper conductor in 
conduit with T^pe "THW" insulation is 200 amperes. 

45. If more than conductors are installed in a raceway, the current 
carrying capacity of the conductors shall be reduced. 

46. Find the minimum si2<e "type "RHW" conductor to supply a 75 kw load at 480 volts. 

47. Type (RHH" cable is limited to use in locations. 

48. Find the current drawn by a 5000-watt diyer from a 220-volt source. 
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49o The current cariying capacity of nine No. 12 AWG Type "THW" conductors installed 
in the same raceway is amperes. 

50o The minimum size ^Tpe "V" cable, in conduit, required for a 295 anqpere circuit 
load is No. AWG. 
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MATERIAL COVERED - LESSONS A-21 thru A-22, 

lo The NEC contains proidsions considered necessary for safety, 

2,, A general purpose branch circuit supplies outlets for and 

3o In general. conductors are used to conduct current. 

4o The minimum size conductor permitted for general interior wiring shall be 
Noo AWGo 

5o A maximum of 
service equipment. 

6o A motor circuit switch is 
imder load. 

_fusible switches or circuit breakers may be used as 

rated and capable of 

lo The 

8, 

jconductor is intentionally grounded. 

are not approved for securing equipnent to masoniy 
walls. 

conduit. 

lOo Only Ty^e ^ 
conductors. 

conductors. No. B AVIG and smaller, may be installed in a 

cable shall be installed for underground service entrance 

H o A safety switch is an exan^le of a means. 

12o Field applied insulation over the conductor splices shall be 
in value to the conductor insulation. 

13. All conductors shall be protected l^ an overcurrent device. 

14 o All holes in outlet boxes shall be 

15. The NEC is not intended as a _specif ication• 

l6o A is a circuit conductor between the switchboard and the 
branch circuit protective device. 

17o The insulation resistance of No. _AWGr conductor shall be 1,000,000 ohms. 

_inches of free conductor shall be provided at each outlet l8o A minimum of 
or switch. 

19 o The minimum mounting height of an overhead service drop is 
above grade. 

feet 

aactcM ts^^mtTmrvi-a, i*j«yggj-̂ >-CTM̂ M.i-̂ -̂  
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20< consists of two 
or more ungrounded conductors having a potential difference bett/een them 
and an identified grounded conductor having an equal potential difference 
between it and each of the ungroimded conductors. 

21. The NEC mandatozy rules are characterized by the word . 

feet above the floor is a 22. Electrical equipment mounted a minimum of 
substitute for the required floor mounted horizontal clearances. 

23. Equipment grounding conductors shall not be . 

24« Lath shall not be used to support boxes. 

25• The minimimi size service entrance conductor is No. A«G. 

26. 

27< 

_switches have ho interrupting rating and shall be operated 
only after the circuit is dead. 

conductors are located between the service 
drop and service equipoient. 

28. The minimimi insulation resistance for a 500 MOf Type "TBI" conductor shall 
be ohms. 

29= All conduits shall be from outlet to outlet. 

30» The maximimi number of No. 10 AUG conductors pezaiitted in a 1^-inch x 4-inch 
square outlet box shall be . 

31* The minimi.mi size grounding conductor for three parallel 300 MOf service 
conductors shall be No. AWS. 

32. Neutral conductors shall not be 

33- Outlet boxes in wood walls shall be set with finished surface. 

34• Conductor or 

35• A general purpose switch is rated in 
at its rated current and voltage. 

shall not be made within raceway. 

and capable of 

36. JLocations are not nonnally subject to daii9)ness or wetness. 

37» The NEC advisoiy rules are characterized by the word 

33. The minimum size conductor pemitted for multiple or parallel runs shall be 
No. ANG. 
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39. A vertical run of 350 MCM copper feeder shall be supported on a Tnaxiimim 
-foot centers. 

40. joutlet boxes shall not be installed on a conduit system 
requiring locknuts and bushings. 

41- A right angle pull .junction box with entering and exiting conduits sized: 
3-inch, 3-inch and 4-inchi^ shall be a miniimnn of x inches. 

42. A 
best grounding electrode. 

43- Overhead service conductors shall fozm a 
servicehead. 

_piping system is the 

at the 

44. Metal 
water system. 

shall not be used to make grounding connection to 

AMT and larger 45. Insulated bushings shall be installed on raceways for No. 
conductors. 

46. Conductors of different ^stem may be installed in the same conduit provided 
all conductors are for the 
on apy of the conductors. 

47. A lighting fixture exceeding pounds shall not be supported frcaa the 
lanqpholder screw-shell. 

4B. A straight pull junction box with a 3-inch conduit entering and exiting shall 
have a mlniimnn length of ; ^-inches. 

49. The minimum size grounding conductor for service conductors shall be No. 
ANG. 

50. A lighting fixture exceeding 
structural members. 

j)ounds shall be supported ^rom the building 



^^ •i».-mj>wi;*m>i!i»ii i M n^niiwi^upM^n-Mi 

NAME 

DATE 

ELECTRICAL AFPRENTICSSHIP 

SERIES "A", TEST NO. 6 
Page 1 

MATERIAL COVERED ~ lESSONS A»23 thru A>28. 

1. Rigid metal conduit shall be installed a nriniimim of 
cinder fill. 

feet below 

volts. 2. E.M.T. shall not be installed on ^sterns exceeding 

and to install than rigid 3. Flexible metal conduit is _____ 
conduit. 

4. Lead-acid type battozles are rated 

and 5* Fuses are rated in 
resistance. 

jrolts per cell. 

, and have a 

6. 

7. 

The and of and the of 

Threaded 
sections of conduit. 

deteimine the extent of injuiy due to electrical shock. 

•- couplings may be used to connect two 

B, E.M.T. may be installed or 

9* Flexible metal conduit shall not be installed in 

10. Storage batteiy room shall be 

locations. 

11. A itise will cany apprQximate3y twice its rated 
current for 20 to 30 seconds. 

12. current causes more severe bums. 

13. The standard length of rigid metal conduit is feet. 

14. On e:qx>sed E.M.T. installations in'wet locations^ 
threadless couplings and connectors shall be used. 

15. should be used to cut flexible metal conduit. 

16. Type ^conductors shall not be used in storage batteiy ro<»ns, 

17. Fuses are used for protection of a circuit. 

IS. Always assume a circuit to be jmtil tested and proven dead. 

19* The number of bends and offsets in one run of conduit shall not exceed 
degrees. 

20. E.M.T. shall not be installed in a fill. 
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21. Flexible metal conduit shall be supported on maYJiwrn 

22. Alkali-type batteries are rated volts per cell. 

foot centers. 

23. Plug ftises have a TnayiumTn rating of jaiqperes. 

24o The minimnin sii^e conduit peimitted i s 

25. The standard length of E.M.T. i s 

-inch. 

feet . 

26. The mayJTiniTn size of liquid-tight flexible metal conduit i s -inches. 

27« A diy cell battery is an example of a 

28. 

ce l l . 

•Type "S" plug Itises shall not be 
anqpere classifications. 

jHlth plug fvLses of diiierent 

29< 

30 < 
puxpose raceway material. 

_cells cannot be recharged. 

- flexible metal conduit is not a general 

3 1 . EoM.To installed in concrete shall be provided with -
threadless couplings and connectors. 

32. The nrin-ininnt radlus of bend for a 4-inch rigid conduit for IJype "THIf" conductors 
shall be Inches. 

33. _ 

34. A 

jis a major cause of industrial accidents. 

_yolt cartridge fuse is peimitted oi| a lower voltage. 

cells. 35. A 12-volt lead-acid storage battery consists of 

36. The tnaTnTiinni slze conductor permitted in a 2-inch liquid-tigtit flexible conduit 
shall be No. AK&. 

37. The maximnm size of E.M.T. i s -inches. 

38. The supports for a horizontal run of 3/4-inch conduit should be on mayimum 
-foot centers. 

^amperes. 39. The maxJTmim aso^re rating of fuses rated 250 volts shall be 

40o Only water should be added to storage batteries. 

41 o Liquid-tight flexible conduit i s permitted for use in connecting . 

42. All outlet boxes and fitt ings for E.M.T. shall be the type. 

43. The Tna-iriTnnin f i l l permitted in rigid conduit on new woi^ for T^pe "V" conductors 
i s per cent. 
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44. Alkali-type battery i s an cxanqale of a cell. 

45. Plug fuses may be installed on circuits not exceeding 

46. A storage batteiy is charged with 

volts. 

47* E.M.T. shall be installed a minimum of -inches below cinder fill. 

48. A storage batteiy rated 6.000 amp. hours will produce 100 amperes for 
minutes. 

49. Current limj.ting fî ses shall not be with standard fuses. 

50. The cell temperature of a lead-acid battery should not exceed F. 
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1« Change the following fractions to decimals: 

(a) 1A4/1000 (b) 7/10 

(c) 6/100 (d) 15/60 

2» Change the following mixed numbers to decimals: 

(a) 7-35/100 (b) 3-3/10 

(c) 3-4/5 (d) 15-49/100 

3. What value of current flows throii^ a line supplying 1800 watts to a load 
of 20 ohms resistance? 

4o How many minutes can a 600 assp, hour battery supply 25 amps,' 

5. Find the square roots of the following: (carry out to two decimal places) 

(a) 3,481 

(b) 267 

(c) 17.64 

(d) 18,769 

6. A 125 KVA transformer will stand a 25^ overload. What KVA load will the 
transformer handle? 

7. What current flows through the heater of a radio tube having a resistance 
of 85 ohms and uses 3*4 watts? 
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What is the diameter in mils? Approxi-

9. What is the resistance of a line 1 mile long if No. 8 AWG copper wire is used? 
What is voltage drop across this line if the current is 0.05 an̂ ps,? 

10. A 40-ohm heater draws 6 an^s. What is the voltage drop across the heater? 

11. Find the value of the unknown letter in the following: 

(a) JL = R 
3 "T 

IS 2 

(c) _l.ijU. 
5 2 

(d) 16 = 2 
P 6 

12. Find the current drawn by a 40-ohm toaster from a 120-volt line, 

!'3« How much power is consumed by a 50-ohm electric lanqp which draws 2 ao^s.? 
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14o V load 400 feet from the generator requires 160 amps. The generator voltage 
is 115.6 volts. The load requires 110 volts. What is the voltage drop and 
the minimum size Type "THW" cable that may be installed? 

15 o What is the di tieter in inches of a cable having a cross-sectional area of 
83,690 circular mils? 

16. A 50 kw load is installed 100 feet from the generator rated 240 volts. What 
is the minimum size Type "THW" cable that will be permitted by the NEC? 

17. What is the resistance of 900 feet of No, 8 AWG copper wire? 

18. A generator supplies 5.5 kw at 125 volts to a motor 500 feet away. The motor 
delivers 6.3 HP at an efficiency of 90^, Find (a) watts input to the motor, 
(b) watts loss in line, (c) current in the line, (d) voltage drop in the 
line, and (e) smallest size Type "THW" cable that may be used. 
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19o What is the resistance of a copper conduciior at 200® F. if the resistance is 
50 ohms at 70® F.? 

20o How many bells rated 2,5 amps., at 6-volts, can be connected in series on a 
120-volt circuit? 

21, 

Find I^, Ig, \y ^ V̂ ,, 

22, Ri^^in 

g)f̂  

Ri^U 
^•tmm^^^tr^^^m 

Hi-^y-L O 

m^tmnrnt^mrmm 

f\tf.Z S^ 

Find V,, V̂  V, 7. 1 2, 3 , 4, 

^T, ^ , & -̂ T. 
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o ,^ Find V,, V^ V. I. 
/rjr/^^rt 1' 2, 4, 1, 

24o Find voltage at generator: 

W (>f>oH 

/OOHW 

25. Find voltage across each load. Is the voltage drop between generator and L^ 
within Code limitations? 

nd^AM^a 

£f=i-^OV 

#;a>4UK<^ 

j;=i^oA 

ti-^A^^ 

1%^ %0A 

E3 
rj=y^>A 

^ ^ooFt.\. SOPH A^ ¥om .| 
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26. Most building wire is insulated for ^^^^ volts. 

27. One inch equals ̂  mils, 

28. The part of the atom has a ne-^ative charge. 

29. NEC sets up 

30o 

standards for electrical installations. 

31 o The word " 

drawn copper wire is used mostly in insulated wires. 

" in NEC means this requirement is mandatory. 

32. Copper wire is made in three grades of hardness known as 
and 

33» Cable smaller than No. 

34• In a series circuit, the 
is equal to the sum of the 
sistor, and the total 
resistor. 

AWC shall not be liiied on interior wiring. 

is constant- total 

is equal to the 
across each re-

of each 

35. means 1000 watts. 

36. A ___..._____ cell qan be re-charged. 

37o The resistance of a wire as the length increases. 

35̂ . The maximum voltage drop permitted by NEC for combined lighting and power 
loads is and ' for power loads. 

39. In a parallel circuit, the 
is the sum of the 

is constant, total 
in each resistor. 

40 is a better material for electrical conductor than copper. 

41. Plug fuses have a maximum rating of air5)s. 

42. The resistance of a wire as the area increases. 

43. The cross-sectional area of a conductor is equal to the 
the diameter in . 

of 

44. The flow of current is limited by the 

45. As a wire gets hotter the ___.„......__ increases. 

46, A 2-inch conduit shall not have less than a 

47. Voltage of several dry cells connected in 
the voltage of any one dry cell. 

with a constant voltage. 

radius bend. 

is the same as 
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AWG and larger installed in raceways shall be stranded. 

49. Any number having a whole number as its square is a 

50. The largest size of EMT is . 

51. prevent shortcircuit currents from burning up electrical 
equipment. 

52„ Torque is the effect of 

53. . watts equals one horsepower. 

54 o There are , and types of fuses. 

55« Stranded conductors are more than solid conductors. 

560 Storage batteries may be ^»«_ ^̂ d̂ „___„ 

57. A has a high conductivity. 

580 Maxiitium size liquid-tight flexible conduit shall be 

59. Specific resistance is the ability of a 

inches. 

to resist the 
of 

60. The maximum size of EMT is inches. 

61. and joint connections have a low resistance. 

62 o Bushings are installed on conduits in a junction box to protect the 
from 

63o A grounded conductor is 
also called " or 

to the earth and is 
ti 

64. 

65. 

660 A general-use switch is rated in 
its 

is the minimum size raceway permitted by the NSC. 

quarter-bends are the maximum permitted in one conduit run. 

and is capable of ___̂  
at its 

67. Vertical support of #4/0 conductor shall not exceed 

680 A mortar-circuit switch is rated. 

feet: 

69 o Lubricants for conductors being pulled through a raceway sy^teia may be 
or 
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70. The insulation resistance for a No, 8 AWG conductor shall be ̂  

71. _ _ _ _ _ . _ . _ „ -—.-.,—.»»..-««.,— ̂ re also secondary batteries. 

72. _ _ _ _ _ _ sizes are given in AWG. 

ohms. 

73. 

74. 

75. 

76. 

77. 

78. 

raceway. 
or of conductors is not permitted within a 

can neither be created nor destroyed, 

is used to measure current, 

is used to measure voltage, 

is used to measure resistance. 

_̂___,_̂ _̂̂ ___ is used to test the insulation resistance of conductors. 

79. Efficiency is the ratio of to . 
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BASIC ELECTRICITY 

TO THE INSTRUCTOR 

The second year (Series B) of the course in Basic Electricity for apprentices 
is designed, as was the first, to make it easier for the instructor. The 
lesson outlines should help him lead his classes gradually into the more com­
plex phases of the study of electricity. 

It should be noted by the instructor that: 

1. Topics on basic mathematical principles were reviewed and other 
applied topics were introduced durinio the first year (Series A). 
The second year (Series B) contains uu topics specifically on 
mathematical subjects. Yet the instructor will realize that addi­
tional practice in handling equations will be necessary for most 
apprentices by the time they begin to study alternating currents 

• Also, he will be aware that simple trigonorrjetry and vector dio.^rams 
must be introduced along with A.C. theory. References on these 
subjects have bees* assigned in the appropriate topics so that the 
apprentice will be ready for the mathematics used in A.C. theory. 
It will be essential for the instructor to pay special and sepa­
rate attention to these mathematical tools in order to be sure 
that the electrical theory will be completely understandable to 
the apprentices. In the event that some of the apprentices are 
weak in mathematics, the instructor should make additional assign­
ments and give special individual help. 

2. In this course, the topics on the National Electrical Code will 
be studied in terms of wiring methods. Most of these topics ^re 
presented at the end of each year's work. It is .oped that by 
studying the Code along with other subjects each year will help 
create interest and will be better applied to job situations. 

3. There is a suggested list of audio-visual aids; however, the 
instruct'^r should use any other aids available, but be sure to 
orrler them in ample time. It is hoped that the instructors will 
not hav too much difficulty obtaining particular aids at the time 
they need them. 
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INSTRUCTOR'S MANUAL 

Job Information 

DESIRED RESULTS. 

Lesson B-1 

Basic Electricity 

GENERAL LIGHTING 

1. To help the student understand what light is and how'it is produced. 

2. To help prepare the student to utilize the experience he receives on the 
job in relation to lighting. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Samples of lamps 

2. Light meter 

3. Designs of lighting installations 

REFERENCES: 

1c * Swoope's Lessons in Practical Electricity^ Pages 548-549; 558-575. 

2. American Electricians' Handbook, Div. lO, page 2-i'O. 

3. National Electrical Code, Article 4l0. 

4e Films: (a) How Man Made Day -16 mm sound film.-Coronet Films. 
(b) Light is What You Make It -16 mm sound film -National Better 

Light and Sight Bureau. 

INTRODUCTION: 

The electrician should have a basic understanding of the nature and character 
of light. You may not be asked to design i. large lighting systen but you will 
spend much of your working time installing equipment. It v/ill help you to know 
the basic things about light—what light is and how it is produced. Intensive 
study of applied light and its. influence upon man has developed only recently. 
We hâ 'e witnessed the development of several new light sources, and the demand for 
safe equipment and higher illumination levels for industrial and commercial buildings: 

There a»'e four separate divisions in the development of a lighting system 
that must be considered. 

1. Design of the lighting equipment. 
2. Manufacture of the lighting fixture. 
3. Design of the lighting layout and system. 
4. Actual installation of the equipment. 

a5«5s'"**«'=̂ *' 



INSTRUCTOR'S MANUAL 

Basic Electr icity 

PRETSENTING THE LESSON: 

Lesson B-̂ 1 

Page 2 

A. 1. Discuss and define the following terms: 

(a) light 
(b) Foot-candle 
(c) watt 
(d) lumen 
(e) reflected light 
(f) refraction 

2. List the three primary colors. 

3. Discuss three different classes of glare. 

4. Explain incandescent lamps, arc lamps and gaseous lamps. 

5. Explain how lamp efficiency i? found. 

6. List four general classes of illumination. 

B. Demonstrate the light meter by show g how the light reading varies in 
different parts of the rpcm. 

APPLICATION: 

Have the students answer +he questions on assignment sheet B-1. 

CHECKING AND FOLLOW-UP: 
< 

Correct the answers and discuss any questions that the students may ask con­
cerning the lesson. 

2 
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INSTRUCTOR'S MANUAL 

Job Information 

DESIRED RESULTS: 

I esson B-3 

Basic Electricity 

FLUORESCENT LAMPS 

1. To acquaint the student with some of the properties and characteristics 
of the various types and sizes of fluorescent lamps. 

2. To learn the importance of using correct equipment for replacement. 

MATERIALS AND EQUIPMENT: 

1. A display of different lamps, fixtures and ballasts. 

2. 16 mm Film Projector. 

REFERENCES: 

1. American Electricians' Handbook, Pages lO, 45-72, Sec. 103-138. 

2.* Swoope's Lesso.^l in Practical Electricity, Pages 556-558. 

3.* Industrial Electricity (Nadon and Gelmine), Pages 666-683. 

4. Film - The Magic of Fluorescence, General Electric Co. 

INTRODUCTION: 

This lesson is concerned with the lamp only, later lessons will deal with the 
ballast and starters. There are several different t^es of lamps, therefore, the 
apprentice should know which type he is working with and how it operates. Thus, 
he should become acquainted with some of the properties and characteristics of the 
various types of fluorescent lamps. 

PRESENTING THE LESSON: ' 

1. Show the film and discuss any questions that may rise. 

2. Let the students examine the various samples of lamps. 

3. Discussion questions. 

(a) iHTny are fluorescent fixtures gain'ng In popularity over incandescent 
fixtures? 

(b) For vhai types of installation would you recommend the use of 
fluorescent fixtures? 

(c) In your opinion, which is the better tj^e of lighting, fluorescent 
or incandescent? 

igwiitttjww*— 
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INSTRUCTOR'S MANUAL 

Job Information 

DESIRED RESULTS: 

I esson B-3 

Basic Electricity 

FLUORESCENT LAMPS 

1. To acquaint the student with some of the properties and characteristics 
of the various types and sizes of fluorescent lamps. 

2. To learn the importance of using correct equipment for replacement. 

MATERIALS AND EQUIPMENT: 

1. A display of different lamps, fixtures and ballasts. 

2. 16 mm Film Projector. 

REFERENCES: 

1. American Electricians' Handbook, Pages lO, 45-72, Sec. 103-138. 

2.* Swoope's Lesso.^l in Practical Electricity, Pages 556-558. 

3.* Industrial Electricity (Nadon and Gelmine), Pages 666-683. 

4. Film - The Magic of Fluorescence, General Electric Co. 

INTRODUCTION: 

This lesson is concerned with the lamp only, later lessons will deal with the 
ballast and starters. There are several different t^es of lamps, therefore, the 
apprentice should know which type he is working with and how it operates. Thus, 
he should become acquainted with some of the properties and characteristics of the 
various types of fluorescent lamps. 

PRESENTING THE LESSON: ' 

1. Show the film and discuss any questions that may rise. 

2. Let the students examine the various samples of lamps. 

3. Discussion questions. 

(a) iHTny are fluorescent fixtures gain'ng In popularity over incandescent 
fixtures? 

(b) For vhai types of installation would you recommend the use of 
fluorescent fixtures? 

(c) In your opinion, which is the better tj^e of lighting, fluorescent 
or incandescent? 

igwiitttjww*— 
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mSTRUCTOR'S MANUAL 

feisic Electricity 

APPLICATION: 

Lesson B--3 

Page 2 

Have the students answir the questions on Assignment Sheet B-3. 

CHECKING AND FOLLOW-UP; 

Check the answers on the assignment sheets against the answer sheets. Return 
to learner for placing in workbook. 
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INSTRUCTOR'S MANUAL 

Job Information 

DESIRED RESULTS: 

Lesson B-4 

Basic Electricity 

FLUORESCENT BALLASTS 

1. To study the equipment which is used to make fluorescent lan^s burn. 

2. To discuss the function of the ballast used on fluorescent fixtures. 

MATERIALS AND EQUIPMENT: 

1. Satnpi«s of ballast equipment, capacitors, and lamp fixtures. 

REFERENCES: 

1. American Electricians' Handbook^ Pages 10-57 thru 67, Sec. 123-130. 

INTRODUCTION: 

In the previous lesson,we studied the fluorescent lamp and how it operates. 
In this lesson we will study the equipment which is used to make the fluorescent 
lamp burn and give off the type of li^t needed to illuninate a particular area. 
This equipment has many variations and must be correct for the type of lamp used. 

PRESENTING THE LESSON: 

When a decision to use fluorescent limiting has been made you should ask the 
following question. iWiat kind and color of light do you want? The answer will 
determine the type fluorescent lamp to be used. The type lamp determines the other 
equipment to be used in 'the fixture. 

Discuss the purposes of the ballast. List the functions and types of starting 
switches. Discuss the action of the common types of starting switches. What is 
a "no-blink" starter? Give its advantages. Does the surrounding air temperature 
effect the output of a fluorescent lamp? What difference does it make in the 
ballast for a fluorescent fixture when it is operated on h i ^ frequency current? 

APPLICATION: 

Have the students answer the questions on the assignment sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Correct the answers and discuss any questions that the students failed to 
understand. 

m 
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INSTRUCTOR'S MANUAL 

Job Information 

Lesson B-5 

Basic Electricity 

LIGHTING INSTALUTION 

DESIRED RESULTS: 

To learn that the proper installation of a 1 igniting system must be correct in 
order to be effective. 

MATERIALS AND REFERENCES: 

1. National Electric Code, Article 4l0. 

2. American Electricians' Handbook. Pages 1572 - 1622. 

3. *lndustrial Electricity, by Nadon & Gelmine, pp. 676 - ̂ 3 . 

INTRODUCTION: 

The technical details of the design of a lighting system are only a partial 
solution of the problems of satisfactory lighting operation. If a li^tir^ system 
is to be effective, the installation must be correct in every respect. However, 
unless it is properly maintained, a system that is adequate at the time of inst̂ ll̂ l-
tion will d^reciate rapidly. This is equally true for natural and artificial 
lifting. Maintenance should not be entrusted to the average caretaker unless he 
is properly supervised. It should be based upon a r^ular, systematic schedule 
and include a system of r^orts and checks. 

PRESENTING THE LESSON: 

1. Call ettention to the main items of installation included in Article 
4l0 of the National Electrical Code. 

2. Explain how the lifting unit for general illunination should be located 
symmetrically throughout the arer to be illuminated. 

3. Is complete uniformity of illumination desirable in all installations? 
ihy? 

4. What is the most common method of illumination and ¥what is the reason for 
its popularity? 

5. How much illumination (foot candles) is needed for the following: 
(See tables in Handbook) 

(a) Bakery 
(b) Cannery 

(c) Linotype room (printing) (e) Textile 
(d) Office (close work) (cotton spinnii 

APPLICATION: 

0 
Have the students complete the questions on the assignment sheet. 

CHECKING AND FOLLOHf-UP: 

Check the answers and discuss the common errors with the class. 
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INSTRUCTOR'S MANUAL Lesson B-6 

Job Information Basic Electricity 

O 

D 

aECTRICAL TESTING 

DESIRED RESULTS: 

1. To determine whether or not circuits are shorted or open. 

2. To become familiar with some of the neny types of testing instrunents 
and the:r uses. 

INSTRUMENTS AND MATERIALS: 

1. Volt and Ohm-meter 

2. Voltage tester D.C. or A.C. 

3. Test icaflp outfit and others if available 

4. Wire connections 

REFERENCES: 

lo American Electricians' Handbook, Pages 56-93. 

2.* Sypope's Lessons in Practical Electricity, Pages 272-278. 

3. * Industrial Electricity, Nadon & Gelmine, Pages lOO-lGB; Pages 483-508. 

INTRODUCTION: 

The testing of circuits is a common practice in the industry. Volts, amperes, 
ohms, watts, cannot be seen, however, they can be measured by the use of proper 
instrunents. The wireman often finds it necessary to measure the amount of electri­
city that is being used or the number of \'clU and amperes in the circuit or to 
determine the resistance of the circuit. The reference material in this lesson is 
very general and you should learn much more about this subject. As you work on the 
job give attention to the testing and metering equipment. 

An electrical meter should be harjdled as carefully as a fine watch; it should 
not be dropped or jarred. It is in^ortant that the instrument be connected pro­
perly. When connecting meters that are furnished with switchboards, the electrician 
should never cut the leads sent with the meters ev^i thou^ they are too long. 
These leads are sometimes calibr§ited with the meter, and shortening them may cause 
the meter to give inaccurate readings. 

PRESENTING THE LESSON: 

Demonstrate how to use the Ohm and Volt meters and any other measuring 
instrunents on hand. Review and define terms associated with this lesson such as: 
volts, amperes, ohms, resistance, watts, m^ger, etc. 

D 
11 
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INSTRUCTOR'S MANUAL 

Basic Electricity 

Discussion Questions: 

Lesson B-6 

Page 2 

1. Howwo'ld you tell A.C. from D.C. when using a voltage tester? 

2. How would you tell A.C. from D.C. when using-a neon^glow lamp tester? 

3. Describe the following test sets: 

(a) Telephone receiver 

(b) Lamp set 

(c) Magneto set 

(d) Electric-bell 

4. What testing device is b^^t suited to locating a neutral on a 3 wire circuit? 

APPLICATION: 

The students will be gi 'en tim^ to fill qyt the answers on the assignment 
sheet B-6. 

CHECKING AND FaLOW-UP: 

Check the answers siind return to stuc^ents to fipd the correct answers where 
review is needed. 

12 
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INSTRUCTOR'S MANUAL 

Job Information 

Lesson B-7 

BASIC ELECTRICITY 

INDUCTANCE 

DESIRED RESULTS: 

To inform the learner how magnetism may be used to produce an electric current 
flow as the result of the ilectromotive force (E.M.F.) of induction. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1 • Chalkboard 

2. Supplies for demonstration: 
(a) Wire for coils, core material (iron and copper rods), meters 

(b) Permanent magnet and electromagnet 

3. Inductance-r-lS mm sound film United World Films 

REFERENCES: 

1. American Electricians' Handbook^ Pages 1-23 to l-44„ 

2. Basic Electricity^ Vol. 3, Pages 3-43 to 3-53. 

3. *lndus'i:rial E^ectrici^y^ by Nadon & Gelmine. 

INTRODUCTION: 

It has be3n learned how an electric current pan produce magnetism. We can now 
study hpw it is possible to create a flow of electricity in a conductor by the use 
of magnetism. The extent of the inductive effect depends upon the physical nature 
of the circuit, the amount by which the current changes in a particular length of 
time, and the length of this period. Inductance oppor^s flow of current through a 
circuit by in^osing a counter-voltage much like the counter-electromotive force of 
the D.C. motor. The value of this opposition is stated in terms of equivalent ohms 
and is called the ireductive reactance of the circuit. 

PRESENTING THE LESSON: 

A. The principles studied in this assignment are the foundation upon which 
most of our present day electrical industry is built. Examples: motors 
and transformers. The student should master the formulas dealing with 
induced voltage and with inductive reactance. He should remember that 
the inductance of a coil is dependent upon the sqû ire of the nunber of 
turns of wire in that coil. 

Advanced study of inductance will be presented later in the course. The 
student must have an insight into induction in order to understand the 
fundamentals of the transformer and motors, which will follow. 

B. Slow 16 mm Film - ̂ Inductance" at this time. 

13 
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INSTRUCTOR'S MANUAL 

Job Information 

Lesson B-8 

Basic Electricity 

PRINCIPLES OF TRANSFORMERS 

DESIRED RESULTS: 

To acquaint the student with ways that the voltage of a source of supply 
(primary) can be used to induce a current in another coil (secondary). This 
is accomplished by means of mechanical movement through the electromagnetic 
field or by using alternating current. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Chalkboard 

2* Supplies for experiments 

(a) Induction coil 
(b) Transformers (50 and lOO turn coils) 
(c) Bar magnet 

REFERENCES: 

1. American Electricians' Handbook, Div. 5, Sec. 1-4. 

2. Basic Electricity, Vol. 3, Pages 54-57. 

3. Basic Mathematics, Pages 351-359. 

4. '^woops's Lessons in Practical Electricity, Pages 526-533. 

INTRODUCTION: 

The electrical principles set forth in this lesson apply specifically to 
transformers and indirectly to motors and electronic circuits. The transformer 
is an inductive device used in alternating current distribution, to change the 
voltage to higher or lower amounts where needed. It is quite doubtful that there 
would be an electrical industry if the transformer principle had not been dis­
covered and developed. Discussion of the operating principles and simple 
demcnstrat ions of the transfoimer action are necessary if a thorough understanding 
of this important device is to be acquired. 

PRESENTING THE LESSON: 

A. When A.C. flows through a coil, E.M.F. is induced in the coil or an 
alternating magnetic field is generated around the coil. 

1. E.M.F. is induced in a coil and is called self induction when: 

(a) The coil is moved through a magnetic field, 
(b) When the field is moved through the coil. 
(c) By opening and closing the circuit of the electromagnet supplying 

the magnetic field. 

15 
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INSTRUCTOR'S MANUAL Lesson B-$ 

Basic Electricity Page 2 

2. Another way is to vary the magnetic flux of the core in a coii. 

3. Use a bar magnet to vary induced flux. 

4. Explain other uses of induction coils - as telephone circuits, "neon" 
signs, step-up voltage supply. 

B. Mutual Induction 

The E.M.F. generated in the second coil is called the "E.M.F of Mutual 
Induction" or known as transformer action. Both induction coils and 
transformers operate by the principle of mutual induction. 

1. Point out that: 

(a) The "induction" coii is really a kind of transformer or voltage 
changer. 

(b) A transformer has a primary and a secondary wound on a core of 
magnetic material* 

(c) The secondary of an induction coil always has more turns than 
the primary. 

(d) A transformer secondary may have more or fewer turns than the 
primary, depending oh whether the voltage is to be increased o. 
decreased. 

(e) An induction coil has an open core. (The core ends do not form 
a complete magnetic path.) 

(f) A transformer has a closed core. (The core forms a complete 
magnetic path.) 

(g) Transformers may be used to decrease as well as increase voltage 
by the mutual induction of their windings. 

C. Two kinds of transformers are the step-up and the step-down. 

1. Point out that: 

(a) both have a primary and a secondary winding. 

(b) The step-up transformer has more turns of wire in its secondary 
than in its primary winding, thus, a higher voltage is produced 
in the secondary. 

(c) A step-down transformer has fewer turns in the secondary than the 
primary. Thus, a lower voltage is produced in the secondary. 
Examples, a pole transformer, a bell transformer, or a toy 
transformer. 

D. The voltage output of a transformer depends on ratio of primary to 
secondary coil turns. 

1. Point out that: 

(a) The voltage of the secondary of a transformer has the same ratio 
to the primary voltage as the number of secondary turns has to 
the number of primary turns. 
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(a) Continued. 
Stated as an equation: 

Seconcjlary voltage _ Secondary turn^ 
Primary voltage Primary turns 

(b) Demonstrate this equation in proportion by working several problems 
on the chalkboard, 

E. A cu*'rent that flows in one direction and then in another is called an 
alternating current. 

1. A transformer ordinarily has an alternating current flow through its 
primary and always has an alternating current induced in its secondary, 

F. Demonstrate the following experiments: 

1. induction coil 

2. Bar magnet to vary induced flux 

3. Make an experimental transformer or use demonstration model or mock-up. 

4. Exchanging coils affects secondary voltage. 

APPLICATION: 

Have the students work and hand in assignment sheet. Give individual help 
where needed. 

CHECKING AND FOLLOW-UP: 

Check assignment sheets against the answer sheets and return to learner for 
placing in workbook. 

17 
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1 

Have the students answer the questions on the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers and return to the students for placing in their workbook, 
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INSTRUCTOR'S MANUAL Lesson B-» 10 

Job Information Basic Electricity 

SINGLE PHASE TRANSFORMERS 

DESIRED RESULTS: 

To learn the basic facts needed to hook-up a single phase transformer, 

MATERIALS AND EQUI^ENT: 

1. Open type transformer 

2. Chalkboard 

REFERENCES: 

!• American Electricians' Handbook^ Div. 5, Sec. 16-18, Sec. 31, Sec. 46-50, 

Sec. 67-69, Sec. 73-79, Sec. 115-121. 

2. Basic Electricity, Vol. 4, Pages 77-89. 

INTRODUCTION: 

Transformer connections seem to be a complicated subject to many electricians. 
The student must learn the basic facts of the simple single-phase connections if he 
expects to understand the three-phase connections later. 

PRESENTING THE LESSON: 

The electrician will not hook up a transformer every day and ho should not ask 
someone else to show him how to do the work. 

Demonstrate on the chalkboard and on the model transformer how to make the 
connections. Have the students draw transformer connections on the board and on 
the notebook paper without help of the book, 

APPLICATION: 

Have the students answer the questions on the assignment sheet. Give individual 
help v/here needed. 

CHECKING AND FOLLOW-UP: 

Check tPre assignment sheets against the answer sheet and return to the students 
for placing in their no+'̂ 'ooks. 
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INSTRUCTOR'S MANUAL Lesson B-U 

Job Information Basic Electricity 

THREE-PHASE TRANSFORMER 

DESIRED RESULTS: 

To acquaint the student with the technical or the theory and practice of 
three-phase transffarmer connections. 

MATERIALS AND REKER'INGES: 

1. Chalkboard 

2. American Electricians' Handbook, Div. 5, Sec. 50-57, SO-90. 

INTRODUCTION: 

This lesson concerns itself with the technical information about transformer 
connections. The next lesson will deal with the actual drawing of the connections. 
The student will need to know the facts learned in this lesson in order to complete 
the lesson by drawing actual connections. Have the students pay particular attention 
to the voltage and current relationships in wye and delta connectionsp These 
relationships apply to other devices such as generator and motor coils. 

Three-phase transformer connections have become so varied and complicated that 
it is impossible for a student electrician to become completely familiar with the 
subject or to analyze without diagrams many of the problems that arise. However, 
a basic knowledge and understanding of simple transformer connections is not only 
essential to the apprentice from a standpoint of know-how but also is necessary 
for personal safety when he is connecting transformers. 

PRESENTING THE LESSON: 

There are severs basic transformer connections that the apprenace must 
memorize and be able to recognize at first glance in an actual transformer set-up 
and in wiring diagrams. These basic connections for three-phase work are jjelta 
and wye (Y) for three and four wire systems. 

Present the advantages and disadvantages of a three-phase transformer. Discuss 
the voltage, and current on the windings of a delta-delta connected transformer. 
Discuss the voltage and current on the windings of a wye-wye connected transformer. 

In connecting large transformers in parallel, they will operate satisfactory 
with their low and high-tension windings connected to the same circuits provided 
they have (i) the same ratio of transformation (2) the same voltage rating and 
(3) approximately the same regulation. 

Discuss the advantages of the wye connected primary. Discuss the disadvantages 
of the open delta transformer connection. Discuss the relative cost of transformer 
connections. 

I' 
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Basic Electr ic i ty 

APPLICATIONS: 

Lesson B-II 

Page 2 

Have the students complete the questions on\the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Correct the answers on the assignment sheet and return to the students. 
Discuss any questions that need to be clarified. 
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INSTRUCTOR'S MANUAL 

Job Information 

DESIRED RESULTS: 

Lesson B-i2 

Basic Electricity 

THREE-PHASE TRANSFORMER CONNECTIONS 

To become acquainted with the basic type connections for the three-phase 
transformers. To be able to draw diagrams for these connections. 

REFERENCE: 

1. American Electricians' Handbook. Div. 5, Sec. 50-57, 80-90. 

MATERIALS AND SUPPLIES: 

1. Chalkboard 

2. Paper to draw transformer connections 

INTRODUCTION: 

The instructor should establish a uniform method of drawing transformers prior 
to making this assignment. This procedure, if followed will make the job much 
easier and more effective. Have the students make practice drawings of the basic 
connections. It is more important for them to know why than how in the connections 
of \ ansformers. 

PRESENTING THE LESSON: 

Review several of the basic circuits using diagrams on the chalkboard. Have 
several of the students draw the diagrams on the chalkboard. Should the students 
have trouble with these particular drawings you should referthism to their references 
for further reading. 

APPLICATION: 

The students should complete the assignment sheets and make the drawing 
connections required. 

CHECKING AND FOLLOW-UP: 

Check the drawings and return them for correction and filing in the workbook. 
Assign extra drawings to those that need further study. 

25 
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INSTRUCTOR'S MANUAL Lesson B-l4 

Job Information Basic Electricity 

PRINCIPLES OF A,C. MOTORS 

DESIRED RESULTS: 

1. To acquaint the learner with the "Basic Principles" of A.C. Motors in 
order to have a good understanding of the operation of the various types 
of motors to be studied later. 

2. To review the action of a current carrying conductor in a magnetic field. 

EQUIPMENT: 

1. Film - "Rotating Magnetic Fields" and 16 mm projector 

2. Electric Motors and Controllers by Crow (Demonstration Equipment) 

REFERENCES: 

1. Basic Electricity. Vol. 5, Pages 97-112. 

2. American Electricians' Handbook^ Div. 7, Sec. 54-65, 118-131. 

3. Basics of Fractional Horsepower Motor and Repair, Pages 1-12. 

4. *Swoope's Lessons in Practical Electricity, Pages 5-6, 509-511. 

INTRODUCTION: 

The use of electrical energy would be very limited if means for producing 
rotary motion had not been discovered. The Qlectrical device which makes this 
possible is the electric motor. This lesson concerns itself with only the basic 
principles or concepts upon which all A.C. motors operate. Future lessons on 
motors will require more understanding of induction and Capacitance. Some 
students may wish to go deeper into these subjects, if so, discourage this at 
this time. They will have plenty of time to study A.C. Theory at a later date. 

There are several terms used in this lesson, such as, "Phase angle" and 
"Induction" which may need more explanation. These terms will be studied later 
as individual subjects. 

PRESENTING THE LESSON: 

A. Show and discuss the film. 

B. Any demonstration equipment which may be available such as the Crow 
Equipment should be used to illustrate the principles involved in this 
lesson. The illustrations in Basics of Fractional Horsepower Motors 
and Repair by Schweitzer will show some danonstrations with minimum 
equipment. 

C. Class discussion on the Basic Principles of A.C. Motors is very important 
in order to determine the degree of understanding of the learners. 

29 
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Equipment should be used to illustrate the principles involved in this 
lesson. The illustrations in Basics of Fractional Horsepower Motors 
and Repair by Schweitzer will show some danonstrations with minimum 
equipment. 

C. Class discussion on the Basic Principles of A.C. Motors is very important 
in order to determine the degree of understanding of the learners. 

29 

•^t^-Mmtaamtiimtnim JsaswS^^fiKSSSS^g^SSftsSS? 



''^WWW^'I^W^^^S.TZZ. ^^mmmmmmmmimmmimmmmmimmmmmmmmmmmmmmmmm} 

INSTRUCTCB.'S MANUAL Lesson B-l4 

Basic Electricity Page 2 

DISCUSSION aUESTIONS 

1. What two factors determine the strength of an electromagnet? 

2. How can the polarity of an electromagnet be reversed? 

3. What happens when a conductor formed into a closed circuit is moved 
through a magnetic field? 

4. What do we call the difference in the sychronous speed and the actual 
speed of an induction motor? 

5. What is the proper term used to indicate a twisting or turning force? 
(Additional questions should be used.) 

APPLICATION; 

Fill in the answers to assignment sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return to the students for discussion and placing in 
the workbooks. 
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INSTRUCTOR'S MANUAL Lesson B-15 

Job Information Basic Electricity 

SINGLE-PHASE MOTORS 

DESIRED RESULTS: 

To acquaint the students with the single-phase motor, how and why it operates., 
and its proper use on the job. 

MATERIALS: 

1. Sample motors 

2. Film - Motor Principles. United World Films or General Electric Co., 
Schenectady 5, N. Y-

REFERENCES: 

1. Basic Electricity^ Vol. 5, Pages 97-112. 

2. Basic of Fractiona,l Horsepower Motors and Repair^ Pages 13-73. 

3. *Swoope's Lessons in Practical Electricity. Page 515. 

«̂ American Electrjcians' Handbooks Div. 7, Sec. 99-106-

INTRODUCTION: 

When it was discovered that a coil of wire induces magnetic polarity in a soft-
iron core, studies were maple to find out that the poles were induced into the rotor. 
It v/as discovered that two sets of poles are so induced, one by transformfer action, 
and one by the generating action of cutting lines of force. The poles induced by 
transformer action were found to be the most essential to successful operation of 
the motor. A pole induced in the rotor through transformer action becomes active 
only after it has rotated far enough to be attracted toward the next stator pole 
ahead. This delayed action was found to be caused by the fact that induced voltages 
lag inducing fluxes by 90 degrees, and that cuirent flow in a highly inductive 
circuit, as exists in the rotor, lags the voltage by 90 degrees. 

The capacitor motor plays such an important part in the work of an electrician 
today that it cannot be slighted. You will be working with this motor almost daily 
as an electrician, so be sure to know how and why it runs. It is easy to get con­
fused because of the different classes of capacitor motors. Learn to recognize the 
several classes of capacitor-start split-phase induction motors. 

The repulsion motor is not nearly as popular as it was before the introduction 
of capacitor-start motor. Although they are being replaced in many installations 
today, there are a great number still in service c. air compressors and other heavy 
starting load applications. The electrician should be familiar with this motor and 
its characteristics. 
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INSTRUCTOR'S MANUAL Lesson B-15 

Basic Electricity Page 2 

This lesson begins a series of study of fractional horsepower motorse These 
motors are named from their differences in methods of starting. One type of 
induction motor which incorporates a starting device is called a "split-phase" 
induction motor. This motor uses combinations of inductance, capacitance and 
resistance to develop a rotating field. Split-phase motors come only in small 
sizes since the special starting windings are very light, thus, the motor does 
not develop enough torque to start heavy loads. Remember that this type of motor 
is very common and you will contact it most frequently in your work. 

PRESENTING THE LESSON: 

1. The first type of split-phase induction motor that we will study is the 
capacitor-start model. Refer to the simplified schematic diagratis in your 
texts for a typical capacitor-start motor. There are two windings, the 
main winding and a starting winding which is connected in parallel with the 
main winding and spaced at right angles to it. The 90 degree electrical 
phase difference between the two windings is obtained by connecting the 
auxiliary winding in series with a capacitor i-.nd the s+arting switch. Upon 
starting, the switch is closed, placing the capacitor in series with the 
auxiliary winding. The capacitor is of such a value that the auxiliary 
winding is effectively a resistive-capacitive circuit in which the current 
leads the live voltage by approximately 45 degrees. The main winding has 
enough resistance to cause the current to lag the line voltage by approxi­
mately 45 degrees. The two currents are therefore 90 degrees out of phase 
and so are the magnetic fields which they generate. The effect is that 
the two windings act like a two-phase stator and produce the revolving 
field required to start the motor. 

2. Demonstrate the sample motors to the class and be sure that the students 
understand how they run. The student should be able to determine whether 
or not a motor should be sent to a shop, be replaced, or repair it on the job. 

3. The student should obtain a clear picture of thcs rotating magnetic field. 
He should be familiar with the relationships between voltage, and torque, 
and starting, running, and breakdown torques in the induction motor. 

4. Show the film - Motor Principles. 

5. Discuss items brought out by the film or any questions that arise from the 
students. 

APPLICATION: 

The students will complete the assignment sheet for this lesson. 

4 
CHECKING AND FOLLOW-UP: I 

I 
I 

Check the answers and discuss any questions the students will ask concerning I 
split-phase motors. | 

I 
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Basic Electricity 

Lesson B-16 

Page 2 

7. Show how a three-phase motor can be ieversed. 
8. What is the starting torque of a pure synchronous motor? 
9. How do you control the speed of a wound-rotor motor? 
10. The formula for finding the per cent of slip of an induction motor; 

Per cent of slip - Synchronous speed - operating speed x lOO 
Synchronous Speed 

APPLICATION: 

Have the students answer the questions on the Assignment Sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers and discuss any noticeable mistakes made by the students. 
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^ 

NEC Lesson B-17 

MOTOR CIRCUITS 

DESIRED RESULTS: 

To acquaint the student with the requirements in regard to motors and 
their installation. 

MATERIALS, EQUIPMENT AND SUPPLIES: 

1. Chalkboard 

2. Assignment Sheets 

REFERENCES; 

1. American Electricians' Handbook, Piv, 7, Sec. 245-260 
2. National Electrical Code. Article 430 

INTRODUCTION: 

The Code places great importance upon th$ proper installation of this equip­
ment even to the point of devoting a lengthy section to motors. Be sure 
that the student understands the requirements of Article 430 and how they 
apply on the job. 

PRESENTING THE LESSON: 

The students should read the reference article and class discussion should 
cover those sections.of Article 430 not specifically touched upon by the 
questions on the Assignment Sheet. The student can usually answer some of 
the questions from general knowledge or guessing. However, if he is required 
to list the section number after his answer, he will read and learn more 
Code in studying the lesson. 

APPLICATION: 

Have the students look up the answers to the questions and list the section 
number after each. 

CHECKING AND FOLLOW-UP: 

Check the answers with the students and return the papers for placing in the 
notebooks. 

II 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-18 

GENERAL INSTALLATION PROVISIONS 

DESIRED RESULTS: 

To acquaint the apprentice with the general installation provisions re­
quired or permitted by the "Code" for electric wiring and equipment. 

REFERENCES: 

1. National Electrical Code^ Article llO 
2. State and Local Electrical Codes & Ordinances 

INTRODUCTION: 

The requirements set forth in this section of the Code are general in 
n-'ture and must be considered whenever an electrical installation is 
made. These provisions apply to all wiring and equipment installations 
unless specifically exempted by other sections of the Code. Therefore, 
the students should learn them well. Be sure that they study the entire 
article and not just find the answers to the questions. 

It should be clearly understood that the apprentice wir^nan is not expected 
to memorize the contents of either the National Electrical Code^ State 
and Local Safety Orders or Ordinances. 

PRESENTING THE LESSON: 

A. Studying the article, 110. 

1. Study the definitions of the following terms, which are listed in 
Article lOO of the NEC: accessible, approved, concealed, device 
and enclosed. 

2. Study the Mandatory and Advisory Rules and the UŜ Ĵ of the words 
"shall" and "should". 

3. Give attention to Sections concerning conductors, equipment, and 
connections to terminals 110-6 thru 110-15. 

B. Questions for discussion. 

1. Are electrical fire hazards the same in small communities as in 
large cities? 

2. Do you think there should be a single- universal electrical code? 
Why? 

3. Would it be wise to le?ive the maxter of electrical requirenents 
solely to the elegtrical wireman? To the electrical contractor? 

4. Suppose you own a large building without electrical wiring. There 
are no electrical 1?LWS in the state or community. Ten electrical 
contractors wish to bid on the job of wiring the building, (a) What 
problems would you face in trying to decide who should get the work? 
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BASIC ELECTRICITY 

Lesson B-18 

Page 2 

(h) Suppose, in this case, there was a national ordinance. Would 
decision be made easier? (c) Suppose, again, that there are state 
and local ordinances covering electrical installations. Howw)uld 
this fact help you in making the decision? 

APPLICATION: 

Have the class answer the questions on the assignment sheet for this 
lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for correction 
and placing in their workbooks. 
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INSTRUCTCR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-19 

Q GROUNDED CONDUCTORS 

DESIRED RESULTS: 

To acquaint the appren+ice with the code concerning Grounded Conductors. 

REFERENCES: 

1. American Electricians' Handbook. Div. 9, Sec. 246-259 
2. Design Manual on Steel Electrical Raceways, Pages 29-36 
3. National Electrical Code. Articles 200 and 250 

INTRODUCTION AND PRESENTATION: 

The subject of "grounding" is very important in our work as electricians. 
Proper grounding insu''fi!5 safety for life and property. There are two gen­
eral headings or types of grounding; namely, equipment and system grounding. 
This assignment will introduce you to the many rules and requirements for this 
subject. This section of the Code should be studied very carefully. A 
"system ground" is a connection to ground from one of the current carrying 
conductors of a distribution system or of an interior wiring system. An 
"equipment ground" is a connection to ground from one or more of the non-
current carrying metal parts of the wiring system,. The term equipment used 
here includes all such metal parts as metal conduit and raceways, metal armor 
of cables, outlet boxes, switch boxes, and metal motor frames. The grounding 
conductor may be attached to the nearest cold water pipe. 

All interior wiring systems, except as provided in sections of the coue, shall 
have a grounded conductor. This conductor shall be identified throughout the 
system except as explained in the section of Code called "Unidentified Cir­
cuits". In some hazardous locations, such as hospital operating rooms, it 
may be desirable to install ungrounded circuits- Such ungrounded circuits 
must be connected to a system which is provided with a contact indicating 
a device that will warn the occupants of a faulty ground. 

1. Study the definitions for +he following terms which are listed in 
Article 100 of NEC: Ground, Grounded, Grounded Cone' ?.tor. Grounding 
Conductor, Equ ipment, 

2. Study the assigned sections of the Code ve^y carefully. 
3. Stress any particular applications noted in sections of this article 

which are vital in your area. 

APPLICATION: 

Have the students find the answers to the questions on the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students. 

r-^\ 
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INSTRUCTOR'S MANUAL 

NEC 

BASIC ELECTRICITY 

Lesson B-20 

BRANCH CIRCUITS 

DESIRED RESULTS: 

To acquaint the apprentice with the requirements of the Code concerning 
branch circuits. 

REFERENCES: 

American Electricians' Handbook, Div. 9, Sec. 375 ff. 
Design Manual On Steel Electrical Raceways. Pages 37-41 - 100-109 

1. 
2. ^ _̂_ 
3. National Electrical Code, Article 210 

INTRODUCTION: 

Most of the elsctrical work to be done on any job will be concerned with 
Branch Circuits. The apprentice should become familiar with the require­
ments of the Code concerning these circuits. To know these requirements 
and carry them out on the job will become the electrician's '̂bread and 
butter". Tne apprentice should study this section carefully before at­
tempting to answer the questions on the assignment sheet. 

PRESENTING THE LESSON: 

1. Study the definitions for the following terms listed in Article 100 
of the NEC: Branch Circuit, Branch Circuit (Appliance), Branch Cir­
cuit (General Purpose), Branch Circuit (Individual). 

2. Discuss: 
(a) The scope of branch circuits. 
(b) Exceptions to the provisions in Article 210. 
(c) Classification of branch circuits. 
(d) What is a Multi-Wire Branch Circuit? 
(e) What "Color Code" is required for a fire-wire branch circuit? 
(f) What is a Heavy-Duty lampholder? 

3. What is meant by "Adequate Wiring"? 
(a) Discuss the minimums required by the Code. 
(b) Name the two handbooks th-it contain data on the design of adequate 

wiring. 

4. Review the Calculation of Load. 
(a) For General Lighting. 
(b) Other outlets supplying specific appliances and heavy-duty lamp-

holders. 
(c) Additions to existing installations. 
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IMSTRUCTOR'S MANUAL Lesson B-20 

BASIC ELECTRICITY Page 2 

5. Discuss specific requirements for: 
(a) Conductors 
(b) Overcurr«5nt Protection 
(c) Outlets Required 
(d) Maximum Load 
(e) Permissible Loads 

APPLICATION: 

After studying and reviewing the Code requirements, have the students 
complete the questions on the Assignment Sheet. 

CHECKING AND FOLLOW-UPs 

Check the answers and return "the sheets to the class for correction and 
placing in their workbooks. 

] 
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INSTRUCTOR"S MANUAL BASIC ELECTRICITY 

NEC Lesson B-21 

FEEDERS 

DESIRED RESULTS: 

To acquaint the apprentice with the determination of the minimum sizes of 
feeder conductors necessary for safety. 

REFERENCES: 

1. American Electricians' Handbook^ Pages 3-18 to 3-54 
2. National Electrical Code^ Articles 215 and 220; Table 29 of Chapter lO 

INTRODUCTION: 

This topic is concerned ' -• jely with feeder requirements for apartment 
houses and for stores. Although t'ne ba&ic rules are the same as for 
the single dwelling, the addixIon;\l rules are more complex. For example, 
it is often the job of the electrician to install the single-phase thrre­
wire service entrance for an apartment building. He has the problem of 
determining the size of t>e conductors and conduit for the service entrance. 
It is also necessary to determine the size of the subfeeders for each apart­
ment. Of particular interest in this assignment is the method for determinirg 
demand load for groups of electric ranges in an apartment house. It is not 
necessary to memorize the requirements listed for groups of ranges or other 
fixed appliances. It is wise to spend enough time studying the notes appended 
to the table to make certain that methods for determining service and feeder 
demand factors are thoroughly understood. 

PRESENTING THE LESSON: 

Study the following sections: Feeder size^ Normal voltage and Voltage drop;. 
Calculation of Load; Computation of Feeder Sizes and Common Neutral Feeder. 

After the students have studied the above sections, the instructor should go 
through each topic with them and point out the important items. 

DEMONSTRATIONS: Computation of Feeder Sizes—Examples. 

I. Maximum Demands for Range Loads 
(Use examples in code book) 

II. Single-family dwelling 
(Use examples in code book) 

III. Multi-family dwellings (apartment building) 
(Use examples in code book) 

APPLICATION: 

Have the students fill in the answers to questions on the Assignment Sheet. 

CHECKING AND FOLLOW-UP: 

After checking the answers, have the students correct the errors and place 
the sheets in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-22 

SERVICES 

DESIRED RESULTS: 

1. To understand the connections of standard single-phase, three-wire 
service entrances. 

2, To understand the requirements of the National Electrical Code and 
power utility companies for a typical single family dwelling. 

REFERENCES: 

1. American Electricians' Handbook. Pages 9-159 thru 171; 9-177 thru 180 
2. National Electrical Code^ Article 230 

INTRODUCTION: 

In general, a building shall be supplied through only one set of service 
conductors. A building may be supplied by two or more service drops when 
there is good reason for this arrangement. (3ee Sections 230-2) 

The service entrance for most present day lighting installations is a single-
phase, three-wire service. The middle wire is called the neutral wire and 
is grounded; it is identified by the white insulation. The two outside wires 
are known as the hot wires. The voltage between the neutral wire and either 
of the hot wires is 115 volts and the voltage between the two hot wires is 
230 volts. 

In these modern times with the many electrical appliances, it is a definite 
advantage to have both 115 and 230 volts available. Many types of loads 
such as electric water heaters, electric ranges, and fractional horsepower 
motors operate on 230 volts. The higher voltage is preforable because heating 
appliances and motors will take less current. This permits the use of smaller 
wires, results in less voltage drop and less wasted power. 

PRESENTING THE LESSON: 

After the students have read Article 230, the instructor should point out the 
fundamental rules of the National Electrical Code. The rules concern the cal­
culations affecting the service entrance switch, service entrance conductors, 
and grounding shbtlld be'"calTed to their attention. 

Using the information sheets provided the students, review how to determine the 
number of circuits, the rating in volts and amperes, and the wire sizes for a 
typical, single family dwelling. This dwelling will have three bedrooms with a 
living area of 1500 square feet. The modern appliances scheduled for this home 
are listed including six space heating units. Determine the size panel to oe 
installed to accommodate these circuits. 

APPLICATION AND CHECKING AND FOLLOW-UP: 

The students will complete the answers on the assignment sheets for this lesson. 
Then, check the answers and return to students for correction and filing in their 
workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-24 

GROUNDING 

DESIRED RESULTS: 

1. To acquaint the apprentice with the Code regulations for the protection 
of electric installations by grounding. 

2. To understand the difference between system grounds" and "equipment 
grounds", and how to ground them, 

3. To study the methods of grounding and the sizes of conductors used. 

REFERENCES: 

1. American Electricians' Handbook. Pages 8-94 to 8-IOO5 9-144 & 9-151 to 159 
2. National Electrical Code^ Article 250 

INTRODUCTION: 

Prote( Mon of electric installations by grounding is very important work for 
the electrician. Insulation, isolation, and guarding are suitable alterna­
tives under certain conditions. A good example of the need in some installa­
tions for isolated or insulated ungrounded circuits is covered in the Code 
section for hospital operating rooms. 

A "system ground" is a connection to ground from one of the current-carrying 
conductors of a distribution syst©n or of an interior wiring system. An 
"equipment ground" is a connection to ground from one or more of the non-
cur rent-Ccirrying metal parts of the wiring system or of apparatus connected 
to the system. The term "equipment^ includes all the materials with metal 
parts used in the installation, such as: metal conduit, raceways, outlet 
boxes, cabinets, switch boxes, motor frames, and metal enclosures for motor 
controllers. 

PRESENTING THE LESSON: 

Circuits are grounded for the purpose of limiting the voltage upon the cir­
cuit which might otherwise occur through exposure to lightning or other 
voltages higher than that for which the circuit is designed; or to limit the 
maximum potential to ground due to normal voltage. 

Give examples of grounding systons encountered: 

a. Tr?insformer grounding. 

b. An interior wiring system grounded at the service entrance. 

c. System with neutral ungrounded, with voltages to ground with an accidental 
ground on one conductor. 

d. Instrument transformers, relays, and switchboards. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-24 

GROUNDING 

DESIRED RESULTS: 

1. To acquaint the apprentice with the Code regulations for the protection 
of electric installations by grounding. 

2. To understand the difference between system grounds" and "equipment 
grounds", and how to ground them, 

3. To study the methods of grounding and the sizes of conductors used. 

REFERENCES: 

1. American Electricians' Handbook. Pages 8-94 to 8-IOO5 9-144 & 9-151 to 159 
2. National Electrical Code^ Article 250 

INTRODUCTION: 

Prote( Mon of electric installations by grounding is very important work for 
the electrician. Insulation, isolation, and guarding are suitable alterna­
tives under certain conditions. A good example of the need in some installa­
tions for isolated or insulated ungrounded circuits is covered in the Code 
section for hospital operating rooms. 

A "system ground" is a connection to ground from one of the current-carrying 
conductors of a distribution syst©n or of an interior wiring system. An 
"equipment ground" is a connection to ground from one or more of the non-
cur rent-Ccirrying metal parts of the wiring system or of apparatus connected 
to the system. The term "equipment^ includes all the materials with metal 
parts used in the installation, such as: metal conduit, raceways, outlet 
boxes, cabinets, switch boxes, motor frames, and metal enclosures for motor 
controllers. 

PRESENTING THE LESSON: 

Circuits are grounded for the purpose of limiting the voltage upon the cir­
cuit which might otherwise occur through exposure to lightning or other 
voltages higher than that for which the circuit is designed; or to limit the 
maximum potential to ground due to normal voltage. 

Give examples of grounding systons encountered: 

a. Tr?insformer grounding. 

b. An interior wiring system grounded at the service entrance. 

c. System with neutral ungrounded, with voltages to ground with an accidental 
ground on one conductor. 

d. Instrument transformers, relays, and switchboards. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson B-25 

ALTERNATING CURRENT INSTRUMENTS 

DESIRED RESULTS: 

1. To review what the apprentice has found out about how current, 
voltage and resistance can be measured, 

2. To become more familiar with the types of alternating current instruments. 

REFERENCES: 

1. American Electricians' Handbook, Pages 1-60 thru 69 
2. Basic Electricity. Pages 1-62 thru 82; 1-88 thru 97; 1-108,. 1-118 & 119 

EQUIPMENT: 

1. Available measuring instruments (?f all types 
Materials for demonstration "hook-ups"^ 

INTRODUCTION: 

You know that an electric current is the movement of "free electrons" in 
a conductor. We have learned that an electric current does not begin to 
flow all by itself; there must be a source of electrical force to move the 
"free electrons" through the material. We must use i.- -cruments to measure 
the current, voltage and resistance. Now let us look again at what you 
have studied and observed concerning the units of measurement and the cor­
rect use of the instruments. 

PRESENTING THE LESSON: 

1. Demonstrate how a lamp current is measured with an ammeter connected 
in series. How small currents are measured in milliamperes old micro­
amperes. How these units of current are changed to amperes. 

2. Demonstrate meters for measuring voltage that have ranges in microvolts, 
millivolts, volts and kilovolts. Review of voltage units and the 
changing of voltage units. 

3. Demonstrate the ohmmeter and how it measures resistance. Review the 
various units of resistance. Review the various units of resistance 
and their relation to the basic unit—ohm. 

APPLICATION: 

Have the students complete the Assignment Sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers on the Assignment Sheet and return to the student for 
correction. 

51 

,-̂-- •«,*-*^i^,^3SC!3i»a 



L_V^i^i^41^ sil^^^'-'^ -""j^-

.J 

INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson B-26 

ELECTRICAL SYSTEMS 

DESIRED RESULTS: 

1. To review reasons for providing separate circuits for lamps and motors. 
2. To be able to sketch various three-vyire Delta and four-wire Wye systems. 

REFERENCES: I 
I 

1. American Electricians' Handbook. Pages 3-8 thru 18 | 

INTRODUCTION: j 

There are several systems that may be used for distributing electrical energy I 
over the various arrangement of circuits. It is generally not good practice I 
to supply lamps and motors from the same circuit unless the motors are small, \ 
fractional horsepower sizes. Most pov/er utility companies require a three- | 
phase service installation when the connected motor load is in excess of 5 | 
horsepov/er. Most three-phase motors of one horsepower or larger are cheaper I 
than single-phase motors of equal rating. Furthermore, the three-phase motor | 
is easier to maintain than a single-phase motor. The three-phase motor does | 
not have a centrifugal switch or a commutator that require a great deal of j 
maintenance. I 

PRESENTING THE LESSON: 

Demonstrate: 

1. A Wye connection on the chalkboard. | 
2. A Delta system on the chalkboard. | 
3, Discuss line and phase voltages and current relationships of each system. | 
4, Give applications of Wye and Delta connections | 

a. Generators, motors, and transformers. | 

b. The three and four wire transmission lines. I 

APPLICATION: 

Have the students complete the Assignment Sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers and return to the students for correction. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-27 

ELEVATORS 

DESIRED RESULTS: 

1. To study the Code requirements for electrical equipment and wiring used 
in connection with elevators, dumbwaiters., escalators, and moving walks. 

REFERENCES: 

1. National Electrical Code. Article 620 

INTRODUCTION: 

The provisions of this article apply to electrical equipment and wiring used 
in connection with elevators, dumbwaiters, escalators, etc. They will also 
apply to console lifts, equipment for raising and lowering or rotating por-" 
tions of theater stages and all similar equipment. 

All wiring in the raceways and in or on the cars of elevators, etc. shall 
be flame-retardant and moisture-resistant insulation. The thickness of 
the insulation of all wiring shall be suitable for the voltage to which the 
wiring is subjected. 

NOTE: A distinction is made here between the heavy connections carrying the 
power current and the smaller wires of operating circuits, such as wire con­
nected to the magnet coils of contactors. The operating current passing 
through the magnet coils may be quite small and a small current leaking 
through damp slow-burning insulation where two insulated wires are in con­
tact might be sufficient to operate a contactor. 

PRESENTING THE LESSON: 

Have the students review the Article 620 and then study it in detail. They 
should note the minimum size of conductors and the installation of them. The 
different systems in one raceway or cable and the requirements for this instal­
lation. The requirements for motor circuit conductors should be discussed. 

There should be disconnecting means, overcurrent protection, grounding and 
overspeed control provided. 

A machine room shall be provided to secure all moving motor generator sets, 
driving machines, controllers and auxiliary control equipment. 

APPLICATION: 

Have the students complete the questions on the Assignment Sheet using the 
Code book, 

CHECKING AND FOLLOW-UP: 

Check the answers and return to the students for correction and placing in 
their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-27 

ELEVATORS 

DESIRED RESULTS: 

1. To study the Code requirements for electrical equipment and wiring used 
in connection with elevators, dumbwaiters., escalators, and moving walks. 

REFERENCES: 

1. National Electrical Code. Article 620 

INTRODUCTION: 

The provisions of this article apply to electrical equipment and wiring used 
in connection with elevators, dumbwaiters, escalators, etc. They will also 
apply to console lifts, equipment for raising and lowering or rotating por-" 
tions of theater stages and all similar equipment. 

All wiring in the raceways and in or on the cars of elevators, etc. shall 
be flame-retardant and moisture-resistant insulation. The thickness of 
the insulation of all wiring shall be suitable for the voltage to which the 
wiring is subjected. 

NOTE: A distinction is made here between the heavy connections carrying the 
power current and the smaller wires of operating circuits, such as wire con­
nected to the magnet coils of contactors. The operating current passing 
through the magnet coils may be quite small and a small current leaking 
through damp slow-burning insulation where two insulated wires are in con­
tact might be sufficient to operate a contactor. 

PRESENTING THE LESSON: 

Have the students review the Article 620 and then study it in detail. They 
should note the minimum size of conductors and the installation of them. The 
different systems in one raceway or cable and the requirements for this instal­
lation. The requirements for motor circuit conductors should be discussed. 

There should be disconnecting means, overcurrent protection, grounding and 
overspeed control provided. 

A machine room shall be provided to secure all moving motor generator sets, 
driving machines, controllers and auxiliary control equipment. 

APPLICATION: 

Have the students complete the questions on the Assignment Sheet using the 
Code book, 

CHECKING AND FOLLOW-UP: 

Check the answers and return to the students for correction and placing in 
their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-28 

SWIMMING POOLS 

DESIRED RESULTS; 

To study the Code requirements for installing electric wiring for equipment 
and lighting at swimming pools. 

REFERENCES: 

1. National Electrical Code, Article 680 

INTRODUCTION: 

The provisions of this Article apply to the construction and installation of 
electric wiring for equipment in or adjacent to swimming pools, and to the 
auxiliary equipment such as pumps, filters, and similar equipment. No elec-
trie wiring or apparatus shall be installed in the water or enclosed walls 
of a swimming pool, except as provided for in this article. 

PRESENTING THE LESSON: 

Have the students study this short Article and look up any references. 
Discuss any questions that may arise. 

APPLICATION: 

Have the students complete the Assignment Sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the ai.swers to the questions and return the sheets to the students 
for correction. 
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INSTRUCTOR'S IWANUAL BASIC ELECTRICITY 

Lesson B-29 

\o EMERGENCY SYSTEMS 

DESIRED RESULTS: 

lO 

1, To study the reasons for providing separate power and light emergency 
systems in places of assembly. 

2. To acquaint the student with the requirements of the National Electrical 
Code that apply to emergency systems. 

REFERENCES: 

1. National Electrical Code. Article 700 

INTRODUCTION AND PRESENTATION: 

Emergency systems are generally installed in places of assembly where arti­
ficial illumination is required, such as buildings subject to occupancy by 
large numbers of persons, hotels, theaters, sports arenas, hospitals, and 
similar institutions. Storage batteries have been used for emergency power 
for short periods of time. Diesel powered generator sets are generally in­
stalled for use when the normal service fails. 

Emergency systems may provide power for sucn functions as: 1. Essential 
refrigeration; 2. Ventilation when essential to maintain life; 3. Opera­
tion of mechanical breathing apparatus; 4. Illumination and power for hos­
pital operating rooms; 5. Fire pumps; 6. Industrial processes where current 
interruption would produce serious hazards; 7. Public address systems and 
similar functions. 

DISCUSSION OF THE LESSON: 

1. D.'scuss the emergency system needed for a hospital. How is the system 
approved for use? Who makes periodical tests and maintenance checks 
to insure proper operating conditions? 

2. What current supply systems are available for installation where emer­
gency lighting and power may be needed? 

3. List some of the requirements for emergency circuits for lighting and 
power. Will independent wiring be required? 

4. Discuss some of the controls for emergency lighting circuits. Who is 
responsible for overcurrent devices? 

5. Explain what is meant by individual unit equipment. 

APPLICATION: 

Have the students complete the Assignment Sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Ĉ'ieck the answers and return to the class for correction and discussion. 
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Lesson No. 

B-1 

B-2 

B-3 

B-7 

B-14 

B"16 

INSTRUCTIONAL MATERIALS 

Recommended Films 

Second Year 

1. How Man Made Day, l6mm Sound, Coronet Films 
2. Light Is What You Make It, 16 mm Sound 

National Better Light and Sigl Bureau or 
Carolina Power and Light-Advertising Department 
Raleigh, North Carolina 

Incandescent Lamp 
Carolina Power and Light-Advertising Department 

1„ The Magic of Fl uorescence, 16 mm Sound 
General Electric Co. 

2. Pr 'nciples of Gas-Filled Tubes ($39—purchase price) 
Production No. 0E353 
Norwood Studios, Inc., Film Division 
926 New Jersey Ave., N.W. 
Washington, D. C. 

Inductance, 16 mm Sound 
Uriitod World Films 

"Rotating Magnetic Fields", 16 mm Sound 
Production No. 0E384 ($34—purchase price) 
Norwood Studios, Inc., Film Division 

"Squirrel-Cage Rotor Principles" 
Production No. 0E836 ($27—purchase price) 
Norwood Studios, Inc., Film Division 

NOTE: These are suggested films with the names of the producer, or where they 
can b obtained. Be sure to check the "Free Film" catalogs for the same 
titUj. Any other appropriate teaching aids may be used With specific 
topics. 

Textbooks 

All textbooks listed for the First \3ar plus the following: 

Besics of Fractional Horsepower 
and Repair, by Gerald Schweitzer 
John F. Rider, Publisher 
116 West 14 Street 
New York 11, N. Y. 

$3.90 

R'. 
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VT 003 627 
Basic Electricity Series, No. B (Second Year), for Apprentices 
Employed in Electrical Work, Assignment Sheets and Information 
Sheets. 

Cedinger, Howard E. 
North Carolina State Board of Education, Raleigh. 
Pub Date - Jun67 
MF AVAILABLE IN VT-ERIC SET 107p. 

*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, ^ELECTRICIANS, 
^ELECTRICITY, POST SECONDARY EDUCATION, TESTS, *APPRENTICESHIPS, 

This study guide, the second of a four-unit series, is for 
individual student use in acquiring technical information in the 
second year of the related technical phases of post-secondary 
electrician apprenticeship training. It was developed by a 
curriculum committee of subject matter specialists and the 
educational committee of the National Electrical Contractors of 
North Carolina, tested on a small group, and used in apprenticeship 
programs. Assignment and information sheets for 30 lessons cover 
lighting and lamps, transformers, A.C. motors, and the National 
Electrical Code in terms of wiring methods. They contain textbook 
references and problem exercises. The teacher or this 144-hour 
course should be a Journeyman of the trades, and the students should 
be 18 years old and employed as apprentices in an electrical 
construction trade. Supplementary naterials include unit tests 
to be for approximately every 6 weeks and a final examination. 
Correlated lesson plans for the instructor are given in VT 003 626. 
Documents of the series are listed as VT 003 624 through VT 003 631, 
(HC) 
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The Ohio State University 
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'• - and- tes ted on a small group; has been used with 1,200 apprentices per„year 

f o r . 3 years . . . . - . • ._^ ^ . 

(3) U t i l i z a t i on of Mater ia l : • ' • 
Appropriate School Setting, Vocational (Apprentice Training) • ' ^ 

• •• ' ' '5:ype -of Program Post-high; Apprenticeship. ' ' • / • _ 
-Occupational Focus A specifVc job ( e l ec t r i ca l construction) . " 
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PREFACE 

The materials in this publication have been prepared to provide specific 
assignments for studying related topics necessary in the training of 
electrical apprentices. An effort was made to develop the schedule for 
the instructors ro follow as the apprentice progresses with his training. 
It wi11 also enable the apprentice to know what skills and knowledges will 
be required of him. One objective of this program is to aid the instructor 
and employer in providing experiences necessary to develop a competent worker 
in the electrical field. 

This workbook includes assignment sheets and information sheets for the 
electrical apprentice to use In searching out related information. They 
contain textbook references, problems to solve and key sentences to com­
plete, diagrams to draw, and blueprints to consult. The apprentice should 
study the assigned references before he attempts to answer the questions 
or solve the problems. 

In actual use of these lessons, instructors should feel free to modify 
their application of the material to conform with local needs. For example, 
there may be certain sections of the Code to teach because the apprentices 
are working with special installations. "̂  lus, the instructor will prepare 
additional materials to use with the course. In other classes, the instruc­
tor may need to spend more time on topics dealing with mathematics than with 
blueprint reading. In any event, the minimum class time for related material 
is 144 hours per year. It is sincerely hoped that the assignment sheets are 
used correctly, so that apprentices can gain maximum benefits from their 
related studies. 

A. J. Bevacqua, Educational Director 
Vocational-Technical Division 
Department of Community Colleges 

H. E. Hedinger 
Educational Consultant 
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NAME 

General Lighting 

Lesson B-l 

Page 2 

14. Any brightness within the field of vision which causes discomfort, 
annoyance, interference with vision or eye fatigue is called 

15. Li'st three different classes of glare: (a) 
(b) , (c) 

16. incandescent lamps are rated by input 

17. The output of incandescent lamp 
applied voltage decreases. 

as the 

18. Lamp efficiency is the ratio of the 
to 

19. V/hat is the lamp efficiency of a 200-watt lamp with 3700 lumens? 

20. List four general classes of illumination: (a) 
(b) (c) , (d) 

2 



NAME ' Lesson B-2 

DATE '_ Incandescent Lamps 

REFERENCE 

1. Croft^s American Electricians^ Handbook, Pagps 10-21 - 10-44, Sec. 48-102. 

2, National Electrical- Code, Article 410. 

PROBLEMS 

1. List four essential parts of an incandescent lamp: (a) 

(b) , (c) 

(d) . 

2. List six ways incandescent lamps are classified: (a) ̂  

(b) , (c) , (d) 

(e) , (f) . 

3. In a Type "B" lamp, the filament operates in a 

4. Type "C" lamps are . 

5. V/hat are the common uses for the following bulbs? 

(a) Inside Frosted 

(b) Clear 

(c) Silvered 

(d) Day I ight 

6. List three types of filaments: (a) 

(b) , (c) 

7. List four ordinary uses of general lighting service lamps: (a) 

(b) , (c) _^_________ , (d) 

^i^^"- -•- J 



NAME Lesson B-2 

Incandescent Lamps Page 2 

8. List four uses of special lighting service lamps: (a) , 

(b) , (c) , 

(d) . 

9. List five types of miscellaneous lighting service lamps: (a) 

(b) , (c) , (d) 

(e) . 

10. In general, general service lamps may be burned in position. 

11. Rough-service lamps sacrifice for strength. 

12. The life of an incandescent lamp Is the number of burning hours before the 
drops to - per cent 

of the initial. 

13. Lamps operated at less than rated volteje will have life. 

14. Lamps operated at above rated voltage will have life. 

15. voltage on a lamp decreases the - output. 

16. A lamp rated at 95 per cent of rated voltage will emit 

per cent of rated lumens. 



NAME 

F l o u r e s c e n t Lcimps 

Lesson B-3 

Page 2 

14. Cold Cathode starting is called 

15. Instant-start lamps are construci-ed with 

or bases. 

16. Instart Start lamps are 
starting. 

17. List five methods of operating fluorescent lamps; 

(a) 

(b) 

(c) 

(d) 

(e) 

when 

18. Give types of lamp bases for fcilowing operating methods; 

(d) Pre-heat s ta r t 

(b) Rapid s ta r t 

(c) High-output rapid start 

(d) Pov^eroroove 

19. Cool white lamps have 

and blends with 

efficiency, good 
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NAME L e s s o n B - 3 

Fluorescent Lamps 

20. Warm v/hite lamps have the 

Page 3 

efficiency. 

21. Deluxe cool lamps simulate the appearance and color properties of 

22. List the approximate life and initial lumens of the following lamps: 
Lamp 

(̂ ) T-5- Cool White - 13 watts 
(D) T-8- Daylight- 30 watt 
(c) T-I2-- Cool white - 20 watt 
(d) r-12- Cool white-rap id start-40w 
(e) T-I2- Warm white-rapid start-

40 watts 
(f) T-12- Cool white-HO - 105 watts 
(g) PG-I7- Cool white- PG- 200 watts 

Life, Hrs. Initial Lumen 

23. Rated average life of a fluorescent lamp is 

burning hours per start. 

24. Life of fluorescent lamp is affected by: 

(a) 

based on 

(b) 

(c) 

25. Efficiency of a fluorescent lamp is highest at 

26. Efficiency of fluorescent lamp 

to 

as temperature 

increases and 

27. Line voltage in 

35 temperature decreases below normal 

of 125 volts the ballast. 

28. Li3t three means a fluorescent lamp may interfer with a radio: 

(a) 
(b) 
(c) 

29. List four reasons for inferior operation of fluorescent lamps on D.C. circuits; 

(a) 
(b) "^ 

(c) ̂  1 



Mm 

Fluorescent Lanips 

30. (Cont.) 

(c) 
(d) 

.Lesson B-3 

I^age 4 

«•• '«• ••« • * " 

31 . Lis t f ive advantages for high-frequency operation of fluorescent lamps? 

(a) 
(b) ^ 
( c ) . • 
(d) 
(e) ~ 

32. What i" the cause of swirling and spiraling in a fluorescent lamp? 

33. I [̂ lamps have cathodes 

designed for high-voltage starting. 

8 
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NAÎ 'JLE . Lesson B-4 

DATE Fluorescent Ballasts 

REFERENCE 

^' American Electricians' Handbook, Pages 10-57 - 10-67, Sec. 123-130. 

PROBLEMS 

1. Operation of fluorescent lamps requires a _^ 

2. List two purposes of a ballast: 

(a) 

(b) 

3. The power-factor of a ballast is __̂  

4. . are added in the ballast circuit to raise the power-

factor. 

5. In the preheat-start method, a ^ ; is required, 

6. must be properly designed for starting method, 

7. List two functions of the starting switches for the pre-heat method: 

(a) 

(b) ._,:___ • . 
• * ^ T T"—• 1 1 — ' — * — n — 1 — r If' ^ n *—1 II • !• — ^ r •- iM 1— I iirij__Mi • u i • _i 

8. List four types of starting switches: 

(a) .! . 

•^.>y»>»i»r>iwii iw g> ii '•%>»•*•»• i t iaUpt^•* • • • • l i n l «»»• • * • * . ,w • • nl JiB^rA-

(b) . 

,(o) . 

(d) 

9. Describe the advantage of a "No-Blink" or "Watch-Dog" .starter. 

10, Describe the action of the thermal-switch starter. 

feX«SJi2AF-'^.-^^-
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NÂ iE -• - - - • • • Lesson B-^k 

Fluorescent Ballasts Page 2 

11 . Describe.the act ion of the jfnanual s t a r t i n g sv/itch. 

12. Thermal-switch starters give the 

13. Excessive temperatures.. 3ii a ballast causes the to fail, 

14. The maxihium safe operating temperature of a capacitor ballast is _________ 

15. Noise rating of ballasts are indicated by letters; ; for -the 

quietest; for noisiest. 

16. A ballast with an rating is suitable for,.residential use. 

17. Study the fluorescent larnp circuit Trdth a No~Blink starter. Discuss in class 

18. Stud/ the fluorescent lau^ circuit mth a thermal-switch starter. 

19. Stud̂  wiring diagram for two 40-watt lamps with medium bi-pin bases and circuits 

using starters, 118V., ."A" sound rating, (indicate Diagram No, also») 

10 
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NÂ iE -• - - - • • • Lesson B-^k 

Fluorescent Ballasts Page 2 

11 . Describe.the act ion of the jfnanual s t a r t i n g sv/itch. 

12. Thermal-switch starters give the 

13. Excessive temperatures.. 3ii a ballast causes the to fail, 

14. The maxihium safe operating temperature of a capacitor ballast is _________ 

15. Noise rating of ballasts are indicated by letters; ; for -the 

quietest; for noisiest. 

16. A ballast with an rating is suitable for,.residential use. 

17. Study the fluorescent larnp circuit Trdth a No~Blink starter. Discuss in class 

18. Stud/ the fluorescent lau^ circuit mth a thermal-switch starter. 

19. Stud̂  wiring diagram for two 40-watt lamps with medium bi-pin bases and circuits 

using starters, 118V., ."A" sound rating, (indicate Diagram No, also») 
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NAME 

DATE 

REFERENCE 

Lesson B-5 

Lighting Installation 

'• National Electrical Code, Article 410. 

PROBLEMS 

1. Lamp-holders, receptacles and switches which have exposed accessible terminals 

shall not be installed in 
open bases of portable table or floor lamp^ 

2, Fixtures installed in 

canopies or in 

or 
shall be approved for such locations. 

3. Fixtures shall be equipped with shades or guards so that combustible material 

will not be subject to in excess of **C. 

4. Fixtures in clothes closets shall be installed on the 

the above the 

or on 

5. Each outlet box shall be provided with a 

6. Fixtures weighing in excess of 
screw shell of a lampholder. 

sha11 not be supported 

7. Fixtures weighing in excess of 

dent Iy of 

shall be supported indepen-

8. Fixture conductors shall be No. 18 AW or 

9. Branch circuit conductors within 3-inches of a fluorescent ballast shall be 

or other types of conductors recognized 

for use at temperatures not lov;er than 

10. Fixtures without an approved raceway may be used as a racev/ay for a 

or single branch circuil. 

II. The conductor shall be connected to the lampholder 
screw she 11. 

12. Pull type canopy switches shall be mounted within 
center of canopy. 

13. All wiring shall be free from ano 

of the 

and 

sha11 be for these- defects prior fo being connected to 

13 



4UU^,.Jk>^mA. I i.!.l!JJ.JULimL.iii ii|.,il!Pi IMLy4U»U4>.JJWiU4!JimjWWP!P!iPWPiii i i^lW^^ ^ 

NAME Lesson B-5 

Lighting Installation Page 2 

14. Weatherproof lampholders shall be installed in ' or 

locations. 

15. Lamps shall be equipped with a when 
rated 300 watts or less. 

16. Mogul bases shall be on lamps rated above _̂  watts but not 

larger than watts. 

17. Receptacles located in floors shall be in 

18. V/eatherproof recaptacles shall be Installed in or 
locations. [ 

19. The terminal for connection to grounding conductor shall be designated by 

-colored finish. 

20. Grounding type receptacles shall be rated amperes at a 

potential between and volts, or 

or amperes at a potential not over volts. 

21. Grounding type attachment plug shall have one separate fixed grounding 
member designated by a green colored finish and so designed to prevent it 

from being capable of touching any ____^__^ 

of the receptacle. 

22. At lease of flexible metal raceway shall 

be Installed betv/een outlet box and recessed fixture. 

23. Fixture shall be marked Indicating lamp wattage. 

24. Fluorescent fixture Is an example of an -
11ghtIng equIpment. 

25. Electric-discharge lighting equipment havi<ig an open circuit voltage of more 

than ̂  volts shall not be installed in a dwelling. 
26. Exposed ballasts shall not be in contact with 

14 
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NAME 

L i ght i ng Insta11 at i on 

Lesson B-5 

Page 3 

27, A fluorescent fixture shall be mounted inches from surface 

of fibreboard unless 
fibreboard. 

for installation directly on 

28. Snap switches for controlling florescent equipment shall be approved for 

29. Mercury vapor lamps are an example of an 

lighting system of more than 1,000 volts. 

30. On equipment of more than 150 volts to ground, all metal fixtures, parts, 

etc., sha 11 be . 

31. All metal electrical equipment near plumbing fixtures unless grounded shall 

maintain clearances feet horizontally and 

feet vertically. 

15 
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N A M E L e s s o n B - 6 

D A T E E l e c t r i c a l T e s t i n g 

R E F E R E N C E 

1. American Electricians- Handbook, Pages 1-56 - 1-64, Sec. l60 - 180^ Pages 1-73 -
. 1-75, Sec. 201 - 212. 

2. Basic Electricity, Pages 3-22ff^ 5-75 ff. 

PROBLEMS 

1. VJhat is an ohmmeter? 

2. What is a megger? 

3. A mefger consists of and 

4. One purpose of the megger is to test of _j_^, 

5. The direction of current flow in a D.C. circuit can be determined by a 

6. The polarity of a D.C. circuit may be determined by holding the . 

conductors in a of . _^ 

7. A voltmeter may be used for testing light fixtures for J , ,..,.. 

and . 

8» Study the method of identifying concealed conductors with an electric-bell 

teste.̂ . 

9. Discuss methods for testing connection for three-v/ay switches.' ( in Class). 

10. Very small resistances may be measured using an and a _• 

il. Insulation resistance may be measured using a and ...-

12. Current can be measured using a knovm resistance, and 

17 
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NAME 

Electrical Testing 

13. "Tong Test" 

Lesson B-6 

Page 2 

Is a convenient Instrument for 
measuring current v/lthout br'̂ aklng the circuit. 

14. Install ammeters In 
In measuring currents and voltages, 

15. For protection of an ammeter a 
shall be Installed. 

and voltmeters In 

16. A 

and compact device for determining 

of 
circuits. 

and 

lamp tester Is a convenient 

or 

17. Study the magneto test set and method of use. 

18. List three advantages of the telephone receiver test set over the magneto 
tester. 

(a) 

(b) 

(c) 

19. Study the telephone receiver test ser and method of use. 

20. What Is one advantage of the telegraph sounder? 

21. Describe an electric-bell testing outfit and method of use. 

22. Describe a test lamp set. 

23. What are two Items to be considered In construction of a test lamp set? 

(a) 

(b) 

18 
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NAME 

Electrical Testing 

13. "Tong Test" 

Lesson B-6 

Page 2 
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15. For protection of an ammeter a 
shall be Installed. 

and voltmeters In 

16. A 

and compact device for determining 

of 
circuits. 

and 

lamp tester Is a convenient 

or 

17. Study the magneto test set and method of use. 

18. List three advantages of the telephone receiver test set over the magneto 
tester. 

(a) 

(b) 

(c) 

19. Study the telephone receiver test ser and method of use. 

20. What Is one advantage of the telegraph sounder? 

21. Describe an electric-bell testing outfit and method of use. 

22. Describe a test lamp set. 

23. What are two Items to be considered In construction of a test lamp set? 

(a) 

(b) 
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NAME 

Inductance 

Lesson B-7 

Page 2 

13. List eight factors that affect inductance: 

(o) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

14. Iron core is a better path t̂ -'n 

15. Air is a better- path than a core. 

16. Define mutual induction. 

17. A transformer is an excellent example of 
i 

-'. 

20 



'--'^mmmmmmmmmmmmmmmmms&mimmmmmmmmmmmmm 

NAME 

DATE 

Lesson B-8 

Principles of Transformers 

REFERENCE 

i. American Electricians' Handbook, Pages 5-2 - 5-3, Sec. 1-4. 

2. Basic Electricity, Pages 3-54 - 3-57. 

3. *Basic Mathematics- Pages 351 - 359. 

4. Swoope's Lessons in Practical Electricity, Pages 526 - 533. 

PROBLEMS 

I. A is a device for changing 
potential to ar. ther. 

2. The windings of a transformer arf 

3. Secondary windings are connected to the 

energy from one 

and secondary. 

side. 

4. The line side is connected to the 

5. A 

windings. 

potential than it receives. 

S. List three types of losses in a transformer: 

(a) 

transformer delivers energy at a higher 

(b) 

(c) 

7. A transformer which delivers energy at a lov/er potential than it receives is 
ca11ed a 

8. Find the seccndary voltage of a transformer having 2400 volt primary, 250 
secondary turns and 25 primary turns. 

9. Find the primary turns of a transformer having 120 volt on primary, 24 secondary 
voltage and 100 secondary turns. 

10. Basic construction of a transformer consists of the following: 

(a) -
(b) „ _ _ _ _ 
(c) 

21 
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NAIiii 

Principles of Transformers 

11. Transformers are rated in 

12. Primary currents flow 
of 

Lesson B-8 

Page 2 . 

•.••̂ '•••••̂ ••nn" 

to secondary currents because of 

13 Find the secondary current in a transformer having 2400 volt primary, 240 volt 
secondary, and 5 amperes in primary. 

14. Find the primary voltage of a transformer having 40 amperes in secondary, 
5 amperes in primary and 550 volt secondary. 

15. Describe'the-principle.operation of a transformer. 

16. A bell transformer draws 40 watts from a..line. Find the secondary current, if 
the -econdary voltage is 20 volts. 

17. Find the secondary current of a transformer that draws 180 watts from the line 
operating at %% efficiency and delivers 80 volts from the secondary. 

18. Find the efficiency of a transforr-.^^r drawing 180 watts from 120 volt pri­
mary and deliver?! 24 volts at 5 amps. 

IV. The 
wound. 

is the magnetic circuit upon which the windings are 

22 
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NAME 

'Principles of Transformers 

20. Define regulation of a transformer. 

Lesson B-8 

Page 3 • 

21. Find the regulation of a transformer having a rise of potential difference 
at the secondary terjfiirals froffi 550 to 575 'volts when the rated load is 
removed. 

22. Lisb two advantages of Spirakore cor© construction: 

(a) ...̂  . •_ 

23. In general, the _ 
the power output. 

lirmt of a transformer is to 

23 
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NAME . Lessen B-9 

LAT E Types of Transformers 

REFERENCE 

L American Electricians' Handbook, Pages 5-4 - 5-13, Sec. 5 - 2 1 ; Pages 5-38-
5-46, Sec. ^ 7 - 7 2 . 

PROBLEMS 

I. List five conditions under which a transformer should deliver Its n ed 
load: 

(a) 

(b) 

(c) 

(d) 

(e) 

2. The efficiency of a transiormer Is the ratio of the output io the sum of thp 

output, and 

3. LI?'' six main cIassif:cations of transformers; 

(a) (d) 

(b) (e) 

(c) ^ (f) 

4. Non-flexiblIIty Is ihe main disadvantage of a 
transformer. 

5. Transformers are built In - and - phase 
units. 

25 



NAME Lesson B-9 

Types of Transformers Page 2 

6. List four methods of mounting transformers: 

(a) 

(b) 

(c) 

(d) ^ 

7 The function of a transformer is 
to change the voltage of a system. 

8. A transformer Is designed for changing the current of 
a system. 

9. A transformer is designed to 
vary the secondar/-voltage v/ith load on a constant-potential supply. 

fOo Transformers for many gaseous-discharge lamps are of the -

type and are air-cooled. 

il. Constant current transformer is designed to supply a value of 
secondary current. 

26 
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NAME 

DATE 

Lesson B-IO 

Single Phase Transformers 

REFERENCE 

I. American Eleciricians' Handbook, Pages 5-16 - 5-18, Sec. 31; Pages 5-46 - 5-50, 
Sec. 73 - 79; Pages 5-67 - 5-69, Sec. 115-117. 

2. Basic Electricity, 4-77 thru 89. 

PROBLEM' 

i. An has only one coil used both tor primary and secondary windings, 

2. The autotransformer is the most 
operating a stationary transformer« 

3. Autotransformers require less 

and 

atid 

method of 

for construction, 

4. of a transformer Is an Indication of flow of current from 
a terminal at one instant. 

5. Study transformer terminal connections for add Hive polarity. 

c. Study transformer terminal connections for sub-fractive polarity. 

7. CIscuss a method of testing the polarity of a transformer and explain the results 
ano precautions to be taken. 

27 

; -u -^-E^^fS „-^ -



^^^S^^Si^Ww^^w^^^^^^^^^^ 1 
NAME 

Single Phase. .Transformers 

Lesson B-10 

Page '2 

8. Study connections for distribution transformer having "single primary winding 
and dual secondary windings' for-2400 volt- primary and 240 volt; secondary. 

9. Review connections for distribution transformer having single prirnary winding 
and dual secondary windings for 2400 volt primary and 120/240 volt secondary. 

10. Review connections for distribution transformer having dual primary and dual 
secondary windings for 2400 volt primary and 120/240 volt secondary. 

it. Review, connections for distribution transformer having dual primary and dual 
secondary windings for 4600 voltg primary and 120/240 volt secondary. 
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Single Phase Transformsrs 

Lesson B-IO 

Page 3 

12. Single phase transformers may be connected in parallel but care should be 
taken to insure that the load is and each transformer 
should have a capacity equal to of the 

load. 

13. Single phase transformer connected on an unbalanced 3-wire system should be 
designed in order for each transformer to have a capacity to the 
on its side of the circuit. 

14. On tv/o phase, four wire systems transformers should be designed for 
and 

15. Two transformers connected in parallel on two phase, four v/ire systems should 
De designed in order that each transformer will carry 

of the lota I KVA load. 

16. The center conductor on a two phase, three wire system with a balanced load 
will carry times the current in either of the other legs. 

17. List the three conditions which use of autotransformers are permitted by the 
National Electrical Code: 

(a) 

(b) 

(c) 

18. CoiIs of and phase transformers may be 
connected for operating as an autotransfor.Tier. 
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NAME Lesson B-11 

DATE Three Phase Transformer 

REFERENCE 

I. American Electricians^ Handbook, Pages 5-50 - 5-57, Sec. 80 - 90. 

PROBLEMS 

I. List five advantages of a thn e-phase transformer: 

(a) 

(b) 

(c) 

(d) 

(e) 

2. List five disadvantages of a three-phase transformer: 

(a) 

(b) 

(c) 

(d) 

(e) 

3. The voltage on the.windings of a delta-delta connected transformer is equal to 
the voltage. 

4. The current on the winding of a delta-delta connected transformer is equal to 
times the . 

5. The voltage on the windings of a wye-wye connected transformer is equal to 
times the _. 

6. The current on the windirgs of a wye-wye connected transformer is equal to the 
current. 

7. List two reasons for connecting the neutrals in v/ye-v;ye connecter; transformers: 

(a) 

(b) 

8. A bank of three transformers connected wye-wyo arc to supply a load of 300 KVA. 
What is the size of each transformer? 
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Three Phase Transformer 

Lesson B-11 

Page 2 

9. A bank of three transformers connected delta-delta are to supply a load of 
300 KVA. V/hat is the size of each transformer? 

10, Bank of transformers may be connected or 

11. In a delta-wye connected transformer bank, the secondary voltage is 
larger than a delta-delta connected bank. 

12. V/hat are the. advantages of a 24OO/4I6O volt v;ye-connected primary? 

(a) 

(b) 

13. List two disadvantages of the open delta transformer connection: 

(a) _^ 

(b) 

14. In an open delta bank connection, the transformer's capacities must be 
larger than delta or \-iye connected bank, 

3.5. The relative cost of transformer connections indicates ^ 
connections to be most inexpensive. 
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DATF Three Phase Transformer 
Connections 

•REFERENCE 

I, American Electricians' Handbook, Pages 5-50 - 5-57, Sec. 80 - 90. 

PROBLEMS 

I. Discuss a transformer bank with delta-delta connections. 

2. Discuss a transformer bank with wye-wye connections. 

3. Discuss a transformer bank with delta-wye connections. 

4. Discuss a transformer bank with a wye-delta connection, 

5. Discuss a transformer bank with an open delta connection. 

Discuss a transformer bank with dud primary and secondary windings connected 
delta-wye. 

7. Discuss a transformer bank with dual primary and secondary windings connected 
wye-wye. 
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DATF Three Phase Transformer 
Connections 

•REFERENCE 

I, American Electricians' Handbook, Pages 5-50 - 5-57, Sec. 80 - 90. 

PROBLEMS 

I. Discuss a transformer bank with delta-delta connections. 

2. Discuss a transformer bank with wye-wye connections. 

3. Discuss a transformer bank with delta-wye connections. 

4. Discuss a transformer bank with a wye-delta connection, 

5. Discuss a transformer bank with an open delta connection. 

Discuss a transformer bank with dud primary and secondary windings connected 
delta-wye. 

7. Discuss a transformer bank with dual primary and secondary windings connected 
wye-wye. 
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NAME 

DATE 

Lesson B-13 

Transformer Installation 

REFERENCE 

'• National Electrical Code - Article 450. 

PROBLEMS 

I. List six installations of transformers which are not covered by this article: 

(a) 

(b) ZZZZZIZZZZZIZZZZZZ 
(c) 
(d) 
(e) 
(f) 

2. Transformers shall be 
personnel for 

to 
and 

3. The word "transformer" means or a jank of 

phase transformer. 
phase transformers or 

or 

4. Overcurrent protection on the primary side of the transformer shall not exceed 
of the current. 

5. Overcurrent device for a transformer may be approved or 

6. Secondary overcurrent protection of the Transformer shall not exceed 
of the current. 

7. Find the maximum primary and secondary overcurrent protection for a transformer 
rated 37.1/2 KVA, 440/220 volts, single phase. 

8. 

9. 

Transformers with exposed live parts shall be in a 
accessible only to 

or 

In general indoor dry type transformers rated 112 1/2 KVA or less shall have a 
clearance of Inches from combustible material. 

10. In general indoor dry type transformers rated larger than 112 1/2 KVA shall be 
installed In a of ' - construc+ion, 

II. List two exceptions to the installation of indoor dry type transformers rated 
112 1/2 KVA or less: 

(a) " 
(b) ~ 

yj 
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NAME 

Transformer ir iblal la t ion 

12. 

Lesson B-13 

Page 2 

List two excGDtions to the installation of indoor dry type transformers rated 
larger than 112 1/2 KVA. 

(a) 

(b) 

13. Indoor dry type transformers rated over 35,000 volts shall be installed in a 

14. Exposed non-current carrying metal parts of a transformer shall be 

15. Walls and roof shall have a minimum thickness 

16. All transformer vaults shall be 

17. Pipe or duct system 

18. Pumps, valves, etc.. 

19. Foreign materials shall not be stored in 

20. Vault door sills shall be at least 

21. Drains shall be provided in vaults rated over _ 

22. Askarel-insulated transformers rated more than 
Installed in a vault. 

inches of concrete, 

be installed in vaults. 

be installed in vaults. 

inches high. 

KVA. 

volts shalI be 

23. Indoor oil-insulated transformers shall be installed in a 

24. Four exceptions to the vault installation of oil-insulated transformers, 

(a) 

(b) 

(c) 

(d) 

25. Net ventilation area for vaults shall not be less than 
per KVA. 

26. Minimum net ventilation area shall be 

sq. in. 

sq. ft. 
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DATE 

Lesson B-14 

A. C. Motors 

REFERENCE 

1. American Electr'sians' Handbook,.Pages 7-54 - 7-65, Sec. 118 - 131. 

2« Basics of Fractional Horsepov/er Motor & Repair, Pages 1-12, 

PROBLE-IS 

1. Nikola Tesla invented the induction motor in 

2. 

3. 

is the stationary member of the induction raotot^ 

is the i'otating member of the induction motor. 

4« The principle of the induction motor is based on a 

5. An electric motor converts 
energy. 

into mechanical 

6. Find the synchronous speed for a 60-cycle induction motor having eight poles. 

7. Find the per cent slip of a six pole 60-cycle induction motor rotating at 1150 
revolutions per minute. 

8. Slip of an induction motor is the difference between 
and 

9. The direction of rotation of an induction motor is the same as the 

10. List three factors affecting the actual speed of a motor: 

a. 

b. 

c. 

11. The 
and 

is a permanent magnet having a 
poles. 

12. North and South poles of a permanent magnet are connected by an 
of 

13. poles attract and poles repel, 
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A, C. Motors 

Lesson B-14 

Page 2 

14. List tv/o factors affecting the strength of an electromagnet, 

(a) 

(b) 

15. List three advantages of the electromagnets 

(a) 

(b) 

(c) 

16. A conductor forming a closed circuit is moved through a magnetic field 
cutting the magnetic lines of force caî sing a to be induced 
in the conductor and an 
the conductor. 

to flow through 

17. A rotor of a squirrel-cage motor consists of slotted sections containing 
base , or bars. 

18, The slip of a motor is normally 
below the speed. 

or per cent 

19. The two starter windings in two-phase motors are placed 
degrees apart. 

20, The applied voltage of the two started in two-phase motors are 
degrees of phase, 

21. In three-phase motors, the generated magnetic fields are 
degrees out of phase with each other. 

22, In three-phase motors the windings are located degrees apart, 

23. List five speed classifications of motors and describe each: 

(a) 

(b) 

(c) 

(d) 

(e) 

• IJ 11 •!•! 
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NAME 

A.C. Motors 

Lesson B--14 

Page 3 

,'i4. List three se-̂ vice classifications of motors and describe each: 

(a) 

(b) 

(c) 

25. Bearings for motors are 

26. Describe an open motor. 

or types. 

27c Describe a dripproof motor. 

28. Describe a splashproof motor. 

29. Describe a totally enclosed motor. 

30. Describe a totally enclosed fan-cooled motor. 

31. Describe an explosionproof motor. 

32, The starting torque or is the 
turning effort in starting a motor or load from rest. 

33. 

3A. 

motor starts. 
cui'rent is the first inrush current that occurs as a 

is the term used to describe turning or twisting force. 
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NAME Lesson B-1^ 

DATE Single Phase Motors 

REFERS' as 

!• American PJlectricians* Handbook, Pages 7-99 - 7-106. 

2. Basic Electricityi Pages 5-97 - 5-112. 

3. Basics of Fractional Horsepower Motors and Repair, Pages 13 - 73. 

PROBLB-IS 

1. has a resistance than 
the running v/inding of a split-phase motor and provides a ̂  

for the motor. 

2. The purpose of the is to get a 
^ between the windings. 

3. The angular phase displacement in a split-phase motor is approximately 
to 30 degrees in time. 

4. The opens the circuit to the starting v/inding as 
the rotor speed reaches approximately per cent of the synchronous 
speed. 

5. Overheating of the winding insulation may be caused by , 
and . currents. 

6. Describe the action of the kilixon type split-phase motor protector. 

7. Draw a schematic diagram of split-phase motor and label each major part. 

8. NE'IA has adopted a system for marking the teraiinals of a split-phase motor; 
running windings, and ̂  ; starting vdnding, and 

9. The standarxi direction of rotation is as viewed from the 

10. Two-speed split-phase motors have sets of vdndings, . f̂or 
each speed. 

A l 
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Single Phase Motors Page 2 

11. List five reasons a split-phase motor may fail to start: 

(a) __,., 
(b) 
(o) 
(d) 
(e) 

12. The starting winding of a split-phase motor is wound with 
and than the running. 

13• List five classifications of the capacitor motor: 

(a) 
(b) 
(o) 
(d) : 
(e) 

14. The capacitor motor is 
phase motor. 

15. 

thaii the splitr-

have a higher torque than 

16. Capacitor-start motor rated _ HP and larger are generally the 
type. 

17. List the two types of capacitors used in a single-voltage capacitor-start 
motor: 

(a) 
(b) 

18. 

19. 

_ capacitor has a capacitance of to 
• microfarads and a maximum voltage of volts. 

microfarads. 
capacitor has a capacitance in excess of 

20. Drav; schematic diagram of Reversible Capacitor-Start Motor and label each 
major part. 
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Single Phase Motors Page 3 

21. Draw the schematic diagram for a two-capacitor type capacitor motor and 
label major parts. 

22,. VJhat is the difference betvreen the tvro-value capacitor motor and capacitor-
start motor? 

23. Draw schematic diagram for a pejonanent-split capacitor motor and label 
major parts. 

24. The permanent-split capacitor motor has a 

25. There is no 
motor. 

torque. 

in the permanent-split capacitor 

26. motors are used for fans 
and blowers. 

27. Draw schematic diagram for two-speed capacitor motor and label major 
parts. 
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Page 4 

28. Why are electrolytic capacitors used almost exclusively in capacitor-start 
motors? 

List six causes of a rotor or starter to burn out in a capacitor-start mot^r: 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 

30. List four types of repulsion motors: 

(a) . „ 
(b) _ „ 
(c) _ _ 
(d) _ 

31. Repulsion motors have a torque, 

32. As the load increases in the repulsion motor, the 

33. Repulsion motors may be reversed by , 
• . side of neutral. 

decreases. 

to the 

34. In a repulsion motor, the 
pcles causing the 

poles are repelled by the 
to rotate, 

windings are 35. In a repulsion motor, the 
to the line input, . . ' 

36, Draw schematic diagram of a straight repulsion motor and label major parts. 

37. The difference between straight repulsion motor and compensated repulsion 
motor are and 
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Single Phase Motors 

38. In compensated repulsion motor, 
on the starter. 

39. In compensated repulsion motor, 

Lesson B-15 

Page 5 

are wound 

are maintained. 
and 

40. In repulsio'^ motor, lap windings require a 

41. Field windings in a repulsion motor may be 
wound. 

42. List two major types of repulsion-start induction motors: 

for each 

or 

(a) 

43* The purpose of the 
is to cut off all 

4, 

44. The 

45. 

actuated at approximately 

in the repulsion-start motor 
flow through the and is 

per cent of synchronous speed. 

is not in the repulsion-induction motor, 

mot'ors have a very lov/ starting torque-. 
and high slip. 

46» Each pole in a shaped-pole motor is 

47. List two methods of reversing a shaded-pole motor: 

(a) \ : . 
(b) 

48. List three methods used for making a varying-speed shaded-pole motor: 

(a) \ . 
• (b) 

(c) 

49. Describe the construction of a "consequential-pole" shaded-pole motor. 

50. The 

51. The 

motor operates on A.C. or D.C. circuits, 

is connected in series with the m a 
universal motor. 

52. In a universal motor operating on an A.C. source, the 
windings are arranged so the of the m̂ ignctic poles changes 
causing the to turn. 
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INSTRUCTOR'S MANUAL 

Basic Electricity 

APPLICATIONS: 

Lesson B-11 

Page 2 

Have the students complete the questions on.the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Correct the answers on the assignment sheet and return to the students. 
Discuss any questions that need to be clarified. 
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Single Phase kotors 

Lesson B-lp 

Page 6 

53- V/hat is the purpose of a commutator on the universal motor? 

54. The no-load speed of universal motors is '_ 

55. A 
universal motor. 

may be used to vary the speed of the 

56. List tvra types of universal motors: 

(a) 
(b) 

57. The universal motor has an extra v/inding embedded in the 
po3.es of the s ta r te r . 

58. The i:.i the universal motor maintains a more constant 
speed, 

59. The s tar ter i s made up of 3.aminated pieces in the 
universal motor. 

60. The _ universal motor is a low-horsepower motor 
operating at speeds. 

61. A must be installed in series id.th one of the pov/er l ines to 
the concentrated-pole universal motor at speeds less than RPM. 

62. List three methods used to control the no-load speeds of the universal 
motor: 

(a) 
(b) 
(c) 

A6 
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Mm Lesson B-16 

DATE Three-Phase A. C. Motors 

REFERENCE 

1. American Electricians^ Handbook, Pages 7-76 - 7-99. ' 

2. Basics of Fractional Horsepov^er Motors and Repair, Pages 74 - 85. 

3. Basic Electricity, Vol. 5, Page 92 if. 

PR0BLE!4S 

1. L i s t the three major types of threv^-phase motors: 

(a) 

(b) _ _ ; 

(-.) 

f . . 

2. The - and -
types of motors use induction for starting and running. 

3. The motor is started wj.th a D.C. source for r-)tor excita­
tion and operates on the - ; principle* 

4. In three-phase motors, the three starter windings "are spaced 
electrical degrees apart. 

5. List the two methods to connect the three-phase motor starter to a three-
phase source: 

^ (a) ^ • 

(b) " 

6. Dr4w schematic diagram for each method in Problem 5. 

7. List two methods of starting a synchronous motor: 

(a) 

(b) , 
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Three-Phase A.C, Motors . Page 2 

8. The ~ \ motoi^-operates on the induction principle. 

9. The squirrel-cage motor never reaches speed. 

10. List the four conditions v/hich regulate the .Spegd ojT a. squirrel-cage motor: 

(a) : 

(b) . 

• (c) '. 

(d) 

11. is the difference between the speed of the rotating field and 

the. - . 

12, The squirrel-cage motor is considered to be a -_ type. 

13, The squirrel-cage rotor has or ' bars the entire 
length which is permanently - . 

14, If the synchronous speed of a squirrel-cage motor is 4500 RPM and the operat­
ing speed is 3750 RR'7, what is the percentage of slip? 

15. The currents produced in the rotor are fed to __̂  of a 
wound-rotor motor. 

16. In a wound-rotor motor, the starting \ .and , 
and of the motor can be controlled. 

17. In a wound-rotor motor, loss of speed results in a of 

18. The wound-rotor motor is used for equipment having __ 
and •_^ up to full-rated load. 

19, The rotation of a three-phase motor may be reversed by «____ ^-^^ 
to the motor. 

20, The two windings of three-phase induction motors are located in the _ 
and , 

21, The __̂  windings are embedded in slots, 

22, The rotor windings may be of the - or j 
- type, 

23, Find the synchronous speed of a 6-pole motor at 60 cycles. 
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NAME 

Three-Phase A, C. Motors 

Lesson B-16 

Page 3 

24. List six methods of controlling the speed of an induction motor; 

(a) 

(b) ._ 

.(0) . 

(d) 

(e) ^ 

(f) __J: : • 

25. List two important characteristics of a synchronous motor: 

(a) • 

(b) '^_ 1 

49 
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NAME 

DATE 

Lesson B-17 

Motor Circuits 

REFERENCE 

i. American Electricians^ Handbook, Pages 7-245 - 7-260. 

2. National Electrical Code, Article 430. 

PROBLEMS 

I. Distance more than feet is considered out of sight by the Code, 

2. List three types of motor branch circuits: 

(a) 

(b) 

(c) 

3. Motor switch shall have a minimum continuous-duty rating of 
cent of the motor full-load current. • 

per 

4. Motor circuit wires shall have a minimum capacity of. 
of motor full-load current. 

per cent 

5. Branch-circuit overcurrent device Is a suitable controller for a stationary 
motor rated horsepower or less. 

6. Plug and receptacle Is a suitable controller for a porta^ble motor rated 

7. 

horsepower or less. 

Remote-control circuit shall be disconnected frorti supply source when the 
motor disconnect switch is open. True or False. 

8. Motor terminals shall be 

9. Enclosures for motor controllers and motor disconnect means 

be used as a junction box or auxiliary gutter for fced-

10. 

through conductors. 

Conductors connecting the v/ound-i'otor motor secondary to the controller shall 
have a minimum capacity of ^ per cent of full load secondary 
current of motor. 

11. Conductors supplying several motors shall have a minimum current capacity as 
follows: 

(a) 

(b) __________ 
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NAME 

Motor Circuits 

Lesson B-17 

Page 2 

12. Conductors supplying a combination load of lighting, heating, and, several 
motors shall have a minimum current capacity as follows: 

(a) 

(b) 

(c) 

13. "Over-Load" Is another term for motor-running 

.14. Internal thermal protectors are acceptable 
protection for motors rated over 1 HorsepoweiT 

protection, 

15. Motor, rated 1 Horsepovrer or less, automatically started, shall have motor-
running overcurrent protection rated to ' per cent of 
full-load current rating. 

16. For motor-running overcurrent protection,- fuses shall.be installed in each 
^conductor. 

.17, Motor-running overcurrent device shall be installed in the 
line only of a single phase grounded system. 

18; List three conditions when three running overcurrent protected unit shall be 
installed in a three-phase motor circuit. 

(a) 

(b) 

(c) 

19. Motor running overcurrent device shall 
niunber of ^conductors to _ 
motor. 

open a sufficient 
current flov/ to 

20. Circuit overcurrent devices must open each conductor. 

21. The control circuit of control equipment carries the 
directing the of the controller but does not carry the 

circuit. 

22. Maximum overcurrent protection rating of the motor control circuit shall not be 
over per cent of the control circuit conductors. • 

23, Primaiy leads of control transformer shall be connected to the ' 
of the disconnecting moans. 

24., A controller shall have a 
horsepower raring of the motor. 

horsepov/er rating equal to 

52 
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NAME Lesson B~17 

Motor Circuits Page 3 

1 !t". 

25. General use A.C. snap switch is acceptable as a controller for a stationary 
motor rated 2 Horsepower or less, provided the motor full load current does 
not exceed per cent of the ampere rating of the switch. 

26. Using the National Electrical Code as reference, find the following for the 
electrical system below rated 120/240 volts, single phase, three wire: 

(a) Minimum feeder size. 
(b) Maximum feeder overcurrent protection* 
(c) Minimum branch circuit conductors. 
(d) Maximum branch circuit overcurrent protection. 
(e) Maximum motor-running overcurrent protection. 

i 
e. 

) :> b 

5" 5̂  "5 

D 

-&• 

2^KW 48KW 

o 

D 

-< 

^ ^ 

NOTE: Information required for an office building 

Use Code letter "F" for 5 HP motors and Code "A" on other 4 motors 
Use.fuses not breakers 
75** centigrade temperature 

i 

i 
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NAME Lesson B-18 

DA E General Installation Provisions 

REFERENCE 

I. National Electrical Code, Article ilO. 

PROBLEMS 

I. The scope of this article covers the installing of 

and 

2. The and required by this Code are 

only when acceptable to the 
enforcing this Code. 

3. Manditory rules are Indicated by the word " 

4. Advisory rules are indicated by the words " 

If 

If O P .. '/ 
It 

5. Circuit voltage is the voltage at which the circuit 

6. Conductor sizes are given in '_ 

( ) . 

7. Copper conductors are normally used to carry 

8, The methods of wiring-may be installed in any type of 
building or occupancy except as noted otherwise by the Code. 

9. All current breaking devices ahall have suffi­
cient for the system voltage and current to be interrupted, 

10. Conductors and equipment shall not be installed in areas which may have 

effect not in temperatures. 

il. All electrical equipment shall be installed in a and 

manner. 

12. 

13. 

14. 

Do not depend upon wooden plugs to 

Terminals for more than one conductor shall be 
purpose. 

fasten equipment, 

for the 

Conductors sha11 be 
spI icing devices. 

or with approved 

15. All and 

of conductors shall bo covered with an insulation 
on the conductors. 

16. Suitable working space around electrical equipment shall be 

and 

to that 

55 
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NAME Lesson B-18 

General Installation Provisions Page 2 

17. Working spaces around electrical equipment shall not be used as 

or areas. 

18. Electrical* equipment elevated a minimum of 
working area affords proper protection. 

feet 'above the 

19. When the wiring system is completed, all wiring shall be free from 

and 

20. Circuits using No. 12 AWG conductors shall have an insulation resistance of 

ohms. 

21. Circuits using No. 14 AWG conductors shall have an insulation resistance of 

ohms. 

22. Circuits using 500 MCM conductors shall have an insulation resistance of 

ohms. 

23. All electrical equipment shall be identified by 

. symbol. 

name or 

56 
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DATE 

Lesson .B~I9 

Grounded Conductors 

REFEIRENCE 

I. National Electrical Code, Article 200. 

PROBLEMS 

I. All interior wiring systems sh'all have a conductor, 

2". The conductor shall be identified 
the system. 

3. A 240 volt, three-phase ungrounded power system may feed a three-phase 

interior system. 

4. A 120/240 volt, three wire grounded system must be installed for a three-

wire interior wiring system. 

5. A 240 volt, two wire ungrounded system may be installed for an " ' 

interior wiring system feeding only 240 volts, single phase equipment. 

6. Switching devices in each tapped circuit shall have a pole in each 

conductor and the poles shall operate . 

7. Outer identification of No. 6 AWG or smaller insulated conductors shall be 

or 

8. Outer identification of insulated conductors larger than No. 6 AWG shall be 

or or 

9. Grounded conductor shall be connected to terminal. 

10. Identified conductor shall oe connected to identified 
terminal to screw-shell. 

11. Grounded terminal shall be identified by _ coating. 

12. The equipment grounding conductor terminal on the receptacle shall be 
color. 

13. The grounded circuit conductor terminal on the receptable shall be 
color. 

'4. Terminals on or 
do not require identification. 
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NAME 

DATE 

• Lesson B-20 

Branch Circuits 

REFERENCE 

I. National Elecfr.ical Code, Article 210. 

PROBLEMS 

1. This article applies to branch circuits supplying 
« " " "'" 

loads or of such loads. 

2, In a circuit containing lighting and motors, Article 

or 

shalI also apply. 

3. Rating of branch circuit shall be based on maximum permitted rating or setting 

of 

4. Minimum size conductor for a 
classification shall be No. 14 AWG. 

5. Minimum size conductor for a 

-ampere branch-circuit 

classification shall be No. 12 AWG. 

6. Minimum size conductor for a 

-ampere branch circuit 

classification shall be No. 10 AWG. 

/. Minimum size conductor for a 

-ampere branch-circuit 

-ampere branch-circuit 
classification shall be No. 6 AWG. 

8. A multi-wire branch circuit on a 120/208 volt, three phase, four wire system 

contains phase wires and n̂eutral wire. 

9. When more than three current carrying conductors are Installed in a raceway, 

the of shal I be derated. 

10. Internal wiring of equipment may utilize conducto-^s having a green covering 

for other than 

II. All two-wire branch circuits from -phase main feeders shall be 

12. In 'general, voltage to ground for a 15-ampere receptacle shall not exceed 

vol+s. 

13. Flxi'ires above 250 volts to ground shall be mounted a minimum of 
above the floor. 

feet 
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Branch Circuits Page 2 

14. Lighting fixtures rated 300 watts or less shall be equipped with 
base. 

15. 

16. 

17. 

18. 

Grounding type receptacles shall be installed in 
of a dwelIing. 

Lighting fixture in a swimming pool shall be connected to a 
conductor. 

or are not acceptable as a grounding con­
ductor in swimming pool installations. 

Heavy duly lampholder shall have a minimum rating of 

lampholder rated ^ watts is acceptable. 

watts except 

19. Branch-circuit conductors shall not have a current carrying capacity less than: 

(I) . 

(2) 

20. In general, minimum size conductor for range rated 8--"/4 kw. or larger shall 

be No. AWG. 

21. Minimunr tap on a 50-ampere branch-circuit conductor shall be No. AWG. 

22. Branch-circuit protection for an appliance rated 12 amperes shall not exceed 

per cent of appliance rating. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

The lampholder on a 30-ampere branch circuit shall be of the -
type. 

Receptacles on 15- or 20-ampere branch circuits shall be the 
type. 

The maximum load for portable appliances on a 20-ampere branch circuit 

served by receptacles shall be amperes. 

In dwellings, maximum distance between receptacles on walls shall not exceed 

feet. 

Floor outlets in center of area 
wall receptacle. 

count for a reauired 

Receptables required in a dwelling shall include wall space occupied by 

in exterior walIs. 

Maximum load on branch circuits shall not exceed 
branch-circuit rating. 

30. Maximum fixed appliance rating shall not exceed 
the branch-circuit when lighting units are also supplied. 
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NAME Lessor. B-21 

DATE ' Feeders 

REFERENCE 

1. American Electricians' Handbook, Pages 3-18 - 3-54'. 

2. National Electrical Code, Articles 215 and 220. 

PROBLEMS 

"̂  I, This Article deals with the of the conductors needed to 
supply power to the loads. 

2. Minimum size feeder for two-wire feeder for two or more 2-wire branch circuits 
shall be No. AWG. 

3. Voltage drop for power feeders should not exceed per cent. 

4. V::-ltage drop for lighting feeders should not exceed per cent. 

f b. List five basic items that should be included in'a feeder diagram: 
» • • 

(a) ; -___ 
(b) ; 
(c) 
(d) 

5. Unit loads for lighting circuits operating for long periods shall be 
increased per cent. 

7. The floor area for a building shall be computed from the 

dimensions. 

8. In general, each residential receptacle outlet shall be rated amperes. 

9. Show window lighting Is not considered a part of the lighting. 

10. Show window lighting shall be based on watts per linear feet. 

11. Each •foot length of fixed multi-outlet assemblies with 

receptacles on I-foot centers shall be rated amperes. 

12.. A minimum of appliance branch circuits shall be installed in kitchens, 

13. Small appliance circuits shall be rated amperes. 
14. Find the minimum Type "THW" lighting feeder size permitted by the Code to 

serve six floors of an office building, 75 feet by 125 feet floor area. 
The service *s 4-wire, 3-phase, 208 volts. 
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15. Find the minimum Type "THl\"' lighting feeder size permitted by the Code to 
serve a fifteen story hospital, 125 feet by 175 feet floor area. The 
service is ^-wire, 3-phase, 277 volts. 

16. Lighting sub-feeders to ballrooms shall have per cent capacity 
of branch circuit claculations. 

17. O n a irO-volt, two-wire branch circuit, the neutral carrie'=i the 
current ='b the "hot" wire. 

18. On a 120/208 vol'i^ three phase, four wire system with a balanced load, the 
neutral current '>'ill be equal to [ . 

19. One branch circuit per square feet shoLild be the minimum for 
general iIiumination in a dwelling. 

20. On a three phase, four wire, A. C. system, the neutr-aI-feeder conductor may 
be reduced for loads above amperes; the capacity being equal to 

amperes plus per cent of excess above amperes. 

21. Capacity of Neutral shall not be reduced on that portion of load consisting 
of fixtures. 

22. In general, the feeder capacity for fixed electrical space heating shall be 

per cent of total connected load. 

23. Small appliance outlets in dwellings shall be rated watts. 

24. The feeder Kw. load for twelve ranges rated II kw. is kw. 

25. The feeder capacity for four or more appliances in a dwelling is 
per cent of the load. 

26.' Calculate the minimum service required for a dwelling of 180.) square foot 
having one 12-kw. range, 5-kw. water heater, 1.5-kw. dishwasher, 5-kw. dryer, 
two I.5-kw. bathroom space heaters, and 3 Horsepower air conditioning unit 
using standard method and optional method of calculations. Voltage to be 
120-230. 
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NEC- Lessbh S-25 

SERVICES FOR A TYPICAL K-JELUMG 

A typical application for a II5/23O volt, single-phase, three wire service instal­
lation in a single family dwelling will be considered. It is the-intent to give 
the apprentice the fundamental rules of the National Electrical Code insofar as they 
concern the calculations that affect the service entrance switch, service entrance 
conductors, and grounding. The branch circuits supplying the various items of 
electrical equipment will be discussed briefly. Since the metering of the elec­
trical space heating equipment as well as electric water heaters varies with dif­
ferent power companies, the apprentice should check the requirements in the area. 

The building under consideration will be a three-bearoom residence with an area of 
1500 square feet. 

A. THE FOLLOWING APPLIANCES ARE SCIIEDUTJID FOR THIS HOME: 

.1. 3-kw water heater 
2. • 4.7-kw clothes dryer 
3. 8 ampere-230-volt air conditioner 
4. 11.1 ampere-115-volt dishwasher • » 
5. 4-kw wall-moimted oven 
6. 6-kw counter-mounted cooking unit 
7. 7.5 ajiipere-115-volt garbage disposal 
8. 12-kiir space heating unit in each of 6 rooms 

B. CALCUIAtlONSi"^ " . / . • ' 
' * * » ' ' - ' 

1. Detei^n^ The Number of Lighting' Circuits .. • 

Calculate the load based on the "watts per square foot" method. I5OO sq. ft. 
X 3 watts per sq. ft. - 4500 watts 

watts 4500 
Amperes = volts = 115 =39.1 or 4O amperes. 

Generally, l5-ampere lighting circuits are installed in residential build­
ings using No. 14 AVJG conductors. Some electrical specifications require 
No. 12 AWG conductors as a minimum on all circuits. Then 40 = 2 plus or 3 

Nbtet In a residence of this type, there may be as many as 60 outlets. Most 
electricians prefer to limit the number of outlets per circuit to 8 or 10, 
thus there would be 6 circuits installed. 

2, Small Appliance 

• Most electricians prefer to run throe 20 ampere circuits for small appliances 
to be used in the kftchen, laundry, pantry, dining room, and breakfast room 
jareas, It is a code requirement to install a spearato 20 ampere circuit for;.-
the Jaundry outlet and divide the outlets In the kitchen and dining room area. 
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between two other 20 ampere 'circuits. The use of No. 12 wire instead .of 
No, 14 wire to minimise:the voltage,drop. Improves the performance of the 
appliances and lessens the danger of .overload, 

3. Clothes Dryer 

The electric clothes dryer is rated 4.7 kw'at 230 volts. The load value 
in watts is 4700. 
* watts 4700 

Amperes = volts =" ,230 =20.4 amperes 

The circuit to the dryer will be a 30 ampere II5/23O volt, 3 wire circuit of 
two No, 10 AWG conductors and one No, 12 AWG for the; neutral conductor. The 
neutral may be smaller than the phase wires because it carries only the cur­
rent of the motor and the light. . •= . 

« * * * • 

4. Air Conditioning « ' • - • - • • • 

The load is 8 amperes x 230 volts - I840 watts. It ..will be connected to a 
15 ampere, 230 volt circuit with No. 14 AWG conductors. Circuits for air 
conditioners must conform to the provisions of the Code. 

5. Dishwater 

The load* is 11.1 amperes -x 115 volts = 1276 watts. This unit will be sup-
. :plied by a separate 15-ampere circuit using No, 14-AWG v/ire. 

Note: It is possible to supply the garbage disposal unit and the dishwater 
with one 115/23P volt, 3 wire circuit, 

6. .Garbage Disposal 

,The. load is 7.5 amperes x'115. vplts = 852 watts. This circuit will be sup­
plied, by a separate 15-ampere circuit which requires No. 14 AWG wire.' 

7. Wall-Mounted Oven 

Tl.a oven is rated 4~kw at 115/230 volts and will be connected to a separate 
circtiit. The load value'in watts is 4OOO. 

• watts •-4000 . • 
Amperes = volts = 230 =• 17.4 amperes 

. According to the'table No. 12 AWG conductor may be used for this circuit. 
*•• NEC - 250-260, Gro.un.d with No.. lO. .' . 
8. Counter-Mounted Cooking Unit 

The surface cooking unit is rated 6 kvj at II5/23O volts and will be c6n-
nected to a separate circuit consintinf: of three No. 10 AWG conductors 
.supplied by a 30-ampere, 2 pole overcurrent device. 

•' watts 6000 . 
• Amperes = volts = 230 = 26 (approx.) amperes 
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Note: The Code permits the use of one 50-ampere circuity to ^pply these 
two units, provided the individual taps to the 50-ampere circuit are not 
longer than necessary for servicing. 

9. Electric Space Heating 

- Six 2 kw. electric space heating units will be installed with a thermo-
state which provides individual room control for heating purposes. Also, 
it is necessary that there be four or more individually controlled elec­
tric space heating units in order to apply certain demand factors permitted 
by the Code used in calculating service-entrance capacity. Each of these 
units is rated at 2 kw and 230 volt circuit. 

watts 2000 
Amperes = volts = 230 = 8.7 amperes 

• 

Each separate unit will be connected to a separate 15-ampere, 230 yolt 
circuit using No. 14 AV/G wire. 

:10. Water Heater 
• • » • • 

< 

The water heater in this residence is rated at 3-kw. 
watts 3000 

Amperes = volts = 230 = 13 amperes 

Connected for unlimited demand, the maximum current would be 13 amperes and 
No. AWG could be used. However, for a load that so closely approaches the 
maximum current-carrying capacity of No. 14 AWG, most electricians would 
install No. 12 AV/G (20 ampere) and connect it to a 15-ampere, 230 circuit. 

Note: Consult local utility for proper connections of water heaters because 
some require a special "off-peak" meter and others use special methods to 
cover the power consumption. 
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Use of Circui ts 

SWMARI. OF-SERVICES FOR 1500 SQ. FT. DVJELLING 

Wo. ct Circui ts 

General jLighting 
Small Appliances 
Garbage Disposal 
Dishv/asher 
Dryer 
Oven • 
Counter Cook Top 
Air Conditioner 
..Water Heater 
Space Heat 

6 
3 
1 
1-
1 
1 
1 
1 
1 
6> 

. 

Volts 

115 
i l 5 
115 
115 

Rating? 
1 

Amperes 

15 
20 
15 
15 

B5/230 30 
.115/230 20 
515/ 
23'0 
230 
230 

230 -30 
15' 
15 
15. • 

Wire Size 

AWG 

14 
12 
14 
14 
10 
12 
10 

12 
14 .• 

Service Entrance 'Switch 

Tp« •accommodate the .number of circuitsMisted in ;th6 summaoyya ^OO-ampere 
panel, will be .^nstalled. .This" panel irill contain all of the required branch 
circuits' plus a 20b-ampere .main pullout in; one enclosure.- This type'oi! eric3i6~ 
sure is approved by-Underwriters*' Laboratories, Inc. and' sihbuld meet the Code 
requirements in mos.'t localities. 

Ground Connection ' •' . 

The Code requires interior-alternating-current systems t'o be grounded." This 
is xione by. running-'.a wire from, the neutral connection in- the main service switch 
or meter to a yrater .pipe* Exceptions to the rule are specified in the Code. 
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NAME 

DATE 

Lesson B-22 

Services 

REFERENCE 

1. American Electricians' Handbook, Pages 9-159 - 9-171, 9-177 - 9-180, 

2. National Electrical Code, Article 230. 

PROBLEMS 

1. Service entrance for the electrical system of a building may be by 
or service conductors. 

2, A service includes the service, entrance and , 

3. Service conductors are the conductors which.supply electrical energy to a 
. building from the utility power system outside the building and consist of 
that portion^t>f the supply conductors which extend from the street distribution 

•• or distribution to the 
of the building. 

4. Service-drop conductors are the conductors from the last utility 
pole to the of attachment to a building. 

5. Service-entrance conductors of an overhead service are the service conductors 
between the point of attachment to*the building and the _•. 

6. Disconnect means shall consist of an operated disconnecting 
device and • ' ' protective device. 

7. A service switch shall be assessible and shall disconnect all the service 
conductors from the 

or a maximum of 8. Service equipment may consist of 
manually operated circuit breakers or switches. 

9. A service switch shall be located as close as possible to the point of 
entrance of to the building. 

10. Means shall be provided at the service entrance for disconnecting the 
conductor of the supply from the interior wiring. 

IL Each occupant in a multiple-occupancy building shall have 
means. 

to his 

12. Each 

13. A 

service conductor shall be provided with protection, 

service is a service supplying more than one building under 
single management. 
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14. Fire pumps require a 

Lesson B-22 

Page 2 

service™ 

15. In general, the minimum size seivlce drop conductor is No. AWG. 

•6. The minimum size service conductor recommended for residence is 
amperes, three-wire. 

17. Service drops shall be a minimum of above a roof. 

J8. Service drops shall maintain a minimum clearance of 
windows, doors, etc. 

fe«t from 

19. The point of attachment to a building for a service drop shall be a minimum 
of feet above grade. 

20. The minimum clearance for service entrance conductors shall be 
feet above grade. 

^ 21. Service raceways shall be equipped with 

22, Drop loops shall be formed on * 

servî ce head, 

conductors. 

23. Service conductors shall not" be 

24. • Underground service raceways shall be 
building to prevent entrance of ^ ^ of 

where terminated in the 

25. Exit lights and fire alarm systems may be connected to the 
side of the service equipment. 

26. Grounded service conductors may be 
to ground dees not exceed _______ 

provided the nominal voltage 
voIts. 

27. List six conditions which permit more than one service drop to a building: 

(a) 

(b) 

(c) 

. (d) ^ 

(e)-

(f) 
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28. Underground service conductors shall be rubber, Cambridge, 
or insulated. 

I 

29. Underground spare service raceways shall be 
at the termination point. 

30. Service entrance conductor shall tap service drop at a point 
service head. 

in the buiIding 

31. Metallic raceways exposed to the weather shall be 
to the service head. 

and shalI 

32. Service equipment enclosures shall be 

33. Service raceway shall be 

34. The disconnecting rfieans may be or 

35. The minimum rating for service equipment shall be 
circuit breaker and amperes for switch.. 

36. Pressure connectors shall be used for terminating 
In disconnect means. 

the bu iId i ng wa11 

amperes for 

conductors 

37. In general, overcurrent protective device shall not be installed in 
conductor. 

38. Service entrance conductors of more than 600 volts shall be installed in 

39. Minimum size service entrance conductors of more than 600 volts shall be 
No. AWG. 

40. Serv*ice conductors of more than 600 volts enclosed in a minimum - Inch 
thick concrete or brick envelope shall be considered outside of the building. 
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NAME 

DATE 

Lesson B-23 

Overcurrent Protection 

REFERENCE 

'• American Electricians' Handbook, Pages 4-28 - 4-62. 

2. National Electrical Code, Article 240. 

3. Basic Electricity, Pages 2-47 and 48. 

PROBLEMS 

1. The purpose of the overcurrent protection device is to 
if current value causes excessive or dangerous temperatures in the 
or insulation. 

2. All equipment shall be protected against 

circuit 

3. In residential occupancies, all overcurrent protective devices with maximum 
rating of 20 amperes shall be the type* 

4. Conductors shall be projected to prevent currents above 
of allowable current carrying capacity of the conductor." 

per cent 

5. Where adjustable-trip circuit-breakers are used as overcurrent protection, 
the maximum setting shall be per cent of allowable current 
carrying capacity of the conductor. 

6. Temperature will affect the operation of ; circuit 
breakers and must be considered in the application and sizing. 

/ 7. Motor circuit overcurrent protective devices may be rated from 
per cent to ;_ per cent of motor full-load current. 

8. Plug fuses and fuse holders shall be used on circuits rated 
volts or less. 

9. Plug-fuseholders screw shall be connected to 

10. Overcurrent device shall be installed in aach 

side of circuit, 

conductor. 

il. In general, overcurrent device shall not be installed in 
conductor. 

12. Fuses may be installed in where capacity of conductors exceeds 
rating of largest approved cartridge-type fuse. 

13. Overcurrent devices shall be-located where conductors receive 

14. Overcurrent device is not required on a feeder tap to a panelboard located 
within ^ee+ of feeder. 

5. Overcurrent device is not required on a feeder tap to a panelboard located within I 
feet of feeder provided the current carrying capacity of tap \ 

conductors is equal to _ of feeder current carrying capacity. | 

71 



» t '^•'-«<faA.^>JWi*%w.a#f*)#>jiw#j.iiuj!jLaJW ^»WJtfuj,iMWjvwJfjJ!!^ij'-^AJpijij.Mi'^JJ'iia4!^»^'imtULJiJ[Uiiij.gjiJiiMti^^ 

NAME '_ Lesson B-23 

Overcurrent Protection Page 2 

16. Overcurrent devices shall be in . locations. 

17. Service overcurrent devices locked or sealed are not 

18. Overcurrent devices shall not be to physical damage. 

19. Overcurrnet devices shall not be located In the vicinity of easily 
materials. 

20. Overcurrent devices shall be installed in "______ 
or . 

21. Overcurrent devices located in damp or wet locations shall be mounted a 
minimum of -inch off wall. 

22. Fuses shall be located on the side of disconnect switch. 

23. Edison-Base plug fuses are recognized in the Code only as 
items' In installations. "" 

24. There are classifications of Type "S" plug fuses. 

25. Fuses shall be usable only in of same classification. 

26. The standard cartridge fuse has a maximum rating of amperes. 

27. There are classifications of the high capacity cartridge fuse. 

28. The 600-volt fuse may be installed for voltages. 

29. Minimum rating of link fuse shall be amperes. 

30. Link fuse rating shall be per cent of maximum current carrying 

capacity of fuse. 

31. Circuit breaker shall be capable of being opened or closed. 

32. -Circuit breaders with a maximum rating of 30-amperes shall be of the 

- type. 

33. Ampere rating shall be visible after of breaker. 

34". A circuit breaker in excess of amperes shall be indicated 
on the breaker. 
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Lesson B-24 

Grounding 

REFERENCE 

1. American Electricians* Handbook, Pages 8-94 - 8-100, 9-144, 9-151 - 9-159. 

2. National Electrical Code, Article 250. 

PROBLEMS 

i. All 
which must be continuously 

systems shall have a grounded conductor 
throughout the system. 

2. LIbf two types of grounds in an interior wiring system: 

(a) ; 

(b) , . . . 

^ 3. An ground connects the non-current-carrying metal parts of 
the wiring system or equipment to which keeps* the metal parts 
exposed to contact by people at or near • . 

4. In general, all metallic conduits and enclosures shall be 

5. Study five t.ypes of wiring systems requiring a system ground. 

6. Electric crane circuits over combustible fibers in Class III hazardous locotion 
shal I not be _^ ___. 

7. On A. C. systems, the system ground shall be located at the 
supply the system and on the line side of the 

at each building service. 

8. In A. Q. interior wiring systems, the conductor shall be grounded. 

9. Study six methods of grounding non-current-carrying parts of fixed equipment. 

10. Study three methods of grounding non-current-carrying parts of portable 
equipment. 
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11. Study six methods of assuring the continuity of the ground of metal enclosures 
for conductors. 

12. The equipment ground should be located as close as practicable to Hie 
or . 

13. Bonding jumpers shall be used to connect isolated equipment to 
equipment. 

14. The minimum copper grounding conductor for an A.C. system shall be No, AWG. 

15. The maximum copper grounding conductor required for an A.C. system is 
No. AWG. 

«6. The minimum copper grounding conductor for an A.C. system with 250 
entrance conductors'shalI be No. AWG. 

service 

The minimum copper equipment ground conductor for a 6p-ampere circuit shall 
be No. AWG. . ' • 

18. The grounding conductor of a wiring system shall be of 
(in genera!) and may be or , 

, without 

material 
or 

or throughout its length. 

19. Study five types of grounding elect.odes. 

20. The best grounding electrode is an 
system. 

21. The resistance of made electrodes shall not exceed ohms. 

22, The minimum length of buried metallic water piping system permitted as a 
groujiding electrode shal I be feet, 

23. In general, underground water pipes have a resistance to ground of less than 
ohms. 

24. Splice connections on the • conductor is not permitled. 

25. The equipment ground conductor shall be __̂  color or 

26. Sheet-metal straps shall not be used for connecting _ 
to water pipe or.made electrodes, 

27. Gr-ounding helps to prevent 
to property. 

to people and 

28, The purpose ^f grounding conductor is to provide a 
electrical path to ground. 

by fire 
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29. Study four methods of reducing ground resistance. 
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30. Grounding limits circuit upon accidental contact of primary 
and secondary distribution lines .r breakdown in transformers. 

31. The conductor shall be run to each individual service where 
the secondary system may be grounded at any point. 

32. In general metal enclosures for conductors shall be locateda minimum of 
feet from lighting rod grounding conductors. 

33. Switchboard frames shall be 

34. All portable tools shall be 

regardless of 

35. Service entrance conduit shall be 

fr 36. A grounding conductor in cord shall be provided for cord-connected 
equipment. 

37. Metal frame constructed building shall be . 

38. Frames of electric ranges and clothes dryer shall be 

39. 

40. 

Aluminum grounding conductors shall not be installed in direct contact with 
or or subject to conditions or with 

inches of the on the exterior of a building. 

The minimum size copper grounding conductor for a parallel No. 4/0 copper 
rervlce entrance shall be No. AWG. 

41. The maximum size copper ground conductor connected to a "made electrode" for 
a No.*4/0 service Is No. " AWG. 

42. All service equipment shall be to grounding conductor using 
.minimum size conductor for service entrance conductor. 
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DATE A.C. Instruments 

REFERENCE 

I, American Electricians* Handbook, Pages 1-60 - 1-69. 

2- Basic Electricity, Pages 1-62 - 1-82, 1-88 - 1-97, 1-108, I-II8 - I-II9. 

PROBLEMS 

1. A is an instrument used to measure voltage. 

2. An is an instrument used to measure current. 

3. An is an instrument used to measure resistance. 

4. A is an instrument used to measure pov/er. 

5. A is an instrument used to measure power 

donsumed over a period of time. • , . 
4 

6. The voltmeter is connected in a circuit. 

7. The ammeter is connected in a circuit. 

'8. A is an instrument used to measure high resistance. 

9. The wattmeter consists internally of a" coil and coil. 

10. The accuracy of a meter varies with the of the meter. 

11. The of a meter shou I d not be exceeded. 

12. Understand the term "parallax". 

13. What is the meaning of the term "interpolation"? 

14. Basically all meter movements use the 
15. The galvanometer works on the principle of magnetic ^ and 

16. The ranges In a multi-range ammeter are changed by use of 

17. The ranges in a multi-range voltmeter are changed by use of ̂ __̂^ 

18.. When using the ohmmeter the circuit should be 

19. The most important use of the moijgar is to measure and test 

20. The full-scale deflection reading of or, ohmmeter is _ 

77 

itt^rk^i Jt-'j-ity -' 



NAME 

DATE 

Lesson 8-26 

Electrical Systems 

REFERENCE 

1, American Electricians' Handbook, Pages 3-8 ~ 3-18, 

PROBLEMS 

1. List four reasons for pro\ iding separate circuits for lamps and motors: 

(a) .: ^ '. _ : : 
\ * ^ / •• — - • •• • - • • 1 - • • • • - - I I I I ail , • uu . M - j i w 

(c) . 
U) : 

2. Incandescent lamps for to volts are more economical 
than lamps for higher voltages. 

3. Draw a diagram for a 120/240 volt single phase, three wire system. 

4, Study a 220-volt, three phase, three wire Delta system. 

5, Study a 120/208 volt, three phase, four wire. Wye system, 

fj. Study .a 440-volt,- three pnase, three wire Deltcj system. 
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NAME Lesson B-26 

Electrical Systems Page 2 

7. Study a ABO/211 volt, three phase, four wire. Wye system. 

8. The two frequencies that are stancard in this country are and 
cycles. 

9. At 25 cycles, of an electric lamp is noticeable and causes 

10. Study ten common distribution systems and give an example of its use. 

8CJ 



NAME 

DATE 

Lesson B-77 

Elevators 

REFERENCE 

I. National Electrical Code, Article 620. 

PROBLEMS 

I. Equipment included under this Article is; 

(a) 
(b) 
(c) 
(d) 

2. The maximum voltage permitted on A.C. system for control and signal circuits 
is . volts except where the maximum current is 

3. The maximum voltage permitted for machine motors is volts. 

4. Travel cables shall be Type or . 

5, Type conductor is suitable for installation in raceways on an 
elevator. 

6. The minimum gauge traveling conductor permitted for lighting circuit is No. 
AWG. 

7. In general, conductors located in hoistway shall be installed in 

8. Raceway shall terminate a minimum of inches above the floor. 

9. Conduits installed in hoistway shall be securely fastened to the 
or construction. 

10. Conductors of different systems may be installed in the same conduit provided 
the conductors are insulated for the __. 

11. Main feeder supply power to the elevator shall be installed 
the hoistv/ay. 

12. No conduits or wires shall be installed in the hoistway. 

13, A ; shall be provided at the elevator machine 
• for disconnecting all circuit conductors to the elevator motor. 

14. Wiring and equipment located under the cur platform of a garage elevator shal 
be considered in a . 
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NAME Lesson B-27 

Elevators Page 2 

15. Elevator equipment shall be installed in area, secured against 

16. A minimum working space of 
rear of an elevator control panel. 

17. Electric elevator machines shall be 

inches shall be provided in the 
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NAME 

DATE 

Lesson B-28 

Swimming Pools 

REFERENCE 

I. National Electrical Code, Article 680. 

PROBLEMS 

I. All shall be approved for swimming pool installation, 

2. jvlaximum voltage permitted for lighting fixtures is volts. 

.3. All non-current-carrying metal parts of a lighting fixture shall be 

4. Fixtures may be installed the pool walIs in 

5. Metal parts of lighting fixtures Installed below grade shall be 
or suitable 

6, AM conduits Installed below grade shall be- or suitalbe 

7. Circuits supplying underwater fixtures shall pe 

8. Junction boxes located within four feet of the pool perimeter and within eight 
inches above ground shall be constructed of or suitable 

9. 

10. 

II. 

12. 

Standard 15 ampere receptacle shall, not be installed within 
of the Inside walls of the pool. 

feet 

Metal parts of 

No 

and shalI be grounded. 

wiring shall Installed In the pool area. 

Servlc*e drop conductors shall not be Installed above swimming pools or within 
feet of , , 

or 

!3. 

14. 

15. 

16. 

Metal wiring enclosures shall be 

All pool equipment shall be to a common poo! ground. 

Metallic raceways shall not be depended upon for 

An No. conductor shall be installed from deck 
box to dlstrlbullon panel ground. 
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NAME Lesson B-29 

DATE Emergency Systems 

REFERENCE 

I. National Electrical Code, Aritcle 700. 

PROBLEMS 

1. Emergency systems are generally installed in places of assembly such as 
and . 

2. Emergency systems may provide power for , , 
pumps and rooms. 

3. All equipment shall be approved for use on systems. 

4. Emergency systems shall be periodically^ 

5. A shal I be kept of tests and maintenance 

of emergency systems. 

6. List three means of providing emergency pov/er: 

(a) (c) 

(b) 

7. Storage batteries shall maintain voltage to a minimum of per cent 
system voltage and supply power to all emergency circuits for a minimum period 
of minutes. 

8. In a hospital, the transition time from power failure on normal source to 
emergency generator shall not exceed . seconds. 

9. Two'separate services shall be widely separated electrically and physically 
to minimize the possibility of of supply. 

10.' A connection ahead of service disconnecting means is permitted to prevent 
of supply through an 

within the buiIding. 

il. Audible and visual signals shall be provided to give warnings of functioning 
of ^ . 

12. In.general, and , not specifically required for 
emergency use, shall not be supplied by emergency lighting circuits. 

13. Emergency illumination shall Include all ^ 
and other required to provide sufficient illumination. 

14. Emergency lighting system should be designed and installed to prevent any 
_ being in tofdl 

as 
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NAME 

Emergency Systems 

15. Emergency circuit wiring shall be kept 

16. Three and four-v/ay switches 
Iighting circuits. 

Lesson B-29 

Page 2 

of alI other wiring, 

be used on emergency 

17. The control switch for emergency lighting in a theater shall be located in 
fhe lobby or'in a . 

18. Emergency lighting circuits shall be installed to provide service 
upon interruption of normal supply. 

19. Exterior lights may be controlled by a ___„ 

20. Branch-circuit overcurrent devices shall be accessible to 
only. 

21'. Storage batteriea shall maintain •• al lamp load at a minimum of 
per cent of rated lamp voltage and for a- minimum period of 
minutes. 

22. Emergency bdttery lights shall be installed in place. 
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NAME 

DATE 

Lesson B-30 

Outside Branch Circuits 

REFERENCE 

1. American Electricians' Handbook, Pages 8-45 - 8-49. 

2, National Electrical Code, Article 730. 

PROBLEMS 

1, This Article does not apply to equipment or wiring of an._̂.,. 

' utility. 

2. List three types of open conductors permitted to be installed within ten feet 
of a building: 

or 

(a) (b) (c) 

3. List two types of conductors permitted for festoon lighting: 

(a) (b) 

4. Minimum size conductor for overhead spans up to fifty feet shall be No, AWG. 

5. Minimum size conductor for festoon lighting shall be No, AWG. 

6. Minimum size overhead conductors for system exceeding 600 volts shall be 

No. _AWG for open conductors, 

7. List four me ;hods for supporting open conductors: 

(a) (c) 

(b) > • (d) 

8. Conductors or messenger cablas shall not be attached to any 

or 

9. Festoons having spans in excess of" forty feet, shall be supported by 
and approved 

10. Minimum separation for open conductors exposed to weather shall be 
inches with supports on fifteen feet intervals. 

11. Minimum clearance above alleys shall be feet. 

12. Minimum clearance for lights over a car lot shall be feet. 

13. Minimum horizontal clearance for open conductors not attached to a building shall 
be feet. 

14. Minimum clearance of service drops near windows shall be feet. 
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NAME 

DATE 

ELECTRICAL APPRENTICESHIP 
SERIES "B" - TEST NO. 1 

MATffii AL M5BES - L£SS2NS BdL i t o fbS 

1, Find the average foot-capdle illumination in an office having 235 sq* ft, 
area and 35,000 lumens of light flux. 

2. What is the speed of light? 

3. An increase in voltago .....̂...̂  

4. There are and 

the output of an incandescent lamp* 

^^ cathodes used in fluorescent lamps. 

feet above the 5. Flurescent fixtures shall not be mounted less than 
floor on a 27, volt system. ; 

6o Incandescent lamps rated over • • watts have a mogul base. 

7. The "T-" rating of a lamp refers to the diareter in , ^. inches. 

8. Ballast temperatures should not exceed ^F. 

9. 

10. 

starting lamp, 
is provided by fluprescent ballast for 

m^^^^mmmm ^ determines, the color of fluorescent lamps. 

11. Draw circuit connections for an instant start lamp, 

12. What is the total flux of a light spurce having 750 mean spherical candle-
power?' 

13. What are the three primary colors of light? 

14. 
ing surface, 

^ of light is the redirecting of light rays by a reflect-

»^.>-~. 
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Page 2 

15, Draw wiring diagram for a two lamp, 8-foot, high output rated flucescent 
ball&dt. 

16. The efficiency of a fluorescent lamp 
decreases below nornial. 

17. Define the term "foot-candle'". 

„, as the temperature 

18. 

19. 

20. 

21. 

22. 

contact-type bases. 

ratsig is the best ballast noise rating. 

of "i light source *s stated in lumens per watt. 

„, - lamps have recessed double-

fluorescent lamp most closely 
stimulates natural daylight. 

An instrument for measuring illumination in foot'-candles is . 

23. At temperatures . 
lamp is highest. 

24. 

25. 

to 
til n i l III1H.I 

, the efficiency of a fluorescent 

-----._——.^ -,——-...,————-, fluorescent lamps have the highest efficiency. 

lamps are classified as Type "B" or Type "C". 

?.6, The fluorescent lamp is an —̂ "̂̂  device. 

27. Type II t> incandescent lamps are gas-fiUecI. 

28. Match the following incandescent bulb classifications: 

(a) PAR 
(b) T 
(c) PS 
(d) R 
(e) A 

(1) Reflector 
(2) Standard Line 
(3) Parabolic 
(4) Pear Shaped 
(5) Tubular 
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NAME Electrical Apprenticeship 
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Page 3 

29. base is used for general service indandsscent ......po 
watts and less. 

30. ,- ^ incandescent lamps are designed for excessive 
shocks. 

31. Decrease in voltage on an incandescent lamp ..«_..,.....__^ the life and .__.^ 
the light output. 

32. Hot cathode lamps are efficient than cold cathode lamps. 

33. General-purpose fluorescent lamps are operated with ^ • cathodes. 

34. List five principal methods of operating fluorescent lamps: 

(a) 

(b) . ^ 

(c) , ^ 

(d) . ^ 

(e) 

35. A fluorescent fixture shall be mounted ,-,«««. inches from surface of 

ceiling fiberboard. 

36. All metal electrical equipment near plumbing fixtures shall be grounded 

- unless they are located with clearances _ _ ^ feet horizontally and 
feet vertically. 

37. Fluorescent ballasts shall not be in contact with _ _ _ _ _ _ material. 

38. Grounding conductor terminal in a fixture sholl be designed by _ « _ « _ _ _ _ 
colored finish. ---——-—-—----̂  

39. At least . feet of flexible metal raceway shall be installed between 
recessed fixture and outlet box. 

40. Branch circuit conductors within 3-inches r^ a fluorescent ballast shall be 

Type " „" conductor or a type approved for temperatures in excess of 
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MATERIAL COVERED - LESSONS B.-6 thru B-13 

lo Transformer coil connected to the js^imary source of supply is called the 

2. 

3. 

_coil delivers energy to the load. 

incorporates 
a DC meter movement with a rectifier anrl is commonly used as an AG voltmeter. 

4. The unit of measure of inductance is 

5. Ji ammeter is used to measure 

6. The polarity of a single-phase transformer ms^ be 

7. A is used to measure voltage. 

80 Inductance is caused by a 
with current. 

or 

_e2qpanding and contracting 

9 Draw a single phase transfoimer with additive polarity and label the tenninalp. 

10o In a coil a change in current produces an 

11= The voltage on the windings of a connected 
transfoiner is equal to the line voltage. 

12o To test the insulation resistance of a conductor use a 

13 o The current, on the windings of a connected transformer 
is equal to 0o58 times the line current« 

3J+0 Draw a bank of three transfoimers with wye-"wye connections. 
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15o Draw a bank of three transformers with wye-^delta connections. 

16. A 
it receives. 

transfonner delivers en̂ f̂gy at a lower voltage than 

17 o Find the numiber of primary turns in a transforraer having J&=240 volts, I^ 
10 ampso, Ng = l600 turns, 1^=^40 $mps, ^ 

18o L is the letter symbol for . 

19o A ĉurrent flow produces a small magnetic field. 

20< ,^are used for boosting the voltage a small amount, 

transfonner or 21 o The word "transformer" in the NEC may mean a ^ 
a bank of or transformers. 

22 o Ammeters with a 
in a circuit. 

^fcr protection, are connected in 

23 o Draw connections for a distribution transformer having a single primary winding 
and dual secondary windings for 4i300 volt primary and 120/240 volt secondary. 
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24o Drav/ and label the materials needed to make an electric-'bell testing outfit. 

2^0 Voltmeters are connected in 
m^^^m^K^mi^ 

in a circuit. 

260 A low resistance reading on a conductor indicates a 
«"r»"—wiH-'MFf 

27 o Overcurrent protection for a transfoimer shall nol̂  exceed 
the primajy current. 

of 

280 The _,is the magnetic circuit on which the windings are wound. 

29» Find the primary voltaige of a transformer having £„ ~ 240 volts, N = 50 
s s turns and Np ~ 500 turns. 

30 o Find the TnayiTmm primaxy and secondary overcurrent protection for a trans­
former rated 250 KVA, 240/120 volts, single phase. 

31« shall be installed in vaults having oil transformers rated 
above 100 KVA. 

32 o Dry type transformer enclosures shall be and 
II I 

33 o Pole mounted distribution transfomers shall be moimted a mliimmi of ___.^_^ 
feet above grade. "̂  ~ 

34 o Jlininrum clearance of combustible materials around a transfonner rated 100 KVA 
shall be finches. 
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35o Draw a bank of three transformers with delta-delta connections, 

36o The jon the windings of a wye-wye connected transformer is 0,58 
times the 

37 o A bank of three transfo^jiers is connected delta-delta to supply a load of 
800 KVAo What is the TninimHm size of each transformer? 

38o The 

39. 

the same as the 

or 

in the windings of a wye->Qre connected transfoimer is 
• 

^___^^ may be used as over-

to the 

M^*«M«MHM^nH 

current protective devices for transformers. 

40 o The transformer effieiepr^y is the ratio of the 
plus and losses. 

:, I, 
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MATERIAL COVERED - LESSONS B-^U thru B-l? 

lo The control circuit conductors of a motor circuit may be protected by the 
branch-circuit protective device provided the device rating does not exceed 

per cent of the current capacity of the 
conductors. 

2o Like poles ând unlike poles . 

3o Use a to measure the resistance of motor windings. 

4o Motor branch-circuit protection devices may be ^or_ 

5o The speed of a constant speed induction motor is determined by the 
and ôf . 

6. The motor is series-wound. 

7. Electrolytic capacitors, in capacitor-start motors, have a higher 
;__ rating and ôf 

rating, 

8o Motor circuit conductors shall be a minimum of per cent of the 
full-load current rating. 

9» The în a split-phase motor provides the 

starting torque. 

10 o The motor cannot start by itself. 

11. Manually started portable motors rated 1 HP. and less do not require 

12. An inductj.on motor consists of a and a 
13 o Torque is the term used to describe the motor _or f̂orce. 

14o In general the running protection of the motor shall not exceed 
per cent of the f̂ull-load current rating. 

15 o Find the synchronous speed of an induction motor having 12 poles on a 
frequency of 60 cycles. 
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protection for the 16. The heaters in the controller provide 
motor. 

17« Maximum ratings of overcurrent devices for motors with high starting currents 
shall not exceed per cent of the motor full-load current rating. 

18. The speed of a constant speed squirrel-caige motor is detennined by the 
, of and of 

19. The speed of a squirrel-cage motor depends i.pon the 
, and of 

, applied 

20. The earth is a jnagnet. 

21. Current carrying capacity of motc^ ci.cuit conductors supplying thxee motors 
shall be a minimum of per cent of the full-load current rating of 

of the full-load current the __motor plus the 
of the remaining motors. 

22. Bearings for motors may be the 
type. 

23 o In a three-phase motor, the windings are 

or 

24• Motor circuit switches shall disconnect all 
motor. 

_̂ electriceu. decrees apart, 

conductors to the 

25 o Split-phase motors are 
source, 

26. All motor terminals shall be 

for use on 115-volt or 230-volt power 

or 

27o type motor protector is a snap-acting, bimetallic disc. 

28. A motor located f̂eet from the controller is considered out of sight, 

29. Motor-circuit svatch shall be rated. 

30, The most widely used types of single phase motors are 
motors. 

31. The power factor of a repulsion motor increases with the 

32. Overheating of winding insulation may be caused îv lack of ,_ 

or currents. 

=^ "̂̂  ~ ' -""•"—irtirr 
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33• List tie three major types of three-phase motors: 

(a) 
(b) 
(c) 

3+. Squirrel-cage motors do not have a 

'>j> A split-phase motor consists of a _ 

torque. 

svdtch and an protector, 

36, torque is the starting toique of a motor. 

'Shan a split phase motor. 37. A capacitor-type motor is more 

38. Induction motors are kAjovm e.h 

39 • ^̂-S used in a universal motor to keep the aimature tuxmng. 

speed motors, 

40. Give proper sizes fo-r -r^uiixig protect5,on, conductor slz???, branch circuit 
overcuT̂ rciio protection, feeder ovsrcurrent protection and feeder sizes. 
Voltage is 220V, 3 phase. Use Ty^e "THW" conductors. 
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ELECTRICAL APPRENTICESHIP 

SERIES "B", TEST NO. 4 
?age 1 

MATERIAL COVERED - LESSONS B-IS thru B->23 

? 
^ 

C 

7< 

8, 

9. 

10. 

12« 

Article covers provisions applicable generally in iinstrillation 
of electrical wiring and,>equiF8nent. 

watts per square foot. The general lighting load for a school is ̂^̂  

A feeder tap having the current cariying capacity of the feeder and 
teimnating in a fusible switch wition feet of the feeder does not 
require pinatection. 

Teiminals on or ̂  
do not require identdfication, 

Noo AWG conductors shall be installed on a l^-ampere branch circuit. 

Service drops shal3. be a minimum of above roads. 

Ea».h ungix)unded conductor shall have protection. 

The identified grounded conductor shall be color-code4 . 

In general, a grouii'Jod conductor shall be installed on all ....,..,.,,̂__., 
wiring ^sterns. 

The Tnaximum distance between receptac^t^c I*' a dwelling shell be feet. 

All 15-ampere receptacles in a dwelling shall be the type. 

Overcurrent protection shall be provided for each 
conductors. 

M 
o^rvice 

13 o The voltage at which the circuit operates is the ,^..______^ ,,.,-̂., 

14. The ^conductor shall be connected to the screw-shell t e n ^ a l . 

, red. 15 o Four-wire branch circuits shall be color-coded 
and . 

16 o The TnaylmuTn voltage drop pennitted on a 480 volt ^stem for power feeders i s 
vol t s . 

conductor and conductors of a 17o Never install the ______ _̂ ^ 
circuit in separate conduits. 

18. The point of service drop attachment on a building shall be a minimum of 
above finish grade. 
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19 0 space adjacent to el^'ctrical eouipment shall not be used for 
storage. 

20. Multi-'pole switching devices shall operate on each 
ĉonducto r . 

21. The grounding conductor s h ^ be colorT-coded _ _ . 

22o The minimum size feeder shall be No. AWG. 

23 o A TnaxiTmim of manually operated overcurrent devices shall be pro--
vided as service equipment. 

24 o ] should not be used for securing electrical 
equipment on masonry block walls. 

25o A vdiite colored te>mnal is for the (identified) circuit 
conductor. 

26. The overcurrent device rating determines the 
«-» " I I I I I II T — W — I I I I — ^ — i 

rating. 

27o Office lighting branch circiiit load shall be increased _^ per cent. 

28. A 2000~square foot dwelling shall have a minimum of lighting 
branch circuits. 

29 o . are the power supply conductors between the 
utilities transformer and the Owner's service equipment. 

30 o A feeder tap teiminating in a circuit breaker idLthin ^^^©"^ ̂ ^ ^^® 
feeder does not require protection. 

31o An enclosed switchboard rated 550 volts requires a minimum of 
feet for working space provided t>here is no live or grounded parts on the 
other side of the working space. 

32o The insulation for the identified conductors of No. AWG or smaller 
shall be color-coded . 

330 The maximum load on a portable appliance branch circuit shall not exceed 
per cent of the branch circuit rating. 

34» The maximum voltage drop permitted on a 120/208 volt system for lighting 
and heating loads is ^volts. 

35 o A separate d̂rop shall be provided for a fire pump. 

360 Small appliance outlets for a dwelling shall be installed in the 
, , and 

~-~»..«=««««^^.^,,,,,^gJ^ 
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37 o " _" indicates a mandatoiy rule in the NEC. 

38. A green colored tenn. lal is for the conductor. 

39 • The maximum load on a 15-'ampere receptacle shall not exceed ^ 
ampere °. 

40. Tne dimensions shall l?e used for computing the building area. 

__,___,.,.̂ _̂  at the termination pdint 41 o Underground service raceways shall be „__.,...^ 
in the building. 

42o Miscellai-eous receptacle outlets shall be computed at amperes, 

43 o Service and service 
cold water line. 

shall be grounded to a 

jwatts per linear foot. 44. Store-window loads shall be computed at 

45. A _- shall be provided at the service-head. 

46« Circuits of 350 MCM Type "THW" conductors shall have an insulation resistance 
of ohmso 

47 o Throughout a system, the conductor shall be 5.dentified, 

48. If four or more conductors are installed in a raceway, the conductor 
-_ _̂  capacity shall be derated. 

49 • In a system with a balanced load, 
neutral conductor. 

current will flow in the 

50 o The maximum voltage drop permitted on a 550 volt system for power and 
heating loads shall be volts. 

51" small appliance outlets shall be installed in a kitchen 
and shall be rated watts each. 
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52o Detennine the miniraum l̂ rpe "THW" sei^vice conductors and si^e of service 
. equipment for a 2300 square-foot residence with 115/i^O volt, single phase, 

3"Wire service, having th^ fv/llQwing appliancesi 

(a> 5.0 kw Electric Water Heater (230v) 
(b) 5.0 kw Diyer (230v) 
(c) 5.1 kw Cooking Unit (230v) 
(d) 4.0 kw Oven (230v) 
(e) 1/: kw Dishwasher (I3.5v) 
(f) 5 Horsepower Air Conditioner (230v) 
(g) 12 - 2.0 kw Spac^ Heaters (;;;>30v) 
(h) 1/4-.lorsepower Washer (115v) 
(i) 1/3-Horsepcwer Disioosal (115v) 

'.*"-'ga«Bi;iB5HBaijg^;gag 
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MATERIAL COVERED ^ LESSONS B-24 thru B-30 

lo Grounding helps to prevent 
to property. 

to persons and 

2o Drai<f a diagram for a 120/240 volt, single phase, three-wire systeir. 

6, 

7« 

Frames of elevators shall be 

4o Emergency ,_..._._.__^ includes exit lights. 

5o Lamps for outdoor lighting shall be located below all. conductors. 

Frames of eltectric clothes diyers and ranges shall be 

Receptacles shall not be installed w?,thin ̂_ 
pool :..vils. 

So The maximum control voltage for an elevator shall not exceed _ 

9o The secondaries of transformers shall be . 

_ feet of the interior svdjaoing 

volts-

10 o The standard frequency for this countiy is pycles. 

H o The grounding conductor siiall be color-coded 

12o The minimam size copper service ground conductor shall be No. AVG. 

13 o The deflection reading of an ohmmster the value of the 
resistance. 

14 o Indicate opposite each of the distribution systems below the area or are£.s in 

which it may be used (residential, commercial, school, indust;:lal). 

(a) 120/240 volts, single phase, three wiJTe . 

(b) 120/208 volts, three phase, four wire 

(c) 4B0 volts, three phase, three wire 

'̂ (d) 1277/408 volts, three phase, four wire , 

15 o Snergency dring shall be _ „ of other wiring. 



NAME ELECTRICAL APPBENTICE^HIP 

SERIB.^ «'B", TEST NO. 5 
Page 2 

160 Outdoor lighting lampholders shall be of molded 

17o Sw3.tchboard frames shal'JL te __________ < 

18< i s used to t e s t the cab3,e insulation. 

19o Draw a diagram for a 220 volt , three phase, three wire. Delta system. 

20 o A sheet-^netal-strap tjrpe clamp i s not approved as a clan^). 

21, JLights in an auditorium shall not be controlled from the 
stage, 

22 o The minimum siae copper greunding conductor for a parallel 500 MCM copper 
service entrance shall be Noo AWGo 

73o An 
wiring system to ground. 

_gzx>und connects the non-current cariyiiig metal parts of a 

2^ JLights and specified 
in the emergency system. 

_ lights shall be iricluded 

25 o Installing multiple driven ground rods is effective in 
resistanceo 

ground 

26. conductors shall not be installed in a pool area-

2\\ The minimum size conductor for lighting on an elevator shall be No, AWGo 

280 The ground resistance shsLLL not exceed 
ground and ohms for a driven ground. 

ohms for a water-pipe 

29. measures electrical power. 

30 o Increasii^j th'2 system vcltage , 
loado 

_ the ca^le size for a deteimin^d 

31 o Disconnect means required for an elevator are (a) 
(b) circuit o 

32 o All c i rcui ts to imderwater fixtures shal l be 

supply and 



NAME ELECTRICAI, APPRENTICESHIP 

SERIES «::,", T5ST NOo 5 
Page 3 

33 systems may be connected ahead of the main service disconnect 
switch« 

3k o l^e *'TIM" conductors may b" used for outdoor jLighting. 

35 o The metallic underground water piT̂ -ijig used as a grounding electrode shall 
have a minimum buried length of ̂  feet. 

360 The maximum operating voltage for a lighting fixture at a swinEDing pool 
shall be voltSo 

^•vmm9***m 

37o Draw a diagram for a 277/480 volt, three phase, four wire, V^e system. 

380 The main feeders sUpplyixig power to elevators shall not be installed in 
the • o 

39o All metal parts of a swimming pool shall be ^ ^ , 

40 o Open conductors over automobile parking lots shall be a minimuia of ̂ .,̂ .____.,_̂  
feet above grade. 

41 o The minimum size groimding conductor for a 400 ampere service using Tyjie "THW" 
conductors shall be No- AWG. 

42< 

U3< 

44c 

measures circuit voltage, 

shall be installed from each dock distribu­
tion box it* a swimming pool to the conmon groxmd panel. 

and switches shall not be in­
stalled on emergency lighting circuits, 

45 o The deflection reading of an ammete* the value of current, 

460 The minimum size equipment grounding conductor for a 200 ampere branch 
circuit shall be Noo AVJGo 

47 o An ohmmeter is used on a circuit. 

480 Grounding conductors shall be connected to the 
of the water meter0 

49o Ammeters are connected in a circuit. 
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50. Service entrance cmduit shall be 

51« Hi^asure circuit current. 

52. All portable tools shall be . 

53o Voltmeter is connec-ed in a circuit. 

54 0 Generally, all metallic and shall be grcunded, 

55o All service fiuipment shall be 

560 It is more to op^^rate lighting fixtures <md motors on 
circuits. 

57. Elevator raceways shall terminate a minimum c"* ̂  
fi' 

inches above the floor. 

58« 
upon as a ground c 

59 • All emergency systems shall be 

in a swimming pool shall not be depended 

periodically. 

60. Article does not apply to the exterior electrical installation 
of a powe.' conqsany. 

ŷTTiTMi i n i i i n w f 
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lo How many recessed troffers (No. 31) having four rapid start lamps rated 3100 
lumens are required to produce 175 footcandles in an office area 85 fto x 
150 ft., 8'-6" ceiling, reflective values 80^ ceiling^ 10^ floor, 50^ walls, 
75% maintenance factor? , 

2. Find the winding current in a delta connected single phase transformer rated 
150 KVA, 240 volts. 

3o Draw ballast wiring diagram for two 40-v7att rapid start lamps and label each 
component. 

4o Draw a diagram :lndicating two 3-way and three 4-way switches for controlling 
three light outlets and identify each part. All lamps turn on and off 
together. 
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5o Draw a diagram indicating the corjiections two single phase transformers rated 
4160 - 320/240 volts, to supply a ;|.20/240 volt load and identify each com­
ponent o 

60 Find the total flux of a light source having 750 mean spherical candlepower, 

7o Find (a) secondary current, (b) second,ary voltage, and (c) power output 
of a 5:1 transformer drawing 0,5 suepSf ^TQja a 120 volt line. 

So Draw 3-phase transformer connections for primary delta, lower voltage; 
secondary wye, higher voltage. Transformer has dual windings in both primary 
and secondary sides. 

9o T'Jhat is the per cent slip of 9. 4 pole, 60 cycle motor operating at I7IO RFM? 

•^ I 

- •|i'nii'rriir»f ff> J 
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10, An office building requires an incoming service of 7^5 amps, on a 120/208 
volt^ 3~phase, 4-wire system. What is the minimum size of each transformer 
if a bank of three is installed? 

11o Find the luminous intensity of a light source producing 15,000 lumens. 

12., A substation transformer reduces the voltage from 175 KV to 4400 volts. 
Find the secondary current if the primary current j.s 30 amps. 

13o Twelve poles are installed in a parHing area to provide 5 foot-candles of 
illumination. Each pole is equipped vdth four 40,500 lumen lamps. How 
large is the parking area in square feet? 

14. How many poles are required for a motor to operate at 7200 RPM on 120 cycles? 
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15. Draw 3-phase transformer connections for primary wye, higher voltage; 
secondary delta, lower voltage and identify each ccnnection. Transformer 
has dual windings in both primary an4 secondary sides. 

16. Draw and properly identify the leads of a single phase transformer for 
additive polarity. 

17o Draw a circuit diagram for 460/265 volt, 3rphase, 4-wire, lighting and power 
system indicating voltages, light and single and three phase power connections 
and ground where required. Identify each major part or connection. 

18. Find the windj.ng current of a delta connected transformer having 25 amps, 
line current. 

19. A transformer has 7200 volt primary, 46O volt secondary, 1000 primary turns, 
10 amps, secondary current. Find primary amps, and secondary turns• 

i 

fc-
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20o What size transformers are required for a 3 transformer wye-wye connected 
bank for 1250 KVA load? 

2?. Find the primary winding voltage of a wye-wye connected transformer having 
440 volt line. 

I 
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22, Using the National Electrical Code as reference, find the following for ^he 
electrical system below rated 240 volts, single phase, three wire, using 
Type "THW" conductors: 

(a) Maximum motor-running overcurrent protection. 
(b) Minimum feeder size. 
(c) Maximum branch circuit overcurrent protection. 
(d) Minimum branch circuit conductors. 
(e) Maximum feeder overcurrent protection. 

) 

1 

) ) ) 

^ $ 

@®©© 

) 

) 

•^ 
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23. Find the minimum Type "THW" lighting feeder permitted by the Code to serve 
ten floors of a store having 125 ft. x 200 ft. floor area. 

24. Find the mdnimum Type "THW" lighting feeder permitted by the Code to 3erve 
a hospital } aving t'\ree floors of office area and eight floors for hospital-
150 ft. X 175 ft. floor area. 

25. Calculate the minimum service required for a residence of 2400 sq, ft. having 
one 12--kw range, one 5-kv/ water heater, 1.5 kw dishwater, 5 kw dryer, 74 HP 
air con4i-^ioning unit, 15 kw space heating, ij HP water pump, 1/3 HP disposal 
three l/6 HP fe:;fhaust fang r,nd 4.5 kw shop equipi/ient. 



NAME 

Electrical Testing 

13. "Tong Test" 

Lesson B-6 

Page 2 

is a convenient instrument for 
measuring current without breaking the circuit. 

14. Install ammeters in and voltmeters in 
in measuring currents and voltages, 

15. For protection of an ammeter a 
shall be installed. 

16. A lamp tester is a convenient 

and compact device for determining 

of 
circuits. 

and or 

17. Study the magneto test set and method of use. 

18. List three advantages of the telephone receiver test set over the magneto 
tester. 

(a) 

(b) 

(c) 

19. Study the telephone receiver test set and method of use. 

20. What Is one advantage of the telegraph sounder? 

21. Describe an electric-bell testing outfit and method of use. 

22. Describe a test lamp set. 

23. What are two items to be considered in construction of a test lamp set? 

(a) 

(b) 

18 



NAME 

DATE 

Lesson B-8 

Principles of Transformers 

REFERENCE 

1. American Electricians* Handbook, Pages 5-2 - 5-3, Sec. 1-4. 

2. Basic Electricity, Pages 3-54 - 3-57. 

3. *Basic Mathematics, Pages 351 - 359. 

4. Swoope's Lessons in Practical Electricity, Pages 526 - 533. 

PROBLEMS 

I. A js a device for changing 
potential to another. 

2. The windings of a transformer are 

3. Secondary windings are connected to the 

4. The line side is connected to the 

energy from one 

and secondary. 

side-

windings. 

5. A 
potential than it receives. 

S. List three types of losses in a transformer: 

(a) 

transformer delivers energy at a higher 

(b) 

(c) 

7. A transformer which delivers energy at a lower potential than it receives is 
cailed a 

8. Find the secondary voltage of a transformer having 2400 volt primary, 250 
secondary turns and 25 primary turns. 

9. Find the primary turns of a transformer having 120 volt on primary, 24 secondary 
v«̂ iiage and 100 secondary turns 

10. Basic construction cf a transformer consists of the following: 

(a) _ _ „ • 
(b) _--.--_ 
(c) 

21 
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26c The universal motor has the armature winding and field winding connected in 

35. 

37. 

42, 

27«. Three-phase delta system over 300 volts are not required to be 
except when feeding „__„ ^^ over 300 volts, 

28o A motor located 
no 

feet from the starter is within sight if there are 
between the motor and starter, 

29.. A three-phase motor may be reversed by 
leads to motor. 

30, The "T-"rating of a lamp refers to the 

and 

any 

m inches, 

31o There are 
lamps o 

cathodes used in fluorescent 

32,, On 277 volt systems, lighting fixtures shall not be mounted jiess than 
feet above the floor. 

33e Running protection for a motor havir^g less than 40° C, temperature rise 
shall not exceed per cent of the full load current. 

34o A /»60-265 volt system requires approximately _ 
as a 120/208 v, system with the same load. 

jper cent less copper 

type starting is for instant-start lamps. 

inches 36. Indoor dry type transformers shall be mounted not less than 
from combustible material. 

38o Line current is 
formers„ 

determines the color of fluorescent lamps. 

to winding current in wye connected trans-

39. Windings on three-phase motors are spaced electrical degrees 
apar u» 

40, The winding of a transformer is connected to the load, 

41o Distance between receptacles in a dwelling shall not exceed 
of wall space. 

feet 

type outlets shall be installed in the kitchen. 

43. Transformers are rated in 

44. Branch circuits are classified as _, and amps, 

/ . ^ 



NAME ET^CTRICAL APPRENTICESHIP 
SECOND YEAR CLASS - "SERIES B" 
FINAL EXAM 
Page 9 

45- Efficiency of a transformer is the ratio of the 

460 Slip is the difference between ___,^ speed and 

to 

kh Primary protection of a transformer shall not exceed 
its rated current» 

__̂  speed. 

per cent of 

48„ The capacitor motor provides a 

49 < 

torque» 

and types of open conductors 
are permitted to be installed within ten feet of a buildingo 

50. Circuit must open each ungrounded conductor, 

5I0 

52< 

53. 

of 25,000 ohms, 

systems shall be tested periodically. 

conductors shall have an insulation resistance 

and 
are suitable me^ns of providing emergency power, 

54o The identified conductor shall be connected to the 
terminal. 

55, and other required to provide 
shall be provided for emergency illumination, 

56c A multi-wire branch circuit on a 120/240 volt, single phase, three wire system 
contains wires and wire. 

57o All swimming pool shall be grounded to a pool 

580 Minimum size conductors for a 20-amp. branch circuit shall be No, AWG. 

59. 

60. 

62, 

or shall not be installed in an elevator 
shaft, 

in the center of a dwelling area floor does not 
count as a required wall outlet, 

61. In a swimming pool, a grounded conductor shall be installed from 
box to ground. 

lighting shall be based on 200 watts per 

63o Separate circuits are provided for lights and motors because 
and - are more common as 
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shall be provided in 

of a 

66, The minimum size copper grounding conductor for a parallel 500 MCM copper 
service entrance shall be No, AWGo 

67o The minimum size copper grounding conductor for a service entrance shall be 
No. AWCTO 

680 Service equipment shall consist of a maximum of 
or 

manually operated 

69o The 

74 o 

exceed 
_ of 
ohms and 

electrodes shall not 
ohms for underground 

70o Service conductors shall not be 

71 o Overhead service crop shall be attached a minimum of 
gradeo 

feet above 

72o Maximum rating of motor circuit overcurrent protective devices shall be 
percent of motor full-load current,, 

73o In transformer vaults, the floor shall be 
sills shall be inches high. 

inches thick and door 

75. All 

is the rotating part of an induction motor, 

tools shall be grounded. 
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Electrical Contractors. Among these men are contractors, engineers, and journey­

men who have not only worked as electricians but also are serving as instructors 

for apprentice classes. 

Thanks are extended to Mr. D. J. Colter, Chairman of the Apprentice Training 

and Manpower Development Committee for the Electrical Contractors Associa ion, 

Mr. C. L. Beddingfield. State Director of Apprenticeship and Training, and Mr. W. F. 

Humbert, III, Instructor of Winston-Salem who prepared the study guide questions 

for each lesson. 

In addition, appreciation is expressed to all those instructors and apprentice­

ship committee members who have made themselves available for consultation regarding 

this course. 

A. J. Bevacqua, Coordinator 
Curriculum Laboratory 
N. C. Department of Community Colleges 

H. E. Hedinger 
Curriculum Specialist 
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BASIC ELECTRICITY 

XQ IHE INSTRUCTOR 

The third year (Series C) of the course in Basic Electricity for apprentices 

is designed to make it eacier for the instructor to present the wo.k in a 

systematic manner. The lesson outlines continue the study of alternating cur­

rent and circuits. 

It should be noted by the instructor that advanced mathematical principles are 

stressed in order to understand alternating current and the application of vectors. 

In this course, there is a continued study of the National Electrical Code in 

terms of wiring methods in hazardous locations. References are made to the 

National Electrical Code and Blueprint Reading to help clarify the Code in making 

installations in hazardous areas. Also, presented in this course is the techni­

cal subject of motor controls and their applications. These topics are given 

in language as non-technical as possible and will continue in the fourth year 

(Series D), 

It has been found from experience that many instructors have had difficulty ob­

taining particular visual aids at the time they need them. It is suggested 

that each instructor find his own sources of appropriate aids. The brief list 

included in this manual will act as a guide until a more comprehensive list of 

audio-visual and other aids can be prepared. 

V 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C-1 

ALTERNATING CURRENT 

DESIRED RESULTS: 

1. To acquaint the apprentice with the importance of alternating current. 
2. To know the basic fundamentals of alternating current. 

3. To know the terminology used in working with alternating current circuits. 

EQUIPMENT AND MATERIALS: 

1- Oscilloscooe 

2. Lamps 
3. Motor 
4. Relay 
5. Transformer (Bell) 
6. Capacitor 

REFERENCES: 

1. American Electricians' Handbook, p. 1-40 to 1-45; Sec. 112-129 & 134 
2. Basic Electricity. Vol. 3, pages 1-21, ?l-34; 43-57 and 77-92 
3. Basic Mathematics, Singer, pages 294-310; 319-335 
4. Film—"Alternating Currents --35 MM slide film - Jam Handy 
5. *Swoope's Lessons in Practical Electricity, pages 340-360 

INTRODUCTION: 

..Iternating currents have been referred to briefly in other lessons. As 
you know, most all of the electric power generated and transmitted in the 
United States is alternating current. 

Five reasons are listed for using electrical energy as alternating current 
rather than direct current: 

1. The A.C. Generators have no commutators. Therefore, units having larger 
power ratings and resultant heavier current ratings can be used without 
the problem of brush arcing and heating. 

2. Because alternators or A. C. generators have no commutators, they can 
generate at comparatively high voltages such as 11,000 to 13,000 vol s. 

3. Because alternating current can be transmitted economically over great 
distances. It is possible to generate electrical energy in large 
quantities in a single station and distribute it over a comparatively 
large territory. 

4. By the use of the transformer, alternating current can be increased or 
decreased easily without much power loss. 

l-v- . 
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INSTRUCTOR'S MANUAL Lesson C-1 

BASIC ELECTRICITY Page 2 

5. For constant speed work, the A, Cr squirrel-cage induction motor is 
less expensive than the direct current motor, both in cost and in 
maintenance. 

PRESENTING THE LESSON: 

I. The Cycle: 
Since we know that alternating current flows back and forth in a conductor 
at regular intervals, going first in one direction and then the other. 

A. Develop the concept of the cycle using the four positions of a loop 
in an elementary ejenerator. 

B. Define cycle—Draw a waveform or sine wave and mark the points of maxi­
mum, average and effective values. Have the students give definitions 
of Cycle. 

II. Discuss and define Mechanical and Electrical Degrees 

A. Compare two and four pole A, C. generators 
1. Calculate the mechanical and electrical degrees in each generator 

per turn of rotor coil. 

B. Arrive at the definitions 

I I. Frequency 

A. Compare the number of cycles generated per turn of rotor in two and 
four pole A. C. generators. 
1. Calculate the number of cycles generated per second in each gene­

rator at a given speed. 

B. Arrive at a definition of frequency 

IV. Phase 

A. Definition of Singie-phase 
B. In-phase 

1, Give definition 
2. Illustrate VOLTAG^ and CURRENT relationship using SINE WAVES 

a. Draw Waveform or SINE WAVE 
b. 111ustrate with OSCILLOGRAPH 

C. OUT OF PHASE - LAG 
1. Definition 
2. Illustration of sine waves showing the current laaeine the voltage. 

D. OUT OF PHASE - LEAD 
1. Def i n i t i on 
2. Illustration of SINE WAVES showing current leading the voltage. 
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BASIC ELECTRICITY Page 3 

v. Demonstrations with Cathode Ray Oscillograph 

A. Cycle of line voltage sine waves 
B. Waves of at least two different frequencies 
C. Current and Voltage 

1. Connect a lamp to the line 
D. Current lagging voltage 

1. Connect a relay, a transformer, or a motor to the line 
E. Current leading the voltage 

1. Connect a capacitor to the line 

VI. Visual Aids 

Show "Alternating Currents" 
35 MM Slide Film 
Jam Handy Organization 

APPLICATION: 

The students should complete the assignment sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for placing in 
notebooks. 

i 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C-2 

RESISTANCE IN A.C. CIRCUITS 

DESIRED RESULTS: 

1. To acquaint the student with the affect of resistance only in A. C. 
Circuits. 

2. To understand the meaning of the term "power factor". 

EQUIPMENT AND MATERIALS: 

1. Oscilloscipe 

2. Lamp bank 
3. Switches 
4. Meters 
5. A. C. Generators 
6. Capacitor 

REFERENCES: 

!• American Electricians' Handbpok^ pages 1-43, Sec. 122 

2. Basic Electricity, pages 3-31 to 35 

INTRODUCTION: 

The effect of resistance in alternating current circuits which contains 
resistance only is the same as its effect in direct-current circuits. It 
causes a loss or drop in voltage, with a specified voltage, the greater 
the resistance the smaller the current and vice-versa. Remember that some 
materials have much less resistance than others. Pure resistance circuits 
are made up of electrical devices such as resistors, lamps and heating ele­
ments which have negligible inductance or capacitancet When only such 
devices are used in an A. C. circuit. Ohm's Law, and the circuit rules for 
voltage, current and power can be used as in D. C. Circuits. 

Power in the A. C. circuit is determined in a similar manner as in a D. C. 
circuit by multiplyiao volts and amperes. When the power factor is other 
than unity, all A. C. voltage and current are given in effective valves. 
Effective valves are determined by consicjering the angle of lag or lead 
between voltage and current. 

The power represented by the product of volts, amp3res, and cosine is 
registered on a wattmeter or a watt-hour meter. It represents the power 
you pay for when ''urnished by the electric company. H 

] 
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PRESENTING THE LESSON: 

1. Review the fundamental concepts of power. 

a. A. C. resistance circuits 

b. Draw voltage and current wave 

(1) Sine waves of voltage and currents are "in phase" whenever 
they are the same frequency and pass through zero simul­
taneously, both going in the saqe direction. 

(2) Demonstrate on the oscilloscope 

(3) Set up a circuit ^f incandescent lamps to A. C. Power 
supply. Measure the volts, amps, and watts. Show that 
volts X amps equals watts. 

2. Determination of Power 

a. Circuit having resistance only - measure the volt-amps and 
power supplied to: 

(1) A reactor of negligible resistance 

(2) A capacitor 

b. Circuit having inductive or capacitive reactance 

(l) Measure the power supplied to a single-phase induction motor. 

c. Present the General Formula for Single phase or A. C. Power factor. 

APPLICATION: 

Have the students answer all questions; show all formulas used on the 
assignment sheet. 

CHECKING AND FOLLOW-UP: 

After checking the papers, return the sheets to the students for correc­
tion and placing in their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C--3 

INDUCTANCE IN A.C. CIRCUITS 

DESIRED RESULTS: 

To acquaint the apprentice with the effects of inductance in an alternating 
current ci • luit. 

EQUIPMENT AND SUPPLIES: 

1. Resistors, coils, capacitors, lamps 
2. Oscilloscope 
3. Connecting wire 
4. 16 MM Projector and film 

REFERENCES: 

1. American Electricians' Handbook. Div. I- p. 23, Sec. 45; p. 44, Sec. 125 & 126 
2. Basic Electricity, Vol. 3, pages 49-52 
3. Basic Mathematics, pages 336-351 
4. Electric Circuits & Machines. Lister, pages 63-71 and pages 152-154 

INTRODUCTION: 

INDUCTANCE, which is treated in this assignment, is the electrical property | 
that in an A. C- circuit imposes a counter or back voltage. When the current I 
increases, inductance tries to hold it down and when the current decreases, •§ 
inductance tries to hold it up. While you c?innot see inductance, it is j 
present in every electrical circuit and has the above effects on the circuit | 
whenever the circuit current changes. 

Inductance of a circuit is measured in a unit called "henrys." It is 
expressed by the symbol L. A circuit has an inductance of 1 henry when, 
if the current is changed at the rate of 1 ampere per second, 1 volt is 
induced into the circuit. You must understand inductance and inductive 
reactance in orcar to learn the basics of alternating current. 

PRESENTING THE LESSON: I 

Remember that an alternating current is continuously changing so that the 
circuit inductance affects A. C. current flow at all times. Because a 
joil of wire has more inductance than a straight length of the same wire, 
the coil is called an "inductor." 

Resistors, coils, and capacitors may be connected in series in several 
combinations. A circuit which contains a resistor connected in series 
with a coil will be considered. 

i 
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BASIC ELECTRICITY 

Lesson C-3 

Page 2 

Resistors and coils offer opposition to alternating current. The voltage 
and current relationship in a resistor will be in phase while in a coil; 
the current lags the voltage drop across the coil by 90 degrees* The 
combined opposition is called impedance and is measured in ohms. 

DEMONSTRATIONS: 

1. Analysis of a series circuit containing two resistors, or lamps* 

2. Analysis of series circuit containing a resistor in series with a coil. 

3. Set up a series circuit consisting of a resistor and a coil, each having 
corresponding resist?nce and reactance of about the same value. 

4. Show the actual relationship of voltage and current in each part of 
the circuit by using an oscilloscope. 

5. Show film—"Inductance in A. C. Circuits" 

APPLICATION: 

A. Check-up on Basic Mathematics: 

1, Work problems No. 2, 3, and 5, page 340. 

2. Work problems No. 1, 6, and 12, pages 342-343. 

3. Answer questions on the Assignment Sheet 

CHECKING AND FOLLOW-UP: 

Check the answers to questions and return to the students for correction 
and filing in notebooks. 

i ? 

i 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C'-4 

INDUCTIVE REACTANCp 

DESIRED RESULTS: 

To acquaint the apprentice with the effects of lnducti>/e Reactance in an 
alternating current circuit. 

EQUIPMENT AND SUPPLIES: 

1. Oscilloscope 
2. Resistors 
3. Core Materials 
4. Bell Transformer 
5. Light Bulbs, for batteries & eO-watt, llO V (white & red) 
6. Coils 
7. Wire connectors 
8. Meters 

REFERENCES: 

1. American Electricians' Handbook. Div. 1, page 23, Sec. 46 
Div. 1, page 44, Sec. 126 & 127 

2. Basic Electricity, Vol. 3, pages 6l-'64 
3. Basic Mathematics, pages 340-366 
^» *Swoope's Laws in Practical Electricity, pages 365-366 

INTRODUCTION: 

Inductive reactance is the opposition to current flow offered by the 
inductance of a current. As you know, inductance only affects current 
flow while the current is changing, since the current change generates 
an induced EMF Reactance is expressed in Ohms as in resistance, in the 
formula inductive reactance is represented by the letters Xi . 

Because an understanding of inductance and inductive reactance is funda­
mental to an understanding of alternating current, be sure that the stu­
dents master this material including the use of formulas. 

PRESENTING THE LESSON: 

I. Show the following waveforms on the chalkboard: 
1. A. C. Voltage and current waveforms in an inductive circuit 
2. How frequency affects current 
3. Voltage and currents are in phase in a circuit of pure resistance. 
4. Voltage and currents are 90° out of phase in a circuit of pure 

inductance. 

s 
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Demonstrations: 
1. How inductance varies with core material. 
2. Determining the starting voltage of a neon lamp. 
3. Observing A. C. and D. C. cirrent flow in a resistive circuit. 
4. How inductive reactance affects the total circuit current. 

APi^LICATION: 

Have the students answer the questions and work the problems on the 
assignment sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers and help any of the students that had trouble with the 
problems. 

10 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C-5 

CAPACITANCE 'N A.C. CIRCUITS 

t DESIRED RESULTS: 

To help clarify the concept of capacitance by showing that when the voltage 
across an electric circuit changes, the circuit opposes this change. 

EQUIPMENT AND SUPPLIES: 

1. Two-plate capacitor 
2, Knife switch 
3. Dry cell 
4, Ammeter 

5. Various types of capacitors 
6. Wire connections 
7. 16 MM projector 
8. 16 MM Film—"Capacitance 

in A. C. Circuits" 

! 

X 

REFERENCES: 

1. American Electricians' Handbook. Div. 1, p. 23, Sec. 47; p. 44, Sec. l28 
2. Basic Electricity. Vol. 3, pages 77-92 
3. Basic Mathematics, pages 366-376 and 383 
4. *Swoope's Laws in Practical Electricity, pages 331-336 

INTRODUCTION: 

Capacitance exists in an electric circuit because certain parts of the 
circuit are able to store electric charges. Capacitance is dependent on 
the area of the metal plates, the characteristics of the dielectric, and 
the distance between the plates. The effectiveness of a dielectric for 
use in a capacitor is described by a number called the "dielectric" 
constant. The number is based on the assumption that air has a dielectric 
of 1. Bakelite varies from 4.0 to lO.O, rubber compounds from 3.0 to 7.0 
and paper from 2.0 to 2.6. 

PRESENTING THE LESSON: 

A. What factors determine the reactance? 

1. 

2. 
3. 

The size of the capacitor is one factor. The larger the capacitor, 
the greater the number of electrons that may be accumulated on its 
plates. 
Increasing the distance between the plates decreases capacitance. 
Changing the Dielectric material changes the capacitance. Example, 
using Mica as a dielectric increases the capacitance. 

B. What is working voltage? 

The working voltage is the largest voltage that may be placed across a 
capacitor before it breaks down. The working voltage in a parallel 
circuit is the working voltage of the weakest capacitor. The working 
voltage in series circuit is the sum of the working voltages of the 
series capacitor. See formulas—Basic Mathematics, pages 377 and 394. 

11 
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DEMONSTRATIONS: (See Basic Electricity) 

1. Charging a plate NEGATIVELY AND POSITIVELY. 
2. D. C. current flow stops when the capacitor becomes charged. Switch 

jp closed—capacitor charges Switch open-capaqitor remains charged. 
Switch reversed—capacitor discharges and then charges with reversed 
polarity. 

3. A. C. current in a capacitive circuit—charge and discharge currents 
cause a deflection on the A. C. ammeter. 

4. To prove that capacitors appear to block D. C. but permit A. C. to pass. 

C. Show the film—"Capacitance in A. C. Circuits" 

REVIEW of Capacitance in A. C. Circuits by having the students explain the 
terms and items brought out in the film: 

1. Capaci+ance 
2. Capacitor 
3. Capacitor charge 
4. Capacitor discharge 
5. Farad 
6. Microfarad 
7. Micromicrofarad 
8. Dielectric 

APPLICATION: 

Have the students answer the questions on the assignment sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

After ehecking the papers, return them to the students for correction and 
placing in their notebooks. 

12 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C-6 

CAPACITANCE REACTANCE 

DESIRED RESULTS: 

To acquaint the apprentice with tha effects of Capacitive Reactance in an 
alternating current circuit. 

EQUIPMENT AND SUPPLIES: 

1• Lamps 
2. Resistors 
3. Capacitors 
4. Voltmeter 
5. Batteries 
6. Power supply or Transformer 

REFERENCES: 

!• American Electricians' Handbook. Di, 1 - page 24, sec. 49 
page 44, sec. 129 

2» Basic Electricity. Vol. 3, pages 107-111 
3. Basic Mathematics, pages 376-381 
4. *Swoope's Laws in Practical Electricity, paces 368-371 

INTRODUCTION: 

Capacitive Reactance is the opposition to current flov/ offered ty the 
capacitance of a circuit. It is measured in ohms, the same as resistance 
and inductive reactance. Capacitive Reactance is designated by the symbol 
X^ Alternating Current continuously varies in value and polarity, there­
fore the capacitor is continuously charging and discharging, resulting in 
a continuous circuit current flow and a finite value of capacitive reactance. 

« 

Inductive reactance and capacitive reactance have exactly opposite effects 
in a circuit. Inductive reactance opposes change of current in a circuit; 
capacitive reactance opposes change in voltage. In a series circuit the 
inductive reactance tends to neutralize the capacitive reactance. 

PRESENTING THE LESSON: 

A. Show by drawing on the chalkboard and in the text Basic Electricity: 
1. Charging and discharging currents of a capacitor. 
2. How frequency affects the flow of A.C. current through a capacitor, 
3. How capacitance values affect capacitive resistance. 
4. In a pure capacitive circuit, the current leads the voltage. 
5. Show the Power Wave of a circuit containing only capacitance. 

13 
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B. Demonstrate (See Basic Electricity. Vol. 3, pages 113-118) 
1. A voltmemter connected across a capacitor acts as a RESISTOR 
2. A neon lamp is an open circuit until its starting voltage is 

reached. 
3. Observe the time delay of an R. C. time constant. 
4* Show that a change in resistance changes the R. C. time constant. 
5. Show that a change in capacitance changes the R. C. time constant. 
6. Obi-serve the charging current of a capacitor. 
7. Observe the capacitance reactance as the capacitance changes. 

APPLICATION: 

Answer questions and solve problems on the assignment sheet for this lesson. 
See Basic Mathematics for formulas to use with problems. 

CHECKIf̂ Ĝ AND FOLLOW-UP i 

After checking the assignment sheets, return them to the students for 
correction and placing in the notebooks. 

14 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C-7 

TRIGONOiVIETRY FOR A.C. ELECTRICITY 

DESIRED RESULTS: 

1. To study the relationships that exist among the sides and angles of 
a right triangle. 

2. I'o know that these relationships form a basic mathematical tool used 
in the solution of A. C. electrical problems. 

EQUIPMENT AND MATERIALS: 

i. Chalkboard 

2. Chalkboard Tools 

REFERENCES* 

i- Basic Mathematics, pages 294-307 

ll'iTP.CDUCTION: 

Trigonometry is the study of the relationships that exist among the sides 
and angles of a triangle. It is one of the most useful forms of mathema­
tics, which treats of the measurement of triangles. A study of trigono­
metry and its methods is important to students of technical subjects. 
The students will find its use necessary in the solution of many p̂ 'oblems 
in alternating-current circuits, mechanics, surveying, etc. 

In solving alternating current problems, it is necessary that the sludent 
know the functions of the SINE, COSINE, and TANGENT uf an angle and how to 
use them. 

PRESENTING THE LESSON: 

1. Review ANGLES—NAMING ANGLES, MEASURING OF ANGLES and KINDS OF ANGLES. 

2. TRIANGLES—a closed plan figure of three sides. 
a. A Right Triangle 
b. Naming the sides of a Right Triangle 

3. The Trigonometric Formulas 
a. Sine of an angle 
b. Cosine of an angle 
c. Tangent of an angle 

4. Using the Table of Trigonometric Functions 
a. How to find the decimal values of the functions of angles from the 

table of natural functions. 
b. How to find the angles corresponding to the decimal values of the 

functions. 

15 



fp'«=''^gf^!5?^^P^^^ggl^?^ig!?SSRS^?i^!iPS?SP^^W^^^^^5^^^S^^^^B^^^W MM|JP**P!M4Ji<^4.?j4'U4" 

INSTRUCTOR'S MANUAL 

BASIC ELECTRICITY 

Lesson C-7 

Page 2 

5. Demonstrate 
a. Finding the Acute Angles of a Right Triangle. 
b. Finding the sides of a Right Triangle. 
c. How to use the Right Triangle to solve alternating current prob­

lems by substituting electrical values, 

APPLICATION: 

The students will answer the questions and work the problems on the 
Assignment Sheet for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for correction 
and placing in their r.otebooks. 

16 



INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C-8 

VECTORS 

DESIRED RESULTS: 

1. To study the term VECTOR as it represents a straight line having a 
definite LENGTH & DIRECTION. 

2. To learn that VECTORS are commonly used to show the amount anJ direc­
tion of a quant itiey like lOO-lb. force which acts straight up. 

3. Vectors are used to show the amount and time at which a voltage or 
current is acting. 

EQUIPMENT & MATERIALS: 

1. Chalkboard 

2. Chalkboard Tools 

REFERENCE: 

!• Basic Mathematics, pages 399-404 

INTRODUCTION: 

In a circuit containing only resistance, we have seen that the voltage 
and current occur at the same time or are in phase. To indicate this 
condition by means of vectors, draw the vectors for the voltage and the 
current in the same direction. Vectors which are drawn in different 
directions will indicate that the voltage and current are happening at 
different times. 

PRESENTING THE LESSON: 

1. Draw a line representing vectors for the voltage and the current 
acting in the same direction. The angle between the vectors is 
0° and is called the phase angle; it is demoted by the Greek letter, 
theta4G>. (See figure 17-2,"p. 399 of Basic Mathematics). Work 
the examples on the chalkboard*. 

2. Draw a vector Diagram showing the voltage Vector "leading" the 
current vector by 90° in a purely inductive circuit. (See fig. 
17-4, page 401 of Basic Mathematics). We must show which vector 

To 
Let 

is the "leading" vector and which is the "lagging" vector, 
show these quantities, we must use the numbers on a clock. 
us use the hour hand of a clock as a vector. A vector pointing 
to 3 o'clock occurs after a vector pointing to 12 o'clock, and 
are 90° apart. Similarly, a vector pointing to 3 o'clock occurs 
before a vector pointing to 6 o'clock. 

17 
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3. The amount of current that will flow in a "pure" inductive circuit is 
found by Ohm's Law. (See pr 401, Basic Mathematics) Demonstrate with 
several problems. 

The students will answer the questions and work the problems on the Assign­
ment Sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for correction and 
placing in their notebooks. 
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Lesson C-9 

SERIES A.C. CIRCUITS 

DESIRED RESULTS: 

1. To show the effects of a combination of resistance, inductance, and 
capacitance connected in series. 

2. To show the relationship of voltage and current in a series circuit 
containing R, L, and C. 

3. To acquaint the apprer.tice with the problem of resonance in an alter­
nating current series circuit* 

EQUIPMENT AND SUPPLIES: 

I 

1. A. C. Power Supply or Transformer 
2. Knife-edge switches 
3. Resistors (1500-OHM) 
4. A. C. Voltmemter (0-250 volt) 
5. Filter Choke (5-Henry) 
6. Capacitors (l-mfd &'.25-mfd) 
7. 16 MM Projector - A. C. Series Circuits 

REFERENCES: 

1. Basic Electricity, pages 4-26 thru 4-42 
2. Basic Mathematics, pages 408-432 
3» *Swoope's Lessons in Practical Electricity, pages 391-394 

INTRODUCTION: 

An electrical AC circuit may be completely inductive or capacitive. 
It may also include resistance, inductance and capacitance in series. 
When the inductive reactance equals the capacitive reactance, a condi­
tion called resonance exists. 

Since the capacitive reactance opposes inductive reactance, they will 
cancel each other and the resistance of the circuit will be the only 
remaining opposition. Illustration—AC Series Circuit Current Flow, 
pages 4-26, Basic Electricity. 

PRESENTING THE LESSON: 

'O 

Characteristics of the Series Circuit having R, L, and C. 
A. Circuit having Xi greater than X^ 

Circuit having X^ greater than X|_ 
Resonant circuit, X|_ equal to X 
Summarize the characteristics with respect to impedance, total 
voltage, and phase relation to the total voltage and current. 

B. 
C. 
D. 

19 



^^•^.^•7;-,^-^.,W-WW-WI!llia»4^MWJMJM^^^ jP^»t.lMi']Mfai4^Ufey!b-*s^-^^^^ 

INSTRUCTOR'S MANUAL 

BASIC ELECTRICITY 

Letter C-9 

Page 2 

I I. Demonstrations 
A. Set up a R and L series circuit voltage as shown on pages 4-37, 

Basic Electricity. 
3. Set up a R & C series circuit voltage; see pages 4-38. 
C. Set up the L & C series circuit voltages; see pages 4-39 
D. Series resonance 

1. Set up and observe the voltages and current flow in an R, L, 
and C series circuit. See pages 4-40 

2. Observe the circuit voltages and current change as the capa­
citance value is changed. 

III. Visual Aid 
Use a cathode ray oscilloscope to show the phase relationship of 
current and voltage across each part of each circuit used in the 
demonstration. 

APPLICATION: 

Using the Assignment Sheets for this lesson, the students should answer 
the questions and solve the problems. 

Notes This is a lengthy assignment and it may require more than one 
meeting to complete. 

CHECKING AND FOLLOW-UP: 

Correct the questions and problems, and return the sheets to the students 
for correction and filing in their notebooks. 
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Lesson C-lO 

PARALLEL AC CIRCUITS 

DESIRED RESULTS: 

1. To determine the current and voltage relations in an alternating 
current circuit containing resistance and capacitance in parallel. 

2. To determine the current and voltage relations in an alternating 
current circuit containing resistance, inductance, and capacitance 
in parallel. 

3. To find the inductance or capacitance needed to produce resonance 
in an AC parallel circuit. 

EQUIPMENT AND SUPPLIES: 

1. AC Power Supply or Transformer 
2. Knife edge switches 
3. AC milliommeter (0-50 MA) 
4. Voltmeter (0-250 volt) 

5. Resistors (24 MA) 
6. Capacitors (32 MA & 1-Mfd) 
7. Filter Choke (5-Henry) 
8. Wire connections 

REFERENCES: 

1. Basic Electricity, pages 4-4l thru 4-62 
2» Basic Mathematics, pages 433-467 

INTRODUCTION: 

The majority of industrial power distribution lines have currents lagging 
the voltage. Power companies have found it advantageous to offset this 
condition by connecting banks of capacitors in parallel with the load. In 
this assignment the study is first limited to a circuit containing a resistor 
connected in parallel with a capacitor. 

The second consideration is given to the parallel circuit containing three 
branches; resistance, inductance, and capacitance. When the reactor current 
is equal to the capacitor current, a parallel resonance or anti-resonance 
exists. This condition has a very practical application in the industrial 
electrical field. 

PRESENTING THE LESSON: 

11. 

Parallel Circuit with Capacitor and Resistance 
A. Current and voltage relations in resistance branch 
B. Current and voltage relations in capacitor branch 
C. Resultant current taken by the combining of these two branches 

into a parallel circuit 
D. Line voltage and current relations 

Parallel Circuit Containing Resistance, Inductive Reactance, and 
Capacitive Reactance in Parallel 
A. Current and voltage relationship in each branch 

Obtaining the line current using vectors 
1. Current in capacitive reactance branch 180 degrees out of 

phase with current in inductive reactance 
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2. Reactor current greater than capacitor current 
3. Capacitor current greater than reaptor current 

III. Resonance in a Parallel Circuit 
A. Review of resonance in a series circuit 
B. Effect of line current 

1. Current is equal in inductive reactance branch and in capaci-
tive reactive branch 

2. Line current is equal to current taken by resistance branch 
3. Line current is equal to minimum value 

IV, Demonstrations 
Wire up a parallel circuit consisting of three branches, R, L, and C. 
1. Observe the total current of an R and L parallel circuit, 

a. Measure the branch currents of R and L 
2. Observe the total current of an R and C parallel circuit 

a. Measure the branch currents of R and C 
3. Observe the total current of a C apd L parallel circuit 

a. Measure the branch currents of C and L 
4. Find the total current of the Rj and L and C parallel circuit 

a. Measure the branch currents 1 , 1 , and l^ 
5. Show the current flow in a parallel resonant circuit 

gi. Varying values of capacitance through resonance varies the 
currents 1 and 1, 

b. Check the value OT circulating qurrent in a parallel resonant 
circuit. 

APPLICATION: 

Complete the Assignment Sheets containing questions and problems. Lend 
assistance with the problems where needed. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for corrections 
and filing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

Lesson C-U 

POWER IN AC CIRCUITS 

DESIRED RESULTS: 

1. 
2. 
3. 
4. 

Voltmeter 
Ammeter 
Wattmeter 
AC Power Supply 

REFERENCES: 

1. To understand the meaning cf the term "Power Factor". 

2. To show the apprentice how power in an AC circuit is determined. 

EQUIPMENT AND MATERIALS: 

5. Motor or Industrial Power Load 
6. Lamp banks 
7. Capacitors 
8. Resistors 

!• American Electricians' Handbook, pages 1-45 & 48; 3-38 
2. Basic Electricity, pages 3-33 thru 35; 3-72 thru 76 & 3-112 
3. Basic Mathematics, pages 402, 405, 468-490 
4. *Swoope's Lessons in Practical Electricity, page 398 

INTRODUCTION: 

The power in a DC circuit is the product of volts and amperes. In an AC 
circuit, the voltage and current are seldom in phase. Incandescent lighting 
and heating are the exceptions. The apparent power or product of volts 
and amperes must be multiplied by a "power factor" to determine the true 
or real power. 

See AC Power Waveform, pages 3-33, Basic Electricity. 

For "in phase" voltage and current waves, all of the instantaneous powers 
are above the zero axis and the entire curve is above the zero axis. This 
is determined when two positive values are multiplied together, the rasult 
is positive, and whenever two negative values are multiplied together, the 
result is also positive. 

PRESENTING Wl LESSON: 

I. Fundamental Concepts of Power 

A. AC Resistance Circuits 

B. AC Inductive Circuits 

C. AC Capacitive Circuits 

•/<fi' 
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II. Determination of Power 

A. Circuit having resistance only 

B. Circuit having inductive reactance or capacitive reactance 

C. Circuit having a reactive load (c&pacitive or inductive) 

D. General Formula for "single phase" or AC Power 

E. Measureiment of AC Power 

III. Power Factor 

A. Concept, definition and determination of power factor 

IV. Demonst^-ations 

A* Set up circuits of incandescent lamps connected to an AC supply. 

Measure the volts, amperes, and watts. Show that volts x amperes 

equals watts. 

B. Measure the volt-ampere and power supplied to: 

1. A reactor of small resistance 

2. A capacitor 

C. Measure the volts, amperes, watts or the power supplied to a 

single-phase induction motor. 

APPLICATION: 

The students will answer the questions and solve the problems on the 

Assignment Sheet. Give assistance with the problems where needed. 

CHECKING AND FOLLOW-UP: 

After checking the answers return the sheets to the students for correc­

tions and placing in their workbooks. 
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Lesson C-12 

POWER FACTOR CORRECTION 

DESIRED RESULTS: 

To acquaint the student with the method and importance of power factor 
correction. 

EQUIPMENT AND MATERIALS: 

1. Chalkboard 
2. A capacitor (large kva) for demonstration 

REFERENCES: 

1. American Electricians' handbook 
2. Basic Mathematics, pages 490-500 
3. Library 

r 

o 

INTRODUCTION: 

Power is the rate of doing work. A watt is the unit of power or equal 
to the work done by the current of one ampere under the pressure of one 
volt. A wattmeter is not cpnstructed with the basic meter movement. It 
uses field coils with no permanent magnet to furnish the magnetic field. 
Since wattmeters work differently than other meters and are easily damaged 
if connected incorrectly, they must be operated properly. 

Measurement of Power Factor can be done by using a power factor meter. 
The exterior of the single-phase power factor meter is identical to the 
wattmeter. While a source may produce volts and amperes, the power in 
watts may be small or zero. The ratio between the power in watts of a 
circuit and the volt-amperes of a circuit is called "power factor". In 
a pure resistive circuit the "power factor" is equal lo power in watts 
divided by volt-amperes which equals one (l). 

PRESENTING THE LESSON: 

The ideal power transmission occurs when the current is in phase with the 
voltage or when the "power factor" is one (l). This can be accomplished 
by connecting a capacitor or a bank of capacitors across the line or in 
parallel with the inductive equipment. Show the students a capacitor. 

The size of the capacitor is determined from tables showing the relation­
ship between ""power-factor""*, load Kva and Kva capacitors needed for any 
desired new power-factor. The size of capacitor necessary to raise the 
power factor of a given load to a higher value can be found as follows: 
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Assume a 500 kva load at 60 per cent power factor; 500 kva x 0.60' = 30C kw. 
It is desired to raise the power factor to 90 per cent. The capacitor kva 
necessary is found by multiplying 300 kw by the factor taken from the power 
factor correction table, which is 0,85. The capacitor needed would be 
255 kva. 

The power-factor correction theory is not in the realm of apprentice work 
or the electrical maintenance department. It ii. an engineering problem and 
engineers should calculate the problems with the actual correction being 
made with capacitors or synchronous motors. The maintenance electrician 
should be familiar with the dangers in working with capacitors. A capaci­
tor can maintain a charge sufficient to produce a fatal shock for a long 
time after it is disconnected from a charged line. A capacitor should be 
fully discharged before any maintenance work is done to it or around it. 

APPLICATION: 

The students will complete the questions and solve the problems on the 
assignment sheet. 

CHECKING AND FOLLOW-UP: 

The answers should be checked and the papers returned to the students for 
correction and filing in their workbooks. 
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Lesson G-l3 

CARACI TORS 

DESIRED RESULTS: 

To acquaint the apprentic with construction, installation, use, markings, 
and protect ion of capacitors needed for industrial use. 

MATERIALS: 

1. 
2. 
3. 

4. 

REFERENCES: 

A C Supply, meters and oscilloscope 
100 W. lamp, 10 and 5 mfd capacitors, switches 
a. 16 mm, sound film - Capacitance - U. S. Navy - Castle No. 15402 
b. 35 mm. - Filmstrip - Capacitive Reactance - U. S. NavyjCastle No. SN648 
Samples: Industrial Capacitor & Motor Capacitor 

1. American Electricians' Handbook, pages 4-126 thru 130 
2. Basic Electricity^ pages 3-93 thru 105 
3. National Electrical Code. Article 460 

INTRGDUCTIGN: 

Practically all electrical apparatus is composed of a combination of resis­
tors or coils. Some industrial equipment such as capacitor motors, capaci­
tor banks, and automatic switchgear use capacitors. Many kinds of capacitors 
are used in electricity and electronics. In order to choose the best type 
for a particular job, you should know how they are made and operate. You 
should be familiar with the symbols used to indicate certain special types 
of capacitors. Capacitors consist of two plates of electricalconducting 
material such as aluminum or tin, separated by an insulating material called 
the "dielectric", such as air, waxed paper, mica, glass, etc. 

PRESENTING THE LESSON: 

I. The meaning of capacitance 

A. Physical construction of a capacitor 

1. Two conductors with insulation between them 

B. Characteristics of a capacitor 

1. Will not pass current 

2. Will hold a current 

C. Demonstration of the action of a capacitor 

(show diagram) and set up circuit 

27 
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Test 1 - Close the switch and note the anmeter reading., instantaneous 

current indication is followed by zero reading. 

Test 2 - Open the switch and connect a suitable scale voltmerter to the 

terminals of the capacitor about one mihuce after the switch is opened. 

The voltmeter will read instantaneously and fall to zero as the charge 

is absorbed by the meter. 

11. Measurement of Capacitive Reactance Effect 

A. Demonstrate the effects of capacitive reactance in a lighting current. 

Test 1 - Insert a capacitor of about lO mfd capacity in the circuit. Note 

the brilliancy of the lamp. 

Test 2 ' Replace the lO mfd capacitor with 5 mfd capacity. Note the bril­

liancy of the lamp. Current decreases with a decrease of capacity. Reac­

tance effect increases with decrease of capacity. 

B. Review the characteristics of capacitive reactanc3 . 

1. Review the formula for capacitive reactance. 

2. Calculate the reactance of each Ctipacitor used in the demonstration. 

3e Calculate the current for each demonstration. 

III. Effect of the Capacitor on Voltage- Current Relationship 

A. Connect a cathode ray oscilloscope in the circuit of a capacitor which 

is across an AC line. 

IV. Visual Aids 

A. Show samples of models of an industrial capacitor and a motor capacitor. 

B. Show the films. Discussion of the films. 
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Page- 3 

Have the students complete the assignment questions based on the NEC, 

Article 460. 

CHECKING AND FOLLOW-UP: 

After checking the answers, return the papers to the students for corrections 

and filing in their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson C-l4 

HAZARDOUS LOCATIONS 

DESIRED RESULTS: 

1. To acquaint the student with the three classes of hazardous locations 
and the general type of wiring permitted in each place. 

2. To be able to recognize a hazard and develop the ability to classify 
the hazard involved. 

REFERENCES: 

1. American Electricians' Handbook, pages 9-180 & l8l 
2. Local Electrical Codes and Ordinances 
3. National Electrical Code. Articles 500 and 5l0 
^' National Electrical Code & Blueprint Reading^ Graham, Unit 5, p. l2l ff 

INTRODUCTION: 

The assigned material for the next lessons deals with wiring in areas 
where there is danger of explosion or fire, resulting from operation of the 
electrical installation. The CODE breaks down the various types of ha-

l zardous locations into three classes. Each of these three main divisions 
is subdivided into twp smaller divisions. Various types of wiring and 

U equipment have been specified for the different kinds of hazards. Class I 
deals with activities in which fire or explosion may result from gases or 
vapors. Class I I deals with dusts and Class III is reserved for combus­
tible fibers. There are two small divisions under each class. In the 
first section, the particular danger is imminent at any or all times 
during the normal course of operation. In the second section, the danger 
is not believed present under ideal conditions. It is likely to arise from 
a reasonably foreseeable accident, 

PRESENTING THE LESSON: 

First, the students should review the particular kinds of hazards covered 
by the three main divisions and the general type of wiring permitted in 
each location. 

Second, the detailed requirements for each sub-class should be carefully 
read. 

The main benefits to be derived from this study are the ability to recog­
nize a hazard and the ability to decide upon a rough classification of the 
hazard 'nvolved. After the wireman has accomplished this much, he should 
then study the more detailed rules concerning installation. 
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DISCUSSION ITEMS: 

1. What is the principle of operation of a dielectric point spray unit? 
What precautions would you suggest for preventing spark-over? 

2. In a booth where lacquers are sprayed on small machine parts, which 
is the greater hazard, explosion or fire? 

3. A motor is installed in the basement of a three-story garage building. 
This motor drives a blower which draws gasoline fumes out of the garage 
through a sheet-metal duct system to the outside of the building. 

a. What type of induction motor is required for the operation? 

b. Suppose the blower were installed on the roof instead of in the 
basement. Would this change in location after you reply? 

4. Gasoline in closed containers is stored in a large room. Through the 
upper part of the room, a 2-inch pipe carries high-test gasoline from 
a pump located outside the room to a tank located on the other side of 
the room. 

a. What type of hazard exists in the room? 

5. A certain industrial building has quantities of dry dust suspended 
in the air. 

a. What class of hazard does this constitute? 

b. Can you suggest a simple expedient for reducing the hazard inside 
the building? 

VISUAL AIDS: 

Show 16 mm Film—"Preventing Fires through Electrical Safety" Employers 
Mutual Liability Insurance Co. of Wisconsin, Wausan, Wis. 

APPLICATION: 

Have the students answer questions on the Assignment Sheet. • 

CHECKING AND FOLLOW-^UP: 

Check the answers and return the sheet to the student to be placed in 
their workbooks. 

I 
j 
i 
! 
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JMEC Lesson C-15 

CLASS I INSTALLATIONS 

(HAZARDOUS LOCATIONS) 

DESIRED RESULTSt 

To acquaint the apprentice with the safety devices used in hazardous 
locations called Class I. 

REFERENCES: 

1. National Electrical Code. Article 501 
2. National Electrical Code and Blueprint Reading. Graham,Unit 5, page l2l ff; 

b/p page 123 

INTRODUCTION: 

The next three lessons are concerned with locations that, because of their 
nature, call for higher standards with I'espect to materials or for methods 
of installation, than are thought necessary in the general run of electrical 
wiring. 

Class I deals With activities in which fire or explosion may result from 
gases or vapor; 

METHODS OF REDUCING HAZARDS: 

1. Placing seals between safe areas and perilous ones. Seal fittings are 
inserted in conduits to arrest sparks, using a suitable compound to 
accomplish the purpose. In some areas, where non-conductive dusts are 
present, a length of conduit may serve ir. place of the fitting. 

2. Sparking devices are sealed pff from runs of conduit which enter them. 
In some cases, the safety rule is met by placing sparking contacts in 
an oil bath or a hermetically sealed chamber. 

3. Rigid conduit or mineral-insulated cable are prescribed as the only 
acceptable wiring methods in the majority of hazardous locations. Con­
tinued grounding must be assured by means of bonding and not by lock-
nuts and bushings. Fittings must be explosion proof, dust-ignition 
proof, depending upon the nature of the particular hazard. 

4. Motors within the scope of Class I, Division I, must be explosion 
proof. Under Class I, Division 2, standard motors can be used if 
they have no sliding contacts. Motors within Class II and III must 
be totally enclosed or pipe-ventilated. 

Extension cords are prohibited in certain occupancies, and allowed 
in others only if approved for the particular service. 
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ESPECIALLY LISTED OCCUPANCIES: 

1. In Commercial Garages, the NEC requires that plug receptacles within 
18 inches of the floor be treated as subject to Class I, Division 2 
requirements. 

2. Unventilated Garage Pits, Aircraft Hangars, Gasoline Dispensing Island 
are devoted as Class I, Division 1, to a height of 4 feet above grade. 

3. Finishing Processesj where paints, lacquers, or other flammable coatings 
are applied by spraying, dipping, brushing, or similar means, must be 
carried out under prescribed safeguards for electrical wiring and equip­
ment. Of particular interest here, are electrostatic units which incor­
porate high-voltage transformers. 

4. Anesthetizing Locations of Hospitals are deemed to be Class I, Division 1 
to a height of 5 feet above the floor. Gas Storage Rooms are in the 
same designation. 

Special Rules apply to lighting and surgical equipment within the 
operating room. 

5. Theatres and Motion Picture Studios are given adequate consideration 
in the NEC. 

Fires may occur suddenly from jiemporary wiring in connection with stage 
scenery, projection room equipment, arc lamps, and other portable devices. 

6. Radio or Television Studios anH Receiving Stations must be guarded from 
danger offered by high-voltage electronic wiring systems or equipment. 

VISUAL AIDS: 

Appropriate Films or Models 

APPLICATION: 

The students answer the questions on the assignment sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers on the sheets and return to the students for correction 
and placing in workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson C-16 

il CLASS II INSTALLATIONS 

(HAZARDOUS LOCATIONS) 

DESIRED RESULTS: 

To acquaint the apprentice with the safety devices used in hazardous 
I locations, called Class II. 

REFERENCES: 

!• National Electrical Code. Article 502 | 
2. National Electrical Code and Blueprint Reading. Graham, Unit 5, See p. 125 b/p| 

INTRODUCTION: | 
I 

If approved electrical devices of high quality are used, but installed in | 
a haphazard fashion and with no regard to the relation of one device to | 
the other, the total load, or the hazardous operating conditions, the complete I 
installation may be dangerous. It is necessary that standardized methods | 
be set up which have been found in practice to be safe. I 

I 
l 

These standardized methods that experiment and experience have shown to 
be correct are set down in a form which has come to be known as the Natio-

»-!>. nal Electrical Code. ""NEC" 
J 

5 
t 

Class II is concerned with the possibility of fire or explosion from dusts. 

THE PURPOSES OF THE CODE: 

It is well to review the purposes of the CODE as outlined in the following 
quotation from the INTRODUCTION of the Code. 

a. The purpose of this Code is the practical safeguarding of persons and 
of buildings and their contents from hazards arising from the use of 
electricity for light, heat, power, radio, signaling, and for other 
purposes. 

b. This Code contains basic minimum provisions considered necessary for 
safety. Compliance therewith and proper maintenance will result in 
an installation, essentially free from hazard, but not necessarily 
efficient, convenient, or adequate for good service or future expan­
sion of electrical uses. 

c. The Code is not intended as a design specification or an instruction 
manual for untrained persons. 

The Code is revised from time to time but not necessarily at regular 
intervals. Usually the Code is reissued every two or three years. 
Each new Code carries changes in the rules as compared with the pre­
vious issue. New Sections or even New Articles are added from time 
to time. 
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Give examples of installations that must be made in Dust areas. Show 
how the fittings must be explosion-proof, dust-ignition proof, or dust 
tight, depending upon the nature of the hazard. 

APPLICATION: 

The students will answer the questions on the Assignment Sheet for this 
lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets to the students for correction and 
placing in their workbooks. 
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NEC Lesson C-17 

( D CLASS III INSTALLATIONS 

(HAZARDOUS LOCATIONS) 

DESIRED RESULTS: 

To acquaint the apprentice with the safety devices used in hazardous loca­
tions, called Class III. 

REFERENCES: 

1. National Electrical Cpde, Article 503 
2» National Electrical Code & Blueprint Reading. Graham, b/p, page 126 

INTRODUCTION: 

Class III deals with activities in which fire or explosion may result 
from combustible fibers. 

Electricity is a powerful force. Under control, it safely performs an 
endless variety of work for us; uncontrolled, it can lead to harm and 
damage. It is under control when the right kinds of materials are in­
stall̂  d in the right way. It becomes uncontrolled when the wrong kinds 
of materials are used or when the right kinds of materials are wrongly 
installed. 

Uncontrolled electric power can cause fires that can kill people and lead 
to a multitude of costly results. When these things happen, individuals 
and companies are the greatest sufferers. Insurance companies also suffer 
losses, which can result only in higher rates which individuals art3 called 
upon to pay. Insurance companies have led the way in setting up of minimum 
standards of quality in electrical materials as well as uniform methods of 
installation. 

PRESENTING THE LESSON: 

In the state of North Carolina, there are many examples of mills that store, 
process, and weave cloth that have hazardous locations that may cause fibers 
to burn. Locations in which ignitable fibers are merely stored or handled, 
other than in the actual process of manufacture are assessed to Class I I 1̂  
Division 2. This classification applies mostly to warehouses in which manu­
factured goods, materials in bales, are held for shipment to consumers. 

Study the Article 503 of the NEC for this assignment. Help the students 
to interpret the rules set up for wiring methods in the areas where com­
bustible fibers are stored or processed. 
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BASIC ELECTRICITY 

Lesson C-lV 

Page 2 

APPLICATION: 

Have the students to answer questions on the assignment sheet for this 
lesson. 

CHECKING AND FOLLOW-UP: 

The answers will be checked and the sheets will be returned to the stu­
dents for placing in the workbooks. 
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INSTRUCTOR'S MANUAL 

NEC 

BASIC ELECTRICITY 

Lesson C-18 

COMMERCIAL GARAGES., REPAIR AND STORAGE 

RES!DENT IAL STORAGE GARAGES 
(Special Occupancies) 

DESIPED RESULTS: 

"•> bê '̂̂ me acquainted with the NaMonal Fire Protection Association Stan­
dards 1 certain hazardous locations: 

a. Used for service and repair operations in connection with self-propell-'^d 
vehicles (automobiles, busses, trucks, tractors, etc.) in which volatile 
flammable liquids or gases are used for fuel or power. 

b. Used for a residential storage garage of not more than three vehicles. 

REFERENCES: 

!• National Electrical Code, Articles 511 & 512 
2. National Electrical Code & Blueprint Reading, Graham, B/p, page 127 

INTRODUCTI ON & PR£SENTATI ON: 

The provisions of this article shall apply to occupancies which may be 
hazardous because of atmospheric concentrations of explosive gases or 
vapors, or deposits of materials which may be readily ignitable. 

The general rules of this Code shall apply to the installation of elec­
trical wiring and equipment in occupancies within the scope of this article 
except as such rules are modified. Where unusual conditions exist, the 
Code enforcing authority shall judge with respect to the application of 
specific rules. The Code enforcing authority shall be familiar with 
National Fire Protection Association standards applying to occupancies 
included within the scope of this article. 

a. Commercial Garages, Repair and Storage. This classification shall 
include locations used for service and repair operations in connec­
tion with self-propelled vehicles in which volalite flammp'^le liquids 
or gases are used for fuel or power. In these locations there are 
or may be more than three such vehicles stored at one time. 

b. Residential Storage Garages. This classifies a residential storage 
garaoe as a building or room in which not more than three vehicles 
of the types described may be stored. The building will not normally 
be used for other than minor repairs or service operations on such 
stored vehicles. 
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INSTRUCTOR'S MANUAL 

BASIC ELECTRICITY 

Lesson C-l8 

Page 2 
• 

Have the students study the articles assigned and give individual help 
where needed. 

APPLICATION: 

Have the students complete the answers to the questions on the Assignment 
Sheet for this lesson. 

CHECKING AND FOLLOW-UP! 

Check the answers to the questions and return them to the students for 
correction and placing in their workbooks. 
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BASIC ELECTRICITY 

Lesson C-l9 

DESIRED RESULTS: 

AIRCRAFT HANGARS 

(Special Occupancies) 

To acquaint the student with the classification that includes locations 
used for storage and servicing of aircraft. 

REFERENCES: 

1, National Electrical Code. Article 513, Section 5115 
2. National Electrical Code & Bluepring Reading. Graham, B/p, page 127 

INTRODUCTION: 

Aircraft hangars are assigned similar regulations as commercial garages, 
but stricter protection. This classification shall include locations used 
for storage and servicing of airc!"aft in which gasoline, jet fuels, or 
other volatile flammable liquids are used. 

PRESENTING THE LESSON: 

Call attention to the following areas and have the students read each 
subject in the Code reference. 

a. Hazardous Areas 
b. Wiring and Equipment within Hazardous Areas 
c. Wiring not within Hazardous Areas 
d. Equipment not within Hazardous Areas 
e. Stanchions, Rostrums, and Docks 
f. Approved Seals 
g. Aircraft Electrical Systems 

(1) De-energizers 
(2) Energizers 

h. Aircraft Battery 
(l) Charging and control Equipment 

i« Mobile Servicing Equipment 
j. Grounding 

APPLICATION: 

The students will answer the questions on the Assignment Sheet. 

CHECKING AND FOLLOW-UP: 

Check the answers to the questions, return the sheets to the students 
for corrections and placing in their workbooks. 
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IMSTRUCTOR'S MANUAL BASIC ELECTRICITY 

CI 
NEC Lesfion C-20 

GASOLINE DISPENSING AND SERVICE STATIONS 

(Special Occupancies) 

DESIRED RESULTS: 

'yff^ 

To acquaint the apprentice with the classification tnat includes locations 
used for Gasoline Dispensing and Service Staiiion work. 

REFERENCES: 

1. National Electrical Code. Article 5l4, Section 5120 
2, National Electrical Code & Blueprint Reading. Graham, page 128 

INTRODUCTION AND PRESENTATION: 

Space in the immediate vicinity of a gasoline dispensing island is denoted 
as Class I, Division 1, to a height of 4 feet above grade. Bulk storage 
plants for gasoline are subject to comparable restrictions. 

This classification shall include locations where gasoline or other volatile 
flammable liquids are transferred to the fuel tanks of self-propelled vehicles. 
Dispensing islands are areas extending 18 inches in all directions from the 
base of the pump. Wliere an individual pump or dispensing device is not 
mounted on an elevated island, an area extending 18 inches in all directions 
from the base of the pump shall be considered to be in dispersing island. 

Call attention to the following areas and have the students read the restric­
tion for each subject in the code reference. 

a. Hazardous Areas 
b. Wiring and Equipment within and not within Hazardous Areas 
c. Circuits Disconnects 
d. Sealing 
e. Grounding 

APPLICATION: 

Have the students answer thv̂  questions provided on the Assignment Sheet 
for this lesson. 

CHECKING AND FOLLOW-UP: 

After checking the answers, return the sheets to the studerits for cor­
rections and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson C-21 

BULK STORAGE PLANTS 
(Special Occupancies) 

DESIP.CD RESULTS! 

To acquaint the apprentice with the classification that includes locations 
vhere gasoline or other volatile flammable liquids are stored in tanks of 
one carload or more. 

REFERENCES: 

1. National Electrical Code. Article 5l4, Section 5125 
2* National Electrical Code & Blueprint Readingfv Graham, page 128 

INTRODUCTION AND PRESENTATION: 

Bulk storage plants for gasoline are subject to comparable restricitions 
as Aircraft Hangars. The products stored in these large tanks are usually 
distributed by tank truck. 

Call attention to the following areas and have the students read the rules 
for each subject in the Code reference. 

a. Hazardous Areas 
b. Wiring and Equipment within and above Hazardous Areas 
c. Underground Wiring 
d. Sealing 
e. Gasoline Dispensing 
f. Grounding 

APPLICATION: 

Have the students answer the questions provided on the Assignment Sheet 
for this lesson. 

CHECKING AND FOLLOW-UP: 

After checking the answers, return the sheets to the students for cor­
rection and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson C-22 

FLAMMABLE ANESTHETICS 

(Special Occupancies) 

DESIRED RESULTS: 

To acquaint the apprentice with "Ihe classification that includes locations 
where combustible anesthetics are or may be administered to patients in 
hospitals. 

REFERENCE: 

1. National Electrical Code. Article 5l4, Section 5135 

INTRODUCTION AND PRESENTATION-: 

Combustible anesthetics are gases or vapors which may form flammable or 
explosive mixtures with air, oxygen or nitrous oxide. 

Anesthetizing locations are areas in hospitals in which combustible anes­
thetics are or ây be administered to patients. Such locations will in­
clude any area that may be used for the above purpose as operating rooms, 
delivery rooms, anesthesia rooms, any corridors or utility rooms. Recovery 
rooms are not classed as anesthetizing locations unless used for the purpose. 

Call attention to the following areas and have the students read the Code 
references for each subject: 

a. Hazardous Areas 

Anesthetizing locations of hospitals are deemed to be Class I, Division 
1 to a height of 5 feet above floor level. 

b. Wiring and Equipment With Hazardous Areas 

In hazardous areas, all fixed wiring and equipment including lamps 
and appliances shall conform to the requirements. All such equipment 
shall be specifically approved for the hazardous atmospheres involved. 

c. Wiring and Equipment Above Hazardous Areas 

Wiring above hazardous areas shall be installed in metal raceways or 
Type Ml cable. Equipment Vv'hich may produce sparks such as lamps, 
switches, generators, motors, etc. should be totally enclosed type 
or provided with suitable guards. 

d. Sealing 

Approved seals shall be provided in conformance with the Code, 
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INSTRUCTOR'S MANUAL Lesson C-22 

BASIC ELECTRICITY Page 2 

e. Circuits in Anesthetizing Locations 

Each circuit shall be controlled by a switch having a disconnecting 
pole in each circuit conductor supplied from an ungrounded distri­
bution system. This circuit shall be isolated from any distribution 
system supplying areas other than anesthetizing locations by special 
transformers. 

f. Low Voltage Equipment and Instruments 

Electrical apparatus and equipment used within hazardous area, and 
which has current-carrying elements or which is frequently in contact 
with the bodies of persons, shall be designed to operate at 8 volts 
or less unless it is entirely surrounded by a metallic casing. 

g. Other Equipment 

Suction, pressure, or other equipment located or used within hazardous 
area shall be approved for Class I locations. X-ray equipment operated 
in these areas shall be provided with approved means for preventing 
accumulation of electrostatic charges. 

h. Grounding 

In any hazardous area, all metallic raceways, and all non-current carrying 
metallic portions of fixed or portable equipment (except the 8 volts) 
should be grounded. 

APPLICATION: 

The students will answer the questions on the Assignment Sheet for this 
lesson. 

CHECKING AND FOLLOW-UP: 

After checking the answers, return the sheets to the students fo" cor­
rections and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

MOTOR CONTROLS Lesson C-23 

FUNDAMENTALS OF MOTOR CONTROL 

DESIRED RESULTS: 

To study the meaning of motor control and the basic differences in manual, 
semiautomatic, and automatic controls. 

REFERENCES: 

!• American Electricians' Handbook, pages 7-124 to 7-128 
2, A-C Motor-Control Fundamentals, pages 1-9 

INTRODUCTION: 

Much of the inside wireman's work is concerned with motors and controllers. It 
is essential that he acquire a general knowledge of motor types, controls, and 
other characteristics. 

With the advent of mass production, down came the line shaft and the electric 
motors were installed on individual machines. This change allowtd more frequent 
and more rapid starts, stops, and reversals of the machine. Once the drive motor 
was put on the machine, with the sole function of operating one piece of equipment, 
it was possible to introduce some automatic operations. 

Now, in our industrial plants, the operator sets up the original process and the 
operations are carried out automatically. These automatic operations are dependent 
upon motor and machine control. Thus, the modern machine consists of three divi­
sions: 1, The machine, 2. The motor, and 3. The controls. 

PRESENTING THE LESSON: 

A, Discussion: 
1. What is the meaning of motor control? 
2. What is an electric controller? 
3. Discuss the basic differences in manual, semiautomatic, and automatic 

controls. 

B. Demonstration: 
1. Show the construction and demonstrate how several controllers operate. 
2. Visit the machine shop and observe the work of motor controls on several 

machines. 

APPLICATIONJ 

Have the student complete the assignment sheets for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the papers for correction and placing in their 
notebook. 

49 



INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

MOTOR CONTROLS Lesson C-24 

CONTROL OF MOTOR STARTING 

DESIRED RESULTS: 

To acquaint the student with the basic principles and general types of 
automatic motor controls in a simplified manner. 

REFERENCE: 

1. A-C Motor-Control Fundamentals, pages 11-32 

INTRODUCTION: 

The subject of motor controllers is of great importance to the industrial 
electrician. He is often called upon to connect, disconnect or trouble-
shoot them. It is necessary that he have a sound knowledge of the principles 
upon which they operate. 

The most common of the controllers is the magnetic switch or across-the-1ine 
starter. This starter, combined with pilot devices, can give full protection 
to the motor and be fully automatic in operation. The student should make sure 
he understands the purpose of each component. Circuits containing plugging relays 
should be analyzed and the essential ones memorized. It is not advisable to try 
memorizing the complicated circuits of reversing or multi-speed motors. However, 
the material relating to these components 'Should be read carefully. 

PRESENTING THE LESSON: 

A. Discusb the following types of motor starting with the use of diagrams: 
1. Fuil-voltage starting 
2. Reduced-voltage starting 
3. Starting Squirrel-cage .motors 
4. Starting Wound-rotor motors 
5. Starting Synchronous motors 

B. Discuss the selection of starting controllers: 
1. Name the two types of starting control. 
2. How many types of protection are there for r̂ 'otors? 
3. Do the running conditions of the motor affect the type of control to be 

used on a motor? 
4. What is the difference between an automatic and a semiautomatic controller? 
5. Summarize the factors needed to be considered when selecting starting con­

trollers. 

C. Problem for illustration: 
It is desired that four motors start in the sequence 1, 2, 3, and 4, the start 
button being depressed only once to establish the sequence of operations. A 
second requirement is that if one motor stops because of operation of its over­
load device, or for other reasons, the others will continue to operate. Stan­
dard magnetic switches are to be used. Draw the diagram of the circuit on the 
chalkboard. 
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INSTRUCTOR'S MANUAL 

BASIC ELECTRICITY 

Lesson C-24 

Page 2 

APPLICATION: 

The students will complete the assignment sheets for this lesson. 

CHECKING AND FOLLOW-UP: 

Check the answers and return the sheets for correction and placing in 
notebooks. 

i i 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

MOTOR CONTROLS Lesson C-25 

CONTROL COMPONENTS 

DESIRED RESULTS: 

To give the student an insight into the many variations in devices used to 
control the functions of motors. 

REFERENCES: 

1. A-C Motor-Control Fundamentals^ pages SS-TO 
2. Catalogs on Control Components 

INTRODUCTION: 

The selection of control components is carefully made after it has been decided 
what functions of control are needed for a machine. It should be remembered that 
a motor can perform only as well as the components in its control circuit. The 
fact that a certain component is a high quality product does not necessarily mean 
that it will perform well in a particular circuit. The component must be selected 
to fit the motor to be controlled and the function to be performed. 

PRESENTING THE LESSON: 

Discussion Questions: 
1. What functions of control are intended to be performed by switches and breakers? 
2. Compare a contactor and an across-the-line motor starter. 
3. What is meant by a relay? What is required to operate a voltage relay? 
4. What is meant by the terms pull-in current, drop-out current, and differen­

tial used in connection with current relays. 
5. Name two uses for a frequency relay. What are the two basic methods of 

delaying the closing or opening of the time-delay relays. 
6. What is the chief advantage to using an automatic motor starter instead of a 

manual motor starter? lll/hat is meant by clapper-type and solenoid type con­
tact arrangements? 

7. Name the three basic magnetic shapes used on modern motor starters. 
8. What is the basic difference between a motor starter and a motor controller? 
9. What is the common name for a manual reduced-voltage starter? Name three basic 

methods of obtaining reduced-voltage starting. 
10. What is meant by the following: 

a. Definite time control d. Selective speed control 
b. Current-limit control e. Automatic speed control 
c. Sequence speed control f. Reversing starter 

APPLICATION: 

The students should complete the assignment sheets. 

CHECKING AND FOLLOW-UP: 

Check the answers with the Instructor's Answers. Help those that have trouble 
finding the correct answers. 
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INSTRUCTOR'S MANUAL 

MOTOR CONTROLS 

DESIRED RESULTS: 

BASIC ELECTRICITY 

Lesson C-26 

PILOT DEVICES 

1. To acquaint the student with the basic types of control components., 
2. The student s'lould be able to look at a strange control device and analyze 

its function both mechanically and electrically. 

REFERENCE: 

!• A-C Motor Control Fundamentals, pages 71-87 

INTRODUCTION: 

All componc ics used in motor-control circuits are classed as either primary control 
devices or pilot control devices. A primary control device connects the load tc 
the power line, such AS a motor starter or controller; they may be manual or auto­
matic. Pilot control devices are those which control or regulate the primary con­
trol devices. Pilot devices are such components as push buttons, float switches^ 
pressure switches, limit switches, and thermostats. We will cover the most common 
and frequently used types in this lesson. 

PRESENTING THE LESSON: 

1. Describe various pilot devices and their uses. The requirements of pilot 
devices vary greatly with their function and their proposed use. 

2. Demonstrate samples of pilot devices available. Show how they are installed 
and ways to "trouble-shoot" when the unit will not function. 

3. Invite a specialist that deals with motor controls and pilot devices to give 
a demonstration to the class. 

4. Use Review Questions, pages 86-87 of A-C Motor-Control Fundamentals for 
discussion. 

APPLICATION: 

Have the students complete the questions on the Assignment Sheets. 

CHECKING AND FOLLOW-UP: 

Check the answers on the Assignment Sheets and return to the students for correction. 

55 



liNlilliilliliiiii mpiiiiiiiii 

INSTRUCTOR'S MANUAL 

MOTOR CONTROLS 

BASIC ELECTRICITY 

Lessoh C-27 

CONTROL-CIRCUIT DIAGRAMS 

4s>' 

DESIRED RESULTS: 

>i',y 

To learn the basic symbols that are used on prints to express the meaning and 
purpose of the circuit. 

REFERENCE: 

I. A-C Motor-Control Fundamentals, pages 89-lu9. 

INTRODUCTION: 

Until +he electrician masters the control diagrams, he will be dependent upon someone 
else for most of his information. This j'esson deals with the written language of 
control and control circuits. It will be necessary for the apprentice to learn the 
basic symbols in order to understand the details of the schematic control diagrams. 
When we learned to read English, we first learned the 26 letters of the alphabet that 
are used to form all the words and sentences. The same thing is true in learning a 
graphical language. Th'='re are only a few basic symbols that are used to express the 
meaning and purpose of the control circuit. 

PRESENTING THE LESSON: 

1. Use Fig. 5-i) page 91 for a drill on recogni<:ing the basic symbols* 
2. The control diagram is the written language of control circuits and it takes 

several different forms to fit the needs. Study the three general types of 
control diagrams used in the text. 

3. Show hovi/ a schematic diagram is developed from a wiring diagram. Vlfiring dia­
gram from the .schematic. 

4. If possible., have -available control-circuit diagrams used in the local area 
for review by the class* 

5. Discuss the adding of circuit elements, such as a limit switch, flo^t switch, 
or push button to an existing circuit. 

6. Summarize the use of schematic and wiring diagrams as presented in this lessonc 

APPLICATION: 

Have the students complete the questions on the Assignment Sheets. 

CHECKING AND FOLLOW-UP: 

Check the sheets tnd return to the students for correction and filings 

I 

i 
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INSTRUCTOR'S MANUAL 

MOTOR CONTROLS 

BASIC ELECTRICITY 

Lesson C-28 

DEVELOPMENT OF CONTROL CIRCUITS 

DESIRED RESULTS: 

1, To acquaint the student with the principles involved in the development of 
control circuits. 

2. To have the student practice the development of a circuit ac^ding one function 
at a time. 

REFERENCE: 

1. A-C Motor Control Fundamentals^ pages 107-131 

INTRODUCTION: 

In the development of control circuits, they are seldom drawn or designed as a 
complete unit. They are developed one step at a time, adding only the components 
necessary to perform that function. The designer of a circuit should have all of 
the control functions in mind when he starts. He should analyze the circuit after 
each addition to check that it does not interfere with previous operations and thâ ^ 
it win perform the function intended. The greatest danger in developing control 
circuits is to attempt to dr^w a complete circuit at one time. Therefore, it cannot 
be overstressed that the step-by-step method of developing control circuits will 
lead to very few errors. It will save many hours of "trouble-shooting" trying to 
find out why a circuit did not function after it was wired. 

PRESENTING THE LESSON: 

1. Discuss the basic two-wire and three-wire circuits in the development of 
control circuits. 

2. Using a schematic diagram, show the simplest method for the development of 
a control circuit by starting with the coil and the overloads. 

3. Review with the students the development of illustrated circuits No. 1-8 
given in the text. 

4. Using the review questions, assign the problems for the students to d..,velop. 
One problem for eac'i student or one problem for two students to work together, 

APPLICATION: 

Have the students complete the problems on the Assignment Sheet. 

CHECKING AND FOLLOW-UP: 

Check the assignment sheets and return to the student fo:- correction and placing 
in their workbooks. 

59 

iff'^'^t^^y'^-.".-^ t f l J * ^ * - j / ^.-^*#-v** •MMWMMMiKaa 



'mmmnsi^i^^^'mm^^siw^f^^^si^ ^^si^^'mx^f^'^''^^'''^^T^'' 

INSTRUCT ICNAL MATERIALS 

Recommended Fi lms 

Lesson (Mo. 

C-I 

C-3 

C-.5 

C-9 

C-lO 

C-11 

IhixdYear 

Alternating Current, 35 mm slide film 
Jam Hardy Corp. 

^'Inductance in A. C. Circuits", 16 mm Sound 
Production No. MM 8018-B ($16.75—List Price) 
Norwood Studios, inc., Film Division 
926 New Jersey Ave.. N.W. 
Washington, D, C. 

"Capacitance in A. C. Circuitŝ "* 
Production No, MN 8018-B ($12.50—List Price) 
Norwood Studios, Inc. 

"A. C. Series Circuits" 
Production No. MN 8018-C ($11—List Price) 
Norwood Studios, Inc. 

"A. C. Parallel Circuits" 
Production No. MN 8018-D ';$11—Lisc Price) 
Nor.vood Studios, Inc. 

1. "Capacitance", 16 mm Sound 
Castle Film No* 15402 
U. S. Navy 

2. "Capacitance Reactance" 
Castle Film No. SN648 
U. S. Navy 

NOTE: These are suggested films; any other appropriate filn may be used with 
specific topics. Be sure to check the Free Film" catalogs for the 
same ti ties. 

Textbooks 

All textbooks listed for the First and Second years plus the following? 

A. C. Motor Control Fundamentals 
by R. L. Mclntyre 
McGrav -Hill Book C'̂ . 

National Electrical Code and Blueprint Reading 
by K. C. Graham 
American Technical Society 

(Approx.) 
List Price 

5.95 

$ 4.90 
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VT 003 629 
Basic Electricity Series, No, C (Third Year;, Apprentice Training 
in Electrical Work, Related Instructional Material, Assignment 
Sheets and Information Shejet«. 

Hsdinger, Howard E. 
No^th Carolina State Board of Education, Raleigh 
Pub Date - Aug67 
MF AVAILABLE IN VT-ERIC SET 89p. 

*STUDY GUIDES, nRADE AND INDUSTRIAL EDUCATION, *ELEC^ICIANS, 
^ELECTRICITY, POST SECONDARY EDUCATION, TESTS, ^APPRENTICESHIPS, 

This study guide, the third of a four-unit series^ is for individual 
student use in acquiring technical information in the third year of 
the related technical phase of post-secondary electrician 
apprenticeship training. It was developed by a curriculum committee 
of subject matter specialists and the educational committee of the 
National Electrical Contractors of North Carolina, tested on a small 
group, and used in apprenticeship programs. Assigtiment and 
information sheets for 28 lessons cover fundamentals of A.C. 
electricity, the National Electrical Code, in terms of installation 
in hazardous areas, and motor controls. They contain textbook 
references and problem exercises. The teacher of the 14U-hour 
course should be a Journeyman tradesman, and the students should be 
18 years old and employed as apprentices in an electrical 
construction trade. Supplementary materials include unit tests for 
approximately every six weeks and a final examination. Correlated 
lesson plans for the instructor are qiven in VT 003 626. Documents 
of the series are listed as VT 003 624 through VT 0C3 631. (HC) 
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PREFACE 

The materials in this publication have been prepared to provide speci­
fic assignments for studying related topics necessary in the training 
of electrical apprentices. An effort was made to develop the-schedule 
for the instructors to follow as the apprentice progresses with his 
training. It will also enable the apprentice to know what skills and 
knowledges will be required of him. One objective of this program is 
to aid the instructor and employer in providing experiences necessary 
to develop a competent worker in the electrical field. 

This workbook includes assignment sheets and information sheets for 
the electrical apprentice to use in searching out related inforaiation. 
They contain textbook references, problems to solve and key sentences 
to complete, diagrams to draw, and blueprints to consult. The appren­
tice should study the assigned references before he attempts to answer 
the questions or solve the problems. 

In actual use of these lessons, instnictors should feel free to modify 
their application of the material to conform with local needs. For 
example, there may be certain sections of the Code to teach because 
the apprentices are working vdth special installations. Thus, the in-
stinictor will prepare additional materials to use with the course. 
In other classes, the instructor may need to spend more time on topics 
dealing with mathematics than with blueprint reading. In any event, 
the minimum class time for related material is 144 hours per year. 
It is sincerely hoped that the assignment sheets are used correctly, 
so that apprentices can gain maximum benefits from their i-elated studies, 

A. J. Bevacqua, Coordinator H. E. Hedinger 
Curriculum Laboratoiy Curriculum Spec.i.alist 
Department of Community Colleges 
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NAME 

DATE 

Lesson C-1 

Alternating Current 

REFERENCE 

1. Croft's American Electrician's Handbook, Pages 1-40 - 1-44, Sec. 112-129, 1-45, 
Sec. 134. 

2. Basic Electricity, Pages 3-1 - 3-21, 3-31 - 3-34, 3-43 - 3-57, and 3-77 - 3-92. 

PROBLEMS 

1, An alternating current or voltage is one which is 

intervals. 

at 

2, Alternating voltages and currents follow a curve known as the 

law (curve). 

3. A _ is a complete set of values through v/hich an 

current passes. 

4. Frequency of an alternating current is the 

of cycles completed in 

5. One cycle is equal to , 

second. 

electrical degrees. 

6. Phase is a terai used to express 

7. Twc phase current is two different 

out of phase. 

8. Three-phase current is 

90 degrees 

different alternating currents 

degrees out of phase. 

9. The maximum value of alternating current or voltage is 

10. The average value of alternating current or voltage is 

and 

11. The 

times 

value of alternating current or voltage i s 

tiiuos 
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NAME Lessen C-l 

Alternating Current ^ Page 2 

12. Resistance and may affect the current I 

in an a-c circuit. 

13. List two factors which affect the resistance in an a-c circuit: 

(a) (b) 

14. Ohms Law applies to a-c circuits containing only. 

15. Voltage and are in phase in resistive circuits. 

16. Average power is equal to product of 

anc . 

17. inductance produces to flow of current and makes the current 

the . 

18. Pure inductive circuit causes the to the 

by degrees = 

19. Inductance exists because electric current produces a field. 

20. Unit of inductance is . 

21. Unit of inductive reactance is 

22. Inductive is the opposition to alternafing current pro­

duced by inductance. 

23. Magnetic field expanding and contracting with a _̂  

produces inductance. 

24. Capacitance produces to flow of current and makes the current 

the . 

25. Pure capacitive circuit causes the to 

the by degrees. 

26. Unit of capacitance is . 

7' '-^ 
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NAME 

Alternating Current 

27. Unit of capacitive reactance is 

28. Symbol for inductance is 

29. Symbol for capacitance is 

30. Symbol for inductive reactance is _ 

31. Symbol for capacitive reactance is 

32. Iron 

33, Copper 

34. List eight items that affect inductance: 

<a) (e) . 

(b) -- (f) . 

(c) . _ (g) . 

(d) ( h ) . 

35. When are DC circuits affected by capacitance? 

36. Capacitors and 

Lesson C-1 

Page 3 

increases inductance. 

decreases inductance. 

are electrical 

devices vdiich are used to add capacitance to a circuit. 

37, Capacitance exists because certain parts of the circuit are able 

to electric charges. 

38. What is a capacitor charge? 

39. What is a capacitor discharge? 

40. What is the frequency of a generator having 12 poles and revolving at 720 RPM? 

11_ > '^^^^^^^^i^t'iJ.\^^-!>^S£'M^'M4f^-
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NAlffi 

Resistance in A-C Circuits 

13, Resistance is expressed in terms of 

14. Power factor is expressed in 

Lesson C-2 

Page 2 

or 

15. Power factor in a.resistive circuit has a value of 

16. Power factor is the ratios of of the circuit and 

of the circuit. 

17. Find the pov/er and the power factor of a resistive circuit with impressed 

voltage of 220~volts and current of 10 amperes. 

18. A water heater rated 5000 watts is connected on a 220--volt system. Find the 

current in the A-C circuit. 
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NAlffi 

Resistance in A-C Circuits 

13, Resistance is expressed in terms of 

14. Power factor is expressed in 

Lesson C-2 

Page 2 

or 

15. Power factor in a.resistive circuit has a value of 

16. Power factor is the ratios of of the circuit and 

of the circuit. 

17. Find the pov/er and the power factor of a resistive circuit with impressed 

voltage of 220~volts and current of 10 amperes. 

18. A water heater rated 5000 watts is connected on a 220--volt system. Find the 

current in the A-C circuit. 



NAlffi 

DATE 

Lesson C~3 

Inductance 

REFERENCE 

1. American Electricians' Handbook, Pa£,3s 1-23, Sec. 45j 1-44, Sec. 125, 126. 

2. Basic Electricity, Pages 3-49 - 3-52. 

3. Basic Mathematics, Pages 336 - 339. 

PROBLEMS 

1. 

2. 

is the unit of inductance. 

is the symbol of inductance. 

3. What is inductance? 

4. What effect does inductance have in an A.C. circuit? 

5. Pure inductive circuit causes the current to 

by 

6. Increase in of a coil or increase in 

affects the inductance in a circuit. 

7. 

8. 

cone increases inductance. 

cone decreases inductance. 

96 List eight factors on which inductance depends. 

(a) ' (e) 

(b) „ (f) 

(c) (g) 

(d) (h) 

the voltage 

10. As voltage and current increases, inductance 

11. As voltage and current decreases, inductance 

the increase. 

the decrease. 



NAME 

DATE 

Lesson C-4 

Inductive Reactance 

REFERENCE 

1. American Electricians' Handbook, Pages 1-23, Sec. 46; 1-44, Sec. 126 & 127, 

2. Basic Electricity, Pages 3-61 - 3-64. 

3. Basic Mathematics, Pages 340-343. 

I. Unit of inductive reactance is 

PROBLEMS 

2. Symbol of inductive reactance is 

3. Inductance 
due to inductance. 

4. In D.C. circuits 

IS the opposition to the flow of changing current 

occurs only when current 
is turned on or off. 

5. In 60 cycle A.C. circuits, inductive reactance occurs 
per second. 

times 

6. An increase in or w: 11 increase 

7. Phase ; 
current logs the voltage. 

8. The phase angle depends on 

is the amount in degrees by which the 

and 

9. Inductive reactance is proportioned to the ̂ product of the 
and . 

10. Find the inductive reactance of a coil with an inductance of 15 henrys a+ 60 
eye Ies. 
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NAME Lesson C-4 

Inductive Reactance Page 2 

11. .Find the inductive reactance of a 15-henry coil at 120 cycles. 

12. A coil has an inductive reactance of 755 ohms at a frequency of 60 cycles. 
What is the inductance of the coil? 

13. At what frequency wi11 a 2.5 henry coil produce an inductive reactance of 
1884 ohms? 

14. Find the voltage drop across a coil having an inductive reactance of 942 ohms 
and a 2-ampere current flow. 

15. Find the current flowing in an A. C, circuit having a 120-volt source and 
5-henry coil at 50 cycles. 

16. Find the inductive reactance of a 3-henry coil with a 120-volt A.C. source 
and a flow of 4 amps, in the circuit. 

10 



NAME 

DATE 

Lesson C-5 

Capacitance 

REFERENCE 

1. American Electricians' Handbook, Pagee 1-23, Sec. kl, IS; l-hhj Sec. 128, 

2. Basic Electricity, Pages 3-V7 - 3-92. 

3. Basic Mathematics, Pages 366-376, 3B3. 

PROBLEMS 

1, The letter symbol for capacitance is . 

2. The unit of capacitance is . 

3« Capacitance is the of a circuit to store electrical energy. 

4. Two conducting materials separatee: by an insulating material are called 

or 

5. In an A.C. cir-̂ uit, a capacitor is constantly and 

6. The effect of capacitance in an A.C. circuit is that it produces ̂^ 

to the flow of 

7. In a pure capacitive circuit, the 

^y **. 

8. A , 

9. A 

will lead the 

charged plate stops the flow of electrons from the plate, 

charged plate stops the flow of electrons to the plate. 

10. What is capacitor charge? 

11. What is capacitor discharge? 

11 
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NAME 

Capacitance 

12. Oiie.microfarad is 

13. One 

farad. 

(S I farad, 
,000,00.0,000,000 

14. The capacitance of a capacitor depends on the 

and the of the dielectric, 

15. The larger the" plate area, the larger the 

16. The thicker the dielectric, the larger the 

Lesson C-5 

Page 2 

17. The total value of capacitors connected i-̂  parallel is the 

18. Capacitor plates are made of 

or 

19. Dielectric materials are and 

20. Series connection of capacitors increases.the • . - . 

of the dielectric and ^^^^ capacitance... 

21, Parallel connection of capacitors increase'the area and 

the ̂ capacitance. 

22. What Is the v/orking voltage of a capacitor? 

23. Findthe total capacity in par.allei of l5--uf, 45-uf arid lO-uf capacitor^ 

12 



NAME 

DATE 

Lesson C-5 

Capacitivo Reactance 

REFERENCE 

.I. American Electricians' Handbook, Pages 1-24, Sec. 49; 1-44, Sec. 129. 

2. Basic Electricity, Pages 3-107 - 3-iIi. 

3. Basic Mathematics, Pages 376 - 381. 

PROBLEMS 

1. The symbol for capacitive reactance Is 

2. The unit of capacitive reactance Is 

3. The to alternating current produced by capacitance is 

4. Capacitive reactance Is affected by the and 

5. Capacitive 

8. 

9. 

10. 

II. 

12. 

Is inversely proportioned to the product 

of the frequency and capacitance. 

6. In a pure capacitive circuit the current 

7. In D.C. circuit 

the voltage by 

is considered Infinite because 

there Is no continuous flow of 

Increase In frequency or capacitance will decrease 

Phase 

voltage. 

The phase angle depends on and 

Small ^ ^ has a large reactance. 

Large capacitor has a ' reactance. 

Is the amount in degrees by which the current leads ihe 

13 



^ • ^ 

NAiC 

DATE 

Lesson C-9 

Series A.C. Circuits 

REFERENCE 

'• Basic Mathematics, Pages 408 - 432. 

2. Basic Electricity, Pages 4-26 - 4-42. 

PROBLEMS 

I. In A. C. circuits containing resistance only, the current is 

v/ith the voltage. 

2. In A. C. circuits containing inductance only, the current is 

with the voltage and the voltage by 

degrees. 

3. In A. C. circuits containing capacitance only, the current is 

with the voltage and the voltage by degrees. 

4. In series A.C. circuits containing resistance and inductance, the current 

the voltage. 

5. In series A.C. circuits containing resistance and capacitance, the current 

the voltage. 

6. I n series A.C. circuits containing resistance, inductance and capacitance, the 

current may ,.__ O"" "^^^ voltage depending on the 

values of the an-d 

7. In series A.C. circuits, the 

8. The term "in phase" indicates a 

9. The term "lag" indicates an 

10. The term "load" indicates a 

is the same throughout the circuif, 

A.C. circuit. 

A.C. circuit. 

A.C. circuit. 

15 



NAME 

DATE 

Leston C-11 

Power in A. C. Circuits 

REFERENCE 

1. American Electricians' Handbook, Pages 1-45 - I748, 3-38 

2. Basic Electricity, Pages 3-33 - 3-35, 3-72 - 3-76, 3-112 

3. Basic Mathematics, Pages 402, 405, 468 - 490 

1. The 
and 

PROBLEMS 

in any electrical circuit is the product of 
flowing at that time. 

2. In a resistive circuit, power is found by miultiplying the 
^ 

3. In a reactive ciT-cuit, power is found by multiplying the 
by only that portion of the ________ 

IS with the voltage. 
which 

4. Average 

5. Appareni; 

current. 

6. Apparent power units are in 

7. Reactive power units are in 

8. True power units are in 

is the product of the voltage and current, 

is the product of the voltage and reactive 

9. Write the formula for finding true power in watts. 

10. Power 
apparent power. 

is the ratio of true pov/er to 

11. Power factor is equal to cosine of the angle of 

12. Find the power factor of a motor drawing 500 v;atts and 5 amps from a 120-volt 
60-cycle line. 

13. Lights and motor loads of a stove draw 32 kw. The pov/er factor of this load is 
75 per cent. Find the apparent pov/er delivered to the stove. 

17 
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NAME 

Power in A. C. Circuits 

Lesson C-11 

Page 2 

14. A motor drav/ing 10 amps at 80 per cent power factor lagging is connected in 
parallel viith a motor drawing 12 amps at' 80 per cent lagging from a 120-volt 
line. . Find the total true pov/er, total pf,s total current, and total apparent 
power; and draw vector diagram. 

15. A motor drawing 30 kva at 60 per cent lagging povrer factor is connected in 
parallel with a motor drawing 45 kva at 50 per cent lagging power factor. 
Find total true power, total power factor, and total apparent power. 

16. In an :'^ductive circuit, the reactive power 

17. In a capacitive circuit, the reactive power 

the true pov/er. 

the true power. 

18. An incandescent load of 4 kiir is connected in parallel with an inductive motor 
drawing 8 kw at 75 per cent power factor from a 208 volt, 60-cycle line. Find 
the total true power, total apparent power, total pf, and total currentj and 
draw vector diagram. 

19. An induction motor drawing 20 kva at 70 per cent power factor is connected in 
parallel v/ith synchronous motor drawing 10 kva at 65 per cent from a 440 volt, 
60-cycle line. Find total current, total pf, total true pov;er, and total 
apparent powerj and drav; vector diagram. 

8 
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NAME 

DATE 

REFERENCE 

I. American Electricians' Handbook, Page 7-93. 

2. Basic Mathematics, Page 490 -500. 

PROBLEMS 

Lesson C-12 

Power Factor Correction 

I. A synchronous condenser is a synchronous motor used to correct power factor 

only and does not pull any 

2. Synchronous motors may be used to correct 

3. Lower power factors the total current of a circuit. 

4. Low power factor may be due to large power consumption by 

factor of a system. 

motors. 

5. The 

by a watt meter. 

6. Power factor is the ratio of 

is the actual power which may be measured 

to 

19 
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NAME 

DATE 

Lesson C~13 

Capacitors 

REFERENCE 

1. American Electricians' Handbook, Pages 4-l?6 - 4-130 

2. Basic Electricity, Pages 3-93 - 105 

3. National Electrical Code, Article 460 

PROBLEMS 

1. What installations of capacitors are covered by this article? 

2. What type of capacitor installation requires a vault? 

3. How shall capacitors be protected against mechanical damage? 

4. Capacitors shall be provided with cases or supports. 

5. Component transformers to capacitor installations shall have a KVA rating not 
less than per cent of the KVAR rating. 

6. For capacitors rated 600 volts or less, the time it takes to discharge to 50 KVA 
or below shall be a maximum of minutes. 

7. List two means of capacitor discharge: 

(a) 

(b) 

8. In correcting the power factor of a motor circuit, the KVAR rating shall not 
exceed the value to raise the lead pov/er factor of the motor to 

9. The current-cariying-capacity of conductors in a capacitor circuit shall iiot be 
less than per cent of the rated current of the capacitor. 

10. In a motor circuit, the current-cari^dng-capacity of the capacitor conductors 
shall not be less than the motor circuit conductors 
but a minimum of per cent of the rated current of the capacitor. 

11. The current-caiiying-capacity of a disconnecting device shall be a minimum of 
per cent of the rated current of the capacitor. 

12. An overcurrent device shall be installed in each conductor. 

13. Is it necessary for the disconnecting means to open all ungrounded conductors 
simultaneously? 

14. Are capacitor cases required to be grounded? 

21 



NAME 

DATE 

Lesson C-14 

Hazardous Locations 

REFERENCE 

1. American Electricians^ Handbook, Pages 9-180 - 9-181 

2. National Electrical Code, Article 500. 

PROBLEMS 

I. Define the three classes of hazardous locations: 

(a) 

(b) 

(c) 

2. List the group classifica"""ion for the following areas: 

(a) Ethylene 
(b) Starch 
(c) Gasoline 
(d) Acetylene 
(e) Benzol 
(f) Hydrogen 
(g) Coal 
(h) Aluminum Dust 
(i) Lacquer Solvent Vapors 
(j) Flour 

3. Where may hazardous materials be found in a Division I area? 

4. Where may hazardous materials be found in a Division 2 area? 

5. What type hazardous location requires the installation of wiring in threaded 
rigid metal conduit with explosi6n-proof fitting or Type "Ml" cable? 

6. What type wiring installation is required in a Class III, Division I location? 

7. What type wiring installation is required in a Class II, Division I location? 

, Division 8. Electrical metallic tubing may be used in Class 
location. 

9. What type wiring installation is required in a Class I, Division 2 location? 

23 
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NAME 

DATE 

Lesson C-14 

Hazardous Locations 

REFERENCE 

1. American Electricians^ Handbook, Pages 9-180 - 9-181 

2. National Electrical Code, Article 500. 

PROBLEMS 

I. Define the three classes of hazardous locations: 

(a) 

(b) 

(c) 

2. List the group classifica"""ion for the following areas: 

(a) Ethylene 
(b) Starch 
(c) Gasoline 
(d) Acetylene 
(e) Benzol 
(f) Hydrogen 
(g) Coal 
(h) Aluminum Dust 
(i) Lacquer Solvent Vapors 
(j) Flour 

3. Where may hazardous materials be found in a Division I area? 

4. Where may hazardous materials be found in a Division 2 area? 

5. What type hazardous location requires the installation of wiring in threaded 
rigid metal conduit with explosi6n-proof fitting or Type "Ml" cable? 

6. What type wiring installation is required in a Class III, Division I location? 

7. What type wiring installation is required in a Class II, Division I location? 

, Division 8. Electrical metallic tubing may be used in Class 
location. 

9. What type wiring installation is required in a Class I, Division 2 location? 

23 
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NAME 

Hazardous Locations 

10. Where it is Impractical to make a threaded joint tight, 

should be utiIized. 

Lesson C-14 

Page 2 

11. What is the intent of Article 500 through 503? 

12. Define "Explosion-Proof Apparatus". 

13. What type of electrical equipment shall be used in Class I, Divisions I and 2 
locations? 

14. What type of electricai equipment shall be used in Class II, Divisions I and 2 
locations? 

24 
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NAME Lesson C~I5 

Class I Installations 

13. Explosion-

Page 2 

flexible motor fittings shall be used in 
Class I, Division I locations. 

14. The thickness of compound in seal fittings shall not be less than i nch.. 

5. Splices and shall not be made in sealing fittings. 

16. In Class I, Division 2 locations, a disconnecting switch may be of the 
type-

17. List the four conditions under which a panel board with a general purpose enclosure 
may be installed in a Class I, Division 2 area. 

(a) 
(b) 
(c) 
(d) 

18. Flexible cord with a ground conductor may be used in Class I, Division 
wiring. 

19. Motors shalI be or 
for Class I, Division I locations. 

-Type 

20. Lighting fixtures in Class I, Division I locations shall be approved as a 

21. Stems for pendant fixtures in Class I, Division I and 2 locations shall not exceed 
inches without permanent bracing. 

22. List two required methods of protecting lighting fixtures in Class I, Division I 
areas: 

(a) 
(b) 

23. Flexible cords may be used for connection to portable 
Divisions I and 2 locations. 

in Class I, 

24. List two requirements for using receptacles in Class I, Divisions I and 2 locations 

(a) (b) 

25. In Class I, Divisions I and 2 locations, conductor insulation shall bo 
of where condensed vapors or liquids may collect on conductors. 

26. All exposed non-current-carrying metal parfs of electrical equipment shall be 
in Class I, Divisions I and 2 locations. 

27. In Class I, Divisions I and 2, there shall be Iivo parts. 
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NAME 

Class I I Installations 

Lesson C-16 

Page 

14. List two wiring methods where seals may be omitted in Class il. Divisions I and 
2 areas: 

(a) •_ 

(b) 

^ 

15. Circuit breaker enclosures in Class II, Division I areas shall be 

16. Motors in Class II, Division I areas shall be 
nonventilated and shall be approved as 
for locations. 

17. Motors in Class II, Division 2 areas 

18. Ventilating piping for electrical equipment shall be constructed of metal having 
lightest gauge of No.' y 

19. Lighting fixtures for Class II, Division I areas shall be 
for Class installation. 

20. Maximum pendant length for lighting, fixtures in Class II, Division I areas 
shalI be inches. 

2|. On chain-mounted pendant fixtures. shall be installed at the entrance 
of cord with outlet box and fixture. 

22. List two conditions which a lighting fixture is acceptable in a Class II, Division 
2 areas even though it is net approved for a Class II installation: 

(a) 

_ 

23. Fluorescent lamps conforming to requirements may be installed in Class 
Division areas. 

24. List two requiremenrs for installing receptacles and plugs in Class II, Division 
I areas: 

(a) 

(b) 

25. What is the difference between the requiremonfs for installing a receptacle in a 
Class II, Division 2 area and e Class II, Division I area? 

26. Is it necessary to always install communication wiring In a metal raceway or 
use Type Ml cables? 

28 
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27. There :hall be no 
2 areaii. 

parts in Class II, Division 1 and 

28. In Class II, Divisions 1 and 2, all exposed non-current-carrying metal parts shall 
be 

29. Bonding 
Division 1 and 2 installations. 

___ shall be installed for bonding purposes in Class II, 

29 
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DATiS 

Lesson C-17 

Class III Installations 

KEFEREKCii) 

!• National. Electrical Cpdg, Article 503 

PRQBLEt4S 

1. Class III locations are hazardous due to the presence of 

2. Rigid or Type 
Class III, Division 1 areas. 

3. Flexible connections shall be made with 
III, Division areas. 

cable shall be installed in 

connectors in Class 

'̂« Open may be installed in Class III, Division 2 locations, 

5. Partially enclosed type or 
motors shall not be installed in Class III locations. 

6. Maximum pendant length on a lighting fixture is 
location. 

inches in a Class III 

7. Electric- lighting fixtures with guard may be installed in 
Class III locations. 

8. In Class III locations, the power supply for cranes shall be 
all other systems and . 

from 

9. Recording shall be installed on crane systems in 
Class III locations. 

10. Storage battery charging equipment shall be installed in 
in Class III locations. 

11. In Class III installations, all exposed non-current-carrying metal parts shall be 

12. There shall be no exposed live parts in Class III areas except for 
installations. 

13. 

14. 

15. 

List two conditions for receptacles and plugs for Class III areas; 

(a) (b) 

In general, 
III areas. 

motors shall be installed in all Class 

List two requirements for construction of lighting fixtures in Class III areas: 

(a) 

(b) 

31 

SI ••- • ••'•'^ -



NAME 

Commercial Garages, Repair and Storage 
Re^sidentlal Storage Garages 

'esson C-18 

Page 2 

15. Define a residential storage garage. 

16. An area below grade used for storage of an automobile Is classified as Class 
, Division up to a level Inches above the floor, 

34 
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NAME 

DATE 

Lesson C-19 

Ai rcraft Hangers 

3. 

4. 

REFERENCE 

I. National Electrical Code, Article 513. 

PROBLEMS 

I. The entire hangar floor up to a level inches above the floor is considered 

to be Class , Division area. 

2. The area 4'-6" above an aircraft wing is considered a Class 
area. 

, Division 

Any area within feet of an aircraft is considered as hazardous 

Fixed wiring in the non-hazardous area of a hangar shall be installed in 
f Type cable or Type cable. 

5. Seals shall be installed on passing from hazardous areas. 

6. Aircraft should not be charged while the aircraft is located in 

the hangar. 

7. All metallic raceways and non-current-carrying parts of fixed equipment or portable 

equipment regardless of voltage shall be ; . 

8. Service-.e.quipment not equipped,for Class I, Division 2 locations shall not 
operate within hazardous locations and within "" feet of aircraft. 

9. What type of permanent warning sign should be attached to mobile energizers and 

service equipment? 

VJ 
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Mm Lesson C~21 

DATE Bulk Storage Plants 

.REFERENCE 

1. National Electrical Code« Article 515 

PROBLEMS 

1. List locations included under this Article: 

(a) 
(b) 

2. In ventilated modem area containing a gasoline pump, the classification shall be 
Class , Division for feet horizontally and feet veHically 
above the floor. 

3. The immediate area within feet horizontally and vertically above the 
above pump shall be classified as Class , Division __. 

4. List restrictions and classification for an unventilated area containing a 
gasoline pump. 

5. List restrictions and classifications for an outdoor pump installation. 

6. Office buildings outside the 25-feet radius of the storage tank have a 
__̂ ^ classification. 

7. All electrical equipment within the hazardous area shall conform to Article, 

8. Underground plastic conduit or duct may be installed in a hazardous area if 
buried feet or more below grade. 

9. Where shall seals be installed? 

10. What type of grounding is required under this Article? 
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NAME 

DATE 

REFERENCE 

1. National Electrical Code, Article 517 

PROBLEMS 

1. "What are flammable anesthetics? 

Lesson C--22 

Flammable Anesthetics 

2, List five gases or vapors which are flammable anesthetics: 

(a) 
(b) 

(d) 
( e ) . 

3. List five areas in a hospital where anesthetics may be administered: 

(a) 
(b) 
(c) 
(d) 
(e) 

4. What hazardous classification is given to areas used for storing flammable anes­
thetics or volatile flammable disinfecting agents? 

5. The entire anesthetics area up to 
Class , Division location. 

feet above the floor is classified as 

6, Raceways in masoniy walls are considered to be in area. 

7. Conduits in block walls in an anesthetics area are in a 

8. Boxes in a masonry wall in an anesthetics area are in a 

9. Ml cables may be Installed In • • 

area. 

area. 

areas. 

10, List three types of wiring peimitted in a hazardous area. 

( a ) _ 
(b) 
(c) 

^^' Seals shall be Installed In passing from anesthetics area. 

12. In anesthetics area, each circuit shall have a switch to disconnect each 
conductor. 



NAME 

Flammable Anesthetics 

Lesson C-22 

Page 2 

13. Each circuit shall be supplied from an distribution system. 

14. List three methods used for circuit isolation 

(a) 
(b) 
(c) 

15. Secondary voltage of an isolation transformer shall not exceed 

16. Primary voltage to isolation transformer shall not exceed 

volts. 

volts. 

17. Overcurrent 
transformer. 

shall be installed in secondary neutral of isolation 

18. Isolation transformer shall be mounted in area. 

19. Ground shall be installed on each ungrounded system. 

20. Current through the ground indicator shall not exceed 
amperes. 

21. Grounded branch circuits and ungrounded branch circuits shall be installed in 

raceways in anesthetics area. 

22. Fixed lighting fixtures in anesthetic area shall be mounted at least 
above floor. 

feet 

23. Switches for grounded circuits shall be located of anesthetics area. 

24. Electrical apparatus used in the hazardous area shall operate at a maximum of 

voIts. 

25. Low-voltage supply from a common source for electrical apparatus in hazardous 

area shall be located in location. 

26. Motors used in hazardous area shall be approved for Class locations. 

27. Overcurrent devices for low voltage equipment shall be installed in 
area. 

4? 



NAME Lesson C-23 

Fundamentals of Motor Control 

15. Automatic motor control of equipment provides more 

Page 2 

16. Automatic operation of a machine Is dependent upon the and 

17. List the three divisions of a machine: 

(a) 
(b) 
(c) 

18. The operating requirements of the motor and machine dictates the 
design. 

19. Motor 
motor or machine. 

20. A 

means the governing or regulating the functions of a 

Is equipment used to govern or regulate the 
function of a machine. 

21. The most popular manual controller Is the 
motor starter. 

22. The manual starter does not provide protection. 

23. The 

24. 

25. 

26. 

27. 

28. 

29. 

protection, 
release. 

The 

Is a manual reduced-voltage starter and provides 

- ' protection and 

is used on large horsepower motors. 

With the addition of a with the compensator. 
speed and flexibility are provided for a wound-rotor motor. 

Semi-automatic control Is provided by a magnetic starter and remote 
operated devices. 

Automatic control Is provided by a magnetic starter and 

and operated devices. 

or 

Semi-automatic controls provide flexibility In of manual controls, 

Automatic controls eliminate the necessity of manual control. 

44 



NAME 

DATE 

Lesson C-24 

Control of Motor Start 

REFERENCE 

I. A-C Motor-Control Fundamentals, Pages II -32. 

PROBLEMS 

I. Synchronous motors are sometimes stopped by the use of braking. 

2. An load is the term used when the load has a tendency to turn the 
motor. 

3. Plugging is the term used when the motor is momentarily 
abruptly stop the motor. 

to 

4. Motors may be stopped either or 

5. Thermal relay is connected across the line during of a reduced-
voltage starter to prevent damaging the motor windings or auto transformer. 

6. Phase-failure protection is provided by using 

7. Squirrel-cage motors can be damaged by excessive currents at 
of load without affecting the second overload relay unit. 

relay units. 

per cent 

8. Single occurs when a three-phase motor has current interrupted on 
one phase. 

9. Under voltage pi'otection requires the motor to be started 

10. Under voltage permits starting the motor automatically provided 
the power is restored to its proper value. 

11. Momentary- pilot devices provide under-voltage protection. 

12. Maintained;; pilot devices provide under-voltage release. 

13. List four general types of speed control: 

(a) 

(b) 

(c) 

(d) 

14. The most versa-file a-c motor with speed control is the -̂
motor ( - mo1or). 

45 
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T F 23. A faceplate is used to hold straight-shank twist drills 
to the spindle of the drill press. 

T F 24. To hold round work, V-blocks are used during the drilling 
operation. 

T F 25. Where several pieces of work have to be drilled alike, a 
device called a jackscrew is used so that all holes will 
be drilled at the same location on each piece of work. 

T F 26. Drill press operators should wear goggles. 

T F 27. The drill press operator should wear protective gloves. 

T F 28. Chips should be removed from the drill press table by use 
of a brush. 

Completion 

Directions; Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

1, The machinist should learn to tell whether or not a drill or 
other cutting tool is working properly, by the , 
by the , and by the . 

2. The standard drill press has a separate motor which drives the 
drill spindle and chuck by means of a . 

3. For most quantity production work, the work is held in a 

4. In production work where two or more different sizes of holes 
are to be drilled, it is customary to use a 
drill. 

5. The process of laying out work for drilling consists of indicating 
by means of , the positions of 
centers of the holes to be drilled. 

6. If the surface on which the layout is to be made has been machined, 
a coating of solution or 

solution may be used before 
scribing or marking. 

7. The reversing mechanism on a back-geared drill press enables the 
operator to do . 

8. Small diameter, straight-shank twist drills are held in a 
to do drilling. 

9. Taper-shank drills are removed from the taper hole by means of a 
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10. If the taper hole in ftie spindle is too large for the taper shank 
of the drill or chuck, the taper-shank tool is ̂ eld in a 

11. Vises, V-blocks, angle plates, and other holding devices are 
fastened to the drill press table by means of 

12. To protect the eyes from chips and other flying particles, the 
drill press operator should al»'::;/s wear , 

List 

Directions; List the items called for in each of the following. 
Select your answers carefully. 

1. Types of clamps used for holding work to be drilled: 

{^^ .^ (D) . 

(B) (E) 

(C) (F) 

2. The principal parts of the bench-type sensitive drill ^csss are: 

(A) (F) 

(B) (G) 

(C) (H) _ _ _ _ _ _ _ _ _ _ _ _ _ 

(D) ^ (I) 

(E) ^ 

3. Some of the work-holding devices used for mounting and supporting 
the workpie^e in the drill press are: 

m . (F) „ _ _ I 
(B) (n) „. I 

(C) (H) I 
(D) (I) .̂ I 
(E) I 

-..ivi-^^-^'s*-^ 

s. 
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T F 6. Drill chuclfs are made in various sizes, and a series of 
three or four are neevded to hold drills from the smallest 
size up to one inch in diameter. 

T F 7. The drills most commonly used in the machine shop are flat 
fluted drills, 

T F 8. The twist drill is probably the least used and the least 
efficient cutting tool in the shop. 

T F 9. If small drills are not marked, the size is found by the 
use of a drill gage, 

T F 10, In shops where considerable amounts of drilli2ig are done, 
it is economical to sharpen drills by hand. 

T F 11. When sharpening carbon-steel drills, dip them in water 
frequently to prevent overheating and loss of temper. 

T F 12. The clearance on a drill at ;the cutting edge should be 
25 degrees. 

T F 13. The edges of a dri^l should be ground at an angle of 59 
degrees with the axis to obtain the best results in most 
metals, 

T F 14. For drilling brass, bronze, or other soft metals, a drill 
with rake is considered best. 

T F 15. To strengthen a drill, the web is made thicker toward the 
shank. 

T F 16. When sharpening or selecting a drill, there is a tendei.cy 
for the beginner to give insufficient lip clearance toward 
the center of the drill. 

T F 17, When a drill squeaks, it is usually an indication of a 
crooked hole or dullness, 

T F 18, Cutting oils tend to dull the cutting edge of the drill. 

T F 19, Lard oil is the original cutting oil and is still highly 
recommended. 

T F 20. Sulphur added to lard oil is recommended for drilling hard 
or tough metals, 

T F 21. Since a drill will follow a hole already made, many times 
it is a good plan to drill a small hole about one-fourth 
inch deep to keep the larger drill from running, 

T F 22. If a power feed is used when drilling steel, it should be 
thrown in after the feed has been started by hand, 

T F 23. A lead hole, when used, should be as large as possible to 
prevent undue strain on the machine. 
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T F 24. It is the usual practice to follow the drill with the 
reamer under the same conditions that the drilling was 
done. 

T F 25. On reamers larger than one-half inch in diameter, the 
recomm.ended amount of stock to leave for ferrous metals 
is 1/32 of an inch. 

The taper reamer should always be turned by machine. 

In production work, it is usually not economical to use 
high-speed reamers. 

Oil is used as a cutting lubricant when reaming cast iron 

At no time, nor under any circumstances, should a reamer 
be turned backward. 

T F 30. The larger size counterbores are usually made v/ith remov­
able cutterso 

T F 31. Countersinking and counterboring are two words used for 
the same operation. 

T 

T 

T 

T 

F 

F 

F 

F 

2 6 . 

27 . 

2 8 . 

2 9 . 

T F 

T F 

32. 

33. 

T F 34. 

To avoid chattering, countersinks are run at slow speeds. 

Fractional drills over one-half inch in diameter are made 
with a straight shank only. 

To drill tool steel with a one inch high speed drill, the 
cutting speed should be fron 50 to 60 surface feet per 
minute. 

T F 35. Alloys and hard steels can usually be drilled with a 
heavier feed than can cast iron, brass, or aluminum. 

T F 36. Kerosene or lard oil are recommended cutting fluids for 
drilling aluminum. 

T F 37. Adjustable reamers are designed so that the blades may be 
expanded or contracted by means of an adjusting nut. 

T F 38. Before drill-.ng is done, a center punch is used to make 
an indentation at the center to help start the drill. 

T F 39. The reamer sho>-ld revolve at approximately twice the speed 
cf the drill press. 

T F 40, The drill press cannot be used for buffing and grinding. 
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2. 

4. 

The parts of a drill as given in Reference A ares 

(A) (F) 

(B) 

(C). 

(D) 

(E) 

(G) 

(H) 

(I) 

3, Types of drills are: 

(A) 

(B) 

(C) 

(D) 

Points to consider in grinding a drill properly ares 

(A) 

(B) 

(C) 

Six types of reamers ares 

(A) 

(B) 

(D) 

(E) 

(C) (F) 
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